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1. YnockonaneHHs iHdpopMaLifiHOro 3abe3rneyeHHs] CUCTEMU aHTUIIOMITaKHOTO 3aXUCTY BiZ[lIEHTPOBOrO HarHiTaya

ra3or€peKavyBajIbHOTO arpe€raTy Ha 3aCaidX LITYy9HOIro iHTe]IeKTy

2. The Improvement Of The Informative Support Of The Anti-surge Protection System Of The Centrifugal Gas-
Pumping Unit Supercharger Based On The Artificial Intelligence

Pedepar:

1. Incepraliito pUCBsIYEHO yIOCKOHANIEHHIO JUHAMIYHOTO METOly aBTOMATUYHOI'O aHTUIIOMIIaXKHOTO 3aXUCTY
CHCTEMHU “BiJILIEHTPOBUII HarHiTa4 ra3onepexkadyBajbHOrO arperaTy — TpyoonpoBiy’ OTUCKYBalbHOI KOMIIPECOPHOI
CTaHIii Mig3eMHOr0 CXOBUIA a3y Ha OCHOBI pAHHBOTO BUSBJIEHHS BiIXWUJIEHb TEXHOJIOTIYHOTO MPOLIECY
KOMITIPYMYBAHHS a3y Bii HOPMH, 1110 JOCSTAETHCS 32 paXxyHOK BUKOPUCTAHHS iHPOpMaLIiiHOI TeXHOJIOTI] 37IUTTS
IaHUX. B pe3ysbTaTi 6ararornapaMmeTpUYHOro 3JIMTTSI OCHOBHUX NIAPaMETPIB, IO XapaKTepPU3yloTh POOOTY
BiILIEHTPOBOIO HarHiTaya ra3onepeKkadyyBajbHOrO arperary, OTpMMaHoO CyMapHUI BUNIQAKOBUI CUTHAJI, SKUI
MigNOPSIKOBYETHCSI HOPMAJILHOMY 3aKOHY po3moginy. Lle mo3Bossie NpoeKTyBaTu KOHTYPU CUCTEM aBTOMATUYHOTO

AHTUIIOMIIa’KHOTO 3aXUCTY, SIKi iHBapiaHTHI [0/10 QYHKI[IOHAJILHOTO PO3NOiTY BUIIAKOBOTO [IPOLECy Jil0uoro B



KOHTYpPi 3BOPOTHOT'O 3B’13KY. 3alIpOIIOHOBAHO MO eJIb BU3BHAYEHHS 30H BTPATH CTIMKOCTi pO3B’A3KiB CUCTEMU
IvdepeHLiaJbHUX PIBHSHD Ta BCTAHOBJIEHO, L0 SIBULIE TIOMIIXKY KOPEJIIOE 3 BTPATOIO CTIKOCTI pO3B'sSI3KiB
CUCTEMH, KA ONMCYE B3aEMO3BSI30K Mi>K KOHTPOJIbOBAaHMMMU N1apaMeTpamHu (THMCK Ta BUTpaTa). BctaHoBIEHO THIT
KOXHO] i3 TOYOK IOJIOKEHHS PIBHOBArM Ta BU3HAYEHO $IK BiJ[IOBiHi 3HAY€HHSI TUIY TOUYOK XapaKTepPU3YIOTh SIBUIILE
MIOMIIaXY 260 BUHMKHEHHS NIE€PeAIIOMIIXHUX ePeKTiB. Po3po6ieHo riopuaHy HeMpO-HEUiTKY MEPEXY [1JIs 3/IUTTS
IAHUX i BUSIBJIEHHS SIBUILA TIOMIIQXKY Ha OCHOBI aJjaliTUBHOI HEIpo-HeuiTKoi cucTeMu BuBoxy — Adaptive-Network-
Based Fuzzy Inference System ta iHdopMaLiliHy TEXHOJIOTiI0 paHHBOI'O BUSBJIEHHS BiIXUJIEHHS [IPOLIECY
KOMIIDMMYBAHHS a3y Bifl HOpMaJbHUX POOOYMX XapaKTEPUCTUK, SIKa [PYHTYEThCSI HA 6araTOBUMIPHOMY aHaJli3i Ta
dbopmyBaHHi (a3oBUX IOPTPETIB [1I0KA3HMKIB IOMIIAXY 11 TOPIBHIHHI iX 3 aTpaKTOpamu. YIOCKOHAIEHO
(YHKIiOHAJIbHY CTPYKTYPY CUCTEMU aBTOMAaTMYHOI'O 3aXMCTY “BifJlleHTPOBUI HAarHiTa4 ra3ornepeKkavyyBaabHOro
arperary — TpyooInpoBin”, B IpoLeci KOMIPMMYyBaHHsI IPUPOIHOrO ra3y, sIKa, Ha BiJMiHy Bifl iCHylOuMX, peaidye
3aIpOINIOHOBAHUI CIOCIO PAaHHBOTO BUSBJIEHHS BTPATU CTIMKOCTi po6O0TH Lii€i cucTeMU BHACIOK [T0YATKy PO3BUTKY

00€pTaJIbHOTO 3PUBY, IJIIXOM 6araTonapamMeTpU4HOro 3JIUTTS JAaHUX B KOHTYPi 3BOPOTHOTO 3B'SI3KY.

2. In the research the actual scientific and practical task, the main aim of which was to improve the dynamic
method of automatic anti-surge protection of the system "centrifugal supercharger of the gas pumping unit - the
pipeline" of the compressor station of the underground storage of gas on the basis of early detection of deviations
of the technological gas compression process from normal operating characteristics , being achieved by the using
of merging data informative technology, has been solved. As a result of the multiparameter merging of the main
parameters characterizing the work of the centrifugal supercharger of a gas-pumping unit, a total random signal
was obtained according to the normal distribution, which allowed the design of contours of automatic antisurge
protection systems being invariant under the functional distribution of the random process of feedback loop. The
model of determination of zones of loss of stability of solutions of the system of differential equations was
proposed. it was established the phenomenon of the fall correlates with the loss of stability of the system
solutions, describing the relationship between the parameters (pressure and flow), controlled at the operating
compressor stations. The type of each of the points of equilibrium position was determined and the relevant values
were defined as the phenomenon of a storm or the appearance of pre-exiting effects. A hybrid neuro-fuzzy
network for merging data and detecting the phenomenon of a phenomenon on the basis of an adaptive neuro-
fuzzy output system - the Adaptive-Network-Based Fuzzy Inference System has been developed. The informative
technology of early detection of the deviation of the process of gas compression from normal operating
characteristics, based on multidimensional analysis and the formation of phase portraits of impulse parameters
and comparable with attractors, has been developed for the first time. The functional structure of the automatic
protection system "centrifugal supercharger of the gas-pumping unit - the pipeline"” has been improved, in the
process of compressing natural gas, which, unlike existing ones, implements the proposed method of early
detection of the loss of stability of this system due to the beginning of the development of the rotational breakage,
by multiparameter data fusion in the circuit feedback.

Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IliZCyMKH BOCiI>KEeHHS:

Iyosikarrii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:



BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Cemennos I'eopriit Hukugoposnuu

2. Sementsov Heorhii Nykyforovych

KBasigikanis: n. 1. u., 05.13.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHSL:

ImenTudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. CeBepuH Banepiii [lerpoBuy

2. Severin Valery Petrovych

KBasigikanis: 1. 1. 1., 05.13.07
Imentudikarop ORCID ID: He zacTtocoyeTrbes
JoparkoBa iHdpopmamist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BracHoOCTi:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. LIBipkyH JleoHin IBaHOBMY



2. Tsvirkun Leonid Ivanovich

KBasmigikamis: . 1. 1., 05.13.07
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Peuensentu

VIII. 3ak1104Hi BiZoMOCTI
Baache IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIJIBHOCTI

Panrep IleTpo MukosiaiioBuy

Panrep [leTpo Mukosainosuy

IOpuenko T.A.



