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Pedepar:

1. OgHuM 3 MIAXiB peasisallii 3a3Ha4€Hoi BUlIe CTpATeTii Ha PaKTULli, SIKUI He OTpebye 3HAUHUX KaIliTaJbHUX
BKJIa/IEHb Ta CyTTEBOTO ME€PEOCHAIIEHHS iCHYI0UOr0 BUPDOOHUIITBA € BIIPOBAIKEHHS HA MiANIPUEMCTBAX
HaTonepepobHoi ranysi YkpaiHy, aBTOMaTUYHUX CUCTEM KOHTPOJIIO SKOCTiI HAa(pTU Ta IPOLYKTiB, OJeP>KyBaHUX Ha
Pi3HUX CTaisIX TEXHOJIOTIYHUX NIPOLECiB ii nepepooku. OCHOBHUM IIPOLLECOM NEPEPOOKU HA(PTH, CIIPSIMOBAHUM Ha
OTPMMAaHHS IIMPOKOT0 CIEKTPY NaJlMBHO-MAaCTUJIbHAX MaTePiasliB, Ha CbOTOJHIIIHIN €Hb € ePBUHHA I1epepooKa,
sIKa J103BOJIsSIE OTPUMYBATH JUCTUIISTHI Ta 3a/IMLIKOBI Ppaxiiii, 110 € 6a3010 1151 BUPOOHUITBA TOBAPHUX [1aJIBHO-
MAaCTWIbHUX MaTepialiB. 3HaYHO NigBUMINATYA €(PEKTUBHICTb €KCILIyaTallil ycTaHOBOK IIEPBUHHOI IEPEPOOKU HAPTH,
3 METOI0 OTPUMAHHS NaJIMBa BUCOKO] SIKOCTI, I03BOJIUTh CUCTEMA I100aJIbHOTO MOHITOpUHTrY Ta Kopekuii (CI'MK)

TEXHOJIOTIYHOrO npouecy. Taka cuctema NOBMHHA OXOIIIOBATH BCi TEXHOJIOTIYHI AiISTHKU YCTAaHOBOK [I€PBUHHO]



nepepo6ku Hap Ty (MiAroToBKy HadTH, OAINM Ha PpaKLii Ta KOMIAYHIyBaHHS OTPMMAHUX NIPOLYKTIB) Ta 6a3yBaTUCS
Ha BpaxXyBaHHI eJIeKTPOo(di3sNYHUX BJIaCTUBOCTElN HAPTH Ta IPOAYKTIB ii HepepobdKy, BUPa’)KEHUX [I0OKa3HUKOM
BilHOCHOI JieJIeKTPUYHOI NPOHUKHOCTI 0. [I0Ka3HUK 0 BOJIOAi€ PSALOM O3UTUBHUX MOMEHTIB [10 SIKUX BiHOCSITHCSI:
3PYYHICTb Y BUKOPUCTAHHi, IPUAATHICTb 1O BU3HAYEHHS SIKOCTi HATU i NPOAYKTIB ii nepepobKu B MOTOLi Ta
4yTJIMBICTb [0 IPYIOBOrO XiMi4HOro Ta (GpakliliHOro CKaaay i pisHuX BU/IB 3a0pYIHIOIOUYMX JOMILIOK, 110
3ycTpivarTbcs B HaTi. [IpoMuciioBe BIIPOBaJyKEHHs HA YCTaHOBKax NepBUHHOI nepepooku HadgpTu CI'MK, 1o
0a3yeTbCs Ha BUMIipPIOBAaHHI BiIHOCHOI ieJIEKTPUYHOI IPOHUKHOCTI (O) J03BOJIsIE€ MiABUILATY THYYKICTb Ta
OIIePaTUBHICTb TEXHOJIOTIYHOTO NIPOLIECY BUPOOHUIITBA HA(PTOMPOLYKTIB, SIKi 3a piBHEM SIKOCTI BiJJ[IOBIiTAIOTh
Cy4aCHMM BHMOTaM [il09UX CTaHAapTiB. OOrpyHTOBAaHO BIUIMB Ha BEJIMYMHY [TapaMeTpy 0 HadTH, ra30BOTO
KOHJIEHCATy Ta IIPOLYKTiB iX IepepoOKy — NUCTUISATHUX i 3aJIMIIKOBUX (paKLiil (MasyTy), TPYIIOBOTO XiMiYHOTO
CKJIaZly. 3allpONIOHOBAHO OLiHIOBATH CTYIIiHb MirOTOBJIEHOCTI HA(PTU/Ta30BOr0 KOHAEHCATY 33 IIOKa3HUKOM
nigrorosnenocti Hadtu (IIITH), sikuit Bu3HavaeTsed sk [1ITH = f(o). Ha 6a3i npoBegeHnX TeOPETUYHUX AOCTiIKEHD
PO3pO6JIEHO aITOPUTMH, 10 [103BOJISIOTh BIOCKOHAIUTU NPOLEC [IePBUHHOI TepepoOku HapTOBOI CUPOBHHHU Yepe3
BIIPOBA/I’)KEHHSI CUCTEMU OINEPATUBHOIO KOHTPOJIIO TEXHOJIOTIYHOTO NPOLECy 32 3HAYEHHSIM BiJHOCHO]
IieJIEKTPUYHOI TPOHUKHOCTI CUPOBMHMU Ta NPOIYKTIB ii mepepoOKu. 3arIpONIOHOBAHO BUKOPUCTOBYBATH CEPELIHE
3HAYEHHSI TTOKAa3HWKA BiTHOCHOI MlieJIeKTPUYHOI MPOHUKHOCTI 0 HA(PTOBOi CUPOBUHU JJ1s1 CTBOPEHHS ii HOBOi
aJIbTepPHATMBHOI [10 iCHyIOUHUX, Kiaacu@ikauii. BUCyHyTo rinoresy npo BUKOPUCTaHHS B IKOCTi Kacu@ikaliiiHoro
IIPU3HAKY TUIly HAQTOBOI CUPOBVHU Ta HANIPSIMKY il TEXHOJIOTIYHOI IEPEPOOKU, BUKOPUCTOBYBATH KPUTEPIN
nporHo3yBaHHs (KIT), skuii Bkitoyae B cebe BU3HAYeHHS [TapaMeTpy O Ta JOAaTKOBO KiHeMaTU4YHOI B'I3KOCTI i
KOKCiBHOCTI 3a KOHpasicOHOM. BCTaHOB/IEHO, 110 [TOKA3HUK O CYTTEBO 3aJIEXKUTH Bifl TPYIIOBOTO XiMiYHOTO CKJILly
(Tuny) HadTOBOI CHPOBUHMU Ta 3MiHIOETHCS B Jliana3oHi 3HaYeHs Bif 2,05 10 2,94. IIpu LpoMy, AJ1 CHUPOBUHU
apomaTnyHoro tumy (A) ii cepeiHe 3Ha4eHHs nopiBHIoe 2,90; 0151 cupoBUHU HapTeHOBOrO (N) - 2,62; 7151 CHPOBUHU
napadinosoro (P) tumny - 2,28. BcTaHOBJIEHO, 110 3i 30i7bIIEHHSIM BMICTY BOIY 3 PO3YMHEHNMU B Hill XJIOPUCTUMU
COJISIMH, BiIOyBa€ThCs 361/1blIeHHS (TaK, 1151 HadTu, npu BMicTi 1% Bogu 3 100 mr/nm3 NaCl - 1ie 36isbL1eHHS
ckianae 0,2; npu BmicTi 1% Bogu 3 300 mr/nm3 NaCl - ue 36inbmenss cknagae 0,3; npu BMicTi 1% Bogu 3 900
mr/nm3 NaCl - e 36inbpmenss ckianae 0,43) BenuurHY MMOKa3HUKa 0 HadTOBOi CUpOBUHU. EKClIepuMeHTaNIbHO
IiATBEPAKEHO, 110 B 3a71eXHOCTI Bifg 3HaueHb KI1 HadTy MokHa KnacudikyBaTy HacTynHUM yuHOM: nipu KI1 < 1,50,
cupoBUHa BimHOocuThCs o O Tuny; npu 1,50 < KI1 < 5,50, cupoBrHa BifHOCUTbCS 110 1, 2 Tumny; npu 1,50 < KIT < 11,00,
CHUpOBUHA BigHOCUTBCS 10 3 Tuny; ripu KII > 11,00, cupoBuHa BifHOCUTHCS 10 4 TUIy. PO3p06s1eHO KOHCTPYKLIIO
IBOXCEKLIMHOTO NATYMKY IIPU 3aCTOCYBAHHI SIKOTO, CTAbi/IbHUI pe3ysbTaT BUMipIOBAaHHSI [I0Ka3HMKA 0 HAPTOBO]
CHPOBYHU B IOTOL]i IOCATA€THCSI CXEMOIO MOHTYBaHHS IaTYMKY (Ha BiIBiZHOMY NaTPyOKy 3 3allipHOI0 apMaTypoIo Ta
My(QTOBUMH 3'€IHAHHSIMU), KA 3[aTHA 3aM100iraTi YTBOPEHHIO TypOyaeHTHOro (Re >2300) pexxuMy pyxy HaTOBOi
CUPOBMHU KPi3b gaT4yvk. Ha nincrasi npoBeneHNK TOCIiIKEHD, 33015 3LiICHEHHS OIIEPATUBHOIO KOHTPOJIIO
TEXHOJIOTIYHOI'O IIPOLIeCy Ha BCiX [iNsSIHKAaX yCTaHOBKM II€PBUHHOI [lepepooky HadTy, 3700yBayeM 3alIpOIIOHOBAHO

BHMKOPHCTaHHS CUCTEMU I71006aJIbHOrO MOHITOpUHTY Ta Kopekii (CI'MK).

2. One of the ways to implement the above-mentioned strategy in practice, which does not require significant
capital investments and significant re-equipment of existing production, is the introduction of automatic systems
for controlling the quality of oil and products obtained at various stages of technological processes of its
processing at enterprises of the oil refining industry of Ukraine. The main oil refining process aimed at obtaining a
wide range of fuels and lubricants today is primary processing, which allows obtaining distillate and residual
fractions, which are the basis for the production of commercial fuels and lubricants. The system of global
monitoring and correction (SGMC) of the technological process will allow to significantly increase the efficiency of
the operation of primary oil processing units, with the aim of obtaining high-quality fuel. Such a system should
cover all technological areas of primary oil processing plants (oil preparation, fractionation and compounding of
the obtained products) and be based on taking into account the electrophysical properties of oil and its processing
products, expressed by the relative dielectric constant o. The o indicator has a number of positive points, which
include: ease of use, suitability for determining the quality of oil and its processing products in the stream, and
sensitivity to the group chemical and fractional composition and various types of polluting impurities found in oil.



The industrial implementation at primary oil processing units of SGMC, based on the measurement of relative
dielectric constant (o), allows to increase the flexibility and efficiency of the technological process of production of
petroleum products, which in terms of quality meet the modern requirements of current standards. The effect on
the value of the parameter o of oil, gas condensate and their processing products - distillate and residual fractions
(fuel oil), group chemical composition is substantiated. It is proposed to evaluate the degree of readiness of oil /gas
condensate by the indicator of readiness of oil (PPN), which is defined as PPN = f(n). Algorithms have been
developed on the basis of the theoretical studies that allow to improve the process of primary processing of
petroleum raw materials through the implementation of a system of operational control of the technological
process based on the value of the relative dielectric constant of raw materials and products of its processing. It is
proposed to use the average value of the relative dielectric constant o of petroleum raw materials to create a new,
alternative to the existing, classification. A hypothesis was put forward to use as a classification feature the type of
oil raw material and the direction of its technological processing, to use the forecasting criterion (CP), which
includes the determination of the parameter o and additionally the kinematic viscosity and cokingness according to
Konradson. It was established that the o indicator significantly depends on the group chemical composition (type)
of petroleum raw materials and varies in the range of values from 2.05 to 2.94. At the same time, for raw materials
of the aromatic type (A), its average value is 2.90; for naphthenic raw materials (N) - 2.62; for raw materials of the
paraffin (P) type - 2.28. It was established that with an increase in the content of water with chloride salts dissolved
in it, there is an increase (for example, for oil, with a content of 1% of water with 100 mg/dm3 of NaCl, this
increase is 0.2; with a content of 1% of water with 300 mg/dm3 of NaCl - this increase is 0.3; with a water content
of 1% from 900 mg/dm3 of NaCl - this increase is 0.43) of the value of the o index of petroleum raw materials. It has
been experimentally confirmed that, depending on the CP values, oil can be classified as follows: with CP < 1.50, the
raw material belongs to type 0; at 1.50 < KP < 5.50, the raw material belongs to type 1, 2; when 1.50 < CP < 11.00, the
raw material belongs to type 3; with KP > 11.00, the raw material belongs to type 4. The construction of a two-
section sensor has been developed, with the use of which, a stable measurement result of the indicator o of the oil
raw material in the flow is achieved by the mounting scheme of the sensor (on the outlet pipe with shut-off fittings
and coupling connections), which is able to prevent the formation of a turbulent (Re > 2300) mode of movement of
the oil raw material through sensor. On the basis of the conducted studies, in order to implement operational
control of the technological process at all sections of the primary oil processing plant, the acquirer proposed the
use of the global monitoring and correction system (SGMC).
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TloBHEe HaliMeHYBaHHS IOPUAHYHOI OCOOH: JlepkaBHMIl BULMIL HABYAIbHUIA 3aKyIaz, "YKpaiHChKMIL

Ilep>KaBHUM XiMIKO-TEXHOJIOTTYHMI YHIBEPCUTET"

Kopg 3a €IPIIOY: 02070758

Micue3HaxoaKeHHs: npocr. [arapina, 6yx. 8, JIninpo, JIHinpoBceKuii p-H., 49005, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Henimes Osekciit bopucosud

2. Oleksii B. Tselishchev

KBasigikamis: 1. 1. 1., npodecop, 05.17.07
ImenTudikarop ORCID ID: 0000-0003-4154-7734
JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: CxiZHOyKpaiHChKMI1 Hal[iOHAIbHUI YHIBEPCUTET iMeHi

Bosogumupa ans

Kopg, 3a €IPIIOY: 02070714

Micuesnaxomkeunﬂ: ByJ. loaHHa [1asna II, 6yz. 17, Kuis, 01042, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. dux Muxaino Lnig

2. Myhailo I. Fyk

KBasidikamnis: g. 1. u., nou., 05.17.08
InenTudgikarop ORCID ID: 0000-0001-5154-6001
JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0CO0HM: HauioHanbHuii TexHIYHMIA YHIBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CinkeBuy Ipuna BanepiiBHa

2. Iryna Sinkevych

KBasigikanis: . r. u., gou,., 05.17.03
InenTudikarop ORCID ID: 0000-0002-6089-0266
JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0COOM: HauioHanbHuii TexHIYHMIA YHIBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"



Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupninuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina

dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZOMOCTi
ByiacHe Ilpi3Bumie Im's ITo-6aThKOBI
TOJIOBH paju

BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI
rOJIOBYIOYOTO Ha 3aciJaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIIBHOCTI

MipoumnuyeHnko Jlenuc BiktopoBuy

MipomHndenko JleHuc Bikroposuy

Saiines 10.1.

VKpIHTEI

[Opuenko TersHa AHaTosiiBHA



