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Pedepar:

1. lucepranis npucBs4YeHa BUPILIEHHIO aKTyaJbHOTO HAYKOBOTO 3aBIAHHS, CYTHICTb SIKOTO IOJIAra€e y CTBOPEHHI y
BiZIIIOBIAHOCTI [0 AiI04MX €BPOIENCHKUX | MDKHAPOJHUX CTaHIAPTIB HOBUX MOJEJIeN, METOLIB Ta IIPOrPaMHOTO
3a6e3eyeHHs OLiHKY IapaMeTpiB [10YaTKOBUX YMOB (OPMYyBaHHSI aBapiliHUX CUTYallill, SIK HEBil'€MHOI YaCTUHU
iHpopmariitHoi TexHOIOoTil 6e3neKu, A1 MiHiMi3allii TOXMOKY KiJIbKiCHOI OI[iHKM HACTiAKIB pearnizaliii aBapiitHux
CUTYyalliil Ha BUPDOOHUIITBI, 1[0 I03BOJIUTH 6i/bll €(PEKTUBHO PO3IOISITU PECYPCH Ha €JIEMEHTH CUCTEMU O€3I1eKU
IIPOMUCJIOBOTrO 06'ekTa. XiMiuHa i HadTOXiMiuHA TPOMUCIIOBICTD BiIPi3HSAETHCSI BUCOKUM PiBHEM CKJIAIHOCTI
apXxiTeKTypu CUCTEM i CTBOPIOBAHMX HUMMU 3arpo3, 10 3yMOBJIIOE€ HAarajbHy NOTPe6y y e(peKTUBHOMY BUPIlIE€HHi

3aBZaHb 3 MiHiIMi3allii SIK MOTeHUiHNX 30MTKIB, TaK i BUTPAT Ha CUCTEMHU O€3I1eKU (32 YMOBU LOTPUMaHHSI



IIPUIHATHOTO PiBHS PU3KMKY) 3a JOIIOMOTOI0 Cy4aCHUX iH(pOpMaLiiHMX TEXHOJIOTiH 6€3I1€KH, 5IKi JO3BOJISIIOTh B
aBTOMATU30BAaHOMY PE>XKUMI 37ilICHIOBATH JIOTiKO-iMOBipHICHE MOZEJIIOBaHHS BUHMKHEHHS aBapil, a TaKOX
o6yncIeHHs 6araTbox (Pi3MKo-XiMiYHUX SIBUIL, SKi CYyIIPOBOIPKYIOTh aBapiliHUi cueHapiil. OTpuMaHa TakKuM
METOJOM iHpopMalisl Ipo 6e3MeKy XxiMiYHOro BUPOOHUIITBA [O3BOJIsIE MPUMMATH YIIPABJIiHCHKI PillIEHHSI CTOCOBHO
piBHIB pU3KKy Ha 00'eKTi NifiBUIIEHOI HeGe3neKku. JKepesramu He6e31eK XiMiKO-TeXHOJIOTTYHUX CUCTEM SIK
MIPaBUJIO CTAIOTh EMHICHI arapaTu — peakTopu, abcopbepu, pedIIoKCHI EMHOCTI, EMHOCTI 36epiraHHsI, TeII000MiHHi
arapary, KoJIoHH Ta iH. Taki anapaTu xapakTepu3yIoTbCs CKIIAIHO IepedadyBaHOIO [TOBEIiHKOIO Y pasi BilXUJIE€HHS
napamMeTpa IIpoLecy Bif il MPoeKTy, i 0co6aMBO mifg yac posrepmerusaliii. [IpakTHYHO HEMOSKIIMBO BCTAHOBUTU
TaKy MOBEJiHKY Ha MiICTaBi IyMKU €KCIIEPTA, HE MiIKPiNJIEHy pO3paxyHKaMU. BUCOKuUI piBeHb CKIALHOCTI
IIPOLIECiB y XiMiYHOMY 00JIalHaHHI 3yMOBJIIO€ BiJICyTHICTb BiZIIIOBIZHMX MOieJIell, METOJiB Ccepe], HalliOHaJIIbHUX, a Y
IeSIKUX BUIMAJKaxX i MDKHAPOJHUX CTaHAAPTIB. TakoxX criocTepiraeTbCs 0OMEXXEHICTh HassBHUX Ha PUHKY
IIPOrpaMHOro 3a6e3neyeHHs iHPOpMaLiTHMX TEXHOJIOri 6e3IeKy, siKi Moriy 6 y oCTaTHil Mipi 3abe3nevyBaru
[oTpeby ekcrepTa y aJleKBaTHOMY i aBTOMaTU30BaHOMY MOJIEJII0BaHHI 1I0YaTKOBUX YMOB (POPMYBaHHSI aBapilHUX
cutyauiil. HaBeneHi Buine pakTopu yCKIQOHIOIOTh PO3pOOKY iHpOpMaLiliHMX TEXHOJIOTIH 6e3MeKu J1s ranysi
XiMiYHOI IIPOMUCJIOBOCTI i 3yMOBJIIOIOTh HM3KY HAYKOBO-TEXHIYHUX 3a7a4, SIKi CTOCYIOTLCS: ®* CTBOPEHHA
BepruQikoBaHOI METOIUYIHOI OCHOBU IPOTHO3YBaHHS [109aTKOBUX YMOB (POPMYBaHHS aBapiliHUX CUTYyalliil, sika 61
BiZI[TOBifasa apagyurmi Cy4aCHOro KiJIbKiCHOTO aHali3y i OLiHKM PU3UKY 3 YPaxyBaHHSIM PEKOMEHALN
MIKHapOJHOI HOPMaTUBHO-TIPABOBOI JOKYMEHTALIii; ®* CTBOPEHHS BiJ[TIOBIHUX MOJEJIEN, IPOTPAMHUX MOYJIIB, SIK
4acTUHU iHPOPMALIITHOI TEXHOJIOTII MPOMUCIIOBOI 6€311eKH 3 HEOOXiTHUX piBHEM aBTOMAaTHU3allil nepeadi
indopmauii i rHyukocTi 3actocyBaHHs. OTKe, I0CTae HEOOXiIHICTb CTBOPEHHS Y BiANOBIIHOCTI 10 Ailounx
€BPONENCHKUX | MDKHAPOJHUX CTaHJIAPTiB HOBUX MOJi€JIel], METO/IiB Ta aJIFTOPUTMIB (SIK YaCTUMHU iHpOpMaLiliHO]
TEXHOJIOTii 6€311eKN) [J1s1 OL[iHKM [TapaMeTpPiB IPAaHUYHOTrO CTaHy HACTAHHS aBapii Ta aBapilHOTO BUKUIY, SIKi
PEaTiCTUYHO BiloOPaKAOTh MiMICHUI MPOIeC PO3repMeTu3allii EMHICHOTO 06J1afHAaHHS XIMIYHOTO Ta
Ha(pTOXiMIYHOTO CEKTOPY i 1al0Th 3MOr'y TOUHIlIE i WBUALIE 3[[iiCHIOBATH OLiHKY PO3IIOBCIO/I>)KEHHS HEOE31eYHNX
Pe4yOoBUH, (POPMYBaHHS Ta BIUIMBY yPaKawdux (aKTOPiB HA peLnMNieHTiB. MeTol AaHoi AucepTaliiiHoi poboTH €
YTOYHEHHS PO3PaxXyHKOBUX [IAPAMETPIB MIPOLECY aBapiHOI pO3repMeTr3aliil TEXHOJIOTIYHOTO YCTaTKyBaHHA
XiMigHOTO Ta HAaPTOXIMIYHOTrO CEKTOPY LIJISIXOM PO3POO6JIeHHS iHTerpoBaHoi iHpopmalliiiHoi TeXHoIorii, 1110 MiCTUTh
Habip HEOOXiTHUX [J1s1 MOJIEeJII0BaHHS pO3repMeTu3allii Mogeieil (MporpaMHUX MOJYJIiB) i 3abe3neuye
AaBTOMAaTU30BaHE N€PEeJaBaHHs JaHUX MK MOIYJIIMU. Y BiITOBIIHOCTI 1O C(POPMOBAHOI METH J1JI11 BUPIlI€HHS
3a3HA4YE€HOT0 HAyKOBO-TIPMKJIAIHOTO 3aBJIaHHS MiABUIIEHHS TOYHOCTI i aBTOMaTH3allil MOJIEIIOBAaHHS TTI0YaTKOBUX
yMOB (POPMYBaHHS aBapiflHUX CUTYallill IpY BUKUJAX He6e31eYHUX PEUOBUH, y POOOTi OysiM OTpUMaHi Taki HayKOBi
pesysabTaTi: 1. Biepiie po3po6sieHO B3aeMOIIOB's13aHi IMHAMIYHi MOJieJli IpoLecy aBapifiHOi po3repMeTu3allii
arapara 3 6araTOKOMIIOHEHTHOIO XiMiYHOIO CYyMIIIIIIO, SIKi TO3BOJISIIOTh OPraHi3yBaTy BiATIOBITHICTS i
aBTOMaTu3alliio rnepegayi faHUx Mixk MoziesiIMu. 2. Briepiie po3po6sieHo iHdpopMaliiiHy TeXHOJIOTI0 AUHAMIKK
Ipoliecy aBapiliHoi po3repmeTu3allii anapara, 1[0 MiCTUTb 6araTOKOMIIOHEHTHY XiMiYHY CyMilll, 17151 ABOX CLieHapiiB:
PO3pUB 000JIOHKY aNapary i BUTIK yepe3 aBapiiiHuil oTeip. 3. [Toganbmoro po3BUTKy Habysa npouenypa HAZOP-
IOCTimKeHHs, sIKa 3aBasgKky dopmarizanii i aHasnizy mogesi inpopmaniiiHux noTokiB npouenypu HAZOP Tta
iHTerpauii fuHamiyHOI Mogeli anapary 3 6araTOKOMIIOHEHTHOIO XiMiYHOIO cyMilio i ¢pazoBoio piBHOBAro,
I03BOJIMJIA KBAaHTU()IKYBaTH BiIXWJIEHHS 1 iX BIUIMB Ha NapaMeTpy (pa3oBoi piBHOBArU B allapari, @ TaKO>XK BU3HAYUTU

NapaMeTpy IPAaHUYHOTrO CTaHY, L0 IIeperye aBapii.

2. The dissertation is devoted to solving an urgent scientific problem, the essence of which is to create, in
accordance with the latest European and international standards, new models, methods and software for assessing
the parameters of the initial conditions for the formation of emergencies, as an integral part of safety information
technology, to minimise the error in quantifying the consequences of the occurences of emergencies in
production which allows more efficient allocation of resources to the elements of the industrial facility safety
system. The chemical and petrochemical industry is characterised by high level of complexity in the architecture
of systems and the threats they pose, which creates an urgent need to effectively address the challenges of
minimising both potential losses and the costs of security systems (subject to an acceptable level of risk) using



modern safety information technologies that allow an automated logical and probabilistic modelling of accidents,
as well as the calculation of many physical and chemical phenomena that accompany an emergency scenario. The
information on chemical production safety obtained in this way allows making managerial decisions on risk levels
at a high-risk facility. The sources of hazards in chemical and technological systems are usually capacitive devices
such as reactors, absorbers, reflux tanks, storage tanks, heat exchangers, columns, etc. Such vessels are
characterised by difficult to predict behaviour in case of deviation of the process parameter from the design
intent, and especially during depressurisation. It is virtually impossible to establish such behaviour on the basis of
an expert opinion that is not supported by calculations. The high level of complexity of processes in chemical
equipment results in the absence of appropriate models and methods among national and, in some cases,
international standards. There is also a limited number of safety information technologies available on the software
market that could sufficiently meet the needs of an expert in adequate and automated modelling of the initial
conditions for the formation of emergencies. The above factors complicate the development of safety information
technologies for the chemical industry and cause a number of scientific and technical problems related to: ¢
creation of a verified methodological basis for forecasting the initial conditions for the formation of emergency
situations, which would correspond to the paradigm of modern quantitative analysis and risk assessment, taking
into account the recommendations of international regulatory documents; * creation of appropriate models and
software modules as part of industrial safety information technology with the required level of automation of
information transfer and flexibility of application. Thus, there is a need to create new models, methods and
algorithms (as part of the safety information technology) in accordance with the latest European and international
standards to assess the parameters of the accident limit state and accidental release, which realistically reflect the
actual process of depressurisation of the chemical and petrochemical sector's tank equipment and allow for a
more accurate and faster assessment of the spread of hazardous substances, the formation and impact of
damaging factors on recipients. The aim of this thesis is to clarify the design parameters of the process of
emergency depressurisation of technological equipment in the chemical and petrochemical sector by developing
an integrated information technology containing a set of models (software modules) necessary for modelling
depressurisation and providing automated data transfer between modules. In accordance with the stated goal, to
solve this scientific and applied problem of improving the accuracy of modelling the initial conditions for the
formation of emergencies during the release of hazardous substances from the mass and heat exchange
equipment of chemical production, the following scientific results were obtained: 1. For the first time,
interconnected dynamic models of emergency depressurization process of an apparatus with a multicomponent
chemical mixture were developed, which allow organizing the correspondence and automation of data transfer
between models. 2. For the first time, an information technology for the dynamics of the process of emergency
depressurization of an apparatus containing a multicomponent chemical mixture was developed for two scenarios:
shell rupture and leakage throughout an emergency hole. 3. The HAZOP study procedure was further developed,
which, due to the formalization and analysis of the information flow model of the HAZOP procedure and the
integration of the dynamic model of the apparatus with a multicomponent chemical mixture and phase
equilibrium, made it possible to
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