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PEDEPAT

[TosicaroBanpHa 3anucka: 93 cTopiHoK, 6 Tabuik, 13 pucyHkis, 84 mxepen.

[MIAI'OTOBKA HA®THU, VIIH-100A, VIIH-100b, EJIEKTPOJEI'TAPATOP,
3HECOJIEHH, BHEBOJHEHHS, OXOPOHA ITPAIIL, EKOJIOTTYHA BE3ITEKA

AKTYyaJIbHICTHL PO0OTH TOJIsTaE B HEOOXIAHOCTI 3abe3reueHHs €(EeKTHBHOI,
0e3IMeYHOI Ta €KOJIOTIYHO BIMOBIIAIBHOI MIATOTOBKY HaTH Ha ycTaHoBKax YITH-100A
ta YIIH-100b nna orpumanHs ToBapHOi HadTH, IO BIJANOBIIAE CTaHAAPTAM
TPAHCIIOPTYBaHHA Ta MEPEPOOKH.

Meta po6oTH: po3poOUTH TEXHOJOTIUYHY CXEMY IIArOTOBKH HapTH, po3paxyBaTu
mapamMeTpu OOJIaTHAHHA Ta pPO3POOWTH 3aXOAW 3 OXOPOHW Tpami W 3aXUCTy
HABKOJIUIITHHOTO CEPEIOBHUIIIA.

3agaui podoTH: PO3pPOOUTH TEXHOJOTIYHY CXEMY MPOLECY MIATOTOBKU Ha(TH;
MIPOBECTU PO3PAXyHKU MATEPiaJIbHOTO Ta TEIJIOBOTO OajaHCiB; 00paTH Ta OOTPYHTYBATH
KOHCTPYKIIIO €JIEKTPOJEriIpaTopa; BU3HAYUTU MapaMeTpu OOWYalKH, IITYLEPIB,
JTHUIIA, JIIOKIB 1 OMOp; MpOaHali3yBaTH HeOE3MeUH1 Ta MIKIJTUBI (PaKkToOpH, po3poOUTH
3axX0AM X PO ITAKTUKY; OIIHUTH €KOJIOTTYHUHN BIUTMB 1 pO3pOOUTH CUCTEMY YTHITi3aIli1
B1JIXO/IIB.

IIpeaMerom [MOCHII:KEHHSI € TEXHOJOTIYHHM TMIpolleC MIATOTOBKH HadTH,
BKJIFOYAIOYM 3HECOJICHHSI, 3HEBOJHEHHS Ta CTaOLIi3aIliio, a TaKOX 3aXOAH 3 OXOPOHU
Tpaitli ¥ eKoJoT14Hoi 0e3nekn. 00’ €KTOM A0CizKeHHsI € YCTAaHOBKH IIJATOTOBKU HaTH
VIIH-100A Ta VYIIH-100b, ix oOjmamHaHHS Ta MeETOAM 3a0e3IleueHHs Oe3neku i
€KOJIOTTYHOCTI.

HoBu3na ogep:xxanux pe3yabTaTiB Tojsirac B po3poOIll  ONTHMI30BaHOL
TEXHOJIOTIYHOI CXEMHU MIATOTOBKU Ha(TH, pO3paxyHKy MapameTpiB eJIeKTpojeriapaTopa
EJ-80 misa ymoB ycranoBok YIIH-100A ta VIIH-100b, a TakoX y KOMIUIEKCHOMY
MiIX0/1 10 3a0e3neueHHs 0e3eKu mpaill i MiHIM13a1li €KOJIOTIYHOTO BIUIUBY.

IpakTHuHi pe3yabTaTH: PO3pOOIECHO TEXHOJOTIYHY CXEMY MIJATOTOBKU HA(TH;
BUKOHAHO PO3PaxXyHKH MaTepiabHOTO OaJlaHCy Ta TEIUIOBOTO OajaHCy; OOIPYHTOBAHO
BuOIp enekrpoaeriaparopa EJI-80; po3paxoBaHO KOHCTPYKTHBHI TapaMeTpu OONYaiKu,
MITYIIEPIB, THUIIA, JIFOKIB 1 OMOpP 13 MIATBEPKEHHSIM MIIHOCTI. Po3pobiieno 3axoau 3
OXOPOHM Tpalli, BKIOYAOYM OCBITJICHHA, 3aco0M 1HIMBIIyalIbHOTO 3aXHUCTY,
EJIEKTPOOE3MEKY Ta MPOTUIIOKEKHHUIM 3aXHCT.

I[IpakTuyHe 3HAYEHHS TIOJNATAE B MOMKIMBOCTI 3aCTOCYBaHHS PO3POOJICHOI
TEXHOJIOTIYHOI CXEMH, PO3PaXOBAHUX MapaMeTpiB OOJaHAHHS Ta 3aXOMIB OE3MEeKH Ha
ycraHoBkax YIIH-100A Ta VIIH-100b nns 3a0e3nedeHHs: eDeKTUBHOI mepepoOKH
Ha(TH, 3HIKEHHS pU3HKIB aBapiil 1 MiHIMI3a1ll1 €KOJIOTYHOTO BILUIUBY.

Y nmporeci NpOeKTYBaHHS MPOBOJUIIMCS: JITEPATYpHI JOCTIKEHHS, aHamli3
TEXHOJIOTIYHOTO TPOLECY; PO3PAaXYHKH MaTepialibHOrO, TEIIOBOIO Ta MII[HICHOTO
OamaHCiB, OIllIHKA HeOe3MmeyHux 1 MKIAIUBUX (akTopiB;, po3poOKka 3axoJiB 13
3abe3reueHHs O€3IeKH Mpalll Ta 3aXUCTY JOBKIJUIS.



ABSTRACT

Explanatory note: 93 pages, 6 tables, 13 figures, 84 sources.

CRUDE OIL PREPARATION, UPN-100A, UPN-100B,
ELECTRODEHYDRATOR, DESALTING, DEWATERING, OCCUPATIONAL
SAFETY, ENVIRONMENTAL SAFETY

Relevance: The relevance of the work lies in the need to ensure efficient, safe, and
environmentally responsible crude oil preparation at the UPN-100A and UPN-100B units
to produce commercial oil that meets transportation and refining standards.

Objective: To develop a technological scheme for crude oil preparation, calculate
equipment parameters, and devise measures for occupational safety and environmental
protection.

Tasks: To design a technological scheme for the crude oil preparation process;
perform calculations of material and heat balances; select and justify the design of the
electrodehydrator; determine parameters of the shell, nozzles, bottom, manholes, and
supports; analyze hazardous and harmful factors and develop preventive measures; assess
environmental impact and design a waste management system.

Subject of Research: The technological process of crude oil preparation, including
desalting, dewatering, and stabilization, as well as occupational safety and environmental
safety measures.

Object of Research: The UPN-100A and UPN-100B crude oil preparation units,
their equipment, and methods to ensure safety and environmental compliance.

Novelty of Results: The novelty lies in the development of an optimized
technological scheme for crude oil preparation, calculation of parameters for the ED-80
electrodehydrator tailored to the conditions of UPN-100A and UPN-100B units, and a
comprehensive approach to ensuring occupational safety and minimizing environmental
impact.

Practical Results: A technological scheme for crude oil preparation with an annual
capacity of 300,000 tons was developed; material balance calculations were performed
and heat balance; the selection of the ED-80 electrodehydrator was justified; structural
parameters of the shell, nozzles, bottom, manholes, and supports were calculated, with
strength verified. Occupational safety measures were developed, including lighting,
personal protective equipment, electrical safety, and fire protection. A system for
wastewater treatment and sludge disposal via a sludge accumulator was proposed.

Practical Significance: The developed technological scheme, calculated
equipment parameters, and safety measures can be applied at the UPN-100A and UPN-
100B units to ensure efficient oil processing, reduce accident risks, and minimize
environmental impact.

Research Methods: The design process involved literature reviews, analysis of the
technological process, calculations of material, heat, and strength balances, assessment of
hazardous and harmful factors, and development of measures for occupational safety and
environmental protection.
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BCTYII

[linroToBKa Ta nepexadyyBaHHs HAQTH € KIOYOBUMHU eTanaMu HadTonepepoOHOi
IIPOMHCIIOBOCTI, IO 3a0e3MeuyloTh OTPUMaHHS TOBapHOI HapTH 3 HEOOXITHUMU
AKICHUMH XapaKTepUCTUKaMU JUIS TOAATBIIOTO TPAHCIOPTYBAaHHS Ta IMEPEPOOKH.
VYcranoBku miaroroBku Had Ty, Taki sk YIIH-100A ta YITH-100B, BigirpatoTh BaxXJIuBy
POJIb Y TIPOTIECT OUMINIEHHS CHPOi Ha(TH BiJ BOJH, COJICH 1 MEXaHIYHHX JIOMIIIIOK, @ TAKOXK
BHCOKOTO PIBHS TEXHOJIOTTYHOI TOYHOCTI, OC3MEKH Ta €KOJIOTIYHOI BiAMOBIAAIBHOCTI,
BpaxoByIOUH BHOYXO- Ta TOKEXKOHEOE3NEUYHU XapakTep CHPOBHUHHU, a TaKOX
MOTEHIIHHUHN BILJTUB HA HABKOJIUIITHE CEPEIOBUIIIE.

Metoro paHOi poOOTHM € KOMILJIEKCHUH aHaji3 TEXHOJOTIYHOTO MpPOLECY
MIATOTOBKM Ta mepekadyyBaHHd Hadtu Ha yctaHoBkax YIIH-100A Tta VYIIH-100b,
pO3po0Ka ONTHUMAIBHOI TEXHOJOTIYHOI CXEMH, PO3PaXyHOK OCHOBHHUX IMapameTpiB
oOnaHaHHS, a TAaKOX OILIIHKA 3aXOAiB 13 3a0€3MEeYEeHHS] OXOPOHU Mpall d 3aXHCTy
HABKOJIMIITHROTO ~ CEepe/oBUIAa. Y poOOTI PO3TIASHYTO TEXHOJOTIYHI —omeparlii,
BKJIIOYAIOYM  3HECOJICHHS, 3HCBOJHCHHS, BIJOCH3WMHIOBAHHSI Ta peKTHdIKAIlIO,
MPOBEJCHO PO3PaxyHKH MaTepiaibHOTO ¥ TEmIoBOro OallaHCiB, BHU3HAYEHO
KOHCTPYKTHBHI TlapamMeTpu OOJIaJHAHHSA, 30KpeMa EJIEKTPOJEriapaTropa, OOWYalKH,
mTyuepiB 1 onop. OcoOnMBYy yBary MOpUIIIIEHO aHANI3y HEOE3MEYHHMX 1 LIKIJIMBUX
(dakTOpiB, NOB’S3aHUX 13 EKCIUTyaTalllel0 YCTAaHOBKH, pO3poOLIl 3axodiB s iX
npo(dIaKTUKH, @ TAKOXK OLIHIII €KOJIOTTYHOTO BIUIMBY M yTHIII3allli BIIXO/I1B.

AKTyalbHICTb POOOTH 3yMOBJIEHa HEOOXIAHICTIO MIABUIIEHHS €(QEeKTUBHOCTI
HadTonepepoOHMX TPOIIECiB, 3a0e3MeueHHs Oe3MeKn IepCoHaTy Ta MiHIMI3allii BIUTUBY
Ha JOBKULIS B YMOBAaxX 3pPOCTAIOYMX EKOJOTIYHHUX BUMOT 1 TEXHOJOTIYHUX BHUKJIUKIB.
Po3po6eni pimieHHsT CpsiMOBaHI Ha CTBOPEHHS HaJAiMHOI, €KOHOMIYHO BHUTITHOI Ta
€KOJIOTIYHO Oe3MeYHOl CHUCTEeMH MIArOTOBKM HadTH, 1[0 BIANOBIIAE€ Cy4aCHUM

CTaHJapTaM MMPOMHUCIIOBOI €KCILTyaTarlii.
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BUCHOBKHA

JocnikeHHs, MpoOBEJEHE B paMKaxX poOOTH, OXOIUIIOE KOMILUIEKCHHM aHaii3
TEXHOJIOTIYHOTO MPOIleCy MiArOTOBKHU Ta MepekauyBaHHs HadTH Ha ycTaHoBkax YIIH-
100A ta YIIH-100b, a Takox OB’sI3aHUX 13 HUM aCHEKTIB OXOPOHHM Mpaili, Oe3MeKu Ta
3aXMCTy HABKOJMIIIHBOTO cepenoBuiia. Po3pobiieHa TeXHOIOTiYHA cXeMa, KOHCTPYKIIis
oOJyasHaHHS Ta 3aXOAM LIOJ0 3al0e3meueHHs] OE3MeKH i eKOJOTIYHOCTI BIAMOBIIAIOTH
CydYaCHUM TEXHIYHMM 1 HOPMATUBHUM BHMoOraMm, 3abe3neuyroun eQeKTUBHY Ta
0e3aBapiiiHy eKCIuTyaTallilo.

VY po3ain 2 geTanbHO OMUCAHO TEXHOJIOTTYHHMM MPOIEC, SIKUM BKIIIOYAE TIPUIMOM
cupoi HadTH, i 3HECOJICHHS, 3HEBOJIHCHHS, TMOIEpPEAHE BIITOCH3MHIOBAHHA Ta
aTMoc(epHy pekTHdikaiito. TexHOoJoriyHa cxeMa 3a0e3edye 1HTEerpamnio KiI4oBOro
obnmagHaHHsA (HAcOCIB, TEIJIOOOMIHHUKIB, €JIGKTPOJIETiIpaTopa, KOJOH, Tedei) 3
aBTOMATU30BaHMMH CHCTEMaMH KOHTPOJIIO THCKY, TEMIIepaTypd Ta piBHS, IO
MIHIMI3YIOTh PHU3HMK BIIXWICHb BiJl pexumy. Po3paxyHku MarepiaabHOro OanaHcy
MIATBEPAWIIN TPOIyKTUBHICTH YcTaHoBKH (300 000 1/pik) 3 BuTpaToro cupoi Hahtu 37,5
T/Tof, npoMuBHOi Boau 937,5 xr/ron 1 aeemynsratopa 0,1875 kr/rox, 3abe3nedyroun
3HECOJICHHSI 10 3 MI/IM® XJIOpUCTUX COJIeH 1 3HIKEHHA BMicTy Boau a0 0,1% wmac.
TennoBuii 6ananc nokasas epekTUBHUM po3noAin Temia (1745,7 kBT) 13 BTparamu nuiie
3%. Jlns 3HeconenHst oopano enexrpoaeriaparop E[-80 (06’ em 80 m?), sikuii BimoBigae
BUMOTaM 3aB/SIKM BHCOKIM MPOAYKTUBHOCTI Ta ONTUMAJILHUM yMOBaM ocapkeHHs (S/V
= 29,58 m?). Konctpykuist oonuaiiku (Marepian 0912C, roBuuna 18 Mm), mrynepis (200
MM I cupoBUHH, 80 MM I TATOBapHOI BOJAM), THUIIA, JIOKIB 1 omop 3abe3nedye
MIIHICTh 1 3pYYHICTh OOCITYTOBYBaHHS, 10 MIATBEP/KEHO PO3PAXyHKAMU 3TMHAIBHUX
Harpy>keHb (49 Mlla ta 48,25 MIla, menui 3a qomyctumi 171 MIla).

Poznin 3 mpucBsueHO OXOpPOHI Mpalli Ta 3aXUCTy HABKOJHUITHHOTO CEPEIOBHIIA.
VYcraHoBka € BUOYXO- Ta MOXKEKOHEOE3NMEUHUM 00’ €KTOM 4Yepe3 BUKOPUCTAHHS
JIErK03aiMUCTUX PIUH, TOKCUYHUX PEAareHTIB 1 BUCOKOI Hampyru. s 3abe3nedeHHs
Oesmeku BrpoBapkeHO ocBiTiaeHHS (3a BHill 23-05-95), 3acobu iHAMBIAYyaqTbHOTO

3aXUCTy (MPOTUTa3u, CIELOJAr, TYMOBI pPyKaBHIll), eJeKTpoOe3mneKy (3a3eMJICHHs,
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ommickaBko3axucT II Ta Il kateropiit), a TaKOK 3aXUCT BiJ CTATUYHOI eNleKTpUKHU. besneka
EJIEKTPOJIETIAPAaTOpa TAPAHTYETHCSI KOHCTPYKTUBHUMH DPIICHHSIMH (130J50BaH1 BBOJIH,
3a3eMJICHHS), €JIEKTPUYHUMHU CXEMaMH 3 aBTOMAaTHYHUMHU pejie Ta OopraHizaliiHUMu
3axojaMi (HaBYaHHS TMeEpcoHaNy). EKOJOTiYHICT, 3a0e3MedyeThCcsi OYHUIIECHHAM
MJIACTOBHX 1 IOIIOBHUX CTOKIB Yy pe3epByapax-Biactiitaukax (PBC 5000 m*) no HopM (<45
MT/1 HaTONIPOAYKTIB, <30 MI/J1 MEXaHIYHUX JIOMIIIOK), CITAJIFOBAHHIM HEKOHIMITIHHUX
ras3iB Ha (pakesnax 13 MOBHOTOIO 3ropsiHHS Ta yTuiizamiero nutamis (1075 m?/pik, 3-i1 kiac
HeOe3nekn) yepes nuiamonakonuuyBad (200 m*). AcdanbToBl HOKPUTTS, 0OBaTyBaHHS
Ta TepMETU30BaHa CUCTEMA MIHIMI3YIOTh 3a0pyIHEHHS IPYHTY U BOJ.

Jlnst 3ano0iraHHs HaI3BUYATHIM CUTYaLIsIM Hepe10aueHo aBapiiiHy 3yIUHKY IIPH
nepefosiX 13 eHepropecypcam, MOXKeXax Yd pO3repMeTH3allii, a TaKoX pPeryJsipHUN
KOHTPOJIb OO0JaJHaHHS W HaBYaHHsS MepcoHaly. [IpOTUMOXKEKHHI 3aXUCT BKIIOYAE
aBTOMATUYHI CUCTEMH MIHO- Ta BOJOraciHHs 3 pe3epByapamu (100 M* 11 miHOPO3UHHY,
700 M*® myus BoAM), HAacocaMM Ta TIHOTEHEpaTopaMu, IO 3a0e3MedyloTh IIBUIKY
JIOKaIi3alio.

Takum 4rHOM, pO3pOOJIEHI TEXHOJIOTIYHA CXeMa, KOHCTPYKIlisl OoOJagHaHHS Ta
3aX0AM 3 OXOPOHHU Tpalll ¥ €KOJIOTiI CTBOPIOIOTH HAJIWHY OCHOBY Uil €()EKTHUBHOI,
0e3reyHoi Ta €KOJIONIYHO BIAMOBIAAIBHOI mnepepoOku HapTu. BnpoBamkeHHs
aBTOMATHU3allli, peryjsipHe TEXHIYHE OOCIyroBYBaHHS Ta MIATOTOBKA IEPCOHATY
rapaHTyloTh CTAOUIbHY pOOOTY YCTAaHOBKH, 3HIKYIOUM PU3MKU aBapiil 1 MIHIMI3yIOUU

BIUIMB Ha HABKOJIMIIHE CEPEIOBUIIIE.
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Kinbkicth
Ne | @opwmar | [lozHauenHs HaiimenyBanns _ [TpumiTka
apKyIIiB
1
2 JlokyMeHTaIlis
3
4 | A4 HI'TB.OIII1.25.05.113 | ITosicHioBasibHA
3ammcKa %
5
6 JleMoHCTpaliifHui
Marepian s
7
8 I'padiunmii matepian




