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PEDEPAT

[TosicaroBanbHa 3anucka: 102 cropinok, 16 Tabmuis, 14 pucynkis, 87 mxepen.

FOJIIIBCHKE HI'KP, YCTAHOBKA OPAKIIOHYBAHHA,
PEKTU®IKAIIIMHA KOJIOHA, TEIUIOOBMIHHMKHW, BE3IIEKA IIPAII],
EKOJIOTTYHA BE3ITEKA

AKTYaJIbHICTh POOOTH TIOJISTaE B HEOOX1THOCTI BAOCKOHAJICHHS TEXHOJIOTIYHUX
MPOIIECIB nepepoOKu Tra30KOHIEHCATHOT CUPOBUHU FOmniiBchKOrO
HadTOrazoKOHACHCATHOTO pojoBUIlAa (30JIOWIBCHKUM OJOK) Jyisi  3a0e3nedyeHHs
€(pEeKTUBHOTO MOJUTY MpOoNaH-OyTaHOBOI (Ppakiii, MiJABUILIEHHS €HEeProe(eKTUBHOCTI,
Oesreky Tpami Ta BIJAMOBIIHOCTI E€KOJOTIYHUM CTaHjgapTaM Yy HadTOorasonii
MIPOMHUCIIOBOCTI.

Mera po0oTH: pO3pOOUTH TEXHOJOTIUHY CXEMY YCTAHOBKM ()pakliOHYBaHHS 3
peKTU(IKAIIMHO KOJIOHOKO Ta CYIYTHIM OOJIaJIHAHHAM, a TaKOX 3axOodu IS
3a0e3nedeHHs 0e3MeKHy Mpall Ta eKOJIOTTYHOI Oe3MeKu Ha poO0YOMY MiCIIi onepaTopa.

3agaui po6OTH: MPOBECTH PO3PAXyHOK MapaMeTpiB PeKTU(PIKAIIINHOI KOJOHHU Ta
TEIJIOOOMIHHUKIB,  pO3pOOUTH  KOHCTPYKTHBHI ~ pIIIEHHS  Juisi  oOJagHaHHS;
MpOaHaJI3yBaTH HEOE3MeUH1 Ta MKIUIHBI ()aKTOPU HA poOOUOMY MICIIL; 3aIIPOIIOHYBATH
3aX0/M 3 TEXHIKU O€3MEeKH, TPOTUTIOKEKHOT MPOPITAKTUKH Ta €KOJIOTTUHOTO 3aXHUCTY.

IIpeamerom H0C/iIKEHHSI € TEXHOJOTIYHUN Mpouec (PpakiloOHyBaHHS MPOIAH-
OyTaHOBOI CyMIiIlli, KOHCTPYKIIiS PEKTUPIKAIINHOT KOJOHU, TEIMJIOOOMIHHUKIB 1 3aX0I1
oesrekn mpaimi. O0’€KTOM JOCHIIKEHHST — METOJOJIOTISE PO3paxyHKy MapaMeTpiB
YCTaHOBKM (pakiliOHyBaHHsS, TEXHIUHI 3aco0W JJig 11 peamizallii Ta YMOBH Ipali
oreparopa.

HoBu3zHa ojep:kaHux pe3yJbTaTiB TMojdsrac B po3poOlIill  ONTUMATbHUX
napameTpiB peKTH(iKaiiitHOi KoioHU (MpoAyKTUBHICTH 13344 kr/roa, niametp 2000 MM,
18 kymamaHHUX TapuioK) Ta TertooOMiHHUKIB (V-645 — 318 Mm%, V-646 — 40 m?) mis
30J10491BCHKOTO OJIOKY, a TAKOXK Y KOMILJIEKCHOMY aHali31 0e3MeKH mpalll 3 ypaxyBaHHIM
crietindiku o0J1aTHaHHS M1ABUILEHOT BUOYXOMOXKEKOHEOE3IMeKH.

IIpakTu4Hi pe3yJbTaTHu: BUKOHAHO TEXHOJIOTTYHU I PO3paxyHOK
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pekTudikaiifHOi KOJIOHH, 1110 3a0e3Meuye BMICT nponaHy B AUCTHIIATI 98% (Mac.) 1 12%
(mac.) y xkyOOBOMY 3aJIMIIKy; pO3paxoBaHO MaTepiaibHHM (muctuiar 8230 xr/ron,
KyOoBui 3amummok 5114 kr/rox) 1 temoBuit Oamanc (520245 Bt y nednermatopi,
694408,18 Bt y Ky0i-BUITapHUKY); OOTPYHTOBAHO KOHCTPYKIIiIO 00IaIHAHHS Ta MOHTaX
KOJIOHM METOJIOM MOBOPOTY HABKOJIO MIApHipa; MpoaHali30BaHO HeOe3neuHi (akTopu
(mym mo 70 nb, BiOpariis, eleKTpuyHa HeOe3NeKa) Ta 3alpoONOHOBAHO 3aXO0JM iX
MiHiMi3amii (BeHTWIIis 60 M3/TOJT, 3BYKO130JISIIIis1, 3aXUCHE 3a3¢MJICHHS, BOTHETACHUKHU
BII-5, OBII-5/10). Po3po0iieHo 3ax0u €KOJOT14HOI 0€3MeKH, BKIIOYAIOUN CIIaTIOBAHHS
a0CopOIIITHUX ra3iB 1 YTUJII3AII0 CTIYHUX BOJI.

IIpakTHYHe 3HAYEHHSI TIOJISITa€ B MOXKJIMBOCTI 3aCTOCYBaHHS 3alpOMOHOBAHOI
TEXHOJIOTIYHOI CXEeMH, OOJaJHaHHS Ta 3axoJiB Oe3nmeku Ha 00’ekTax HadTOrazoBoi
rajiysi, M0 CHpUsi€ MiJBUIIEHHIO €()EeKTUBHOCTI MepepOOKH, 3HMKEHHIO €KOJIOTTYHOTO
BIUTMBY Ta CTBOPEHHIO 0€3MEYHUX YMOB MpAIlIi.

Y npoueci pocaigeHHs] TPOBOAWIMCS: JITEPATYpHUH OTJIAM; TEXHOJOTIYHI,
TiApaBlIIyHI Ta TEIJIOBl PO3paxyHKH; aHajl3 HIKIJJIMBUX 1 HeOe3neyHux (HakTopis;
po3poOKa 3aXOJIB 3 OXOPOHHU IIpalll, MPOTHIOXKEKHOI MPO(]iTAKTUKH, EKOJOTIYHOI

0e3IeKH Ta COIIaJIbHOTO 3aXUCTY MPAIliBHUKIB.



ABSTRACT

Explanatory note: 102 pages, 16 tables, 14 figures, 87 sources.

YULIIVSKE NGCR, FRACTIONATION UNIT, RECTIFICATION COLUMN,
HEAT EXCHANGERS, OCCUPATIONAL SAFETY, ENVIRONMENTAL SAFETY

Relevance of the work lies in the need to enhance the technological processes for
processing gas condensate raw materials from the Yuliivske gas condensate field
(Zolochiv Block) to ensure efficient separation of the propane-butane fraction, improve
energy efficiency, occupational safety, and compliance with environmental standards in
the oil and gas industry.

Objective of the work: to develop a technological scheme for a fractionation unit
with a rectification column and associated equipment, as well as measures to ensure
occupational safety and environmental protection at the operator’s workplace.

Tasks of the work: to calculate the parameters of the rectification column and heat
exchangers; to design equipment solutions; to analyze hazardous and harmful factors at
the workplace; to propose measures for occupational safety, fire prevention, and
environmental protection.

Subject of the study is the technological process of fractionating the propane-
butane mixture, the design of the rectification column, heat exchangers, and occupational
safety measures. Object of the study is the methodology for calculating the parameters
of the fractionation unit, technical means for its implementation, and the operator’s
working conditions.

Novelty of the results lies in the development of optimal parameters for the
rectification column (capacity 13,344 kg/h, diameter 2,000 mm, 18 valve trays) and heat
exchangers (V-645 — 318 m?, V-646 — 40 m?) for the Zolochiv Block, as well as a
comprehensive analysis of occupational safety tailored to the specifics of equipment with
high explosion and fire hazards.

Practical results: a technological calculation of the rectification column was
performed, achieving a propane content of 98% (wt.) in the distillate and 12% (wt.) in the
bottom product; material (distillate 8,230 kg/h, bottom product 5,114 kg/h) and thermal
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balances (520,245 W in the condenser, 694,408.18 W in the reboiler) were calculated,;
equipment design and column installation using the hinge rotation method were justified;
hazardous factors (noise up to 70 dB, vibration, electrical hazards) were analyzed, and
mitigation measures (ventilation at 60 m3/h, sound insulation, protective grounding, VP-
5 and OVP-5/10 fire extinguishers) were proposed. Environmental safety measures,
including the combustion of absorption gases and wastewater treatment, were developed.

Practical significance lies in the potential application of the proposed
technological scheme, equipment, and safety measures at oil and gas facilities,
contributing to improved processing efficiency, reduced environmental impact, and safer
working conditions.

During the study, the following were conducted: a literature review;
technological, hydraulic, and thermal calculations; analysis of hazardous and harmful
factors; and development of measures for occupational safety, fire prevention,

environmental protection, and social welfare of workers.
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BCTYII

Y cydacHMX yMOBaX PO3BUTKY HadTOra3oBOi IPOMHCIOBOCTI YKpaiHU
3a0e3reueHHs] €()eKTUBHOTO BUIOOYTKY, MEPEpOOKH Ta MiATOTOBKH BYTJIEBOJIHEBOI
CUPOBHHH JI0 TOBAapHOTO CTaHy € OJHHUM 13 KJIIOYOBUX 3aBAaHb JJIS ITABUIICHHS
CHEepreTMyHoi  Oe3MeKu Ta EKOHOMIYHOiI  CTaOUIbHOCTI  KpaiHW. Y CTaHOBKa
bpakiioHyBaHHs, sIKa BHUKOPUCTOBYETHCS Ui MOJLTY MpomaH-OyTaHoBOI (ppakuii Ta
OTPUMaHHs TOBapHOTO Ta3y, BiJITpa€ BAXKIUBY POJb Yy TEXHOJOTIYHOMY JIAHIIIOXKKY
NepepoOKH  Ta30KOHJCHCATHUX  POJIOBUIN, TakuxX sK FOmiiBCcbke  poJIOBHUIIE
(3omouiBchbkui  OJ0K). AKTYaldbHICTh JIOCHI/DKEHHS 3yMOBJIEHA HEOOXIJIHICTIO
BJIOCKOHAJICHHSI TEXHOJIOTIYHUX TPOLIECIB peKTU(iKaIlli, ONTUMI3aIlii KOHCTPYKTUBHUX
pileHs 00JIaJHAaHHS Ta 3a0e3reyueHHs1 O0e3MeKu Mpail Ha poOoYrX MICISIX OnepaTopiB
TaKUX YCTaHOBOK.

3pocTaHHs TOMHUTY Ha BUCOKOSIKICHI BYTJIEBOJIHEBI MPOJYKTH, 30KpeMa IMPOIIaH 1
OyTaH, BHUMAara€ BIPOBA)KEHHS EHEProePEeKTUBHUX 1 E€KOJOrYHO Oe3MeUHuX
TEXHOJIOT1H. PekTudikaiiitHi KOJIOHU Ta CYIyTHE 00JIaIHAHHS, TaKl K TEIUIOOOMIHHUKH,
HACOCH 1 KOMITPECOPH, € CKIHUMH CUCTEMAMHU, 10 MOTPEOYIOTh TOYHUX PO3PaXyHKIB
Ul 3a0e3MeyeHHsl CTaOuIbHOI POOOTH, MIHIMI3AIIl BTPAT CUPOBUHU Ta 3HUKECHHS
eKcIuTyaTariinux BuTpaT. KpiM TOro, cy4acHi CTaHIapTH BUMAararOTh BiJIITOBITHOCTI
TEXHOJIOTTYHUX MPOLECIB €KOJIOTTYHUM HOPMaM.

JlocliKeHHsT TeoJIoro-MeTOAMYHUX — OCOOJIMBOCTEH  30JI0YIBCHKOTO  OJIOKY
IOniiBchKOTrO pOOBHINA ITIIKPECITIOE HOTO MEPCIIEKTUBHICTD 3aBISKH 3HAYHUM 3ariacaM
ra3y (365 man mM* C1 1 763 miu M* C2 cranom Ha 2020 pik) 1 KOHAEHCATY, 0 BUMAarae
e(hEeKTUBHOI MPOMHMCIIOBOI pO3pOOKH. Y TO€AHAHHI 3 aHAIi30M TEXHOJOTIYHHX 1
0€3MeKOBUX AaCMEKTiB pPOOOTH YCTAaHOBKHM (DpaKLiOHYBAaHHSA, L€ JOCIIDKCHHA €
aKTyaJIbHUM JIJIsI 3a0€3MEeYSHHSI CTAJIOTO PO3BUTKY HA()TOTA30BOTO CEKTOPY, i ABUIIICHHS
NPOAYKTHUBHOCTI Tpalli, 3HWKEHHs BIUTUBY Ha JOBKULIS Ta CTBOPEHHS O€3MEUYHUX YMOB
Uil mepcoHany. TakuM 4YMHOM, PO3pOOKa ONTHUMAIbHMX TEXHOJOTIYHUX PIIIEHb 1
3aX0J[iB O€3MeKW Mae CTpaTeriyHe 3HA4YeHHs JUIS Taly3l Ta chopuse i

KOHKYPEHTOCIPOMOKHOCTI Ha HAIlIOHATBbHOMY i MI>KHAPOJAHOMY PiBHSX.
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BUCHOBKHA

[IpoBeneHe OCIIIKEHHS 11010 PO3pPOOKH Ta aHalli3y YCTaHOBKHU (paKI[iOHYBaHHS
JUIs OTPUMAaHHsS TOBAPHOTO ra3y JO3BOJMJIO OTPUMATH KOMIUIEKCHI Pe3yJbTaTH, SKi
MaloTh TEOPETUYHE Ta MPAKTUYHE 3HAYEHHS I HaTOra3oBoi ramysi.

JlochipKeHHsT  T€0JIOrO-METOJUYHUX  OCOOMUBOCTEN  30J04YIBCHKOTO  OJIOKY
HOmniiBchKOTO poIOBHINA TTIIKPECTIOE HOTO IEPCIICKTUBHICTh 3aBISIKM 3HAYHUM 3aracam
ra3y (365 muu m* C1 1 763 mia M* C2 cranom Ha 2020 pik) 1 KOHAEHCATY, [0 BUMAarae
e(EeKTUBHOI MPOMUCIIOBOI PO3pOOKU. Y TMO€JHAHHI 3 aHANI30M TEXHOJOTTYHHX 1
O€3MEeKOBUX AacCMeKTIB POOOTH YCTAHOBKM (PPAaKIIOHYBaHHS, 1€ JIOCTIPKEHHA €
aKTyaJbHUM JIJIs1 3a0€3MeYEHHS CTaIOT0 PO3BUTKY HA(TOTa30BOTO CEKTOPY, MIABUIIICHHS
MPOAYKTUBHOCTI Tpalll, 3HWKCHHSI BIUIMBY Ha JOBKULIS Ta CTBOPEHHS 0€3MEYHUX YMOB
uist epcoHany. TakuM 4YHHOM, PO3pOOKa ONTHUMAIBHUX TEXHOJOTIYHUX PIIIEHb 1
3axoAiB O€3MeKu Mae CTpaTeriyHe 3HauyeHHs i1 raidy3l Ta copuse i
KOHKYPEHTOCTIPOMO>KHOCTI Ha HAI[IOHATHLHOMY ¥ MI)KHAPOHOMY PiBHSIX.

TexHIKO-TEXHONOTTYHUN aHam3 MIATBEpAUB €(EeKTUBHICTh pPeKTU]IKAIITHOT
kojonu (aiametp 2000 MM, BucoTa 13,17 M, 18 ki1anmaHHUX TapiyioK) s MOALUTY IPOMaH-
OyTaHOBOi ¢pakilii 3 mpoaykTuBHICTIO 13344 xr/rox, 3a0e3medyr0du BMICT IIPOMaHy B
muctunati 98% (mac.) 1 12% (mac.) y kyboBoMy 3anuiiky. Po3paxyHKu MaTepiaabHOTO
(muctunsat 8230 kr/ron, KyooBui 3amumiok 5114 kr/roa) Ta Te10BOro 6ajiancy (BUTpaTu
terotn 520245 Bt y neduermaropi, 694408,18 BT y kyOi-BUNapHHKY), a TaKOX
rigpasiiyHi napametpu (tuck 1,86 krc/cm?, mBuakicts napu 0,32 m/c) cBimyaTh Opo
CTaOUTBHICTh 1  €HEeproeeKTUBHICTH mporecy. KOHCTPYKTHBHI  pO3paxyHKH
TernooOMiHHUKIB V-645 (318 M?) 1 V-646 (40 m?), uryniepiB (Dy 200—400 mm) Ta mroka-
naza (P=2,5 MIla) Binnosigatots ctangaptam JJCTY, 3a06e3nedyroun MIlHICTb 1 O€3MeKYy .
MoHTaX KOJIOHM METOJOM IOBOPOTY HABKOJO IMapHipa 3 BUKOPWUCTAHHSAM IIOTIU
(Bucota 15,6 M) 1 Takena)kHOI OCHACTKUA TapaHTye HajiiiHE BCTAHOBJICHHS amapary
Macorw 14 .

AHani3 yMOB Ipaill BUSIBUB HassBHICTh HEOE3MEUHUX 1 IIKIATUBUX (HAKTOPIB, TAKUX

sk myM (1o 70 1b), BiOpartis, enekTpuyHa HeOe3neKa, HeIOCTaTHS OCBITJICHICTD 1 pU3HUK
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MEXaHIYHUX TpaBM BIJI PYXOMHUX MexaHi3miB. Jlyisi iX MiHIMI3allli 3acTOCOBYIOThCS
BeHTW LIS (60 M3/Toj Ha mpalliBHUKA), 3BYKO- 1 BIOpPOI30JIALlis, 3aXHUCHE 3a3€MJICHHS,
aBTOMATHYHE BIIKJIIOUCHHS, OTOPOKi, CUTHAJII3allisl Ta 3aCO0H 1HUB1IyaJIbHOTO 3aXUCTY
(6epymi, pykaBuiii, B3yTTs1). OcBitienHs (400 ik 111 KOMOIHOBAHOI CUCTEMH) BKITIOYAE
3arajibHe, aBapiiiHe, eBakyalliiHe Ta peMmoHTHe, Bimnosimarouum CII 52.13330.2011.
Exomoriuna  Oe3meka  3abe3leuyeTbCs — CHAIOBAaHHSIM  aOCOpOIIMHMX  TasiB,
repMeTHU3alli€l0 HACOCIB, A30THUM JIMXAHHSM 1 yTHIII3a1li€10 CTIYHUX BOJ, IO BIJNOBiIa€
JNCTY 17.1.3.13-86 Tta CanlliH 2.2.1/2.1.1.1200-03. TIIpoTumnokexHi 3ax01u
BKJIFOYAIOTh aBTOMATUYHY CUTHAJII3allii0, IEPBUHHI 3ac00M TaciHHs (BorHeracHuku BII-
5, OBII-5/10) 1  BOrHecTiIKI  KOHCTPYKIi,  BpaxOBYIOUM  IMIJBHILEHY
BHOYXOMOXKeK0HeOe3meKy yctanoBku (kateropis A 3a HITb 105-03).

OTpumaHi pe3yJIbTaTh JT03BOJSIOTh PEKOMEHIYBAaTH PO3POOJICHY TEXHOJIOTTUHY
cxeMy, 00JaHaHHS Ta 3aX0/1 3 0€3MeKH sl BIPOBAKEHHS Ha 00’ €KTax HaPTOra3zoBoi
rajnysi, 3a0e3Mneuyroyl BUCOKY €(PEeKTHUBHICTh, O€3MeKy, eKOJOTIYHICTh 1 BIMOBIIHICTh
Cy4YaCHUM CTaHJIapTaM SIKOCTI Ta COLIAJIbHUM BUMOTaM.

TakuMm 4MHOM, TIPU BUKOHAHHI JUTUIOMHOTO MPOEKTY JOCATHYTI BCl1 MOCTaBIICHI

IIUJT1 1 BUPIIICH] BC1 3aBIaHHS, IO CTOSIIN TIEpPe]] TPOCKTOM.
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