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AHOTALIS

Benicoyoxuni J[. O. ITlinBuieHHsS €(EKTUBHOCTI XIMIKO-T€XHOJOTTIYHOTO
MPOIECY KOMIUIEKCHOI BOJHEBOI TEPMOOAPOXIMIUHOI TEXHOJOTIl 1HTeHCU]iKaiil
BUJI00YTKY ByrJieBoJHIB. Ha mpaBax pykomnucy.

Hucepraiiist Ha 3100yTTS HAYKOBOI'O CTYIIEHS KaHAUAATa TEXHIYHUX HAyK 3a
cnenianbHicTioO 05.17.08 — mponecu Ta 00iagHaHHS XiMI4HOI TexHousorii (16 —
xiMiuHa Ta Oi10iHXeHepis). - [HcTuTyT npobiem mammHoOynyBanHs iM. A.M. Ilix-
ropuoro HAH Vkpainu, HamionanbHuil TeXHIYHUN YHIBEpCUTET «XapKIBCbKUU
MOJIITEXHIYHUHM 1THCTUTYT» MIHICTEpCTBa OCBITH 1 HAyKu YKpainu, Xapkis, 2020 p.

AHani3 cyyacHUX TEXHOJOTIH MIIBUILEHHS BUAOOYTKY BYTJIE€BOJAHIB BUSBUB,
0 HaWOUIbIl €(PEeKTUBHUMHU Ta MEPCHEKTUBHUMH € METOJU, SIKI KOMIUIEKCHO
BIUIMBAIOTh HA NPOJYKTHUBHUM TOPU3OHT, MOEAHYIOUM €(PEKTHBHI TEIJIOBUH,
XIMIYHUM Ta MEXaHIYHUM BIUIMBU HA MIPOJAYKTUBHHI TOPU3OHT.

Opni€ero 3 HaMOUIBII EPCIEKTUBHUX TEXHOJIOTIN 1HTErpOBaHoOI 1i HA TIACT
€ TEXHOJIOT1s1 KOMIUJIEKCHOTO BOJIHEBOTO TepMobapoxiMmiunoro BiiuBy (KBTBXB),
xiMiko-TexHonoriunnii mpouec (XTII) skoi IpyHTyeTbcsi Ha e(exTi BOAHEBOI
akThBalii mpoieciB audys3ii Ta ¢uibTpaiii (Gaigy B MOPUCTOMY CEPEIOBUIII
rIpChbKOi TOPOJAM MNPOJYKTUBHOTO TOPU3OHTY MiJ 4Yac TMPOTIKAHHA CKJIAIHOI
€K30TEepMIYHO1 peakiIlii B CBEPJIOBHHI.

Mertoro nucepTariitHoi poOOTH € MiABUINEHHS €(EKTUBHOCTI XIMIKO-
texnonoriynoro mnpouecy KBTBXB, 30kpema iioro BogHeBHX cTajiil, NUIIXOM
(13UYHOTO Ta MATEMAaTUYHOTO MOJICTIOBAHHS.

Jns mocniKeHHsT KIHETUKU TepMOOapOXIMIYHUX MpoIleciB Ta (i3UYHOTO
MOJICIOBaHHSI KOMIUJIEKCHOTO BIUIMBY, B TOMY YHCJIl BOJHEBOrO, Ha 3MIHY
(UIbTpallITHO-EMHICHUX XapaKTePUCTUK Ta MPOHUKHOCTI TIPChKOI MOPOIU
CTBOPEHO EKCHEPUMEHTAIbHUI KOMIUIEKC, SIKUH J03BOJIIE€ BIATBOPIOBATH
TEXHOJIOTIYHI ~ OCOOJIMBOCTI  3[IMCHEHHS  XIMIKO-TE€XHOJIOTIYHOTO  MIPOILIECY
texHosorii KBTBXB. Kommekc 3abe3nedye HOro mpOTIKaHHA B YMOBAX,

MaKCHMaJIbHO HaOJMKEHUX A0 pCajlbHUX IINTAaCTOBHUX, AA€ MO>KJIUBICTh HE TUIBKH



JOCHIIPKYBaTH KIHETUKY CKJIAJHOI TE€TEPOTreHHOi XIMIYHOI peakiii miJ dYac
nepebiry XTII, ane i BU3HAyaTH TepMOOAPUUHUM Ta XIMIYHUM BIUTMBU PIIKHUX Ta
ra3onofiOHUX  MPOAYKTIB  peakili TroplY0-OKUCIIOBAIBHUX  CKJIAMIB 1
rigpopearytounx pedoBuH ([COC-I'PP), B TomMy wuuciai BOJHIO, Ha 3MIHY
(bUIbTpaLiTHUX XapaKTEPUCTUK KEPHIB IPChKOT OPO/IH.

Po3po6ieHo MeTOAuKy TPOBEAEHHS EKCIEPUMEHTAIBHUX JOCHIIKEHb
kiHeTukn XTII, sika IpyHTY€eThCS Ha MOCIIJOBHOMY 3MIIIyBaHHI B PEAKTOP1 JABOX
TEXHOJOTIYHUX PIAUH, BUMIpIOBaHHI Ta (ikcaiii OCHOBHUX HapameTpiB
MPOTIKAHHS TEPMOOAPOXIMIYHOTO MPOIECY Ta BIATBOPIOE HOro MaKCUMaJbHO
OJIM3bKO J0 peaibHOr0, SIKMH B1I0YBA€ThCS B CBEP/JIOBHHI. AHANI3 OJIEpHKAHUX
EKCIEPUMEHTAbHUX TpaiuyHUX 3aJeKHOCTEH OCHOBHHMX MapaMeTpiB KIHETUKHU
XTII, yTBOpEHOTO TEXHOJOTIYHUMU piAMHAMU 3 0a30BUM XIMIYHHM CKJIaJ0M,
JI03BOJIMB 3pOOUTH BUCHOBKH PO Hee(EeKTUBHICTD oro BogHeBux ctamii XTII Ta
HEOOXIJHICTh TIPOBEICHHS TMOAAIBIINX JOCIDKEHb IS BUPIMICHHS ITI€]
npoOJIeMH.

3anmpornoHOBaHO METO/IM BIUIMBY Ha XapakTep MPOTIKaHHS OaratocTaaiitHoro
XTII Tepmo6apoXiMiYHOTO BIUIUBY, 30KpeMa HOTO BOAHEBUX cTajii. TpuBamicTh
HU3BKOTEMIIEPATypHOI CTalil JOCITHYTO 3a PaxyHOK BUKOPHUCTAHHS B CKJIaJIl
6a3oBoi cucremu ['OC-I'PP cymimi go 50 % macuBoBaHMX rpaHyJl Bij 3arajibHOl
KUJIBKOCTI HITpaTy aMOHI0. Bu3HaueHo OCHOBHI Tunu mBuakopearytouux ['PP Ha
OCHOBI JIy’)KHHX METaJIB AJTIOMIHIIO Ta HAaTpil0. 3Ba)KalOUW HA BHUCOKY XIMIYHY
akTUBHICTH IIuX ['PP, 3amponoHoBaHO Ta ompanbOBaHO METOJM iX MPAKTUYHOTO
3aCTOCYBaHHS 3 BHUKOPUCTAHHSIM 3aXHCHHX 000JIOHOK. EkcnepumeHTanbHO
JIOBEJICHO, 110 JOJaBaHHS 10 0a30BHX TEXHOJOTIYHUX PIAUH T1IpOpearyrounx
PEYOBMH Ha OCHOBI AJIFOMIHIIO Ta HATPIIO J03BOJISIE HA HU3bKOTEMIIEpaTypHId
CTajli Mpolecy TeHepyBaTH BOJEHb, SKUW BHUCTyMNae sIK akTuBaTop Audysii Ta
¢dbinbTpanii Quroiny B TipchKill MOpoAl, a BUKOPUCTAHHS SIK aKTUBAaTOpa MpOIEeCy
TOPIHHS CHHTE30BAHOIO 32 YJOCKOHAJIEHOI0 TEXHOJOTIEK MOJIIMEPHOIO HITPHILY
napamiany B KkiabkocTi 0,7-0,95 %, [03BoJisie TIABUIIUTH TEMIIEPATYpy Ta

TPUBAIICTh MpOTiKaHHS BHcokoTeMmiepatypHoi ctamii XTIl no piBHA, Ha sSKOMY
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MPU HAsIBHOCTI AaKTMBOBAHOTO BOJIHIO BiA0YyBalOTHCS TMPOIECH YACTKOBOTO
TIAPOKPEKIHTY Ba)XXKUX BYTJIEBOJHIB O€3MOCEpeIHbO B IJIACTi. BiIHOBIEHO
TEXHOJIOT1YHY JIIHIIO 3 CHUHTE3y NapaliaHy 3 aMiJly IIaBJIeBOi KUCIOTH, BU3HAYEHO
napaMeTpu MOro CUHTE3Y, 5Kl 3a0€3MeuyloTh MOKpAIIeHHS MOKa3HHUKIB XIMIYHOT
YUCTOTH Ta MHUTOMOI KIUIBKOCTI  KIHIEBOIO MPOIYKTY. Y JIOCKOHAJIEHO
TEXHOJIOTIYHUM perjIaMeHT CUHTE3Y.

Po3pobneno meroauky ominku edexktuBHOcTi XTII, siky 3acHOBaHO Ha
BH3HAUYCHHI BIUIMBY pi3HUX 3a Xapaktepom mportikanHs X TII texnomnorii KBTBXB
Ha BIJHOBJICHHS TMPOHUKHOCTI Ta (QUIBTPALIHHO-€EMHICHUX XapaKTEPUCTUK
3aK0JIbMATOBAHUX MPUPOJHUX KEPHIB, BUKOPUCTAHHS SKOI1 JTO3BOJISIE BU3HAYATH
HalOUTbII e(PEKTUBHUM 32 XapaKTEPOM MPOTIKAHHS XIMIKO-TEXHOJOTTYHUHN MPOIEeC
JUISl BUKOPUCTAHHS Ha CBEPJJIOBMHAX, Yy SIKMX 3 PI3HUX MOPUYMH 3MEHIIUJIACA
MPOAYKTUBHICTb.

Ha cTBOpeHOMYy €KCliepUMEHTAILHOMY KOMILIEKCI B YMOBaX, HaOJUKEHUX
JI0 TUIaCTOBUX, 3JiiiCHEHa 00poOKa MOMEepeIHbO 3aKOJbMATOBAHUX CTIHKOIO /0
pyilHyBaHHsI BOJOHA(TOBOI EMYJBLCIEID KEPHIB PIIKUMU Ta Ta30M0AI0HUMU
MPOAYKTaMU PEaKIlii, [0 YTBOPIOIOTHCS B PEAKTOP1 MiJ] Yac Pi3HUX 32 XapaKTepoM
npotikanHs XTII. ExcnepumentansHo BctaHoBieHo, o XTII KBTBXB 3
aKTHBALIIE€I0 MOJIMEPHUM HITpuioM mapamiany Ta ['PP Ha oCHOBI amtomiHIO Ta
HaTpIl0 € Haile()eKTUBHIMINM OCKIIbKM KOE(MIIIEHT BIJHOBICHHS MNPOHUKHOCTI
o0pobsieHoro kepHy 3a 3a3HaueHuM XTII cknaB 1,05, 1m0 CBIIYUTH HE JIUIIE MPO
B1IHOBJICHHSI TPOHUKHOCTI, aJjie ¥ Mpo 11 30UIbIIEHHS B MOPIBHSIHHI 3 IOYATKOBOIO.

Po3pobneni Merooqu Ta METOJMKM MOXYTh BHKOPUCTOBYBATUCS IS
TOKpAIeHHsT KepoBaHOCTi BogHeBUX cTamidi XTIl Ta BusHaueHHS €QEKTHBHOCTI
BripoBakeHHs TexHosorii KBTBEXB Ha cBepjuioBrHAX 3 pi3HUMH KOHCTPYKTUBHUMHU
Ta TEOJOrO-TEXHIYHUMHU XapaKTEPUCTUKAMHU, a TaKOX MPUYMHAMHU 3MEHILICHHS
MPOTYKTUBHOCTI.

3 METOI MOJAJbIIOTO MIJBUINEHHS €(PEKTUBHOCTI BIPOBAKECHHS
TEXHOJIOT1i 3aMpONOHOBAHO METOAUKY YJIOCKOHAJIEHHS SKOCTI KOMIT I0TepHOrO 3D

mozentoBanHss KBTBXB. Mojenb rpyHTyeThCS Ha PO3B’sI3aHHI CUCTEMH PIBHSIHb
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Hag’e-CTokca, siKy ONHUCYIOTh 3aKOHH 30€pEKEHHSI IMITYJIbCY, MAacH Ta €HEPrii, 110
Jla€ 3MOTY ONHUCYBaTH CKJAJHI 3ajayl (uIbTpailii, B TOMY YHUCIl MOJETIOBATH
nporiec KBTEXB Ha peanbHux 00’ekTax. 3aKOoH 30€peKEHHS IMITYJIbCY B 3a/lauax
(buTbTpalii 3aJeXXHO Bl XapakTepy (puibTpailii mpeacTaBiIeHO y BUIIISI 3aKOHIB
Hapci, @opxreiimepa ta [lapci 3 ypaxyBanHsaMm audy3ii (3akon ®ika). B yci
PIBHSIHHS CHUCTEMH, SKI ONHUCYIOTh 3aKOHU (QLIbTpallii, BXOASATh KOE(DIIIEHTH
MPOHUKHOCTI.

Ha Binminy Bix Ouibmiocti 3agad  (uibTpailii, B AKUX KOeQIIEHTH
MPOHUKHOCTI € KOHCTAHTaMHU, CTBOPEHO METOJIUKY YTOYHEHHS KOMI t0TepHO1 3D
MOJIEl MPOIECy BOJHEBOTO TEPMOOAPOXIMIYHOTO BIUIMBY HA MPOIAYKTHUBHI
TOPU30HTU CBEPAJIOBUH, B SKIH B MAaTeMAaTHYHIA MOJENl YpPaxOBYIOThCS
pe3yibTaTH  €KCIIEPUMEHTAIbHUX  JIOCHPKEHb  HECTAL[IOHAPHOTO  MpOLECy
BIHOBJICHHSI TPOHUKHOCTI TPCHKOI MOPOJAN BHACIOK KOMIUIEKCHOT'O BOJIHEBOTO
TepMOOapOXIMIYHOTO BIUIMBY. B MareMatnuHy wojenb (uUIbTpamii 3amicTh
PO3paxyHKOBHUX 3Hau€Hb a00 KOHCTAaHT MPOHUKHOCTI JOMAETHCS (PYHKIIISI 3MIHU
Koe(ilieHTa BIJHOBIECHHS IPOHUKHOCTI B/l BIAHOCHOT'O 00’ €My IPOIYKTIB peaKiii
XTTII.

ExcnepumenTtanbHa Bepudikailisi yJIOCKOHAJIEHOI KOMIT FOTEPHOI MOJE,
AKa 31ACHIOBAJIACS MUISXOM MPOBENCHHS TMOPIBHSIBHOIO aHaNi3y pe3ysbTaTiB
YUCEJIHLHOI0 MOJIEIIOBaHHSA Mpollecy (PiabTpalli MPOAYKTIB peakilii Ha BOAHEBUX
crafiix KBTBXB Ta pe3ynbraTiB eKClIepUMEHTATbHUX JOCHTIIKEHb, TPOBEIECHUX
Ha pealbHUX KEpHAX TIPChbKOI MOPOAM, MIATBEpAWIA CYTTEBE IiJIBUIICHHS
TOYHOCTI MOJIeJIFOBaHHsS. BUKopHUCTaHHS yAO0CKOHAJIEHOT i Bepu(dikoBaHOi Mojenl
JI03BOJISIE€ 3 BUCOKOIO TOYHICTIO OMUCYBATU MPOTIKaHHA PUIbTpaliiHO-Tudy31HHUX
Ta TeIIoMacooOMIHHMX TnporeciB peanbHux X TII mig yac 06poOKU MPOayKTUBHUX
IJIACTIB, J1a€ MOXJIUBICTh POOUTH MPOTHO3HI OIIHKHU I[0/I0 PE3YILTATIB OOPOOKH.

VY 10CKOHAJIEHY MaTeMATUYHY MOJENb MOKIJIAACHO B OCHOBY KOMIT IOTEPHOI 3D
MoJenl Ui moctafdiiHoro koM torepHoro monemoBaHHs KBTBEXB 3 ypaxyBaHHsAM

kinetkn XTII. Takwuii migxig HaOyB 0OCOOJMBOI aKTyaJIbHOCTI 3a YMOB, KOJHU
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3aBISKM PO3POOJIEHUM METOJIaM 3’SIBIJIACS MOXJIMBICTb KEPYBaHHS CTaisIMU,
0COOJIMBO BOJIHEBUMHU, 32 TPUBATICTIO Ta TEMIIEPATyPHUMU PIBHIMU.

Po3pobnieHO anropuT™M MATOTOBKM JO IMIUIEMEHTAIlli TEXHOJIOTIl 3
ypaxyBaHHSIM pe3yJbTaTiB  (PI3UYHOT0 W MaTeMaTUYHOTO MOJEIIOBAHHS.
Po3pobnenuii  anropuT™M  J03BOJIAE  BHU3HAYaTH  KUIBKICHI ~ Ta  SIKICHI
MOKA3HUKHU XIMIYHUX CKJIaJIIB pOOOUMX TEXHOJIOTIYHUX PIJIMH, SIKI BIUIMBAIOTH Ha
xapaktep mnpoTikaHHs XTIl KBTBXB, ocobmuBo #Horo BOJHEBHX CTajii, Ta
HEOOX1H1 Il CTBOPEHHS Ju3aiiHy OOpOOKH KOXHOI OKpEeMOi CBEpJJIOBUHU 3
ypaxyBaHHSIM 1ii 1HAMBIAyaJIbHUX KOHCTPYKTUBHUX Ta T€0JIOTO-TEXHIUHHUX
XapaKTEePUCTUK Ta MIPUYUH KOJIbMaTallii.

3a po3po0JICHUM aJITOPUTMOM CTBOPEHO JH3aliHM OOpOOOK, 3a SKHMH
BUKOHAHO JOCJIIIHO-IIPOMUCIIOBI BIPOBAXKEHHSI TEXHOJOTIi Ha CBEpJJIOBHHAX
Vkpainn, Ingii, I'py3ii ta Typeuunnu. Pe3ynbratu miATBEpAUIN BUCOKY
e(heKTUBHICTh yYIOCKOHaNIeHUX Ta BUukopuctanux XTIl sik y BepTUKaIbHUX, TaK 1y
TOPU30HTABHUX CBEPJIOBUHAX.

Knrwouoei cnoea: XiMiKo-TeXHOJOTIYHUN npoliec, (i3uyHe Ta MaTEMaTHYHE
MOJICIIIOBaHHSA, TEpMOOAPOXIMIYHUMA BIUIMB, BOJCHb, AaKTHBAIlls, MPOHUKHICTD,

ripopearyrdl pe4oBUHU.
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ABSTRACT

Veligotskyi Dmytro. Increasing the effectiveness of the chemical-
technological process used in the integrated hydrogen thermobaric-chemical
technology for stimulation hydrocarbon production. Manuscript.

The thesis for scientific Degree of the Candidate of Technical Sciences in
the specialty 05.17.08 — Processes & Equipment of Chemical Technology (16 —
Chemical and bioengineering). — National Technical University «Kharkiv
Polytechnic Institute», Ministry of Education and Science of Ukraine, Kharkiv,
2020.

Analysis of modern technologies for increasing the production of
hydrocarbons has shown that the most effective and promising techniques are
those that have an integral effect on the production horizon by combining effective
thermal, chemical and mechanical actions.

One of the most promising technologies with an integral effect on the
reservoir is that of complex hydrogen thermobaric-chemical effect (CHTBCE). Its
chemical-technological process (CTP) is based on the effect of hydrogen activation
of the processes of diffusion and fluid filtration in the rock porous medium of the
production horizon during the complex exothermal reaction in the well.

The objective of the dissertation is to improve the effectiveness of the
IHTBCA chemical-technological process, in particular, its hydrogen stages by
using physical and mathematical simulation.

An experimental complex was developed to study the kinetics of
thermobaric processes, and for physical simulation of the integral action, including
the hydrogen one, on the alteration of rock porosity-permeability properties. The
complex recreates the technological features of the chemical-technological process
of the CHTBCE technology. The complex ensures its flow in conditions most
closely approximating actual reservoir ones. It helps study not only the kinetics of

the complex heterogeneous chemical reaction during CTP flow, but also allows



2

determining the thermobaric and chemical effect of liquid and gaseous products of
the reactions of combustible-oxidation compositions and hydroreacting substances
(COC-HRYS), including hydrogen, on the change of the filtration properties of rock
core samples.

A technique was developed for experimental research into CTP kinetics. It is
based on mixing two process fluids in sequence in a reactor, and measuring and
registering the basic parameters of the thermobaric-chemical process to recreate it
most closely to the actual one in the well. Analysis of the experimental graphs of
the key kinetic parameters of the CTP created by the process fluids with the basic
chemical composition demonstrated the ineffectiveness of the CTP’s hydrogen
stages and the need to conduct follow-up research to solve this problem.

Techniques were suggested for influencing the character of the flow of the
multistage CTP thermobaric-chemical action, in particular, its hydrogen stages.
The continuance of the low-temperature stage was achieved by using a mixture of
up to 50 % of passivated granules of the total amount of ammonium nitrate in the
base COC-HRS system. The main types of fast-reacting HRS based on alkali
metals, aluminium and sodium were determined. With account of the high
chemical activity of these HRS, methods were suggested and developed for their
practical application with the use of protective sheaths. Experiments confirmed
that adding hydroreacting substances based on aluminium and sodium to basic
process fluids produces hydrogen at the low-temperature stage of the process. This
hydrogen acts as an activator of diffusion and filtration of the fluid in the rock.
Using 0,7-0,95 % of polymer nitrile paracyanogen synthesised by a refined
technology as an activator of the combustion process increases the temperature and
duration of the flow of the high-temperature CTP stage to a level at which, with the
presence of activated hydrogen, partial hydrocracking of heavy hydrocarbons
occurs directly in the reservoir. A process line was restored for synthesis of
paracyanogen from oxamide. Parameters of its synthesis were found that ensure
the improvement of the chemical purity and specific amount of the final product.

The synthesis process regulations were refined.



3

A CTP effectiveness assessment method was developed. It is based on
determining the impact of CHTBCE technologies with different CTP flow on the
recovery of porosity and permeability properties of colmataged natural rock core
samples. This method helps determine the most effective chemical-technological
process for usage in wells whose productivity has dropped due to different reasons.

In conditions close to reservoir ones, the experimental complex developed
was used to treat core samples, preliminarily colmataged with a decomposition-
resistant water-petroleum emulsion, with liquid and gaseous reaction products
formed in the reactor with different CTP flow profiles. Experiments established
that the CHTBCE CTP, with activation by the polymer nitrile paracyanogen and
HRS based on aluminium and sodium, i1s most effective because the return
permeability of the treated core for the specific CTP was 1,05. This is indicative
not only of permeability recovery, but also of its increase as compared to the initial
one.

The developed methods and techniques can be used for improving the
controllability of CTP hydrogen stages. They can also be used for determining the
effectiveness of introducing the CHTBCE technology at wells with different structural
and geological-engineering characteristics, and for identifying the causes of production
decrease.

To increase technology introduction effectiveness, a method was suggested
for refining the quality of computer 3D CHTBCE simulation. The model is based
on solving a system of Navier-Stokes equations that describe the laws of
conservation of momentum, mass and energy. This helps describe complex
filtration problems and enables simulating the CHTBCE process in actual objects.
The law of conservation of momentum in filtration problems, depending on the
character of filtration, is presented as the Darcy law, the Forchheimer law and the
Darcy law with account of diffusion (Fick’s law). All the equations of the system
that describe filtration laws include the permeability coefficient.

In contrast to the majority of filtration problems, in which permeability

coefficients are constants, a technique was developed for refining the 3D computer
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model of the process of hydrogen thermobaric-chemical action on the well
production horizons. The mathematical model accounts for the results of
experimental research into the unsteady process of recovery of rock permeability
due to the integral hydrogen thermobaric-chemical action. The computational
values or the permeability constants in the mathematical model of filtration are
replaced with the return permeability change function depending on the relative
volume of CTP reaction products.

The refined computer model was verified experimentally by comparative
analysis of the following: the results of numerical simulation of the reaction
products filtration process at the CHTBCE hydrogen stages; and the results of
experimental research conducted with actual rock cores. The verification
confirmed a significant increase in simulation accuracy. The refined and verified
model describes with high accuracy the flow of filtration-diffusion and heat-and-
mass transfer processes in the actual CTP during the treatment of production
formations, and helps estimating treatment results.

The refined mathematical model served as the basis of the computer 3D model for
stepwise CHTBCE computer simulation with account of CTP kinetics. Such an
approach became especially relevant under the condition when, owing to the
developed methods, it became possible to control the stages, especially the
hydrogen ones, for duration and temperatures.

A procedure was developed for preparing to implement the technology with
account of physical and mathematical simulation results. The developed procedure
enables determining the quantitative and qualitative indicators of the chemical
compositions of process fluids that affect the CHTBCE CTP flow, especially those
of its hydrogen stages, and the treatment designs required the treatment of each
well with account of its individual structural and geological-engineering
characteristics and colmatation causes.

The developed procedure was applied to creating the treatment design used

for pilot industrial implementation of the technology on wells in Ukraine, India,
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Georgia, and Turkey. The results have confirmed the high effectiveness of the
refined and used CTP in both vertical and horizontal wells.

Keywords: chemical-technological process, physical and mathematical
modeling, thermobaric chemical effect, hydrogen, activation, permeability,

hydroreacting substances.
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