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CJIOBO PEJJAKTOPA R
i

Jpy3bs, MbI TOTOBUJIU 3TOT HOMEDP
«BpeMeHU KONTIOOUHT2» B CJIOKHBIX, MOXKHO
Jla’Ke CKA3aTh, YPE3BbIYANHBIX YCIIOBUAX.
Ino6anbHasA MaHIEMUA KODOHABUPYCA,
OXBATUBIIAA BCE MATEPUKM, UCKJIIOYAs PA3BE
4TO AHTAPKTU/Y, MHOI'O€ U3MEHNUIIA B HAIIIEH
JKM3HU. CIIENTy COOOUIUTD BAM, YTO MBI JKMBBI
U TIOJTHBI XKETTAHUA HE IPEKPAIIATh HAIITY
JEATENIBHOCTD, IOTOMY UTO BCE HAITACTH
PaHO WJIH MO3JHO IIPOXOAAT, A JOCTUKEHUA
OCTAIOTCA. 5] yBEPEH, YTO YEJIOBEYECTBO
MO6ENHO IEPEBEPHET U 3TY TPATUYECKYIO
CTPAHULLY, KOTOPAsi BOUAET B MUPOBYIO
HUCTOPHUIO, MOJKET OBITh, IO/l HA3BAHHUEM BETHMKOro KapaHTHHA
10 AaHAJIOTUHU C BETMKON AeTIpecCuen.

Hamra TpaHCKOHTUHEHTAJIbHASA PEAAKIIMS BCETA UCTIOIb30BAId
BO3MOXXHOCTH COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOT U
A ceropHs OKa3aJI0Ch, UTO HAIlla paboTa HA YAAJIEHUHU APYT
OT JIpyTa CTaJIa BCEOOITUM TPEHOM. Bojiee TOro, 4eHbl
HAIIEH pEAAKIINY CTAJIU IPUHHUMATh AKTUBHOE YIACTHE B
CTABIINX MOJHBIMU BEOMHAPAX, COOMPAIONINX Y S3KPAHOB
I'aJ[PKETOB BEAYIINUX IKCIIEPTOB. B «BK> Ne 72 MbI 3HAKOMUM BaC
C MHEHUSIMH, O3By4YEHHBIMHU B IIPOLIECCE BEOMHAPA «AHAIN3
U IIPOTHO3UPOBAHNE COBPEMEHHBIX HE(PTETA30BbIX PBIHKOBY,
OPraHU30BAHHOIO MO ATUA0N HalTMOHAIBHOTO HE(PTETra30BOrO
dopyma. B neHTpe 06CcyRaeHns — 6a30BbIE CLIEHAPHUHA 1IEH HA
HE(MTDb U I'a3, IPAKTUYIECKUE ITOCJIEACTBHA JOTOBOPEHHOCTEN
He(PTETOOBIBAIOITNUX CTPAH, KOHKYPEHIIMS TPAJUITMOHHBIX
U BO30OOHOBJISIEMBIX HICTOYHHKOB SHEPTUH U MHOT'HE IPYTHE
BOIPOCHL JINUHO MEHS OOHAIEKIII IPOTHO3, CACTAHHBIH
OJJHHM U3 YIACTHUKOB OOCYK/JIEHHUS: «CKOPO MBI MOJKEM YBUJIETh
BOCCTAHOBJIEHHUE KOTUPOBOK /10 $30—35, 2, MOKET OBITH, JAKE
710 $40 32 6appenb». OH yKe CObIBACTCS, 4 3HAUYUT, PUCKHY
NPEAIIONIOXKHUTD, UTO, KOITId MUP OXKHUBET, CAMOJIETHI 34JICTAIOT U
4ABTOMOOMJIM 326€TAI0T, MBI YBUJIUM 1 O0JI€€ BBICOKHE ITU(PPHI!

HecMOTpst Ha BHEIITHUE OOCTOATENIBCTBA, MBI CTAPAEMCS JAETATh
BCE OT HAC 3aBUCAIIEE, YTOOBI TOPT(QEIIb KYypPHAIA (POPMHUPOBAIICS
B IIOJIHOM OO'bEME U PYOPHKAIIUS CTPOT'O BBIJICP)KUBAJIACD. B aTOM
HOMeEDE B pyObpHKe «T€XHOIOTUM» PACCKA3BIBAETCA 00 YHUKAJILHOM
CIIOCO6E YIIPABJIAEMOIO MHOI'OCTAJUMHOI'O KMCJIOTHOIO I'PIT B
OCJIOKHEHHBIX ['€0JIOTO-TEXHUYECKUX YCJIOBUAX, PA3PA0OOTAHHOM
CreruanaucTaMu komnanuu «IT'arpaC-PemCepsuc». He npomnycture!

Kak Bcerna, cogepxaresibHa pyopuka «[ IpakThkKa», rjie Ha 3TOT
Pa3 BEICTYHAIOT HAYAJIbHUK YY44CTKA KOJITIOOMHIOBBIX YCTAHOBOK
OO0 «HTL KPC» Oner Anjpees 1 m1aBHbIN nHxeHep OO0 JIKD
JMC-Hedprecepsuc» Mapar BannyiinH.

Becomor nnosryuniace 1 «HepTenpoMbeIC/1oBaAs XUMUS»,
Ccob6paBIIas LENBINA P MUHHOBALIUIL DTy PyOPUKY MBI HEU3MEHHO
HAIOJIHSIEM B COTpyAHUYECTBE C PI'Y HE(DTH 1 ra3a um.
M.M.TybKH1HA — BEIyLIErO By3a HEPTEra30BOM OTpaciau Poccun.

B aromroay PT'Y Hedptu 1 raza um. .M. TyGK1HA Ipa3gHyeT
90-neTHUN 10011ei. CIENLY, XOTS U C HEKOTOPBIM OIIO3/JaHHEM,
MO3APABUTD KOJUIET C TON 3HAMEHATEIbHOM JATOM U ITOXKEIATh
I'yOKHUHITAM JJAJIBHENIIETO ITPOLIBETAHUSA U YCIIEXOB!

WHTEPHET JEPKUT BCEX HAC HA CBA3H, CIIacuO0 eMy. Ho B
3TO TPEBOKHOE BPEMSA C HOBOM CHJIONM ITIOHUMAETCS, YTO, KAK
cKazan AHTyaH Jie CeHT-DK3IONEPH, «CJUHCTBEHHAS HACTOAIAS
POCKOIIIb — 3TO POCKOIIIb YEJIOBEYECKOTO OOIEHU . 5] HE
MEPECTAIO HAAEATHCS HA POCKOIIHYIO BCTPEYY C BAMU B MOCKBE
Ha 21-1 MeXXIyHAPOAHONU HAyYHO-TIPAKTUYECKON KOH(PEPEHITUN
«KonTrobuHrosele TexHonoruy, I'PI1, BHyTPUCKBAKUHHBIC
padoTek. [IpegBaprUTEIbHO OHA HA3HAYEHA HA HOSIOPb, TOUYHEE
OyZeT U3BECTHO B Htoie. CeguTe 32 UH(pOpMaITUe 1 6eperuTe
cebs!

Pon Knapx

™ EDITORIAL

Dear friends, we have been working on this
issue of the Coiled Tubing Times under trying, if not
extreme circumstances. The global coronavirus
pandemic sweeping all the continents, except
perhaps the Antarctic, has changed our life in many
respects. I hasten to let you know that we are well
and eager to keep going, because all troubles will
sooner or later pass with the achievements staying
behind. I am sure that the world will emerge the
winner upon turning this sorrowful page which, by
analogy with the Great Depression, may put itself
into the history books as the Great Quarantine.

Our transcontinental editorial board has always
been taking advantage of the state-of-the-art IT
solutions, but today our distance working has turned
out to be a universal trend. Moreover, the members of
our editorial board have come to be actively involved
in webinars which are in full swing today pulling
together top experts in front of their monitors. In
Coiled Tubing Times No. 72, we present the opinions
advanced at the webinar Analysis and Forecasting
of Modern Oil and Gas Markets organized under the
auspices of the National Oil and Gas Forum.

The discussion focused on the basic scenarios for
oil and gas prices, the practical implications of the
agreements made by oil-producing countries and the
competition between conventional and renewable
energy sources, to name but a few. I have found it
very encouraging to hear one of the participants
saying that "We may see soon the recovery of prices
up to $30-35 or even $40 per barrel". This forecast is
already becoming a reality and I daresay we are going
to see even higher figures when the world revives
with airplanes back in the air and vehicles back on
the roads!

Despite the external circumstances we do our best
for the portfolio of our journal to be of the same
scope and to contain exactly the same headings.

The Technologies column of this issue gives account
of the unique method of multistage acid fracturing
in complex geological and technical environment
developed by the experts of Tagras-RemService.
Don’t miss it!

The Practice column is as insightful as always
giving floor to O.V. Andreev, head of the section of
coiled tubing units in research and development
centre "KRS" LLC, and M. Valiullin, Chief Engineer
of PKF GIS-Nefteservis LLC.

Oilfield Chemistry column is also remarkable,
having embraced a wide range of innovations. The
Russian Gubkin State University of Oil and Gas, the
leading Russian oil and gas university, has as always
contributed to the contents of this column.

This year the Russian Gubkin State University
of Oil and Gas celebrates its 90th anniversary. I am
happy to congratulate, even if a bit behind time,
my colleagues on this memorable event and wish
those who represent the Gubkin University further
prosperity and success!

Internet keeps us all in touch, for which we are
grateful to it. However, these troubled times make
us see with new eyes how right Antoine de Saint-
Exupery was when saying "The greatest luxury in
the world is the luxury of buman communication".

I never give up hoping to enjoy the luxury of meeting
you in Moscow at the 21% International Scientific and
Practical Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference. So far, we are planning
to hold it in November, but the exact date is to be
confirmed in July. Stay tuned and stay safe!

Ron Clarke
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21-1 MexpayHapoaHas Hay4HO-NpaKTn4ieckasa KoHdepeHumsA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

The 21* International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

Mpu nopaepxke MyuHUcTepcTBa aHepreTnku PO %

The Event is supported by the Ministry of Energy
of the Russian Federation

KoH@epeHITH COCTONTCS
B HOAGpeE 2020 roga B MoCKBe.

OpranuszaTopbl: POCCUHCKOE OTAEIEHHE ACCOIIUAIINH
CHELMAJIUCTOB 10 KOITIOOMHIOBBIM TEXHOJIOTHAM U
BHYTPUCKBAXUHHBIM paboTaM (ICOTA-Poccus), HayaHO-
OPAKTUYECKUI XKYPHAJ «BpeMs KONTIOOUHra. BpeMs
I'PIT», HekoMMeEpUYECKOE IAPTHEPCTBO «LleHTp passuTus
KOJTIOOWMHTOBBIX TEXHOJIOTUM» (T. MOCKBA).

Odunmanbias noAAepKKa: MUHHUCTEPCTBO SHEPIETUKH
Poccurickor denepanu.

[Tnomanka nposenenst: T. MOCKBa, roctuHuna «HoBoTeb»
(TIpecHeHcKas Hab.,, 2, CT. M. «/IeJIOBOY LIEHTP», «BbICTABOYHAS).

CrpyKTypa MEPOIPUATHA: 3AIVIAHUPOBAHBI 1IIECTH
TEXHUYECCKUX CEKIIHI.

Hx reMaruka:
¢ KosTIOOMHTOBBIE TEXHOJIOTHH,

e AxryanpHble TeXHOOruu I'PIT (MI'PIT B rOpU30OHTAJIBHBIX
ckBaxkuHax, ['TIIT rwroc I'PIT, T'PIT ¢ a30TOM, UICIOJIB30BAHUE
KONTIOOUHTA Tpy NpoBeeHnH ['PIT, 601b11e06bEMHBIE
I'PIT, KT'PIT rmoc I'PIT u 1p);

* Kucnorabsle 06padoTKH (B T4 MaTpudHble BCKO);

e PaguasibHOE BCKPBITHE IIJIACTOB;

* COBpEMEHHBIE METOABI T€O(PUINIECKOTO UCCIIEJOBAHUA
CKBAKMH, B TY. TOPU3OHTAJIbHBIX; JOCTABKA
reo(pu3nIeCKUX NPUOOPOB C IIOMOIMIBIO KOJITIOOMHIA 1
BHYTPUCKBAKUHHBIX TPAKTOPOB;

*  BHYTPHUCKBaXMHHBIA MHCTPYMEHT JJIs1
BBICOKOTEXHOJIOTUYHBIX PA6OT;

¢ 3ape3ka 60KOBBIX CTBOJIOB;

e TUapOMOHHTOPHOE 6yPEHHE;

e HHCTpYyMEHTAJIbHBIN CEPBUC (JIOBUJIbHBIC OIIEPALINH,
(ppe3epOBAHNE, YCTAHOBKA OTCEKAIOIINX TAKEPOB U JIP.);

* HoBble METOMBI NOBBIMEHUA HE(PTEOTAYH ILTACTOB;

*  PEMOHTHO-MU3OJALIMOHHBIE PAOOTHI,

* TIpoOMBICIOBAA XUMUS 111 BLICOKOTEXHOJIOTUYHOT'O
HEPTETA30BOIO CEPBUCA (PEATEHTBI U MATEPHUAIIbI I I'PIT,
xomnozuumu 14 [THIT, coctasel 11 PUP u ap.)

TOpKECTBEHHBINA IIPUEM.

BricTaska. BygyT npeacraBiaeHbl HPOAYKIINA /WU
TEXHOJIOTMHU KOMITAHUH-YYACTHHUIL,

Paboumnie 13bIKH KOH(PEPEHLINU: PYCCKUI U AHIVIMUCKUI.
ByzneTt BeCTHUCh CHHXPOHHBIN IIEPEBO/.

MexyHapOaHAA HAYYHO-TIPAKTUYECKAA KOH(PEPEHIINA
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The conference will be held
on November, 2020 in Moscow.

Organizers: the Russian Chapter of the Intervention
& Coiled Tubing Association (ICOTA-Russia), Scientific
and Practical Coiled Tubing Times Journal and NP
Coiled Tubing Technologies Development Center
(Moscow)

Supported by the Ministry of Energy of the Russian
Federation

Venue: Novotel Moscow City Hotel (Presnenskaya
emb. 2, “Delovoy Tsentr” / “Vystavochnaya” metro
station).

Structure of the event: six technical sessions
are planned for November.

Topics of the sessions:

* Coiled tubing technologies;

» Latest hydraulic fracturing technologies (multistage
fracturing in horizontal wells, fracturing plus
hydraulic jet drilling, nitrogen fracturing, coiled
tubing fracturing, large-volume fracturing, acid
fracturing plus hydraulic fracturing, etc);

* Acid Treatments (including matrix acidizing);

* Radial Drilling;

» Up-to-date well logging techniques, including
horizontal wells logging; conveyance of logging
tools using coiled tubing and downhole tractors;

» High-tech well intervention equipment;

» Sidetracking;

» Jetdrilling;

» Well service (fishing and milling operations,
packer setting jobs, etc));

* New EOR technologies;

* Cement squeeze operations;

+ OQilfield chemistry for high-tech oilfield service
(hydraulic fracturing chemicals, EOR solutions,
cement squeeze mixes, etc.).

Welcome Reception.

Exhibition. Products and/or technologies of the
participating companies will be presented there.

Working languages are either Russian or English.
Simultaneous interpretation will be provided.

The International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
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21-1 MexpayHapoaHas Hay4HO-NpaKTn4ieckasa KoHdepeHumsA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

The 21* International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

Mpwu nopaepxke MyUHMUCcTepCTBa 3HepreTnku PO %

The Event is supported by the Ministry of Energy
of the Russian Federation

«KonTio6uHroBble TeXHONMOTrUY, I'PIT, BHYTPHUCKBA>KMHHBIE
PabOTh» MPOBOMTCS €KETOJHO. DTO CTAPEUIITHI B

Poccun npodeCcCUOHAIBHBIN (DOPYM IS CIIEITUATIHUCTOB
HE(PTETra30BOro CEPBHUCA, 3aKA3YNKOB BBICOKOTEXHOJIOIMYHBIX
He(PTECEPBUCHBIX YCIYT U MPOU3BOJUTENIEN COOTBETCTBYIOIIETO
060pPYIOBAHMUSL.

Jeneraramu KOH(PEPEHIIMY HEU3MEHHO SIBJISIIOTCS
MIPENCTABUTENN TAKUX U3BECTHBIX POCCUICKUX U
MEXKAYHAPOAHBIX KOMITAHUI, KaK <POCHE(PTH», ['a31IPOM»,
Ja31poM HedTh», JIYKOMII», d1lmom6epsxe», Weatherford,
Halliburton, «<TatHe(Th>, «BamuedTH>, OO0 HHTerpa —
CepBuCHD, «<EBC», «<BBT-BocTOK, Eriell Group, «<benopycHedTb»,
«[Taxep Cepsuc», Westor Overseas Holding, «Ppak/IxeT-Boira»,
«Ypan-Inzanv-ITHI D>, «BeTepan», «PUIMAI», I'pyrirra U/,
Serva Group, Welltec, PI'M, Jereh Group, BOpOBUYCKHIT KOMOUHAT
OTHEYIIOPOB U JIP.

[IporpamMmma TEXHUYECKUX CEKITUH TPAAUITMOHHO
(POKYCHPYETCA HA CAMBIX IIEPEIOBBIX TEXHOIOTUAX. BB MOXETE
YOEAUTBCA B TOM, O3HAKOMHUBIIIHNCH C UCTOPUEIN KOH(DEPEHIINN
10 a/ipecy www.cttimes.org/conf/

Ha 21-11 koH(epeHIUH Oy1yT IIPEAOCTABJIEHBI BCE YCJIOBUSA
JUIA IPOJYKTHUBHOTI'O KAK (POPMATIBHOTO, TAK M HE(POPMATILHOTO
KYJIYapHOT'O OOIIEHU CIIELTUAIUCTOB B IIPOLIECCE KOpe-
OpENKOB, (pypuIeTa U TOPKECTBEHHOTI'O IpUeMa. Bbl cMOXETE
OOCYANTD AKTYaJIBHBIE ITPOGIIEMBI C KOJUIETAMH U3 BEAYIITUX
KOMITAHUI, NIOOECENOBATD C AHIVIOA3BIYHBIMU YYACTHUKAMU
KOH(PEPEHIINH C HIOMOIIBIO KBATU(PUITUPOBAHHBIX
IEPEBOJYNKOB.

BBI HE TOJIBKO NOJIYYUTE UCYEPITBIBAIONTYIO TH(POPMAIIUIO O
CAMBIX CBEKMX TEXHUYECKUX U TEXHOJIOI'MYECKUX NTHHOBAIIUAX
MHPOBOI'O M1 POCCUHCKOTO HEPTETA30CEPBUCHOIO PHIHKA,

HO U BCTPETUTE HOBBIX APY3€H.

3apETUCTPUPOBATHCA B KAYECTBE YIACTHUKA KOH(PEPEHIITNNA
Bel MOXxeTE IO a/ipecy: www.cttimes.org/conf/confreg/

HMupopmarius 0 CIOHCOPCKUX BO3MOKHOCTAX BBICBUIAETCA
IO 3aMPOCY.

E-mail: cttimes@cttimes.org
Tein. +7 (495) 481-34-97 (n06. 102)
Mo6. +7 (968) 356-34-45

Ddakc: +7 (499) 788-91-19
www.cttimes.org

7KzeM Bac, JOpOorue KOJUIErU, B HAIIEM HE(POPMAIbHOM KJ1yoe!
Operomumem

Conference is held on an annual basis. It is the
Russian longest-standing professional forum for
oil and gas services specialists, purchasers of high-
tech oilfield services and manufacturers of oilfield
equipment.

The conference is attended by the representatives
of such well-known Russian and International
companies as Rosneft, Gazprom, Gazprom-neft,
LUKOIL, Schlumberger, Weatherford, Halliburton,
Tatneft, Bashneft, Integra-Services LLC, EWS,
BVT-Vostok, Eriell Group, Belorusneft, Packer-
Service, Westor Overseas Holding, Frac-Jet Volga,
Ural-Design- PNP, Veteran, NOV Fidmash, FID
Group, Serva Group, Welltec, RGM, Jereh Group,
Borovichskiy Refractory Materials Factory, etc.

Technical sessions program is traditionally
focused on the most advanced technologies. You
can get detailed information about the history of the
conference at www.cttimes.org/conf/

At the 21" conference you will have a possibility
to communicate with colleagues both in formal
and informal surroundings (during coffee breaks,
standing buffet or evening party). You will be able
to discuss timely topics and problems with the
specialists of the presented leading oil and gas
companies. Our interpreters are always ready to help
with linguistic barrier breaking.

You will not only gain comprehensive information
about the most up-to-date technical innovations of
the global and Russian oilfield service markets, but
also will be able to make new friends.

You can sign up to the conference by filling
the online application form at
www.cttimes.org/conf/confreg/

Information about Sponsorship Packages is
available upon request.

E-mail: cttimes@cttimes.org
Tel. +7 (495) 481-34-97 (ext. 102)
Mobile: +7 (968) 356-34-45
Fax:+7 (499) 788-91-19
www.cttimes.org/en/

We look forward to meeting you!
Organizing Commiltee
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[TIEPCITEKTHBDI

YXyalieHne cocTosHNS MMHepanbHO-
CbipbeBOM 0a3bl YCKOPUT pa3BUTUE
HedTeCcepBMCHOro PbiHKa

Deterioration of Mineral Raw Materials
Will Accelerate the Development

of the Qilfield Services Market

Bagum KPABEII, pyKOBOZHTEIh AHATHTHYIECKOH Ipynirsl RPI

Vadim KRAVETS, Head of Analytics Group at RPI

Mo cocToaHMIo Ha KoHeL, 2019 rofa B HepacnpeneneHHoM (POHAE Hep NPaKTUYeCKM He OCTasIoCb HOBbIX KPYMHbIX
MaTePUKOBbIX MECTOPOXEHWM, KOTOPbIE MO Obl NoAAep>KaTb HedbTefo0bIY B Poccunm nocne 2025 roga.
JIVLleH31M Ha OCBOEHME BCEX KPYMHbIX MECTOPOXAEHUI YXXe pO3aHbl Heapononb3osatenam. Cpegn HUX, no
oueHke RPI, 42% copepyxaT TpyaHousBnekaemble 3anacol (TPM3). BoNbLIMHCTBO BBEAEHHbIX B MPOMbILINEHHYIO
pa3paboTKy MECTOPOXAEHUI B TPAAULMOHHbIX PErMoHax fo0bi4M HeTH yKe HaXOAUTCS B CTaUM COKpaLLeHus
00beMOB [00bI4K, a VX orepaTopbl CTapatoTCs 3TOT Cnaf OCTaHOBUTL. TakmMm 00pa3oM, Ans OonbLIOro KonmyecTsa
Kak HOBbIX, TaK W CTapbIX MECTOPOXAEHUI eAUHCTBEHHBIM CNOCOOOM UX 3PdEKTUBHOM SKCNNyaTaLMmM CTaHOBSATCS
HOBble, MPOrpeccuBHbIe TexHoNornm bypeHuns, 3apeskm 6okobix cTBonos (36C), ruapopaspbia nnacta (MPr1),

a Tak>ke NpoYyre MeToLbl MOBbIWeHWA HeTeoTAAuYM NNACTOB N MHTEHCUbUKALMIN A0ObIYM. VIMEHHO OHM CTaHyT
JIOKOMOTMBOM Pa3BUTUS BCEIO POCCUNCKOTO HeTeCEePBNCHOTO PhIHKA.

At the end of 2019, among the unallocated mineral resources there are virtually no new major onshore fields that
could support oil production in Russia after 2025. Licenses for development of all major fields have already been
allocated to subsoil users. RPI estimated that 42% of these fields include hard-to-recover reserves. Most of the
commissioned fields in the conventional oil production regions are already at the decline stage. Operators are trying
to stop this decline. Thus, effective operation of a large number of both new and old fields can only be performed by
using new advanced technologies of drilling, sidetracking, hydraulic fracturing and other methods of enhanced oil
recovery and production enhancement. These technologies will be the main driver for the development of the entire

Russian oilfield services market.

[IpuBenEeHHBIN 3/IECH NPOTHO3
HE(TECEPBUCHOTO PhIHKA, BKJIIOYA s
€r'0 TJIABHbIE CEI'MEHTHI, CO3/IAH C
Y4E€TOM POTHO32 HEPTEAOOBIYU B
cTpane Ha nepuoj 1o 2030 roaa,

B KOTOPBIH 32JIOKEHBI TPU CIICHAPHSL:

MECCUMUCTHUYHBIN, 6A30BBIN U
ONTUMHUCTHUYHBIH,

B neccuMucTuYHOM CLIEHApUU
NPEAIIOIATAETCH, YTO CAHKIIUH,
HAJIOKEHHBIE HA HEPTETA30BYIO
OTpPAaCJIb, OYyT IPOJJIEHBI U JJAXKE
ykecTodeHBL. C HEPTECEPBUCHOTO
PBIHKA YXOAAT UHOCTPAHHBIE

KOMITAHHWH, BKJIIOYAA MCKAYHAPOIHDBIX

MEM/PKOPOB, 4 TAKXKE IIPEKPAIAIOT
paboTy KUTAMICKUE KOMIAHUH.
[IpOEKTHI IO UMIIOPTO3AMENIEHUIO
OOOpPYIOBAHUS YCIIEXA HE IIPUHOCHAT.
Ba3oBBIF ClIEHAPUNA IPEAIIONATAET
COXPAaHEHUE CAHKIINN HA TEKYIEM
ypOBHE. MTHOCTpaHHbBIE KOMITAHWUH
YKPEIJISIOT CBOU TTIO3UIIMU HA
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1ns Gonbloro KonnyecTsa
KaK HOBbIX, TaK M CTapbIX
MeCTOPOXAEHUN
€ANHCTBEHHbIM CNOCOOOM UX
3 PeKTUBHOM IKCNyaTaLum
CTaHOBSITCA HOBbIE,
NpPOrpeccMBHbIE TEXHONOMN
OypeHus, 3ape3kn BOKOBbIX
ctBonoB (36C), rmapopaspsbiBa
nnacta (FPI1).

Effective operation of a

large number of both new
and old fields can only be
performed by using new
advanced technologies of
drilling, sidetracking, hydraulic
fracturing.

The forecast of the oil
service market, including its
main segments, given below
is based on the forecast of oil
production in Russia until
2030, which includes three
scenarios: pessimistic, basic
and optimistic.

The pessimistic scenario
assumes that the sanctions
imposed on the oil and gas
industry will be extended
and even toughened. Foreign
companies, including
international majors, are
leaving the oilfield services
market, as well as Chinese
companies. Equipment
import substitution projects
are not successful.

The basic scenario
assumes that sanctions
are maintained at the



PBIHKE, PEAIN3AL U IPOEKTOB IO
UMIIOPTO3AMEIIEHUIO OOOPYAOBAHU A
YKJIAZABIBAETCS B 3aBJIECHHBIE CPOKH.

B ONTUMUCTHUYHOM CLIEHAPUH CAHKIIUU
OyAyT CMAT'YEHBI IPUMEPHO YEPE3 TPHU-
OATD JIET, IPOLIECC UMITOPTO3AMEIIECHUS
YCKOPUTCS, IPU 3TOM CYIIECTBEHHO
YBEJIMUUTCSA MUPOBOI CIIPOC HA HEPTh.

B ganpHerimem npu GOPMUPOBAHUN
MPOTHO34 HEPTELOOBIYN YIUTHIBAJICS
6a30BBIN IPOTHO3 JUHAMUKH
HedTe100b14n. B ero pamkax
MIPEATIONATAETCSA JOCTHXKEHNE
MaKCUMAJIbHOTO YPOBHSA HEPTEAOOBIUN
B Poccuu B 575 MJIH TOHH B 'O/l B
2025-2026 roiax ¢ MOCAEAYIOMUM
CHMIKEHHEM 3TOT'O TTIOKA3ATEIIA 1O
571 muH TOHH K 2030 rogy. bazosbi
CLIEHAPUIT PACCYUTBIBAJICS B Pa3pe3e
CJEAYIOMUX I'PYII MECTOPOXKAECHUN,

BBEJICHHBIX B IIDOMBIIIJIEHHYIO PA3PabOTKy

B Pa3HbIE IIEPHOJbI BDEMEHU:
* CTApbIX (BBEJEHHBIX 1O 2013 rona);
* HOBBIX (BBOAMMBIX B 2013-2030 rogax);

K 2030 rogy npumepHo 55%
Hed TV OyaeT [OObLIBaTLCA Ha
CTapblX, YXXe NCTOLEHHbIX,
MecTopoXaeHusx, 25% —

Ha HOBbIX MECTOPOXAEHUSIX
(He TPN3), 14% — Ha

HOBbIX MECTOPOXAEHUSIX

C TPyAHOU3BNEKAEMbIMMN
3anacamu, octanbHble 6% —
Ha wenbde.

By 2030, approximately 55%
of oil will be produced from
old depleted fields, 25% —
from green fields (not hard-
to-recover), 14% — from new
fields with hard-to-recover
reserves, the remaining 6% —
from offshore fields.

current level. Foreign
companies strengthen
their positions in the
market, implementation
of projects on import
substitution of equipment
is within the announced
deadlines.

The optimistic scenario
assumes that sanctions
will be eased in about
three-five years, the
import substitution
process will accelerate,
and the global demand
for oil will increase
significantly.

Further on, the basic
scenario of oil production
was considered. In terms
of the basic forecast,
itis expected that the
maximum level of oil
production in Russia will

PROSPECTS

* TPYJHOU3BJIEKAEMBIX 3a11aCOB (TPH3);
* mEeAb(POBBIX MECTOPOXKACHUM.

AHa13 ToKa3as, 4To K 2030 roxy IpuMEpPHO
55% nedTH 6y1eT JOOBIBATHCA HA CTAPBIX, yKE
UCTOIIEHHBIX, MECTOPOXICHUSAX, 25% — HAd HOBBIX
MecTopoxgeHnAx (He TPU3), 14% — Ha HOBBIX
MECTOPOXKAEHHUAX C TPYJHOU3IBIEKAEMBIMU
3amacamu, OCTaabHbIe 6% — Ha 1esnbde (2 3TO
(aKTHUUECKU B 6ONBITMHCTBE CBOEM Te ke TPU3).

OnucaHHaA BBIIIE CUTYALUA U IPEAOIIPENETUT
JAUHAMUKY PA3BUTHA HEPTECEPBUCHOI'O PBIHKA
0oJie€ YeM Ha AECATH JIET BIEPE/I.

[ne Mbl cenyac
IIpencTaBlIeHHBIN AaHAIU3 HEPTECEPBHUCHOTO

PBIHKA COOTBETCTBYET CIAEAYIOMIEH €TO CTPYKTYPE.

B 4MCJIO PBIHOYHBIX CETMEHTOB BXOZAT:

* 3KCILJIyaTALIUOHHOE OYPEHUE;

* pa3BEOYHOE OYPEHIUE;

* 32pe3Ka GOKOBBIX CTBOJIOB,;

* CONPOBOXJEHUE OYPEHUS, B TOM YUCJIE ONEPALIUU
MWD u LWD (TesieMeTpuu U KapoTaxa BO
BpeMs 6ypeHUs), CEpBUCHI B3]l (BUHTOBBIX
3a00MHBIX ABUTATENEN) U PYC (pOTOPHBIX
YIIPABIAEMBIX CUCTEM), A TAKXKE IPOYUE CEPBUCHI
COIIPOBOXKECHUS,

* CEPBUC OYPOBBIX PACTBOPOB;

* JJOJIOTHBIN CEPBUC;

* 31KAHYUBAHHE CKBAXKUH;

* [IEMEHTUPOBAHUE CKBAXKUH;

* KAIIUTAJIbHBIN PeMOHT CKBAXKHH (KPC);

* TEKYLINH (IIOA3E€MHBIIN) PEMOHT CKBAKUH;

* TUAPOPA3PHIB IIACTA;

* METOJBI MHTEHCU(PUKAUN HEPTENOOBIUM:
ONIEPAIIMH I1O BO3AECUCTBHIO HA IPU3A00HHYIO
30HY CKBXMH (TI3C) 1 onTuMMU3anuy peXUMOB
PabOoThI CKBAXKUH;

* reo(pusndeCcKue UCCaeqoBanus CkpaxxuH (I'MC);

reach 575 million tons per
year in 2025-2026 with a subsequent reduction to

571 million tons by 2030. The basic scenario was
calculated in terms of the following groups of fields
put into commercial development at different periods
of time:

» brown fields (introduced before 2013),

« green fields (to be introduced in 2013-2030);

« fields with hard-to-recover reserves;

* offshore fields.

The analysis showed that by 2030, approximately
55% of oil will be produced from old depleted fields,
25% — from green fields (not hard-to-recover), 14% —
from new fields with hard-to-recover reserves, the
remaining 6% — from offshore fields (similar to hard-
to-recover reserves in most cases).

The situation described above will predetermine the
dynamics of the oilfield services market development
for more than ten years ahead.

Where are we now
The structure of the presented analysis of the oilfield
services market is as follows. The market segments
include:
* production drilling;
* exploratory drilling;
* sidetracking;
* MWD and LWD operations (measurement and
logging while drilling), services with positive
displacement motors and rotary steerable systems,
as well as other support services;
drilling mud service;
drill bits service;
well completion;
» well cementing;
well workover;,
hydraulic fracturing;
enhanced oil recovery: bottomhole treatment, }
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* HACOCHBIE YCJIYTH. optimization of well operation modes;
IIpuBenenHasn HA pyUC. 1 CyMMapHas OLICHKA » well logging;
HE(PTECEPBUCHOI'O PBIHKA HE YUUTLIBAET: * pumping services.
¢ CEHMCMMHYECKUE UCCIEAOBAHMS (HA HUX The overall evaluation of the oilfield services market
IPUXOAUTCS IPUMEPHO 4—7% HEPTECEPBUCHOTO shown in Figure 1 does not take into account:
PBIHKAQ); * seismic surveys (these operations account for
* OT/EJIbHBIE, HE IIPUMEHAEMBIE JOCTATOYHO approximately 4—7% of the oil service market),
HIUPOKO BUJbI UHTEHCU(DPUKAIITUU * certain types of production enhancement that are
JIO6BIYU (COCTABIISAIOT MEHEE 5—7% OT not widely used (less than 5-7% of EOR methods
IIPOAHAJIM3UPOBAHHBIX B 3TOM Pa3Jeie analyzed in this section);
MeTonoB UT); » manufacturing of equipment for oilfield services.
* IPOU3BOJICTBO OOOPYAOBAHUA, UCIIOIB3yEMOT'O The coiled tubing segment is taken into account
PU OKA3AHUH HE(PTECEPBUCHBIX in the drilling, workover
YCIYT. and hydraulic fracturing
CerMeHT KONTIOOMHI'A YYTEH B CermeHT KONTIOOMHra y4qTEH segments, as this
cermeHTax 6ypenusi, KPC u I'PIT, B cermeHTax 6ypeH n4, technological method is used
TAK KAK 3TOT TEXHOJOI'MYCCKUM KPC v IPIN. Tak Kak 3ToT in drilling, well workover
METO/ UCTIONIb3YETCA NIPU OYPEHUH, ! o and hydraulic fracturing
KaITNTAILHOM PEMOHTE CKBAKUH TEXHONOIrN4eCcknn MeTOL, operations.
U IIPOBEJEHNUHN OIIEPAITHIT NCronb3yeTcs npu 6ypeH nu, According to RPI analysis,
TUJIPOPA3PbIBA I1JIACTA. KanuTanbHOM PeMOHTe in 2005-2018 the total

Kak moka3aau uCCJIeJOBAHUS volume of the oilfield
RPI, B 2005-2018 rogax CyMMapHBIA CKBa>XH " NpoBeJEHNN services market increased
00beM HE(PTECEPBHUCHOT'O PBIHKA onepauun nrm Apopa3pbiBa annually, except for the crisis

€KET'OJTHO YBEJIMUMBAJICS, 32
UCKJTIOYCHUEM KPUBUCHOT'O

year 2009, in which this

ILIZETE indicator decreased both in

2009 roga, B KOTOPOM 3TOT The coiled tu bmg seg ment rubles and dollars.
MOKAa3aTeJIb CHU3UJICS KaK B is taken into account in the In 2014-2018, the market
py6IeBOM, TAK U B JOJITIAPOBOM o . grew at an average annual
VICINCIICHHHL. drilling, workover and hydraulic JRrSe G TR i
B 2014-2018 rofax ppIHOK B py6sisax S e b ring seg ments, as this in dollars it fell from $25.0
POC CO CPEAHETOIOBBIM TEMIIOM . . bln rubles in 2014 to $22.7
B 10,6%, TOT71a KAK B 10JUTAPAX OH -_teCh':]QloglcaI method is used bln rubles in 2018 — at an
cHu3uics ¢ $25,0 mpa B 2014 roay in dﬂ"lng, well workover and average annual rate of 2.4%
710 822,7 mnpp B 2018 ropy — co hydraulic fracturing operations. JRGERY
CPEAHETOJOBBIM TEMIIOM B 2,4%
(puc. 1).
OCHOBHBIMH JJPaNBEPAMHU POCTA e 14n

billion rubles

00bEMA HEPTECEPBUCHOI'O PHIHKA B
2005-2018 roax ObLIM CAEAYIOIINE
CETMEHTBHL:

* JKCILIyaTAIJMOHHOE OypEHUE,
BKJIIOYA5 TOPU3OHTAJIILHOE
6ypeHuce;

* KAIIUTAJIbHBIA PEMOHT CKBAXXUH;

* 3ape3Ka 6OKOBBIX CTBOJIOB;

* ITUPOPA3PHIB IJIACTA,

* CONPOBOXKEHUE OYPEHU;

* reo(pU3NYECKUE UCCIENOBAHUA
CKBA4KHH. — 0 ) T — e o el L S
B 2005-2017 rogax poccurickue

HePTETra30Bbl€ KOMIIAHUHU ——Mipaposs, T, %

paccMaTpuBaiIy 6ypeHUe Kak

s Frcethncian Dinaling) e Wl Wb © Myl Frachuing
OCHOBHOM CIIOCO0 /151 YBETUUCHHU S D AL el Logaing © etk
— g Servicen — ] Conpdetion — iy el S v
06'bEMOB 1I06BIYU HEPTH, TA30BOTO S —— L B Servics
KOH/ICHCATA U I'a34 U [TO3TOMY = Explorstony Deling e Do) O Rosc oveny ==—=Tatal
—— e, e
CTAPAJINCh YBEITUYHUTH OO'HEMBI VicTodHuk: aHanus RPI
Source: RPI analysis
MIPOXOJIKU B AKCIUIYATAITUOHHOM
6ypennn. Ha 2010-2017 ropet Pucynox 1 - Junamura oosema Hegpmecepeucnozo poinka

[IPUIIE/ICA MHTEHCUBHBIN pocT 06beMOB 68 2005-2018 200ax, Mapo pyo.

IPOXOJIKK B TOPU3OHTAILHOM OypeHun  Figure 1 — Dynamics of the volume of the oilfield services
—¢ 1,79 Mt M B 2010 rogy market in 2005-2018, bln rubles
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10 11,23 mytH M B 2017 rony (Ha 527% 32 BECb IIEPUOL,
CO CPEAHETOAOBBIM TEMIIOM B 30%). OTOT pOCT
BBI3BAJI TEXHOJIOTUYECKU U CKAYOK B CETMEHTAX
MWD, 6ypOBBIX PACTBOPOB U JJOJJOTHOI'O CEPBUCA.

B 2018 rogy npogo/pKuIach TEHACHIIUA
3aMENIEHU HAKJIOHHO-HAPABJIEHHOTO OYPEHUS
ooiee a(PHEKTUBHBIM
TOPHU30HTAJIBHBIM Oy PEHHEM.
B aTOM rogy BBOA BCEX
IKCILIYATALIUOHHBIX CKBAXKUH

(1 TOpU30OHTANBHBIX, 1 HakIoHHO- A SS :1 =TS (S ) .D.e6V|T
aHaNnorm4Hom HakJ1IoOHHO-
HanpaBeHHOW CKBAaXXMHbI

HAIPABJIEHHBIX) CHU3UJICA

Ha 4%, TOT/1a KAaK KOTHYECTBO
BBEJICHHBIX TOPU30HTATIBHBIX
CKBAKHH YBEJIMYUJIOCh Ha 21%.
KoMmnaHuu cTaau OoT/1aBaTh
NPEANIOYTEHUE TOPUZOHTAIIBHOMY
OyPEHUIO, TAK KAK 1IcOUT HOBOM
TOPU3OHTAJIbHON CKBAXKHWHBI
MPEBBIMIAET AEOUT AHATTOTUYHONU
HAKJIOHHO-HAIIPABJIECHHOM
CKBa)XMHBI B 3—8 paas. BTo 12710
BO3MOXHOCTb IIPUPACTUTD
06'beM TOOBIYH CTPAHBI HA 1,6%.

B 2010-2018 rogax nponu3onuio
KOJIMYECTBEHHOE YBEJIMYECHUE
onepanyi 3ape3ku 6OKOBBIX, B
TOM YHCJIE TOPU3OHTAJIbHBIX,
CTBOJIOB Ha 86,9%. B cBA3MU
Co cTapeHueM (POHJ OB
IKCILIYATAITUOHHBIX CKBAKUH
B TPAJUIIMOHHBIX PETHOHAX
He(PTENOOBIYH, TAKUX KAK
3anagHasa Cuobups (Ipexae
Bcero XMAO) u Bonra-Ypai, u
UCTOILIEHUEM MECTOPOXKAECHUN
onepanyy 365C cTanu 3PpHEKTUBHBIM CIIOCOO0OM
HAPAMMUBAHUA 1€O6HUTOB JEUCTBYIOMNX CKBAKHH.
DTOT IPOLECC CTUMYIHNPOBAJICA SKOHOMHUKOU —
CTOMMOCTS onepanui no 36C cocrasnseT He 60s1€ee
30—-40% OT CTOUMOCTH CTPOUTEIBCTBA HOBBIX
CKBa)KHUH. OHOBPEMEHHO B CTPYKTYPE ONEPALUNA
110 35C yBEJIMYNBAJIACH 1051 CTPOUTEIBCTBA
OOKOBBIX TOPU3OHTAIBHBIX CTBOJIOB, JOCTUTTIIAS
K 2018 rony 57%.

CermenT I'PIT yBEIMYMBAJICA KAK 34 CHET POCTA
KOJIMYECTBA ONEPALUI HA ITepexoaaeM PoHeE,
TAK U 34 CYET BCE OOJIEE YACTOI'O IPUMEHEHU A 3TUX
onepanuii Ipy BBOJE HOBBIX CKBAKUH. Haunnas
¢ 2011 roga gpaisepom pocra cermenTa I'PIT
CTaJIN JOPOTOCTOAIIUE B CUJTY TEXHOJIOTMYECKON
CJIOKHOCTH OIEPALIMM MHOI'OCTAJUHUHOI'O
ruJpopaspsiBa macra (MI'PIT). B Hacrosiee
BPEMSI CPEHEE KOINYECTBO cTaanuil MI'PII npu
crpourenbCcTse I'C IpeBbIaeT MeCTb €AUHULL

MIPIT ipyMeHSETCS U IIPU OTIEPALIUAX
crpourenbcTsa BI'C. B 3TOM Ciy4yae KOJIM4eCTBO
CTaJUH cocTaBasieT 3-4 enuHUIbL. B Poccuu
UMEIOTCS IIPELE/ICHTHI IPOBEICHUS BTOPUYHBIX
MI'PIT. OHM HOCAT 9KCIIEPUMEHTAIbHBIN XapaKTeP,
4 UX KOJIMYECTBO, COITIACHO OLIEHKAM OTPACJIEBbIX
3KCIIEPTOB, He nIpeBbimaeT 200 onepanui o Bcen

B 3-8 pas.

[ebut HoBOM
rOPU30HTaNIbHOW CKBAXXMHBbI

The flow rate of a new
horizontal well is 3-8 times
higher than that of a similar
directional well.

B HacTofAWee Bpems cpegHee
Konn4yectBo ctagmn MIPI npwu
cTpoutenbcTee 'C npeBbIwaeT
LUeCTb eAnHNL,

At present, the average
number of fracturing stages
in horizontal wells exceeds
six stages.

The main drivers for the growth of the oilfield
services market volume in 2005-2018 were the
following segments:

* production drilling, including horizontal drilling;
« well workover;

* sidetracking;

* hydraulic fracturing;

* MWD and LWD;

» well logging.

In 2005-2017 Russian oil and
gas companies considered drilling
as the main method of increasing
production volume and therefore
tried to increase penetration
rates in production drilling. In
2010-2017 there was an intensive
growth of penetration rates in
horizontal drilling — from 1.79
million m in 2010 to 11.23 million
m in 2017 (by 527% for the whole
period, with an average annual
rate of 30%). This growth caused
a technological leap in the MWD,
drilling mud and drill bit service
segments.

In 2018, there was a steady
trend of switching from
directional drilling to more
efficient horizontal drilling.

This year, commissioning of

all production wells (both
horizontal and directional)
decreased by 4%, while the
number of commissioned
horizontal wells increased by
21%. Companies started to give
preference to horizontal drilling, as the flow rate of
a new horizontal well is 3—8 times higher than that
of a similar directional well. This made it possible to
increase the country's production volume by 1.6%.

In 2010-2018 there was a quantitative increase in
the number of sidetracking operations, including
drilling horizontal sidetracks, by 86.9%. Due to
depletion of the fields and deterioration of existing
production wells in conventional oil production
regions, such as Western Siberia (primarily the
Khanty-Mansi Autonomous Area) and the Volga-Urals,
sidetracking operations have become an effective way
to increase production rates of existing wells. This
process was stimulated by the economy — the cost
of sidetracking operations does not exceed 30—40%
of the cost of new wells construction. At the same
time, the share of operations for drilling horizontal
sidetracks in the overall number of sidetracking
operations increased, reaching 57% by 2018.

The fracturing segment increased both due to the
growth in the number of operations in producing
wells and due to more frequent fracturing operations
in new wells. Starting from 2011, expensive (due
to technological complexity) multistage fracturing
operations have become the driver of the growth
of the fracturing segment. At present, the average }
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cTpase. B mociiegaue roasl pu
nposeaeHuu I'PIT Bce 60blee
pPacnpoCTpaHEHUE ONYYAIOT
JIOPOrOCTOSIIUE YIIPABISEMBIE
KOMITOHOBKH.

Belmeyka3zaHHbBIE (PAKTOPDI
B CBOCH COBOKYITHOCTH U
OIPENENAIOT UHTEHCUBHBIH
poct cermenTa I'PIT B fleHe)xHOM
BBIPA’KEHUHU.

CermenT KPC MHTEHCHUBHO
YBEJIMUUBAJICS B CBA3U C TEM,
4TO MHOXKECTBO CTAPBIX
CKBaKUH, B IIEPBYIO OYEPED
B TPAJUIIUOHHBIX PETUOHAX
HedpTeI0ObIYN — B 3aI1aTHON
Cubupu u Bonra-Ypaie,
TpebOBAJIO BCE HOJIEE YACTHIX U
JOPOrOCTOAMIUX PEMOHTOB.

B 2018 rogy OCHOBHO¥ BKJI4J,

B pocTt cermenTa KPC BHecC1a
«PocHEPTH», KOTOPAs yBEITUYNUIIA
KOJIMYECTBO CBOUX OlEPaL Ui
6osee yeM Ha 10 THIC. EUHUILL
(+32,7% x 2017 rony) npu
M3MEHEHUU OOIIETO KOJIMYECTBA
OIEPAI IO BCEM KOMITAHUAM Ha
8,5 ThIC. €.

KpoMe nepedyncieHHbIX CETMEHTOB,
onepexaromui poct B 2010-2018 rogax
JE€MOHCTPUPOBAJIN CETMEHTBI CEPBUCA OYPOBBIX
PacTBOPOB, JOJIOTHOTO CEPBUCA M 3AKAHYNBAHUSA
CKBAXXUH (BCE MpUMEPHO HA 150—-160%). D10
O6CTOATENIBCTBO OOYCJIOBIEHO UX TEXHOJIOTUYECKON
CBSI3BIO C PACIIPOCTPAHEHHUEM F'OPU30HTAIBHOTO

OypeHus.

B 2018 rogy B 4MCJIO ISITU HAUOONBIINX
B JICHEXHOM BBIPAKECHUN CEI'MCHTOB

HE(TECEPBUCHOTO PHIHKA BXOUJIH:

* JKCILIyaTALMOHHOE 6ypenue (24,2% o1 0b11ero
06'’beMa PBIHKA, 343 MJIpA pyO. B A6COIIOTHOM

BBIPAXKEHHNN);
* KaIlUTAJIbHBIA PEMOHT CKBAKWH
(11,4%, 161 mapna py6.);
* I'PIT (9,4%, 133 mupp py6.);
* CONPOBOXKEHUE OyPEHUA
(9,1%, 129 mupz py6.);
* reo(pU3NYECKUE UCCIENOBAHUA
(8,4%, 119 mnpp py6.).
B 2018 rogy B CyMM€ Ha CETMEHTBI
KCILIYaTAIMOHHOTO 6ypenHus, KPC)
COnpoBOXACHUSA 6ypeHus, I'PIT u

I‘CO(TI)I/IBI/I‘-ICCKI/IX WCCIEAOBAHUN CKBAKUH

MIPUXOAUIOCH 62% OT BCET'O OO'bEMA
He(TECEPBUCHOTO PhIHKA Poccum.

K xoHuy 2018 roga He(pTECEPBUCHBIN PBIHOK
MIPOAOJIKA OCTABATHCSI PHIHKOM 34Ka34HK4,
Ha KOTOPOM OH MOXET OKA3bIBATh JJABJICHUE
Ha NOJPsAAHbIE KOMIAHUH. B 4aCTHOCTH, 3TO
CTaJIO CJIEICTBUEM YBEJIMUECHUS 3AKPBITOT'O
pPBIHKA HEPTECEPBUCHBIX paboT. Hanpumep,

B 2018 rofy KpynHbIH HEPTECEPBUCHBIN
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B KpaTKocpoyHoM
nepcrnekTMBe MOXHO
OXWMAATb yXxoaa C
HeTecepBUCHOIO

pblHKa Hanbornee cnaodbix
KOMMaHWM, 0COOEHHO TeX,
KOTOpPbI€ He CrIOCOOHbI
oKa3blBaTb Bce bonee
BOCTpeboBaHHble

BbICOKOTEXHOJIOT'N4YHbIE

ycnyru.

In the short term, the
weakest companies are
expected to leave the
oilfield services market,
especially those that are
unable to provide the
increasingly demanded
high-tech services.

number of fracturing stages in
horizontal wells exceeds six stages.

Multistage fracturing is also used in
sidetracking operations. In this case
the average number is 3—4 stages.
Repeated multistage fracturing is
also one of the operations in Russian
oilfield market. According to industry
experts, these operations are pilot
projects with an estimated number
of 200 operations across the country.
In recent years, expensive shifting
bottomhole assemblies have become
increasingly common in hydraulic
fracturing operations.

The above factors together
determine the intensive growth of
the hydraulic fracturing segment in
monetary terms.

The workover segment was growing
intensively since many old wells,
primarily in the conventional oil
production regions (Western Siberia
and the Volga-Urals), required more
and more frequent and expensive
remedial operations. In 2018, the
main contribution to the growth of

the workover segment was made by Rosneft, which
increased the number of these operations by more

than 10 thousand (+32.7% by 2017) with a change in
the total number of operations by 8.5 thousand.

In addition to the above-mentioned segments, in
2010-2018 intensive growth was demonstrated by
the segments of drilling mud service, drill bit service
and well completion (all by about 150-160%). This

is due to the technological connection of the above-

mentioned segments with the widespread technology

of horizontal drilling.
In 2018, the five largest segments of the oilfield

services market in monetary terms included:
* production drilling (24.2% of the total market

volume, 343 billion rubles in absolute terms);
« well workover (11.4%, 161 billion rubles);
* hydraulic fracturing (9.4%, 133 billion rubles)
* MWD and LWD (9.1%, 129 billion rubles);

B 2019-2030 rogax

CYMMapHbIN 00beM
HedTecepBMCHOro pbiHKa
Poccumn yBennuuntcs no
cpaBHeHuto ¢ 2018 rogom

Ha 193%.

compared to 2018.

In 2019-2030 the total
volume of the Russian
oilfield services market

will increase by 193% as

» well logging (8.4%;

119 billion rubles).

In 2018, all these
segments together
accounted for 62% of
the total Russian oilfield
services market.

By the end of 2018,
the oilfield services
market continued to be a
customer market where
the customer can put
pressure on contractors.
This was a consequence of
the growth of the closed
oilfield services market.
For example, in 2018, a



XOJJUHT «T'apruH» BOIIE B COCTAB
«PocHE(PTU» 1 €O AKTUBBI OBLIIU
npucoeauHeHH! K «PH-BypeHuio».

B KpaTKOCpOYHOU NEPCIIEKTUBE
MOXKHO OKHM/IATh yXOAa C
HEPTECEPBUCHOTO PBIHKA HAUOOIEE
C1a6BIX KOMIIAHUM, OCOOEHHO TEX,
KOTOPBIE HE CIIOCOOHBI OKA3bIBATh
BCE 60s1e€ BOCTPEOOBAHHBIC
BBICOKOTEXHOJIOTUYHBIC YCIYTH.

billion rubles

Kyna 6yaem gBuratbcs

JJIst TOrO 9TO6BI CIIPOTHO3UPOBATH

Oyny1ee He(PTECEPBUCHOTO PBIHKA, — e T R e I e
e PagEESOCT BypUE T o MR R R SRR —— 1
B UCC/IeJOBAHUY RPI yuuThIBAICA R
pan q)Q.KTOpOB: [ —— e el WoaB My [scing
* IIPOTHO3 JOOBIYH YIVIEBOJOPOAOB T AL R B
— P ol el ey s il R S srvie
Ha 2019-2030 roppr, v ey i bt e B i S
. e b 8 iy Bl e il il 1 P ey ——Tiaal
IPOrHO3 MHPIAIMH incimes VICTouHVIK: aHanwm3 RPI
Ha 2019-2030 roppr, Source: RPI analysis
¢ IPOI'HO3bI KOJIMYECTBA Pucynok 2 - Junamuxa o6sema HegmecepPeucnozo poinka
He(dTeCEpBUCHBIX ONIEPAIIHI C 62019-2030 200ax, mapo pyd
Pa36HBKO¥ 110 CCTMEHTAM PHIHKA Figure 2 — Dynamics of oilfield services market volume in
(BBOJ CKBAKMH, oneparyu I'PTL, 2019-2030, billion rubles
r'MCur. n);

* OCOGEHHOCTH HUCTIOJIb30BAHU S
HUMEIOLIETOCA OOOPYJOBAHUSA B PETPOCIEKTUBE U B
nepcnextTuse 10 2030 roga;

* TEXHOJIOTUYECKHUE TPEH/IBI U TPOTHO3bI
UCIIOJIb30BAHMA TOU MJIM MTHOM TEXHOJIOI'UY Ha
nepuop 1o 2030 roaa;

* CAaHKIIMOHHBIE O DAHUYEHNS,

* JTUHAMHKA IIPOLECCOB UMIIOPTO3AMENEHUSA
060pPYIOBAHMUSL.

Mpz1 nnonaraem, 4To B 2019-2030 rogax cymMapHbIA
00beM HE(PTECEPBUCHOT'O PbIHKA Poccrun
YBEJIMYUTCA IO CpaBHEHUIO ¢ 2018 rogom Ha
193%, ¢ 1,42 TpaH py6. (34ECH U JAJIEE JEHEKHDBIE
BEJIMYMHBI IPUBOJAATCSA B HOMUHAJIBHBIX PYOJIAX,
YYHUTBIBAIOIINX IIPOTHO3HYIO MHAPIALUIO. — [TpuM.
aBt) B 2018 roxy 1o 4,16 Tpiu py6. B 2030 roxy
(puc. 2).

I[IpryuHAMH POCTA OYAYT:

* YBEJIMYEHHE YUCJIA HEPTECEPBUCHBIX ONEPAIINT;

* POCT CTOUMOCTH OIIEPALIUU BCIENCTBUE UX
YCJIOXXKHEHUA (Hanpumep, B cermenTe I'PIT
BCJIEJCTBUE BO3PACTAHUSA YHUCIIA ONIEPALTUA
MI'PIT 1 yBENIMYEHNUA UX CTAANUI UJIN CJIO)KHOCTU
onepanuuii KPC);

* UH(PIALHMOHHBIE ITPOLIECCHL
Han6onbmnMH IO CBOUM YZAEIbHBIM JOIAM

CerMeHTaMu He(precepBUCHOro peiHKA 2030 rozga

OCTAHYTCSH:

* IKCILIyaTALMOHHOE 6ypenue (23,9% B IEHE)KHOM
BBIPAXKEHHNN);

e corpoBoeHue 6ypenus (14,5%);

» I'PIT (13,9%);

* KPC (10,5%);

* HACOCHBIC YCIYTH (7,0%).

ITo cpaBuenuio ¢ 2018 rogoM COCTAB NATEPKHU
KPYITHEHIIINX CEF'MEHTOB U3MEHUTCS: U3 HEE
BhIITazieT cermeHT 'MC 1 BOMAET CErMEHT HACOCHBIX

large oilfield services holding “Targin” became a part of

Rosneft and its assets were merged with RN-Burenie.
In the short term, the weakest companies are
expected to leave the oilfield services market,
especially those that are unable to provide the
increasingly demanded high-tech services.

Where we're going to go
In order to forecast the future of the oilfield services

market, the RPI analysis considered a number of

factors:

* hydrocarbon production forecast for 2019-2030;

« inflation forecast for 2019-2030;

» forecasts of the number of oilfield services
operations by market segment (well commissioning,
hydraulic fracturing operations, logging, etc.);

* specific aspects of the application of existing

equipment in retrospect and in the future until 2030;

* technological trends and forecasts of the application

of specific technology until 2030;

e sanctions restrictions;
¢ dynamics of equipment import substitution.
We believe that in 2019-2030 the total volume of
the Russian oilfield services market will increase by
193% as compared to 2018, from 1.42 trillion rubles.
(hereafter, monetary values are given in nominal
rubles, considering inflation forecast — note€) up to
4.16 trillion rubles in 2030 (Fig. 2).
Reasons for this growth will be:

* increase in the number of oilfield service operations;

* increase in the cost of operations due to its
complexity (e.g., in the segment of hydraulic
fracturing — due to increase in the number of
operations and fracturing stages or increase in
complexity of workover operations);

« inflation.

The largest segments of the oilfield services market }
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Wnng pyEne
billion rubles
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Source: RPI analysis

Pucynok 3 — I'o0008601i 06'sem onepavuii KOAmioounza

8 oenedcrnom esvipadcernun 6 2007-2018 200ax, mapo pyo.
Figure 3 — Annual volume of coiled tubing operations in
monetary terms in 2007-2018, billion rubles

yCJIyT. 13 IepBOI IATEPKU CErMeHTOB 40 2030 roga
HAaMOOJIBIINI IPHUPOCT OKUAAETCA B CETMEHTAX

conpoBoOXxeHus 6ypenus u I'PIT.

in 2030 will remain:

* production drilling (23.9% in
monetary terms);

* MWD and LWD (14.5%);

¢ hydraulic fracturing (13.9%);

« workover (10.5%);

* pumping services (7.0%).

As compared to 2018, the top
five segments will change — the
logging segment will drop out and
the pumping services segment will
be included. Among the top five
segments until 2030, the largest
growth is expected in the fracturing
and MWD/LWD segments.

The increase in the MWD/LWD
segment will be driven both by the
increase in the number of horizontal
wells and sidetracks commissioned
and by the increase in the complexity
and therefore the cost of operations.

The growth of the hydraulic
fracturing segment will be both as
aresult of the growth in the total
number of operations and as a result

of an increase in the number of hydraulic fracturing
operations with an increase in the number of

fracturing stages.

PocT conpoBoOXeHUsI OYPEHUSA OYAET
O6YCIIOBIICH KaK YBCIII/I‘{CHI/ICM YCJid BBOOVMMbBIX
TOPHU3OHTAJIbHBIX CKBAXWH U OOKOBBIX CTBOJIOB,

TAK U BO3PACTAHUEM CJIOXKHOCTH U, CJIEJOBATENBHO,
CTOUMOCTH OIEPAILTUN.

Poct I'PIT IpON30HMAET KAK B PEIYIBTATE POCTA
OOIIETO YMCIA ONIEPALUI, TAK M 34 CYET YBEJIUUCHUS
quciia onepanui MI'PIT, conpoBOXAAI0METOC
YBCJINYCHUCM UX CTalII/IfIHOCTI/I.

B mes1oM BO MHOTMX CETMEHTAX

In general, high-tech expensive services will become
increasingly common in many market segments. In
particular, the share of multistage fracturing operations
in the fracturing segment in monetary terms will grow
as these operations will be applied for commissioning
of horizontal wells and sidetracking. At the same time,
the number of fracturing stages will increase. In the
fracturing segment shifting bottomhole assemblies will
become more common and widespread.

PBIHKA BCE 6OJIBIIEE PACTIPOCTPAHCHHUC

IOJIYY4T BBICOKOTEXHOJIOTUYHBIE
JOPOTOCTOANINE CEPBUCHL B
4aCTHOCTH, B cermeHTe ['PIT BCe
OOJIBIIYIO JIOIIO B ICHEKHOM
BBIPAKECHUH OYAyT 3aHUMATh
MHOT'OCTA/JUMHBIE OIIEPAITN
TUIPOPA3PHIBA I1JIACTA, KOTOPHIE

PbIHOK KONTIOOUHra
obnagaeT 3HaYNTENbHbIM
NoTeHUMaNom pocTta B
nepwuopg ao 2030 roaa:

Ha 248% B JeHeXHOM
BblPaXXeHUMW.

Coiled tubing -
today and tomorrow

In 2007-2018 the cost of coiled
tubing operations in Russia
increased annually, and the coiled
tubing market grew in monetary
terms. The average annual growth

OylyT IPUMEHSITHCS IIPU BBOJIE

BCE 60JIE€ PACHPOCTPAHSIONUXCS
TOPU3OHTAJIBHBIX CKBAXKUH U

3ape3Ke OOKOBBIX TOPU30OHTAJIBHBIX
CTBOJIOB. [IpH 3TOM KOJINYECTBO
craauy ontepanniit MI'PIT yBenmuanTcsa.
B cermenTe I'PI1 eme 60mbIiee
pacopoCcTpaHeHUE ITOIydaT
YHOpaBiIsieMble KOMITOHOBKH.

KonTioOuHr — cerogHsa m 3aBTpa

B 2007-2018 roj1ax CTOUMOCTB paboT C
MIPUMEHEHHUEM I'HOKHUX HACOCHO-KOMIIPECCOPHBIX
Tpy6 (I'HKT) B Poccuu exXerogHo yBEeINYHUBAIACD,
POC 1 CaM PBIHOK KOJITIOOUHTA B IEHEKHOM
BBIPa’XKEHUU. CPEJHETOJJOBBIE TEMITBI POCTA 32
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Coiled tubing market
has a significant growth
potential in the period
up to 2030: by 248% in
monetary terms.

rate for this period was 22.6%.

In 2018 the volume of the coiled
tubing services market in monetary
terms amounted to 79.4 billion
rubles (Fig. 3), annual market
volume growth in money terms
reached 20.2% as compared to 2017.

In terms of market segmentation,
the largest growth in 2007-2018
was demonstrated by the hydraulic fracturing segment
(+46.0 billion rubles), which provided 649% growth of
the coiled tubing market over this period.

The most expensive and the largest segment of
coiled tubing operations in monetary terms for 2018
was hydraulic fracturing, including fracturing in new
wells, which amounted to 48.3 billion rubles (60.8%) in



JAHHBINI IepHoJ cocTaBuu 22,6%. B 2018 ropy
06bEM PBIHKA KOJITIOOMHIOBBIX YCJIYT B IEHEKHOM
BBIPA’KEHUU COCTABUII 79,4 Mp[ pyo. (puc. 3),
TOZJOBOI IPHUPOCT OO'bEMA PBIHKA B ICHEXKHOM
BBIPAKEHUU JOCTUT 20,2% 110 OTHOLIEHUIO

K 2017 roay.

Haub6obmuil poct B 2007-2018 rogax
NPOJEMOHCTPUPOBAJI CErMEHT onepanuii mpu I'PIT
u MI'PI1 (+46,0 mippa py6.), o6ecrieuusimii 64,9%
POCTA PBIHKA KOJITIOOMHI'A 34 3TOT HEPUO/,.

BBIPAKEHUU cerMeHT onepanuii ¢ 'HKT Ha 2018 rog —
onepanuu 'PT], Bkmouyasa MI'PIT Ha HOBBIX
CKBA)KMHAX, 00bEM KOTOPOI'O COCTABHUII

48,3 mapa py6. (60,8%) B 2018 roay. COBOKYITHBIH

C TOUKH 3PCHUA CCTMCHTAITNU PBIHKA

CaMbIf JOPOTI'OH 1 OO'BbEMHBIH B JIEHEKHOM

o6bem onepanuii ¢ THKT npu KPC 6611

paseH 27,9 mippa pyo. (35,2%). Ha nomnio

KOJITIOOMHTA TTpu 6ypenun 1 35C B Camble goporune

CyMMe IPUHLIIOCH 4,1%, nnu 3,2 Miap[, pyo.
KpynmHENIMMHU CETMEHTAMHU KOJITIOOMHT A

onepauumn —MIPI n TPl c

2018. The total volume of coiled tubing operations for
workover was 279 billion rubles (35,2%). Coiled tubing
operations for drilling and sidetracking accounted for
4.1% or 3.2 billion rubles. The largest segments of coiled
tubing for workover in monetary terms are:

» bottomhole treatment — 10.8 billion rubles (13.7% of
the total coiled tubing market);

* preparation and stimulation after hydraulic
fracturing — 9.1 billion rubles (11,4%);

* preparation and stimulation after sidetracking —

2.8 billion rubles (3,5%);

» commissioning and workover operations in injection
wells (stimulation of new wells) — 3.0 billion rubles
(3,7%).

It should be noted that the largest share of the
coiled tubing market in physical terms is attributed to

operations for workover —
71.2%, while in monetary
terms this share is only
35.2%.In contrast, in

the hydraulic fracturing

npu KPC B 1eHEKHOM BBIPAKEHUU ncnonb3osaHnem M KT, rne segment — the share
SIBJISIOTCHL: cTonmocTb cepBuca N'HKT B in 2018 was 26.8% in
e OI13 - 10,8 MJIIPJ py6 (13,7% oT O6Hl€l“0 OT'E"e” bHbIX cnyqaﬂx MOXKeT phy'Slcal terms, while

PBIHKA KOJITIOOWHTQ);

IOJITOTOBKA U 0OCcBOeHue 1mocJe ['PIT —
9,1 mutpz pyo. (11,4%); orepauuto.
HOATOTOBKA M 0OCBOoeHUe nocie 36C —

in monetary terms this

npeBbIWwaTb 20 MNH pyoO. 3a segment ranks first —

60.8%.
At present, the main

2,8 Mapa py6. (3,5%); The most expensive operations [REEENTINERI
BBOJI B 9KCILIYATAIIUIO U PEMOHT are fractu ring and mu |tistage tubing market are:

HATHCTATCIbHBIX CKBAKNH (OCBOCHI/IC

fracturing using coiled tubing,

¢ increase in the number

BHOBb IIPOOYPEHHBIX CKBAKUH) — . of fracturing and

3,0 mpr py6. (3,7%). where the cost of the coiled coiled tubing

[IpUMEYATEIBHO, YTO HAUGOIBIIYIO tubing service in some cases operations in new
JIOJIIO PBIHKA KONTIOOWHIA B (PU3UYECKOM may exceed 20 million rubles Wells; .
BBIPAKEHNUH COCTABJIAIOT OllEPALUU ) * increase in the number
npu KPC — 71,2%, 1pu 3TOM B icHe)KHOM [ SS16 operation. of well workover
BBIPA’KEHUH 3TA IO/ COCTABIACT } operations with coiled

FiLt
mnpp, py6nen

billion rubles

s M=t B3 palean NP

— Crppkre P bpee BN
—ricarg A WcTounmk: aHanus RPI

e [ aEeaE PR Source: RPI analysis

Pucynox4 - IIpozno3 o0sema Poinka KOaAmoounza
62019-2030 200ax, mapo pyo.

Figure 4 — Coiled tubing market volume forecast for
2019-2030, billion rubles

tubing, in particular — bottomhole

treatment, commissioning

of injection wells, preparation for

hydraulic fracturing, sidetracking and

well stimulation after fracturing and
sidetracking;

* increase in the number of sidetracking
operations, primarily for drilling
horizontal wellbores;

» commissioning of new wells, primarily
horizontal wells, increase in the
volume of horizontal drilling.

Coiled tubing market has a significant
growth potential in the period up to
2030: by 248% in monetary terms, the
average annual market growth rate in
monetary terms will amount to 11.0%
(Fig. 4).

The growth will be due to an increase
in the number of operations and an
increase in the cost of some operations
due to the higher complexity. The
cost of services will also be affected
by inflation. Taking into account the }
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BCEro 35,2%. O6paTHas KAapTUHA oA pyGnei

HabmopaeTcsa B cermenTe I'PIT u billion rubles

MTIPIT — B (pM3UYECKOM BBIPAXKEHUU

ux 1014 B 2018 rogy cocrasuiia

26,8%, TOr1a KaK B JIEHEKHOM

BBIPAJKEHUH STOT CETMEHT 3aHUMAET

[IePBOE MECTO O 06'beMy — 60,8%.

B Hacrosamee BpeMsa OCHOBHBIMH
JIPAarBEPAMHU PBIHKA KOJITIOOWHTA
ABJIAIOTCA:

* poct onepanuut MI'PIT u I'PIT Ha
HOBBIX CKBAKWHAX YU ITPUMCHCHUC
KOJITIOOUHTA HA HUX,;

* poct oneparuii KPC ¢ 00 2007
ucrionb3doBanuem 'HKT,

B YACTHOCTH, OO6pabOTKA

1pu3a60rHON 30HHbI (OI13), BBOJ

B 9KCIUTYATAITUIO HATHETATEIbHBIX

CKBaXKUH, Toarotoska K I'PIT, 36C

U OCBOEHUE CKBAXXUHBI ocye ['PIT

30,6%

Fogl] i FLG kg 013 014 15 2016 AT 2018

— WP =—t=fcery  —s—Toaoecd npepoct. %
e Wit g fractming =———Total  ——Annual incieass, * McTodnwmk: aHanms RPI

Source: RPI analysis

Pucynox 5 — Poinox onepauuii I'PII 6 oenedcrnom
svipancenuu 6 2006-2018 zooax, mapo pyo

1 3BC; Figure 5 — Hydraulic fracturing operations market

* yBenndeHue uyncaa 3bC, npexae
BCETO [IPU CTPOUTEIBCTBE
TOPU3OHTAJIBHBIX CTBOJIOB;

* BBO/I HOBBIX CKBAXKMH, IIPEXK/IC BCET'O
TOPU3OHTAJIBHBIX, U POCT F'OPHU30HTAIBHOI'O
OypeHus.

PBIHOK KOJITIOOMHTA 00JIA1A€T 3HAYUTETbHBIM
HOTEHIIMAJIOM POCTA B ItIepyof 10 2030 roxa: Ha 248%
B JICHEKHOM BBIPAKEHUH, CPEAHETOZJOBOM TEMII
POCTA PBIHKA B JIEHEKHOM BBIPA’KEHHUH COCTABUT
11,0% (puc. 4).

PocT 6yaeT 06yCIOBIEH YBETUYEHUEM KOJIMYECTBA
onepanu, Ce0ECTONMMOCTH OT/JE/IBHBIX OIICPAIUI B
CBS13U C TIOBBIINIEHUEM TEXHOJIOTUYECKOM CJIOKHOCTH.
Taxsxe Ha CTOUMOCTB yCIyT OYy/IET BIUATh YPOBEHD
UHQIIAIUN.

B cBsA3u ¢ nosiBnenem

POCCUICKOI'O IIPOU3BOACTBA

TUOKUX TPYO MBI OXKHU/AEM

CIEPKUBAHUS CTOUMOCTH

OoIepaIn iy, B IIEPBYIO OYEPEID

KPC ¢ T'HKT, 94TO 1TO3BOJIUT

caenatpb KonTioouHr npu KPC

00J1e€ KOHKYPEHTOCIIOCOOHBIM B

CPaBHEHUH C TPAAULIMOHHBIMU

onepanuamu KPC. Campie

joporue onepanuu — MI'PITu

I'PIT c ucrionb3zoBanuem T'HKT,

I7ie CTOUMOCTb cepBuca THKT

B OTJEJIBHBIX CJIY4asiX MOXET

npesblmars 20 MJIH py6. 32

onepanuio. bypenue u 36C ¢

ucnonb3osanueM 'HKT 6yayT
3aHUMATL CYMMApHO 11,29 pbIHKa

KOITIOOMHTA K 2030 rogy u3-3a

HEOOJIBIIOTO KOJTUYECTBA JJAHHBIX ONEpanuii u

BBICOKOI CTOMMOCTH.

MNepcnekTuBbl pbiHKa Pl

B 2006-2018 roiax pbIHOK OHOCTAJUHHOT'O
I'PI1 B IEHEXKHOM BBIPAKEHUU IEMOHCTPUPOBAT
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B 2019-2030 ropax
NPOrHO3NpYeTCs POCT 0ObeMa
pbiHka MIPI1 B geHe)XXHOM
Bblpa>keHUW CO CpeHeroaoBbIM
TemnoMm Ha 18,1%, 4yto k 2030 rogy
coctaBuT 469,9 mnpp, pyo.

In 2019-2030 the growth of the
multistage fracturing market
volume in monetary terms is
forecasted with an average annual
rate of 18.1%, which by 2030 will
amount to 469.9 billion rubles.

in monetary terms, 2006-2018, billion rubles

recent emergence of Russian manufacturing of coiled
tubing, we expect containment of the operations cost.
In particular, this is related to workover operations
with coiled tubing, which will make coiled tubing
more competitive as compared to conventional
workover operations. The most expensive operations
are fracturing and multistage fracturing using coiled
tubing, where the cost of the coiled tubing service

in some cases may exceed 20 million rubles per
operation. Coiled tubing drilling and sidetracking
operations in total will account for 11.2% of the coiled
tubing market by 2030 due to the small number of
these operations and high costs.

Fracture market
prospects

In 2006-2018 the one-
stage fracturing market
in monetary terms
demonstrated stable
growth with an average
annual rate of 15.2%.
The largest growth was
observed in 2014 — 29% as
compared to the previous
year, which is due to the
growth in the number of
operations and cost of
oilfield services. During
this period, the market
demonstrated an increase
in the cost of components
and consumables for one-stage fracturing operations.
In 2018, the one-stage fracturing market was
estimated at 69.4 billion rubles in monetary terms,
with annual growth of 11.9% by 2017. The growth
of the one-stage fracturing market in monetary
terms and a decline in physical terms was caused



CTAOWJIBHBII POCT CO
CPEAHETO/IOBBIM TEMIIOM Ha 15,2%.
Haun6oapmui npupocT HaGII0AaCs
B 2014 roay — 29% 1o OTHOLIECHUIO

K IIPEABIAYIIEMY TOAY, YTO CBSA3AHO
C POCTOM 4HCJId OIIEPALIVH U
CTOUMOCTHU HE(PTECEPBUCHBIX YCIIYT.
B 3TOT IEpUO/ HA PBIHKE OTMEYAJICS
POCT CTOMMOCTH KOMILIEKTYIOMUX
U PACXOIHBIX MATEPHAJIOB JIJIS
NPOBEIEHUSA OJHOCTATUITHOIO

I'PTI, B CBSI3U C YEM (DUKCUPOBAJIOCH
YBEJIMYEHHE CE6ECTOUMOCTH
Ooneparuu OFHOCTAAUIHOTO

I'PTI. B 2018 rony 0ObEM PBIHKA
oaHocTtaaurinoro I'PIT B jeHeKHOM
BBIPA’KEHUH OLICHUBAJICS B

69,4 Mmsipz py6., TOIOBOI IIPUPOCT

K 2017 romy cocrtasuia 11,9%.

PocT ppIHKA OHOCTATUITHOTI'O

I'PIT B f€HEKHOM BbIPAKEHUU Ha
(oHEe CHMXKEHUA B (PUNIECKOM

OOYCJIOBJIEH YBEIMYEHUEM CTOUMOCTH OJTHOM
ornepanuu ogHOCTaAUUHOrO I'PIT, HA KOTOPYIO B
TIEPBYIO OYEPEAD ITOBIUAJIO YBEINYEHNE CPETHEN
MAaCCHhI IIPONIAHTA (M CBA3YIOLIEH )KUAKOCTH) U

CEPBHCHO CTABKM HA OIIEPALIHIO.

B reuenue 2011-2018 rogoB 06bEM PBIHKA
MTPII B eHEKHOM BbIPAKEHNH YBEIUYUBAJICH
CO CPETHETOJIOBBIM TEMIIOM B 49,2% 1 k 2018
rozay cocrasui 63,7 miapa pyd. Poct o6bema
priaka MI'PII B JeHEKHOM BbIPAKEHNUH BbI3BAH
POCTOM YMCJIA ONIEPALINH, 4 TAKXKE YBEJIMUYEHUEM
CPEHEB3BEIIEHHOI'O KOJIMYECTBA CTA UL
B 2018 rogy cermenT MI'PII cocTaBui 47,9% OT BCETO
06'beMa pblHKA ['PIT B IEHEKHOM BBIPA)KECHUH.

K 2030 rogy o6'6e€M pblHKA OfHOCTaAuHHOrO I'PIT
JOCTUTHET YPOBHA B 107,4 Miipz py6. CpeHETOIOBOH
pOocCT prIHKAa OfHOCTAAUHUHOTIO 'PIT B IeHeXxHOM
BBIPpAXXEHUH B 1iepuoy; 2019-2030 rooB COCTABUT
3,7%. OCHOBHBIM JIPAUBEPOM POCTA OJHOCTAAUHHBIX
I'PI1 B I€HEXKHOM BBIPAKEHUU CTAHET YBEJINYECHHE

Cce6eCTONMOCTH OIIEPALI M.

B 2019-2030 rogax npOrHo3upyeTcs pocT
06'beMa pbIHKA MI'PIT B IEHEKHOM BBIPAKEHUU CO
CPEAHETOOBBIM TEMIIOM Ha 18,1%, uTo Kk 2030 rony

cocTasut 4699 Mapy pyob.

Boicokas nons onepanyit MI'PIT B fenexnom
BBIPA’KECHHUH OOYCJIOBJIEHA POCTOM TEXHOJIOTMYECKOHN
CJIOKHOCTH 3TUX OIEPALINH 34 CIET yBEITUYCHUS
CPEAHEB3BEUIEHHOI'O KOJIMYECTBA CTAAUM, 4 TAKXKE
IIPUMEHEHUSI KOMIIOHOBOK IIPEMHAIBHOT'O LIEHOBOT'O

CErMeHTAa.

PuigOK I'PIT B nepuop 2019-2030 rogoB 6yeT pacTH
Ha 13% Broa u gocTurHet k 2030 rogy 577,3 MIIpJ
py6. OCHOBHBIM JIpafiBEPOM POCTA CTAHET CETMEHT
MTPIT, koTOpHI yke B 2019 rogy npes3onaeT
OfHOCTAaguHbIe oniepanuu I'PITB COBOKYITHOM
o6beMe pbiHKa I'PIT B ICHEKHOM BBIPAXKEHUU, €TO
JI0J1s1 COCTABUT 52,0%, a K 2030 rogly OHa BO3pACTET

10 81,4%. ©

81T

MApA py6neit
billion rubles

g Fa b o] 2021 022 ool 24 2025 2026 anar frard e 2030
T}
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Source: RPI analysis

Pucynox 6 - IIpozno3 oosema poinka I'PIT
62019-2030 zo0ax, mapo pyo.

Figure 6 — Forecast of bydraulic fracturing market
volume in 2019-2030, billion rubles

by an increase in the cost of a one-stage fracturing
operation, which was primarily affected by an
increase in the average weight of proppant (and cross-
linker) and the service rate per operation.

During 2011-2018 the volume of the multistage
fracturing market in monetary terms increased at an
average annual rate of 49.2% and by 2018 amounted
to 63.7 billion rubles. The growth of the multistage
fracturing market volume in monetary terms was
caused by the growth of the number of operations, as
well as the increase in the weighted average number
of stages. In 2018, the multistage fracturing segment
accounted for 479% of the total market volume in
monetary terms.

By 2030, the one-stage fracturing market will
reach the level of 107.4 billion rubles. Average
annual growth of the one-stage fracturing market
in monetary terms between 2019 and 2030 will be
3.7%. The main driver of the growth of the one-stage
hydraulic fracturing market in monetary terms will be
an increase in the cost of operations.

In 2019-2030 the growth of the multistage
fracturing market volume in monetary terms is
forecasted with an average annual rate of 18.1%,
which by 2030 will amount to 4699 billion rubles.

The high share of multistage fracturing operations
in monetary terms is due to the growth of
technological complexity of these operations due
to the increase in the weighted average number
of stages, as well as the application of premium
bottomhole assemblies.

Hydraulic fracturing market in the 2019-2030
period will grow by 13% per year and reach 577.3
billion rubles by 2030. The main growth driver will be
the multistage fracturing segment, which in 2019 will
surpass one-stage fracturing operations in the total
market volume in monetary terms. The share of this
segment will be 52.0%, and by 2030 it will increase up
to 81.4%.
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[TEPCITEKTHBDI

AHAJIN3 UNPOTHO3NPOBAHME
COBPEMEHHbIX HEDTEITA30BbiX PbIHKOB

ANALYSIS AND FORECASTING OF MODERN
OIL AND GAS MARKETS

Mamepuat n0O020mosB.1eH Ha OCHOBe
OHALGIH-CeMUnapa (8ebunapa),
OP2aHU308AHHO20 NOO 2UOO0LL
Havuonanstozo negpmezasoeozo gpopyma
u cocmoseutezocs 28 anpensa 2020 2o0a.

Bebunap <Ananu3 u npo2Ho3uposariue
COBDEMEHHBLX HeGhIMe2a306bLX DbIHKOBS»
COCMOSL U3 0B)X HACMELL, OOHA U3
KOMOPbLX OblI NOCEAUUECHA POIHIKY
Heghmu, a 8Mmopas — PuiHKYy 2a3d.

B kawecmee cnuxepos u 3xcnepmos
BLLCIMYNUIIU NPEOCMABUME I HAUO0.1ee
nPOPecCUOHAILHBLX A2eHINCINS,
AHAIUMUKA KOMOPBLX HeUSMEHHO
OMSIUMACTNCS BBLCOKUM KAHECINBOM:

Marcum Heuaees, IHS Markit Russia,

Heniuc bopucos, MockoBcKuil
Heghmeza306oiil yernmp, EY;

Mapus Benosa, Vygon Consalting;

Bacunuti 9yboxcapos, LIKTP Murasnepzo
Poccuu,

Anna lanorosa, IHS Markit Russic;

Bauecnaes Muwenrxo, Dxcnepmmolil cosem
npu Munarepzo Poccuus;

Apocnas Kabarxos, PHHAM;
Lmumpuii Kypourur, TIITT PD;
Anopeti Latioamarxa, 2pynna Heecma»,

Apcenuii Kupuuenxo, dxcnepm 2a306020
poirra.

O PbIHKE HE®TIU

Maxcum Heuaes, oupexmop 1no KOHCARmuHzy
IHS Markit Russia

I'my60KO€ MUKE HEPTAHBIX LIEH BBI3BAHO BIUSHUEM
KOPOHABHPYCA U CHIDKEHHEM OOIIETO OTPEONIEHUA
HedTU U HEPTETPOAYKTOB. COIVIACHO IPOTHO3AM,
MupoBoit BBIT B 2020 roay cuusurcs Ha 2,6%. DTO
OI'POMHA BEJIMUYNHA, CYIIECTBEHHO IIPEBBIIIAIONIAS
CHMIKEHUE, Tpousomieatee B 2009 rogy (6amkanmas
J1aTa, HAd KOTOPYIO MOXHO OPUEHTHPOBATHCS).

[maBHBIE IOKOMOTHBBI ClIpOCca Ha HedTh EBpora,
CHIA u1 KuTai COKpamaroT noTpedieHue. B nepsyio
ouepeib MUHUMHU3UPYIOTCSA TPAHCIOPTHBIE YCITYTH.
CHMIXEHHUE IETIOBON AKTUBHOCTU U KOMMEPYECKOU
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The material was prepared on the basis of
an online seminar (webinar) organized
under the auspices of the National Oil and
Gas Forum and held on April 28, 2020.

The webinar ‘Analysis and Forecasting of
Modern Oil and Gas Markets” consisted
of two parts, one of which was devoted to
the oil market, and the second to the gas
market. The speakers and experts were
representatives of the most professional
agencies, whose analytics bas always been
of bigh quality:

Maxim Nechaeuv, IHS Markit Russic

Denis Borisov, Moscow Oil and Gas
Center, EY

Maria Belova, Vy)gon Consalting

Vasily Chuboksarov, CCTR Ministry of
Energy of Russia

Anna Galtsova, IHS Markit Russia

Wacheslav Mishchernko, Expert Council
under the Ministry of Energy of Russia

Yaroslav Kabakov, FINAM

Dmitry Kurochkin, Chamber of
Commerce RF

Andrey Gaydamaka, Invest group
Arseniy Kirichenko, gas market expert

ON THE OIL MARKET

Maxim Nechaev, Consulting Director, IHS
Markit Russia

The sharp fall in oil prices was caused by the
influence of coronovirus and a decrease in the total
consumption of oil and oil products. According to
forecasts, global GDP in 2020 will decrease by 2.6%.
This is a huge amount, significantly exceeding the
decline that occurred in 2009 (the nearest date that
you can focus on).

The main factors of oil demand in Europe, the USA
and China are reducing consumption. First of all,
transport services are minimized. The decrease in
business activity and commercial activity reduces the
demand for gasoline, diesel fuel, aviation kerosene.
In this regard, the average predicted decrease in the
consumption of petroleum products and, accordingly,



JIeATEIbHOCTU YMEHBIIIAET CIIPOC HA
O€H3H1H, JU3TOIINBO, ABUAIJUOHHBI
KEPOCHH. B CBA3U C 3TUM CPEAHAA
MIPOTHO3UPYEMAS BEJIMYNHA
CHMIKEHUS NOTPEOIEHU HEPTENPOAYKTOB H,
COOTBETCTBEHHO, HEPTHU, OVAET JOXOAUTD A0 20 MIIH
Oappenen B CYTKH U 1AK€E, BO3MOXKHO, IPEBBICUT 3TOT
YPOBEHDb BO BTOPOM KBaPTaJI€ HBIHENTHETO rofja. CTOJIb
OI'POMHBIX HU(PP PEKOI'O CHUKEHUS TOTPEOTIEHU A
HedTU U HEPTETPOLYKTOB HE OBLIIO HUKOIIA B UCTOPHUU.
B 2009 rogy CHH>XEHHE TOTPEOTIEHNUA COCTABIIANO 60IEe
2 MJIH 6appesien B CYTKH, TENEPD — B IIECTD PA3 OOJIbIIIE.

Bomnpoc: moueMy 1ieHa yIana 40 CTOIb HU3KUX
3HAYECHMI? J]aKe O MUHYCOBBIX, KaK LIeHd MAUCKUX
(dprouepcos WTI? [IpUYNH HECKOJIBKO: CHUKEHUE
NOTPEONEHHUS, HEJOCTATOYHOE COKPAILIEHUE
NPEJIOKEHUA, OTPOMHBINA POCT 32M1ACOB B
HePTEXPAHWININAX, BOSMOXKXHOCTH KOTOPBIX
TEXHUYECKHU OIPAHUYEHBL. ECJIN MPOU3BOAUMYIO HEPTD :
HEKYZa OYZET CKIAAUPOBATH, TO TAKE HA (PU3NIECKOM -
PBIHKE BO3MOXKHBI OTPUILIATE/IBHBIE [JEHBL
OCHOBHA IPUYNHA NTA/ICHUS HEPTAHBIX I[IEH —
OKMJJAHUE YIACTHUKOB PBIHKA, YTO MOITHOCTH IO
XPAaHEHHUIO CKOPO OYAYT NMEPENONHEHBL CBITPAIo
CBOIO POJIb MU OTCYTCTBUE B MAPTE JJOTOBOPEHHOCTH
HedTEAOOBIBAIONIUX CTPAH O COKPAIEHUH JOOBIUH.

IpemIoxkeHne Ha PBIHKE B MAPTE — aIIPeJIe IOCIIE
HEYJABIINXCA eperosopos OITEK+ 6bLI0 CYIECTBEHHO
HAPAIIEHO CTPpaHaMu [1epCUCKOro 3aI1MBa (TIPEXIE
BCcero CayZJOBCKOM ApaBUELT), 4TO IIPUBEJIO K PEZKOMY
MAaJIEHUIO [IEH HA HEMTH BO BTOPO MNOJIOBHUHE ATIPEJISL.

OJHAKO CUTYALUA C KODOHABUPYCOM JIBUKETCA K
YAy4IIeHUIO. OXKUAAETCS, 9YTO MUPOBAsI SKOHOMUKA
MOCJIE CYLIECTBEHHOTO NaicHUA B 2020 rofy HOKaXET B
2021 rogy pocT IprUOIU3UTENLHO 4%. ClIpOC HA HEPTH
U HE(PTENTPOAYKTHI OyZET BOCCTAHABINBATHCA. [10
CPAaBHEHUIO C OOIIUM MAJJEHUEM I10 PE3YJIBTATAM
HBIHEITHETO I'OJjA, KOIJId B CPEAHEM ITOTPEGIEHNE
COKpPa1aaoch Ha 10 MJIH 6appeseit B CyTKH,

B CJIEAYIOMIEM I'Oly OHO BBIPACTET B CPEJSHEM HA
9 MJIH 6appenen B CyTKH.

IMpepoxenue HeTH 61aroaps JEUCTBUAM
crpan OITEK+ 1 ecTeCTBEHHOMY aJEHUIO JJOObIYH
B CTPAHAX, HE BXOAAILIUX B 9TY OPraHU3ALIHIO,
CHHU3UTCS. DTO YIy4dlICHUE 6AJIAaHCA IIPUBEJET K
HEKOTOPOMY BOCCTAHOBJIEHUIO LIEHBI, KOTOPAs
co cpenHero ypoBHs B 2020 rony B $34 3a 6appenb
MOKET OAPACTH 10 $44 32 6appeIib.

B 6a3oBoMm cueHapuu THS, eciiu cTpaHbl 6yayT
COBMIOAATD JOCTUTHYTBIE JOTOBOPEHHOCTH 1O
JIo6b14e, a 1o6b14a B CIIIA OyzieT 1ajaTh, ¥ HE 61y T
NPEANPUHATH KAKHUE-TTMOO0 YPE3BLIYANHBIE MEPEI
€O CTOPOHBI ITpaBUTeNbCTBA CIIA 110 IToAAepKKe
HePTEra30BOM OTPACIIH, 1O KOHILIA T'OJd C PhIHKA
YHUJET OKOJIO 3 MJIH Oappeser aMEPUKAHCKOMN
Hed Ty 1 9,7 MaH 6appeneit HedTu crpan OITEK
u OINIEK+ ITpu TakOM 6230BO-ONITHMHUCTUYHOM
CIIEHAPUU 11€HA HA HE(TD K KOHITY HBIHEITHETO
r'o/1a MOKET BBIMTH HA YpOBeHb $40 32 Gappeis,

a K KOHITY 2021 rosia nofio6paTbCs yKe K OTMETKE
$50.

13 9,7 MH 6appeiet CHUXKEHUS JOObIYN }
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oil will reach 20 million barrels per day and may
even exceed this level in the second quarter of this
year. Such huge figures of a sharp decline in the
consumption of oil and oil products have never been
in history. In 2009 reduction in consumption was more
than 2 million barrels per day, now it is six times more.
The question is: Why did the price fall to such low
values? Even to minus, how is the price of May WTI
futures? There are several reasons: a decrease in
consumption, an insufficient reduction in supply, a

huge increase in stocks
in oil storage facilities,
the possibilities of which
are technically limited.
If the produced oil has
nowhere to store, then
negative prices are
possible even on the
physical market. The
main reason for the
fall in oil pricesis the
expectation of market
participants that storage
capacities will soon
be full. The absence in
March of the agreement
of oil-producing
countries to reduce
production played a role.
The supply on the
market in March-April
after the failed OPEC+
negotiations was
significantly increased
by the Persian Gulf
countries (primarily
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6 mutH mpuxoauTcs Ha crpansl OITEK u 0Koso
4 myH — Ha crpanbl OITEK+ Ha Poccuio
OPUXOANTCA 2,5 MJIH 6apPeEIei CHUKEHUS
C LIE€JIEBBIM YPOBHEM JIOOBIYH B 8,5 MJIIH
6appenei B CyTKU. Ho J06bI9a UMEHHO
HedTH 6€3 KOHJEHCATA B CPDEJJHEM B IEPBOM
KBAPTAJIE, BEPOATHO, OYAET HAXOAUTHCS

Ha ypoBHe 10,3 MJIH 6appeneii B CyTKHU H,
COOTBETCTBEHHO, CHUKEHUE K 8,5 6y1eT
IPOUCXOAUTH OT HHPPEI 10,3, TOTOMY

4TO B icKabpe 2019 roga KOHJEHCAT ObLT
BbIUTEH U3 KBOT Poccuu. COOTBETCTBEHHO,
HACTOsIIIee CHH KEHHE JOObIYU B Poccuu

B 6a3oBom cueHapum
IHS, ecnn cTpaHbl OyayT
cobnoaatb AOCTUMHYTblE
AOrOBOPEHHOCTU MO
Jo0Oblye, o KOHLUa

roga C pblHKa yugeT
oKoJ10 3 MJIH Dappenen
aMepPUKaAHCKON HedTH

Saudi Arabia), which led to a
sharp drop in oil prices in the
second half of April.
Howeyver, the situation
with coronavirus is moving
towards improvement. It
is expected that the global
economy after a significant
fall in 2020 will show in 2021
growth of approximately
4%. Demand for oil and
petroleum products will

MOJKET COCTABUTB 1,8 MJIH 6appesIei B CYTKH.
BygeT mr oHO IOCTUTHYTO? C OFHOU CTOPOHHI,

1 9,7 MnH bappenen
HedTn cTpaH OlNEK
n OMNEK+. MNpwn Takom

recover. Compared to the
general decline this year,
when consumption fell by an

€CTb LEJIbIN PAJl TEXHUYECKHUX OrPAHUYCHUN
U OOJIBIIOE HEXKETIAHNE KOMIIAHUI CHUXKATh
06bEMBI JOOBIYU. C APYTOA CTOPOHBI,
CYLIECTBYIOT UH(PPACTPYKTYPHBIE IPOOIIEMBI,
4 UMEHHO: OY€Hb OT'PAHUYEHHBIE MOIITHOCTH
O XPAHEHUIO HE(PTU U HE(PTENTPOAYKTOB.
B Knrae u CIIIA eMKOCTH XPAaHWUINI,
U3MEPAEMBIE B THAX JOOBIYH, CyIIECTBEHHO
MPEBBINAIOT OOBEMBI XPAHMIINII B Poccnn.
Ecym B CIIIA pe3epByapHbIi TapK HEPTH
pacCcYnTAH NPUOIHU3UTEIBHO HA 30 JHEN
JO6BIYH, TO B POCCHUM BCEro IUIIb Ha 6—8.
DTH PUBUYECKUE OTPAHUIEHUSA MOI'YT
HE MO3BOJINUTB POCCHUM 3KCIOPTHUPOBATH
CBOIO HE(PTD B TEX OOBEMAX, KOTOPBIE ObLIIN
3a4BJIEHBL [10 PAKTUYECKUM JJAHHBIM MBI
BU/IUM, YTO OTI'PY3KHU MOPEM CYIIECTBEHHO
CHM3HWJIMCh, TOI/1a KAK OTTPY3KHU IO TPyOe
HAXOJATCA HA TEKYIIEM YPOBHE U IAXKE
JEMOHCTPUPYIOT HEKOTODBIN POCT.

CrpaHbl 6yAyT BBIXOAUTD U3 KAPAHTUHA
Y BO3BPAMIATHCA K HOPMAJIbHOM JKMU3HH,
HOTPEOIATh HEPTENPOAYKTHL, IIOCTEIICHHO
BOCCTAHOBUTCA ABUALUA, BBIPACTET CIIPOC HA
OEH3M1H, JU3TOIUIMBO U KEPOCUH. baaHnc Ha
PBIHKE 1 1IEHBI HA HEPTh OyAYT IIOCTEIIEHHO
MNPUXOAUTDL B HOPMY.

Henuc bopucos, Mockoeckuii
Hegpmeza3oeslii uenmp, EY

Bcé, uT0 00k1n/12710Ch KOHCEHCYCHBIM
IIPOTHO30M aHAJIMTHKOB, HA KJIIOYEBBIX
PENEPHBIX TOYKAX HE CPAOOTAIIO TAK
K€, KakK He cpadoTasno B 2008-m u 2014
roJjax, KOI/ld PbIHOK ITaJjaJ1, ¥ B KOHLEe 2010
rofid, KOIZid PIHOK HA44JI CYIECTBEHHO
pacTu. YHUBEPCAJIBHON METOIUKU
MNPOTHO3UPOBAHUS CTOJIb CUJIBHBIX JIBMJKEHUI HA
PBIHKE HE CYIIECTBYET. B ouepeiHOI pa3 PhIHOK IIOBEJI
cebs HE TAK, KAK O’KH/J]AJIOCh AHATUTUKAMU.

Ha pbiHKe 1o HabmogeHusaM 10—15 ociieJHUX JIeT
OTMEYAETCS O4EHb CUJIBHOE KOHTAHI'O', 4 €CJIU PBIHOK
IIPUHUMACT POPMY KOHTAHI'O, TO, K COXKAJICHUIO,
OBICTPOI'O BOCCTAHOBJICHUS OXKUIATH HE IIPUXOJANUTCSL.

Ki1:0u€eBO¥1 BOIPOC — BOCCTAHOBJICHUE CIIPOCA.
Beimaziaromuii cipoc cocTasnsgeT 20 MIH 6apperiet B
CyTKH. [IpOrHO3bI OYEHb CUJIBHO BAPBUPYIOTCS: OT 17 10
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0a30BO-ONTUMUCTUYHOM
cueHapun LieHa Ha Heq)Tb by an average of 9 million
K KOHLLY HbIHELUHEro

roga MoXeT BbIUTU Ha

otmeTke $50.

In the IHS baseline
scenario, if countries
comply with the
agreements reached on
production, by the end
of the year about

3 million barrels of US oil
will leave the market oil
and 9.7 million barrels of
oil from OPEC and OPEC+
countries. In such a basic
optimistic scenario, the
price of oil may reach
$40 per barrel by the end
of this year, and by the
end of 2021 it's already
reached $50.

average of 10 million barrels
per day, next year it will grow

barrels per day.
Oil supply due to the
actions of OPEC+ countries

ypOBeHb $4O 3a 6appen b, and the natural decline in
a K koHuy 2021 ropa
nogobpaTbCs yxe K

production in countries
outside this organization
will decrease. This balance
improvement will lead to
some recovery in the price,
which from the average level
in 2020 at $34 per barrel can
grow to $44 per barrel.

In the IHS baseline
scenario, if countries
comply with the agreements
reached on production, and
production in the United
States falls and no emergency
measures are taken by the US
government to support the
oil and gas industry, then by
the end of the year about
3 million barrels of US oil
will leave the market oil and
9.7 million barrels of oil from
OPEC and OPEC+ countries.
In such a basic optimistic
scenario, the price of oil
may reach $40 per barrel by
the end of this year, and by
the end of 2021 it’s already
reached $50.

Of the 9.7 million barrels
of decline in production, 6
million are in OPEC countries and about 4 million in
OPEC+ countries. Russia accounts for 2.5 million barrels
of decline with a target production level of
8.5 million barrels per day. But oil production without
condensate on average in the first quarter is likely
to be at the level of 10.3 million barrels per day and,
accordingly, a decrease to 8.5 will occur from the figure
of 10.3, because in December 2019 condensate was
deducted from Russian quotas. Accordingly, the current
decline in production in Russia could reach 1.8 million



35 MJIH 6appesiei B CYTKH B anipesie — Mae. B eBpozone
(PaKTHUECKU IPOU3OILIA KATACTPO(PA, yPOBEHD
noTpebieHus HepTH yran Ha 13,5%. Takoro He 66110
HUKoraa!

OCTPOBKOM HAJIEKAbI BUIUTCA KuTan, nposasn
3KOHOMHKU KOTOPOT'O OBbL IOCTATOYHO OBICTPHIM, HO
MapPTOBCKHE CJEIKH TOKA32JIM BO3BPAILIEHHUE K OTMETKAM
BoIIIe $50. ECiii KUTafCKUE BAPHUAHT TAK HA3BIBAEMOTO
V-006pa3HOr0 BOCCTAHOBJIEHUSI SKOHOMUKH ITOCJIE CHATHUSA
OI'PAHUYUTEJIbHBIX MEP ITPOAOILKUTCA B EBporie 1 B CIIIA,
TO CO3/IABIIMIACA NPO(PULINT NPEIJIOKEHUA HE(PTU HA
PBIHKE K KOHILY TOZJa MOXKET ITOCTENEHHO CONTH HA HET.
OnHAKO rOBOPUTD 06 3TOM C YBEPEHHOCTBIO ITOKA HE
OPUXOJUTCSL.

Kaxk BegieT ce6s1 06Ba1 HEPTAHBIX KOTUPOBOK Ha (POHE
JPYTUX PBIHOYHBIX AKTUBOB? KaK ITPAaBUJIO, PBIHOYHBIE
JIBHDKEHUS ABJIAIOTCS CHHXPOHHBIMH U HAWUTHU TUXYIO
TraBaHb OYEHB CJIOKHO. [Ta1a/11 KOTUPOBKH JAXKE 30JI0T4.

YTO k€ OBUIO IEPBUYHO B 3TOT Pa3 C TOYKHU 3PEHUS
06BaIa PEIHKOB? YTO NEPBLIM HAYAJIO MTAJATh: PIHKH
Uy He(PTAHBIE (PBIOYEPCHI? B OHOM TOUKE COIIOCH
CJIMIIKOM MHOT'O (PaKTOPOB. TO, 4TO IIPOU3OIIIO C
LEHAMU, KAPJUHAJIBHO MOBJIUAJIO HA HACTPOEHUA
KPYIHENINX HE(PTEra30BbIX KOPHOPALWA. B pesynbrare
CYHIECTBEHHAS YACTh IIPEANOIAT ABIINXCS PEMIEHUI
OyZET OTIOXKEHA, U, KDOME TOT'O, YACTb 3TUX
pemennii 160 pAaCCMATPUBAETCA TENIEPD KAK
MAaJIOBEPOATHASA, TUOO HAXOAUTCS O], PUCKAMU.

C TOYKH 3pEHUS JONTOCPOYHBIX IEPCIIEKTUB
Pa3BUTHA OTPACIN CUTYALIUA BBINJIAANAT
JOCTATOYHO TPEBOXKHON. HyKHO NpUHUMATD
BO BHUMAHHE HUKIUYHOCTDb PA3BUTUA
oTpacyii. CAMU ITUKJIBI C TEYEHUEM BPEMEHHN
COKPAIAIOTCA, MPOEKTHI BBOASATCA OBICTPEE.
Ecinu eme sieT ABaaTh Ha34], OypeHNE OTHON
CKBAKUHBI 3dHUMAJIO B CPEJTHEM 25 CYTOK, TO
Teneps 310 12—14 nHert. Eciu 1ieHsl Ha HePTh
OCTAHYTCS HU3KUMU, TO 3TO CO3JACT PUCKHU
JONTOCPOYHOI'O U3OBITKA IPEIOKEHNUA HA
PBIHKE.

He uckioueHo, yTo crpaHaM OIIEK+ npujercs
NPEANPHHATH HOBBIE YCUIIN A, YTOOBI CHU3UTD
CHIEKYIATUBHYIO AKTUBHOCTD TE€X, KTO CTABUT HA
He@Th. Ha Ipyrux pelHKAX OOBAJIL, IO CYTH, 3aBEPIIICH,
U OCTOPOXKHBIA OITTUMM3M BO3BPAIIAETCS, YETO 10
HePTAHBIM (PbIOYEPCAM A0COIIOTHO HE BUTHO.

exist.

‘Konmanmizo (aran. Contango, coxp. CGO) — mepmur Poiri-
Ka (hurouepcos; HA0bABKaA 8 UEHe, B3UMACMA NPOOABLOM
3a OmcpouKy pacuema no coenre. Cumyavuert Konmdarzo
HA3bIEAIONT CUNTY AULIO, PU KOMOPOLL OUpIIcesas LeHa
porouepca 6 6)0yulem evile, uem e20 Mexyudasn uera (npu
HEeMEONCHHOM BblIS)Ne), U Jce UeHA (Pbrouepca 6 Omod-
JIeHHOM 0Y0VIeMm bliie, wem 6 Onuxcatiuiem 0Yoyulem.

Mapusn Benoea, Vygon Consalting

KpynHennmi f06bITYHUK YITIEBOAOPOJOB U
I'€OIOJIMTUYECKUI CUIbHBIN UT'POK — CHIA.
IIpucoegunarca mu CIIA u, mupe, G20 K
naunrarusam OITEK+? MUHUCTD SHEPreTUKHU
P® Anexkcanap HoBak cCHUTAET, YTO AMEPUKAHIIBI
TOTOBBI B3Th HA CE651 4ACTb OOSA3ATENbCTB, U
OIICHUBAET COKpaIeHue 106619 HeTH B CIITA
B 2—3 MJIH 6apPEJIEH B CYTKH.

YHnBepcanbHom
MeTOOUKMU
NPOrHO3MPOBaHUS
CTOJb CUNbHbIX
ABMKEHWUMN Ha PbIHKE
He CyLLeCTBYeT.

A universal forecasting
technique for such
strong movements in
the market does not

Ecnu pbiHOK
NpUHMMaeT popmy
KOHTAHro, To ObICTporo
BOCCTaHOBNEHUSA
oXupaTb He

NMPUXoaAnTCA.

And if the market takes
the form of contango
one cannot expecta
quick recovery.

barrels per day. Will it be achieved? On the one hand,
there are a number of technical limitations and a great
reluctance of companies to reduce production volumes.
On the other hand, there are infrastructure problems,
namely, very limited capacities for storing oil and

oil products. In China and the United States, storage
capacities, measured in production days, significantly
exceed storage volumes in Russia. If in the USA the oil
tank farm is designed for approximately 30 days of
production, in Russia it is only 6 to 8. These physical
restrictions may not allow Russia to export its oil in the
volumes that were declared. According to the actual
data, we see that shipments by sea have significantly
decreased, while shipments through the pipe are at the
current level and even show some growth.

The country will come out of quarantine and return
to normal life, to consume oil products, will gradually
recover aircraft, will grow the demand for gasoline,
diesel and kerosene. Market balance and oil prices will
gradually bounce back.

Denis Borisov, Moscow Oil and Gas Center, EY

Everything that was expected by analysts' consensus
forecast at key benchmarks did not work the same way
it did not work in 2008 and 2014, when the market was
falling, and at the end of 2010,
when the market began to
grow significantly. A universal
forecasting technique for
such strong movements in
the market does not exist.
Once again, the market did
not behave as expected by
analysts.

According to the
observations of the last
10-15 years, a very strong
contango has been observed
in the market’, and if the
market takes the form of
contango, then, unfortunately,
one cannot expect a quick
recovery.

The key issue is demand recovery. Drop-out demand
is 20 million barrels per day. Forecasts vary greatly: from
17 to 35 million barrels per day in April-May. In the
Eurozone, a catastrophe actually happened, the level of
oil consumption fell by 13.5%.
This has never happened
before!

China is seen as an island of
hope, the economic collapse
was quick enough, but the
March deals showed a return
to levels above $50. If the
Chinese version of the so-
called V-shaped economic
recovery after lifting restrictive
measures will continue in
Europe and the USA, then the
created surplus of oil supply
in the market by the end of }
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3a nocneAHUE ABA MECALA TIOYTH MECTBIAECAT
AMEPUKAHCKUX KOMITAHUH 325BUJIU O CYIIECTBEHHBIX
MEPECMOTPAX CBOUX IPOrpaMm. AET COKpaIeHue
OIO[IPKETOB. PACXO/BI pEXKYT HE TOJIBKO MEN/PKEPHL,

HO U CJIAHILIEBbIE KOMIIAHHH, JEATETBHOCTb KOTOPBIX
orpanuyeHa pamkamu CHIA.

INokaszaTebHA JUHAMUKA IPOOYPEHHBIX, HO
HE3AKOHYEHHBIX CKBAXKHUH, HAJIMYUE OOJBIIOTO (POHAA
KOTOPBIX NO3BOJISIET COKPAIATh 6E3YOBITOYHOCTD
J06b19n. Touka 6€3yObITOYHOCTH CJIAHIIEBOU TOOBIYHN
cocrasieT B cpegHeM $40—45 3a 6appesnb. Ho korga
OypOBast aKTUBHOCTD HE BEAETCS, 4 HA YK€ IPOOYPEHHBIX
CKBXXKUHAX OCymeCTBIAIOTCs ['PIT, TO 6€3yOBITOYHOCTD
HactynaeT yxe npu $10—30 32 6appesb B 3aBUCUMOCTH OT
Ka4€eCTBA AaKTHUBOB.

B a6COmOTHBIX 0ObEMAX AMEPHUKAHIIBI BUISIT ITAJICHUC
JIOOBIYY K KOHITY rofia 10 15,9 MJIH 6appeier B CYTKH.
Ecin uATH IO OKUIAEMOMY TPEKY OYPOBOU AKTUBHOCTH,
TO HAaJIEHUE JOOBIYU CIAHLICBON HEPTU K JIEKAOPIO
COCTABUT 2,1 MJIH 6appeneit B CYTKH, YTO CYMMAPHO JIa€T
COKpalllcHHUE JOOBIYH /10 14,9 MiTH 6appeneil B
CYTKH K JiIekabpio B CIITA.

Ecnn 2xe BOOO6IIIE NPEKPATUTCA OypeHNE
HOBBIX CKBA>KHMH Ha CJIAHIAX, TO TAKOH
MaJIOBEPOSITHBIN CLIEHAPUM IIPUBEIECT K
AaJICHUIO JOOBIYU CJIAHIIEBOU HEPTU K KOHITY
2020 rosa TOJNBKO Ha 3 MJIH Oappereit B
CYTKH U3 TEKYIUX 8 MJIH 6apPEIEN B CYTKU.
TakO! IPOTrHO3 YKIAbIBAETCA B OKHUTAHUA
Munnsnepro PO.

BasxHbBII BOIPOC — roCy1apCTBEHHOE
PETYIHMPOBAHUE TOOBIYH, KOTOPOE UMEJIO
mecTo B CIIA B 20-e u 70-e roapl XX
BeKa. CETOHA TAKXKE ECTb BO3MOXHOCTD
PETrYIMPOBAHUA JOOBIYN KAK HA MATEPHKE, TAK
Y1 Hd KOHTUHEHTAJIBHOM HIeNbdeE, T PabOTAIOT
JOCTATOYHO KPYIHbIE KOMIIAHWUH, YUCJIO
KOTOPBIX HAMHOT'O MEHBIIIE, YEM KOJIMYECTBO
CEMENHDBIX NOAPAAOB CJIAHIIEBUKOB. B cityuae
HEOOXOAMMOCTH MEXAHNU3M I'OCYAAPCTBEHHOTO
PETryIMPOBAHUA AKTHUBHOCTU HA IIEJIb(pe
MOXET OBITh 32/IEICTBOBAH, KAK 3TO
npounszonuio B 2010-2011 rogax BO BpeMs
4ABAPHUU B MEKCHKAHCKOM 34JIUBE.

BepoATHO, YTO PEIHOYHOE COKPAIEHUE
CJIAHLIEBOM JJOOBIUM HA 2—3 MJIH 6appericii B
CYTKH BCJIEJICTBHE €CTECTBEHHOI'O MTA/IEHUSA
OyZAET JOCTUTHYTO, HO IVIOXA51 HOBOCTD B
TOM, YTO IIPOHU3OUZET TO TOJIBKO K KOHILY
rojia, a OTPEryINPOBATDL PHIHOK U YBECTHU C
HETO JIONIOJIHUTEJIbHBIE OO'bEMBI HYKHO B
CPOYHOM NOPsJIKE — B Ma€ — UIOHE. To eCcThb
€CTECTBEHHOI'O MAJIEHUA IS PhIHKA OKAXKETCA
HEZIOCTATOYHO. [I03TOMY 6y/1€T HEOHXOAUMO
BHEIITHEE PETYINPYIOIIEE BO3/ICHCTBHE CO
CTOPOHBI JTUOO BIACTEN OTAECIBHBIX IITATOB,
MO0 (peiepasIbHOIo NpaBuTenbCTBa CIIA.

Bacuauii Yyooxcapos, IIKTP Munanepzo
Poccuu

KaK IOKa3bIBAET IIPAKTUKA IIPEABLAYIITIX
KPU3UCOB, K JTIOOBIM U3MEHEHU M B }
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Touka
0e3yObIToYHOCTHM
CNTaHUEBOM A00bIYM
COCTaBNSAET B
cpenHem $40-45 3a
Oappensb. Ho korga
OypoBasi akTMBHOCTb
He BeJeTcs, a Ha

y>Xe NPOOypeHHbIX
CKBaXXMHaXx
ocyuwectensatoTcs P,
TO 6e3yObITOYHOCTb
HacTynaeT yxe npu
$10-30 3a Gappenb

B 3aBMCUMOCTU OT
KayecTBa aKTUBOB.

The break-even point
of shale production
averages $40-45 per
barrel. But when
drilling activity is

not conducted, and
hydraulic fracturing is
carried out on already
drilled wells, break-
even occurs already
at $10-30 per barrel,
depending on the
quality of the assets.

the year may gradually come to naught. However, one
cannot speak with confidence about this yet.

How does the collapse of oil asset prices against
other market assets? As a rule, market movements are
synchronous, and finding a safe haven is very difficult.
Even gold asset price fell.

What was primary this time in terms of the collapse
of the markets? What began to fall first: markets or oil
futures? Too many factors came together at one point.
What happened to prices dramatically affected the
mood of the largest oil and gas corporations. As a result,
a substantial part of the proposed decisions will be
postponed, and, in addition, some of these decisions
are now either considered unlikely or at risk.

From the point of view of long-term prospects for
the development of the industry, the situation looks
quite alarming. It is necessary to take into account
the cyclical development of the industry. The cycles
themselves are reduced over time, projects are
introduced faster. If twenty years ago, drilling a single
well took an average of 25 days,
now it is 12—14 days.

If oil prices remain low, this
will create risks for a long-term
oversupply in the market.

It is possible that OPEC+
countries will have to make new
efforts to reduce the speculative
activity of those who bet on oil.
In other markets, the collapse, in
fact, is completed, and cautious
optimism is returning, which
is absolutely not visible on oil
futures.

*Contango (CGO) also sometimes called
Jorwardation, is a situation where the
Jfutures price (or forward price) of a

commodity is bigher than the spot price

of the contract todcay.

Maria Belova, Vygon
Consalting

The largest hydrocarbon
producer and geopolitical strong
player is the United States. Will
the US and, more broadly, he G20,
join t OPEC+ initiatives? Russian
Energy Minister Alexander Novak
believes that the Americans are
ready to take on some of the
obligations, and estimates the
reduction in US oil production at
2-3 million barrels per day.

Over the past two months,
nearly sixty US companies have
announced significant revisions
to their programs. There is a
reduction in budgets. Not only
majors cut expenses, but also
shale companies, whose activities
are limited to the United States.

The dynamics of drilled but }



TexHAYecKHe Xa PAHTERWUCTHEM
Waccw
MakCHManbHOoe TAMOBOE YoUNKWe HHMEKTORA, KH [Kre)

MakcumanwHan pnuHa BT Ha HbapatGane, M

npy guametpe BAT 50

MakcuManeHan macca BT, ponycKaeMman KOHCTPYKWKeR, kr 23000

MakcuManoHoe paGodes faenende, Mia

PUTHBIE pasMepkl, MM, He Gonee (L xWx H)
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Technical specifications

Chassis
Maximum injector pull, kg

Reel capacity, m

Maximum coiled-tubing weight, kg
Maximum working pressure, MPa
Overall dimensions (L x W x H), mm

Weight, kg 3 (0

FidmaSh I Kgy Frudumnsaﬁluﬂuns fidmashsales@nov.com fidmashnov.by



HEPTEra30BOH OTPACIN HAUOOJIEE YYBCTBUTEIBHBIMU
OKa3BbIBAIOTCS HE(PTECEPBUCHBIE KOMITAHUU. Korna B
kpusnc 2008 rojia ux BeIPyYKa yIana ¢ 24 10 16 mapn
JIOJITIAPOB, TO HA OYPEHUE U OOCATHBIE TPYOBI IPUIIOCH
36% 3TOro COKpAIEHUS. A B HeZlaBHUH Kpusuc 2014-2016
T'OZIOB, HECMOTPSI HA POCT BBIPYYKU HE(DTECEPBUCHBIX
KOMITAHHU B PyOJIEBOM BBIPA’KEHUH, OHA 3HAYUTEIBHO
CHU3UJIACH B IOJIJIAPOBOM. [TOCKOIBKY BBIXO/ U3 KPHU3UCA
ObLT HE V-O0pa3HbIl, 4 L-O6pa3HbIH, TO 34 CTOJb
KOPOTKHH IPOMEKYTOK BDEMEHH HE BCE KOMIIAHUH
CMOIVIH OBICTPO BOCCTAHOBUTBCSA JJA°KE€ HECMOTPS HA TO,
4TO IIOCTENEHHO HAYMHAJIA YBETUYHBATHCA OObEMBI
OypeHusL.

HedTecepBUCHBIE KOMITAHUU IIJIOTHO CBSI3aHBI
CO CMEKHBIMH OTPACIIAMU (METANLIIOOOPAOOTKA,
MPOU3BOACTBO ANEKTPOHHO-KOMIIOHEHTHOM 623k,
MAIIUHOCTPOEHUE) U BBICTYNAIOT IPANUBEPAMU
WHHOBALIMOHHOTI'O PA3BUTHSA U PA3BUTUS TEXHOJIOTUI B
TOK B HE(PTEra30BOM KOMILIIEKCE. Barogaps B HEMaJIon
CTENEHU HEPTECEPBUCHBIM KOMITAHUAM HEMPTAHONU
OTPACIIH YAATIOCh IPEOAOIIETD NPEABIAYITUE KDU3UCHL
DTO NPOUCXOAUIIO B IIEPBYIO OYEPEIb ITyTEM BHEPEHUSA
HOBBIX TEXHOJIOTHH, TAKUX KaK 3(P(OEKTUBHBIE BU/IbI
I'PIT, ICKyCCTBEHHBIN MHTEJUJIEKT U T. II. MHOTHE
KOMITAHHUU AKTUBHO HHBECTUPOBAJIA B PA3BUTUE HOBBIX
TEXHOJIOTUI, B YACTHOCTH, B TEXHOJIOI'MH UHIYCTPUN
4.0, 6marogaps 4eMy y1aJIOCh 34 KOPOTKHUI ITPOMEKYTOK
BPEMEHU 3HAYUTEJIBHO CHU3UTD ONIEPAITMOHHBIE U
KAIIATAJIbHBIE 3ATPATHL

OIHHM U3 IUTIOCOB CJIOKUBIIENCA HA BATIOTHBIX
PBIHKAX CUTYALIUH CTAJIO TO, YTO POCCUKCKAA
MMIIOPTO3AMENAIOMASA IIPOAYKIIUA CETOHA
BBIIJIAJUT BIIOJIHE KOHKYPEHTOCIIOCOOHOI, 4EM MOT'YT
BOCIIOJIb30BATbCA HE(PTECEPBUCHBIE KOMIIAHUH U T1O
XOPOIIMUM LIEHAM [IPUOOPECTU OOOPYJOBAHUE.

Eme oiuH II10C — naieHue phIHOYHOM
KAIATAIU3A1IMU 34114 THBIX KOMITAHU, 6J1aTOaps YeEMyY
MHOI'ME U3 HUX CEMYAC B KAYECTBE AHTUKPHU3UCHBIX
MeEp IIPEATIONATAIOT CHUKEHUE CTOMMOCTH JIULIEH3UHA
H4 [IPOM3BO/ICTBO O60OPYIOBAHUSA U 60JIEE OXOTHO
UAYT HA CJIEJIKU ITO COBMECTHBIM IIPEATIPUATUSAM 1
COBMECTHOMH pa3pabOTKE U BHEAPEHUIO TEXHOIOIUH.
HenaBHuI pyUMeED: O4HA U3 O4EHDb U3BECTHBIX HEMEIIKUX
KOMITAHHMH BBIIIA B ACTPAXaHb CO CBOUMU HACOCAMHU U
MAaKCHMAaJIbHO, HACKOJIBKO 3TO BO3MOKHO, UCIIOJIb3YET
POCCUICKHE KOMIUIEKTYIOMIHE.

B pamMKaxX UMIIOPTO3AMEMEHNA MBI B IPEBIAYIINE
rO7Ibl, 0OCO6EHHO B 2016 rojTy, BHIHECTH BAXKHBIC
YPOKHU. M, KOHEYHO, HE(PTECEPBUCHBIM KOMITAHUSAM B
YCJIOBUSIX HU3KOMAPKHUHAIBHOI'O 6GM3HECA (OKOJIO 8%
10 HE(PTECEPBUCHOMY KOMILIEKCY B 2018-2019 rogax)
HY’KHA IIOAJIEPIKKA T'OCYAAPCTBA, IOTOMY YTO, B OTIIMYME
OT HE(PTAHBIX KOMITAHUI, y HUX HET OOJIBIIOrO 3a11aCa
MIPOYHOCTH.

Bauecaae Muuwenrxo, dxcnepmmusiii coeem npu
Munsnepzo Poccuu

Ha ppiHKE HE(TH cerogHs 6eCIIpeleICHTHA
cutyanus. HecoMHEHHO, 1a1a cOOH cuctema
1IEHOOOPA30BAHUSL, KOTOPASI CJIOKUIIACH B IIOCJIETHEE
JECATUIIETHE. DTO CBA3AHO B IIEPBYIO OYEPEND C
TEMHU OTPULIATEIbHBIMU 3HAYEHUAMU, KOTOPBIE }

HedTecepBUCHbIE KOMMAHUM NIOTHO
CBAI3aHbl CO CMEXHbIMU OTPACIAMMU
(MeTannoobpaboTka, NPOM3BOACTBO
3/1IEKTPOHHO-KOMMOHEHTHOM 6as3bl,
MALUMHOCTPOEHWE) U BbICTYMNAKOT

p,paﬁBepaMM MHHOBALUUNOHHOIO

Pa3BUTUS N Pa3BUTUS TEXHONOIUN
B T2K B He(hTerasoBom Komrisekce.

Oilfield services companies are tightly
connected with related industries
(metalworking, production of
electronic components, engineering)
and act as drivers of innovative
development and technology
development in the fuel and energy
complex in the oil and gas complex.

not completed wells are indicative, the presence of a
large stock of which allows to reduce the break-even of
production. The break-even point of shale production
averages $40-45 per barrel. But when drilling activity

is not conducted, and hydraulic fracturing is carried
out on already drilled wells, break-even occurs already
at $10-30 per barrel, depending on the quality of the
assets.

In absolute terms, Americans see a decline in
production by the end of the year to 159 million barrels
per day. If we follow the expected track of drilling
activity, then the decline in shale oil production by
December will amount to 2.1 million barrels per day,
which in total gives a decrease in production to 149
million barrels per day by December in the United
States.

If the drilling of new wells on shales ceases at all, then
such an unlikely scenario will lead to a drop in shale oil
production by the end of 2020 only 3 million barrels
per day from the current 8 million barrels per day. Such
a forecast fits into the expectations of the Ministry of
Energy of the Russian Federation.

An important issue is the state regulation of
production, which took place in the USA in the 20s
and 70s of the 20th century. Today, there is also the
possibility of regulating production both on the
mainland and on the continental shelf, where fairly
large companies operate, the number of which is much
less than the number of family contracts for shale. If
necessary, the mechanism of state regulation of activity
on the shelf can be involved, as happened in 2010-2011
during the accident in the Gulf of Mexico.

It is likely that the market reduction of shale
production by 2—3 million barrels per day due to
natural decline will be. achieved, but the bad news
is that this will happen only by the end of the year,
and you need to urgently adjust the market and divert
additional volumes from it urgently — in May-June. }
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IPOJEMOHCTPUPOBAIA HEPTh

WTI — aMEPHUKAHCKUI MAPKEPHBIH
COPT, YTO BBI3BAJIO KAK HEJIOYMEHUE,
TAaK U IOCTATOYHO CEPBE3HYIO

TYpOYJIEHTHOCTb HA MUPOBBIX PBIHKAX,
C NOJOOHOU CUTYALTUEN CTOJIKHYBIIUXCS

BIIEPBBIE.

CyeCTBYIOLMNI PEIHOK CO CBOUMU
CJIOKMBIIMMHCS MEXAHU3MAMHU
LIEHOOOPA30BAHM A IIOKA34JI BCE

HECOOTBETCTBUE GYMa’KHOI'O IBOMTHUKA

TOMY PEATBHOMY (DU3UYECKOMY
PBIHKY, KOTOPBIXA CYIIECTBYET U OyIE€T
CYIIECTBOBATh, HEB3UPAs HA YXOJ| B

MHHYCOBYIO TPAEKTOPHIO, ITO GOJIBIIOMY

cyeTy 0O03HAYAIONIYIO TOJIBKO

HedTecepBucHbIM
KOMMaHWSIM B YCNTOBUSX
HWU3KOMapPXXMHaNbHOro
Ou3Heca HyXHa
nopaep>KKa
rocyfapcTaa, MoTomy
4TO, B OTNINYME OT
He(dTAHbIX KOMMAHWH,
Y HUX HET OoMbLIOro
3anaca NPOoOYHOCTW.

In the low-margin
business oilfield services

That is, a natural fall for the market
will not be enough. Therefore, an
external regulatory impact from
either the individual state authorities
or the US federal government will be
necessary.

Vasily Chuboksarov, CCTR
Ministry of Energy of Russia

As the practice of previous crises
shows, oilfield services companies
are most sensitive to any changes in
the oil and gas industry. When in the
crisis of 2008 their revenue fell from
24 to 16 billion dollars, then drilling
and casing accounted for 36% of

MO3UIIH KOH'BIOHKTYPHBIX UTDOKOB
— CHEKYISHTOB Ha OUP’KEBOM PBIHKE U
HE UMEIOMYIO HUYErO OOIIETO C TEMHU
MPOLIECCAMH, KOTOPBIE TPOUCXOAAT

Ha CAMOM (PU3NIECKOM PBIHKE, KOI/IA
HEPTD JOOBIBAETCA, TPAHCIIOPTUPYETCH,
XPAaHUTCA, OTTPYKAETCA B TAHKEPHI U
MOCTABJIAETCA B MECTA IEPEPAOOTKH.

DTO IPOTUBOPEYHE IPUBENIO K TOMY,
YTO MMAHWUKA BO3HUKJIA B OCHOBHOM H4 OYMaXHOM
PBIHKE, KOTOPBIH BCEMH BO3MOKHBIMUA MEXAHU3MAMHU
EHOOOPA30BAHMA IIJIOTHO CBA3AH C (PU3NYIECKHM.

DTa CUTyALM HE MOKET HE ITOBJIMATH HA TEKYIIYIO
3SKOHOMUKY HE(PTEAOOBIYN 1, COOTBETCTBEHHO,
Hedrerpenanara. M OHa yKe JOCTATOYHO HET'ATUBHO
BJIMAET UMEHHO C TOYKU 3PEHUS MEXAHU3MOB
LIEHOOOPA30BAHUSL.

Bropon momenT. [TocnenHan «maTnuaeTKa» Ipoxoana
O/ 3HAMEHEM (POPMUPOBAHUA HOBOT'O 3TAJIOHHOI'O
copra He(ptr — WTI — KOTOPBII JIAHUPOBAJICS
K4K HEKAsI 3AMECHA U JIAKE T7I006A/IbHBIN OEHUMAPK
BCEM PETMOHAJIBHBIM O€HUMAPKaM, KAKOBBIM
ABJIAETCA B TOM YUCJIE CEBEPOMOPCKUIL COPT Brent,
JaBHO UCCAKIINI (PU3UYECKU U B HBIHEIITHEM BH/JIE
PEACTABJIAIOIINE COOOM KOP3HUHY CEBEPOMOPCKUX
COpPTOB He(PTH. Brent — 3TO 3aM1aiHOE HATIPABJIEHUE.
ATnaHTudeckui 6accerit. EcTp ele 1 BOCTOYHOe
HAIIPABJIEHUE, II0 KOTOPOMY TeueT B KUTAal U CTpaHbl
A31aTCKO-THXOOKEAHCKOI'O PEr'HOHA POCCUMCKAs
HedTh. COOTBETCTBEHHO, 34 IOCJIEAHEE ICCATUICTUE
cpopMupoBaICsa HOBBIM cOpT — ESPO — Mapka
CUOUPCKON HEPTH, IOCTABJISIEMASI 11O TPYOOIIPOBOAY
Bocrounas Cubups — Tuxuit okeat (BCTO). DToT copT
IO MEXAHU3MY LICHOOOPA30BAHUS UMEET IIPUBA3KY K
JAPyromMy 3TaJJIOHHOMY — 3MHpaTCKoMy Dubai Crude,
LIEHA KOTOPOro popmupyercs Ha JJy6aricKOU TOBAPHO-
CBIPBEBOIT GUPIKE.

Bcs poccuiickast 3KCHIOPTHAs HEMTh NPOACTCS C
MPUBA3KON K 3TAJIOHHBIM COPTAM. ODTHU COPTA U 3TH
PBIHKU (POPMUPYIOTCA 32 IpeaenaMu PO. M3 Tpex
KPYITHENIINX MUPOBBIX ITpoussoauTeneii Hedtu (CIIA,
Caynosckas Apasus, Poccust) Tonbko Poccust aBnseTcs
TEPPUTOPHUEH, T7I€ LI€HA JOOBIBAEMON HE(DTH IPUBSI3AHA
K KOTUPOBKAM 32 IPEJETIAMU €€ IOPUCIUKIIUH. Boripoc
HUCIIPABIEHUS TAKOI'O IIOJIOKEHH /1] IEPHUOANYECKU
BCTAET B PA3JIMYHBIX KPYTaX U HE(PTAHOI'O
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companies need state
support because, unlike
oil companies, they do
not have a large margin
of safety.

this reduction. And in the recent
crisis of 2014-2016, despite the
increase in the revenues of oilfield
services companies in ruble terms,
it significantly decreased in dollar
terms. As the way out of the crisis
was not V-shaped, but L-shaped,
in such a short period of time, not
all companies were able to recover
quickly even though drilling volumes gradually began
to increase.

Oilfield services companies are tightly connected
with related industries (metalworking, production
of electronic components, engineering) and act as
drivers of innovative development and technology
development in the fuel and energy complex in the oil
and gas complex. Thanks in no small part to the oilfield
services companies in the oil industry, previous crises
have been overcome. This happened, first of all, by
introducing new technologies, such as effective types
of hydraulic fracturing, artificial intelligence, etc. Many
companies actively invested in the development of
new technologies, in particular, in the technology of
industry 4.0, due to which it was possible to significantly
reduce operating and capital costs in a short period of
time.

One of the advantages of the situation in the foreign
exchange markets is that Russian import-substituting
products today look quite competitive, which oilfield
service companies can use and purchase equipment at
good prices.

Another plus is the drop in the market capitalization
of Western companies, due to which many of them
now assume anti-crisis measures to reduce the cost of
equipment manufacturing licenses and are more willing
to enter into transactions for joint ventures and joint
development and implementation of technologies.

A recent example: one of the very famous German
companies went to Astrakhan with its pumps and, as
much as possible, uses Russian components.

As part of import substitution, in previous years,
especially in 2016, we learned important lessons. And,
of course, in the low-margin business (about 8% in the
oilfield services complex in 2018-2019), oilfield services
companies need state support because, unlike oil
companies, they do not have a large margin of safety.



UCTEGIUINMEHTA, U FOCYIAPCTBEHHBIX
OPI'aHOB YIIPABICHUS SHEPI'CTUKOM, U,

BO3MOYKHO, HBIHEIITHU KPHU3UC 3aCTABUT
AKCIICPTHOC COOOBIECTBO pPaccMOTPECTDh

3Ty NPOGIEMY KOHCTPYKTHBHO.

Apocaae Kaoarxos, PHHAM
CuTyanysi, KOTopas CJI0KHUIACh
Ha 6HUPXKAX, B TOM YUCJIE U HA

N3 Tpex KpynHenLwmnx
MUPOBbIX
npowusBogmTenem HegTn
(CWWA, CaypoBckas
Apasus, Poccns) Tonbko
Poccnsa aBnseTcs
TeppuUTopuen, rae LeHa

Vyacheslav Mishchenko,
Expert Council under the
Ministry of Energy of Russia

The oil market today is an
unprecedented situation.
Undoubtedly, the pricing
system that has developed
over the past decade has failed.

PROSPECTS

MOCKOBCKOU (OTPHULIATEIbHBIC LICHDI

Ha WTT), 3aK/1a/1bIBACT HE OYEHbD
XOPOUIYIO IPAKTHUKY HA OyayIIEeE.
CeropHs CyIeCTBYIOT OOJBIINE
POO6JIEMBI C BHIPAOOTKOM MEXAHHU3MOB
LIEHOOOPA30BaAHMA HA HEPTD. B Tekymen
JUHAMUKE [1eH Ha WTT MBI BUIUM UTDY
HAa [MIOHWKEHUE. PeasIbHBIN PBIHOK HE(PTH
HUKOUM OOPa30M HE KOPPETUPYETCA

C GUPKEBBIMU KOTUPOBKamMU. Ho B
PBIHKE YK€ 3aKJIAABIBAETCA JOCTATOYHO
OOJIBIIOE OKUAAHNE BOCCTAHOBJIEHUS
MHPOBONM 3KOHOMHUKH, U 9YEPE3 MECSALI-
JIBA MBI YBUJIUM OOJIEE BBICOKUE YPOBHU
1ieH Ha Brent. HEKOTOpBIE TEHIEHIINH,
CBSI3aHHBIE C BOCCTAHOBJIEHUEM, YKE
cergac HaOMIOAAIOTC, IIPEXK/IE BCETO B
3KOHOMUKe Kuras. BoccraHaBiusaeTcsa
TPAHCIOPTHBIN 060POT, KOTOPHIH
obemaeT GopMHUPOBATh CIPOC HA HEPTH. Ha
AMEPUKAHCKOM PBIHKE TAKXKE HAOIIOAAETCA TEHJEHIINA
pocTa HEPTAHOTO CEKTOPA, IPUTOM YTO LIEHBI HA
HEPTb CHUKAIOTCA. PUHAHCOBBINM PEIHOK HE BIIOJIHE
KOPPEMUPYETCA C PEATIBHBIM PBIHKOM HE(PTH, U CKOPO
MBI MOXKEM YBH/JIETh BOCCTAHOBJIEHUE KOTUPOBOK JIO
$30-35, a, MmoxeT 66ITB, axe 10 $40 32 6appes.

jurisdiction.

CrientnasibHOE BeICTYIUIEHUE Imumpusn Kypouxkuna,
suue-npesuoenma TIIIT P®, KaCalIOCh HE CTOIBKO
CUTYAIIUH HA HE(PTETA30BBIX PBIHKAX, CKOJIBKO
po6JIEM S3KOHOMHUYECKOT'O XaPAKTEPA B POCCUMCKOM
TOK 1 Tex Mep, KOTOPbIE TOProBO-NIPOMBIIIJIEHHASA
nanata PO npepnaraet qja uxX pemenus. B 4acTHOCTH,
THOAT'OTOBJIEHBI IIEPBLIN X BTOPOU MAKETHI MEP /I
AHTHUKPU3HUCHOTO IUIAHA NIPABUTENLCTBA PD, 2 Takxe
60J1€€ KOHKPETHBIE NPEIJIOKEHU A JUIA MOAIEPKKHU
NPEANIPUATHI 1 HEKOMMEPYECKUX OPTAHU3ALINI B
MEPUOJL U CPA3Y ITOCJIE OTPAHUYHTENBHBIX MEP.

O PbIHKE FA3A
Henuc bopucos, Mockoeckuii
Hegmeza3oeslii uenmp, EY

pobbiBaeMon HedhTH
NnpuBs3aHa K KOTUPOBKaM

3a rnpepgenamm ee

IOPUCONKLMN.

Among the three largest
world oil producers
(USA, Saudi Arabia,
Russia), only Russia is the
territory where the price
of oil produced is tied

to asset price outside its

CKOpO Mbl MOXeEM

This is due, first of all, to the
negative values that WTT oil
—an American marker grade —
demonstrated, which caused
both bewilderment and quite
serious turbulence in world
markets, which faced a similar
situation for the first time.

The existing market, with its
prevailing pricing mechanisms,
has shown that the paper double
is inconsistent with the real
physical market that exists and
will exist despite going into a
negative trajectory, which by and
large means only the positions
of market players — speculators
on the stock market and having
nothing to do with those
processes that occur on the physical market itself, when
oil is extracted, transported, stored, shipped to tankers
and delivered to refineries.

This contradiction led to the fact that panic arose
mainly in the paper market, which is closely connected
with the physical by all possible pricing mechanisms.
This situation cannot but affect the current economy
of oil production and, accordingly, oil trading. And it
already has a rather negative effect precisely in terms of
pricing mechanisms.

Moreover, the last “five-year plan” took place under
the banner of the formation of a new reference
grade of oil — WTI — which was planned as a kind
of replacement and even a global benchmark to all
regional benchmarks, which include North Sea grade
Brent, which has long been physically exhausted and
in its present form, is a basket of North Sea oil varieties.
Brent is a western destination. Atlantic pool. There is
also the eastern direction, in which Russian oil flows
to China and the countries of the Asia-Pacific region.
Accordingly, over the
past decade, a new

HOCHC,Z[HI/IC IIATH JICT I'dA30BbIC PBIHKH
HAaXO/ISITCSI B COCTOSTHUH aKTHBHO
TpaHcdopmanuu. C pazsutreM ppiHKa CIIT
MEHSIIOTCSI IPUHITUIIBI U IOJIXO/IbI HE TOIIBKO
HETOCPE/ICTBEHHO K (DU3UUECKOM TOPIOBJIE, HO
1 KO BCEMY TOMY, UTO KACA€TCs [IEHOOOPA30BAHUSL.
B niepBO¥ 4aCTU HAIIEI'O BEOWHAPA MBI IIPUIILIN
K BBIBOJTY, 4YTO, OOPA3HO BbIPAXKASACh, HEOOXOIUMO
NOAO6PATh KAKHE-TO HOBBIE HOTBI 151
TOTO, YTOOBI CUM(POHHS 1IIEHOOOPA30BAHUS
Ha HEPTSHOM PBIHKE 3By4asia 60siee }

variety has emerged
yBUOETb BOCCTAaHOBJIEHNE B ESPO — 2 Siberian
KOTUPOBOK 0 $30-35, 2, [T
MOXeT 6bITb, jaxke oo $40 the East Siberia-Pacific

Ocean (ESPO) pipeline.

3a bappens.

And soon we can see a

recovery in quotations to
$30-35, and maybe even
up to $40 per barrel.

According to the pricing
mechanism, this variety

is tied to another

reference — the Emirate's
Dubai Crude, whose

price is formed on the
Dubai Commodity and }
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CJIA’KEHHO. AHAJIOT'MYHO — U JJI1 I'A30BOI'O
pBIHKA. OCOGEHHO C yYETOM TOT'O, UTO
TpanchopMaLys NPOAOILKAETCA. [[1e-TO 3TOT
IPOLECC UIET OBICTPEE, TAEC-TO MEAJIEHHEE, B
3aBUCUMOCTH OT PETMOHA JOMUHUPYIOT T€ UIU
WHBIE ITOJXO/bL.

Bce npoucxopsiee Ha pPIHKAX KAIIATAIA
U CBIPbs HE MOIJIO HE 3ATPOHYTD I'dA30BbIE
PBIHKU. B EBpoIie NpaKTU4eCKU JOCTUTHYT
[IAPUTET I'a3a C yIieM. LIeHbl Ha ra3 J0CTATOYHO
CHJIBHO OOBATUIUCE. C y4ETOM BBIXO/1d A3BUATCKO-
THUXOOKEAHCKOTO PETUOHA U3 MMAHIEMUH KOPOHABUPYCA
TaM CUTYyallus B OJIMKANIINE MECSALIBI CTAHET HoJiee
O6HAJIE;)KMBAIONIECIH, yeM B EBporie.

3arpykeHHOCTD [ IXT' CEroiHsA XOTA U BBIIIE, YEM B
IIPOLLJIOM I'OAY, OIHAKO B3PBIBHOI'O POCTA 3AII0JIHEHHNA
XPAHWJINI HE HAOIIOAAETCS, HO TOJIBKO IOTOMY,

YTO TEXHOJIOTHS JOOBIYH I'A34 B TOPA3/10 OOJIbIIEN
CTEINEHHU MO3BOJISAET TMOKO PEATUPOBATH HA CUT'HAJIBI CO
CTOPOHBI CIPOCA. TaKOU MPOOIEMEL, KAK B HE(PTAHON
OTPACIH, KOT7Id HEOOXOAUMO (PPAXTOBATH TAHKEPEI
JUIsI BDEMEHHOI IEPEIEPKKU HE(PTH, KOTZA MTOABUIHCH
OTPULIATENIbHBIE (DBIOYEPCHI, B T430BOU OTPACJIH HET.
PBIHOK ra3za CriocOG€H ONEPATUBHO PEATUPOBATH HA
BbI3OBBIL.

ITocsie mpoBaa B HAYaJIe I'OAd Ha PhIHKE CKHMKEHHOI'O
npupogHoro rasa (CIIIN) yke B MapTe CTaIn
HAOIIOJATBCA «3€JIEHBIE POCTOYKHW» OKUBJIEHUS, XOTS
curyanusa B Kurae — 171aBHOM UMIIOPTEPE — IIOKA HE
BBIIIPABUIIACh.

KJ1roueBor BOIIPOC: 9TO OYAET C KOHKYPEHIIUEN MEKY
BH/IAMU TOILUIMBA? [Ipexk /e BCEro, Ha EBPOIEHCKOM
PBIHKE, KOTOPBIH HO-IIPEKHEMY OCTAETC OCHOBHBIM
JUIA TIOCTABOK POCCHUICKOrO ra3a? Ka3anocs Obl, B
YCJIOBUAX COKPAIEHUA CTOUMOCTH
CBIPBEBBIX TOBAPOB BCE, YTO KACAETCA
BO300OHOBJISIEMBIX UICTOYHUKOB SHEPTUH
(COMHIIA, BETPA U T. [1.), CTAHOBUTCS
MEHEE IIPHUBJIEKATEIBLHBIM IIPOCTO
MOTOMY, YTO YITIEBOJOPOJHOE ChIPhE
3HAYUTEJIBHO fiemmeBeeT. OTHAKO
B HACTOAIUA MOMEHT CUTYyaI U
OTJIMYAETCA OT KJIACCUYECKOM
MaPaJUTMBL DTO CBA34HO HE TOIBKO
C 9KOHOMUKOU, XOTA U C HEH TOXKE,

HO U C OOIIEN HATIPABJIEHHOCTBIO.

B EBporme Bce, 4TO CBA3aHO C
BO30OHOBJISIEMON SHEPIETUKOI, CTAJIO
HEKOH (pUI0COPCKON YCTAHOBKOH,

OT KOTOPOH YK€ IIPAKTUYECKHU

PbIHOK rasa crnocobeH
onepaTMBHO
pearvpoBaTb Ha BbI30BbI.

The gas market is able
to respond quickly to
challenges.

PUcK TOro, 4To ra3 NpoaoIXUT
cTankueaTtbcs B EBpone ¢
KOHKYPEHLMEN CO CTOPOHI
aNnbTePHATUBHbIX MICTOYHUNKOB
3HepPrnun, OCTaHeTCsa gaxe

NPU COXPaHEHUM HU3KUX

LleH Ha ras. Ha kutavmckom
pbIHKE, BepOosTHEe BCErO,

He NnoTepseT aKTyanbHOCTU
KOHKYPEHLMS ra3a C yrnem.

Raw Materials Exchange.
All Russian export oil
is sold with reference to
reference grades. These
varieties and these markets
are formed outside the
Russian Federation. Among
the three largest world
oil producers (USA, Saudi
Arabia, Russia), only Russia
is the territory where the price of oil produced is tied
to asset price outside its jurisdiction. The issue of
correcting this state of affairs periodically arises in
various circles of both the oil establishment and state
energy management bodies, and, perhaps, the current
crisis will force the expert community to consider this
problem constructively.

Yaroslav Kabakov, FINAM

The situation that has developed on exchanges,
including the Moscow one (negative prices for WTT),
lays not a good practice for the future. Today, there
are big problems with the development of oil pricing
mechanisms. In the current dynamics of prices for WTI,
we see a game for a fall. The real oil market is in no way
correlated with stock quotes. But the market already
has a rather high expectation of a global economic
recovery, and in a month or two we will see higher
levels of Brent prices. Some trends associated with
recovery are already observed, primarily in the Chinese
economy. The transport turnover is restored, which
promises to form the demand for oil. The US market
also shows an upward trend in the oil sector, while oil
prices are declining. The financial market does not
quite correlate with the real
oil market, and soon we can
see a recovery in quotations
to $30—-35, and maybe even
up to $40 per barrel.

A special speech by
Dmitry Kurochkin,
vice president of the
Chamber of Commerce
RF, addressed not so much
the situation in the oil and
gas markets as economic
problems in the Russian
fuel and energy complex
and the measures that the

HEBO3MOKHO OTKa3aThbCA. HecMOTpA Ha
JII06BIE OOBAJIBI PHIHKOB, €BPOIIECHILBI
HO-IIPEXHEMY I'OTOBBI (PUHAHCOBO
NOJACPKHUBATh COXPAHEHUE
HA6PaHHBIX BLICOKUX TEMIIOB PA3BUTUS
AJIBTEPHATUBHOM SHEPIE€TUKU.

MOKHO YBEPEHHO IPOTrHO3UPOBATh,
YTO TEXHOJIOTHYECKUI IPOrpecc
B AJIBTEPHATUBHOMN SHEPIE€TUKE
MPOAOIKUTCA. DTO BEAET K TOMY, UTO
Cce6€CTOUMOCTD AIEKTPOSHEPTUU IPU
HUCIIOIb30BAHUH JIJIS1 €€ BBIPAOOTKH
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The risk that gas will continue
to face competition from
alternative energy sources

in Europe will remain even

if gas prices are kept low.

In the Chinese market, the
competition between gas and
coal will most likely not lose its
relevance.

RF Chamber of Commerce
and Industry proposes to
solve them. In particular,
the first and second
packages of measures were
prepared for the anti-crisis
plan of the Government
of the Russian Federation,
as well as more specific
proposals for supporting
enterprises and non-profit
organizations during



Pa3HBIX BU/IOB TOILIMBA
IPOAOJLKUT COKPAIATHCH.
Vike oTMe4Yaach CTOMMOCTD
BETPOBON U COJTHEYHOI
TEHEPALIMU HHUXKE, YEM Y
ra30BOY TypOUHBL CHHKEHHE
LICH HA I'a3 CBII'PAET B
MOJIb3Y I'd34, OGHAKO 3TO
HPEUMYIIECTBO OYACT
HUBEJIMPOBAHO CHUKEHUEM
CTOMMOCTHU I'€HEPALIUU U3
«3€JIEHBIX» HCTOYHHUKOB.

Puck Toro, 4ro ras
OPOJOIKUAT CTAJIKUBATBCSA
B EBpoII€E C KOHKypeHLIUEN
CO CTOPOHBI AJIBTEPHATUBHBIX HICTOYHHUKOB SHEPI'HH,
OCTAHETCA AAKE IIPYU COXPAHEHNM HU3KUX LJEH HA I'a3.
Ha K1nTarCKOM PBIHKE, BEPOATHEE BCET'O, HE IIOTEPSIET
AKTYaJIbHOCTH KOHKYPEHLIMA Ia3a € yriiem. Ha moBecTky
BCTAET BOIIPOC MOMCKA BBITOHOM HUIIHU JIJIS IOCTABOK
rasa u3 Poccuu nocie naHAeMHUU.

notpebnexus CMI.

AnnaT'anvyoea, IHS Markit Russia

Ha ragaino 2020 roga MUPOBOU PBIHOK I'd34 YKE
HAXOJWUJICS B IEPEU3OBITKE MPEIIOKEHNA. LIeHbI
OGHOBJIAIA UCTOPUUECKUI MUHUMYM, HO HOBBIE
npoekTsl CIT IpogosKaim 3aycKarbcs. [Ipu sTom
TEMIIBI POCTA CIIPOCA B MUPE, U B OCOOEHHOCTH B A3UH,
oTCTaBaIn. EBpora noarsepsxaana CBOU NO3ULINHT
OAJIAHCUPYIOIIETO POCTOBIIMKA, IPUHUMAs BCE OOJIbIIE
CIII' 1 3a10/THAA CBOX EMKOCTH I10 IHOA3EMHOMY
XPaHEHUIO ra3a. OKUAAJI0Ch TAKXKE, YTO 3HAYNTE/IbHBIN
pocT 706bIYM TONYTHOT'O HEPTAHOTO ra3a (ITHT) B
CIIA cpopMHUpYET TPEH/L OYEHb HU3KUX 1I€H (OKOJIO
$2 332 MrLTHOH OPUTAHCKUX TEPMATBHBIX EJMHHUIT) HA
AMEPUKAHCKOM PBIHKE B JOJITOCPOYHOU NTEPCIIEKTUBE.

B xoH1e nepsoro kBaprana 2020 roga Bce pe3Ko
MOMEHSJIOCH B PE3YJIBTATE KOPOHABHUPYCHOM MAHAEMUN
U AJCHUS LICH Ha HEPTb. [17151 TOTO YTOOBI CHOBA
C6AJIAaHCHPOBATH MUPOBOH I'da30BbIN PBIHOK, HY>KHO
CONIOCTABUTD CIIPOC U IPeIoKEeHNE. KaK BBIACHUIIOCH,
OLIEHUTD CIIPOC HA I'a3 — COBCEM HE TPUBUAJIbHASA
3a71a49a. OH MEHEE IOABEPIKEH MIPSAMBIM IIOKAM I10
CPaBHEHUIO CO CIIPOCOM Ha HEPTD U HEPTEIIPOAYKTHIL.
I'a3 UCIIOJIB3YETCA B OCHOBHOM B KA49€CTBE TOIINBA
JULA 3JIEKTPOCTAHIINM, 4 HE B KAYECTBE TOILJINBA JJI1
TPAHCIIOPTA, IPU 3TOM B CAMOM I'€HEPUPOBAHUU
JIEKTPOIHEPIUU I'd3 KOHKYPHUPYET C APYTUMU BUJAMHA
TOIIMBA.

O11eHUBAas MUPOBOM CIIPOC HA I'd3, HY>KHO
TAKXKE YYUTBIBATb KOHKYPEHIIUIO I'a34 C I'A30M:
Tpy6onpoBogHoro ¢ CIIL ITapaJoKCaJIbHO, HO B MUDE
HAOJIIOAAETCS ITOJIOKUTE/IbHAS JUHAMHUKA ITIOTPEOICHU A
CIII. TIpu 3TOM TPyOOIIPOBOAHBIN I'd3 OKA3bIBAETCSA
323KaT B TUCKAX, C OJJHOM CTOPOHBI, OOIIETO CHIKEHHU S
razonorpebiieHus, C APyro CTOPOHBL, YBEJIUYEHUS
norpebaeHus CIIT, 3HaYUTEIbHAS YaCTh KOTOPOT'O
MJIET 10 OYE€Hb HU3KHUM CIIOTOBBIM LIeHaM. MI3MeHeHue
CUTYAlUY HACTYIIUT, TOJIBKO KOI'/IA ITAJJICHUE LIEH HA
HEMTD OTBIIPAETCA B JOJATIOCPOYHBIX KOHTPAKTAX.

Texymias onieHKa IHS ppIHKA ra3a — IpUMEPHO MUHYC
4%, 4TO HUKAK HECOIIOCTABHUMO C ITAJCHUEM I10 HEPTU U

TpybonpoBoaHbIM ra3 okasbiBaeTcs
3aXkaT B TUCKAX, C OAHOWM CTOPOHDbI,
o0LLero cHUXeHus rasonoTpebdneHus,
C APYron CTOPOHbI, yBENNYEHUS

Pipeline gas is squeezed in the grip,

on the one hand, of a general decrease
in gas consumption, and, on the

other hand, of an increase in LNG
consumption.

and immediately after
restrictive measures.

ON THE GAS MARKET

Denis Borisov, Moscow
Oil and Gas Center, EY

Over the past five
years, gas markets have
been in a state of active
transformation. With the
development of the LNG
market, principles and
approaches are changing
not only directly to
physical trading, but also
to everything related to pricing. In the first part of our
webinar, we came to the conclusion that, figuratively
speaking, it is necessary to pick up some new notes in
order for the pricing symphony in the oil market to
sound more harmoniously. Similarly, for the gas market.
Especially considering that the transformation is
ongoing. Somewhere this process is faster, somewhere
slower, depending on the region, certain approaches
dominate.

Everything that happens on the capital and raw
materials markets could not but affect the gas markets.
In Europe, coal gas parity has almost been achieved.
Gas prices have fallen quite a lot. Given the emergence
of the Asia-Pacific region from the coronavirus
pandemic, the situation there in the coming months
will become more encouraging than in Europe.

Although UGSF utilization today is higher than
last year one, explosive growth in storage fillingis
not observed. But this happens only because gas
production technology allows a much greater degree
of flexibility to respond to demand signals. There is no
such problem as in the oil industry, when it is necessary
to charter tankers for temporary overexposure of oil,
when negative futures have appeared. The gas market is
able to respond quickly to challenges.

After the failure at the beginning of the year, the
market for liquefied natural gas (LNG) started to show
green sprouts in March, although the situation in China,
the main importer, has not yet improved.

The key question is: What will happen to competition
between fuels? First of all, in the European market,
which remains the main one for Russian gas supplies? It
would seem that in the face of a reduction in the cost of
commodities, everything related to renewable energy
sources (sun, wind, etc.) becomes less attractive simply
because hydrocarbon raw materials are significantly
cheaper. However, at the moment the situation is
different from the classical paradigm. This is connected
not only with the economy, although also with it, but
also with the general orientation. In Europe, everything
related to renewable energy has become a kind of
philosophical attitude, which is almost impossible to
refuse. Despite any collapse of markets, Europeans are
still ready to financially support the preservation of the
accumulated high pace of development of alternative
energy.

It can be confidently predicted that technological }

PROSPECTS
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[TEPCITEKTHBDI

HedTENPOAYKTAM. ETMHCTBEHHBIN
CIIoCcO6 COATAHCUPOBATH PHIHOK
ra3a B HBIHEITHUX YCIOBUAX —
3TO OIPAHHUYMUBATD JOOBIYY, YTO
JUISI MHOT'UX TIPOU3BOJIUTENIEN
CIIT, B oT/IMyue OT HEPTIHHUKOB,
OyzeT Buepsble. I10/] BBICOKUM
JIABJIEHHEM OKAXYyTCA B IEPBYIO
ouepenb npoussoautenu CIIT
B CIIIA, HO HE TOJIBKO OHH,
4 U IPYTUE NPOUZBOAUTENN C KDATKOCPOYHBIMH
IpeAeJbHbIMU U3AEPKKAMU (BBICOKUMU 3aTPATAMU).
ITocrasku CIIT 13 CIIA, 6bIBIINE TPUOBLIBHBIMH B
HAa4aJie rojia, CErO/IHs YK€ CTAOUIbHO YOBITOUHBI.
BaxHBIA BOIIPOC HA PBIHKE I'd34, YTO YHAJET
TEPBBIM: CIIPOC WUJIU NPEJIOKEHUE (OT AMEPHUKAHCKUX
npoussogurener CIIIN)? BeposaTHO, 4TO najgeHue
crpoca 6yJIeT MOCTENEHHBIM, 4 TAJIEHUE TTPEAJIOKEHUSA
— 3a103/aJIbIM. CBITPAET CBOIO POJIb U OYEHD
CyIeCTBEHHOE najicHue 106pryu [THI' B CIIJA B CBSI3U C
cokpameHueM 106s19u HepTu. 1o onjenke IHS, nagenue
no6erau [THI cocraBut 10 100 Muipg M3, DTUM JIETOM
MBI YBUJJUM UCTOPHUYECKU CAMBIE HU3KHUE LIEHBI HA
ras, oqHaxo B 2021 roay ieHbI OyAyT PACcTU HA (poHE
BOCCTAHOBJIEHUS cIpoca. [THT OyZieT NOBBIIATD [IEHBI
HAa AMEPUKAHCKOM PBIHKE U, CJIEJOBATENBHO, BIUATD HA
LICHBI HA €EBPOIIECKOM.
Poccuu B 3TOM rofly IPUJETCS UCTTBITATD
naJieHHE JOObIUM I'a34 33 CYET MA/JCHUSA CIIPOCa
Ha 3KCHOPTHBIX PBIHKAX, KJIIOYEBBIM U3 KOTOPBIX
SIBJISIETCS €BPOIIEHCKUIL, HA KOTOPBIM OCYIIECTBIAIOTCS
TPyOOIIPOBOJAHBIE ITOCTABKU. JIJI1 POCCUICKOU Ir'da30BOH
OTPACIH B LIEJIOM ¥ KOHKPETHO I «['a3mpoma» Kak
OCHOBHOT'O 6A7TAHCUPYIOMIETO UTPOKA COKPAIIEHNE
JIOOBIYU IPOU3OM/IET BIIEpBble. OAHAKO 34 CUET
CEHOMAHCKUX YHUKAJIBHBIX MECTOPOXIECHUN Y
«['a311pOMa» €CTb BO3MOXKHOCTB COAIAHCUPOBATH JOOBIYY
0€3 CYIIECTBEHHOU ITOTEPHU 3AITACOB B OyIyIIEM.
ITocTaBKM pOCCUMCKOI'O r'a3a B EBpoITy magaim ¢
PEKOPAHO BBICOKUX ypoBHEeN 2017-2019 rogos 1o
UCTOPUYECKUX MUHUMYMOB
B IIEpBOM KBapTase 2020
rofid, HO B KOHIIE MapTa
HaJIEHUE 3AMEJIJINIIOCD,
M K KOHILY I'O/14, T10 BCEN
BEPOATHOCTH, NTAJICHUE
coCTaBuUT He 20%, KaK
OXKHAAIOCH, a 11-12%.
ChIrpaeT CBOIO POJb U
OrpaHUYEHHE NTOCTABOK CIII,
M TO, YTO HA EBPOIEMCKOM
PBIHKE TPYOOIIPOBOJHBINA
POCCUMCKUM I'a3 — CAMBII
KOHKYPEHTOCIIOCOOHBINA
O NIPEJETBHBIM
KPATKOCPOYHBIM U3JEPKKAM.
ITocTtasnsieMbld IO «Cuiie
Cubnpu» ra3 OKa3auacs
CAMBIM JICIIEBBIM HA
KHUTAMCKOU I'PDAHULIE.
OXHn1aeTCA POCT HOCTABOK,
HO ITOK4 CJIOKHO TOBOPUTD O

belated.

YHUKANbHbIX
MeCTOPOXAEHNMN

BO3MOXHOCTb

noTepu 3ariacoB

B Oyayuiem.
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MNageHue cnpoca byaeT
nocTerneHHbIM, a NageHue
NpeanoXeHNs — 3arno3aanbiM.

A drop in demand will be
gradual, and a drop in supply —

3a cyeT CEHOMAHCKUX

y «[asnpoma» ecTb

cbanaHcmpoBatb JOObIYY
0es3 cyuecTBeHHOM

Due to the Cenomanian
unique fields, Gazprom
has the opportunity

to balance production
without significant loss
of reserves in the future.

progress in alternative energy
will continue. This leads to the
fact that the cost of electricity
when using different types of
fuel to generate it will continue
to decline. The cost of wind and
solar generation has already been
noted lower than that of a gas
turbine. A reduction in gas prices
will play in favor of gas, but this
advantage will be offset by a reduction in the cost of
generation from green sources.

The risk that gas will continue to face competition
from alternative energy sources in Europe will remain
even if gas prices are kept low. In the Chinese market,
the competition between gas and coal will most likely
not lose its relevance. On the agenda is the search for a
profitable niche for gas supplies from Russia after the
pandemic.

Anna Galtsova, IHS Markit Russia

At the beginning of 2020 the world gas market was
already in oversupply. Prices updated the historic low,
but new LNG projects continued to run. At the same
time, demand growth rates in the world, and especially
in Asia, were lagging. Europe has confirmed its position
as a balancing moneylender, accepting more and more
LNG and filling its underground gas storage capacities.
It was also expected that a significant increase in the
production of associated petroleum gas (APG) in the
United States would shape the trend of very low prices
(about 82 per million British thermal units) in the US
market in the long term.

At the end of the first quarter of 2020 everything has
changed dramatically as a result of the caronavirus
pandemic and the fall in oil prices. In order to balance
the global gas market again, one needs to match supply
and demand. As it turned out, assessing gas demand
is not a trivial task. It is less prone to direct shocks
compared to demand for oil and petroleum products.
Gas is used primarily as fuel for power plants,
and not as fuel for transport, while gas
competes with other fuels in the generation of
electricity itself.

When assessing global gas demand, one
must also take into account the competition of
gas with gas: pipeline with LNG. Paradoxically,
in the world there is a positive trend in LNG
consumption. At the same time, pipeline gas
is squeezed in the grip, on the one hand, of
a general decrease in gas consumption, and,
on the other hand, of an increase in LNG
consumption, a significant part of which
comes at very low spot prices. The situation
will change only when the fall in oil prices is
recouped in long-term contracts.

The current IHS estimate of the gas market
is approximately minus 4%, which is in no way
comparable to the drop in oil and oil products.
The only way to balance the gas market under
the current conditions is to limit production,
which will be the first time for many LNG



BBICOKOM MAap’KUHAJIbBHOCTH
3ITOI'O IIPOEKTA.
Poccuinckas orpacib
CIII' Tak>Ke HapaIuBaCT
O6'BEMBI ITOCTABOK.
<Iman-CIII» — oyeHb
KOHKYPEHTOCIIOCOOHBIN

«Aman-CIM» — oyeHb

KOHKYPEHTOCNOCOOHbIN

NPOEeKT Ha MNPOBOM
pbliHKE BCeacTene
pyHAaMeEHTanbHO

producers, unlike oil companies. First of all,
LNG producers in the USA will be under high
pressure, but not only they, but also other
producers with short-term marginal costs
(high costs). LNG supplies from the United
States, which were profitable at the beginning
of the year, are now stably unprofitable.

An important question on the gas market
is: What will fall first: demand or supply (from
American LNG producers)? It is likely that a
drop in demand will be gradual, and a drop
in supply — belated. A very significant drop
in APG production in the USA will also play
arole in connection with a reduction in oil
production. According to IHS, the decline in
APG production will reach 100 billion m3,

PROSPECTS

MPOCKT Ha MMPOBOM HU3KMX N3[epXeK Ha
DUIHIEE BEACACTEHC 0bbIYy U CEpbE3HOM
(PYHAAMEHTATBHO HU3KUX A y P =
U3JIEPKEK HA JOOBIYY U rocygapcrBeHHoOU
CEPBE3ZHOU I'OCYAAPCTBEHHOM noAanepXKu.
TOJIJIEPXKKH. :
Yamal-LNG is a very
] ;}’;‘Z’;“I;::e"c‘:‘n”;“m competitive project in
<« »

B ppIHOYHOM 3KOHOMUKE the world market due

MHBCCTHIU JJOIKHbI to the fundamentally

OBbITb JOXOAHBIMHU. [Ipy
31TOM B CIIIA B C/1aHIIEBOM
JIOOBIYE U B IPOU3BOJCTBE
CIIT mocnegHue ATh JIET
Ha6II0IAI0TCS MACCOBBIE
YOBITKH, U, TOXOKE, UTO
HOBBIN KAITUTAJ OYAET MPOAOJIKATD CXKUTATHCA, 4 IIEHBI
HAa YITIEBOJOPO/BI OYAYT elie 60Jiee€ BOTATUIbHBIMH U3-
34 TOTO, YTO OYEHD TPYJHO NPOU3BOAUTENAM, KOTOPBIE
KOHIIEHTPHUPYIOTCS HA BO3BPATHOCTH KAITUTAJA,
paboTaTh B KOHKYPEHIINHU C OJIATOTBOPUTEIBHBIMUA
(PoHAAMH, KOTOPBIE KATTUTAJ ITIOCTOSHHO MPOKUTAIOT.

IpUOBUIBHBIMU JIOJIKHBI OBITh ITOCTABKH U
TPy60npoBOAHOTO rasa, v CIII. COOTBETCTBEHHO,
3SKOHOMMKA 3TUX IMOCTABOK JIOJIKHA OBITh CDABHUMA.
TpyoonpoBOHBIH a3 B KUTal 1, B YaCTHOCTH, IPOEKT
«Cunta CU6Hpy» — 3TO BAXKHENUIIEE CTPATETUIECKOE
HanpasaeHue. [TIoTeHa ra3oBoro peinka Kuras
CHJIBHO HEJOOLIEHEH, OCOOEHHO B TOM, YTO KACAETCA
TPYyOOIIPOBOJHOIO I'd34, B CHJIY KOHKYPEHIITUH CO
CTOPOHBI C HEAKOHOMUYHBIM CIIIL

INocne neproga NazieHU yKe CETOHA OObeEM
SHEPIETUYECKHUX 3aIIPOCOB KrTas ropaso BhIIIE, 4eM Y
BCEX JIPYTUX ITOTPEOUTENIEH B MUPE. DTOT CIIPOC PACTET
JOCTATOYHO OBICTPBIMU TEMIAMHU. ['43 3aHUMAET BCE
00J1€€ 3HAUUTEILHOE MECTO B SHEPIETUYECKOM OAJIAHCE
ITogHebecHOoI.

IIpounsBogurenu raza B Poccuu Becbma
3aHMHTEPECOBAHBI B CBOCH COOCTBEHHON AHAJIUTUKE
10 KJIIOYEBBIM BOIIPOCAM PA3BUTHA PBIHKA, BKJIIOYAs
TAKHE, KaK [IPOTrHO3 CIIPOCA HA IPUPOAHBIN a3 B Kurae.
Borpoc ¢cBO60IHOM CIIPABEAINBOM KOHKYPEHIINHU
B PBIHOYHBIX YCJIOBHAX OYEHD BAXKECH, IIOCKOJIbKY
MIPOU3BOAUTENSAM I'a3a IPUXOAUTCA IOCTOTHHO
KOHKYPHUPOBATh C HEAKOHOMUYECKIMHU PEATTUAMU,
TAKHMMH KaK (DAKTUYECKOE CYOCUANPOBAHHE JJOOBIUH,
IOCTABKHU U IIPOJAXKHU YITIEBOJOPOLOB HA MUPOBOM
PBIHKE.

Apcenuii Kupuuenxo, Ixcnepm 2a306020 PoluKa

OCHOBHOM yJjap KOPOHABHUPYCA IIPUIIEJICS, KOHEYHO
JKe, Ha €BPOIIENCKUI I'A30BbII PBIHOK, 4 3ATEM YK€ HA
prIHOK CIIA. [71aBHYIO OIIACHOCTB 151 3KOHOMHUKH
MPEACTABIIACT HE YHUCJIO CIIYYA€B 3APAKECHUS, A TC }

low production costs
and serious government
support.

This summer we will see historically the
lowest gas prices, however, in 2021 prices will
rise amid recovery in demand. APG will raise
prices in the US market and, consequently,
affect prices in the European market.

This year Russia will have to experience
adrop in gas production due to a drop in
demand in export markets, the key of which
is the European one, for which pipeline deliveries are
made. For the Russian gas industry as a whole and
specifically for Gazprom, as the main balancing player,
the reduction in production will occur for the first
time. However, due to the Cenomanian unique fields,
Gazprom has the opportunity to balance production
without significant loss of reserves in the future.

Russian gas supplies to Europe fell from record highs
in 2017-2019 to historical lows in the first quarter of
2020, but at the end of March, the decline slowed down,
and by the end of the year, in all likelihood, the decline
would not be 20%, as expected, but 11-12%. The role
played by the limitation of LNG supplies, and the fact
that in the European market pipeline Russian gas is the
most competitive in marginal short-term costs.

Gas supplied by the Power of Siberia turned out to
be the cheapest on the Chinese border. Supply growth
is expected, but it is still difficult to talk about the high
margin of this project.

The Russian LNG industry is also increasing supplies.
Yamal-LNG is a very competitive project in the world
market due to the fundamentally low production costs
and serious government support.

Andrey Gaydamaka, Invest group

In a market economy, investments must be profitable.
At the same time, in the United States there have been
massive losses in shale and LNG production over
the past five years, and it seems that new capital will
continue to be burned, and hydrocarbon prices will be
even more volatile due to the fact that it is very difficult
for producers who focus on return on capital, work
in competition with charitable foundations, which
constantly burn capital.

Deliveries of both pipeline gas and LNG should be
profitable. Accordingly, the economics of these supplies
should be comparable. Pipeline gas to China and, in
particular, the Power of Siberia project is an important }
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[TEPCITEKTHBDI

O€eCIIpeLeICHTHBIE OTPAHUYUTEBHBIE MEPBL, KOTOPbIE
BJIMAIOT HA SHEPronoTpedaeHue. 11 ra30BOro PhIHKA,
Y2KE BTOPOMU 'O/ HAXOAAIIETOCA IO/ JABJIECHUEM OT
U36BITKA NOCTABOK CIII, KODOHABUPYC ABUJICS €IIE
OJHUM (PAKTOPOM ANCOHATAHCA U CBOETO POJA CTPECC-
TECTOM.

[Ipomunbirt 2019 roj CTam HE TOABKO OAHUM U3
CAMBIX JKAPKUX 10 TEMIIEPATYPE, HO U YHUKAJIbHBIM
JUIS TA30BOT'O PBIHKA IO PAAY MOKazaresnel. OObeEMBI
Toprosnu CIII' peKOpAHO BEIPOCIHN HA 40 MJIH TOHH.
Poct nMmniopTa B EBporie cocTasui 35,9 MJIH TOHH,

T. €. JIBBUHYIO JIOJIIO POCTa OO'bEMOB UMIIOPTA HA
PBIHKE. HO 3TOT pOCT HEJIb35I PACCMATPUBATD KAK
pacIMpeHME CIIPOCA HA IIPUPOAHDIN ra3. [ToMumo
TOT'O, YTO IIPOUIOILIO IIEPEKJIIOYEHME C YIJIg HA I'a3,
OBLITH TAKXKE PEKOPIHBIE 3AKAYKHU I'd34 B [IOA3EMHBIE
XPAHWINIA, KOTOPBIE JOCTUIVIM CBOMX TEXHUYECKUX
BO3MOXHOCTEM.

ITosIBMIOCH IOBOABHO MHOT'O rHOKuxX CIII-
KOHTPAKTOB. DTO 3HAYHNT, YTO HA PIHOK BBIXOJUT BCE
OOJIBIIIE TAKUX UTPOKOB, KOTOPBIE MOI'YT BELIOUPATH
IYHKT CIa4r-IIpueMKU. COOTBETCTBEHHO, PACTET
T'UOKOCTD U JTUKBHUJIHOCTB. /IBa (paKkTOpa — N36BITOK
CIII' m pOCT THOKOCTH — NIpUBEU B 2019 rogy K
CTAHOBJIEHUIO ITI00AJIBHOI'O I'A30BOT'O PBIHKA, U MBI
BU/JIMM YK€ KOHBEPI'E€HLIUIO LICH.

CHMKEHHE [IEH U 9KOJIOT'MYECKUAE TPEUMYIIECTBA
NPUPOAHOIO I'a3d KAK CAMOI'O YUCTOI'O UCKOIAEMOI'O
TOILIMBA CIIOCOOCTBOBAJIA 6OJIEE IMUPOKOMY ET'O
HOTPEOIEHUIO B MUPE. bosee Toro, NpupoOHbIH I'a3 1Ba

roga nmoapAns CTaHOBUJICA CAMBIM KPYITHBIM UCTOYHHUKOM

NIEKTPOrE€HEPALIMHU B PA3BUTBIX CTPaHAX (19%
B 2019 rony).

Ho ecu B IpONuioM rogy OCHOBHOM ITPOOIEMON
JUIs 6AJIAHCA HA PBIHKE ObLII U36BITOK IIPEJIOKEHNA,
TO B HBIHEITHEM I'O/ly JO6ABUJICSA HOBBINA (PAKTOP —
KOPOHABHPYC. BepHee, OrpaHUYUTEIbHBIE MEPBI, C
HUM CBA3aHHBIE. Ha 1X (pOHE MBI
Ha6JII0[JAEM PEKOPJAHOE NTA/ICHHE
3KOHOMHUKH. COITIACHO OLIEHKAM
MB®, BO3MOXHO, 3TO OYAET CAMOE
CHJIBHOE T13/IEHUE SKOHOMHUKH CO
BpPEMEH BeMKOM Ienpeccuu.

JyHaMHKA HAOIIOIAETCS HA
TPEX OCHOBHBIX I'A30BbIX PIHKAX:
B EBporne, CIIIA u Azuun. B EBponie
OTMEYEH PEKOPIHBIA POCT
nmnopra CIIT. B nepsBoM KBaprase
2020 roga IpuUpOCT COCTABHUI 25%,
U XOTA B AIIPEJIE TEMII HECKOJIBKO
3aMEJINAJICA, BCE PABHO 3dKAYKa
ujer opicTpee, yeM B 2019 rogy.

B CIIIA poCT HOBBIX
MOUIIHOCTEHN BEJET K IIPAKTUYECCKU
KPATHOMY POCTY 3KCIIOPTA
CIII, eMOHCTPHUPYIOLIEMY
YCTOMYUBOCTb.

Ha Tpex KpynHermmux
4A3UATCKUX pbIHKAX (KuTari,
SAnonuns, IOxHas Kopes)
OTMEUYAETCS CTArHAIIUS
uMnoprta. B yacruocru, Kopes,

SEENIZEIVIZE
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Bonpoc ceoboaHom
cnpaseavBoun
KOHKYPEeHLMN B
PbIHOYHbIX YCIIOBUAX
O4YeHb BaXKeH, MOCKONbKY
NpPOou3BOANTENSAM rasa
NPUXOANTCA MOCTOSAHHO
KOHKYPUPOBaTb C
HE3KOHOMUYECKUMM

The issue of free fair
competition in market
conditions is very
important, since gas
producers have to
constantly compete with
non-economic realities.

strategic direction. The potential of China's gas market
is greatly underestimated, especially with regard to
pipeline gas, due to competition from uneconomical
LNG.

After a period of decline, today China’s energy
demand is much higher than all other consumers in
the world. This demand is growing quite rapidly. Gas
occupies an increasingly significant place in the energy
balance of the Celestial Empire.

Gas producers in Russia are very interested in their
own analytics on key market development issues,
including such as the forecast for natural gas demand
in China. The issue of free fair competition in market
conditions is very important, since gas producers have
to constantly compete with non-economic realities,
such as the actual subsidization of production, supply
and sale of hydrocarbons in the world market.

Arseniy Kirichenko, gas market expert

The main blow of the coronavirus fell, of course, on
the European gas market, and then on the US market.
The main danger to the economy is not the number of
cases of infection, but those unprecedented restrictive
measures that affect energy consumption. For the gas
market, the second year under pressure from an excess
supply of LNG, coronavirus was another imbalance
factor and a kind of stress test.

Last 2019 was not only one of the hottest years
regaring temperature, but also unique for the gas
market in a number of indicators. LNG trading volumes
rose for record 40 million tons. Import growth in
Europe amounted to 359 million tons, i.e. the lion's
share of the growth in imports in the market. But this
growth cannot be seen as an increase in demand for
natural gas. In addition to the fact that there was a
switch from coal to gas, there were also record gas
injections into underground storage facilities, which
reached their technical capabilities.

There are quite a few flexible LNG
contracts. This means that in the market
there is more and more such players
who can choose the place of acceptance.
Accordingly, flexibility and liquidity are
increasing . Two factors — excess LNG
and increased flexibility — led in 2019
towards the establishment of a global
gas market, and we are already seeing
price convergence.

Lower prices and environmental
benefits of natural gas as the cleanest
fossil fuel have contributed to its wider
consumption in the world. Moreover, for
two consecutive years, natural gas has
become the largest source of electricity
generation in developed countries (19%
in 2019).

But if last year, the oversupply was
the main problem for the balance in
the market, then this year a new factor
was added — coronavirus, rather, the
restrictive measures associated with it.
Against this background, we are seeing



BOCIIOJIb30BABIINCH CUTYAlLIUEH
HU3KUX LIEH B [IEPBOM KBAPTAJIE,
IOJIHOCTBIO 3aI10JIHMIIA
XPAHWINIIA U B AIIPEJIC YKE
CTaJ1d OTKA3bIBATHCA OT YaCTU
CIITI-rpy30B.

Poccust okazanack B O4EHbD
HENPOCTOU CUTYALIHU B
pe3yIbTaTe COKPAIECHUA CIIPOCA
H4I'a3 KaK HA BHYTPEHHUX,

T4K 1 HA BHEIITHUX PbIHKAX.
O6beM JOOBIYU CHUBUJICSI HA

6%. BBICTPBIMH TEMITAMH 1aJAET
3KCHOPT — KAK TPYOOIIPOBOIHBIE
nocTaBky, Tak U CIII bonee
TOTO, HAOJIIOAAETCA MAZECHUE
OOJIBIIIE YEM HA TPETD LIEH PEANN3AIUN HAd KOHEYHBIX
PBIHKAX. DTO HE (DYHAAMEHTAIBHBIE U3MEHEHMU, A
IPOCAAKA PBIHKA B MOMEHTE Ha CIIOTOBBIX KOTUPOBKAX.

OJUH 13 BAXKHEHINX (DAKTOPOB, O PEAEIAIONNX
JUHAMUKY PBIHKOB JJO KOHLIA I'OJ4, — IaJCHUE LICH
Ha HEPTh, KOTOPOE CKA3BIBAETCA HA KOHTPAKTAX
C HEPTENPOAYKTOBOH MHIEKCAIIHEH, B KOTOPBIX B
OnKanee BpEMs Mbl YBU UM CUJIBHOE CHHKEHUE
LIEH. DTO OYE€Hb BAYKHO JIJI1 KOHKYPEHTOCIIOCOOHOCTH
IPUPOJHOIO I'd3a B CPABHEHUH C YIJIEM, OCOOEHHO JJIA
43MATCKOI'O PBIHKA, I7I€ IIEHOBBIE U3MEHEHM I CTIOCOOHBI
NPUBECTU K U3MEHEHUAM B CTPYKTYPE TOIVIMBHOI'O
OaaHca.

Ha eBpOnencKOM PBIHKE BAXKHEHUIITUM (DAKTOPOM
CTAHOBATCA 3a114CH], yoKe B 2019 rogy nocrurmue
PEKOPAHBIX YPOBHEN. B HBIHENHEM I'OJly CUTYallHA
ocsoxHaeTcss. MomHocTy ITXT, BeposTHO, Oyay T
3AMOJHEHBI YK€ K ABI'YCTY. DTa KAPTHHA OYE€Hb
HAIIOMUHAET CUTYAIIHUIO C HEPTHIO, KOI7Id MOITHOCTH
XPAaHEHUA HA PA3JIMYHBIX PBIHKAX OKA34JIUCh
MCYEPIAHBL, YTO IIPUBEJIO K 00Baly LicH. [TogobHoEe
MOJKET CJIyYUTHCS U HA I'A30BOM PBIHKE, ECJIN HE
MIPOU30MIET €I0 3HAYUTEIBHON IEPEOATTAHCUPOBKHU 34
CYET CHUKEHUA IIOCTABOK.

Ba’XHBIM TPUITEPOM JIJIA IPAKTUYECKH BCEX
SHEPIeTUYECKUX PBIHKOB, B TOM YHCJIE JIJIS I'd34,
CTaHOBUTCS pIHOK CIIA, ITIOCKOIBKY AMEPUKAHCKUH
CIIT’ 04eHB CUJIBHO BJIMSET HA JUHAMHUKY PBIHKOB. HO,
HECMOTPA Ha MaICHUE [JEH Hd KOHEYHBIX PBIHKAX, ITOKA
HE HAOIIOJAETCA 3HAYUTEIbHOIO COKPAEHUA ITOCTABOK
CIII, XOT4 ¥ NOSABUJIUCD NIEPBBIE IIPU3HAKH TAKOT'O
COKPAIIEHHUA, U AMEPUKAHCKUI PBIHOK (DAKTUYECKHU
HAYMHAET UT'PATH POJIb 6AJIAHCUPYIOMIETO TOCTABIIUKA.

PBIHOK IPpUPOAHOI'O I'a3a BTOPO I'0/l
MIOJIPSI/T UCTIBITHIBAET JJaBjieHME n36brTKa CIITL
OrpaHu4uTENBHBIE MEPHI, IPUHATUE B YCIOBUAX
MIAHJIEMUH KOPOHABUPYCA, IIPOAOJIKAIOT HETATHUBHO
BJIMSITH HA ITI00AJIBHYIO 9KOHOMUKY. Ha 3TOM (hOoHE
IOCTABUIUKOB I'd34, B TOM YMCJIE POCCUHCKUX, YIUTHIBAS
UX ITO3ULIUIO KJIIOYEBBIX SKCIIOPTEPOB, XKAYT CIIOXKHBIC
BPEMCHA.

MpupogHbIv ras
[Ba ropa noppss

MarepHaasl HOATOTOBHII K MyOoauKanuu Aprem I'puGos,
JAHPEKTOP MO CTPATETHIECKOMY PA3BHTHIO IIPOEKTA

«Bpemsa xkoaToouHra. Bpems I'PIl>, HCIIOTHHTEIBHBIN JUPEKTOPD
ICoTA-Poccusn

CTaHOBWICSA CaMbIM
KPYMHbIM UCTOYHUKOM
aneKTporeHepauum

B Pa3BUTbIX CTPaHaXx.

Natural gas has become
the largest source of
electricity generation

in developed countries.

a record drop in the economy. According
to IMF estimates, this may be the biggest
economic decline since the Great Depression.

Dynamics is observed in three main gas
markets: in Europe, the USA and Asia. Europe
recorded a record increase in LNG imports. In
the first quarter of 2020 the increase was 25%,
and although the pace slowed somewhat in
April, the download is still faster than in 2019.

In the United States, the growth of new
capacities leads to an almost multiple increase
in LNG exports, demonstrating sustainability.

The three largest Asian markets (China,
Japan, South Korea) stagnate imports. In
particular, Korea, taking advantage of the low
price situation in the first quarter, completely
filled the storage facilities and in April already began to
refuse part of LNG cargo.

Russia found itself in a very difficult situation as
aresult of a reduction in gas demand both on the
domestic and foreign markets. Production decreased
by 6%. At a fast pace, exports are falling — both pipeline
deliveries and LNG. Moreover, there is a fall of more
than one third of sales prices in the end markets. These
are not fundamental changes, but the drawdown of the
market at the moment on spot quotes.

One of the most important factors determining the
dynamics of markets until the end of the year is the fall
in oil prices, which affects contracts with oil products
indexation, in which we will see a strong decline in
prices in the near future. This is very important for
the competitiveness of natural gas compared to coal,
especially for the Asian market, where price changes
can lead to changes in the structure of the fuel balance.

Stocks have become the most important factor in
the European market, already in 2019 reaching record
levels. This year the situation is getting worse. UGSF
facilities are likely to be filled by August. This picture
is very similar to the situation with oil, when storage
capacities in various markets were exhausted, which
led to a collapse in prices. This can happen on the gas
market if it does not significantly rebalance due to
lower supplies.

The US market is becoming an important trigger
for almost all energy markets, including gas, since
American LNG has a very strong influence on market
dynamics. But, despite the drop in prices in the final
markets, there has not yet been a significant reduction
in LNG supplies, although the first signs of such a
reduction have appeared, and the US market is actually
starting to play the role of a balancing supplier.

For the second year in a row, the natural gas market
is under pressure from an excess of LNG. Restrictive
measures, that have been adopted due to coronavirus
pandemic, continue to adversely affect the global
economy. Against this background, gas suppliers,
including Russian ones, given their position as key
exporters, are facing difficult times.

PROSPECTS

The materials were prepared for publication by Artem Gribov,
Director for Strategic Development of the project "Coiled
Tubing Times", Executive Director of ICOTA-Russia
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90 net Poccumnckomy rocyfapCcTBeHHOMY
yHuBepcutety Hecdptw u raza (HUY) umenn U.M. N'yOkuHa

IOBUJIEN /JUBILEE

MNo3ppaBnsem ronoBHow By3 B ccteMe HegTerasoBoro
obpazoBaHusa Poccnm co cnaBHbIM lobuneem!

3a AeBsiTb AeCATUNETUN YHUBEPCUTET BOCMUTAS HECKOJSIBKO MOKONEHNIN BbICOKOKBaNUUUMPOBaHHbIX
CrneumanuncToB, COCTaBMBLLMX CNaBy OTeyecTBEHHOro HedTerasoBoro komnnekca. Cpean ero
BbINYCKHMKOB — 3B€3bl MPOdUIBHOM HayKW, FNaBbl BeAyLMX KOMMaHWUK, SpKue npodeccuoHans,
KaX[IOHEBHO peLlaloLLMe COXHbIE TEXHUYECKNE N TEXHONOMMYeckme 3apadn.

PTY HedTn 1 raza um. .M. [ybku1Ha Bceraa crosn B aBaHrapae pasBuTus Kak dyHAaMeHTanbHbIX,
Tak 1 NpUKafHbIX UccnegoBaHUM B obnact HedTu 1 rasa.
Co3paHHble B yHMBEPCUTETE HayYHbI€ LWKOMbl — B CBOUX ANCLMMNIMHAX nyylime B mupe!

Mpodeccopcko-npenogaBaTenbCKunii COCTaB YHUBEPCUTETA HaLleNeH Ha To,
4TOObI C MOMOLLBIO COBPEMEHHbIX 0Opa3oBaTerbHbIX TEXHONOrMiA U hopM 0BydeHUs
[aBaTb CTyleHTaM camble NepeaoBble TeopeTUYeckme 1 NpakTUYecKne 3HaHus.

Ounnom PIY HedTu 1 rasa nm. N.M. [yOKmnHa — 3HaK KayecTBa. YHMBEPCUTET CTabuNibHO
BXOAMT B YNCIO NNAEPOB MO BOCTPEOOBAHHOCTM BbIMYCKHUKOB.

CpeJJ,VI ABTOPCKOro akTnBa Hallero XXypHalia TakXXe HeMano TeX, KTO y4uJca B nereH,u,apHoﬁ
«KKEPOCNHKEN. nx I'Iy6!1VIKaLI,VIVI HEN3MEHHO OTNINYaloTCA I'J1y6VIHOl‘/‘I n I'IpOCI)ECCVIOHaﬂVBMOM.

Xenaewm PTY Hed TV 1 raza umern .M. [yOkmnHa panbHelero passmutus ans obpeteHus
CTaTyca MMPOBOTO LieHTpa HedTerazoBoro oopasoBaHus 1 Hayku!

BenunkonenHbIX OTKPLITUI, TANaHTNBbIX CTYAEHTOB, HOBbIX tobUnees!

JKypHaix Bpemsa KoaTroO0uHra. Bpemsa I'PII»

Congratulations to the leading university in the oil and gas
education system of Russia with a glorious anniversary!

For nine decades, the university has brought up several generations of highly qualified specialists, who made up
the glory of the domestic oil and gas complex. The stars of specialized science, heads of leading companies, bright
professionals, who solve complex technical and technological problems everyday, are among its graduates.

Russian Gubkin State University of Oil and Gas has always stood at the forefront of the
development of both fundamental and applied research in the field of oil and gas. Scientific
schools created at the university are the best in the world in their disciplines!

The teaching staff of the University is aimed at providing the students with the most advanced theoretical
and practical knowledge with the help of modern educational technologies and forms of training.

Diploma of the Russian Gubkin State University of Oil and Gas is a seal of excellence.
The University is consistently among the leaders in demand for graduates.

Among the author’s asset of our journal there are also many who's alma mater is the legendary
Gubkin university, sometimes gently called “kerosinka”.
Their publications are always distinguished by depth and professionalism.

We wish the Russian Gubkin State University further development to gain the
status of a world center of oil and gas education and science!

Great discoveries, talented students, new anniversaries!

“Coiled Tubing Times“ Journal
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Completion &
Production Solutions

Fidmash | N®

OTBeyvasn Ha HOBbI€e BbI3OBbI

KomnaHus « ®DUAMALL» BbiBena Ha pbIHOK KONTIOOUHIroBY10 YCTaHOBKY TsXkenoro knacca MK40T -
MHOro3apa4Hbii KOMMNIEKC, CNOCOGHbIN OTKIMKHYThCS HA HOBble TEXHONOrMYeckue Bbi30Bbl.

MK40T nonHOCTbIO COOTBETCTBYET OCHOBHbIM MUPOBbIM TPeHA,aM Pa3BUTUSA KONTIOOMHIOBbIX TEXHONOIMI.
3Ta ycTaHOBKa - NpeAcTaBUTeNb HOBOrO KJlacca KONTIOOUHroBoro o6opyoBaHus, CyLLeCTBEHHO
pacwupsiolLero Habop ¥ NapamMmeTpbl TEXHOIOrMYECKUX onepauu. OHa cnoco6Ha He ToMbKO BbIMOJHATh
NpaKTM4YecKU Bce BUAbI paboT No KanuTanbHOMY PEMOHTY CKBaXXMH, HO U Gnarogaps MOLLHOMY UH)XeKTOopY,
yBenuyeHHOMy 06beMy y3/1a HAMOTKM, UCNOJIb30BaHUIO rMOKoM TpyObl 6onbLUOro AameTpa —
06CNy>XUBaTb CKBAXXUHbI 3HAYUTENbHbIX MYGUH C aHOManbHO BbICOKUM M1aCTOBbIM AaBJIEHUEM,
Mcnonb3oBaTbCs NPU HanpaBneHHoOM 6ypeHun, NP, uccnepoBaTenbckUX paboTax Ha CKBAXXUHAX BCeX
TUMOB, B TOM YMCJie B FOPU3OHTaNbHbIX yYacTKax.

MHHoBaUMOHHbIN An3anH yctaHoBkM MK40T no3sonsieT pa3mecTtUTb Ha OAHOM MOIHOMNPUBOAHOM LLUACCU
IVECO-AMT 10x10 komnnekT 060pyaoBaHM1s € y31IO0M HAMOTKU eMKOCTbio 7500 m FHKT ¢ 44,45 mm, 5400 m
'HKT ¢ 50,8 mm, 2800 m T'HKT ¢ 60,3 MM, MUH)XXEeKTOPOM C TAroBbIM ycunuem 45 T n MNBO ¢ ycnoBHbIM
npoxogom 100 mm.

KoHcTpykTopbl yctaHoBKM MK40T noctapanucb y4yectb BCe OCHOBHbIE
Tpe@oBaHMA 3aka34mKoB. KonTiobuHrosyio ycraHoBKY MK40T oTnuyaer:

MaHeBPeHHOCTb 1 NPOXOAMMOCTb: Bce 000pyaoBaHMe pa3MelLl,eHO Ha OJHOM crieLuanbHOM

MOJSIHONMPUBOAHOM LLUACCU C KNUPEHCOM 435 Mm;

— HafeXHOCTb — NPOBepeHHbIN BpeMeHeM AU3aiiH TMAPOCTaHLUM 1 OCHOBHbIX y3/10B obecneyuT
6e30TKasHylo paboTy He3aBUCMMO OT YCITIOBUI OKPY>KaloLLen cpefbl; B TOM YNCie MPU HU3KUX
TemnepaTtypax -40 °C, c BO3MOXXHOCTbIO XpaHeHUs Jo -50 °C;

- MPOCTOpHAas Tenno- v LWwyMmousonMpoBaHHas kabuHa onepaTtopa. ing yBenmyeH1Us 3proHOMUKN pabot
KabuHa n3rotaBnMBaeTcs C HAKJIOHHbIM cTeK/IoM. [laHHOe peLleHMe NOo3BOoseT, HAXOANACh B Kpecne
onepaTopa, o[HOBPEMEeHHO CieAUTb 3a UHXXEKTOPOM, Y311I0M HaMOTKU, Npudopamu;

— 3ProHOMMYHbIV NYNbT YyNPaBeHUs C 3NIeKTPOHHOMN ccTeMom c6opa AaHHbIX COGCTBEHHOW pa3paboTku
C3A0 «®dUIMALL», peannsoBaHHOW Ha NPOMbILLIIEHHbIX KOMMbIOTEpPaX € CEHCOPHLIMU 3KpaHaMU;

- noakJioveHue K cepucy «duamailu-OHnanH».

220033, benapycb, MuHck, yn. Pbibanko, 26

Ten.: +375 17 298 24 17, pakc: +375 17 368 30 26
E-mail: fidmashsales@nov.com, www.fidmashnov.by,
www.fidmashnov.ru, www.fidmashnov.kz
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C110c00 yIpaBaseMOro MHOTOCTAJUHHOI'O KHCJIOTHOT'O
I'PII B OCJIO’KHEHHBIX I'€0JIOIO-TEXHUYECKHX YCIOBHUAX

Controlled Multistage Acid Hydraulic Fracturing
Method Under Complicated Geological
and Technical Conditions

HUpex AIBUITAPEEB, riraBHbIf HHkeHep [IpeanpusaTus AKTIOOHHCKPeMCepBHC
00O «TarpaC - PemCepBHC>

Irek ADYLGAREEYV, Chief Engineer, Aktyubinsk-RemService Enterprise, Tagras-RemService LLC

lIpesermanus npeocmaesjiera 6 npozpamme

20-11 Mencoyrnapooroti Ha) v HO-NpaAKmueckoti
KoHgeperyuu Konmoourzosoie mexronozuu, [P,
BHYMPUCKBANCUNHHBLE PAOOMbL.

The presentation was held at the 20" Internationcal
Scientific and Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference.

BrIpab0oTKa 3a11aCOB KAPOOHATHBIX KOJUIEKTOPOB, KAK IIPABUJIO, OCJIOKHEHA OJTU30CTBIO BOJOHOCHBIX IIACTOB,
BEPTUKAJIBHON TPEUIMHOBATOCTDIO, BBICOKOH BA3KOCTBIO HE(DTH, BBICOKOI 30HAJIbBHON HEOAHOPOAHOCTBIO 3AJIE3KEN
Y BO3MOKHOCTBIO IPOPBIBA I'A30BOY MIAMKH.

Production from carbonate reservoirs is usually complicated by the proximity of aquifers, vertical fractures, high oil
viscosity, high zonal heterogeneity of deposits and the possibility of gas cap breakthrough.

Tarrac

HEeGTECePRMCHBLA
XonnHAHr -:=.r

000 «TarpaC-PemCepBuc»

Cnocob ynpaensiemoro
MHOMOCTaAMMHOro kucnotHoro MNP
B OCJIOXKHEHHbIX reonoro-
TeXHUYECKNX YCNOBUAX

W.H. Ageinrapees, P.M. AxmeTtwiuH, P.A, TabawHukos , 000 «TarpaC-PemCepeuc»

@.3. Wcmarunos, P.@. XycauHos, 3.M. Abycanumos, MNAO «TatHedTe»
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CyIIECTBYIONEE MHOXKECTBO TEXHOJIOTUI IPOBEJAEHN S MHOTOCTAJUMHBIX KMCJIOTHBIX I'PIT B ycioBusax Tatapcrana
HE HAXOQUT NPUMEHEHM IO IPUYHNHE CBOEU BEICOKOH CTOMMOCTH, HE OOECMIEYNBAIOIIEH JOCTATOUYHBIX JJIEOUTOB
CKBA’KUH B TEYEHUE IIPOJOJIKUTEIBHOI'O BDEMEHU.

The existing set of technologies for multistage acid hydraulic fracturing in Tatarstan is not used because of its high cost,
resulting in insufficient flow rates for a long time.

CYLLECTBYIOLME TEXHONOMMMU MHOMOCTAANMHBIX
PN B FOPU30OHTAJIbHBIX CKBAYKUHAX

1. C npymeHeHMeM NOpPTOB.,
aKTUBUPYEMbIX Lapom

2. C npumeHeHnem nNopToe
C pa3pbiBHbIMKM MembpaHamu

= e 3. C npumeHeHuem NopTos
-1 CO CABMMHbIMMW LUTOPKaMMm
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Controlled Multistage Acid Hydraulic
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B xomnanuu «I'arpaC-PemCepBHC» INTABHOU CTPATETUUECKOH LIENIBIO ABJIAETCA HALIEJIEHHOCTD BCETO KOJIJIEKTHBA Ha
CTPATErUYECKYIO LIEJb 3aKa349MKa. KaK IPaBUJIO, 3TO NOBBIIEHNE 3(PPEKTUBHOCTH OT HAIUX TEXHOIOTHUH, KOTOPAas
BBIPAKAETCA JONOTHUTENBHOM JOObIYEN HEPTH IMOO YBEIMUYEHUEM CPOKA CIIYKOBI CKBAYKHH.

15t nosblteHUs 3(ppekTuBHOCTH I'TM Ha KAPOOHATHBIX OTIOKEHUSIX COBMECTHO C 3aKA34YNKOM ObLITA
Pa3paboTaHa U B HACTOSIIEE BPEM S BHEAPACTCS TeXHOIOrHUs nposenicHuss MKTPIT ¢ ucrionp3oBanueM I'HKT,
MPOKAJIBIBAIOLIETO EP(HOPATOPA U YANIEYHOI'O ITAKEPA COOCTBEHHOU Pa3padOTKU KOMIaHNU «IarpaC-PemCepBUC».

At Tagras-RemService, the main strategic objective is to focus the entire team on the strategic objective of the Customer.
Generally, it is an increase in the efficiency of our technologies by additional oil production or an increase in the well
service life.

In order to increase the efficiency of enhanced oil recovery operations in carbonate reservoirs, Tagras-RemService
developed and introduced the technology of multistage fracturing using coiled tubing, puncture perforator and cup
packer. This technology has been developed jointly with the Customer.

MCNOJIb3YEMOE OBOPYOBAHWE ANA NPOBEAEHUA
TEXHONONrMU MKIren c UICNoJsieSOBAHMEM FHKT

KomnoHoBKa Hv3a THKT

Lsstparop Y Eunbhl MAKED AEdfs HMe X Snrsacril Mo e X Srines OO TP Gl N Bas wivia rigpdoparop

Maxkep yalweuyHbIA

NapoMexaHWYECKHA NpoKkanesBauwKA nepdopaTop

[[FEY S aep—rr—-
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Ilepen Hauanom paboT npousBoauTcs npussa3ka 'HKT k paspesy ro T'K. [lanee cinyCKaeTcst KOMIIOHOBKA B 33/TAHHBIH
WHTEPBAJI JJIs1 IPOKAJIBIBAHUS, PA3MbIBA KABEPH U 31KAYKH KHUCJIOTBI BO BCKPBITBIN HHTEPBAJI IO MEKTPYOHOMY
npoctpancTBy. KI'PIT KaXX10M TOC/IEAYIONIEH 30HBI IPOBOAUTCA IIYTEM IIPOKAIBIBAHUA HAMEYEHHOI'O MTHTEPBAJIA,
epeMENEHN A KOMIIOHOBKHM HHYKE 30HBI BCKPBITUA U ITOCAEAYIOMEN 3aKAYKH KMCJIOTBL

Before starting the work, the logging data is studied. Then the bottomhole assembly is run at target depth for punching,
cavity wash-out and pumping acid into the interval through the space between tubing and coiled tubing.
Each subsequent zone is treated by punching the target interval, moving the assembly below and then
pumping acid.

STANBI NPOBEAEHWA MKIPIN

1. CNO FHKT ¢ npubBopom MK JIM AnA NpUBAIKK K CTBONY CKBAMMHbI

2. CMNO FHKT ¢ koMnoHoBKo#A MKIPI1, npoKkanbiBaHWe OTBEPCTHI, Pa3MblB KaBepH

4
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Croco0 ynpasaseMoro MHOTOCTaTHHHOTO
KHUCIO0THOI'O I'PII B OCTOKHEHHBIX
re0JIOr0-TEXHHYECKHX YCIOBHAX

Controlled Multistage Acid Hydraulic
Fracturing Method Under Complicated
Geological and Technical Conditions

VHUKAJIBHOM OCOGEHHOCTBIO JJAHHOM TEXHOJIOTUH SABJICTCSI BO3MOXHOCTD OTCIICKUBAHUS 3aKOJIOHHOI'O
COOOIIEHUS MEX/y TIOPTAMH KaK IIepe/]] IIPOLIECCOM, TAK U B IIPOLIECCE 06PA6OTKH, BHOCUTD KOPPEKTUPOBKH
HENOCPEACTBEHHO B 1poriecce ['PIT 1 onpeessaTh ONTUMAIBHOE PACCTOSHUE MEKY IOPTAMHU /IS KAXKIOIO O6'BEKTA
pPaspaboTKU.

A unique feature of this technology is the ability to track the annular filtration between the ports both before and
during treatment, make adjustments during hydraulic fracturing and determine the optimal distance between the ports
for each reservoir.

NPUMEP YNNPABNEHWA NPOLECCOM MKIPN B KAPEOHATHBIX
KONNEKTOPAX 1 OCHOBHBIE NPEMMYLLECTBA METOOA

OCHOBHLIe
npeMMyllecTea
MeTona MKMPM -
3TO BOIMOMHOCTh:

gt i b IR TR, Wi e poind (i bt warropean § 14041140 m)

7 BbIABNATL 3AKONOHH Yo

UMpKynAUMIO Nepaq
Pn;

7 OTCnexueaTs
MenNacToBbe

nepeTokW B Npoyscce
obpaboTok;

» BHOCHTb
KOPPEeKTHPOBKK
HENOCPEeACTEEHHO B
npoyecce MPTT;

o et —

Ll | P |7 & M

{—-—.—j | 3 ! !,\ » onpegenATe Hawbonee
/’_/_/4_‘-_._._/‘_\-_._/_'““-—._._1% - ___.-o-""d_-"-q-: :

{ LS [ onTUMansHoe

If' N e F_,JT‘ Il_-l- . | TR e ﬂ—ﬂ—""'"_'[ PacCTORHIE MEMIY

i T =7 38 8 & § :'; T F R e A naa Pt 4 " : nopTamMu 4ns kasgore
ofverTa paspaboTiu.
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Ha maHHOM C1an/ie IPeICTaBACHbBI O6PA3ILbl 3/KOJIOHH IIPU UCIIBITAHUU Iepdopatopa. PoTo
N03aUMCTBOBAHO y KoMITaHuU HITO «'EJIMOH>.

This slide shows samples of casing strings during the perforator test. The photo is provided by SPA
(Scientific Production Association) GELION.

$O0TO KONNOHHBI NOCNE PABOTEI NEP®OPATOPA

1. MPOKON KONOHHBI C MMHTALIMER
LEeM. KONLLA
R T
Sy
e
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Croco0 ynpasaseMoro MHOTOCTaTHHHOTO
KHUCJIOTHOTO I'PII B 0C/IOKHEHHBIX
re0JIOr0-TEXHHYECKHX YCIOBHAX

Controlled Multistage Acid Hydraulic
Fracturing Method Under Complicated
Geological and Technical Conditions

PabOTBI IPOBEJECHBI HA ONMHHAAIATU CKBAXKUHAX. [JaHHAS TEXHOJIOT S IEPEBE/ICHA B PA3PSsi/L
MIPOMBIIUIEHHON 3KCILTyaTaliuu. Ha Hee O(pOpMIIEH TATEHT.

The operations were carried out in eleven wells. This technology has been patented and reclassified
to the category of commercial operations.

CKBEAXWMHBI C NPOBEAEHHBIM MKI'PN
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31ech IPeICTABIEHBl TEXHUYECKUE NTOKA3aTeNu poBeAecHHBIX KI'PIT Ha ceMu ckBaknHaX. I1o pesynbrary
MMPOBEICHHBIX Pa6OT B 1-11, 5-i1 1 7-11 30HAX HA CKBAKHHE Ne 4 GbITi OTMEHEHBI TIPOIIECCH Ha 2, 3,4, 6 1 8 CTainsAX
O IIPUYHHE IEPETOKOB, Y CKBAXXUHBI Ne 7 Ha 1-11 mopT BuinosHuau OI13 n orMenuan KI'PIT Ha 2-11 30HE ITO IPpUYHUHE
HAJIMYUS TIEPETOKA.

Ha yeTpIpex CKBaKMHAX PAHO TOBOPHUTD O ICOUTAX, TAK KAK CKBA’KUHBI TOJILKO 3aITYIIIEHBI B PA60TY. MOKHO JIMITb
OTMETUTD, YTO 3AITyCKHBIE IEOUTHI COOTBETCTBYIOT OKUJAEMBIM ITOKA3ATE/ISIM.

This slide shows the technical parameters of acid fracturing in seven wells. As a result, in zones 1, 5 and 7 in well 4
fracturing of stages 2, 3, 4, 6 and 8 was cancelled due to cross-flows, in well 7 at frac port 1 the bottom-hole treatment
was carried out and acid fracturing was cancelled at zone 2 due to cross-flows.

In four wells, it is too early to talk about production rates, as the wells have only been put into operation. It can only
be noted that the initial flow rates are in line with the expected values.

TEXHUYECKME NOKA3ATEJIUM KIrPn

c Makcu
OBbem OBuem m_ Mane-
Ne Oetut HedTu, T/cyT 3ou PN |kucnoTsl, rens, M Cpeanuii pacxon, HbIA —
m ofem pacxop, PaccTosHue
CKEAMMWHBI ™ w3 /MuH e e My ", MpumesaHue
Cpearvii oo, nopram | S
3anyckHoi Mnan | dakr | Cpemsuii | Cpegsnait || daxr | da
(3 mec.) Ha naH kT | CpegHu peaHu KT KT
01.09.2019
T | 31,5 10 5 | 5 | 368 32 68,8 072 | 18 w P noms:-:mm
s | 295 88 | 5 | 5 | 306 | 20 686 | 088 | 15 I iy
rer 7,2 59 5 5 46 45 o1 1,2 2 4.4
23468
w cTagu
74T 27,5 12,7 9 4 32 23 95 039 | 08 * 20 |ormerieHui ns-za
NepeTokos |
2-9,11-13
. cTagm
78r | 44,3 165 | 14 | 3 20 6 26 042 045 |+ 4 | ormenens us-
38 NepeTOKOE |
*gvor 11,1 9,6 5 5 38,8 18 56,8 0,86 1 20 P "°PTB;g”a°T°
1-it nopt ON3,
- oTMeHeH 2-i
6*8r 15,7 11,6 6 4 35 15,8 50,8 0,74 1 + 13 nopT uz-2a
nepeToka
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ITpousseny pacyeTbl HPUMEHUMOCTH TEXHOJIOIMH B 3dBUCUMOCTH OT BHYTPEHHETO AUAMETPA 3/KOJIOHH 1
auamerpa npumensemblx HKT. [TpuMmenenne FTHKT npeAnouTHTENBHEE MO CAEAYIOMUM IIPUYNUHAM:

— YBEJIMYEHHE CKOPOCTU PAOOT IO BCKPBITHIO 30H BO3AECHCTBUA;

— CHMIJKEHMA IOTEPb HA TPEHUE 32 CYET YBEJIUYECHU S KOJIBLEBOI'O IPOCTPAHCTBA,

— BO3MOKHOCTHU IIPUMEHEHM A 60JIEE IMUPOKOTO CIEKTPA OTKJIOHUTENEr npu KI'PTT;

— BO3MOKHOCTHU MOHUTOPHUHIA Ka4eCTBA pa3oomienus 308 KI'PIT;

— BO3MOKHOCTD IPOBEJEHUA PA6OT IPU HAJTUYHUH FA30HEDTENPOABICHULT,

— MeHblIer crouMocTuy nporuecca I13P u KI'PIT 06meB3s ThIX IO OTHOUIEHUIO K TPAJUIIMOHHBIM METOAM.

We calculated the applicability of the technology depending on the internal diameter of the casing string and the
diameter of the used tubing. The use of coiled tubing is preferable for the following reasons:

—anincrease in the rate of penetration in production zones;

— reduction of friction losses due to increased annular space;

— possibility to apply a wider range of whipstocks during acid fracturing;

— possibility to monitor the quality of zone separation for acid fracturing;

— possibility to perform works under conditions of oil and gas inflow;

— lower cost of preparation and completion works as compared to traditional methods.

PACYETHBLIE TPEHWMA HA KMCNOTE NPK 3AKAYKE
no 3ATPYEHOMY NPOCTPAHCTBY

MNokazaTens HKT 73 MM HKT 60 mm|THKT 38 mm

BHEWHHI AAMETP 06CaRHON KONOHHLI, MM 114 | 102 | 102
I'I'.:.'.‘lnl.l...tHl-.Ia. .&éﬂkm..oﬁcaqﬁnﬁ KI::I.;I'JI:;II.-II.-IIBI.,. MM L ?.,4 I 5,5 I 5,5
TonwmHa creHkn HKT, MM 5.5 5 ' 3
;&maMng KONbLEBOro NpoCcTpaHcTea, MM 26,2 31 53
Mnowags ce4eHUA KONbUEBOro NPOCTPAHCTEA, CM2 | 142 147 215
O6wKe NoTepU A3BNEHMA HA TPEHUE, aTM, 172 135
MakcumaneHo2 gaBneHue Npy MHUUWaLWK, aTM. 242 | 204*

:'.':pe.n,l-tee pabouee nasneHWe 3aKaYKKM, aTM. I 211 168%

Exioge!:

MpumeHeHe THKT npeanodYtuTensHo AnA:
+  YBENMYEHWS cKOpoCcTW paboT No BCKPLITUIO 30H BO3AERCTEWRA;
*  CHUMEHWS NOTepk Ha TPeHMe 33 CYeT yBeNWYeHWA KONLLEeBOro NPOCTPaHCTBa)

*  BO3MOXHOCTH NpuMeHeHus Donee wupokoro cnektpa oTknoHutenei npw Kren
C Y4eTOM BRICOKOBAIKWX CHCTEM;

* MO3BONAEST BECTM MOHWTOPHHI Ka4yecTea pascbwenua sox NP,
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31ech NPUBEIEHDI I'PAMUKHU, ITO KOTOPBIM MOXKHO YBUZETD: 1) B IIPOLIECCE NPOBEAEHHA HATHETATEIBHOIO TECTA
BBIABJIEHA 3aKOJIOHHAA UPKY/IALINA — ITaJIEHUE YCTHEBOT'O IABJIEHUA COBIIAJAET C MazieHreM aasnenusa s THKT,
2) B IpoLecce MPOBEEHUA HATHETATEIBHOI'O TECTA 3AKOJIOHHAA [IUPKYJIALNA HE BBIABIEHA — TEMII IAJJCHUA
YCTBEBOT'O JJABJIEHUA HE COBNAaaeT ¢ mageHueM B 'HKT; 3) 1o pe3ynbTaTy aHAIM3a HATHETATEIBHOI'O TECTA IPUHATO
penieHue o nposeaeHnn OI13, TPU3HAKN 3aKOJIOHHOM UPKYIALIMA COXPAHSIMCH B IIPOLIECCE TPOBEAEHUA PAOOT,
U Ha 4-M IrpaUKe OTKIOHEHUI HE BBISABJIEHO.

XOTEeNOCh 6B OTMETUTD, YTO BO3MOKHOCTD OTCJIEXKUBAHUS HAJIMYM S COOOIIEHUA MEXY IIOPTAMH yoepera
3aKa34YUKa OT JONOJIHUTEIbHBIX 32TPAT HA IIOUCK ¥ OTK/IIOYEHUE IOPTOB C HEXAPAKTEPHOM IIPOAYKIIVECH.

This slide shows the following graphs: 1) during injectivity test the cross flows behind the casing were detected —
the drop of wellhead pressure coincides with the drop of pressure in the coiled tubing; 2) during injectivity test the
cross flows behind the casing were not detected — the rate of wellhead pressure drop does not coincide with the drop of
pressure in the coiled tubing; 3) based on the results of the injectivity test analysis, the decision was made to carry out the
bottomhole treatment, the signs of the crossflow were observed during operation and no deviations were observed on
the 4th graph.

It should be noted that the possibility to monitor the presence of cross flows between the frac ports has saved
the Customer from additional costs for search and shutdown of non-productive frac ports.

KOHTPO/Ib TEXHONMOMMYECKMX MAPAMETPOB SAKAYKH 1 O
C BbIABNEHWMEM ZAKONMOHHOW UNPKYNALIMA
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TexHn4Yeckasa KoHpepeHuusa SPE

KpynHenwee HepTerazosoe meponpusatue SPE B pervoHe

12-14 oKTAGPA 2020  Fronpeceme

Mockea, Poccua

[obasbTe B Baw kKaneHaapsb!

Perucrpauma oTkpoeTtca B wione 2020. Cnegure 3a 0BHOBNeHWAMK Ha canTe: go.spe.org/20rpte-link

Mo Bcem BONpOCam CBAXKUTECH, NOXKaNyNcTa, ¢ Hamu: RussianReg@spe.org




» nakepHoe obopypoBaHwe

- obopypoeanue gna MHKT

« obopynosaHue gna MIPT

* ppe3epHbIi MHCTPYMEHT

* YCTLEBOE W CKBaXWHHOe obopyaoeaHue

NAKEP™
TYR3..

0K F P Odwe 8 Mockse:

+7 (495) 663-31-07
Odwme 8 CypryTe:

+7 (3462) 556-322
Odowe 8 Hosbpbeke:

+7 (3496) 423-100
www.packer-service.ru
info@packer-service.ru

rmapaenuyeckui paspslB nnacra
Hydraulic fracturing

Yenyru ¢ yeraHoskamu FTHKT
Coiled tubing services

OceoeHue cKBaXXWH a30ToM
Well gaslifting

3aKaH4YMBaHWE CKBaXWH
Well completion

MakepHbIN cepBUC
Packer service

NoeunkHbie PEEDTH
Fishing operations

Cynepeanzudr npu TKPC, oceoeHun,
FPMwuHKT
Workover, CT & fracturing supervising

packer-tools.ru, contactfdpacker-tools.ru
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MOIITHAA KOJITIOBUHI'OBAA YCTAHOBKA ITOMOZKET
HAM PACHIUPHUTD CIIEKTP ITPOU3BOJIUMbBIX PABOT

A POWERFUL COILED TUBING UNIT WILL HELP US
EXPAND THE RANGE OF WORK

Ha eonpocot acyprana <Bpems
ronmroourza. Bpems I'PI1»
omeeuaem O.B. Anopees, HauaibHuK
YHACIKA KOJUMIOOUH20BbLX
yemanosox OOO «HTIL] KPC»

Beceoa cocmosnacs 6 K)yapax

15-11 [lompebumensckoti
KOHeperyuLL 1o 601POCaAM
IKCNIYamaruil KomrooouH206020,
HACOCHOZ20, A30MH020 000D)008AHIA
u oobopyoosarus ons I'PI1

C3A0 «DHIMAIII».

«BpeMsa KOJITIOOHHTIA»:
Osier BUKTOPOBHY, HA KAKHX
KOJITIOOHMHTOBBIX TEXHOJIOTHAX
crienuaan3upyercsa Bama komnanusa?

Ozner AggpeeB: B OCHOBHOM Hallla KOMIAHUA
IPOU3BOJAUT CTAHAAPTHHIE ONICPAIIUU: OCBOCHUE
CKBaX1H nocsne I'PIT, npOMBIBKY, KUCJIOTHBIE
06pabOTKHU NPU3A6OUHON 30HBI TIACTA, TUKBULAITUN
napa(PHUHOBBIX U I'HJIPATHBIX IPOOOK, PHP,
JIOBWJIbHBIE PAOOTHL U JIP.

BK: Kakue KOJITIOGHHI'OBBIE YCTAHOBKH
AKCIUTYAaTUPYIOTCA Banrei koMnmaHuern?

0O.A.: YV HaAC 32/1€ICTBOBAHBI IBE€ KOATIOOUHI'OBBIEC
ycranoBku MK30 npoussogctsa C3AO «PHIMAI,
4 TAKXKE A30THASA YCTAHOBKA OT 3TOTI'O MIPOU3BOAUTESA
060pyaoBaHUs. B HacTOs1IIEE BpEMS BEAEM
IEPErOBOPHI O IPUOOPETEHNH YCTAHOBKHU TSKEIOTO
kiacca MK40T pist Toro, 4T068I pa60TATh C
TUOKOI Tpyoou guaMmeTpoM 50,8 MM. Takke XOTUM
MOJICPHU3UPOBATB JIBE HAIIIU JJCHCTBYIONIUE
KOJITIOOMHI'OBBIE YCTAHOBKU, BBIYIICHHBIC B
2011 u 2013 rogax, 9TOOBl OHU COOTBETCTBOBAIN
COBPEMEHHBIM TPEOOBAHUAM.

B HacTofILLee BpeMA Begem
rneperosopsbl 0 I‘Ipl/I06peTEHVIVI you currently working with?
YCTaHOBKM TAXENIoro Kjacca
MKA40T pns Toro, 4toObl
paboTtaTb ¢ rMbKom Tpyoom

BK: CTHKT xaxoro suameTpa Bol
padoTaeTe B HACTOALIEE BPEeMsI?

O.A.: Mb1 padoTtaem ¢ THKT
JuaMeTpom 38,1 MM IPOU3BO/ICTBA
NOV Quality Tubing. TonmuHa CTEHKH

‘Coiled Tubing Times”
Journal is interviewing
OV, Andlreev, bead of the
section of coiled tubing
units in research and
development centre
"KRS"LLC

The conversation tooR
Dplace at the 15" Consumer
Conference on the
operation of coiled

tubing, pumping, nitrogen
equipment and equipment
Jor bydraulic fracturing of
NOV FIDMASH.

Coiled Tubing Times: Oleg
Viktorovich, what coiled tubing technologies
does your company specialize in?

Oleg Andreev: Basically, our company performs
standard operations: development of wells after
hydraulic fracturing, washover, acid treatment of the
bottom-hole formation zone, elimination of paraffin
and hydrate plugs, remedial cementing, fishing
operations, etc.

CTT: What coiled tubing units is your company
using?

0.A.: We have involved two coiled tubing units
MK30 manufactured by NOV FIDMASH, as well as a
nitrogen unit from this equipment manufacturer.

We are currently negotiating the purchase of a MK40T
heavy-class unit in order to work with a coiled tubing
with a diameter of 50.8 mm. We also want to upgrade
our two existing coiled tubing units, released in 2011
and 2013, to meet modern requirements

CTT: What diameter CT are

0.A.: We work with 38.1 mm
coiled tubing manufactured by
NOV Quality Tubing. The wall
thickness is 3.4 mm.

3.4 MM, anameTtpom 50,8 mm.

BK:/IBaroga Ha3aja HAa HAIIEM
poeiake nosasuauch FTHKT
POCCHHCKOIO IPOU3BOACTBA, IIO

BbI OTHOCHTECH K IpoeKTy ESTM?
0.A.: fI Bepro BO BCe 1yYllee, HO
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We are currently negotiating
the purchase of a MK40T
heavy-class unit in order to
MO EITR GIMNEISTE R TR el Work with a coiled tubing with

a diameter of 50.8 mm.

CTT: Two years ago,
Russian-made coiled tubing
appeared on our market, in
reviews of good quality. How
do you feel about the ESTM
project?

0O.A.: 1 believe in all the best,



Pa6oTaI0 HA IPOAYKIIUH KOMITAHHUH, KAYE€CTBO
KOTOPOI ITPOBEPEHO BPEMEHEM.

BK: BsI ckazanu, ayro 000 «<HTII KPC»
HaMepPEeHO NPHOGPECTH MOUTHYIO
KOJITIOOMHI'OBYIO YCTAHOBKY. B CBsI3H Cc uem
BO3HHKJIA TAKAsA HOTPEOHOCTH? KoMIIaHuA
HaMepeHa IIPOU3BOJHUTH HOBBIE BHBI PA0OT
B 00JIee CJIOKHBIX CKBAKHHAX?

0.A.: [1a, Bel ipaBbl. MBI XOTUM IPHOOPECTH
6051e€ MOITHYIO KONTIOOMHI'OBYIO YCTAHOBKY,
IIOTOMY YTO TaKHM OO6PA30M MBI CMOXKEM
PaCIIMPUTD CHEKTP IPOU3BOUMBIX PA6OT.
CerojiHs 3aKa34UK IIPEJJIaraeT HaM paboTaTh B
CKBA’)KMHAX C aHOMAJIBHO BBICOKHMM JIABJICHHUEM,
pas3bypusaTh NOpTel MI'PIT 1 faxe 3a0ypuBaTh
C KOJITIOOMHI'OM HEGOJIBIINE YIACTKH
T'OPHU30HTAJIBHBIX CTBOJIOB. CaM 110 ce6e
KOJITIOOUHT — 3TO MHCTPYMEHT. IJIs1 TOI'O 9YTOOBI
MIPOU3BOAUTH H0JIEE MTOJTHOLIEHHOE OYPEHHUE,
JIOTIOITHUTEJIPHO K KOJITIOOWHTI'Y HYKHO €ITIC 1
JPyroe MOITHOE OOOPYAOBAHUE. DTO U CUCTEMBI
OYHCTKH, ¥ OOJIEE TPOU3BOANTEIBHBIE HACOCHI,
KOTOPBIE CMOT'YT pab0TaTh IPH AHOMAJIBHO
BBICOKOM J1aByeHnH — 32 700 atm. Kpome Toro,
JUIA paboT NOJOOHOIO XapaKTEPA HYKHBI
MOIITHBIC 230 THBIC YCTAHOBKN. OJIHUM CJIOBOM,
TPeOGyeTCs IPAKTUYECKH ITOJTHOC TEXHUUECKO
NePEOCHAIEHHE. E}

: o i

but I work on the company's products, the quality of

which is time-tested.

PRACTICE

CTT: You said that research and development
centre "KRS"LLC intends to acquire a powerful
coiled tubing unit. What is the reason for this
need? Does the company intend to produce

Mbl XoTM NpnobpecTn
Oonee MoLLHYIO
KONTIOOMHIOBYIO YCTaHOBKY,
NOTOMY YTO Takmm obpasom
Mbl CMOXEM PacLIMPUTb
CNeKkTp NPOM3BOANMbIX
paboT. CerogHsa 3akas4ymk
npegnaraeT Ham paboTaTb
B CKBaXXMHaX C aHOMasIbHO
BbICOKMM [aBNIeHMEM,
pa30ypwmBaTb nopTbl MIPI
1 paxke 3adypmBaThb C
KONTIOOMHIrom HebonbLuve
YHaCTKMN FOPU3OHTASbHbIX
CTBOJIOB.

We want to purchase a more
powerful coiled tubing unit,
because in this way we can
expand the range of work
performed. Today, the
customer offers us to work
in wells with abnormally
high pressure, drill hydraulic

fracturing ports, and even drill

small sections of horizontal
shafts with coiled tubing.

-

r.

new types of work
in more complex
wells?

O.A.: Yesyouare
right. We want to
purchase a more
powerful coiled tubing
unit, because in this
way we can expand
the range of work
performed. Today,
the customer offers
us to work in wells
with abnormally
high pressure, drill
hydraulic fracturing
ports, and even drill
small sections of
horizontal shafts with
coiled tubing. Coiled
tubing itself is a tool.
In order to produce a }
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BK: HoBas1 KOJITIOOHHTOBAsA YCTAHOBKA
TsAXKeJI0ro kaacca MK40T umeer
XapaKTEePUCTHKH, IO3BOJLAIOITHE 3aAKPBITH
IOJHBIHM ITUKJI TPEOGYyeMBIX PHIHKOM PaboT,
HE TaK Im?

0.A.: []a, nporpecc Hanuno. C «bPHUIMAIlleM» MbI
COTpyAHUYAEM AaBHO, ¢ 2005 roaa. [Ipeanpustue
HE CTOUT Ha MECTE: 3AMETHO PA3BUTUE U 1O
KOJITIOOMHT'OBBIM YCTAHOBKAM, U IO CTAHIUSAM
KOHTPOJIA U YIIPABJICHU A, U IIO TOMY, YTO C 38-11
TPyOBI nepenuy Ha 44-10 u 50-10. [Tmoc Bce
ABTOMATHU3HUPOBAHO, IIJIIOC CEPBUC «DUMalII-
OHJIaMiH», TO3BOJISIONIUN U3 IIOOOH TOUKH B PEXKUME
PEAIBLHOIO BPEMEHHU BH/ICTD BCE 3AKAYKH, BCE
HAPAMETPBI, BCE TEXHOJIOI'MYECKHUE MPOIIECCHI.

BK: Banrv yCTaHOBKH IIOAK/IIOYEHBI K 3TOMY
cepBHCY?

O.A.: HeiHemHMe — oKa HeT. HoBas yCTaHOBKA,
KOHEYHO, OYICT NOJKJIIOYCHA.

BK: Kakue KOITIOOHMHI'OBBIE TEXHOJIOIUH,
Ha Bam B34, II0J1yYaT ITUPOKOE
pacupocTrpaHeHHE B OIHIKAUIINE JICT ISTH?

0.A.: Paz6ypusanue noptos MI'PIT, cenneKTUBHbBIE
06paboTku 1311, ycTaHOBKA U3OJISIIIUOHHBIX
MAKEPOB.

BK: CerogHs:a oT OGHOI'O U3 KOJLIET
A yCABIIIAJIA MHEHHE, YTO PA3BHTHE
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more complete drilling, in addition to coiled tubing,
you also need other powerful equipment. These are
cleaning systems and more efficient pumps that can
operate at abnormally high pressures — more than
700 atm. In addition, for work of this nature, powerful
nitrogen units are needed. In a word, almost complete
technical re-equipment is required.

CTT: The new MK40T heavy-duty coiled tubing
unit has the characteristics that allow to do the
full range of work required by the market, right?

0.A.: Yes, the progress is evident. We have been
cooperating with Nov FIDMASH for a long time, since
2005. The enterprise does freeze in development: It
is noticeable both concerning coiled tubing units,
monitoring and control stations and in the fact that
from the 38" coiled tubing they switched to the
44t and 50™. Plus everything is automated, plus the
Fidmash-Online service, which allows you to see all
downloads, all parameters, all technological processes
from anywhere in real time.

CTT: Are your units connected to the service?
0.A.: The current ones are not yet. The new unit, of
course, will be connected.

CTT: What coiled tubing technologies, in your
opinion, will be widely used in the next five years?

0O.A.: Drilling of multi-stage hydraulic fracturing
ports, selective processing of the bottomhole



KOJITIOOMHTOBBIX T€XHOJIOTHH CAEP>KUBAECTCA

B TOM 9YHCJIE€ HEXBATKOH Ka9€CTBEHHOTI'O

BHYTPHCKBAKHHHOI'O HHCTPYMEHTA. DTO TaK?
0.A.: OTyacTu. YCOBEPUICHCTBOBAHUE UHCTPYMCHTA

ugeT. Mbl, B YaCTHOCTH, IIOKYITAEM BITIOJTHE

Ka4ECTBEHHbIE KOHHEKTOPBI, OOPATHBIE KJIATIAHBI,

HACaJKN y KOMITaHUM «[Takep Tymn3».

BK: Be1aep;KHBaIOT IM CPABHEHHE
OTE4YE€CTBEHHBIE CEPBHCHBIEC KOMIIAHHH C
KOMIIAHHIMH «00JIbIIOHN YETBEPKH»?

0.A.: He XOuy CBOMX YEPHUTD, HO MEXKAYHAPOAHDIE
CEPBUCHBIE KOMITAHWUH MIATHYJIU TAK JAJIEKO, UTO
MBI [IOYEMY-TO HE MOKEM HX JOTHATDb. C Jpyrou
CTOPOHBI, €CIH, HATIpUMeD, «IIITIoMOepxKE» KAKYIO-
TO TEXHOJIOTUIO HAPA6ATHIBAJIA IECATUNETUAMU, TO
II0YEMY MbI Ha/IEEMCI OCBOUTD €€ 34 I'OA-1Ba?

BK: B JIL1roMGeprKe» CIUTAIOT, ITO
HX TCXHOJIOI'HH ITOIYYIAOT HIMPOKOEC
PACIIPOCTPAHEHHUE y APYTUX KOMIIAHHUH B
PoccuM cryCTsA IIPHMEPHO ILATH JIET.

0.A.: TaK ¥ €CTb, TOTOMY YTO OOKATATh UX HY>KHO.
Ho 3TO (haKT, 94TO BCE OCHOBHBIE TEXHOIOTUUA
NPUXOIAT K HaM € 3anazaa. ECTb Koe-4To HaIlle,

HO OYEHB MAJIO. Sl MATPHUOT, HO BEIHYXKJEH 3TO
KOHCTATHPOBATbD.

BK: Banry nmo:xejIaHHsA KOJLJIeraM B3 IPyTHuxX
KOMITAaHHH.
0.A.: He cToATh HA MECTE, ABUTATHCA Briepes,. 1

JIMYHO KAKJIOMY — CHACTDBA B CEMbEC, 3JIOPOBbS, YCIICXOB.

Bena 6eceny l'asxnHa Byisika,
«Bpems konTroouHra. Bpems I'PII»

HAIITA CITPABKA

formation zone, installation of insulation packers.

CTT: Today, from one of my colleagues, I heard
the opinion that the development of coiled
tubing technologies is constrained, partly by
the lack of high-quality downhole tools. Is this
true?

0O.A.: Partly. Tool improvement is coming. In
particular, we buy quite high-quality connectors, check
valves, nozzles from the Packer Tools company.

PRACTICE

CTT: Do domestic service companies bear
comparison with the Big Four?

0.A.:1do not want to slander our domestic service
companies, but the international ones have gone so far
that for some reason we cannot catch them up. On the
other hand, if, for example, Schlumberger developed
a technology for decades, then why do we hope to
master it in a year or two?

CTT: Schlumberger believes that their
technologies become widely used by other
companies in Russia after about five years.

0.A.: That's right, because you need to run them in.
But it is a fact that all the main technologies come to us
from the West. There is something of ours, but very few.
I'am a patriot, but I have to admit it.

CTT: Your wishes to colleagues from other
companies.

0.A.: Do not stand still, move forward. And
personally to everyone — happiness in the family,
health, success.

Interviewer — Halina Bulyka, Coiled Tubing Times

000 Hay4IHO-TEXHUIECKHH HEHTP KANNUTAIHBHOI'O pEMOHTA CKBa:kHH>» (000 <HTII KPC») - THHAMHYHO

PAZBHBAIOIIAACA KOMIIAHU A, OCHOBHOH J€ATEJIbHOCTBIO KOTOpOfI ABJIAOTCAYCIAYIHA B 00JIACTH KAITHTAIBHOT'O

H TCKYIIECro pEMOHTA CKBAKHH. KoMmmmaHusa pPacImoaaracT 10CTATOYHBIMH IIPOU3BOACTBCHHBIMHA H

MaTepPHAIBHBIMH PECYPCAMH, KBATH(DHITHPOBAHHBIM HHKE€HEPHO-TEXHHIECKHM IIEPCOHAIOM,

O6JIa,ZIa}OIIII/IM SHAYHUTCJIBHBIM NIPAKTHYCCKHUM OIIBITOM, YTO ITIO3BOJISIET B KpaTqaiImee BpEeMA pelIaTb JIFOOBIE

TEXHOIOI'HYCCKHE 3aJa9YH: OT BBIIIOJTHCHHU A OCHOBHBIX paGOT A0 BHCAPECHHUA CAMBIX B})ICOKOS(I)(I)CKTI/IBHI)IX

TEeXHOJIOTHI, 00€CIeIHBAIOIIUX KOHKYPEHTOCIIOCOOHOCTH M CTPEMHTEIBHBIN POCT KoMIaHuH. IIpeiaras

3AKA3YHUKY FapaHTHﬂHOC PECIICHHUE ITPONU3BOACTBCHHBIX 32129, KOMIIAHH A IIOCTOAHHO IIOBBINIACT KAYECCTBO

IIPEJOCTABIAEMBIX YCAYT, PACITHPACT JHHEHKY IIPHUMEHEHH I II€PEJOBBIX TEXHOIOTHH, AHATU3UPYET U

AA€T ONCHKY IIPUMCHCHH IO T€X HJIH HHBIX TEXHHUKO-TEXHOJTOTHYI€CKHX pemennﬁ, 4 TAKIKE COBEPIICHCTBYET

METOJHMKY BEIOOPA CKBA’KHH-KAHIHUIATOB JIJISI ©X PEMOHTA.

OUR REFERENCE

Research and development centre "KRS" is a dynamically developing company whose main activity is services in
the field of workover and maintenance of wells. The company has sufficient production and material resources,
qualified engineering and technical personnel with significant practical experience, which allows us to solve any
technological problems in the shortest time: from performing basic work to operating the most highly effective
technologies that ensure the company's competitiveness and rapid growth. Offering a guaranteed solution
of production problems to the Customer, the company constantly improves the quality of services provided,
expands the range of advanced technologies, analyzes and evaluates the use of certain technical and technological
solutions, and also improves the methodology for selecting candidate wells for their repair.
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www.fidgroup.by

FPYNNA ®UA-

HHHOBALMOHHOE OBOPYAOBAHHE

[E®EKTOCKOMN rMBEKON HACOCHO-
KOMMPECCOPHOW TPYEbI

OnpegeneHue peansHoro CoCTOSHMS TMBKOI
HaCOCHO-KOMNPECCOPHON TPyObl Ha BCEX aTanax eé UCnonb3oBaHus.

BuisiBnsiemble KoHTponupyemsie
AeteKTbI: napameTpbl:

e OTBEPCTYSA, e JMametp,

® DaKOBUHbI, ® TOMLIMHA CTEHKM,

® BMSATHHbI, e 0BarnbHOCTb,

e NONepeyHble e Temneparypa Tpybbl,
HapyXHble/BHYTPEHHWE e Bubpauus,
TPELLMHBI. e AnuHa TPyBbl.

220033, Pecnybnvika Benapych; r. fMHHt:’:%,-;ifn;'_'P:hiﬁien'kh}-Zﬁ"
Ten.: + 375 (17) 298-40-81
info@fidgroup.by



[TPAKTHUKA

HALLUE OCHOBHOE TEHAEPHOE
NMPEMMYLLEECTBO - 3TO KAYECTBO
OKA3bIBAEMOI'O CEPBNCA

OUR MAIN TENDER ADVANTAGE
IS THE QUALITY OF THE SERVICE
PROVIDED

Ha 8onpocul wcypraia ‘Coiled Tubing Times”
Bpems konmroburza. Journal is interviewing
Bpewmsa I'P[1> omeeuaem M. Valiullin, Chief Engineer
MC. Banwyinum, 271a6HbliL of PKF GIS-Nefteservis LLC.

urienep OO0 JIKD The conversation
dHUC-Hegpmecepauic». took place at the 20"
Beceoa cocmosnacs International Scientific
8 Kyyapax 20-ii and Practical Coiled
Mexncoyrnapoonoti Tubing, Hydraulic
HAYUHO-NPAKMUYECKOLL Fracturing and Well
Komngpeperyuu Intervention Conference.
Konmrooburzo6nie

mexnonozuu, I'Pl1, Coiled Tubing Times:
BHYMPUCKBANCUHIbLE Marat Salavatovich, what
pabomuwi. services does GIS-Nefteservis

specialize in?

Marat Valiullin: Our company
traditionally develops field
geophysical tests on CT with

«BpeMs1 KOITIOOMHTa»: Mapar
CamaBaToBHUY, HA KAKHX
YCIIyrax CIeuaJau3upyeTcs

«THC-HedrTecepBHuc»? various integrated cable systems —
Mapat BanuymauH: Hamma koMnanus from classic cables to fiber optic. This is a

TPAAULMOHHO PA3BUBAET IPOMBICIIOBO- familiar topic for us. We also solve the entire

reousnueckue uccaegosanus (II'M) na 'HKT ¢ main spectrum of problems with coiled

Pa3/IMYHBIMU UHTETPUPOBAHHBIMU KA6EIbHBIMU tubing for repairs: we also produce classic well

CHUCTEMAMHU — OT KJIACCUYECKUX KaOeJIeH 10 development, including milling, as well as

OITTOBOJIOKOHHBIX. DTO IIPUBBIYHAS JIJISI HAC emergency operations.

TEMATHUKA. TaK)Ke MBI pEMIaeM BECb OCHOBHOI

crnekTp 3a7a4 ¢ THKT o peMoHTaM: TPOU3BOAUM U CTT: What can you say about the

KJIACCUYECKHE OCBOCHMU S CKBAXKMH, U (ppe3epoOBaHMS, technical equipment of your company?

Y ABAPUITHBIE PAOOTHIL. M.V.: At the moment, we have two own coiled
tubing fleets and one leased.

BK: Yt0 BBl MOZKETE CKA3ATH O B nocne JHee BpemMs Accordingly, we have two
Texnnqecx:m OCHAIEHHOCTH Bamern HaMeTUNCA TPeHA co.1led tubing units- one of the
KOMITAHHH? middle class and one heavy —

M.B.: Ha TeKy1Mi MOMEHT y HAC Ha yannHeHune for working with a tube with
(PYHKIIMOHHUPYIOT JiBa COOCTBEHHBIX (psioTa THKT rOPU30OHTaNbHbIX a diameter of 50.8 mm. The
Y OJJVH APE€HJOBAHHBIIN. COOTBETCTBEHHO, Y HAC Y4aCTKOB. complexes also include nitrogen
JIB€ KOJITIOOMHI'OBBIE YCTAHOBKU — O/IHA CPETHETO and pump units manufactured
KJIACCA U OJJHA TSKEJIOTO — IJ1s1 pabOTHI C TPyOOH In recent years ial=1g=8 by NOV FIDMASH.
auameTpom 50,8 MM. B cocTaBe KOMIIEKCOB
3a/IEMCTBOBAHBI TAK)KE A30THBIC has been a tr_end CTT: In recent years, the
Y HACOCHBIE YCTAHOBKH IIPOU3BO/CTBA for Iengthenlng trend towards servicing
C3A0 «DPH1IMAI». honzontal sections. deeper wells with extended

BK: B mociiegHue roasl B HedrecepBuce horizontal sections has
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OTYETIHBO CTAJI IPOABIATHCA TPEHJ HA
00CIy:KHBaHHE 0o0JIee I'TyOOKHX CKBAKHH

C IIPOTSKEHHBIMH I'OPH30HTAJIBHBIMH
yyacTkamu. Kak MeHAeTCA CTPYKTypa padboT
Banre¥i KOMIIaHHH B COOTBETCTBHH C 3TOH
TEHACHITHUCH?

M.B.: IeCTBUTENBHO, B IOCJIEAHEE BPEMS
HAMETHJICS TPEH/I HA YJUIMHEHHUE TOPU3OHTAIBHBIX
Y4YACTKOB, HO MBI IOKA HA 3Ty TEMATUKY CMOTPHUM
C OCTOPOXKHOCTBIO BBUAY TOTO, YTO JIJIS HOJOOHBIX
PaboT HEOOXOAMMBI COBEPIIEHHO JPYTHE KJIACCHI
KONTIOOWMHTOBBIX YCTAHOBOK. OTHAKO OO'bEMBI
PBIHKA, IO MOEMY MHEHHIO, [IOKA €II1€ HEJTOCTATOYHBI,
4TOOBI YBEPEHHO BCTYIATh B 3Ty HUILY. TeM HE MeHEe
MBI, KOHEYHO, TOTOBUMCS K TAKUM PA0OTaM, IOTOMY
4TO UX HEU3OEKHO HYKHO OYJICT JIC/1ATh.

BK: Pacckazkure o reorpaduu gesare IbHOCTH
«THC-HedTecepBHC» H I'€OJTOTHIECKHUX
YCJIOBHAX B MECTAX PAOOT.

M.B.: AGCOIIOTHO pa3Hasi reorpadus Hamen
JIEITEIBHOCTU — OT 3amnajHou Cubupu 10
BOCTOYHOM, T/1€ 3271€TAIOT U BBICOKOBSI3KUE HEPTHU, U
HAOGIIOJAI0TCS PA3JIMYHBIC TEMIIEPATYPBI 3AJIETAHUSL
KOJIJIEKTOPOB — OT I'OPSIYUX HE(PTEN JJO XONIOIHBIX.
Mpl paboTaeM KaK HA TPAJUIMOHHBIX KOJJIEKTOPAX,
Tak 1 Ha TP 3ax, B TOM 4HCje Ha 6aKEHOBCKOU
CBUTE.

BK: KTO Banri OCHOBHBIE 3AKA3YHUKH, €CJIH HE
cexkper?

M.B.: TeppATOPHIO HAMNUX PAOOT I OUEPTUIL
ITouTH BCE KPYIIHBIE HEAPONOIb30BATENH,
32JIEICTBOBAHHBIE TAM, ABJIAIOTCA 3AKA39YNKAMH
YCJIyT HAIIEH KOMITAHUH.

BK: Kakue daxropsl, mo Bamemy
MHEHHIO, IIPEIITCTBYIOT PA3BUTHIO
BBICOKOTEXHOJIOTHYHOI'O HE(PTEra3oBoro
cepBuca B Poccumn?

M.B.: HaBepHoe, INIaBHOE IIPENATCTBUE — TO,
4TO IIPU BEIOOPE KOHTPATEHTOB OCHOBHOM
YIOP AE/IA€TCA Ha IEHOBOU MOMEHT, TO €CTh, K
COXKAJIEHUIO, ONIPEJEJICHIE OAPAAYNKA YCIIYT
0a3UPYyETCA UCKIIOYUTENBHO HA IPEJJIOKECHHOIM
UM LICHE.

BK: CynrecTByeT TaK>Ke MHEHHE, 9YTO
HEKPYIITHBIE CEPBHCHBIE KOMIIAHHHU CTAPAXOTCA
IIPENIOKHATH 00Iee HU3KHE IIEHBI HA CBOH
YCJIYTH, II0 CYTH, HAYT Ha JIEMITHHT, H 3TO
MeNIaeT KPYITHBIM KOMIIAHHUAM IIPeNIararb
32Ka3YHKY BBICOKOTEXHOJIOIHYHbIE, 4 3HAYHT,
6osee goporue, paboTsl. BBI COITTACHEBI C 3THM
MHeEHHueM?

M.B.: He cornacen. Beib HEKPyIIHbIE KOMIIAHUU
10 ONIPEJEIEHUIO HE MOT'YT IIPEAJIOKUTD ITOTHBII
CIIEKTP 3KCKJIIO3UBHBIX TEXHOJIOI'MH, KOTOPBIA
UMeEETCA B ApCEHAJIE Y KPYNHBIX. Hy 1 B 1I060M

clearly become apparent in the oilfield

PRACTICE

services. How is the structure of your
company changing in accordance with

this trend?

M.V.: Indeed, in recent years there has been
a trend for lengthening horizontal sections,
but so far we are looking at this subject with
caution, since completely different classes of
coiled tubing uniits are needed for such work.
However, the market volume, in my opinion, is
still insufficient to confidently enter this niche.
Nevertheless, we, of course, are preparing for
such work, because they will inevitably need to

be done.

CTT: Tell us about the geography of GIS-
Nefteservis and the geological conditions
in the workplace.

M.V.: The geography of our activity is
completely different — from Western Siberia
to Eastern, where highly viscous oils also
occur, and different reservoir temperatures are
observed — from hot to cold oils. We work both
with traditional collectors and with hard-to-
recover reserves, including the Bazhenov suite.

CTT: Who are your main customers,

if not secret?

M.V.: I outlined the territory of our work.
Almost all the major subsoil users involved
there are customers of our company services.

CTT: What factors, in your opinion,
impede the development of a high-tech oil

Hanbonbluee
pa3BuTMe nony4vart
TeXHONornu,
npegnonaratowme
npuMeHeHue
KONTIOOMHIroBbIX
YCTaHOBOK TSXXENOoro
knacca c THKT
MaKCMMalbHbIX
ANaMeTpOB.

The most developed
technologies will be
those involving the
use of heavy c;lass
coiled tubing units
with coiled tubing of
maximum diameters.

and gas service in Russia?

M.V.: Perhaps the main
obstacle is that when
choosing contractors, the
main emphasis is on the
price moment, that is,
unfortunately, the definition
of a service contractor is
based solely on the price
offered by it.

CTT: There is also an
opinion that medium-
sized service companies
try to offer lower prices
for their services, in
fact, go for dumping,
and this prevents large
companies from offering
high-tech, which means
more expensive, jobs to
their customers. Do you
agree with this opinion?

M.V.:1do not agree.
Indeed, small companies, }
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CJIy4ae y MEJKHUX UI'DOKOB HE(PTECEPBUCHOTO
PBIHKA KOJIMYECTBO U3JAEPKEK HUUYTh HE MEHBIIIE,
4EM Y KPYIHBIX. DTO MHEHUE, OUEBH/IHO, BBI3BAHO
TEM OOCTOATENBCTBOM, YTO PBIHOK HE YMEET
JIOTOBAPUBATHCS BHYTPH CEOSL.

BK: KakOBBI KOHKYPEHTHBIE IIPEUMYyIIECTBA
«~THC-HedTecepBHC», TOMOTAaONIHNE KOMIIAHUH
MOOEKIATH B TEHAEpaAX?

M.B.: Hame OCHOBHO€E TEHJEPHOE IIPEUMYIIECTBO
— 9TO KA4ECTBO OKA3bIBAEMOTI'O CEPBHCA.
HemanosaxxHa B HE(PTECEPBUCHON UHIAYCTPUU U
COBPEMEHHAS OCHAEHHOCTD, HOBU3HA TEXHUKHU.
Hy 1, KOHEYHO K€, GOJIBIIYIO POIb UT'PAET
OIIEPATUBHOCTD B IIPUHATUU PENICHUI.

BK: KaxHe TeXHOJOruH, cBa3anmHbie ¢ THKT,
IIoJIyd4ar, 1o Bamemy MHEHHIO, HAHOOJIbIIIEE
pa3BuTHE B 0003pHMOM Oy/ayHIemM?

M.B.: Hau6oJbliee pa3BUTUE IOTYYaT
TEXHOJIOTUH, IIPEAIIONATAIONINE TIPUMEHEHHE
KONTIOOWMHTOBBIX YCTAHOBOK TSKEJIOTO KJIACCA C
I'HKT MakCMMabHBIX JUAMETPOB. YTO KacaeTcs
CTUMYJISALIUU ILIACTOB, TO, 5 AYMAIO, BPSA/J| I B 3TOM
CETMEHTE MOABUTCA YTO-TO NPUHIUITNAIBHO
HOBOE. [TOKa, HABEPHOE, 3/1€Ch OYyIET B OCHOBHOM
MexaHudeckas pabora ¢ THKT.

BK: AKTyaJJbHa JIH 414 Bamer KoMIaHuu
IPooGIeMa HEXBATKH KBATHU(PHUITHPOBAHHBIX
KaIPOB CPETHETO 3BEHA JIJISI OOCTYKHUBAHU I
KOJITIOOMHIOBOM TEXHHUKH?

M.B.: /I HE BUXKY TAKOM ITPOOIEMBL, IIOTOMY YTO
B HACTOAIIEE BpeMs B Poccun He HAOMIONAeTCA
POCTA KONMYECTBA KOJITIOOMHT'OBBIX YCTAHOBOK, B
TO BPEMS KaK COBOKYITHAl YUCJIIEHHOCTDb IIEPCOHAIIA
COxXpaHseTcs. Tak 4TO HaGIIOAAETCS MUTPALUS
Ka4/IPOB, 4 HE UX HEXBATKA.

BK: Ho Bcerga i COOTBETCTBYeET
KBAJIH(PHKAHA KAJPOB IIPEIII0IATA€MBIM
padoram? Hanmpumep, TAKHM CIOKHBIM, KAK
KOJITIOOMHIOBOE OypeHue?

M.B.: DTO OYEHbD CJIOXKHBIE PA6OTEHL, JJIA
OCYIIECTBJIEHUA KOTOPBIX, ECTECTBEHHO,
IIEPCOHAJ HY?KHO 00y4aTh. [OTOBBIN
MEPCOHAN K TAKUM CJIOKHBIM PadoTaMm,
K4K KOITIOOMHTOBOE OypeHHre, HAOPATh
HEBO3MOKHO.

Y konTioOMHroBoro
OypeHus ecTb cBOS
HULA B 6y,u,yu_\eM dT0 ready-made personnel for such

by definition, cannot offer the full range of
exclusive technologies that large companies
have in their arsenal. Well, in any case, the small
players of the oilfield services market have no
less costs than the large ones. This opinion,
obviously, is caused by the fact that the market
does not know how to negotiate within itself.

CTT: What are the competitive tender
advantages of GIS-Nefteservis?

M.V.: Our main tender advantage is the
quality of the service provided. Another
important factors in the oilfield service industry
are modern equipment and the novelty of
technology. And, of course, efficiency plays a big
role in decision making.

CTT: What technologies related to coiled
tubing, in your opinion, will receive the
greatest development in the foreseeable
future?

M.V.: The most developed technologies will
be those involving the use of heavy c;lass coiled
tubing units with coiled tubing of maximum
diameters.

As for stimulation of reservoirs, then, I think,
hardly anything fundamentally new will appear
in this segment. Probably, there will be mainly
mechanical work with CT.

CTT: Is the problem of lack of qualified
mid-level personnel relevant for coiled
tubing equipment relevant for your
company?

M.V.: 1 do not see such a problem, because at
the present time in Russia there is no increase
in the number of coiled tubing units, while
the total number of staff remains. So there is a
migration of personnel, and not shortage.

CTT: But is the qualification of personnel
always suitable for the work? For example,
as complicated as coiled tubing?

M.V.: This is a very difficult job,
for the implementation of which,
of course, the staff needs to be
trained. It’s impossible to recruit

difficult tasks as coiled tubing

Joporaa TeXHOJI0rums, drilling.

BK: KcTaru, Kaxk Bel oTHOCHTECH
K KOJITIOOMHT'OBOMY Oy pPEHHIO?
IlepcrieKTUBHA JIN 3TA TEXHOJIOTHA B

M.B.: 3ameuaTe/IbHO OTHOMIYCE. JJyMaro,
4TO Y KOITIOOMHI'OBOI'O OYPEHUS €CTh
CBOSI HUIIIA B Oy1yIIEM. DTO JOPOras
TEXHOJIOTUs1, HO 3 deKTuBHAsA. Ha MOT
B3IJIs1]], KOJITIOOMHI'OBOE OypeHue B Poccrun
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Coiled tubing drilling
Poccun? IRV N 1Ko ). aNal[aal- drilling? Is this technology

in the future. This is an
expensive technology, Reereas
butitis very effective. I think that coiled tubing drilling

HO 3(peKTUBHaSA.

CTT: By the way, how do
you feel about coiled tubing

promising in Russia?
M.V.: I have a wonderful attitude

will have its own niche in the



OJTHO3HAYHO Oy/I€T BOCTPEOOBAHO.

BK: Baiuu nosxkejJaHH s KOJLJIeraM H3
JAPYIHX KOMIIAaHHH.

M.B.: KoJjsteraM Xouy IOXKeaaTh COXPAHATD
CTUMYJIBI K IPOJOJIKEHUIO PA6OTHI, HAXOAUTD
HOBBIE PENIEHUSA TTO BOIIPOCAM ITOBBIIIEHUSA
3PPEKTUBHOCTH CBOUX TPYLOB, CEPBUCOB U
C HAJICKJJOU CMOTPETH B OyylIee. A JKypHAJIy
«Bpems konTiobunra. Bpems I'PI» g1 xxenaro
Pa3BUBATBLCA, OCBEIATH AKTYAJIbHBIE BOIIPOCHI
WH/IYCTPUHU U, KOHEYHO, OObENHATD HAC BCEX HA
TAKUX IUIOMAJIKAX, KAK 3Ta KOH(pPEPEHIUA, TIE MBI
MMEEM BO3MOKHOCTb OOMEHUBATLCA UIEAMU U
OTIBITOM.

Beisa 6eceny l'axnaa ByJIbIka,
«Bpemsa KonTr00uHra. Bpem:a I'PIl»

HATIITA CITPABKA

future. This is an expensive technology, but it
is very effective. In my opinion, coiled tubing
drilling will definitely be in demand in Russia.

PRACTICE

CTT: Your wishes to colleagues from other
companies.

M.V.: I would like to wish my colleagues
incentives to continue working, find new
solutions to improve the efficiency of their work,
services and look forward to the future. And I
want the journal to develop, to cover topical
issues of the industry and, of course, to unite
us all at venues such as this conference, where
we have the opportunity to exchange ideas and
experiences.

Interviewer - Halina Bulyka, Coiled Tubing Times

000 JIK® IHUC HedTecepBHC» — KOMIIIEKCHBIH ITOCTABITHK CEPBHUCHBIX YCIYT, TEXHOJIOTHH
H 000PYIOBAHHSA B 00JIACTH HCCIETOBAHHU S HE(PTEra30BhIX CKBAKHH.
Komnanusa ocHoBaHa B 2008 roay B Ve H 110 HACTOSIIEE BPEMA PA0OTAET HA POCCHHCKOM

PBIHKE He()TEerazoBoro cepBHca.

CBOXO MUCCHIO KOMIIAHH A BUTUT B IOBBINICHUH 3(P(HEKTHBHOCTH OH3HECA
He(hTEeZOOBIBAIONINX KOMIIAHHUH IIPH PA3pa0O0TKe HE(PTIHBIX Y IA30BBIX MECTOPOK/ICHHUH,
00eCImeYeHH U YCTOMIHBOT'O PA3BHTHS PHIHKA YCIYT B 00IACTH re0(pU3HIeCKUX HCCICTOBAHU L

M IIPOU3BOACTBE HEPTAHOrO OOOPYTOBAHHS.

KoMIIaHHA IPETOCTABIAET YCIYTH IO IIPOBEICHHIO Ie0(hU3NIEeCKHX, THAPOTUHAMHIECKUX
M ra30JUHAMHYECKHUX HCCIETOBAHU CKBAKHH IIPHU KOHTPOJIE 32 PA3PA0OTKOM HE(DTAHBIX
M Ta30BBIX MECTOPOKAEHHUI, a4 TAKIKE PA3PA0ATHIBAET K BHEAPSIET B IPOU3BOJCTBO
HMHHOBAITHOHHBIE TEXHOJIOTHH B 00JIACTH HE(PTAHOIO CEPBHCA H MOHUTOPHHTIA SKCILTYATAITHH

HeTAHBIX MECTOPOKICHHI.

3a KOPOTKOE BpeMs B CYPOBHIX KJIMMATHYECKHX yCI0BUAX Kparinero CeBepa KOMIaHHA
«THC-HedTecepBuC» CyMeIa OPTAaHH30BATH IIPOHU3BOICTBO H YCIIENTHO IIPEJOCTABIAET CBOH
CEepPBHCHBIE YCIYT'H TAKHM KPYITHEHIIHM HEe(PTAHBIM KOMIIAHUAM, KakK <PocHeTh», <[a31Ipom

HedTH> U Op.

OUR REFERENCE

Production and Commercial Firm GIS Nefteservis LLC is a comprehensive provider of services,

and equipment in the field of oil and gas well research.

The company was founded in 2008 in Ufa and currently operates in the Russian market of oil

and gas services.

The company sees its mission in improving the business efficiency of oil producing companies
in the development of oil and gas fields, ensuring the sustainable development of the market for
services in the field of well logging and the production of oil equipment.

The company provides services for conducting geophysical, hydrodynamic and gasdynamic
studies of wells under the control of the development of oil and gas fields, and also develops and
implements innovative technologies in the field of oil service and monitoring the operation of oil

fields.

In a short time, in the harsh climatic conditions of the far north, GIS-Nefteservis managed to
organize production and successfully provides its services to such major oil companies as Rosneft,

Gazprom Neft, and others.
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TAMIIOHAKHBIN COCTAB HA OCHOBE

CHHTCTHYCCKHNX CMOJI

Cement Slurry Based on Synthetic Resins

JI.A.Marazosa, 3.A. IInaruHos, A.B. Crpeakos, C.B. AkceHOBa,

PIr'Y HedbTH 1 raza (HUY) umenu .M. I'yGxkuHa, HOLL JIpOMBICTIOBAA XM US>

L.A.Magadova, Z.A. Shidginov, A.V. Strelkov, S.V. Aksenova,

Gubkin Russian State University of Oil and Gas (NRU), REC "Oilfield chemistry"

Ha cerogHamyaui IcHb Npo6aeMa O6BOJHEHHOCTU
JIOOBIBAIONINX CKBAKMH HA ITO3/THUX TAMAX
Pa3paboTKU MECTOPOXKCHUS OCTAETCS OTHOM
U3 KJIIOYCBBIX 33/1a49 HEPTETA30BOH OTPACIIH.

B KauecTBE OCHOBHBIX TEXHUYECKUX ITPUYHNH
OOBOJIHCHUS BBIJIC/ISIIOT: HETEPMETUYHOCTD U
Je(PEKTDI AKCIUTYATALIMOHHON KOJIOHHBI, HAPYIIEHUE
TE€PMETUYHOCTH 3AKOJIOHHOI'O IPOCTPAHCTBA,
MEXKILIACTOBBIE IEPETOKH, ITIOCTYIIJIEHNUE HA

32001 IOIOMIBEHHOM BOABI, 4 TAKIKE ITTACTOBOI

WJIU HATHETAEMOU BO/IBI ITO IIPOMBITHIM
BBICOKOIIPOHUILAEMBIM 30HAM. BO3HUKHOBEHNE
HETEPMETUYHOCTH IKCIUIYyATAITUMOHHBIX KOJIOHH
MOXET OBITh CBSI3aHO KAK C KAYECTBOM IIEPBUYHOTO
LEMEHTHUPOBAHUA, TAK U C YCIIOBUAMHU IKCILTYATAIIUH
CAMMX CKBAXKWH.

OJHUM U3 CITOCOOOB YCTPAHEHU A
HETEPMETUYHOCTHU IKCILTYyATAITUOHHON
KOJIOHHBI SIBJISIETCS IPUMEHEHHE TAMIIOHAKHBIX
COCTaBOB, KOTOPBIE CITOCOOHBI IPOHUKHYTH B
MaJIEHbKHE TPEIIWHBI U KAHAJIBI, 4 C TEYEHUEM
BPEMEHU OOPA30BATh IPOYHBIN U CTOMKUI K
HATI'PY3KaM TAMIIOHAKHBIN KaMeHb. [Ipumenenne
OTBEPK/AAEMBIX TAMIIOHA)KHBIX PACTBOPOB HA
HO3AHEN CTAJUU PA3PAOOTKH MECTOPOXKACHUS
OMOTA€T OOECIEYNTD U3OALIIO BOJOIIPUTOKA B
BBICOKOOOBOJJHEHHBIX IPOAYKTUBHBIX IIJIACTAX.

IToCcTOAHHOE COBEPIIEHCTBOBAHUE PELIENITYP
TAMITOHAKHBIX CMECEH MOBJIEKJIO 32 COOOH
Pa3paboOTKy pPsA/ia HOBBIX TAMIIOHAKHBIX COCTABOB
C TEXHOJIOI'MYECKHUMHU XAPAKTEPUCTUKAMH,
YZOBJIETBOPSIOIIUMHU O0JIEE U POKOHM COBOKYITHOCTH
Ir€0JIOrO-TEXHUYECKUX YCJIOBHI, 4 UMEHHO
IIPUMEHEHNE HU3KOBA3KUX HECYCIICH3UOHHBIX
pPacTBOpPOB. OCO60€E MECTO CPEIU HOBBIX
TAMIIOHAKHBIX COCTABOB CJIEAYET OTBECTHU JJIs1
TAMIIOHAKHBIX CMECEH HA OCHOBE CUHTETUYECKUX
CMOIJL

ITonmMepHBIE TAMIIOHAKHBIE PACTBOPHI
UMEIOT PSiJI IPEUMYILECTB IIEPE PACTBOPAMU
MHHEDPAJIBHBIX BSKYIIUX BEMIECTB: OTCYTCTBHE B
COCTA4BE PACTBOPA TBEP/BIX B3BEIICHHBIX YACTHULI,
HEOOIBIIYIO ITIOTHOCTB, YI0OCTBO PEIYIUPOBAHUS
CPOKOB CXBATBIBAHH S, XOPOUIYIO (PUIBTPYEMOCTD
B IIOPUCTBIX CPEAX, OTCYTCTBUE IIPOHUILAEMOCTH
TAMIIOHAKHOI'O KAMHSI, BBICOKHE IIPOYHOCTD U
CTOMKOCTD K XMMHUYECKOU AI'PECCUU TAMIIOHAXKHOI'O
KaMH?I.

W3 601BI1IOrO YHUCJ/I4 IIOJIMMEPOB, BBIITYCKAEMbBIX

58 Ne 2 (072) Mions/June 2020

Currently, the problem of high water cutin
production wells at the late stages of field development
remains one of the key tasks of the oil and gas industry.
The main technical reasons for water cut are as follows:
leakage and defects of the production string, leakage
in annulus, cross-flow, inflow of the bottom-hole
water, as well as formation or injected water through
the flushed high-permeability zones. Leakage in
production strings can be due to both the poor quality
of primary cementing and well operating conditions.

One of the ways to eliminate production string leaks
is to use cement slurry which can penetrate into small
fractures and channels and form a strong and load-
resistant cement stone. The use of hardened cement
solutions at a late stage of field development helps to
ensure water flow isolation in pay zones with high
water cut.

Continuous improvement in the formulations
of cement solutions has led to the development
of a number of new cement compositions with
technological characteristics that meet a wider range
of geological and technical conditions, namely the use
of low-viscosity non-suspension solutions. A special
place among new cement compositions should be
reserved for cement compositions based on synthetic
resins.

Polymeric cement solutions have a number
of advantages over solutions of mineral binders:

Pucynox 1 - O6pa3zeyy mamnonaicHozo
KAMHA HA OCHO€E HeHONPBPoPManrboezuonol
CMONbL

Figure 1 — Sample cement stone based on
Pphenolformaldebyde resin



Tabnuuya 1 — Ceoticmea mamnoHa CH0O2Z0 COCMA8a Ha OCHOGe PBEeHONPOPMANBOEZUOHOLL CMOIbL
Table 1 — Properties of cement composition based on phenol-formaldebyde resin

Nen/n MapameTp/ Parameter 3HaueHue/ Value
MnoTHOCTL pacTBopa, Kr/m? B
i Solution density, kg/m? ol
2 Peonoruyeckue xapakrepucriki, Mra*c He 6onee 50
Rheological characteristics, mPa*s max 50
3 KOHCUCTeHLMSA 1 CPOK 3aryCTeBaHms, MUH Perynunpyetcs B nHTepsane 30—-200
Consistency and duration of thickening, min Adjustable between 30-200
a MexaHnyeckas NPoYHOCTb Ha Okatne, Mlla He meHee 8
Mechanical compressive strength, MPa min 8

B IIPOMBIIIJIEHHOCTH, HAUOO0JIEE MUPOKO
IPUMEHSIOTCA BOAOPACTBOPHUMBIE CMOJIBL
ITpruMeHEHNE BOJOPACTBOPUMBIX IOJTUMEPHBIX
COEJIMHEHU, CTOCOOHBIX K OTBEPKACHUIO,
YIPOLIAET TEXHOJIOTHUIO IPOBEAEHUS PAOOT.

B HOLJ dIpombIcioBast XuMust» npu PI'Y nedptu u
rasza (HNV) umenu .M. I'yOKHHA, B 1a60PATOPUU
TEXHOJIOTMYECKUX *KUJKOCTEN JIJIS1 PEMOHTA U
OypEHUS CKBAXKHUH, Pa3pa00TAH COCTAB HA OCHOBE
(heHONPOPMATIBACTUIHON CMOJIBI C (PEHOIBHBIM
OTBEPAUTENEM JJIs PETYIUPOBAHUS BDEMEHU
reJIMPOBAHUSA COCTABA. [IpOBENEHBI UCCIEJOBAHUA
PEONIOTNYECKHUX U MEXAHUYECKHUX CBOUCTB
Pa3paboTaHHOIO COCTaBa. ONPENENIEHO BPEMA
rey1Ie06pa30BAHNA KOMITO3UIIUY ITPU PA3TMYHBIX
KOHIIEHTPALUAX OTBEPIAUTEIS.

OCHOBHBIE XaPAKTEPUCTUKU TAMITIOHA’KHOT'O
COCTaBa HA OCHOBE CUHTETUYECKOU CMOJIBI
NPEICTABJIEHDI B TA0I. 1.

BbICOKasA MPOHUKAIOMAS CIIOCOOHOCTD,
BO3MOKHOCTb BAPbHPOBAHMSA INANIA30HA 3HAYECHUNA
BA3KOCTH, PETYITUPYEMOE BPEMS OTBEPKACHUA,
MPOKAYUBAEMOCTD YEPE3 Y3KUE KAHAJIBI U
COXPAaHEHHE MEXAHNYECKHUX CBOHCTB CO BDEMEHEM —
YHHUKAJIBHBIE CBOMCTBA TAMIIOHAXKHBIX COCTABOB
HAa OCHOBE CMOJI IO CPABHEHUIO C TPAAUILTMOHHBIM
LIEMEHTOM.

JINTEPATYPA/REFERENCES

absence of solid suspended particles in the solution
composition, low density, easy adjustment of
hardening time, good filterability in porous media,
absence of cement stone permeability, high strength
and resistance to chemical attack of cement stone.

The most widely used polymers produced in
industry are water-soluble resins. The use of water-
soluble polymeric compositions capable of hardening
simplifies the technology.

REC"Oilfield chemistry" at Gubkin Russian State
University of Oil and Gas (NRU) in the laboratory of
process fluids for workover and drilling has developed
a composition based on phenol-formaldehyde resin
with phenolic hardener to regulate the time of gelation
of the composition. Rheological and mechanical
properties of the developed composition were studied.
The time of gelation of the composition at various
concentrations of hardener was determined

The main characteristics of cement composition
based on synthetic resin are presented in Table 1.

The unique properties of cement compositions
based on resins as compared to conventional cement
— high permeability, the ability to vary the range of
viscosity values, adjustable hardening time, pumping
through narrow channels and preservation of
mechanical properties over time.
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Pa3paboTKa YHHBEPCATBHOI'O
TAMIIOHAKHOI'O PACTBOPA /IS IIPOBEACHH S
PEMOHTHO-H3O0IAIHOHHBIX PA0OT HA
HC(I)T}IHI)IX H I'a30BbIX MECCTOPOXKIACHHNAX

Development of Universal Cement Solution
for Water Shut-Off Operations in Oil and

Gas Fields

JI.A. Maranosa, 3.A. IIuAruHOB, A.A. Credannes, PTY Hed T 1 raza (HHY) umenu U.M. I'yoxuna, HOLT JIpOMEBICTIOBAS XHMH 51>

L.A.Magadova, Z.A. Shidginov, A.A. Stefantsev, Gubkin Russian State University of Oil and Gas (NRU), REC "Oilfield chemistry"

KiioueBott 3a1aueit HepTe100bIBAIONICH
MPOMBIIIEHHOCTU B HACTOSIUIA MOMEHT ABJISIETCS
pernieHne npo6IEMbl MHTEHCU(PUKAIIUU JOOBIYN HEDPTHU,
YBEIUYEHUA HE(PTEOTNAYUHU IIJIACTOB U CHUKEHU S
OOBOAHEHHOCTHU TPOAYKIIUU. BBICOKHH IPOLIEHT
OOBOAHEHHOCTH CKBAXKHH SIBJIAECTCA IPUYNHON CHUXKEHUSA
PEHTA6ENBHOCTH JOOBIYM HEDPTU U YBETUUEHHUA €€
CEO6ECTOUMOCTH, BO3PACTAIONMINX 3aTPAT HA YTUIHU3AIIUIO
HOITyTHO AOOBIBAEMOI BOABL [T0JTHOE OOBOAHEHUE
4aCTO HACTYIAET 32J0/IT0 10 JOCTUKEHUS MAKCHUMYyMa
MNOTEHIUAIBHO BO3MOKHOI'O OTOOPA HE(PTHU U3 CKBA’KHUHBL.
Kak cieicTBue, KOHEUHBIN KO (PUITUEHT U3BICYEHU
HE(MTHU HA MHOTUX MECTOPOXKAECHUAX HE IIPEBBIIIAET 35%.

COIIaCHO JIMTEPATYPHBIM IAHHBIM, OTHOU U3 HANOOJIEE
YACTBIX IPUYNH, 3ACTABAIONIEN IPUOETHYTH K PP,
ABJIAETCS HEKAYECTBEHHOE IEPBUYHOE LIEMEHTUPOBAHUE.

PEMOHTHO-U3OIAIIMOHHBIE PAOOTHI TPYIOEMKU U
TPEOGYIOT TIIATEIBHOI'O NTOAOOPA U30IUPYIOMIETO COCTABA,
HO JJOCTATOYHO YaCTO NOJOOPAHHBIN COCTAB IMTOKA3bIBAET
HU3BKYIO 9(PPEKTUBHOCTD.

OCHOBHBIM NPAKTUYECKHUM CPEACTBOM OOPBOBI
C 0OO6BOJTHEHUEM CKBAKHUH B Xoae PUP aBisgeTcs
MNPUMEHEHHE TAMITIOHA’KHBIX PACTBOPOB HA OCHOBE
nopmiananeMenTa. Ho TaMIIOHa)KHBIF OPTIIAHALIEMEHT
HE MOXET B JOCTATOYHOM MEPE OTBEYATDH PA3HOOOPA3ZHBIM
TPEOGOBAHUAM IPOMBICJIOBOU ITPAKTUKU U B
OIIPENIENIEHHBIX YCIOBUAX OKA3bIBAETCA HENTPUTOJHBIM 15
PaboT O BOJOUBOJIAIUHA.

Cpeny aKTyaJIbHBIX IIPEAJIOKEHNN 110 TPUMEHEHUIO
HOBBIX MaTE€PHUAJIOB JIJISI MOJETMPOBAHUSA TAMIIOHAXXHBIX
PacTBOPOB — UCIIOJIb30BAHHUE MATHE3UAIBHBIX
LEMEHTOB, UMEIOIIUX PsAJL IPEUMYILECTB IO CPABHEHUIO
C TPAAUIIMOHHBIMH MATEPHUATIAMU U OOIAJAIOMIX
HAUO0JIE€ ONITUMAJIBHBIM COYETAHUEM CBOUCTB,

YTO BBII'OJTHO OTVIMYAET UX OT IIPOYUX aHAJIOTOB. Ha
JaHHBIM MOMEHT CYIIECTBYIOT HAPAOOTKU U ITATEHTEI
TAMITOHAKHBIX PACTBOPOB HA MATHE3UAILHOM OCHOBE,
HO UX IIPUMEHHUMOCTD OCTAETCA O] BOIPOCOM BBULY
MHOECTBA OTPAHUYEHNH U U3JEPKEK.

Hcrionb30BaHUE YUCTOI'O OKCH/IA MATHHUA B
TAMITOHAKHBIX PACTBOPAX 3KOHOMUYECKHU HEONIPAB/IAHHO,
B CBA3U C 9TUM HAM/IEH IIPOU3BOANUTENb MATHE3UAJIBHOT'O
LEMEHTA (C COAEPKAHMEM OKCHU/IA MATHUA HE MEHEE
83%) CO CTaOMJIIBHBIMH ITIOKA3ATEJISIMU KAUECTBA,
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The key task of the oil production industry now is to
solve the problem of intensification of oil production,
increase oil recovery and reduce water cut. The high
percentage of wells with high water cut is the reason
for the decrease in the profitability of oil production,
increase in well cost and costs for utilization of
associated water. 100% water cut often occurs long
before the maximum potential oil recovery from a well
is reached. As a result, the final oil recovery factor in
many fields does not exceed 35%.

According to literature, one of the most frequent
reasons for water shut-off operations is poor quality of
primary cementing.

Water shut-off operations are labor-intensive and
require careful selection of the shut-off composition.
However, quite often the selected composition
demonstrates low efficiency.

The main practical method for water shut-off is the
use of cement solution based on Portland cement.

But Portland cement doesn't sufficiently meet various
requirements of field practice and in certain conditions
turns out to be unsuitable for water-shut off operations.

Among current offers on application of new
materials for modeling of cement solutions is the use of
magnesian cements that have a number of advantages
in comparison with traditional materials and the most
optimal combination of properties that distinguishes
them from other analogues. Currently there are
developments and patents for cement solutions on the
magnesium basis, but applicability of these solutions
remains uncertain due to many limitations and costs.

The use of pure magnesium oxide in cement
solutions is not economically justified. Thus, a
manufacturer of magnesium cement (with magnesium
oxide content not less than 83%) with stable quality
indicators, meeting the set tasks, has been found.

Therefore, currently there are researches on
development of universal cement solution with
magnesium cement for water shut-off operations.

Magnesium cement is a fine powder, which forms a
strong cement stone (Sorel cement) after mixing with
aqueous magnesium chloride solution or magnesium
sulphate.

The main advantages of magnesium cements are:



YAOBJIETBOPAIONIUMH ITIOCTABJICHHDBIM 331a49aM.
I103TOMY B paMKaX JJAHHOU pabOThI
IPOBOJISITCSL UICCAEIOBAHUS IO PA3PAOOTKE
YHUBEPCAJIbHOI'O TAMIIOHA>KHOI'O PACTBOPA C
MAaTHE3UAJIbHBIM IIEMEHTOM JIJI51 IIPOBENECHU A
PUP Ha HEPTAHBIX U I'A30BbIX MECTOPOKACHUSX.
Marse3uajabHbIA HEMEHT NPEICTABIAET
CO60¥ TOHKOAUCTIEPCHBIN NOPOIIOK, TIOCJIE
34TBOPEHM S KOTOPOI'O BOJJHBIM PACTBOPOM
XJIOPU/1A MATHU S UJIU CYAb(PATOM MATHUS
(opMUpyeTCcs NPOYHBIHN IIEMEHTHBIN KAMEHb
(mement Copens).
OCHOBHBIMH ITPEUMYIIECTBAMHU
MAaTHE3UAJIbHBIX [IEMEHTOB ABJIAIOTCS:
* MEJIKOJUCHEPCHBIA COCTaB (T 1 MUKPOH);
* (DOPMUPYIOUIUUICI HA KOHTAKTE C
BOJOPACTBOPUMBIMH NPUPOAHBIMUA
COJIAMU XJIOPHU/AA HATPUSA, KAJTUA U MATHUA
LEMEHTHBIN KAMEHb OOPA3yET IPOYHYIO
Ha KPHUCTAIJIMYECKOM YPOBHE CBA3b. TakKe
MAaTrHE3WAJIbHBIE [IEMEHTBI XAPAKTEPUIYIOTCA
BBICOKOM CTOUKOCTBIO B KOHTAKTE C BOJHBIMH
PaCcTBOPAMU BBIIEYKA3AHHBIX COJIELT;
* [IOBBIIIIEHHAS IPOYHOCTD HA U3IUO U CXKATHE.
B xon€ paboTel IPOBOAMINCH UCCIIEAOBAHHUS
CJIEAYIOINX TAPAMETPOB:

Taoauua 1 — OcHo8HbBLIE CBOLICMEA MAMNOHANCHOZO
pacmeopa (40/60) 6e3 006as0k

Table 1 — Main properties of cement solution (40/60)

without additives
CBOMCTBA 3HauyeHus
Properties Values
rnoTHoCTb, /v 173
Density, g/cm? !
Mnactuyeckas BaskocTb (25 °C), MIMa*c 83
Plastic viscosity (25 °C), mPa*s
[unHammyeckoe Hanpsixermne casura(25 °C), Ma 766
Dynamic Shear Stress (25 °C), Pa '
PacrekaemocTb, cM
Spreadability, cm 21,25
Bomootaenexve, Mn oTCyTCTBYET
Water trapping, ml no
Bopoorgada, mn/30MuH <50
Fluid loss, ml/30min

* IVIOTHOCTHU U YJJ;@JIbHOﬁ TIOBCPXHOCTH, USMCJIBYCHHBIX

TAMITIOHAKHBIX MATCPUAJIOB;
¢ IVNIOTHOCTHU IIEMCHTHOTI'O PACTBOPA;
¢ PpaCTCKACMOCTHU ICMCHTHOTI'O PACTBOPA;

* PEOTIOrHYECKUX XAPAKTEPHUCTHK [IEMEHTHOT'O PACTBOPA,;

* BOJIOOT/IAYH IIEMEHTHOI'O PACTBOPA;

* mpegeia MpoOvYHOCTU HEMECHTHOTI'O KAMHA HA CXKATHE

AKYCTHYECKHM CIIOCOO0OM,;

¢* KOHCHUCTCHIINHU 1 CPOKA 3AI'yCTCBAHU A IICMCHTHOI'O

pacTBOpa;
* BOJIOOTAEJIEHHUSA TAMIIOHAKHOI'O PACTBOPA.
B Ka4yecTBe 3aTBOPUTEIS 11 MAIHE3HUAJIBHOI'O

1IEMEHTA UCIIOTH30BAJICS G-BOHBIN XJIOPU/T MATHUS,
PacTBOPEHHBIN B Bojie. ONITUMAIbHBIM COOTHOIIIEHUEM

CYXOI'O LIEMEHTA U 32TBOPUTEIIS OBLJIIO BBIOPAHO

coorHoteHne 40/60, IIIOTHOCTH TAKOr'0O PaCTBOPA

cocrasuia 1,73 r/cm?.

TecTupOBaHUSA OCHOBHBIX PEOJIOTUUECKUX
CBOICTB TAMIIOHAKHBIX PACTBOPOB
IPOBOANIUCH IO METOAUKAM, COTTIACHO
MEXAYHAPOAHBIM cTangapTam ISO n
poccurickum 'OCTam. [TonyyeHHbIE
PE3YABTATEI HAXOAATCS HA IPUEMIIEMOM YPOBHE
JUI UCTIOIb30BaHuA 1pu PUP.

OCHOBHOM OCOOEHHOCTBIO IPUMEHEHUS
MAarHE3UAJIbHBIX TAMIIOHAKHBIX MATEPHAJIOB
ABJIAETCS CJIOKHOCTD PETYIMPOBAHUSA BDEMEHU
3aryCTEBAHMS UX PACTBOPOB IIPU TEMIIEPATYPAX
BhIIIE 20 °C. KOpOTKOE BpEMA 3ATI'yCTEBAHUA
OOYCJIOBIIEHO BBICOKOH XUMHUYECKOU
AKTHUBHOCTBIO MATHE3UAIBHOI'O MTOPOIIKA.

W3 pe3ynbTaTOB KCIIEPUMEHTOB ONPELAETIEHO,
4TO IIPU TeMIIEPaATypax caoliie 20 °C
TAMIIOHAKHBII pACTBOP 6€3 JOOABOK UMECT
BpEMs HA4aJId CXBATbIBAHUA MeHee 150 MUHYT.
A TEXHOJIOTUYECKH HEOOXOAUMOE BPEMA

« finely dispersed composition (T 1 micron);

» cement stone formed on contact with water-soluble
natural salts of sodium, potassium and magnesium
chloride provides a strong crystal bond. Magnesium
cements are also characterized by high resistance
in contact with aqueous solutions of the above-
mentioned salts;

* increased resistance to bending and compression.
During research, the following parameters were

studied:

* density and specific surface, fine-cut cement
materials;

* densitiy of cement slurry;

* spreadability of cement slurry;

« rheological characteristics of the cement slurry;

 water loss of cement slurry;

» compression strength of cement stone determined by

acoustic method;
» cement slurry consistency and gelation time;
* dehydration of cement slurry.
A 6-water magnesium chloride dissolved in water

Tao6auua 2 — OcnogHble CEOTicmaEa Pa3padomannozo
MAMNOHANICHO20 Pacmeopa

Table 2 — Main properties of the developed cement

solution
CBOMCTBA 3HauyeHus
Properties Values
rnotHoCTb, r/cvm? 169
Density, g/cm? !
Mnactnyeckas Ba3kocTb (25 °C), MMa*c 69
Plastic viscosity (25 °C), mPa*s
[OunHammyeckoe Hanpsixerune casura(25 °C), Ma 383
Dynamic Shear Stress (25 °C), Pa '
PaCI'eKaEM'O.CI'b, ™M 95
Spreadability, cm
BogootaeneHue, M oTCyTCTBYET
Water trapping, ml no
Bopoorgada, mn/30MuH <50
Fluid loss, ml/30min
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25210 & e T, = Thickening time without additives
=.C & - X 5%
S E 180 e - Ty, % 5 —o— Bpems cxsaTbiBaHWA. [lobaska N2 1 — 6% no mMacce LemeHTa
3 CIEJ 150 . = o - 20X5 Setting time. Additive number 1 - 6% by weight of cement
I E - % =
g5 120 = e -~ 15T g —=— [pouHocTb Ges fo6aBok
3£ 90 ~ T 2= Strength without additives
S = I =035
22 60 o 3 e A i Iz Mpo4HocTb. Aobaska Ne 1 — 6% no Macce LieMeHTa
Sc 5, TS . 5 Q€ Strength. Additive Ne 1 — 6% by weight of cement
o e - - 3 = 8
0 0

Temnepartypa, °C/Temperature, °C

Pucynox 1 — Bpems cxeamuvi8anua u npounocms Ha cicamue npu Pasruunoii memnepamype c
0ooaeskoiiNe 1 6 konuenmpavuu 6% nomacce uemenma

Figure 1 — Thickening time and compressive strength at different temperatures with Additive No1
at 6% by weight of cement

was used as a sealant for
magnesia cement. The optimal
ratio of dry cement to the
slurry was 40/60, the slurry
density was 1.73 g/cm?.

The main rheological

Taonuya 3 — Cocmagsvt MAMNOHANCHBLX PACIEOPO8 HA
MazHe3uaiIbHOlL OCHO6e
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Table 3 - Compositions of cement solutions based on magnesium

Temnepatypa/Temperature °C 10-20 | 20-30 30-40 | 40-50 |50-100* ; )
properties of cement solutions
MgO % 40 40 40 40 40 were tested in accordance with
H,0 + MgCl, x 6H,0 % 60 60 60 60 60 ISO international standards

and Russian GOSTs. The
results obtained are at an

% no macce

B P B UeMeHTa
Aobaska Ne1/ Additive Ne 1| o/ '\ eight & 2 4 e e acceptable level for use in
Dficelnent water shut-off operations.
Bpe“g:tct’i(:;:’::""" MUH/min 150-240 <150 The main feature of
magnesium cement materials
MpoyHocTb Ha OKaTue (24 Yaca) . o )
Compressive strength Mna >10 | >10 >15 >15 | >10 | isthedifficulty of regulating
(24 hours) the time of thickening at
MpoyHoCTbL Ha OKaTue temperatures above 20 °C.
(7 cyok) Mrla >20 >20 >30 >30 >15 Short thickening time is

Compressive strength (7 days)
*NpYIMeHeHwe C orpaHuyeHnamm,/ *restricted use

caused by high chemical
activity of magnesium powder.

It was determined from the
results of experiments that at temperatures above 20 °C
the cement solution without additives has a thickening
start time of less than 150 minutes. And technologically
necessary time is within 150-240 minutes.

Inorganic and organic acids, salts, alkalis, special
additives, etc. were tried as additives regulating the
time of thickening in various concentrations and joint
combinations.

During research it was possible to select necessary
additives in certain proportions, allowing to use
magnesium cement solution at temperatures above
20 °Cwhile keeping physicochemical and rheological
properties at an acceptable level. Properties are

Haxoaurcs B npegenax 150-240 MmunyT.

B kauecTBe JO6ABOK, PETYIHUPYIONIUX CPOKH
3aryCTEeBAHM s, IPOOOBAINCH HEOPTAHUUECKUE U
OPraHHUYECKUE KUCJIOTBI, UX COJIH, MIEJIOUH, CIIEITUATBHBIE
JIOGABKU U IP. B PA3TUYHBIX KOHIICHTPALUAX U
COBMECTHBIX KOMOMHAIUAX.

B xoz€e uccnenoBaHui y1a10Ch NO00PATh
HEOOXOAUMBIE JOOABKU B ONPEACIECHHBIX IPONOPLUAX,
MO3BOJISAIONIUE UCIIONb30BATh MATHE3UAIbHBIN
TAMIIOHAKHBIN PACTBOP IIPH TEMIIEPATYPax Bblie 20 °C
C COXpPaHEHUEM (PU3UKO-XUMHUECKHUX U PEOJIOTHYECKUX
CBOWCTB H4 IIPUEMJIEMOM yPOBHE. CBOMCTBA
NPEJCTABJIEHDI B TA0J. 2 11 HA PUC. 1.

KoneuHas penienTypa it pa3mngHbIX HTHTEPBAJIOB
TEMIIEPATYPBI CKBAKHH NIPE/ICTABICHA B TA0I. 3. [I7151
pacmupeHNs AUANA30HA IPUMEHUMOCTH HEOOXOUMO
IIPOIOJIKATH UCCICAOBAHMS, TAK KAK NCIIBITAHBI HE BCC
BAPHAHTHI I0OO0ABOK M KOHIICHTPAITHH.

ITokazaHa BO3MOXKHOCTbD MNIPUMCHCHHWS MATHC3UAJIBHOI'O

IICMCHTA 1 YHCTOI'O OKCH/JJd MATHHA B KAYCCTBC

TAMIIOHAKHOTI'O PACTBOPA /11 PEMOHTHO-HU3O0IAITUOHHDBIX

PaboT. A TakKE Pa3pabOTaH COCTAB TAMIIOHAKHOT'O
pacTBOpa Ha OCHOBE MarHE3WAIBHOTO IIEMEHTA 151
HN30JIAITNN O6BO,[[H€HHI)IX WHTCPBAJIOB U INMKBUAAITU
TIEPETOKOB.
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presented in Table 2 and Figure 1.

The final formulation for different well temperature
intervals is presented in Table 3. In order to extend
the range of applicability it is necessary to continue
researches, as not all additives and concentrations have
been tested.

The paper shows the possibility of using magnesium
cellulose and pure magnesium oxide as a cement
solution for water shut-off operations. Also, the
composition of the cement solution based on
magnesium cement for isolation of water intervals and
elimination of cross-flows has been developed.
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KOMILZIEKCHASA TEXHOJIOTIHU A IOBBIINICH U S
HedPTEOTTAYH IUIACTOB HA IIPUMEPE
Barb€raHCKOro MECTOPOKICHU A

Integrated Technology for Enhanced
Oil Recovery Through the Example of

Vatyoganskoye Field

M.A. CuiuH,JI.A. Maragosa, A.A. Backakosa, PI'Y Hed T 1 raza (HUY) nmenu U.M. 'yOkuHa

M.A. Silin, L.A. Magadova, A.A. Baskakov, Gubkin Russian State University of Oil and Gas (NRU)

Barbéranckoe MECTOPOXKACHUE HAXOJUTCA B IIPEAEIAX
Cypryrckoro u Hu>xHeBapTOBCKOI'O PAOHOB XaHThI-
MaHCHICKOTO aBTOHOMHOT'O OKPyTa TIOMEHCKOMI
o6mactu Poccuiickoit @eaepanyn. O6bekT bB1-2
SIBJIAETCS TPETBUM MO BEJIMYHHE 3a11ACOB HE(PTH, HA
JIOJIIO KOTOPOTO NPUXOAUTCA 11% re0Onorndyeckux u
9% HA4aJIbHBIX U3BJIEKAEMBbIX 34114COB BaTbErAHCKOI'O
MECTOPOXKAEcHUS. Ha OO'BEKTE BBIAEAIOTCS [1BA
OPOAYKTUBHBIX IJ1acTa — bB1 1 BB2 1 ero paspaboTka
BegeTcs ¢ 1985 ropa.

J171s1 noBBIIEHN S HE(PTEOTAUU OObeKTA BB1-2
MPEeAIAraeTCsa BHELPUTD TEXHOJIOIMIO COBMECTHOM
3aKA4YKHU ITOJIMMEPHOT'O PACTBOPA C OOABKOM ITAB-
3MYJBraTopa 2-ro poja. TEXHOIOrUs 3aKII09AETCs
B 106aBneHnu [TAB B TOJTMMEPHBIA PACTBOP U
MOCJIEAYIOIEM 3d4KAUYUBAHUN PACTBOPA B ILIACT.
Josuposanue [TAB B HOMTUMEPHBIA PACTBOP OYAET
CIIOCOOCTBOBATH CHUIKEHUIO aicoponyu [TAB u
JOBBITECHEHHIO OCTATOYHON HEPTH, A TAKIKE ITO3BOJIUT
3KOHOMHUTDb HA OObEME 3AKAUYUBAEMOI OTOPOUYKHU U
KOHLIEHTPALMU IIOJIUMEPA B PACTBOPE.

s ycnosurt 06beKTa BB1-2, XapaKTEPU3YIOMUXCA
HHWU3KOW MUHEPATINU3AIIUEN IIJTACTOBOU BOJBI M BBICOKOIT
J1IACTOBOY TeMNEePaTypo 0koso 80 °C, MO06PaHbI
MAapKH U KOHLIeHTpauuu nonumepa u [TAB-amyseraropa
2-ro popa.

BbeI60OD NONMMMEPOB TPOBOAWIICS IO IIPOHUIIAEMOCTH
IJ1ACTA, MUHEPAJIN3ALIMH IIJIACTOBOU BOJBI 1
COJIEPKAHMIO [IBYXBAJIEHTHBIX METAJIJIOB, 4
TAKKE IVIACTOBOM Temneparype. [Ipu BeIiepKKe
NPEABAPUTEIBHO BEIOPAHHBIX ITOJIMMEPHBIX PACTBOPOB
FP 5205 VHM, FP 3630S u FP 5205SH ¢ KoHIICHTpAIIHEH
5000 ppm B TepMonikady B reueHue 30 CyTOK IIpU
Temrieparype 80 °C HauIy4duine peoyiorn4eCcKue
3HAYCHMS [T0KA3aJ1 TosimMep Mmapku FP 5205SH.

B cBs13u ¢ TEM, UTO ONITUMANBHAS 9(PPEKTUBHOCTD
BBITECHEHUA JOCTUTAETCA IIPH BA3KOCTHU ITOJIMMEPA,
06€eCIIeYNBAIOIECH KO (PUITIEHT ITOABHKHOCTH, PABHBIN
1,0, onipesieniena KOHIEHTPALHA ITIOJIMMEPHOI'O PACTBOPA,
pasHoI1 1500 ppm.

Js Bb160pa ITAB-amysipraropa 2-ro poja 6uu1mu
MIPUTOTOBJIEHBI O6PATHBIE AMY/JIbCUU HA OCHOBE
I'mppogobuszaropa ABP, ®mynbsraropa MP mapku
150, He(prenosna H36 mapku b, Hedprenosna H3 mapku
40. ITpu BBIIEPKKE IPUTOTOBJIEHHBIX 3MYJIbCHH C
KOHLEHTPpAaLMeH 3% 06. Ha OCHOBE IIJIACTOBOY BOJBI U }
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The Vatyoganskoye field is located in Surgut
and Nizhnevartovsk regions of Khanty-Mansiysk
Autonomous District, Tyumen Region, Russian
Federation. The BV1-2 object is the third largest
oil reserve, which accounts for 11% of geological
and 9% of initial recoverable reserves of the
Vatyoganskoye field. This object includes two
productive formations, BV1 and BV2, that have
been developed since 1985.

In order to increase oil recovery of BV1-2 object
it is proposed to implement the technology of
combined injection of polymer solution with
addition of inverted surfactant emulsifier. The
technology includes adding surfactant to the
polymer solution and injection into the reservoir.
Dosing of surfactant into the polymer solution
reduces surfactant adsorption and displaces
residual oil. Also, this technology provides saving
the volume of the injected fluid and polymer
concentration in the solution.

The grades and concentrations of polymer and
inverted surfactant emulsifier have been selected
for the conditions of the object BV1-2, which are
characterized by low mineralization of formation
water and high formation temperature of about
80 °C.

The selection of polymers was made according
to permeability of formation, mineralization of
formation water and content of divalent metals,
as well as formation temperature. The polymer
FP 5205VHM, FP 3630S and FP 5205SH with the
concentration of 5000 ppm in the oven during
30 days at 80 °C showed the best rheological
properties.

Due to the fact that the optimal displacement
efficiency is achieved at viscosity of the polymer,
which provides a coefficient of mobility equal
to 1.0, the polymer solution concentration was
determined 1500 ppm.

Inverted emulsions were prepared for selection
of surfactant — emulsifier on the basis of the
Hydrofobisator ABR, Emulsifier MR grade 150,
Neftenol Nzb grade B, Neftenol NZ grade 40. The
prepared emulsions with the concentration of 3%
vol. on the basis of formation water and oil from
the object BV1-2 of Vatyoganskoye oilfield were }
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HedTU 00beKTa BB1-2 BaTbEraHCKOro MECTOPOXK/ICHUS
B TepmocTare npu 90 °C B TedeHHE CYTOK yCTOMYUBLIMU
OKa3aJIMCh 3MYJIbCUU HA OCHOBE DMyJIbraropa MP Mapku
150 1 Heprenona H3 mapku 40. [Ipu yMEHBIIEHNT
KOHIIeHTpanuu [TAB-smysbraropa 2-ro poaa o 0,5% o6.
nokazarenu Hedrenona H3 mapku 40 Oka3annch

JIYYIIUMM 10 CPABHEHUIO C DMyIbraropom MP mapxu 150.

HccnenoBaHus TEXHOJIOTUH COBMECTHOU 3AKAYKH
MHOJIMMEPHOTI'O PACTBOPA C JOOaBKOM [TAB-3MmynbraTopa
2-TO pOjZia B «CBOOOJTHOM OO'bEME» TTIOKA3AIU
BO3MOKHOCTb CHMKEHUS a7icopoinu ITAB u sakoHOMUU
KOHIIEHTPAIIUHU ITIOJIMMEPA B PACTBOPE 11O CPABHEHUIO
C TPAUITMOHHBIM ITIOJIMMEPHBIM 34BOJJHEHUEM 34 CUET
YBEJIMYECHM S BI3KOCTHU ITIPU OOPA30BAHUU AMYJIBCUU.

kept in thermostatic oven at 90 °C during the day.
Emulsions based on MR emulsifier of grade 150

and Neftenol NZ of grade 40 were stable. When the
concentration of inverted surfactant emulsifier was
decreased to 0,5% vol. the properties of Neftenol NZ
of grade 40 proved to be better in comparison with
Emulsifier MR of grade 150.

Researches of technology of combined injection
of polymer solution with additive of inverted
surfactant emulsifier in "free volume" have shown
the possibility of reduction of surfactant adsorption
and saving of polymer concentration in comparison
with conventional polymer flooding due to increase
of viscosity during preparation of emulsion.

ITog00p 0O'BEKTOB HCCJACTOBAHUA
IS OIIPEICICHUA HHIHOUPYIOIICH
CIIOCOOHOCTH CTA0OHM/IN3ATOPOB ITHH

Selection of Research Objects to Determine
the Inhibiting Ability of Clay Stabilizers

JI.A. Marazosa, I.H. Maakun, I1.LK. Kpucanosa, C.A. bopoauHs, E.C. KparHoBa,
PI'Y HedbTHr 1 raza (HUY) nmenn .M. I'y6GxkuHa, HOLL JIPpOMBICIOBASA XMMH >

L.A.Magadova, D.N. Malkin, P.K. Krisanova, S.A. Borodin, E.S. Kratnova,

Gubkin Russian State University of Oil and Gas (NRU), REC "Oilfield chemistry"

VKECTOUYEHHE IKOIOI'HYECKUX HOPM BCE Yallle
OPUBOIUT CIIELHUAINCTOB K UCIIOJIb30BAHUIO
MEHBIIIETO KOJIMYECTBA XUMUYECKUX PEATEHTOB IIPU
OPOBEAECHUU PA6OT MO YBEMUYEHHIO HEPTEOTAAUHN
WJIM UHTEHCU(PUKAITUU TOOBIYU IJIACTOBOTO (PJIIOU/IA.
Hanpumep, 60IBIIMHCTBO ONEPALUI THAPOPA3PHIBA
macra (I'PIT) npoBOAAT HA COCTABAX, OCHOBOM
KOTOPBIX SIBJISIETCS IPECHAS TEXHUYECKAS BOZA,

YTO 3HAYUTENBHO CHIDKAET SKOJIOTMUECKUH YIIEPD,
B OTIN4YMeE OT )xkuaKocrel I'PIT HA yIiieBOZOPOAHONU
OCHOBe [1].

BBOJ| B HATHETATENBHYIO UJIU JOOBIBAIOIIYIO
CKBaKMHY [IPECHO BOJIbI MOXKET IMIPUBECTU K
HEOOPATUMBIM MTOCIEACTBUAM — HAOYXAHHUIO
IJIMHUCTBIX IPOILIACTKOB U, KAK CIIEACTBHE,

K CHIDKEHHIO WJIH IOJTHOMY OTCYTCTBUIO
3(pPEKTUBHOCTH NPOBEAEHHBIX PAOOT.

I''mHa — 3TO CBA3aHHASA HECLIEMEHTUPOBAHHASA
0CaZi04YHas TOPOJIA, KOTOPAst COCTOUT U3 INTMHUCTBIX
MHHEPAIOB. OCOOEHHOCTHIO ININH ABJIAIOTCS
BBICOKOJJUCTIEPCHOE COCTOSAHUE, XAPAKTEPHUIYIOIIECECS
KOJUIOUHBIMU U OJIN3KUMU K HUM Pa3MEPAMU
YaCTHULL, THAPO(PUIBHOCTBIO, CHOCOOHOCTBIO
K aIT€3UH, TOHHOMY OOMEHY, HA6yXaHHIO U
MPOABJIEHUIO YIIPYTO-BA3KO-TNIACTUYHBIX U
THUKCOTPOITHBIX CBOMCTB B KOHLIEHTPUPOBAHHBIX 1
pa36aBIEHHBIX CYyCIIEH3UAX [2].

Ha 0CHOBaHUHU PA3/IUYU B XUMHUYECKOM
COCTABE, CTPOEHUN KPHUCTAJJINYECKOU PEIMETKNA
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Tougher environmental regulations force industry
specialists to use fewer chemical agents when
preparing solutions for enhanced oil recovery. For
example, most hydraulic fracturing operations are
performed on compositions based on fresh industrial
water, which significantly reduces environmental
damage, unlike hydraulic fracturing fluids based on
hydrocarbons [1].

Introduction of fresh water into an injection or
production well may lead to irreversible consequences
— swelling of clay interlayers and, as a result, to the
reduction or full elimination of the effectiveness of the
performed operations.

Clay is a bonded uncemented sedimentary rock
that consists of clay minerals. The peculiarity of clay
is a highly dispersed state, characterized by colloidal
particle sizes, hydrophilicity, adhesion ability, ion
exchange, swelling, elastic-viscoplastic and thixotropic
properties in concentrated and low-concentration
suspensions [2].

Based on differences in chemical composition,
crystal lattice structure and properties, clay minerals
are classified into four main groups, which were
named according to the leading mineral:

» group of hydro mica/illite (hydromuscovite,
hydrobiotite)

* kaolinite group (kaolinite, dikite, nakrit, halloysite)

* palygorskite group

» montmorillonite/bentonite group (montmorillonite,



Tabnuua 1 — Pe3yasmamust penmzenogi.1yopecueHmnozo anaiu3a
Table 1 — Results of X-ray fluorescence analysis

U1 CBOMCTBAX IJIMHUCTBIE
MUHEPAJIbl OO'bEIUHSAIOT B
4YETBIPE OCHOBHBIE IPYIIIHI,

MOJTyYHBIIHE HA3BAHHE I1O Obpa3zeL, muHonopotuka,/ Sample clay powder
BeAyIIeMy MIHCpay: nﬁﬁii;g?b (Cmi?%;o;gln;w{r) Nanbiropckmt (Poccust) MoHTMOpUAnIOHMT
* TPYTIIA I'U/IPOCITIONbI/ Bentonite Palygorskite (Russia) ((D.paH'."'Mﬂ)
WJUIAT (TMAPOMYCKOBHT, (USA, Wyoming) Montmorillonite (France)
TMAPOGHOTHT); NIRRT, ) 25,15 27,42 45,70
* IPYIIIA KAOJIMHUTA (KAOJIMHUT, Crystallinity, %
TUKKUT, HAKPUT, TAJUTya3UT); CopepxaHwe BelLects, % macc:/Contents of substances, % wit:
* IPYIIA ITAJIBITOPCKUTA;
* IPYIIITA MOHTMOPHIIOHUTA/ Keapu,/Quartz 53,6 16,7 31.8
6EHTOHUT (MOHTMOPUJLJIOHUT, BEHTOHUT/
GENIEIINT, CATIOHMT, MOHBTehﬁ]cggrl:iJ:g;)Hm 46,4 6.9 1.1
TCKTOPHT, COKOHUT, Montmorillonite
HOHTPOHMUT U JP.). -
B na6oparopuu HOL Manbiropckut/ Palygorskit = 76,4 =

«J[IpoMBICTIOBASI XUMUST>
OBLIH IPOBEJEHBI AHATU3bI
TPeX 00PA310B NIMHOIIOPOIIKA — IPYIIIIEI
MOHTMOPHJIJIOHUTA, OEHTOHUTA U TPYIIIIbI
HAJIBITOPCKUTA. AHAIN3 TPOBOAMNIICA HA
PEHTIEHOBCKOM NOPOIIKOBOM JU(PPAKTOMETPE
ARL X'TRA nnpoussoacTsa Thermo Scientific ¢
PEHTIEHOBCKOM TPYOKOI C METHBIM aHOJIOM,
PE3YABTATEI IPUBEAEHBI B TAOL. 1.

W3 muTepaTypHBIX UICTOYHUKOB U3BECTHO, UTO

baydellite, saponite, hectorite, falconite, nontronite,

etc.)

Three samples of alumina powder — the groups of
montmorillonite, bentonite and palygorskite — were
analyzed in the laboratory of REC "QOilfield chemistry".
The analysis was carried out on X-ray powder
diffractometer ARL X'TRA manufactured by Thermo
Scientific with X-ray tube with copper anode. The
results are shown in Table 1.

8,000 16,000
7,000 14,000
B Conmlirp./saults of the 2" group
6,000 12,000
P Q I Conw | rp. - saults of the 1% group
2 5,000 ® 10,000
g S 9,477
X X
5 4,000 — > 8,000
o o
© ©
= s
® 3,000 ® 6,000
2,000 4,000
5,120
1,000 2,000
0,000 0,000
MgO Na,0 Cao K,0 MnO BEHTOHUT MOHTMOPUANOHUT NanbiropcknT (Poccua)
(CLLIA, BarioMuHr) (DpaHums) Palygorskit (Russia)

MoHTmopunnoHnT (Oparuvs) [l Nanbiropckut (Poccus)
Palygorskit (Russia)

Montmorillonite
(France)

Bentonite

[ BenrTonuT (CLUA, BaromuHr)
(USA, Wyoming)

Bentonite (USA, Wyoming) Montmorillonite (France)

Pucynox 1 — Pe3yrsmamot penmzenopa3oeozo anaiuia
Figure 1 — Results of X-ray phase analysis

IVIMHBI C MAJIBIM COAEPKAHMEM UMOHOB 1-11 1 2-11
rpymnnsl HA6yXalOT CUJIbHEE. /171 ONIpefeNeHN
COJIEPKAHMA KOJIMYECTBA COETMHEHNUH C METAJIIAMHA
1-11 11 2-71 rpymnIiel, BXOJAINX B COCTAB UCCIIETYEMBIX
06PA31I0B INIMHONOPOUIKA, ObLI IIPOBEJCH
PEHTIEHOCTPYKTYPHBIA AHAJIM3 HA CIIEKTPOMETPE
MOCJIEJOBATEIBHOI'O PEHTTEHOMIYOPECIIEHTHOTO
aHann3a ARL PERFORM’X, naHHBIE IPUBEJCHBI HA
puc. 1.

1o NONYy4EHHBIM B XO/I€ AHAIN34 JAHHBIM
MOYKHO NPEANONIOKHUTD, YTO OOJIBIITYIO CTENIEHD
HabyxaHus Oy/IeT IPOSIBIISTh OOpa3el OEHTOHUTA
(CIIIA, Ba¥iOMHHT), 3TOT K€ 06pa3ell 6y/1eT UMETh
U OOJIBIIYIO PA3HHUILY IIO KOHTPOJIBHBIM PACTBOPAM
(AACTUITAPOBAHHASA BOJIA M PACTBOP XJIOPH/IA
Kanys). C IPOAHAINM3UPOBAHHBIMU OOPA3LIAMH
IJIMHOIIOPONIKOB ObIIM IIPOBEAECHBI UCCJIEJOBAHUA 1O

4

It is known from literary sources that clays with low
content of ions of the 1st and 2nd groups swell more
strongly. To determine the content of compounds
with metals of the 1st and 2nd groups, which are
part of the studied samples of clay powder, X-ray

structural analysis was carried out on the spectrometer

of sequential X-ray fluorescence analysis ARL
PERFORM'X. The data are shown in Figure 1.

The data from the analysis suggest that the Bentonite

sample (USA, Wyoming) will show a greater rate of
swelling, and the same sample will have a greater
difference in control solutions (distilled water and
potassium chloride solution). Swelling studies have
been carried out with the analyzed alumina powder
samples in different media — with and without

commercially available swelling inhibitors.
The experiments were carried out using two
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HAOYXAHHIO B PA3JIMYHBIX CPEAAX — = —————

[} —
C 06PA3IIAMU [TPOMBIIIICHHO- s 8% ="
© —

BBIITYCKACMBIX I/IHFI/I6I/ITOpOB § % g 50.00 -

SJY 0 —
HaOyxaHuA 1 6€3. OIbITHI ge 8

jv} ©
IIPOBOJUJIUCE 11O IBYM °8 g

og v
Pa3MMYIHBbIM MCTOOAUKAM — % 0.00
IKCIIPECC-MECTOAY, 3AK/TIOYAIOMICMYCA & 0 500 1000 1500 2000
B OIIPEACIICHUU CKOPOCTHU e PacTBOP KCI 2% (BetToHMT (CLLIA, BatomuHr)) = == BopaaucrunnmposarHas (beHtoHuT (CLLA, BaloMuHr))

Solution KCI 2% (Bentonite (USA, Wyoming)) Distilled water (Bentonite (USA, Wyoming))
OCAXKACHUA ITTMHBI B PACTBOPC,
B o e PacTBOP KCI 2% (Manbiropckmt (Poccus)) == == Bopa anctunnvposarHas (Manbiropckut (Poccus))

u MCTOHY OLICHKHU JIMHCWHOU Solution KCl 2% (Palygorskit (Russia)) Distilled water (Palygorskit (Russia)
,ZIC(i)OpMaLII/II/I HA HpI/I60p2X s PacTBOp KCl 2% EMOHTMOPMJ‘U‘\OHMT (PpaHuws)) == == Bopa auctunnnposaHHas (MoHTMOpUANoHWT (PpaHLws))

Solution KCI 2% (Montmorillonite (France))

JKuraua-fIposa.

HccnetoBaHHE TOKA3AJI0 CUIIBHOE
pas3nu4ue HHIUOUPYIOIEH
CIIOCOOGHOCTHU CTAOUIN3ATOPOB
HA0yXaHHA HAa 00paA31ax
HUCCIIEyeMBIX ININH. Kak npumep
H4 PUC. 2 NPUBEAEHDBI 3aBUCUMOCTH JIMHEMHON
Jnepopmanii 06pa31oB [TIMHOIIOPOIIKA BO BDEMEHH B
JIBYX PA3JTHUYHBIX
Cpellax — paCTBOPE XJIOPH/IA KATHA U
JUCTHUIIMPOBAHHOM BOJIE.

BrIenpuBeEHHBIE PE3YIBTATHI UCCIIETOBAHUA
MOKAa3bIBAIOT BA’)KHOCTB IOJ00PA OOPA31I0B
IJIMHOIIOPONIKA I IPOBEANEHNA CPABHUTEIBLHOTO
AHAJIN3a UHI'UOUPYIOUIEH CIIOCOOHOCTH TPAAULIIOHHO
MPUMEHAEMBIX CTAOUIN3aTOPOB ITTH npu I'PIL

om epemenu
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Distilled water (Mansiropckut(Montmorillonite (France))

Pucynox 2 3agucumocms aunetinot oegpopmavuu oopa3uoe

Figure 2 — Dependence of linear deformation of samples on time

different methods — the express method —
determining the rate of clay deposition in the
solution, and the method of estimation of linear
deformation using the Zhigacha-Yarov devices.

The study showed a strong difference in the
inhibiting ability of swelling stabilizers on the
samples of the clays under study. As an example,
Figure 2 shows the dependences of linear
deformation of clay powder samples in time in two
different media — potassium chloride solution and
distilled water.

The above-mentioned study results show the
importance of sampling clay powder for comparative
analysis of the inhibitory capacity of clay stabilizers
conventionally used in hydraulic fracturing.

ITog0O0p KHUCIOTHBIX COCTABOB JJIA
OOPAOOTKH IICOTHTCOACPKAINHUX IIOPOJT

Acid Composition Selection for
Zeolite-Containing Rocks

JI.A. Maragosa, JI.®. JasaermuHa, M.JI. IIaxomos, F0.2K. Barannosa, T.U. IOxnycos, PI'Y HedTH 1 raza (HHUY) nmenu U.M. I'yGkuHa

L.A.Magadova, L.F. Davletshina, M.D. Pakhomoyv, Yu.J. Vagapova, T.I. Yunusov, Gubkin Russian State University of Oil and Gas (NRU)

B npotiecce npoBeIcHUS KUCIOTHBIX OOPabOTOK
HAOII0JAETCSI MHOXKECTBO B3aMMO/ICHCTBUM KUCJIOTHOT'O
COCTABa C HOPOJIOH, HACBIIAIONUMU €€ (DITIOUJAMU U
HEQPTENPOMBICIIOBBIM OO0PYNOBaHHUEM. COBOKYITHOCTD
JMIAHHBIX ITPOIIECCOB MOXKET ITPUBOUTD K CHUXKEHUIO
3(PHEKTUBHOCTH TEXHOJOTUYCCKOHN ONIEPAITUH 34 CUCT
06pPa30BaAHUS OOJIBIIIOTO KOJIMYECTBA HOBBIX COCTMHEHUH,
KOTOPBIE MPUBOJSAT K AOTIOTHUTETBHOM KOJTbMATAITHH.
TakuM 06pa3oM, pa3padoTKa KUCTOTHBIX COCTABOB
SIBJIAETCS CJIO)KHBIM Y MHOT'OCTYTIEHYATHIM ITPOIIECCOM,
IPU KOTOPOM HEOOXOAMMO VIUTHIBATh CBOMICTBA U
OCOOEHHOCTH KAXKJOI'O OO'BEKTA, HA KOTOPOM IUIAHUPYETCS
NPOBEACHUE PAOOT.

OO6BEKTOM [IJIs1 TOJI60PA KUCJIOTHOI'O COCTABA B JAHHOMU
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In the process of acid treatment there are
many interactions of acid composition with the
rock, saturating fluids and oilfield equipment.
The combination of these processes can lead to
a decrease in the efficiency of the technological
operation due to the formation of a large
number of new compounds, which lead to
additional clogging. Thus, the development of
acid compositions is a complex and multi-stage
process, in which it is necessary to take into
account the properties and characteristics of
each object, where the work is planned.

The object for selection of acid composition
in this work was a deposit, the reservoir rock



paboTe ABIAIOCHh MECTOPOXKACHUE, TIOPOAA-KOJIEKTOP
KOTOPOT'O XapPaKTEPU3YETCsI OOIBbIINUM KOTHYECTBOM
LIEOJIUTHBIX MUHEPAJIOB U MTAPA(PUHUCTON HEPTHIO C
HU3KUM COJEPKAHUEM AC(PATIBTEHOB U OTCYTCTBUEM CMOIJL

B xoze uccneoBaHus 66110 IPOAHATIU3UPOBAHO
B3auMoencraue ITAB-cogepxamux CyXOKHUCIOTHBIX
COCTABOB C KEPHOBBIM MATEPUATIOM MECTOPOXKICHUS
U IJIACTOBBIMH (prironjaMu. ONIPEAEIAINCh (PUHUKO-
XUMHUYECKHE CBOMICTBA KOMITO3UIINI, UX KOPPO3ZHUOHHAA
AKTHUBHOCTB U OCAJKOYIEPKUBAIONIAS CTIOCOOHOCTb.

BBLIO MPOTECTHPOBAHO HECKOJIBKO KUCIOTHBIX
KOMITO3UILINH, PA3JINYAIONIUXCS TUOO IO UX OCHOBHOMY
BEIIECTBY, TUOO0 IO COAEPKAHUIO IOBEPXHOCTHO-
AKTUBHBIX BelleCTs (ITAB) 1 MOau(pUIINPYIOMUX
JI06ABOK. B OCHOBY CYyXOKHMCJIOTHBIX COCTABOB BXOZIWJIA
cynbamuHoBast kucaora (NH,SO,H). Peaysbrarst
CONOCTABJISIIUCH C COCTABOM H4 OCHOBE COJITHOM KUCJIOTHI
(HCD).

OJHHUM U3 OIPEJETAIONINX UCCIEN0BAHNI SBIISIC
4HAJIN3 KMCJIOTHBIX COCTABOB HA IPEJMET U3yYEHU I UX
PacTBOPSAIOMIEN CTOCOOHOCTH IO OTHOUIEHHUIO K IOPOJE.
Cojeprkaluecs B HEU 1IEOIMTHBIC MUHEPAJIb OOIAAI0T
BBICOKOH PEAKITMOHHON AaKTUBHOCTBIO BBU/TY PA3BUTOM
yJ1€JIbHOY TOBEPXHOCTHU U, KAK CJIEJJCTBUE, CKIIOHHBI K
OBICTPOMY OOPA30BAHHIO HEPACTBOPHUMBIX COCTUHCHU
(KOJIbMATAHTOB).

Hapsaay ¢ UCCIegoBaHUEM PACTBOPHUMOCTH TOPO/IBI
B KHCJIOTE U3YyYJINCh TAKUE XapaKTepucTuku KC, Kak
IUIOTHOCTB, BA3KOCTh, CKOPOCTb PACTBOPEHUS CTAIH
JUIA TIPENOTBPAIECHU A HETATUBHBIX NTOCJIENCTBULA,
CBSI3AHHBIX C OOPA30BAHUEM ITPOAYKTOB KOPPO3UH,
OCAJKOYJIEPKUBAIONA CIIOCOOHOCTD IO OTHOMIEHHIO K
HOHAM TPEXBAJIEHTHOT'O XKEJIE3, CHOCOOHOI'O OCAKAATHCA
O MEPE HEUTPANN3AIINN KUCIOTHI ¥ NOBbIIEHN pH
CpeblL.

JIJ151 COCTABOB TAKIKE OIIPEAENATACH COBMECTUMOCTB C
IUIACTOBBIMU (pronAamMu. Mzyuaemas HeTh KOJUIOUHO
HECTAO0MJIbHA BBUY OTCYTCTBHA B HEM IPUPOAHBIX
CTAOMIN3ATOPOB AC(PAJIBTEHOB — CMOJL [IpH KOHTAKTE C
KHUCJIOTOU MOKET MPOUCXOIUTD ACCTAOWIN3ALINA HEPTU
U BbIIAJICHUE AC(PATBTEHO-TAPAPUHUCTBIX OCA/TKOB,
ABJIAIOINXCA JIOTTIOJITHUTEIbHBIMH KOJIbMATAHTAMU
B I13I1 11py KUCIOTHBIX OOPABOTKAX. DTO MOXKHO
NPEJOTBPATUTD BBEICHUEM ITPABUIBLHO NOJAOOPAHHBIX
ITAB. PagpaboTannble ITAB-CYXOKHUCIOTHBIE COCTABBI HE
JIaBaJIA OCA/IKOB IIPH KOHTAKTE C KUCIOTOMN.

ITo n'ToramMm MOXKHO OTMETUTD, YTO COCTABBI HA OCHOBE
CYJIb(paMHUHOBOM KHUCJIOTHI ITOKA34JI ITOJIOKHUTETIBHBIE
PE3YABTATHI IIO BCEM 3TAIIAM HUCCIEN0BAHNU. Ha ocHOBE
MOJIYYEHHBIX PE3YJIBTATOB MOXHO YTBEPK/ATD, YTO TAKHE
COCTABBI MOI'YT YCIICIIHO IIPUMEHITHCS IIPHU OOPabOTKAX
LEOTUTCOAEPKAMUX ITOPOI.

1. B3anMOAEACTBYIOMMNX MEXKTY COO0M YITIEBOJOPOAHBIX
CHUCTEM U KUCJIOT.

2. Mex@azHoe HaTsKEHHE pacTBOPOB ITAB
CHMDKAETCSA HA I'PAHULIE C YIVIEBOJOPOAHBIMU
CHUCTEMAMH B PsJly: H-OKTAH — KEPOCHUH — HEPTh. DTa
3aBUCUMOCTbD CIIPABEJINBA IS BCEX BOAHBIX CUCTEM:
JUCTUIIMPOBAHHON BOJBL, COIITHOM U CY/Ib(PAMHUHOBOM
KHCJIOT.

3. KUCIOTHI TO-Pa3HOMY MOT'YT BIUSITh HA 3HAYECHU I
MexdazHoro HatsxeHus ITAB-KC Ha rpanHune

of which is characterized by a large number

of zeolite minerals and waxy oil with low

asphaltene content and absence of resins.

The study analyzed the interaction of
surfactant-containing dry acid compositions
with the core material of the deposit and
formation fluids. The physical and chemical
properties of the compositions, corrosion
activity and sediment retention capacity were
determined.

Several acid compositions differing either
by their basic substance or by the content of
surfactants and modifying additives were
tested. The dry acid compositions were based
on sulphamic acid (NH,SO,H). The results
were compared with the composition based on
hydrochloric acid (HCI).

One of the determining studies was the
analysis of acid compositions to study solubility
in relation to the rock. The zeolite minerals
have high reactivity due to highly developed
specific surface. As a result, the zeolite minerals
tend to quickly form insoluble compounds
(colmatants).

Along with the study of rock solubility in acid,
the following characteristics of acid condition
have been studied: density, viscosity, speed
of dissolution of steel to prevent the negative
consequences associated with the formation
of corrosion products, sediment retention
ability in relation to ions of trivalent iron that
precipitates as acid is neutralized and pH of the
medium is increased.

Compatibility with formation fluids was also
determined for the formulations. The studied
oil is colloidally unstable due to lack of natural
stabilizers of asphaltenes — resins. There can be
oil destabilization and asphaltene-paraffinous
precipitation at contact with acid, which are
additional colmatants in bottomhole zone
during acid treatments. This can be prevented
by the introduction of properly selected
surfactants. The developed surfactant-dry acid
compositions did not precipitate after contact
with acid.

Based on the results obtained, it can be noted
that the sulphamic acid compositions showed
positive results at all stages of research. Based
on the results obtained, it can be stated that
such compositions can be successfully used in
treatment of zeolite-containing rocks.

1. Interacting of hydrocarbon systems and acids
between each other.

2. The interfacial tension of surfactant solutions
is reduced on the border with hydrocarbon
systems in a row: n-octane — kerosene —
oil. This dependence is valid for all water
systems: distilled water, hydrochloric and
sulphamic acids.

3. Acids may affect the interfacial tension values
of dry-acid-surfactant at the hydrocarbon
boundary in different ways. Of the acids
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C yreBogopogamu. M3 uccieyeMbIX KUCIOT
Cy/Ib(paMHUHOBAS KUCIOTA MOJIOKUTEIBHO BIUSET HA
aKTUBHOCTD [TAB 1 1pu yBEJIMYEHNH €€ KOHLICHTPALIUN
HAOJII0/IACTCSI CHUXKECHUE MEK(PA3HOTO HATSKECHUS,

4 COMAHAA KMCJIOTA — HETATUBHO, 4 yBEJIMYEHHUE €€
KOHLIEHTPALIMU IPUBOJUT K POCTY MEXK(PAZHOT'O
HATSOKEHUS.

4. U3 Bcex uccuenyeMmoix ITAB HITAB Heonon AD 9-12
MMOKA3bIBACT HAMMEHBIIHE 3HAYECHUS MEK(PAZHOTO
HATSKEHUSA B COCTABAX Hd OCHOBE JUCTUJIJIMPOBAHHOM
BOJIbL, ATTAB Heskerosnp — B KUCJIOTHBIX COCTABAX.

under study sulfamic acid has a positive

effect on surfactant activity and when its
concentration increases, the interfacial
tension decreases, while hydrochloric acid has
a negative effect, and when its concentration
increases, the interfacial tension increases.

4. Of all the studied non-ionique surfactants,
Neonol AF 9-12 shows the lowest values of
interfacial tension in formulations based on
distilled water, anionic surfactants Nezhegol
AF — in acidic formulations.

3aryimeHue KHCJIOT IJIA HAIIPABICHHBIX
KHCJIOTHBIX OOPA0OTOK CKBAKHUH

Acid Thickening for Directed Acid

Treatments of Wells

JL.®. JaBiaermuHa, K.A. lloremkuHa, [I.P. Exzuesa, HOLL JIpoMsbICIOBasA XUMH >, PI'Y HedTH M ra3za (HUY) nmenn .M. 'yOkuHa

L.F. Davletshina, K.A. Poteshkina, D.R. Yezieva, REC "Oilfield chemistry", Gubkin Russian State University of Oil and Gas (NRU)

OnHOM U3 NPHUYMH CHIKEHHUS 3(D(HEKTUBHOCTH
KUCJIOTHBIX 06pab0TOK (KO) ABIs€TCA BBICOKAS
HEOJHOPOIHOCTD ILIACTOB. BBICOKAs1 CKOPOCTb PEAKLINU
KHUCJIOTHOTI'O PACTBOPA C IIOPOAOU IIPHUBOAUT K TOMY, YTO
KOMIO3UIIUS IOCTYIIAET B BBICOKOIIPOHUIIAEMBII THTEPBAJL,
B PE3YJIBTATE HU3KOIIPOHULIAEMbIE YIACTKU OCTAIOTCA
HEOOPaOOTAHHBIMU. TAKMM OOPA30M, OCTATOUHBIE 3AITACHI
HePTH, COCPEJOTOUYEHHDBIE B HU3KOITPOHUIIAEMOH YaCTH
KOJUIEKTOPA, HE BKJIIOYAIOTCS B IIPOLIECC (PUIBTPALTHMN.
PemenueM nNpoOIeEMBI ABIAETCA IPUMEHEHHE 3ATYIIEHHbBIX
KUCJIOTHBIX COCTABOB.

B kauecTBe 3arycruresnie BO3MOXKHO UCIIOIb30BAHUE
MHOJIMMEPOB KAK CUHTETUYECKUX (ITAA), TaK 1
OHOJIOTUYECKUX (KCAHTAH, PUTU3AH, CHMYCaH 1 AP.). B Hamerd
paboTe B KAYECTBE KUCJIOTBI IPEJIATAETCA UCTIOIb30BATh
cynbpamuHOBYIO (NH,SO,H), TaK KaK OHA ABJISACTCS
CYXOKHCJIOTOH, UTO OBJIErYAET €€ TPAHCIIOPTUPOBKY B
OT/JIaJIECHHBIE PETUOHBL CyIb(PaMUHOBAS KUCJIOTA, B OTJINYHE
OT COJISIHOH, HE Pa3pylIacT GUONOINMEDPSL, HATIPUMED,
KCaHTaH [1].

KcaHTaH — 6MOJIOTMYECKUI OJIUMED, SK30MOTUCAXAPUT,
CHUHTE3UPYEMBIA OAKTEPUAMU KCAHTAMOCKAMIIECTPHUC.
Xumnueckas popmyna (C,.H,,O,,). Monexyna cocTouT us
MOBTOPSAIOHNIUXCS (PPATMEHTOB, COJAEPHKAIUX
5 CaXapPUCTBIX OCTATKOB: 2 INIIOKO3U/IHBIX, 2 MOHO3HBIX
Y OJINH INTIOKYPOHOBH KHUCJIOTBI, Y4CTUYHO
3TEPUPUITUPOBAHHON YKCYCHON M MUPOBHUHOT PAHOMN
KUCIO0TaMu. Hasmmaune 60J1bIIOoro Yrcia XUMHUYIECKU
AKTUBHBIX I'PYNI (THAPOKCUIBHBIX, KAPOOKCUIBHBIX,
ALIETATHBIX U JIP.) OTKPBIBAET BOZMOXHOCTb XMMHUYECKON
MOJU(MPHUKAITIH ITyTEM ITPUBUBOK, TPUAAIOIIUX TOJTUMEPY
cnenuguyecKre CBOMCTBA [1, 2].

Haubosee BaKHOE KAa4ECTBO PACTBOPOB KCAHTAHA —
BBICOKAsI IPOYHOCTD HA PA3PBIB OJJHOBPEMEHHO C OOIBIION
PACTS>KUMOCTBIO. PACTBOPBI KCAHTAHOBOM KAMEIU
BBICOKOIICEBAOILIACTUYHBL [IpU yBETMUEHUH CIBUTOBOTO
YCHJINS PE3KO MTOHMIKAETCSA BA3KOCTB, ITOCJIE CHATUS YCUITHS
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One of the reasons for the decrease in the
efficiency of acid treatments (AT) is the high
heterogeneity of formations. The high rate
of reaction of the acid solution with the rock
leads to the fact that the composition enters
a high permeability interval. As a result, low
permeability areas remain untreated. Thus,
residual oil reserves concentrated in the low-
permeable part of the reservoir are not included
in the filtration process. The solution to this
problem is to use thickened acid compositions.

The use of polymers, both synthetic
polyacrylamide and biological (xanthan,
rhytizan, simusan, etc.) as thickeners is possible.
In our work sulfamine (NH,SO,H) is proposed
to be used as an acid, as it is a dry acid, which
facilitates its transportation to remote regions.
Sulfamic acid, unlike hydrochloric acid, does not
destroy biopolymers, for example, xanthan [1].

Xanthan is a biological polymer,
exopolysaccharide, synthesized by the bacteria
xanthamoscampestries. Chemical formula
(C;sH,,0,,). The molecule consists of repetitive
fragments containing 5 saccharide residues: 2
glucosidic, 2 monozic and 1 glucuronic acid,
partially esterified with acetic and pyruvic acids.
The presence of a large number of chemically
active groups — hydroxyl, carboxyl, acetate, etc.
opens the possibility of chemical modification
by inoculation, which gives the polymer specific
properties [1, 2].

The most important quality of xanthan
solutions is high tensile strength together with
high elongation. Xanthan gum solutions are
highly pseudoplastic. With increasing shear pull
the viscosity sharply decreases, after removing
the pull the initial viscosity is restored almost



HAYaJIbHAS BA3KOCTb BOCCTAHABIUBAETCS IPAKTHUECKHU
MI'HOBEHHO [3]. 3aKauMBaAEMbIE KOMIIO3UITNU KCAHTAHA
XAPAKTEPUBYIOTCS HU3KUM CONPOTUBJICHUEM IIPU JIBUKEHNU
IO TIJIACTY, YTO CBUJETE/ILCTBYET O BLICOKOM IIPOHMUKAIOMIECH
CHOCOOHOCTU M MUHUMAJIBHBIX ITOTEPSIX OUOMIOINMEPA B
MIPOLIECCE €TI0 MTPOJBUKEHMS BITTYOb TIOPUCTOU CPEJIBL.

CyIIECTBYIOT TEXHOJIOTHMU 3aKA9YKU OUONIOIUMEPA
COBMECTHO CO CIIUBATEJIEM, YTO OOECTIEYUBAET OJIHOE UIH
YACTUYHOE 6JIOKHUPOBAHUE BOJOHOCHBIX ITPOILIACTKOB 34
CYeT OOPA30BAHUSA CTPYKTYPUPOBAHHOTO reiid [4]. Takoke
KCAHTAHOBAs KAMEb UCTIOJIb3yETCS B KAUYECTBE 3ATYCTUTEIIA
KHMCJIOT IS CONAHOKUCIOTHOrO I'PIT € esbio ypomeHus
TexHO0rnuu KI'PI1 v CHMKEHNA S3KOHOMHWYECKUX 34TPAT 34
CYET UCHONIb30BAHUA €MHOM )KUAKOCTH — 3aTYIIEHHOTO
KUCJIOTHOT'O COCTABA [5].

W3 IpeACTABIEHHBIX JAHHBIX CJIEYET, YTO KCAHTAHBI
06/12210T XOPOHIEH 3aT'yIIAIOIIEH CHOCOOHOCTBIO U
YCTOUYHUBOCTBIO K KUCJIOTHOCTH PACTBOPOB. [IpH 3aKadke
B HEOHOPO/HBIE TIJIACTBI KUCJIOTHBIX PACTBOPOB C
MOJIMMEPAMHU KCAHTAHOBOT'O PAZA TIOSIBJIAETCS BO3MOXKHOCTD
MPOBEIEHUA HATIPABIEHHBIX KUCJIOTHBIX OOPA60TOK.
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instantly [3]. The pumped compositions of
xanthanum are characterized by low resistance
during filtration in the reservoir, which indicates
a high penetration capacity and minimal loss of
biopolymer in the process of its filtration into the
porous medium.

There are technologies of biopolymer injection
together with crosslinker, which provides
complete or partial blocking of water-bearing
interlayers due to formation of structured gel [4].
Also, xanthan gum is used as an acid thickener
for hydrochloric fracturing in order to simplify
the technology of acid fracturing and reduce
economic costs through the use of a single
fluid — thickened acidic composition [5].

From the presented data it can be concluded
that xanthanes have good thickening ability and
resistance to acidity of solutions. When injecting
acid solutions with xanthanic polymers into
heterogeneous formation it becomes possible to
carry out directed acid treatments.
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OMYJIbCHOHHO-KHUCJIOTHBIN COCTAB
IS BBICOKOTEMITEPATYPHBIX
KApOOHATHBIX KO/LJIEKTOPOB

Emulsion-Acidic Composition for
High-Temperature Carbonate Reservoirs

JI.A. MaranoBa, 3.A. lIuaruHos, B.B. CokosoBa, PT'Y Hed T 1 raza (HAY) umenu U.M. I'y6xkuHa, HOILL JIpOMBICI0BAS XM US>

L.F. Davletshina, K.A. Poteshkina, D.R. Yezieva, REC "Oilfield chemistry", Gubkin Russian State University of Oil and Gas (NRU)

O6paboTKA KAPOOHATHBIX KOJIJIEKTOPOB OCIOKHEHA

Treatment of carbonate collectors is
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TEM, YTO UCIIOJIb3YEMBIE JKUJKOCTH CTPEMATCSI BOUTH B
00J1€€ KPYITHBIE TPEIINHBL, U36€Trast MEHEE TPOHUILIAEMBIX
YY4CTKOB. C [CJIBIO ITOJTYYCHH A BBICOKOIIPOBOJAINX KAHAJIOB
B IIOPO/IE UCIIONB3YIOTCS CHELHUATBHBIE KUCIOTHBIE COCTABHI,
3aMEJIEHHO B3AaUMOZECHCTBYIOMME C KAPOOHATAMU, K
KOTOPBIM OTHOCSATCS OOPATHBIE KUCJIOTHBIE SMYJIbCUU.

B paboTe npoBEJEHO TECTUPOBAHUE PA3IMYHBIX OOPA3LIOB
NOBEPXHOCTHO-AKTUBHBIX BEIIECTB (AMYJIBIATOPOB)
poccuiickoro npoussoacTsa: Hedprenon-H3 mapku 40,
Hedrenon-H36 mapku B, l'mapodobusatop AEP, MP-150.

KucyiorHsie AMYJIbCHUH I'OTOBUJIMICH HA OCHOBE ITN3CJIbHOT'O
TorutiBa (25—-30% Macc.), amynbraropa (2—5% macc) u 6,

complicated by the fact that the fluids used tend
to enter larger fractures, avoiding less permeable
areas. In order to obtain highly conductive
channels in the rock, special acid compositions
are used that slow down interaction with
carbonates, which include inverse acid
emulsions.

Various samples of surfactants (emulsifiers)
manufactured in Russia were tested: Neftenol-
NZ grade 40, Neftenol-NZb grade B, ADB
Hydrofobizer, MP-150.

Acid emulsions were prepared on the basis of }
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1296-HbIX PACTBOPOB COJIAHOM KUCIOTHI (OCTAJIBHOE) ITyTEM
MEXAHUYECKOTI'O JUCIIEPTUPOBAHUS KOMIIOHEHTOB Ha
BBICOKOOOOPOTHUCTON MEIIAJIKE.

J1J11 IPUTOTOBJIEHHBIX AMYJIbCUI OBLITU UCCIEAOBAHBL:
3P HEKTUBHAS BI3KOCTb, JIEKTPOCTAOUIBHOCTD U
CTA0WJIBHOCTD BO BPEMEHHU IIPU BBICOKOH TEMIIEPATYPE
(80°C).

ITo OTIEIBPHOCTYU HU OIMH OOPA3€l] HE OOCCIICYUBAT
CTAOWJIBHOCTD AMYJIBCUU IIPH BBICOKOM TEMIIEPATYPE
B TEYEHUE JUIUTEIBHOIO BpeMeHU. Ho 1o pesynbraram
UCCJIEJOBAHUA KAXK/JOI'O 0O6PA311a YAATI0Ch BEISIBUTD
3MYJIBIATOPHI C OIITUMAJIBHBIMU 3HAYEHUSMU
3P PEKTUBHON BAZKOCTH U TEPMOCTAOMIBHOCTH, 4 TAKXKE
OCHOBHBIE (DYHKITMOHAJIBHBIE TPYIIIBI B COCTaBe [TAB,
CIIOCOOCTBYIONIUE CO3LAHUIO AMYJIbCUOHHO-KUCIOTHOI'O
COCTABa, OTBEYAIOMIEMY 3ABJIEHHBIM TPEOOBAHUAM.

s pemenns fanHON npo6ieMsl B HOLL «[IpoMBICTIOBast
xumust> npu PI'Y nedptu uraza (HHY) umenu .M. I'ybkuHa
B JIAOOPATOPHH TEXHOJIOTUYECKUX KUJKOCTE 711 OYPEHUSA
Y1 PEMOHTA CKBAKHH ObLIA PA3PA00TAHA CIIELUAIbHAS
KOMIO3UIUSA IOBEPXHOCTHO-AKTUBHBIX BEMIECTB, B
COCTAB KOTOPOI BOILIA HEKOTOPBIE 3aBJIEHHBIE OOPA3I1bI
3MYJIBIATOPOB, 4 TAKXKE IPOAYKTBI B3AUMOJCUCTBUA
JKMPHBIX KMCJIOT C YAJIUHEHHBIMHU LETIAMU U PA3JIMYHBIX
AMMHHOBBIX COCITMHCHH.

OMYJIBCUHU TAKKE TOTOBUINCH HA OCHOBE JAU3€EJIbHOTO
TOIINBA, KoMNo3uuu ITAB n 129%-H0ro pacrsopa ConsiHOu
KUCJIOTEL BCe osTyYeHHbIE KUCJIOTHBIE SMYJIbCHUU,
KOTOPBIE HE PACCIAUBAIMCh MUHHUMYM 4Y€EM depe3 1 uac
npu remreparype 80 °C, moaBeEPraaIvuch JaJbHENIIIEMY
UCCJIEJOBAHUIO.

TakuM 0Opa30M, ObLJI IOyYEH KUCIOTHO-IMYIbCHOHHBIN
COCTaB, 06ECTIEUNBAIOINT CTA6MIBHOCTB IpH 80 °C B
TEUEHHE TPEX YACOB U OOJIEE — BPEMEHU, HECOOXOAIMOM 151
34KaYMBAHUA AKTUBHOM KHCJIOTHI BITTyOb IJIACTA.

diesel fuel (25-30% wt.), emulsifier (2—5% wt.)
and 6, 12% hydrochloric acid solutions (the rest)
by mechanical dispersion of components using a
high-speed mixer.

The following parameters were studied:
effective viscosity, electrical stability and stability
at high temperature (80 °C).

Individually, no single sample provided the
stability of the emulsion at high temperature
for a long time. However, based on the results
of the study of each sample it was possible to
identify emulsifiers with optimal values of
effective viscosity and thermal stability, as well
as the main functional groups in the surfactant
composition that contribute to the creation of an
emulsion-acid composition that meets the stated
requirements.

To solve this problem in the laboratory of
technological fluids for drilling and workover
in the REC "Oilfield chemistry" at the Gubkin
Russian State University of Oil and Gas (NRU)

a special composition of surfactants was
developed. This composition included some

of the declared samples of emulsifiers, as well

as products of interaction of fatty acids with
elongated chains and various amine compounds.

Emulsions were also prepared on the basis
of diesel fuel, surfactant composition and 12%
hydrochloric acid solution. All the resulting acid
emulsions, which were not stratified after at least
1 hour at 80 °C, were further studied.

Thus, an acidic emulsion composition was
obtained, which provides stability at 80 °C for
3 hours and more — time required for pumping
the active acid deep into the formation.

BansaHHE COCTAaBA KOHTAKTHPYIOITHUX

¢da3 Ha akTuBHOCTSH ITAB

B KHC/IOTHBIX KOMITIO3HITHNAX

Influence of the Composition
of Contacting Phases on Surfactant
Activity in Acid Compositions

M.A. Cxuiun, JI.A. Maragosa, JI.H. Toiacteix, JI.®. JasiaeTuinHa, B.JI. Bracosa, T.H. OHycoB, A.M. MakaposBa,

HOLI dIpombIcIOBast XuMus», PT'Y Hedru u raza (HUY) umenu U.M. I'yGKkuHa

M.A. Silin, L.A. Magadova, L.I. Tolstoy, L.F. Davletshina, V.D. Vlasova, T.I. Yunusov, A.M. Makarova, REC "Oilfield chemistry",

Gubkin Russian State University of Oil and Gas (NRU)

Mesk(a3HOE HATSIKEHHE SIBJISIETCSI OJTHUM
U3 IIOKA3aTEJIEU, KOTOPDBIH OIIPEAEIACTCA IIPU
pa3paboTke u aHanu3e [TAB-KUCTOTHBIX COCTABOB. [10
MOKA3aTENIO MEK(PAZHOTO HATSPKEHUS OLICHUBACTCS
AKTHBHOCTD ITOBEPXHOCTHO-AKTHUBHbBIX BEILIECTB
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Interfacial tension is one of the indicators
that is determined during the development
and analysis of surfactant acid compounds. The
interfacial tension indicator is used to evaluate
the surfactant activity in various compositions at



(TTAB) B pa3/IM4YHBIX COCTABAX HA IPAHULIE C
YITIEBOAOPOAHOM (Pa301Ii. B 1a60paTOPHON NPAKTHKE
IIPUMEHAIOT IIPOCTBIE MOAE/IBHBIE YIVIEBOAOPOAHBIE
CHCTEMBL: H-OKTAaH WJIU KEPOCUH. B TaHHOI paboTe
TAKXKE HCTOJIb30BAJICS OOPA3€EL] HEPTH, TAK KAK B
IUIACTE KUCIOTHAS KOMIIO3ULIUA B3AUMOAECHCTBYET
MMEHHO C HEN.

Lenbio JaHHOM Pa60ThI OBLIIO OIPE/ICICHUE
BJIMAIHUA YCJIOKHEHU S COCTABA YITIEBOLOPOLHOM
(H-OKTaH, KEPOCHUH, HE(PTE) U BOAHOI (ha3
(IUCTUIMPOBAHHAA BOAA, COJIAHAA U
CyNb(paMHUHOBAA KMCJIOTHI PA3HBIX KOHILIEHTPALINI)
Ha AaKTUBHOCTD [TAB B TEXHOJIOTMYECKHUX JKUIKOCTAX
JUISI KUCJIOTHBIX OOPa60TOK.

HccnepyeMbIMU CUCTEMAMU SABJISJIMCh KUCJIOTHBIE
COCTAaBbI HA OCHOBE 5- U 15%-11 conmanou (HCI) u
cynbpamuaoBO# (NH,SO,H) Kucnor ¢ jo6asneHnem
ITAB pa3Iu4HbIX KJIACCOB: aHUOHHOI'O [TAB
Heskeronp, kKarnonHoro I[TAB Hedrenomn I'd,
HEMOHOTreHHOTO I[TAB Heonon AD 9-12 u cmeceit
ITAB He(prenon BB/l u He¢prenon K.

7151 OLICHKU BJIMSTHUSI IPUPOJIBI KUCIOTHI U €€

KOHIIEHTPAIIMY HA AKTUBHOCTD U NTOBeieHE [TAB

TAKXKE ObLIM PACCMOTPEHBI COCTABBI HA OCHOBE

JUCTHJUIMPOBAHHOU BO/BL.

OCHOBHBIE BBIBO/IBL, IIOJTy4EHHDBIE B PE3Y/ILTATE
HCCIENOBAHUM:

5. H-OKTaH SBISETCI MOJETBHON CUCTEMOM,
KOTOpPas ITIO3BOJIAET YCJIOBHO CpaBHUBATDL [TAB
10 AaKTUBHOCTH MEK/1y COOOIT HA TPAHUILIE
HE B3aUMOJIEUCTBYIOIINX MEXK/Ty COOOI
YIVIEBOAOPOJHBIX CUCTEM U KHUCIOT.

6. MexdasHoe HATsKeHUE pacTBOpoB [TAB
CHMIKAETCS HA I'PAHULIE C YITIEBOAOPOAHBIMU
CUCTEMAMH B PANY: H-OKTAH — KEPOCUH — HEPTH.
DTa 3aBUCUMOCTbD CIIPABEIJINBA JJI BCEX BOAHDBIX
CHUCTEM: JUCTUIIMPOBAHHON BOJIBL, COJITHON U
CYJIb(PAMHUHOBOI KUCJIOT.

7. KUCIOTBI HO-PAa3HOMY MOT'YT BJIMATD HA 3HAYECHUS
MexdazHoro HatskeHus ITAB-KC Ha rpaHuiie
C yriesogopoaaMu. M3 uccielyeMblX KUCIOT
CYJIb(PAMHUHOBAS KUCJIOTA OJIOKUTEIIBHO
BJIMAET HA AaKTUBHOCTD [TAB 1 11pu yBemm4eHnu
€€ KOHLIEHTPAH HAOIOIACTCSI CHUXKEHUE
MEX(pPA3HOIO HATSXKEHUS, 4 COJISIHAS KUCJIOTA
— HETATHUBHO, 4 YBEJIMYECHUE €€ KOHLICHTPALIUU
IIPUBOJUT K POCTY MEK(PAZHOI'O HATSKEHUS.

8. N3 Bcex nccnenyembrx ITAB HITAB Heonon
AD 9-12 MOKa3bIBAET HAMMEHBIIINE 3HAYEHU A
MEX(PA3HOTIO HATSXKEHUS B COCTABAX HA OCHOBE
JHUCTUJUIMPOBAHHOM BOAbI, AITAB Hexeromnn —

B KMCJIOTHBIX COCTABaX.

Iy6nurayus noo2omoeera Ha OCHOBe
mamepuanos VI Mexcoyrnapooroii (XIV
Bcepoccuiickotl) HayuHo-npaKkmuueckoti
KoHgeperyuu dHemenpomoLcr06aa XUMUL».

the hydrocarbon phase boundary. In laboratory

practice, simple model hydrocarbon systems

are used: n-octane or kerosene. In this work

the sample of oil was also used, because in the

formation acid composition interacts with it.

The purpose of this work was to determine
the influence of the complication of the
hydrocarbon (n-octane, kerosene, oil) and
water phases (distilled water, hydrochloric and
sulphamic acids of different concentrations) on
the surfactant activity in the process fluids for
acid treatment.

The systems under investigation were acid
compositions based on 5 and 15% hydrochloric
(HCI) and sulphamic (NH,SO,H) acids with
addition of surfactants of different classes:
anionic surfactant Nezhegol, cationic surfactant
Neftenol GF, non-ionic surfactant Neonol
AF 9-12 and surfactant mixtures Neftenol
VVD and Neftenol K. Compositions based on
distilled water have also been considered to
assess the effect of the nature of the acid and
its concentration on surfactant activity and
behavior.

The main conclusions obtained from the
studies:

1. H-octane is 2 model system that allows to
conditionally compare surfactants in terms
of activity between each other on the border
of non-interacting hydrocarbon systems and
acids.

2. The interfacial tension of surfactant solutions
is reduced on the border with hydrocarbon
systems in a row: n-octane — kerosene — oil.
This dependence is valid for all water systems:
distilled water, hydrochloric and sulphamic
acids.

3. Acids may affect the surfactant-acid
condition interfacial tension values at the
hydrocarbon boundary in different ways.

Of the acids under study sulfamic acid has a
positive effect on surfactant activity and when
its concentration increases, the interfacial
tension decreases, while hydrochloric acid has
a negative effect, and when its concentration
increases, the interfacial tension increases.

4. Of all the studied non-ionique surfactants,
Neonol AF 9-12 shows the lowest values of
interfacial tension in formulations based on
distilled water, anionic surfactants Nezhegol —
in acidic formulations.

The publication was prepared on the
basis of proceedings of the VI International
(XIV All-Russian) Scientific and Practical
Conference "Oilfield chemistry".
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POCCUNCKW TOCYAAPCTBEHHbIA YHUBEPCUTET
HEDPTN UTA3A vm. U.M. TYBKNHA

ba3oBhbii BY3 HedTerazoBoro komnnekca Poccum

VIl MEXXAYHAPOHAS (XV BCEPOCCUNCKAS) HAYYHO-NPAKTUYECKAS
KOH®EPEHLNA «<HEDTENPOMbIC/IOBAA XUMWNSA»
B cBAi31 CO CSIOXKMBLLENCA 3NVAEMUNOSIONMYECKON CUTyaLuen NPUHATO pelueHue
npoBecTy KoH(epeHUMIo oceHbto 2020 roga, OpMEHTUPOBOYHO
B CeHTAOpe - oKkTAOpe. bonee TouHasa nHdopmaumsa
OyaeT o6GbsBNIeHa [ONONTHUTENbLHO.

B koHdepeHunn npegnonaraeTcs ydactue npeacrasmtenent HAW, By3os, npeanpuatnm n dmpm,
3aHMMaOLWMXCS pa3paboTKor, NPOU3BOACTBOM, MOCTaBKOW M MPUMEHEHMEM XMMUYECKNX
peareHToB A/ HeTAHOM M ra30BOM NPOMBbILLNEHHOCTU Ha TeppuTopumn Poccum n crpan CHIL

YyacTHMKaM KoHdepeHLMM NpefoCcTaBiseTcs BO3MOXHOCTb BbIIBUTb OCHOBHbIE TEHAEHLMN B
pPa3BUTUN MUPOBOIO U POCCUINCKOTO PbIHKA XMMNYECKUX PEareHTOB, YCTaHOBUTb KOHTaKTbI U
nony4nTb Heobxoanmyto MHOPMaLMIO O COBPEMEHHOM YPOBHE NPOM3BOACTBA U MPUMEHEHMS
XMMUYECKUX peareHToB AJis He(TAHOWN 1 ra30BOM MPOMBILLNEHHOCTH.

TEMATUKA KOH®EPEHLINW:
® peareHTbl Ans bypeHus, 3aKkaHYMBaHWS N PEMOHTa CKBaXMH;

® peareHTbl M TEXHONOMMU UX NPUMEHEHUS B MpoLieccax NoBblWeHUs HedTeoTaaum Nnacros,
WHTeHcUdUKaLMM oObIYN HedTY;

NPUMEHEHWE XMMNYECKUX peareHTOB NMpu TpaHcnopTe Hed TN 1 HedTENPOAYKTOB;

pa3paboTka 1 NpUMeHEHME COBPEMEHHbIX 3aLUMUTHbIX MaTepuanos, bakTepuLnaOB U MHTIMOUTOPOB
KOPPO3M1K, CONEOTNIOXEHNS U NapadMHOOTIIOXEHUS MPU f0ObIYe U TpaHcnopTe Hed T U rasa;

npyUMeHeHne BOAOPaCcTBOPUMbIX MONMMEpPHbIX MaTepuanos B NpoLeccax sKcrayaTaumm HedTaHbIX
MeCTOPOXAEHNN;

NMOBEPXHOCTHO-aKTMBHbIE BelLecTBa B He(TAHOM 1 ra30BON NPOMbILLAEHHOCTY;
husmKo-xMMmnYeckmne UccieoBaHNs HebTeln U peareHToB, MPUMEHSIEMBbIX 41 AOObIMMN U1
TpaHcnopTa HedTU U1 rasa;

JKOoJiorm4yeckmne acnekTbl Npon3soacTBa N MPUMEHEHUA XMMNYECKUX peareHToB B HedJTFIHOﬁ n
rasoBom NMPOMbILWNEHHOCTH;

VIHCbOpMaLl,VIOHHOG obecneyeHuve n MapKeTUHI B obnactu npomnsesoacrea N NpuMeHeHUd
XUMUHECKUMX peareHToB and Heq)TﬂHOVI 1 ra3oBon MPOMbILLTEHHOCTU.

Appec oprkoMmuTeTa KOHpepeHUnn:
119991, MockBa, JleHMHCKU NpocnekT, 65, kopnyc 1, PIY Hed T 1 rasa (HNY) numenn .M. [yoknHa

E-mail: npch@gubkin.ru




MpouseoacTBO rMEKMUX
HaCOCHO-KOMIMPECCOPHbIX TPY6
B Poccum B COOTBETCTBUM C
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office@estm-tula.com
estm-tula.com



PANET BOOOPOLAHASA PEBOJIKOL A
THE HYDROGEN REVOLUTION IS COMING

BonopoHas 3HEPTETHUKA — OTPACIIb,
OCHOBAHHAs HA UCIIOJIb30BAHUH BOJIOPO/A B
KA4EeCTBE CPEJICTBA IJIS1 AKKYMYIUPOBAHUS,
TPAHCIIOPTUPOBKH, IPOU3BOJCTBA U
noTpebeHus sHePruun. IToxoxe, 4To
BOJIOPOJ, MOKHO CUYUTATD UJI€ATTBHBIM
TOILUIMBOM. BO-TIEPBBIX, OH ABJISIETCA CAMBIM
PacpOCTPAHEHHBIM JIEMEHTOM BO BCceneHnHoM,
BO-BTOPBIX, IIPH €TI0 CTOPAHUH BEICBOOOXKAAETCS
OOJIBIIIOE KOJIMYECTBO IHEPTUU U OOPA3YETCS
BO/I4, 4 HE IIPECJIOBYTHIN YIVICKUC/IBIA I'd3,
OOBHUHSAEMBII B ITTOOATBHOM HNOTEIJIEHUH.

DTO TEM 60JIEE AKTYAIBHO, TOCKOJIBKY Ha
O€3yITIEPOAHYIO SIHEPTETUKY HAIIETIEHO
[TapH>KCKOE COITAMIEHUE MO KIUMATY.

CornacHo nporuosy Markets & Markets,
06'b€EM MHUPOBOT'O TPOU3BO/ICTBA BOJOPO/A,
KOTOPBIN ceffyac coctasiseT $115 mupr, k 2022

BEKTOP PASBUTUA

roay BeIpacreT 10 $154 mapa. Oxcriepts Hydrogen Hydrogen energetics is a field based on the use
Council yrBepxAaIoT, 9To yke K 2050 rogy Ha of hydrogen as a means for the accumulation,
BOAOPOA NPpUAETCS 18% BCEX SHEPTETUYECKUX transportation, production and consumption of
NOTPEOHOCTEN IIAaHETEL COITIACHO JJPYIUM energy. It seems that hydrogen can be considered an
MPOTHO3aM, K dTOMY BDEMEHU MUPOBOE ideal fuel. Firstly, it is the most common element in
noTpebIeHUE BOJOPO/A BEIpACTET 0 370 MIH the Universe, and secondly, when it is burned, a large
TOHH B rofi (k 2100 rogy —10 800 MJIH TOHH). amount of energy is released and water is formed,
Bopoponnas anepreTruka 6y1eT MHTEHCUBHO and not the notorious carbon dioxide, accused of
BBITECHATD YITIEBOJOPOAHYIO U B IIEPCIIEKTUBE global warming. This properties are particularly
CIIOCOOHA €€ 3AMEHUTD. relevant as the Paris Climate Agreement targets

K cepenmHe BeKa BOJJOPOJHBIC TEXHOIOT U carbon-free energy.
CMOT'YT YAOBJIETBOPHUTD OKOJIO YETBEPTU BCEX According to the Markets & Markets forecast, the
TOIUIMBHBIX TOTPe6HOCTEN EC: OHM 06ecnedar volume of the global hydrogen production, which
SHEPTHUIO, JOCTATOYHVIO /15 3ATTPABKH is now $115 billion, will grow upto $154 billion by
42 MMJUUIMOHOB 4BTOMOOUIIEN, HOJIEE TONTYTOPA 2022. Hydrogen Council experts say that by 2050
MHJUIMOHOB I'PY30BHUKOB M Y€TBEPTHU MUJIJIMOHA hydrogen will account for 18% of all the energy
aBTOOYCOB. needs of the planet. According to other forecasts, by

Y1068l TOJTHOCTBIO UCIIOJIB30BATh IOTECHIIAJ this time global hydrogen

Bozgopoaa, EC BKiIoun ero B nepequvb u3 0O6beEM MU POBOro Fonsumpuogr; (x;vﬂl.H'
AN  1-o1220rToa soroporo. [N
pI;H.ICyHI/ILII;II u I/IHI;CC’II‘)I/ILII/Ifl Ho, necmoTps Ha KOTOpr ceitdac (up t(I)) 803(7) million tons by
OI'POMHBIM NOTEHIUAJI CEKTOPA, PA3BEPTHIBAHUE GefeIrE E T $1 15 MIIPA, 2100). Hydrogen energy

MH(PPACTPYKTYPHI 7151 BOAOPOIHOIM SKOHOMUKU k 2022 rony BblpacTeT 4O [N intensively displace
OCTAETCS CIIOKHEHIIEH 3a/1a9€i. AKTUBU3UPOBATD $154 mnpa. K 2050 roay hydrocarbon and in the
YCHJIVA B 3TOM HATIPABICHUN IPU3BAHA Ha BOAOPO NpuaeTcsa future will be able to
O6beaMHEHHAS TEXHOJIOTNYECCKASI MHHUITHATHBA 18% Bcex JHEPreTU4eCKmnX EEisgsbIeshin
10 TOTIJIMBHBIM dJIEMEHTAaM U Bopopoay (Fuel I'IOTpe6HOCTeI7I NnnaHeThbl. By the middle of
Cells and Hydrogen Joint Undertaking) — peds the century, hydrogen
UJEeT O COBAZGCTioﬁ nporpaMmme EBpOKOMHCCHH, The volume of the_gbbal technologies will be able
IIPOMBIIIJIEHHOCTH U YUYCHBIX. hyc! rog_en productlo_n_, to satisfy about a quarter
B pasubix cTrpanax Craporo CBeTa HAYMHAOT which is now $115 billion, RS REITRRNERNN
AKTUBHO 'OTOBUTHCS K BOAOPOAHOMY Gymy. B will grow upto $154 They will provide enough
nocnegHue rojibl B CMU NOSIBASAETCA BCE GOIbIIE billion by 2022. By 2050 energy to refuel 42 million
COOBIIEHMIT O MMJIOTHBIX IIPOEKTAX C BOJOPOJOM hydrogen will account cars, more than a million
U BCE YAIIIE METbKAET XUMUIECKAST POPMYIIa 3TOTO for 18% of all the energy and a half trucks and a

rasa — H,, urparoiero Bce 601e€ BaKHYIO POJib B needs of the p|a net. quarter million buses.
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KapTUHE SHEPTETUYECKOTO Ilepexoza B EBpore.

B ABCTpuU TpU BEAYIIUX KOHLIEPHA TOTOBAT
Cpa3y HECKOJIBKO COBMECTHBIX ITUJIOTHBIX
IIPOEKTOB, B TOM YUCJIE IO UCIIOIb30BAHUIO
BOZOPOAA BMECTO YIJIs IIPU IIPOU3BOJACTBE CTAJIH,
a kaH1ep Ce6acTosaH Kyply CBOIO N36UPATEIBHYIO
KaMITAHHIO IPOBEJI IO/ JIO3YHIOM IPEBPAIECHU A
CTPAHBI B «<BOJIOPOAHYIO JepKaBy Ne 1> Ha a1y ke
PONBb IPETEHAYIOT U APYTHUE CTPAHBL.

Bo ®panuyy IyaHUupPyIOT BKIIOYUTD
BOJIOPOJ, B KAUECTBE PEMIEHHN JJ151 IPOrPAMMEBI
3HEPTIETUYECKOTO PA3BUTHUS CTPAHBL DTO
IO3BOJINT HOAAEPKATD 3APOXKAAIOIYIOC
(PPaHITY3CKYIO BOJOPOAHYIO IPOMBIIIIEHHOCTbD,
KOTOPAas YK€ CETOAHSA ABIAETCS OJJHOU U3 CAMBIX
IIEPEIOBBIX B MUPE.

JBe npoBuHIIMN HUAEPIaHAOB IVIAHUPYIOT
COBMECTHO CO3/IaTh HA CBOUX TEPPUTOPUAX
«BOOpPOAHYIO JOINHY>. Pa3paboTaH njiaH
pas3BuTHUA BOJOPOAHON 3HEpreTuku 10 2030 roxa
CTOMMOCTBIO 2,8 MiIpZ, €BPO. OH BKJIIOYAET
33 KOHKPETHBIX IIPOEKTA, CPEAU KOTOPBIX —
CTPOUTEJILCTBO MIOA3EMHOI'O BOAOPOAHOI'O
XPaHUJINAMIA, CO3AHHUE CETU BOJOPOJHBIX
3aMPABOYHBIX CTAHIIMH, JOOABIEHHE BOJOPOIA U
CHHTE3-T434 B CYLIECTBYIOLUE I'a30IPOBOABI U T. 1.

MOIITHOCTB YCTAHOBOK /IS SJIEKTPOJIN3A BOJBI
IJIAHUPYETCA JOBECTH CHAva1a 40 1 MBT, a 3ateM —
JIO TUTABATTHOT'O YPOBHs. KpoMe TOro, B INTAaHAX —
Pa3paboTKa U CTPOUTENBCTBO «BOAOPOAHBIX>
BETPOBBIX TYPOUH CO BCTPOEHHBIMU
3JIEKTPOJIU3EPAMU. DJIEKTPOCTAHIUIO B DMCXABEHE
(1,32 I'BT) mnaHUPYIOT YaCTUYHO IIEPEBECTHU
C IIPUPOAHOIO r'aza Ha Bogopoz,. ITocsie aToro
MIOJI3€EMHOE XPAHUJIUIIE BOAOPOJA IPEBPATUTCA
B OTPOMHBIH aKKyMynATOp sHepruu. C 2020 roga
B HAIIMOHAJIbHOE 3aKOHOJAATENBbCTBO HAUYHYT

To fully utilize the potential of hydrogen, the EU
included it in a list of six strategic areas requiring
priority political decisions and investments.

But, despite the huge potential of the sector, the
deployment of infrastructure for the hydrogen
economy remains a daunting task. The Joint
Technology Initiative on Fuel Cells and Hydrogen
(Fuel Cells and Hydrogen Joint Undertaking) is
called to intensify efforts in this direction - this

is a joint program of the European Commission,
industry and scientists.

In different countries of the Old World, they are
beginning to actively prepare for the hydrogen
boom. In recent years, more and more reports have
appeared in the media about pilot projects with
hydrogen, and the chemical formula of this gas, H,,
plays an increasingly important role in the picture of
the energy transition in Europe.

In Austria, the three leading concerns are
preparing several joint pilot projects at once,
including the use of hydrogen instead of coal in
steel production, and Chancellor Sebastian Kurtz
conducted his election campaign under the slogan
of turning the country into "No. 1 hydrogen power."
Other countries are claiming the same role.

France plans to include hydrogen as a solution for
the country's energy development program. This
will support the nascent French hydrogen industry,
which today is one of the most advanced in the
world.

Two provinces of the Netherlands plan to jointly
create a “Hydrogen Valley” in their territories. A
plan for the development of hydrogen energy until
2030 worth 2.8 billion euros has been developed. It
includes 33 specific projects, among which are the
construction of an underground hydrogen storage
facility, the creation of a network of hydrogen gas

Ne 2 (072) Hions/June 2020 77

a7
@)
H
Q
2
>
=
Z.
s
o}
Q
.
s
>
iy
A




=
~
=
~
a8
2
A~
¥
=
e
[
aa

BBOAUTLCS IONIPABKH, HEOOXOAMMBIE [J1s1 PA3BUTHS
BOJIOPOAHON 9HEPTETHUKU.

OJMH U3 KPYITHEUIINX 3ABOJOB 110 IIPOU3BOACTBY
BO300OHOBJIAEMOT'O BOAOPO/A 6YIET HOCTPOEH B
Hopserumn. IIpou3BoacTBO 6yJET OCHOBAHO HA
JEKTPOJIN3E C MOLITHOCTBIO [IPOU3BOACTBECHHON
arHUU 10 MBT. OCHOBHBIM aKITMOHEPOM C JIOJEH
529% cTaHET HEMELIKAsI KOMITaHUs Alternative
Investment Holding GmbH. Ilpegnonaraercs,
4TO HOTPEOUTEIIMHU BOJOPOAA OYAYT ABIATHCS
TOIUIMBHBIE 3JIEMEHTHI, IPUBOJAIINE B IBUKCHUE
aBTOOYCHL, I'PY30BHUKH, Cy/14, TIOE€3/1d U IPYTUE
TPAHCIIOPTHBIE CPEACTBA. [TTaHupyeTCs, 9TO 3aBO/
HAa4YHET (PyHKIIMOHUPOBATH yKe B 2020 rogy.

[IpoexkT/KOHIIENIINIO HAalTMOHAIBHOM
BOJOPOAHOI cTpareruu (Nationale
Wasserstoffstrategie) noaroToBmuI0 MUHUCTEPCTBO
3KOHOMMKMU U 3HepreTuku OPIL. LleHTpalbHbIM
3JIEMEHTOM 3TOU CTPATETUU ABJIAETCSA
KaTaJIOT U3 TPEX AECATKOB MEPONPUATUH,
KOTOPBIE OXBATBIBAIOT AJIEKTPOIHEPIETUKY,
MPOMBIIUIEHHOCTD, UH(PPACTPYKTYPY, TPAHCIIOPT,
TeruocHaoxenue u HMOKP.

B kagecTBE nepBOro mara rnpaBUuTeabCTBO OPT
XOYET YBEJIMUUTD «BHYTPEHHEE TPOU3BOJICTBO
M MCIIOJIb30BAHUE BOJOPOAA». [1711 3TOTO
HEOOXOUMO CO3/4ATh IPOU3BOACTBO BOJOPOAA
«B pa3MeEPE TPEX, ECJINU BOZMOXKHO, ITATH TUT'ABATT
(I'BT) 271€KTpONMU3HON MOLIHOCTH.

Crparerus yeaseT 0cCo00e BHUMAHNE
MEXAYHAPOAHOMY COTPYAHUYECTBY. [Tmanupyercsa
HCIOJIB30BATh YACTb CYHECTBYIOMINX
ra30IPOBOJOB JJI1 TPAHCIIOPTUPOBKH BOJOPOAA U,
KPOME TOI'0, CO3JATh YUCTO BOJOPOJHBIE CETH.

ronyeOoum m 3ENTIEHbBIN

Pa3nuuaioT «roayb0oit» U «3€JIEHBIN» BOJOPOL.
«[omy60i» NOJIY4YaIOT U3 BOABI C IOMOIMIBIO
BO300OHOBJISIEMBIX UICTOYHHNKOB SHCPIUH. «3ey1eHbIM
BOZOPOAOM» IPUHATO HA3BIBATH TOT
H,, KOTOpBIX 06pa3yeTCss HAPALY C
Kuciaopopom O, TPy 3JEKTPOIU3Ee
OOBIYHOM BOJBL [Ipo11ecc aTOT
TEXHHUYECKH BECbMA IPOCTOU, HO
O4YEHb IHEPrOEMKHUH. OJTHAKO €CIU
HCTIONb30BAT JIJII HETO UBJTUIITKHU
AIEKTPOIHEPTIHUH, BBIPAO6ATHIBACMOU U3
BO300OHOBJISIEMBIX UICTOYHUKOB, —
SHEPrUU BETPA U COIHIIA, TO

TOIJIUBO, IPOU3BEJICHHOE 6€3
BLIOPOCOB B arMocdepy CO,.
KonnepH Shell npu (prHaHCOBOM
noanaep:xxke Espocorosa (EC
npegocTasuit 10 u3 16 MITH eBPO)
Hayas B [epMaHNM Ha TEPPUTOPUN
cBOEro HedrenepepadaThIBAIOMIECTO
3aBo/a B Beccenunre nog KEnbHOM
CTPOUTEJILCTBO KPYIITHENUIIIEH B MUPE

METO/IOM 3JIEKTPOIN3A. JJO CUX TIOP €ro
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«fonyborn» nony4vatoT
M3 BOAbl C MOMOLLIbIO
BO30OHOB/NAEMbIX
NCTOYHUKOB SHEPrUN.
«3efneHbIM BOgOPOAOM»
NPUHATO Ha3biBaTb TOT
H,, koTopbI obpasyeTcs
HapsAY C KUCNOPOAOM
IIOJTy9aeTCsl GE3BPEHOE JIJIS1 KITMMATA O, npu anekTponunse
oébquoﬁ BOAbI.

Blue hydrogen is
obtained from water
using renewable
energy sources. “Green
hydrogen” is commonly
(1SR BRI RER (Ol provided 10 out of 16 million euros),

along with oxygen O,
arreaNhhset v graesiel  during the electrolysis of
ordinary water.

stations, the addition of hydrogen and synthesis gas
to existing gas pipelines, etc.

The capacity of water electrolysis units is planned
to be brought up to 1 MW first, and then to a
gigawatt level. In addition, the units include the
development and construction of "hydrogen" wind
turbines with built-in electrolyzers. The Emshaven
power plant (1.32 GW) is planned to be partially
converted from natural gas to hydrogen. After
that, the underground hydrogen storage will turn
into a huge energy accumulator. Starting in 2020,
amendments to the national legislation will be
introduced that are necessary for the development
of hydrogen energy.

One of the largest renewable hydrogen plants
will be built in Norway. Production will be based
on electrolysis with a production line capacity of
10 MW. The main shareholder with a 52% stake will
be the German company Alternative Investment
Holding GmbH. It is anticipated that hydrogen
consumers will be fuel cells that propel buses,
trucks, ships, trains and other vehicles. It is planned
that the plant will begin to function in 2020.

The draft / concept of the National Hydrogen
Strategy (Nationale Wasserstoffstrategie) was
prepared by the Ministry of Economy and Energy
of Germany. The central element of this strategy
is a catalog of three dozen activities that cover the
electric power industry, infrastructure, transport,
heat supply and R&D.

As afirst step, the German government wants
to increase "domestic production and use of
hydrogen." For this, it is necessary to create a
hydrogen production “in the amount of three, if
possible, five gigawatts (GW) of electrolysis power”.

The strategy focuses on international cooperation.
Itis planned to use part of the existing gas pipelines
to transport hydrogen and, in addition, to create
purely hydrogen networks.

BLUE AND GREEN

"Blue" and "green" hydrogen
is destinguished. The blue one is
obtained from water using renewable
energy sources. “Green hydrogen” is
commonly called H,, which is formed
along with oxygen O, during the
electrolysis of ordinary water. This
process is technically very simple, but
very energy intensive. However, if you
use surplus electricity for it, generated
from renewable sources — wind and
solar energy, then you get climate-
friendly fuel produced without CO,
emissions.

Shell, with financial support
from the European Union (the EU

began in Germany at the Wesseling
refinery near Cologne in Germany the
construction of the world's largest unit



IOJIy YaJIU 3[4,ECh U3 IIPUPOJHOIO I'a3a.

ITocsie BBOAA B 3KCILIYATALUIO BO BTOPOU
rnososuHE 2020 roga MOIHOCTb YCTAHOBKU
COCTAaBUT exerogHo 1300 TOHH BOAOPO/A,
KOTOPBIH 6y/IET UCIOIb30BATHCS INIABHBIM
06pa30M B MIPOU3BOJICTBEHHBIX ITPOLIECCAX HA
camom HII3. Ho 9acTh MOHUAET HA TO, YTOOBI
IIPEBPATUTD TEPPUTOPUIO MeXAYy KEbHOM 1
BOHHOM B MOZIENIBHBIA PETUOH MO BHEAPEHUIO
H,, B'TOM 4MCJI€ KAK TOIIMBA /151 aBTOOYCOB,
I'PY30BBIX U JIETKOBBIX ABTOMOOMJIEH, BO3MOKHO,
JUIA CyZIOB, B€1b PENH B HEIOCPEACTBEHHOM
OIN30CTHU.

Shell v ro/UTaHACKAS rA30BAs
UHPPACTPYKTypHAsA KoMIaHUA Gasunie
O6HAPOIOBAIN IIJIAHBI KPDYIHENIIEro B EBporne
IIPOEKTA I10 IIPOU3BOACTBY IKOJIOTMYECKU YHUCTOI'O
BOAOPOAa B ['o/u1anuu C UCIIOIb30BAHUEM JJO
10 I'BT O(pIIOPHBIX BETPOBBIX JEKTPOCTAHIINN B
CesepHOM Mope. [IpoekT, Ha3BaHHbII NortH2, 6yner
peanu3oBaH COBMECTHO C MOPCKUMH IIOPTAMU
I'ponnnrena. HoBbie BETPOBBIE 3NEKTPOCTAHIINH
B CEBEPHOM MOPE OYAYT NUTATh «BOJOPOJHYIO
MErayCTAHOBKY» (JIEKTPOJIU3EPDI) B ODMCXABEHE.
ITapTHEPBI TAKKE PACCMATPUBAIOT OIILIIIO
IIPOM3BOACTBA BOAOPOAA HEMOCPEACTBEHHO B MOPE.

VYaCTHHUKY IIPOEKTA XOTAT IIOJYYUTD IEPBBIA
IOTOK BOJIopoaa kK 2027 roxy. Ero obecnieuar
O(IIOPHBIE BETPOBBIE ITEKTPOCTAHIIN
MOIITHOCTBIO 3—4 I'BT. [TapK BETPAHBIX TYPOHH
MOXxeT BeIpacTy 0 10 I'Br k 2040 rogy. On
O6yz1eT Crioco6€eH NPpou3BOANUTh 800 THICSIY TOHH
«3€JIEHOT'O BOJJOPO/a» B rofl. O6'bEM UHBECTUIUI
B I1poeKT NortH2 He pacKpbIBa€TCs, HO O4EBUIHO,
4TO OH OyJIET KOJIOCCAIBHBEIM. Tpebyemble
BJIOKEHUA B 10 I'BT O(pIOPHBIX BETPOBBIX
NEKTPOCTAHIINI MOXKHO OLIEHUTD IIPUMEPHO B
30 mapg gonapos CHIA. ITapTHEPB OTMEYAIOT,
4TO «HA HAYAJIBHBIX 3TAIAX IIPOEKTA MOT'YT
MOTEHIIUAJIBHO NIOTPEOGOBATHCA EBPONENCKUE U
HAIIUOHAJIbHBIE CYOCHUINHU, IPEIHA3HAYEHHBIE JJI
JIEKAPOOHU3ALIUH SHEPTETUYECKOTI'O CEKTOPA>.

B mapte 2019 roga Hydrogenics Corporation,
BEAYIIHH Pa3pabOTUYHK U IPOU3BOJUTEID
MOJYJIEH I IIPOU3BOACTBA BOAOPOJA U
BOJIOPOAHBIX TOIJIMBHBIX 3JIEMEHTOB, ITOJIYYHJI
rpasT oT Air Liquide Canada Ha IpOEKTUPOBAHUE
U CTPOMUTENLCTBO B Kanajie anexkrponusepa
MOUIJHOCTBIO 20 MEraBatTT ISl IPOU3BO/ICTBA
BOJIOPOAA. YCTAHOBKA OyJIET 3AITyIEHA B
KOMMEPYECKYIO IKCILIyaTAIUIO K KOHITY
2020 ropa ¢ NpOM3BOAUTEIBHOCTBIO UyTh MEHEE
3000 TOHH BOAOPOAA B I'OZl. DIEKTPOJIN3HAS
CTaHLMSA MOITHOCTBIO 20 MBT 6yzieT UCIIONb30BATh
IIEPESOBYIO KPYITHOMACIITAOHYIO TEXHOJIOIUIO
anexrposmnsa PEM (Proton exchange membrane)
ot Hydrogenics, o6ecnednsas HAUMEHBITYIO
3aHHUMAEMYIO IJIOMIAJb ¥ CAMYIO BBICOKYIO
YAEJIbHYIO MOIIIHOCTD B OTPACIIH.

Hopsexckasa komnanus Nel Hydrogen Hadasa
CTPOUTEJIBCTBO KPYIIHENIIET'O B MUPE IIOJTHOCTBIO
ABTOMATU3WPOBAHHOI'O 32BO/14 I1O IIPOU3BOACTBY
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for the production of hydrogen by electrolysis. Until
now, it has been produced here from natural gas.

After commissioning in the second half of 2020,
the unit’s capacity will amount to 1300 tons of
hydrogen annually, which will be used mainly in
production processes at the refinery itself. But part
of it will be to turn the territory between Cologne
and Bonn into a model region for the introduction
of H,, including as fuel for buses, trucks and cars,
possibly for ships, because the Rhine is in close
proximity.

Shell and Dutch gas infrastructure company
Gasunie have unveiled plans for Europe’s largest
hydrogen production project in the Netherlands
using up to 10 GW of offshore wind farms in the
North Sea. The project, called NortH2, will be
implemented in conjunction with the seaports of
Groningen. New wind farms in the North Sea will
power the “hydrogen mega-unit” (electrolyzers) in
Emshaven. Partners are also considering the option
of producing hydrogen directly at sea.

Project participants want to get the first hydrogen
stream by 2027. Offshore wind farms with a capacity
of 3—4 GW will provide it. The wind turbine fleet
could grow to 10 GW by 2040. It will be able to
produce 800 thousand tons of “green hydrogen”
per year. The volume of investments in the NortH2
project is not disclosed, but it is obvious that it
will be colossal. The required investment in 10
GW of offshore wind farms can be estimated at
approximately $30 billion. The partners note that
“in the initial stages of the project, European and
national subsidies may be required to decarbonize
the energy sector.”

In March 2019, Hydrogenics Corporation, a
leading developer and manufacturer of modules for
the production of hydrogen and hydrogen fuel cells,
received a grant from Air Liquide Canada to design
and build a 20 megawatt hydrogen cell in Canada.
The unit will be put into commercial operation
by the end of 2020 with a capacity of slightly less
than 3000 tons of hydrogen per year. The 20 MW
electrolysis plant will utilize Hydrogenics' advanced
large-scale PEM (Proton exchange membrane)
electrolysis technology, providing the smallest
footprint and highest specific power in the industry.

Norwegian company Nel Hydrogen has begun
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NEKTPONN3EPOB. B UTOTE BBIITYCK COCTABUT

360 MBT B rof, 4TO IIPUMEPHO B JICCITH Pa3 60JIbIIe
HBIHEMTHETO ITI06AIBHOTO I'OJOBOT'O BBIITYCKA
ANEKTPONN3ePOB. HOBBII 3aBOJ OYAET BBIIIOIHATD
O0JBIIION 3aKa3 apTonpousBoauTens Nikola Motor
Company, B paMmKax KOToporo Nel nocraBur
npuMEPHO 1 I'BT 3/1eKTPOIU3EPOB, 4 TAKXKE
3aIIPaBOYHOE OOOPYyAOBaHMNE. KOMITaHMA TONTy4nIa
KOHTPAKT Ha ITIOCTABKY 448 3JIEKTPOJIN3EPOB 1O
YCTAHOBKE 3aPsAAHBIX BOJOPOJHBIX CTAHIINUN A1
I'PY30BBIX U JIETKOBBIX aBTOMOOMJIENA B CHIA.

B HacTOs1IEE BPDEMS B MUPE SKCILTYaTUPYETC
6osee 500 aKTUBHBIX JIEKTPOJIM3EPOB (POWET-LO-
gas). Ilo pacueram oneparopos, B 2050 roay ot 300
710 800 TBT 4 3/1IEKTPOIHEPI UM, BELIPAOOTAHHON
B EBpore, 6yfeT HanpaBIATbCA HA PabOTY
NEKTPONU3EPOB. Il CPaBHEHU, IPOU3BOJCTBO
3NEKTPO3HEPrUU B Poccurickont Penepaninn
cocTrasiseT cerogusa npuMmepHo 1000 TB1*y B rog,

Ha pa3zpaboTKy ra3oBbIX TYPOUH 151
BOJIOPOAHOI SHEPIETUKU EPEKIIOYNIIUCD
OCHOBHBIE MPOU3BOJUTENIN SIHEPTETUIECKOTIO
o6opyaoBaHus, BKIo4as Mitsubishi Hitachi
Power Systems (MHPS), Siemens Energy, Ansaldo
Energia u GE Power. Komnmannu, KOTOpPBIE TOAAMU
MPOU3BOJUIN OOJIBIIHUE I'A30BbIE TYPOUHBI U
CTPEMMJIMCH ITPOAABATH UX HA COKPAIIAIOIIEMCS
PBIHKE, HAPAIIUBAIOT CBOU YCUJINS, YTOOBI
YAOBJIETBOPSATH MUPOBBIM TPEOOBAHUAM
JIEKapOOHU3AI U .

Mitsubishi Hitachi Power Systems ocyiiecTBiser
MHJIOTHBIIN IIPOEKT IO BBIITYCKY BOAOPOJHOIO
ra3oTypOMHHOIO O60OPYAOBAHUA HA OJJTHOM U3
CBOUX 3aB0OA10B B Hupepnanaax. [Ipeanonaraercs,
4aT0 100%- BOZOPOAHASA ra30BasA TYpOHUHA 6y1eT
CO3/1aHAa B OIMKAUIIHE AeCSITh JeT. KoMmaHus
TAKKE IPUIATAET YCUIIN S, YTOOBI COOTBETCTBOBATH
aMOULIVIAM SIIIOHUU CTATh «BOJOPOAHOM HALTUEH».

OJHO U3 KPYNHEUIINX B MUDE NPEAITPUITUI
10 MPOU3BOJICTBY BOJOPOA 6bLIO OTKPHITO
B Hadase 2020 roja B Xo/e JEMOHCTPALI U
BO3POXK/IEHUA CEBEPO-BOCTOYHON Annonun
MOCJIE PA3PYIIATEIBHOTO 3EMIIETPACEHUS U
nyHamu 2011 roga. BogopogHas CTaHI M Ha
COJIHEYHOM 3HEPTUU MOXKET IIPOU3BOAUTD
JOCTATOYHO I'd3a, YTOGBI 3AIPABIATH 560
4ABTOMOOUJIEN HA TOIUIMBHBIX 3JIEMEHTAX B JIEHD.
ITpoekT peann3oBaH KoMITaHusaMH Toshiba,
Tohoku Electric Power u suCTprUObI0TEPOM
MNPUPOAHOTO I'ada Iwatani. «PyKyCHUMCKOE
BOJIOPOJIHO-3HEPIETUYECKOE UCCIIEA0OBATEIBCKOE
MOJI€» CTAHET ITOJIMTOHOM JIJISL TEXHOJIOTUH,
pa3paboTaHHBIX AMNOHCKONH IrOCYIapCTBEHHOMN
OPraHU3aALUEN IT0 PA3BUTUIO HOBBIX
IHEPreTUYECKUX U MTPOMBIIIIICHHBIX TEXHOJIOTU.
CTOUMOCTD IPOEKTA COCTABJISIET OKOJIO $189
MJH. CraHuus 6ygeT norpebusars 1o 10 MBT
IHEPI'UH, TOJYYEHHOH U3 «3€JICHBIX» HCTOYHUKOB,
reHEPHUPYA AJIEKTPOIN30M 10 900 TOHH BOJOPOAA
B rojl. Bomopo/, mosydeHHbIH Ha 3aBo/ie B Hamue,
OVIET JOCTABIATHCS ABTOLIUCTEPHAMU B TAKUE
parioHbl NOTpeb6IeHU, Kak TOK1o. Ha rpaaymux
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B HacTofiLee Bpems B
Mupe 3KCnyaTmpyeTcs
Oonee 500 aKkTUBHbIX
aneKTponmnsepos (power-
to-gas). Mo pacyetam
onepatopos, B 2050 roay
ot 300 go 800 TBT*y
3N1EeKTPO3HEPrmn,
BblpaboTaHHow B EBpone,
OyneT HanpaBnaTbCs Ha
paboTy 3NeKTPONIN3EPOB.

Currently, more than

500 active electrolysers
(power-to-gas) are
operated in the world.
According to the
calculations of operators,
in 2050 from 300 to

800 TW*h of electricity
generated in Europe

will be directed to the
operation of electrolyzers.

construction of the
world's largest fully
automated plant for
the production of
electrolyzers. As a result,
the output will be
360 MW per year, which
is about ten times more
than the current global
annual production of
electrolyzers. The new
plant will fulfill a large
order from the automaker
Nikola Motor Company,
in which Nel will supply
approximately 1 GW of
electrolytic cells, as well
as refueling equipment.
The company received a
contract for the supply of
448 electrolyzers for the
installation of hydrogen
charging stations for
trucks and cars in the
United States.

Currently, more

than 500 active electrolysers (power-to-gas) are
operated in the world. According to the calculations
of operators, in 2050 from 300 to 800 TW*h of
electricity generated in Europe will be directed to
the operation of electrolyzers. For comparison, the
production of electricity in the Russian Federation

today is approximately
1000 TW " h per year.

The main manufacturers of power equipment,
including Mitsubishi Hitachi Power Systems
(MHPS), Siemens Energy, Ansaldo Energia and
GE Power, have switched to developing gas
turbines for hydrogen energy. Companies that
have been producing large gas turbines for years
and have sought to sell them in a shrinking
market are stepping up their efforts to meet global
decarbonization requirements.

Mitsubishi Hitachi Power Systems is implementing
a pilot project for the production of hydrogen

gas turbine equipment at one of its plants in the
Netherlands. It is estimated that a 100% hydrogen
gas turbine will be built in the next ten years. The
company also strives to live up to Japan’s ambitions
to become a “hydrogen nation.”

One of the world's largest hydrogen production
plants was opened in early 2020 during a
demonstration of the rebirth of northeastern Japan
after the devastating earthquake and tsunami of
2011. A solar-powered hydrogen station can produce
enough gas to fuel 560 fuel cell vehicles per day.

The project was implemented by Toshiba, Tohoku
Electric Power and Iwatani natural gas distributor.
The Fukushima Hydrogen Energy Research Field will
become a testing ground for technologies developed
by the Japan State Organization for the Development
of New Energy and Industrial Technologies. The



ONMMMIUUCKUX Urpax B TOKUO BOJIOPO/L
OyJIET UCIIOIB30BATHCS B ABTOMOOUIIAX,
IIPU NPOU3BOJICTBE JIEKTPUYECTBA U TEILIA,
2 TAKKE CTAHET INTABHBIM UCTOYHHUKOM
SHEPIUHU 111 OTUMIIUUCKON JIEPEBHU.

B ABVXEHUU

Bosiopo/1 04€Hb NEPCIEKTUBEH B KAUECTBE
TOIJINBA HA TPAHCIIOPTE. ABTOTUT'AHTBI
YoKE CEMYAC AKTHUBHO 3KCIIEPUMEHTUPYIOT C
BOOOPOAHBIMHU ABUT'ATCISAMH. Kak MHWHHUMYM
TPU KOPHOPALIUU CEPUIHO BBITYCKAIOT
JIETKOBBIE aBTOMOOUJ/IN HA BOJIOPOAHBIX
TOIUIMBHBIX si9erkax. 1o Hyundai, Honda u
Toyota.

Ocenpio 2014 roga Ha aBTOCAJIOHE B
Jloc-Anjpxenece kopnopanus Toyota
IIPEICTABIIIA TIEPBYIO CEPUMHYIO JIETKOBYIO
MAaNIMHY Hd BOJOPOAHBIX TOIIJIMBHBIX
anemenTax Toyota Mirai. OCHOBHas
MOTHUBAILIHA IIPOU3BOAUTEIIEN U IOKYIIATEIEN
TAKUX MAIIUH — HYJIEBBIE BBIOPOCHI BDEJTHBIX
BEIICCTB.

OfZHO 13 KpyMNHEeNLIMX

B MUpPE NpeanpusaT1in

Mo NPOU3BOACTBY
BOAoOpoaa ObiNo OTKPLITO
B Hayane 2020 roga B
xofe AeMOHCTpaummn
BO3POXAEHUS CEBEPO-
BOCTOYHOM ANOHMMK

nocne paspymnTesibHOro
3emMneTpaceHnda n uyHamm

2011 ropa.

One of the world's largest
hydrogen production
plants was opened in

early 2020 during a
demonstration of the
rebirth of northeastern
Japan after the devastating
earthquake and tsunami

of 2011.

cost of the project is about
$189 million. The station will
consume up to 10 MW of
energy received from "green"
sources, generating up to

900 tons of hydrogen per year
by electrolysis. The hydrogen
received at the Namie plant
will be delivered by tank trucks
to such consumption areas

as Tokyo. At the upcoming
Olympic Games in Tokyo,
hydrogen will be used in cars,
in the production of electricity
and heat, and will also become
the main source of energy for
the Olympic village.

IN MOTION

Hydrogen is very promising
as a fuel in vehicles. Auto
giants are already actively
experimenting with hydrogen

Kwurarickas komnanus Geely B utone 2019 roga
HpeACcTaBrIa IEPBLIM KOMMEPUYECKUU F'OPOJCKOU
aBTO6GYC Ha BOJOPOAHBIX TOIIMBHBIX 3JIEMEHTAX
F12 11 rOpO/ICKOI aBTOOYC C AKKYMYJISITOPHOM
6arapeeii C11. O6a ABAAIOTCA TPAHCIIOPTHBIMHU
CPEACTBAMU C HYJIEBBIM YPOBHEM BBIOPOCOB.

Hospii1 aBTOOYC F12 611 pa3paboTaH B pAMKaX
peann3any HalMOHAJIbHOM SHEPTETUYECKON
nonutuku Kuraa. OH npoles cepbe3Hble
SKCILTyaTAIJMOHHBIE UCTIBITAHUSA, B KOTOPBIX
NOTPESAN NPAJKA 7,5 KT BOgopoaa Ha 100 K.
TToMHBINA 6AK JOCTATOYEH 11 PAOOTHI B TECYCHUE
BCero pabouero aHs1. bonee Toro, aBTodyc
crioco6eH npoexarts 6omee 500 kM (311 MuiIp)
IIOCJI€ BCETO 10-MUHYTHOM 3aITPABKH.

B urone 2019 roga Kurarickas BOLOpOAHASA
acconunanus (China Hydrogen Alliance)
BBIIIYCTUIA Bejlylo KHUT'Y O KUTAMCKOMU
BOJIOPOJHOI 9HEPTETUKE U TOIIJIMBHBIX
3JIEMEHTAX, COITIACHO KOTOPOU B KPATKOCPOYHOM
nepcriekruse (2020-2025 rojpl) o6'beM
IIPOMBIIIJIEHHOT'O ITPOU3BO/ICTBA BOJOPOJHON
IIPOMBINIZIEHHOCTHU IOCTUTHET $148 Mipp, a mapk
aBTOMOOUJICH HA TOIUIMBHBIX 3JIEMEHTaX B Kurae
cocTtasuT 50 000 euHULL C UHPPACTPYKTYPOH B
Bujie 200 BOOPOHBIX 3ATIPaBOK. B 20262035
rojjax 06’b€M IIPOMBIIIIJIEHHOI'O IIPOU3BOJCTBA
B OTPAC/IH BbIpACTET 10 $740 MJIp/L , KOJTUYECTBO
BOZOPOAHBIX ABTOMOOMJIEN JOCTUTHET 15 MIJIH,
a3anpaBok — 1500 cranuuii. ITo JTaHHBIM
Bloomberg, KUTaliCKE UHBECTHULIUH B
BOAOPOAHBINA TPpaHCHOPT 10 2023 roga
cocTtasat 6osee $17 mapa. K 2030 roay Kurait
IUIAHUPYET UMETH 2 MJIH aBTOMOOMIIEI HA
BOZOPOAHBIX TOIIJIMBHBIX 2J1IeMEHTAX. K
2050 rosty BOJOPOA 6yA€T COCTABAATh 10% OT
sHepronoTpebaeHus Kuras (60 MaH TOHH
H,/rom), COBOKyITHasI BBIPYYKd OT

engines. At least three corporations mass-produce
hydrogen fuel cell cars. These are Hyundai, Honda
and Toyota.

In the fall of 2014, Toyota introduced the first
mass-produced Toyota Mirai hydrogen fuel cell
passenger car at Los Angeles Auto Show. The main
motivation for manufacturers and buyers of such
machines is zero emissions of harmful substances.

In June 2019, the Chinese company Geely
introduced the first commercial hydrogen fuel cell
city bus F12 and a city bus with a C11 battery. Both
are zero emission vehicles.

The new F12 bus was developed as part of
China's national energy policy. He passed serious
operational tests, in which he consumed a lock
of 7.5 kg of hydrogen per 100 km. A full tank is
sufficient to work throughout the working day.
Moreover, the bus can travel more than 500 km
(311 miles) after only 10 minutes refueling.

In June 2019, the China Hydrogen Alliance
released a White Paper on Chinese hydrogen
energy and fuel cells, according to which in the
short term (2020-2025) the industrial production
of the hydrogen industry will reach $148 billion,
and the car fleet will fuel cells in China will amount
to 50,000 units with infrastructure in the form of
200 hydrogen refueling. In 2026-2035 industrial
production in the industry will grow to $740 billion,
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MPOU3BOJICTBA BOJIopoaa focTUurHeT $1480 mupy.

ITanxai INTAHUPYET IIOCTPOUTD B PAXIOHE
LI3911H «BOAOPOJHYIO SHEPIETUYECKYIO I'ABAHb>
MHPOBOTO KJIACCA C LEJIBIO CO3/IaHU S HAJICKHONU
MIPOM3BOJCTBEHHO! LIETTOYKHU JJI1 BOJOPOJHOTO
TpaHcnopTa. Ha 6a3e BOZOPOAHON 3HEPIeTUYCCKOMN
raBaHU CPOPMUPYETCSA IPOMBIIIICHHBIN KJIACTED
I0MAbIO 2,15 KB. KM 1 OObEMOM BBIPYUYKU
$7,23 mappa B rog.

Kwurait, KpynHEUIINUI aBTOMOOUIBHBIA PBIHOK
B MUPE, TBEPJIO HAMEPEH CAEIATh TPAHCIIOPTHYIO
OTPAC/Ib IKOJIOTUUIECKH HE30MACHO.
[IpaBUTENBCTBO CTPAHBI Y2KE BJIOXKUJIO MUJUIHAP/IBI
JIOJIJIAPOB B PA3BUTHE SJIEKTPOMOOHIIET, A TENEPD
TOTOBUT AHAJIOTUYHBIE MEPBI TOAAEPKKHU 115
MAIIUH Hd BOJOPOJHOM TOILTHUBE. COITTACHO
MJIAHAM, B TEYEHUE JECATH JIET HA KUTANUCKUE
JIOPOT'H IOJIKEH BBIITH 1 MITH BOJOPOJHBIX
TPAHCIIOPTHBIX CPEJCTB.

CaepxuBaomuM (PaKTOPOM PA3BUTHA
BOJIOPOJHOI'O TPAHCIIOPTA ABIAECTCA HU3KAS
JOCTYITHOCTD 3aIIPaBOYHON HH(PPACTPYKTYPHI,
OJJHAKO 3TO NPENATCTBUE IIPEOAOTIHUMO.
BopopOaHBIE 3aIIPABKHU YK€ PAOOTAIOT B
CIIA, Anonnn, Kutae 1 HEKOTOPBIX CTPAHAX
EBpocorosa. PazsuTreM BOAOPOLHONM 3aIIPABOYHONM
UH(PACTPYKTYPBI 3aHUMAIOTCA TAKHAE
€BPONENCKNE KOMITAHUH, KaK Air LiquideAir
products, Danish Hydrogen Fuel, H2 Logic,
Hydrogen Link, Hydrogen Sweden, Icelandic New
Energy, Linde, McPhy.

IlepBas CTaHINUA HA BOGOPOJHBIX TOIIMBHBIX
aneMeHnTax B CayJOBCKOU APAaBHH ITIOCTPOEHA
KoMIaHusaMH Saudi Aramco u Air Products.
IO)xHOKOpencKas komnanusa Hylium Industries
Inc., KOTOpast CTPEMUTCS CTATh MUPOBBIM
JINJIEPOM B OOJIACTH UCIIONBb30BAHUS KUJKOI'O
BOZOPO/A, BBIITYCTHUJIA IIEPBYIO B MIPE MOOUIBHYIO
3aIIPaBOYHYIO CTAHIUIO. MOOGHIIBHAS 3aIIPABOYHASL
CTAHLIYA IS )KUKOI'O BOAOPOAA CIIOCOOHA
€XXEJHEBHO 3a1PaBsATh 0 100 BOJOPOAHBIX
ABTOMOOWJIEN U ITPEACTABISAECT COOOU MATUTOHHBIN
I'PY30BHK, OCHAIEHHBIN 3a1IPABOYHBIM
OOOPYJOBAHUEM.

BT'epmanuu B 2017 1oy ObUIN BBEJICHDI B
IKCIUIYATALHIO 24 HOBBIE OOIECTBEHHBIC
BOZOPOAHBIE 3aIIPAaBOYHBIE CTaHLIH. Ob111ee
KOJIMYECTBO BOJOPOAHBIX 3AIIPABOYHBIX CTAHIIN
T'epmannu BO3pOCIIO 10 45, ontepesxas CHIA,
r7ie HacYUThIBaeTCA 40 TAKUX CTAHIIUI. Teneppb
06IIEIOCTYIIHAS CETh BOOPOHBIX 3aIIPABOK
I'epMaHuU yCTyIIa€eT TONBKO Snnonuu ¢ 91
CTAHIIUEH.

Koncopuuywm Japan H2 Mobility n3 11 KoMImaHuH,
BkJjoudas Toyota, Honda u Nissan, 0ObSBUII O
CBOEM HAMEPEHUHU MOCTPOUTH 80 BOJOPOAHBIX
3aIIPaBOYHBIX CTAaHLWI B SInonuu 1o 2022 roja.
JanpHENINE IUIAHBI IPOCTUPAIOTCA 10 2028 roga
U NPEJNONAraloT CTPOUTEIBCTBO 6OMNBIIErO YHCIA
cTaHU. CTPOUTENBCTBO CETH BOJIOPOAHBIX
CTAHIIUM OIPAHUYEHO UX BBICOKOH CTOMMOCTBIO
$4,7 MJIH 1OJI71APOB B TO BPEMS, KAK UX OKYIIAEMOCTD
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Kak MUHUMYM Tpu
Koprnopaunn cepumiHo
BbINYCKAIOT NerkoBble
aBToMobuNM Ha

BOAOPOAHbIX
TOMJINBHbIX YENKAX.
371o Hyundai, Honda

n Toyota.

At least three
corporations mass-
produce hydrogen
fuel cell cars. These are
Hyundai, Honda and
Toyota.

the number of hydrogen cars
will reach 15 million, and
gas stations — 1,500 stations.
According to Bloomberg,
Chinese investment in
hydrogen transport will
amount to more than $17
billion by 2023. By 2030,
China plans to have 2
million hydrogen-fuel cell
vehicles. By 2050, hydrogen
will account for 10% of
China's energy consumption
(60 million tons of H, /year),
and total revenue from
hydrogen production will
reach $1,480 billion.

Shanghai plans to build a world-class “hydrogen
energy harbor” in the Jiading area to create a reliable
production chain for hydrogen transport. On the
basis of the hydrogen energy harbor, an industrial
cluster of 2.15 square kilometers and revenue of
$7.23 billion per year will be formed.

China, the largest automobile market in the
world, is committed to making the transport
industry environmentally friendly. The government
has already invested billions of dollars in the
development of electric vehicles, and is now
preparing similar support measures for hydrogen-
powered cars. According to plans, within ten years,
1 million hydrogen vehicles should enter Chinese

roads.

A limiting factor in the development of hydrogen
transport is the low availability of fueling
infrastructure, but this obstacle can be overcome.
Hydrogen gas stations are already operating in
the USA, Japan, China and some countries of the
European Union. Hydrogen refueling infrastructure
is developed by European companies such as Air
LiquideAir products, Danish Hydrogen Fuel, H2
Logic, Hydrogen Link, Hydrogen Sweden, Icelandic
New Energy, Linde, McPhy.

The first hydrogen fuel cell station in Saudi Arabia
was built by Saudi Aramco and Air Products. South
Korean company Hylium Industries Inc., which
aims to become a world leader in the use of liquid
hydrogen, has launched the world's first mobile gas
station. A mobile liquid hydrogen fueling station is
capable of refueling up to 100 hydrogen vehicles
daily and is a five-ton truck equipped with fueling

equipment.

In Germany, in 2017, 24 new public hydrogen
gas stations were commissioned. The total number
of hydrogen filling stations in Germany rose to
45, ahead of the United States, where there are 40
such stations. Now Germany’s publicly available
hydrogen filling station network is second only to

Japan with 91 stations.

A consortium of Japan H2 Mobility of 11
companies, including Toyota, Honda and Nissan,
announced its intention to build 80 hydrogen gas
stations in Japan in the coming years until 2022.



OIIPEAEISAETCS YUCIOM BOJOPOJHBIX

ABTOMOOWJIEH, KOTOPOE MOKA MaJs10. CEro/iHs B

Anonwnun ectb Bcero 101 BopopoHaa CTaHI A, - ; =
IJI€ 3aIIPABJISIIOTCS OKOJIO 2400 aBTOMOOMIIET e 1
Ha TOILJIMBHBIX 2JIEMEHTAX: Toyota Mirai u 1 < . H
cenansl Honda Clarity.

B oruere aHaMnTUYECKOM U KOHCAJITUHT'OBOM
KoMIaHuu Navigant Research TOBOPHUTCS O TOM,
470 K 2024 rogy KOJIM4eCTBO TPAHCIIOPTHBIX
CPEACTB C BOAOPOJHBIMH TOILIMBHBIMHU
3JIEMEHTAMH I10 BCEMY MUPY BBIPACTET 0
580 ThIC., K 2026 roay ux yxe 6yaet 800 TbIC.,
a2k 2030 roay — oxoJ0 1,5 MJIH.

BongopoaHas pepononus He 00O0IIa
CTOPOHOM U XKEJIE3HOAOPOKHBIA TPAHCIOPT.
®paHITy3CKas KOMITAaHUA Alstom, HanIpuMep,
MIPEICTABIIIA CBOM BOJAOPOJHBII ITOE3/]I EIIIE B
2016 ropay, a ABa TOA CITYCTS 3T BOJOPOTHBIC
MOE3/A CTAJIM KyPCUPOBATD IO OJHOMY U3
MapIIPyTOB B IepMaHMH. Caep>xnBaroLym Further plans extend until 2028

Ve ABa BOJOPOSHBIX ITOE374 q) aKTOPOM pa3BUTUS and involve the construction
Coradia iLint aKCILUTyaTUPYIOTCA IO BOJOPOAHOIO of a larger number of stations.
CTOKWJIOMETPOBOMY MAPIIPYTY MEXKAY TpaHCropTa SenseTcs The construction of a network
ropogamu bpemepxaden, Kykcxades, HU3Kas LOCTYMHOCTb of hydrogen stations is limited
bykcrexyne u bpemepdépae. 1o konmna 2021 from the high cost of
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rofia Ha 3TOU HEAJIEKTPUPULIPOBAHHON clnfarlzekl- ko $ 4.7 million dollars, while
KeJIE3HONIOPOKHOL JIMHUU HA CEBEPO-3aTIa/Ie MHPPaCTPYKTYpbI. their payback is determined
CTPaHHI B peAePANIbHOLN 3emie HukHag A Iimiting factorin by the number of hydrogen
CaKkCOHMA COOMPAIOTCA NOTHOCTBIO OTKA34ThCS the development of cars, which is still small. Today

OT IN3EJIbHBIX JOKOMOTHBOB, 3AMECHHWB UX Ha 14
I10€3/10B, BBIPA0ATHIBAIOIIUX JIEKTPOIHEPIUIO
B TOIIUBHBIX 3JIEMEHTAX B XOA€ XUMUYECKOMN
PEAKIINN MEXY BOAOPOIOM U KUCIOPOJOM.
IToesn Coradia iLint ¢ ICTIO/IB30BAHUEM

in Japan there are only 101
hydrogen stations where about
2.400 fuel cell vehicles are
refueling: Toyota Mirai and
Honda Clarity sedans.

hydrogen transport is
the low availability of
fueling infrastructure.

BOJOPOJHBIX TOIIJINBHBIX 3JIEMEHTOB MOXET The report of the analytical and consulting
npoexarts A0 800 KUJIOMETPOB HA OJHOU 3aPAJKE. company Navigant Research says that by 2024 the
Takue ke BOJOPOAHBIE JIEKTPHUYKH PELTUINA number of vehicles with hydrogen fuel cells around
HCIIONB30BATH U B (pefiepanbHOM 3eMiie 'eccen. the world will increase to 580 thousand, by 2026
D paHITy3CKUIT KOHIIEPH Alstom MOIy4nI 3aKa3 they will already be 800 thousand, and by 2030 —
06'beMOM 500 MJIH €BpO Ha 27 IOE3/10B, KOTOPHIE about 1.5 million.
¢ 2022 roja IIaHuPyeTCA UCTIOIb30BATh /IS The hydrogen revolution did not pass by rail. The
IIPUTOPOJHOTI'O COOOMIEHHUS C TOPHBIM MACCHBOM French company Alstom, for example, introduced
Taynyc k ceBepo-3anany ot pankdypra-Ha- its hydrogen train back in 2016, and two years later,
Matine. MTHTEpeC K MTHHOBAITHOHHBIM ITO€3/1aM these hydrogen trains began to run along one of the
Alstom nposBIIAIOT U APyTrUe peepabHbIe routes in Germany.
3emutn. OPT ob6emniaeT cTaTh 6€CCIIOPHBIM Two Coradia iLint hydrogen trains are operated
MHPOBBIM JIU/IEPOM B O6JIACTH BOIOPOTHOTO along the hundred-kilometer route between the
JKEJIE3HOJJOPOKHOTO TPAHCIIOPTA. cities of Bremerhaven, Cuxhaven, Buxtehude and
TTONIBCKUIT OTIEPATOP I'PY30BBIX IIEPEBO30OK Bremerferde. By the end of 2021, this non-electrified
PKP Cargo 1 monbCKas yroAbHASI KOMIIAHUA railway line in the north-west of the country in
JSW noroBopunnucek o COTpyJHUYECTBE B the state of Lower Saxony is going to completely
HCCIIEJOBAHUAX U pa3pabOTKE HOBBIX TUIIOB abandon diesel locomotives, replacing them with
I'DY30BBIX BATOHOB 1 JIOKOMOTHUBOB Ha 14 trains that generate electricity in fuel cells during
BOJIOPOAHBIX TOIUIMBHBIX 3/1IeMeHTaX. KoMIaHuu the chemical reaction between hydrogen and
IOAIIMCAJIN COIVIALICHUE, oxygen. A Coradia iLint train using hydrogen fuel
IPEAYyCMATPHUBAIONICE BopopogHas pesontoums cells can travel up to 800 kilometers on a single
COBMECTHOE Y4aCTHE He oboLua CTOpoHOM charge.
B MTHBECTUIJMOHHBIX N XeNne3HO0POXHbIN They decided to use the same hydrogen electric
IIPOEKTAX, KACAIOIMUXCS TpaHCnopT. trains in the federal state of Hesse. The French
KOMMEPYECKOT'O concern Alstom received an order of 500 million
HCIIOIb30BAHUS The hydrogen revolution euros for 27 trains, which from 2022 are planned

BOJIOPOHOTO TOILINBA. } did not pass by rail. to be used for suburban communication with
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Ha >xene3HOJOpOKHOI BhICTAaBKE Rail Live —
2019 nnpeacrasiieH IPOTOTUII IIEPBOI'O
OPUTAHCKOro BOAOpogHOro noeszaa HydroFlex.
COCTaB U3 YETHIPEX BATOHOB MPEJICTABIISICT COOOH
MOAN(DULITPOBAHHYIO BEPCUIO IEKTPONOE3AA
Ky1acca 319. Tloesn MOXET NEPEABUTATHCS,
[OJ1y4as AJIEKTPUYECTBO OT IEKTPOCETU (KAK
10 IPOBOJAAM, TAK U YE€PE3 KOHTAKTHBIN PEJILC),
OIHAKO B OZJHOM U3 BAIOHOB YCTAHOBJICHA
100-KHUI0BATTHAS TOIIJIMBHAS STYEMKA, TUTUU-
MOHHBIE 6aTapeu U 20 KWJIOTPAMM CKATOT'O
Boziopoza. [Ipearnonaraercs, 9To noe3 1 60IbITYIO

Y94CTb IIYTU TUTACTCA OT KOHTAKTHOU CCTH, 4 KOrga

TAKOHN BO3MOKHOCTH HET — HUCIIOIb3YET 3a114Chl
BOJIOPOZA.

BenukoOpuTaHuA (KAaK U HEKOTOPBIE JPyTHe
CTPAaHbI) HAMEPEHA CO BDEMEHEM OTKA3ATbCA
OT UCIIOJIb30BAHUSA AU3EJIbHBIX [I0E€310B —
OKOHYATEJIbHAA 3AMEHA IIOYTU YE€TBIPEX THICAY
JU3EJBbHBIX IOE3/I0B 3aIIaHUPOBaHA K 2040 ropy.
DAEKTpUPUKALUS ITyTEN O6XOIUTCS JJOPOTO,
IIO3TOMY JKEJIEZHOIOPOKHBIE OIIEPATOPEI PAAA
CTPAaH B KA4E€CTBE KOJIOT'MYHOU AJIBTEPHATHUBbI
JU3EJII0 B IIOCJICHUE I'OAbI BCEPHE3 CTAIHN
paccMaTpyUBaATb BOLJOPOJHBIE ITOE3/4.

B Poccru B cuity CrieIM(PUKNA SHEPTETUYECKON
CHUCTEMBI (HU3KHE LIEHBI HA SHEPIOPECYPCHI,
©O0JIbIIASA JOJIA TA30BOM M YTOJIBHOM I'€HEPALIN)
U KJIIMMATHYECKUX OCOOEHHOCTEN IPOEKTHI
PEJIbCOBOTO TPAHCIIOPTA HA BOLOPOIHOM
TOILJIUBE PACIIPOCTPAHEHMA ITIOKA HE MOJyYMJIH.
B TO ke BpeMs YPOBEHD AJIEKTPUPUKALTAN
JKEJIE3HONOPOKHOIM ceTr Poccrnu cocrasigeT
51,2% (43,7 TBIC. KM) U IO I0JIE HAXOAWUTCA HA
ypoBHe 'epMaHuy, TAK 9TO UCIIOJIb30BAHUE
JIOKOMOTHUBOB H4 BOJJOPOJHOM TAT'€ BIIOJTHE
NEPCIIEKTUBHO HA HEANIEKTPUPHUIIUPOBAHHBIX
MATUCTPANIAX.

BonopoaHbIE TOILIMBHBIE 3JIEMEHTHI
HEOXKMIAHHO OKA3aJIUCh OTIIMYHBIM PEMIEHHUEM
JUIA KBaApOKoTepos. [Ipyn aHajornaHon
C AKKYMYJIATOPOM MACCE 3a114C BOJOPOAA
O0€ECIIEYUBAET [0 [IATHU Pa3 60JIbIIIEE BPEMSI
nosieta. [Ipy 3TOM MOPO3 HUKAK HE BIIMAET HA
3P PEKTUBHOCTD. DKCIIEPUMEHTAIBHBIC POHBI
Ha TOILUIMBHBIX 3JIEMEHTAX IIPOMU3BOJACTBA
poccurickor kommanuu AT Energy nprMeHsuIich
1711 CbeMOK Ha Onmumnuajie B Coun.

CHenHaInCThI IO CKUKEHUIO BOJOPOA U3
IOXKHOKOPEHCKOM KOMITAaHUU MetaVista co3ganu
YHUKAJIBbHBIF BOAOPOAHBIN TOILJIMBHBIN 04K C
PEKOPAHOM IJIOTHOCTBIO SHEPruu. MetaVvista
CTIIEUAIU3NUPYETCA HA IIPEJOCTABIEHUN
SHEPIreTUYECKUX PENIEHHUI HA OCHOBE BOJOPO/A.
C y4eTOM NEPCHEKTUBHOCTH JPOHOB IIOUCK
HAJIEKHOT'O, 3KOJIOTUYECKH YHUCTOI'O U, ITIABHOE,
JIETKOT'O IBUT'ATEJISL — OJ{HA U3 IVIABHBIX 33/1a4.
Koperiel yTBEPKAAIOT, YTO PELUIUIIN €€: UX
CHUCTEMA OCTABJISACT HE Y JI€JI BCE PELICHU A HA
043¢ IUTUH-NOHHBIX AKKYMYISITOPOB. IpOH Ha
TOILJIMBHBIX 3JIEMEHTAX KOMITAaHUU MetaVista
C BOZJOPO/IHBIM 6aKOM U aBurareniem FCPM
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AnekTpupukaums

nyTemn ooxoamTcs
JOpOro, No3Tomy
XeNe3HOAOPOXHbIe
ornepaTopbl psga CTpaH

B KayecTBe 3KONOrm4yHomn
ansTepHaTUBLI AM3eNto B
nocniegHve rogbl Bcepbes
cTanu paccmaTpuBaTb
BOAOPOAHbIE Moe3pa.

Electrification of tracks

is expensive, so the
railway operators of a
number of countries
have begun to seriously
consider hydrogen trains
in recent years as an
environmentally friendly
alternative to diesel.

the Taunus massif to the
northwest of Frankfurt am
Main. Other federal states
are showing interest in
innovative Alstom trains.
Germany promises to
become the undisputed
world leader in the field of
hydrogen railway transport.
PKP Cargo, a Polish
freight operator, and JSW, a
Polish coal company, have
agreed to collaborate in the
research and development
of new types of freight
wagons and hydrogen
fuel cell locomotives.
The companies signed
an agreement providing
for joint participation in
investment projects related
to the commercial use of
hydrogen fuel.

At railway exibition "Rail Live 2019", a prototype
of the first British HydroFlex hydrogen train was
unveiled. The composition of the four wagons is
a modified version of an electric train of class 319.
The train can move, receiving electricity from the
mains (both by wire and through a contact rail),
however, one of the wagons has a 100-kilowatt
fuel cell, lithium-ion batteries and 20 kilograms of
compressed hydrogen. It is assumed that the train
feeds most of the way from the contact network,
and when this is not possible, it uses hydrogen

reserves.

United Kingdom (as well as some other countries)
is going to eventually eliminate the use of diesel
trains — the ultimate replacement of almost four
thousand diesel trains is scheduled for 2040.



Electrification of tracks
is expensive, so the

npousBoAcTBa Intelligent Energy mposeit B HEGe
10 wacos 50 MunyT. 111 APOHOB C JIUTUN-
MOHHBIMU AKKYyMYJISITOPAMH [IOJIYACA TOTIETA —
YoKE JOCTUKEHHE.

I1aBHOE HOY-XAy — JIETKUU U IPOYHBIA
KOHTEHNHED IJI5 JKUAKOT'O BOJOPOAA OObEMOM
6 tuTPOB. MetaVista 3akadasa B Hero 390 rpamm
JKHJIKOT'O BOJIOPOZA (TNIOTHOCTD KUJJKOT'O

BopopogHoe Tonnmeo

MOXET NCMOJIb30BaTbCA )
n ans 3Hepl‘0CHa6)KeHWi| railway operators of a
KOCMMNYyeCKnx CTaHLI,l/Il‘/'I.

number of countries
have begun to seriously
consider hydrogen
trains in recent years

as an environmentally

Hydrogen fuel can also
be used to power space
stations.

Bozpopoaa 0,07 r/cm?). YaenbHast S3HEPrOEMKOCTh
cUCTEeMBI cocTaBuaa 1865 Br'u/kr. Ijis1 CDABHCHUST:
SHEPrOEMKOCTDb CUCTEM HA OCHOBE Li-lon
AKKYMYJIATOPOB peako npesbimaet 200 Briu/Kr.

HES Energy Systems 1 okta6ps 2018 roga
OOBSIBIIIA O INTAHAX CO3/IAHHUS IEPBOTO B MUPE
PETrMOHATIBHOI'O BOAOPOAHO-3JIEKTPUYECKOI'O
[IACCAKUPCKOIo camosieTa. KoMImanus rmiaHnupyer
CO34aTb CAMOJIET /I YETBIPEX ITACCAKUPOB,
Element One. TIepBbIi NOJIET INTAHUPYETCS
B 2025 rony.

BonoponHoe TOIInBO MOXKET UCIIONIb30BATHCA
U JIJIS1 SHEPIOCHAGKEHNU S KOCMUYECKHUX CTAHIIUM.
HccnenoBanue, OyOIMKOBAHHOE B Nature
Communications, MOKAa3bIBAET, YTO B HEBECOMOCTH
MOKHO IIPOU3BOANTD BOAOPO/ U KUCJIOPOJ 13
BO/IBI C UCTIOJIB30BAHUEM MOTYTTPOBOJJHUKOBBIX
MAaTE€PUAJIOB U COJTHEYHOI'O MJIM 3BE3JHOI'O CBETA.

B cepun aKCIEPpUMEHTOB ABTOPEI
IIPOJEMOHCTPUPOBAIH, YTO 3(P(PEKTUBHOE
IIPOU3BOACTBO BOAOPOAA MOXET
OCYIIECTBIATHCA (POTOINEKTPOXUMHUYECKHU B
YCIIOBUAX MUKPOTI'PABUTAIIUN, OOECIIEYNBAS
AJIBTEPHATHUBHBIN Y Th K CYIIECTBYIOIUM
TEXHOJIOTUAM XKU3HEOOECTIEYEHNU T KOCMUYECKUX
IyTELIECTBUN.

BOOAOPOOHAA N ATOMHAA
BopoponaHas sHepreTuka CTaHeT

JOMUHHPYIOLIEH, KOIZld OT UCKOIIAEMOI'O

TOIIJIMBA IPUAETCA OKOHYATEIBHO OTKA34ThCH,

friendly alternative to
diesel.

Due to the specifics of the energy system (low
prices for energy resources, a large share of gas
and coal generation) and climatic peculiarities,
hydrogen transport projects on rail transport have
not yet been distributed in Russia. At the same
time, the electrification level of the Russian railway
network is 51.2% (43.7 thousand km). In fact, this
situation is simular to the German one, so the use
of locomotives with hydrogen traction is quite
promising on non-electrified highways.

Hydrogen fuel cells unexpectedly proved to be a
great solution for quadrocopters. With a mass similar
to that of a battery, the hydrogen supply provides
up to five times longer flight time. In this case, frost
does not affect efficiency in any way. Experimental
drones on fuel cells manufactured by the Russian
company AT Energy were used for filming at the
Olympics in Sochi.

MetaVista, a South Korean company, has created
a unique hydrogen fuel tank with a record energy
density. MetaVista specializes in providing hydrogen-
based energy solutions. Given the prospects of
drones, the search for a reliable, environmentally
friendly and, most importantly, light engine is one of
the main tasks. The Koreans claim to have solved it:
their system leaves out of business all the solutions
based on lithium-ion batteries. A MetaVista fuel
cell drone with a hydrogen tank and an Intelligent
Energy FCPM engine spent 10 hours 50 minutes in
the sky. For drones with lithium-ion batteries, half an
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2 BO3OOHOBJISIEMBIE
UCTOYHUKH SHEPIrUU HE
CMOT'YT IIOKPBIBATH HYKIbI
YeJIOBEYEeCTBA.

YiKe ceropHsa BOJOPOIHASA
SHEPIreTHUKA TECHO CBSI3aHA
C aTOMHOM. PPaAHITY3CKaAs
I'eHEPUPYIONIAs KOMIIAHUS
EDF, saBistiomascs
OIIEPATOPOM BCEX ATOMHBIX BO30DOHOB/sIEMbIE
3NIEKTPOCTAHLIUI BO NCTOYHUNKUN SHEPTUN
OpaHLIMU U KPYITHEUIITUM He CMOrYT NMOoKpbIBaTb
oneparopom ADC B MUDE, HY>XAbl YenoBe4yecTBa.
ob6bsiBrIIa B 2018 rogy

hour of flight is already an achievement.

The main know-how is a lightweight and durable
6 liter liquid hydrogen container. MetaVista pumped
390 grams of liquid hydrogen into it (liquid
hydrogen density 0.07 g/cm?). The specific energy
consumption of the system was 1865 W*h/kg. For
comparison: the energy consumption of systems
based on Li-Ion batteries rarely exceeds 200 W*h/kg.

HES Energy Systems on October 1, 2018
announced plans to create the world's first regional
hydrogen-electric passenger aircraft. The company
plans to create an aircraft for four passengers,
Element One. The first flight is planned in 2025.

Hydrogen fuel can also be used to power

BogopopgHas
3HepreTuKa CTaHeT
AOMUHUPYIOLLEN,
Korga oT MICKornaemMoro
TOMNMBa NPUAETCS
OKOHYaTenbHO
oTKa3aTbCH, a

Hydrogen energy will

O CO3/IaHUH JJOUYEpPHEN . space stations. A study published in Nature
Kommanuu Hynamics, bec‘?me dominant when Communications shows that in zero gravity it is
KOTOpasA OyAeT 3aHUMATbCA fossil fuels have to be possible to produce hydrogen and oxygen from
BCEMU BOTIPOCAMH, (Ll Tel S EIREISENOITIE AN 1) c1 using semiconductor materials and sunlight or

and renewable energy
sources will not be able
to cover the needs of
mankind.

CBSI3AHHBIMU C PA3BUTHEM

BOAOPOAHOU SHEPTETUKMU.
Komnanwusa EDF pemnia

OTKAa3aThCS OT npammm,}

starlight.
In a series of experiments, the authors
demonstrated that the efficient production of
hydrogen can be carried out photoelectrochemically }
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KOT7ZIA 3JIEKTPUYECTBO CaxaJiH MOXeT cTaTb under microgravity conditions, providing an
JULS TTIOJIYYEHU S BOJOPOAA MUAOTHLIM PErMIOHOM, e alternative way to existing space travel life
IPOU3BOJAT IyTEM support technologies.

OyneT oTpabaTbiBaTbCs
CXema C MCMosb30BaHMEM
noe3f0B Ha BOJOPOAHbIX
TOMJIMBHBIX SNEMEHTaXx.

CKUT'AHUS UCKOTIAEMOT'O
TOTIMBA, 4 BMECTO 3TOT'O
OYyAyT UCIIONb30BATD
3HEPTHIO, IPONU3BOJUMYIO
58 UMCIOIIUMHUCS BO
PpaHIIMY ATOMHBIMHA
SHEProOJIOKAMH, A

TAKXKE IEKTPUUYECTBO,

HYDROGEN AND ATOMIC

Hydrogen energy will become dominant when
fossil fuels have to be completely abandoned,
and renewable energy sources will not be able to
cover the needs of mankind.

Even today, hydrogen energy is closely related

Sakhalin could become

a pilot region where

a scheme using trains
equipped with hydrogen
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BBIPAOATBIBAEMOE HA
TUAPOINEKTPOCTAHIIUSIX
U C IOMOIIBIO BETPOBOU U
COJIHEUYHOI 3HEPIreTUKU. B pe3ynprare 31O 6y1eT
IIPOM3BO/ICTBO BOJIOPO/A, Ha 96% cBOGOAHOE

CO,. Hynamics 06bsaB1IIa O CO3aaHUM 40
MIPOMBIIIIEHHBIX IUIOMIAIOK JUISI IPOU3BOJCTBA
BOJOpOAA BO PpaHuimu, benbruu, lepmannu u
BenMKoOpUTaHUM.

B Poccnn nHa Konbckoit ADC TakxKe MOI'yT
CO3/1aTb UH(PPACTPYKTYPY A1 BOJOPOSHOM
aHepreTUku. O60CHOBAHUE PEATUIYEMOCTH
TAKOI'O IPOEKTA 3aKa3aj1 oreparop ASC
Poccuu «Pocaneproarom». JJanHble pabOTHI
OYZET BBIIIOIHATb BCEPOCCUIICKMI HAyYHO-
UCCIIEAOBATENBCKUN HHCTUTYT IO SKCILTYaTAIIUH
ATOMHBIX 3sIeKTpocTaHnuu (BHUHMADC).

BHHMUMADC npeacrout pa3padboTarb
TEXHUUYECKOE 32[JaHUE HA PA3PAOOTKY,
KOHCTPYHUPOBAHUE U CO3/JAHUE
JEMOHCTPAMOHHON MOJIEIN BOJOPOAHOU
3aIIPABOYHOI CTAHIIUH, KOTOPAs B OYAYIIEM JIETIA
OBl B OCHOBY 3aIIPABKHU MTOE3]0B HA CaXaIuHE.

IToMuMO 31010, «POCIHEPIOATOM» 3aKA3A]
HUCCIIENOBATENIBCKOMY HHCTUTYTY OOOCHOBAHHE
U pa3pabOTKy TEXHUUYECKOTO 32JaHUS HA
CO3/TAaHHUE CUCTEMBI AKKYMYJIMPOBAHUSA BOJOPO/A,
OCHOBAHHOI H4 )KUJKOM OPI'AaHUYECKOM
HOCHTEJIE, XPAHEHUS U TPAHCIIOPTUPOBKHU €TO
MOPCKHUMH TAHKEPAMH JIEJOBOI'O KJIACCA YEPE3
CeBepHBIN MOPCKOM ITYTh 10 SIOHUN.

[Tnanupyercs, 9To Ha 6a3¢ ADC 6yayT
MPOU3BOAUTHCS TOIUIMBHBIE BOJIOPOJHBIE
3JIEMEHTBI, UCTIONb3Ys <IMIITHIO» SHEPIUIO
cTaHIMU. CaAXaJIMH MOXKET CTATh ITIMJIOTHBIM
PETUOHOM, TZi€ OyIET OTPAOATBIBATHCA CXEMA
C MCIIOJIb30BAHHEM MTOE3/I0B HAd BOJOPOJHBIX
TOIUIMUBHBIX 3JIEMEHTAX.

BopoponpHnas pesomonus rpsajaet! 1
XOTA B OIMKAMIIEM Oy IyIIEM MACCOBOE
BHEJIPEHUE TEXHOJIOTUU BPA/J JIU IIPOU3OUIET,
TEXHOJIOTUYECKHE 6APbEPHI CO BDEMEHEM OYYT
NPEOAOIEHBI, U BOAOPOJAHAA S3HEPTETUKA BBIMJET
Ha HOBBII YPOBEHD U, BO3MOXHO, 6Y/IET TAK XK€
pacnpocTpaHeHa, KaK CErOAHA TPAJUILTUOHHAA
WUJIA TUIPOSHEPTETUKA.

MarepuaJj HOATOTOBJIECH AaHATHTHYECKOH I'DY IO
JKypHaiaa «Bpemsa kontTroouHra. Bpemsa I'PII> Ha OCHOBe
OTKPBITBIX HCTOYHHKOB HH(pOpMaTHu
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fuel cells will be developed.

to atomic. The French generation company EDEF,
which is the operator of all nuclear power plants
in France and the largest operator of nuclear
power plants in the world, announced in 2018 the
creation of a subsidiary company Hynamics, which
will deal with all issues related to the development of
hydrogen energy.

EDF decided to abandon the practice of generating
electricity to produce hydrogen by burning fossil
fuels, and instead will use the energy produced by
58 existing nuclear power units in France, as well
as electricity generated by hydropower plants and
through wind and solar energy. As a resul, it will be
hydrogen production, 96% CO, free. Hynamics has
announced the creation of 40 industrial sites for
hydrogen production in France, Belgium, Germany
and the UK.

In Russia, the Kola NPP can also create an
infrastructure for hydrogen energy. The feasibility
study of such a project was ordered by the operator
of the Russian nuclear power plant Rosenergoatom.
These works will be carried out by the All-Russian
Research Institute for the Operation of Nuclear
Power Plants.

The All-Russian Research Institute for the
Operation of Nuclear Power Plants will have to
develop terms of reference for the development,
design and creation of a demonstration model of a
hydrogen gas station, which in the future would form
the basis for refueling trains on Sakhalin.

In addition, Rosenergoatom ordered the research
institute to substantiate and develop terms of
reference for the creation of a hydrogen storage
system based on a liquid organic carrier, its storage
and transportation by sea-class ice tankers via the
Northern Sea Route to Japan.

It is planned that fuel hydrogen elements will be
produced on the basis of nuclear power plants using
the "excess" energy of the station. Sakhalin could
become a pilot region where a scheme using trains
equipped with hydrogen fuel cells will be developed.

The hydrogen revolution is coming! And
although in the near future the mass introduction
of technology is unlikely to happen, technological
barriers will be overcome over time, and hydrogen
energy will reach a new level and, possibly, will be as
widespread as traditional or hydropower today.

The material was prepared by the analytical group of "CTT"
journal based on information from open sources
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Poccnnckoe otgeneHme AccoLljmaLim cneumannucTtoBs Nno
KONTIOOMHroBbIM TEXHOJIOFMAIM U BHY TPUCKBAa)KUHHbIM paboTam

Hekommepueckoe napTHepcTBO «LleHTp pa3Butuna
KOJNTIOOMHIroBbIX TEXHONIOrMnN»

Russian Chapter of the Intervention and Coiled Tubing Association

Nonprofit Partnership Coiled Tubing Technologies
Development Center
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POCCHA @

KoHTakTHas uHgpopmavuums Contact information

MbpkeBCckM Nepeynok, 5, ctpoenune 1, odpnc 224 5/1 Pyzhevsky lane, Suite 224

Mockea 119017, Poccuinckas depepauys 119017 Moscow, Russian Federation

TenedoH: +7 499 788 91 24; +7 (916) 512 70 54 Telephone: +7 499 788 91 24; +7 (916) 512 70 54
®dakc: +7 499 788 91 19 Fax: +7 499 788 91 19

E-mail: info@icota-russia.ru E-mail: info@icota-russia.ru
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Llensto Accoumaumm cneumanmnctos No KONTIOONHIOBLIM TEXHONOrUAM

M BHYTPUCKBaXNHHbIM pa60TaM ABNAETCA pa3BuTue BO3MOXHOCTEN ANA
npoq)eccvaaanoro 06LI.I,eHMﬂ caneymnanncToB, akKymMmynauna TeEXHNYECKUX
3HaHUN, 0606LI.|,eHVIe ornblTa NPUMEHEHNA MHHOBALLMOHHbIX TEXHONIOrUN,
copgencTene BHeOQPEHUNIO HOBEMLWNX pa3pa60TOK B 0611aCTU KONTIOBMHIOBbIX
TEXHONOrNN " OPYrmx cerMeHTOB BbICOKOTEXHONOIrMYHOIro He(bTeFa3OBOFO
cepBuca U CTaHOaApPTOB 6e3onacHocTn npoeseneHud pa60T.

Poccunckoe otpeneHme Accoumaumm CneumnanncToB No KONTIOOUHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXXUHHbIM paboTam (ICoTA-Poccus) sBnsieTcs
MHPOPMaLMOHHOM CTPYKTYPOU, AeMCTBYIOLEN B paMkax Hekommepueckoro
napTHepcTBa «LleHTp pa3BUTUS KONTIOOMHIOBbIX TEXHONOTMUIN», U OCYLLLECTBASET
CBOIO flefTeNIbHOCTb B COOTBETCTBUM ¢ CornalueHmnem o cCoTpyaHuyecTBe,
3aK/IOYEHHbIM Mexay AccoLMauven cCneLmanmcToB No KONTIoOUHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXUHHbIM paboTam (ICoTA) u Hekommepyeckum
napTHepCcTBOM «LIeHTp pa3BUTUS KONTIOOMHIOBbIX TEXHOOT Y.

3AABJIEHUNE

Mpowy npuHATL MeHs B YneHbl ICOTA-Poccuns

bamunums HanucaHune no-aHrnnumckm

Nwmsa HanucaHue no-aHrMMnckn

OTyecTBO

OpraHu3auus/KoMnaHnsa/cTpyKTypa

Lon>XXHocTb

ALpec 3neKTPOHHOM NOYThI

TenedoH cny>kebHbIN dakc

TenedoH MoOUNbHLIN

Mo4ToBbLIV afpec ANns CBA3U

LaTta Mopnuckb

MoxanyncTa, oTNpaBbTE 3aMoNHeHHOE 3asBrieHNe no dakcy: +7 499 788 91 19
WK cKaH 3asBneHns Ha e-mail: info@icota-russia.ru
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