<
>
=
2
=
=

NUH)XeHepHaa noaaepxka Pl pewaer
BOMNPOCHI NOBbILWIeHUA KavecTBa
NMPOrHo3mpoBaHUA, NPOeKTUpPoOBaHUA
M UCNOJTHEHUA paboT

Engineering Support of the Hydraulic

Fracturin

Solves the Problems of

Improving the Quality of Forecasting,
Design and Execution of Works

Ha eonpocor acyprana <Bpems
xonmrobunza. Bpems I'Pl 1
omeeuaem MH. Camotinos,
HAYANBHUK OMOENA UHICeHEPHOLL
noooepoicku I'PI1, PH-I[DITuTP
(Tromeny).

B 2002 roay c otnn4mem okoH4mn Camapckimm
rocyapCTBEHHbIN YHNBEPCUTET MO
CNeumManbHOCTAM «NpYKNagHas MaTemMaTka»

1 «nepeBoavMK B chepe NpodeccnoHanbHOM
KOMMYyHMKaLumm». B 2003 3aBepLumn obyyeHune

B MarucTpatype Heriot-Watt University ¢
npucsoeHnem cteneHn MSc in Petroleum
Engineering no cneunansHocTu Reservoir
Engineering. B 2003-2004 rogax ycnewHo NpoLuen
0by4eHne B MOCKOBCKOM TEXHONOrMYeCKOM
ueHTpe HK «lOKOC» no nporpamme 12 Kypcos
HebTerasoBoro fena, YATaBLLMXCA CrneumanmcTamm
MMPOBOrO YPOBHS.

imeeT 60MbLLIOM OMbIT 3KCMEePTHOIro CONMPOBOXAEHNS
CNOXHbIX U YHVKaNbHbIX paboT MPM Ha HePTAHbBIX

1 Fa30KOHAEeHCaTHbIX MecTopoxgeHmax OO0 «PH-
tOraHckHedTeras», AO «PHHsraHbHedTeras»,

AO «CamotnopHedrTeras», [TAO «BapberaHHedreras»,
MAO «BepxHeyoHckHedTeras», AO «POCITAH
WHTEPHELLIHIT», OO0 «PH-YBaTHedTeras» 1 ap. dsnaercs
BeAyLLMM CreumanncToM no CONpPOBOXAEHUIO MPOeKTOB
[P TpyOHOM3BNEKaeMbIX 3aMacoB, NPUKIaLHbIX
reoMexaHU4eckux UCCegoBaHWM U NHBIX KOMTMEKCHbIX
NPOEKTOB, y4aCTHMKOM KOPMOPATVBHbIX SKCMEPTHbIX
COBETOB. ABNSETCSH aBTOPOM MHOFOYMCIEHHbIX

[OKNagoB M cTaTen no Tematumke Pl v KoMnnekcHoro
VIHTEMPUPOBAHHOIO MOAENNPOBaHWA, PEMMOHANbHBIM
nekTopom SPE, 4ieHOM NporpaMmMHbIX KOMUTETOB U
MO[EPATOPOM TEXHONOMMYECKIMX CEKLIMIN KOH(EPEHLNI.
AKTVBHO 3aHVIMaeTCs pa3BUTMEM KaPOBOIO U Hay4HO-
TexHn4eckoro noteHumana HK «PocHedtb». HarpaxaeH
OnarogapcTBeHHbIMY MMCbMamMK aodepHux obuects MAO
«HK «PocHed®Tb» 1 Apyrux HeMTAHbIX KOMMAHNMN.

B 2016 rogy M.W. CamornnoB HarpaxaeH permoHanbHou
Harpagou Mex yHapoaHOro coobllecTBa NHXeHepoB-
HedTAHMKOB «3a AOCTUXEHWUA B 0611aCTV ONTUMM3ALIUA U
TEXHONOMMIM NPOoLLeCcca 3akaHYMBaHWA CKBaXXWHbI» Mo Poccun
1 KacnmmckomMy pervoHy — Kak «CBUOeTeNbCTBO BbICOKOMO
npodeccoHanbHOro YPOBHS, TEXHUYECKOro MacTepCTBa,
MOMOLLM KONNeram 1 ycnewHow gestensHoct SPE». B 2017
rofly 3@ MHOTrOMIETHNIN JOOPOCOBECTHBIN TPYL, MOMYYUT
OnarogapcTBeHHOe NMCbMO Npeacenatens TIoMeHCKon
ropoAckon AyMbil.
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Coiled Tubing Times
Journal is interviewing
M. Samoilov, Head

of the Engineering
Support Department
of the Hydraulic
Processing Station,
RN-TSEPITR (‘Tyumen).

In 2002 he graduated with
honors from the Samara
State University, specializing
in Applied Mathematics and
Translation in the Sphere of
Professional Communication.
In 2003, he completed his
studies at the Heriot-Watt
University with MS degree

in Petroleum Engineering,
Reservoir Engineering. In 2003-2004 years. Successfully
passed training in the Moscow Technological Center of NK
"YUKOS" under the program of 12 courses of oil and gas
business, led by experts of world level.

He has extensive experience in expert support of
complex and unique works of hydraulic fracturing in oil
and gas condensate fields of RN-Yuganskneftegaz, RN
Nyaganneftegaz, Samotlorneftegaz, Varyoganneftegaz,
Verkhnechonskneftegaz, ROSPAN INTERNATIONAL,
RN-Uvatneftegaz and others. He is a leading specialist
in the support of projects of fracturing of hard-to-
recover reserves, applied geomechanical studies and
other complex projects, and a participant in corporate
expert councils. He is the author of numerous reports
and articles on the topic of hydraulic fracturing and
integrated integrated modeling, regional SPE lecturer,
member of the program committees and moderator of
the technology sections of conferences. He is actively
engaged in developing the personnel and scientific and
technical potential of Rosneft. Awarded with letters of
thanks of Subsidiary Societies of NK Rosneft and other oil
companies.

In 2016 M.Samoilov was awarded the regional award

of the international community of oil engineers "For
achievements in the field of optimization and technologies
of the completion of the well” for Russia and the Caspian
region — as "evidence of high professional level, technical
skill, helping colleagues and successful activities of SPE." In
2017 For many years of diligent work he received a Thank
You Letter from the Chairman of the Tyumen City Duma.



«Bpems koaxTroouHra. Bpemsa I'PII»: Muxawna
N BaHOBUY, OXAPAKTEPHUIYITE, MOKATYHCTA,
o0acTs Bamux npodeCcCHOHATBHBIX
uHTepecoB. Ha kakoii mpodieMaTHuke
coxycupoBaHa Bamia nesareIbHOCTH?
Muxania CaMmoriaoB: [Jo6pbiii icHb, [aarHa

AnexcanjposHa. Ha npoTsskeHuu
JUTUTEIBHOTO BPEMEHU MBI
3aHUMAEMCS MTUPOKUM CHIEKTPOM
paboT IO UHXKEHEPHOMY
COIIPOBOXK/AEHUIO NPOEKTOB ['PIT.
3HAYUTEJIbHYIO YaCTh
pPabodero BpeMeHu
MOCBAIIAEM IIPOEKTUPOBAHUIO,
CONPOBOXJEHUIO, AHAJINU3Y
3PHEKTUBHOCTU BBINOJTHEHUSI
OIlEpaLUU I'UAPOPA3PhIBA
nacTa. [Ipoduip Haen padboThl
NOPA3YMEBAET BO3MOXKHOCTD
CONPOBOX/IcHUS padboT I'PIT
HE TOJIbKO YAAJIEHHO (U3
0(pHCa IKCMEPTHOI'O LEHTPA),
HO U HENIOCPEJCTBEHHO HA
MECTOPOXIECHUAX /NN B
snaboparopusax. Bce Hamu
COTPYAHUKU UMEIOT OOJIBbIION

NH>xeHepHOe conpoBoXaeHune —
3TO AeATEeNIbHOCTb Ha NepeceyeHnmn
ABYX cdhep aKTUBHOCTMU:
MOJENNPOBaHUS, YTO DnmXe

K BOMpocam pa3paboTku
MeCTOPOXAEeHUS, N ayanTa

N KOHTPOJA KadecTBa —

TexHonorndeckown coctasnstoLwen MPr.

Engineering support is the activity
at the intersection of two spheres
of activity: modeling, which is closer
to the issues of field development,
and audit and quality control - the
technological component of the
hydraulic fracturing.

Coiled Tubing Times: Mikhail, please describe
the area of your professional interests. On
what issues is your activity focused?

Michail Samoilov: Good afternoon, Halina. For
along time, we have been engaged in a wide range of
works on engineering support of fracturing projects.

PRACTICE

We spend a
considerable part
of our working
time designing,
maintaining,
analyzing the
efficiency of hydraulic
fracturing operations.
The profile of
our work implies
the possibility of
supporting hydraulic
fracturing operations
not only remotely
(from the office of
the expert center),
but also directly, in
the fields and/or in
laboratories. All our
employers have a great

TIOJIEBOM OITBIT.

I[ToMHUMO pemennsa NPAMbIX
NpOPECCHUOHANBHBIX 32/1a4, CTAPAIOCh YAEISITh
BPEMS IIPUKJIATHBIM U TEOPETUYECKHUM BOIIPOCAM
I'€OMEXAHUKH, BOIIPOCAM UHTEI'PUPOBAHHOI'O
MOJICJIMPOBAHMS, [IPUKJIAHOI'O IIPOTPAMMUPOBAHUSL.
Bonpoce! HA CTHIKE PA3JIMYHBIX JJUCLIUILINH BCEITIA
UHTEPECHBL.

BK: Kakue mpo01eMsbl peliaecT HHKECHEPHOEe
comnposoxxkaenue I'PII?

M.C.: UHXXeHEPHOE COITPOBOXKIECHUE — 3TO
JEATENIBbHOCTD HA IIEPECEUYEHNUH IBYX Chep
AKTUBHOCTU: MOZEIUPOBAHM S, UTO OJIHKE K
BOIIPOCAM PA3PAOOTKH MECTOPOXKIECHUA, U
ayInTa U KOHTPOJIS KA4eCTBA — TEXHOJIOI'MYECKON
cocrasismonien I'PIT.

MBpl, KaK COTPYAHUKH 3KCIIEPTHOI'O LIEHTPA,
CONPOBOXKAAEM HANOOJIEE CIIOKHBIE MJIN
IIEPCIIEKTUBHBIE pa60THL: MHOrOCTaauHbIe ['PIT T'PIT
HETPAJAUIIMOHHBIX KOJUIEKTOPOB, I'PI1 B ycioBuAx
TOHKUX IIEPEMBIYEK UJIU AHOMAJIBHO BHICOKUX
JIABJICHUH, B MTHBIX CJIO’KHBIX I'€OJIOI'TYECKUX
ycnoBuax. ECTb mogpasaesieHue, 3aHUMAIoIeecs
KHUCJIOTHO- ¥ KMCJIOTHO-TIPOIITaHTHBIMU I'PIT.

HaM 4acTo NOpy4aroT U 3KCIIEPTU3Y BHIITOJITHECHU S
IIPOEKTOB, BBIIIOJIHAEMBIX CEPBUCHBIMU
KOMIIAHUAMU. DTO IIPOUCXOINT, KOI'TLd HEOOXOAHUMO
TTOBBIINIEHUE KAYECTBA UCIIOTHEHMS Pa6oT I'PTL

BK: Mori1u 651 Bel chopmyTHpoOBaTh

KPHUTEPHH ONIPEEICHHUA «IKCIICPTHBI» B
Bamem moHuMaHuu? ECTh JTH OCOOEHHOCTH,

HAa OCHOBAHHH KOTOPBIX MO>KHO BBIJIEJIHTH
3KCIIEPTHOE CONMPOBOKICHUE HA (poHe
HH>KEHEPHOI'O CONIPOBOKIeHHUA? U eCcTh TH }

field experience.
In addition

to solving direct professional problems, I try to

devote time to applied and theoretical questions

of geomechanics, integrated modeling, applied

programming. Questions at the intersection of

different disciplines are always interesting.

CTT: What problems are solved by the
engineering support of hydraulic fracturing?

M.S.: Engineering support is the activity at the
intersection of two spheres of activity: modeling,
which is closer to the issues of field development,
and audit and quality control — the technological
component of the hydraulic fracturing.

We, as experts of the expert center, accompany
the most complex or prospective works: multi-stage
hydraulic fracturing, non-traditional fracturing,
fracturing in thin shells or abnormally high pressures,
in other complex geological conditions. There is
a division dealing with acid and acid-proppant
fracturing. We are often instructed and examination
of the implementation of projects carried out
by service companies. This happens when an
improvement in the quality of hydraulic fracturing
operations is necessary.

CTT: Could you formulate the criteria for
determining "expert" in your understanding?
Are there any features on the basis of which
it is possible to distinguish expert support on
the background of engineering support? And
are there any significant differences from
scientific and technical support from, for
example, design institutes?

M.S.: A difficult question... }
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KaKHe-THOO0 3HAKOBHIC OTIMYH A OT HAYIHO-
TEXHHYECKOI'O CONIPOBOKIAECHHUA CO CTOPOHBI,
HAIIPpHUMEP, IPOCKTHHIX HHCTHTYTOB?

M.C.: HenpocTtou Bonnpoc...

Kak ysxe roBopu1oCh paHee, axkcrepT I'PIT jokeH
06J1a/1aTh HE TOJIBKO TEOPETUYECKUMHU 3HAHUSAMU
B c(pepe NPOEKTUPOBAHMS U MOAECTUPOBAHU A
TEXHOJIOTMYECKUX MTPOLIECCOB, HO U UMETDb INUPOKUH
KPYyTO30p B CMEKHBIX OOJIACTAX: TEOJIOTHH,
T€OMEXAHUKE, PA3PAOOTKE MECTOPOKICHUI,
TEXHOJIOI'MYECKHUX BOIPOCAX BHYTPHUCKBAKMHHBIX
PaboT U 3aKAHYUBAHUS CKBAXUH. DKcnepT I'PIT —
HE IIPOCTO MHXKeHeP. OH, CKOpee, UHXXEHEP-
Pa3paboOTINK MECTOPOXKAECHUH C INTyOOKHUM
noHuMaHueM rnponeccos I'PIT, Tak Kak OIIEHUBAET
06JIACTD U YCJIOBUA IIPOBEJCHUSA PAOOT KOMIIJIEKCHO
U (YalIlle BCEr0) CO CTOPOHBI HEPTETA30/100BIBAIOIIECH
KOMIIAHUH. B 3TOM 3aKJII0YAETCA OTIIMYUE €TI0 3274
OT (PYHKITMOHAJIA MHXKEHEPA CEPBUCHON KOMITAHHH.

IIpu 3TOM 3KCHIEPT, B

As mentioned earlier, the expert of the hydraulic
fracturing should have not only theoretical
knowledge in the field of designing and modeling
of technological processes, but also have a broad
outlook in related fields: geology, geomechanics,
field development, technological issues of
downhole work and well completion. The expert
of the hydraulic fracturing unit is not just an
engineer. He is more likely a field engineer with
a deep understanding of fracturing processes,
because assesses the scope and conditions of
work in a complex and (most often) on the part
of the oil and gas producing company. This is the
difference between his tasks and the engineer of
the service company.

At the same time, the expert, in the full sense
of the word, must necessarily have a diverse "field
experience": to know in detail and understand the
technological processes in its and related fields of

activity. Only in this

MOJIHOM CMBICJIE 3TOT'O CJIOBA,
0065132TEJILHO JOJIKEH UMETD
Pa3HOCTOPOHHUHN «II0JIEBOI
ONBIT»: JETANIBHO 3HATh U
MOHUMATb TEXHOJIOTUYIECKHE
TIPOLIECCHI B CBOEI 1 CMEKHBIX
cepax gearebHOCTU. TOBKO
B 9TOM CJIy44€ OH KOMIIETEHTEH
B BOIIPOCAX AyJIUTA X KOHTPOJIA
K44€CTBA TEXHOJOIMYECKUX
onepanun.

VYcnex padorsl I'PIT 3aBucuT
B OJl]MHAKOBOU MEPE OT
J1260PaTOPHOM ITOJI'OTOBKH,
MOJEIMPOBAHUA U OT KA4ECTBA
BBIIIOJIHCHU S PA0OT HA
ckBaxkuHe. CJIeI0BATEIBHO,
MOBBIIIEHUEM KA4E€CTBA
TOJIBKO MOZIETAPOBAHUA
Ipo6aeMBbl B Hale cpepe
HE PENINUTD. MBI BOBJIEYEHEI B
0oJ1ee MINPOKUH CIIEKTP HE
TOJIBKO T'€OJIOTUYECKUX, HO U

OkcnepT Pl gonxeH obnapgath He
TOJIbKO TeopeTUYEeCKUMU 3HAHUAMM

B chepe NpoeKTUPOBaHUS U
MOZAeNMPOBaHUA TEXHONOMMYECKNX
NPOLLeCCOB, HO N UMETb LLMPOKUI
KPYro3op B CMeXHbIX 0bnacTsx:
reosiormmn, reomexaHuke, paspaboTtke
MeCTOPOXAEHWNIN, TEXHONOINYECKMNX
BOMPOCax BHYTPUCKBAXKMHHbIX pabOT 1
3aKaH4YMBaHUA CKBaXUH.

The expert of the hydraulic fracturing
should have not only theoretical
knowledge in the field of designing and
modeling of technological processes,
but also have a broad outlook in related
fields: geology, geomechanics, field
development, technological issues of
downhole work and well completion.

case he is competent
in the issues of audit
and quality control
of technological
operations.

The success of the
hydraulic fracturing
works depends to
the same extent
on the laboratory
preparation,
modeling and on
the quality of the
work at the well.
Therefore, the
improvement of
the quality of only
the modeling of the
problem in our area
is not solved. We are
involved in a wider
range of not only
geological, but also

TEXHOJIOTMYECKUX BOIIPOCOB, B

TOM YHCJIE C IMYHBIM YYACTUEM

B COIIPOBOXK/ICHHUH PAOOT HA MECTOPOXKACHUSX..
B saTOM, HaBEpHOE, OCHOBHOE HAIIIE OTIINYUE OT
COTPYJHUKOB IPOCKTHBIX HHCTUTYTOB.

ITpy 3TOM KAKHUX-TO SIPKO BbIPAKEHHBIX I'PDAHUI]
MEXAY C(pepaMU AeATEIbPHOCTH HET. Hanprmep, B
OTAEIBbHBIE IIEPUO/BI CBOCH IPOPECCUOHATBHON
JEATENbHOCTU 51 ABJIAJICA COTPYIHUKOM
KOPIOPATUBHBIX IIPOEKTHBIX HHCTUTYTOB. B MHBIE
nepuosibl paboTan KoHCynbTanToM I'PIT Ha Cesepe,
BAXTOBBIM METOAOM. [TOUTH BCE COTPYAHUKHN MOETO
OT/Ie/1a UMEIOT 3HAYUTEIBHBII CTA5K pAOOTHI B
HECKOJBKUX CEPBUCHBIX KOMNAHUAX I'PIT. Tak 4TO
HAaM HE YY>K/Ibl TIOOBIE CXEMBI U C(PEPHI PAOOTHL... 5
OBI CKA34J1, YTO MBI SIBJISIEMCSI CBSI3YIOITUM 3BEHOM
MEXK/Y I'€OJIOTUYECKUMHU U TEXHOJIOI'MYECKUMU
HAMPABJICHUSIMH Pa3PabOTKU MECTOPOXKACHUM C
npusseyeHrueM MeTogos I'PIT
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technological issues,

including personal
participation in the maintenance of field work...
This is probably our main difference from the staff
of design institutes.

At the same time, there are no clearly defined

boundaries between spheres of activity.
For example, during certain periods of my
professional career, I was an employee of
corporate design institutes. In other periods he
worked as a consultant to the hydraulic fracturing
in the North, on a rotational basis. Almost all
employees of my department have a significant
work experience in several service companies
of the hydraulic fracturing unit. So we are not
strangers to any schemes and spheres of work ... I
would say that we are the link between geological
and technological areas of field development with
the use of fracturing methods.



BK: Kaxue (hakTOphI Hy>KHO YIHTBIBATH IIPH
IUIAHUPOBAHHH KOHKPETHOH onepauuu I'PIT?

M.C.: CyImeCTBYET CTAHAAPTHBIN HA00P BXOAHBIX
JIAHHBIX: KOHCTPYKLINS CKBAKUHBI, KAPOTAKHBIN
MaTePUAJL, JONIOTHUTEIBHBIE JAHHBIE TTO
reo(pU3NYECKUM U (DHIBTPALTUOHHO-EMKOCTHBIM
CBOMCTBAM IIACTOB. O6432TEIBHO IOHUMAHNUE
F€OMEXAHUYECKUX CBOVICTB, HEOOXOJUMO 3HAHUE
TEXHOJIOTMYECKUX IAPAMETPOB KUIKOCTU ['PIT.

IIpo6iema 3aKII0YAETCSA B TOM, YTO NPEJOCTABUTD
MOJIHBIY ITAKET BXOJHBIX JJAHHBIX B OOJIBIIUHCTBE
CJIy4a€B HEBO3MOXKHO. [T03TOMY NPUXOAUTCA
NPUOETATH K CPABHUTEIBHOMY AHATINU3Y, HAXOJUTh
B3aMMOCBSA3H JUISL «<BOCCTAHOBJIEHUS» HEJOCTAIOMIEN
UHMOPMALIHHN.

I'TaBHO¥ LIEJIBIO SABJIAETCS PEMIEHUE 327a49 IO
pa3pabOTKe KOHKPETHBIX HE(PTETA30BbIX 3AJIEXKE,
B YACTHOM CJIY44€ — JOCTHKEHUE TIJTAHUPYEMON
NPOAYKTUBHOCTHU CKBAKUH ITOCJIE BBITIOJTHEHUS
pa6oT I'PI1 ¢ cCOGMI0EHUEM BCEX CTAHAPTOB
KOHTPOJIA KA4E€CTBA.

BK: Kakue Buapl I'PII nanGo1ee
BOCTpeOOBaHBI B 3anmaxHor CHoupu?
B xagyecTBe TAKOBBIX OY€HB YACTO HA3BIBAIOT
MHOrocragumnusie I'PII.

M.C.: [Ja, rOpHU30OHTAJIbHBIE U HAKJIOHHO-

I'PIT — HOBBIH AT TEXHOJJIOI'HUM ITOCIETHETO
JECATUNETHS.

AKTYaJIBHOCTb KOTOPO TOJIBKO BO3PACTAET, —
nosTopHbIe MI'PIT Ha cymiecTByoneM QOHAE
CKBaKMH.

IIposenenune nepson cepuyt MI'PIT Ha

CTT: What factors need to be considered
when planning a specific operation of
hydraulic fracturing?

M.S.: There is a standard set of input data: well
design, logging material, additional geophysical
data and data on reservoir properties. It is necessary
to understand the geomechanical properties, it is
necessary to know the technological parameters of
the hydraulic fracturing fluid.

The problem is that it is impossible to provide
a complete package of input data in most cases.
Therefore, we have to resort to a comparative
analysis, to find interrelations for "restoring" the
missing information.

The main goal is to solve the problems of
developing specific oil and gas deposits, in particular,
to achieve the planned productivity of the welded
joints after the work of the hydraulic fracturing unit,
in compliance with all quality control standards.

PRACTICE

CTT: What types of hydraulic fracturing are
most in demand in Western Siberia? As such,
multistage fracturing is often called.

M.S.: Yes, horizontal and directional wells
with multistage fracturing are a new step in the

technologies of the last

[NepcnekTnBHasg 3agada decade.
HAITPABJIEHHBIE CKBAXKWHBI C MHOTOCTAJUUHBIMH 6 NVKanLlero 6y AyLLEro,
aKTyaNbHOCTb KOTOPOW

INepcrieKTHUBHAA 3312494 OJIMKANIIErO OyYIIETO, TOJNIbKO BO3pPacCTaEeT, —

A forward-looking
task of the near future,
the relevance of which
is only increasing — the

nosTopHblie MIPI1 Ha repeated MSHF on the
C ecTviowem dhoHae existing well stock.
CZII;:U'a K Hy t (b A The first series of
: MSHF on new wells
can be considered

HOBBIX CKBAa’KMHAX MOKHO PACCMATPHBATD

K4aK [TOCJIEAHIOO CTAAUIO 3aKAHYUBAHUA ITUX
CKBaKMH. TEXHONIOTMYECKHUE 325a91 IIEPBUYHOTO
I'PIT 1pu COOMIOACHUU CTAHAAPTOB KA4ECTBA
PEMAIOTCA CTAHAAPTHBIMHU, U3BECTHBIMHU
CIIOCO6AMMU.

OCOO6BII MHTEPEC BBI3BIBACT IPOBE/ICHIE
noBTOpHBIX MT'PIT Ha poHAE CKBaXUH, r1e I'PI1
IPOBOJMJICA paHEE. BobIag 4acTh KOHCTPYKITUHI
CYLIECTBYIOIINX TOPU3OHTAIBHBIX CKBAKUH
U3HAYAJIBLHO HE MOAPA3yMEBAIA IIPOBEICHUA
nOBTOPHBIX MI'PIT. 13-32 3TOr0 MBI UMEEM P51
npo6JIEM U TEXHOJIOIMYECKHUX OIPAHUYEHUT],
KAPAWHAJIBHO BIUAIOMINX HA YCIICITHOCTD U
3¢ PpexTuBHOCTb NOBTOPHBIX MI'PII. K cOXxaIeHUIO,
HU OJJHA U3 CYIIECTBYIOUIUX TEXHOJIOIUH
He rapanTupyet 100%-11 pe3yabTaTuBHOCTH
noBTOPHBIX MI'PIT. fI 6bI jake CKa3aJ1, 4To pabora
OCYHIECTBIISIETCS B TEPMHUHAX TEOPUU BEPOSTHOCTH:
MBI CTPEMHMCS ITIOBBICUTD BEPOSITHOCTD
OJ1arOIIPUATHOI'O UCXO[A U CHU3UTD BEPOSTHOCTD
BO3HUKHOBCHM S TEXHUYECKUX PUCKOB, U30€XKATh
KOTOPBIX ITOJTHOCTBIO HE MOXKEM IO OO'BEKTUBHBIM
MIPUYHHAM. DTO CJIOKHASA U UHTEPECHAS
AHAJIUTUYECKAs padoTa. Y ee 10151 B UHKEHEPHOM
CONPOBOXJICHNUH, IO MOEMY MHEHHIO, OVZIET TOJIBKO
BO3PACTATD. }

A forward-looking task
of the near future, the

relevance of whichisonly  eiis Technological
increasing —the repeated  tasks of the primary
IMISHF on the existing well = hydraulic fracturing,
stock.

as the last stage of
completion of these

with observance of
the quality standards,
are solved by standard,
known methods.

Of particular interest is the holding of repeated
MSHTF at the well fund, where the fracturing was
carried out earlier. Most of the designs of existing
horizontal wells did not initially imply repeated
MSHEF. Because of this, we have a number of problems
and technological limitations that radically affect
the success and effectiveness of the repeated MSHFE.
Unfortunately, none of the existing technologies
guarantees 100% effectiveness of repeated MSHFs.
I'would even say that the work is carried out in
terms of probability theory: we strive to increase
the likelihood of a favorable outcome and reduce
the likelihood of technical risks, which we cannot
completely avoid for objective reasons. This is a
complex and interesting analytical work. And its
share in engineering support, in my opinion, will
only increase. }
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BK: Han601b11y0 poiIb B HOBTOpHOM I'PIT
HI'PAEeT HHHOBAIITHOHHOE O0OpyZOBaHHE?
M.C.: KOHEYHO. DTO U HHHOBA1JMOHHBIC
OJIOKHPYIOMIE MATEPUAIBL, 4TATITUBHBIC
MY(THI (OTKPBIBAIOIUEC U 3aKPBIBAIOITIECS),
U CEJIEKTHBHBIE U YAIICYHbIE TAKEPHI, U PAOOTHI
I'PTI c npusneyenuem 'HKT. C 1pyroii CTOPOHHL,
ycrex HOBTOPHBIX I'PIT 3aBUCHUT HE TOIBKO
OT OOOPYAOBAHUSA, HO U OT TEHEPUPOBAHUS
U PEATU3ALMH HOBBIX UJIEH U IO XOA0B. DTO
HEMATEPUAJIbHAS THHOBAITUOHHAA COCTABIISAIONIA.
O60pPYyJOBAHUE U THHOBALIMOHHBIE MTOJXOABI
PaBHO3HAYHBI 10 BA>KHOCTH.

BK: YTO MOKHO CKa3aTh O PAa3BUTHH
T'PII B PoccuH B ejiom? HaG/aromaeTcsa Iu
OTCTAaBAHHE B TEXHOJIOTHUAX nIpoBeseHus:Aa I'PII
POCCHIICKMMH CEPBHCHBIMH KOMIIAHHUSAMH I1O
CPABHEHHIO C 32PyOEKHBIMHU?

M.C.: PerHok I'PIT B Poccyy OueHb IEPCIIEKTUBEH
U SIBJISIETCS OJHUM M3 CAMBIX ObICTpOpacTymux. He
CEKPET, YTO BCE HE(PTEra30Bble KOMITIAHNH Poccuu
UCHBITBIBAIOT NOTPEOGHOCTD B IONOJTHUTEIBHOM
KOIHUYECTBE (PIIOTOB U UTHOT'O 060pyoBanus I'PIL

OrpaHu4eHus, BBEJCHHBIE 3AI14/I0OM B TEXHOJIOTUAX
U IPOTIPAMMHOM OOECIIEYEHU U, CTUMYJIUPYIOT
Pa3BUTHE OTEYECTBEHHOU IPOU3BOACTBEHHOMN
6a3bI 1 cUMyIATOPOB I'PIT. PAGOTHI €1mie MHOT'O, HO
MBI OBICTPO HABEPCTBIBAEM Pa3pbIB. Hanpumep,
AKTHUBHO Pa3PabaThIBAIOTCA CUMYAATOPSI ['PI1,
O6OPYAOBAHHE /1151 3AKAHYHNBAHU S CKBAXKIH,
obopynosanue gpyioTos I'PIT.

B [IOBBINICHUY KBATH(DUKAIINH HHXXCHEPHOTO U
paboyero nepcoHaIa.

BK: KakoBo Baure BugeHHE CIIOCOOO0B
IOBBIIIECHH I KBATH(MHKAIHH COTPYIHHKOB?
JOJ>KHBI OBITH OTKPBITHI JOIIOJTHHUTE/IbHBIE
(daxyaprers! B By3ax? HJIH 3TO JOJXKHBI
OBITH KYPCHI HOBBINIEH U SI KBATU(PUKAI[AH?

M.C.: DTO HEIPOCTOH BONIPOC... CHAYa1a
IPUBEAY JTOBOJBL, 4 IIOTOM 06001y NX B CBOUX
BBIBO/IAX U IIPEAJIOKEHU.

B Hauane 6ecenpl Mbl OOCYAUIN, UTO
TEOPETUYECKAA U IPAKTUYECKAA YACTD B
UHXKEHEPHO NOATOTOBKE OAMHAKOBO BAJKHBIL.
TeopeTnueCcKyIo NOAIOTOBKY By3bl OO€CIIEYHUBAIOT,
C IPAKTUYECKOU OATOTOBKON — CJIOJKHEE.

Ha njanHbIM MOMEHT HEU3BECTEH HU OJJUH
POCCUHICKUI By3, UMECIOIINH «y4EOHBIN (PIOT
I'PTD>. litnt 3D-TpeHa)Kep, 3aHATUA Hd KOTOPOM
CMOTYT 3aMEHUTDb IPAKTUYECKUE 3aHATUA
B IIOJIEBBIX YCJIOBUSX WJIH HA (PU3UYECKOM
MakeTe paora. OOBEKTUBHO B ITOJJOOHBIX
YCJIOBUAX OOYYEHHUE CBECTCS K TEOPETUUECKOM
MOJII'OTOBKE C PA3JIMYHBIM YPOBHEM ITOT'PYKEHUS B
MATEMATUYECKOE MOJEIUPOBAHUE (B 3aBUCUMOCTH
OT BO3MOXHOCTEN MATEMATHYECKOH IIKOJIBI BY34).
B 06IUX 4epTax 3TO OY/IET T4 K€ CIIEIUATBHOCTD
«pa3pabOTKa U AKCIIYATAI U HEPTAHBIX U ['A30BbIX
MECTOPOXK/ICHUI», TOJIBKO C I[€JIEHAIIPABICHHO
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PbiHOK 'PT1 B Poccnmn
Tak>ke MBI UCIIBITBIBAEM OOJIBIIYIO IIOTPEOHOCTE  OQYEeHb nepcnekTneeH

CTT: The greatest role in re-fracturing is
played by innovative equipment, isn’t it?

M.S.: Of course. These include innovative
blocking materials, adaptive couplings (opening
and closing), and selective and cup packers, and
hydraulic fracturing operations. On the other hand,
the success of repeated fracturing depends not
only on equipment, but also on the generation and
implementation of new ideas and approaches. This is
an intangible innovative component.

Equipment and innovative approaches are of equal
importance.

CTT: What can be said about the
development of hydraulic fracturing in
Russia as a whole? Is there a backlog in the
technology of hydraulic fracturing by Russian
service companies in comparison with
foreign ones?

M.S.: The market of hydraulic fracturing in Russia
is very promising and is one of the fastest growing.
It's no secret that all Russian oil and gas companies
are in need of an additional number of fleets and
other hydraulic fracturing equipment.

Restrictions imposed by western countries
in technologies and software stimulate the
development of the domestic production base and
simulators of hydraulic fracturing. There is still a lot
of work, but we are quickly on the brink of a break.
For example, hydraulic
fracturing simulators,
well completion
equipment, hydraulic

N SIBNSIETCA OOHUM U3 fracturing equipment
6 are being actively
CaMbIX ObICTPOPACTYLUMX.  geveloped.
The market of hydraulic Also, we fecl a great
fracturing in Russia is very ~ ccd forupsrading the
rac . g . Y sills of engineering and
promising and is one of working personnel.

the fastest growing.

CTT: What is your
vision of ways to
improve the skills of employees? Should
additional faculties be opened in universities?
Or should it be refresher courses?

M.S.: This is not an easy question... First, I will
give reasons, and then generalize them in my
conclusions and suggestions.

At the beginning of the conversation we
discussed that the theoretical and practical parts
in engineering training are equally important.
Universities provide theoretical training, the
situation with practical training is complicated.

At the moment, not a single Russian university
is known, which has a "training fleet of hydraulic
fracturing" or a 3D simulator, where lessons can
replace practical exercises in the field or on a
physical model of the fleet. Objectively under such
conditions, training will be reduced to theoretical
training with different levels of immersion in
mathematical modeling (depending on the



CY>KEHHOH IIPOI'PAMMOM 110 IIPEAMETAM
CIIELMATIU3ALUN. DTO JOBOJIbHO CUJIbHO OIPAHUYUT
06J1aCTb BOBJIEYEHUS M BOCTPEOOBAHHOCTH PBIHKOM
TAKUX BBIITYCKHUKOB BY30B. CJIE/IyET yYUTBIBATE, YTO
crpoc Ha nHkeHepos I'PIT pacTeT, HO pbIHOK I'PIT
00J1a1a€T HAMHOI'O MEHBIIIEH EMKOCTBIO, YEM TAKOBOM
B OypEHUU, BHYTPUCKBAKUHHBIX PA0OTAX, TEOJIOTUN
U Pa3pabOTKE MECTOPOKICHUIL.

I1o MOEMY MHEHHIO, JIyYITUM BAPUAHTOM
MHOATIOTOBKHU U IIEPENIOATOTOBKHU CIICLIUAINCTOB
I'PT1 siBy1IETCSL CUCTEMA MOZYIBHOI'O OOY4EHMU,
NEPUOJINYIECKH TPOBOANMBIX IIKOJI, KYPCOBBIX
paboT — KaK 3aJaHUN CITyIIATENIAM HA IEPUO]
MNPOXOXK/JEHUS CTAXKMPOBKU BO (PJIOTAX U
naboparopusax I'PIT. Heo6xoanmMo HaIu4ue
HOJHOPA3MEPHOI'O TPeHakepa B Bujie pinota I'PIT
C BO3MOXXHOCTBIO HMUTAIIUH PA3JIMYHBIX PA60YNX
CUTYALU /I TDEHUPOBKU YUYEOHBIX I'PYIIL Takske
HEOOXOAMMO HAJIMYUE YIEOHDBIX JIAOOPATOPHU KAK
CTALMOHAPHOI'O, TAK U II0JIEBOI'O BapraHTa. Jlyuine
LEHTPBI OOYYEHHUS ObLIA PEATTU3OBAHBI B KOMITAHUAX
JIlmoMmbeprke» U «XammmbepToH». [lyMalo, 1o
O6CYXKAAEMOMY HATIPABJIEHUIO KETATEIBHO 6PATh
MIPUMED C YKA3AHHBIX CEPBUCHBIX KOMITAHUM.

O3By4eEHHOE MHEHMUE ABJISACTCA IMYHBIM. Bonipoc
MHOATIOTOBKU CHELUAJIMCTOB — 3TO IIOBOJ, IJIA
CEPBE3HOI'O OOCYK/ICHUS.

BK: B «PocHedTH» JEHCTBYET COOCTBEHHOE
noapasaenaeHue 1no nposegeHuro I'PIL. Yro Ber
MOZKeTEe CKa3aTh O HEM?

M.C.: []a, CTPYKTYPHBIM IIOAPA3ACIIEHUEM
ITAO «HK «PocHedT1h» sBiIsIEeTCSE OO0 «PH-

I'PIT», 3aHMMAIOEECA B TOM YUCJIE CEPBUCHBIMU
padoTramu I'PIT. Ceffuac ueT HapaluBaHUeE
TEXHOJOIMYECKUX U TEXHUYECKUX BO3MOXKHOCTEMN
3TOTO JJOYEPHETO OOIIECTBA. BOIbIIIOE BHUMAHUE
YAENAETCA IIOATOTOBKE MHKEHEPHBIX KAPOB, B YEM
JIMAUPYIOYIO POJIb UCIIOJIHAET
HAYJIBHUK OTZENA I10 TEXHOJOIUAM
U UHXKEHEPHOMY COIIPOBOXKAECHHUIO
KonctanTuH ban110KOB.

HoBble TeEXHONOIrMM C BO3MOXHOCTbIO
NpoBeAeHNs TMAPONECKOCTPYNHOMN

capabilities of the school's mathematical school).
In general terms, it will be the same specialty
"Development and operation of oil and gas fields",
only with a purposefully narrowed program in the
subjects of specialization. This will severely limit
the scope of involvement and demand for such
graduates of higher education institutions by the
market. It should be borne in mind that the demand
for hydraulic fracturing engineers is increasing,
but the fracturing market has much less capacity
than that in drilling, downhole, geology and field
development.

In my opinion, the best option for training and
retraining of hydraulic fracturing specialists is a
system of modular training, periodic schools, and
coursework — as assignments for trainees for the
period of internship in fleets and laboratories of
hydraulic fracturing units. It is necessary to have
a full-size simulator in the form of a hydraulic
fracturing fleet with the ability to simulate various
operational situations for training groups. It
is also necessary to have training laboratories:
both stationary and field versions. The best
training centers were realized in the companies
"Schlumberger" and "Halliburton". I think, in the
discussed direction it is desirable to take an example
from the specified service companies.

The opinion expressed is personal. The issue
of training specialists is an occasion for serious
discussion.

PRACTICE

CTT: Rosneft has its own subdivision in the
field of hydraulic fracturing. What can you say
about it?

M.S.: Yes, the structural subdivision of NK
Rosneft is RN-GRP, which, in particular, is engaged
in servicing the hydraulic fracturing unit. Now the
technological and technical capabilities of this
subsidiary are
growing. Much
attention is paid
to the training

¥V HAaC HECKOJIBKO COBMECTHBIX
MPOEKTOB: OT COCTABJIEHUSA
JIOKAJIbHBIX HOPMATUBHBIX
JOKYMEHTOB JIO y4aCTHA B
OOCYXK/ICHUH, TECTUPOBAHUN
Y OIITUMHU3ALIMH HALIETO
KOPHOpPaTUBHOIO cuMyasTopa I'PIT
«PH-Tpupy, pazpabarbiBaeMoro
HallImuMm KOpHOpaTI/IBHbIM I/IHCTI/ITYTOM
00O «PH-YpaHUIINHEDTDH>.

MBI COBMECTHO paboTaeM
HAa/] ITIOBBIINIEHUEM KA9€CTBA
HpOCKTI/IpOBQ_HI/IH U BBIIIOJTHCHU A
I'PIT — »T0O HAMIA OOIIas 11EJIh.

BK: Kakum Bel BUgHuTE
poccuricku¥ peiHOK I'PIT B
onuzkanmue 5-10 1er? Kakue
TEXHOJIOTHH OYyIYyT HA ITHKE
BOCTPEOOBAHHOCTH?

nepdopaumn 1 nocneayroLero

[PMN 6yayT pa3sumBathbcs. [Moka

POCT X MPUMEHEHMUS OrpPaHMNYeH
CPaBHUTENbHO BbICOKOW CTOMMOCTbIO
yCnyr KONTIOOMHIa U CAHKLMOHHBIMMA
OrpaHUYeHUsAMM Ha Noo0OHbIe
3abomHble komnoHoBku PI.

New technologies with the possibility
of hydro-sandblasting perforation
and subsequent hydraulic fracturing
will develop. For the time being, the
growth of their use is limited by the
relatively high cost of coiled tubing
services and the sanctions imposed
on similar fracture measured depth
layouts.

of engineering
personnel, in
which the leading
role is performed
by the head of
the department
for technologies
and engineering
support Konstantin
Baidyukow.

We have several
joint projects:
from drawing up
local normative
documents to
participation in
discussion, testing
and optimization
of our corporate
simulator of the }
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[TPAKTHUKA

M.C.: CKopee BCcero, TpeH/, Ha
MHoOrocragunHbii PII coxpanuTcs, 1
OyJeT aKTHBHO Pa3BHBATHC HAIIPABJICHHUE
IMOBTOPHOI'O MHOTOCTaguHoro I'PII.

HoBBI€ KOMIIOHOBKH 3aKAHYHUBAHHU A
CKBa>KHH C BO3MOKHOCTBIO OTKPBITHA U
3aKpPBITHA (PPAK-TIOPTOB, TEXHOJIOTHH C
HCIIOJIB30BAHHEM CEJICKTHBHBIX (B TOM
9HCJI€ YAIIEIHBIX) IAKEePOB, CIIOCOOHBIX
(YHKITHOHHPOBATH IPH BEICOKUX PA00IHX
JABJICHHUAX, OyAyT BOCTPEOOBAHEI.

HoBbI€ TEXHOJOIHH C BO3MOXKHOCTBIO
IIPOBEJECHU I'HIPONECKOCTPYHHOM
nepdopanuu u nociaexyomero I'PIT
OyznyT pa3BuBarhci. IIoka pocT ux
IIPMMEHEHHS OIPAHUYECH CPABHUTEIBHO
BBICOKOM CTOMMOCTBIO YCIYT KOJITIOOHHTA
M CAHKIITHOHHBIMH OI'PAaHUYECHHUSAIMH HA
IOZO0OHBIE 3200 HbIE KOMIIOHOBKH I'PII.

IoABATCA ¥ OyAYT JOPAOATHIBATHCS
oTredecTrBeHHbIE CHMYaATOpsI I'PII.
Bo3pacrer poJib, TOYHOCTH U TPEOOBAHHU A K
T€OMEXAHHUYECKHM MOJEJISIM U JAHHBIM. By xyT
JIOPAGOTAHBI MOJICIH THCKPETHBIX CETOK
TpemuH I'PII. Bce 3T0 €eCTECTBEHHO, IIOTOMY
910 (hOKYC BHUMAHUA OYy/I€T HOCTEIIEHHO
CMEIATHCA B CTOPOHY TPYSHOMU3BIECKAEMbBIX
3aI1ACOB YITIEBOZOPOIOB. I10 TOM ke IIpuInHe
0O0JIBIIIOE BHUMAHHE OY/IET YAE/ISITHCSI HOBBIM
PACKIMHHUBAIOUIUM Ar€HTaM (IIPOIIIAHTAM)
H KuaKocTaM I'PII ¢ MaIOH BA3KOCTBIO,

HO XOPOIIHNMH TPAHCIIOPTHUPY IO MH
CBOMICTBAMH.

JTO OOLIHE TEHJCHI[UH, H3BECTHBIC
OOJBIIHMHCTBY COTPYAHHUKOB, HMEIOIIHX
orHoluenue k I'PII.

JInN9HO MHE Ka3KeTCA, 9TO BO3PACTET
3aIIPOC HA TEXHOJIOI'HMH JOCTOBEPHBIX
«“T'OYEIHBIX>» OOPAOOTOK MAJIOTOHHAKHBIMH
T'PII ¢ mpOrHO3HUpPYyEMBIM OI'PaHHYCHHEM
pa3MepoB TpeuH. ICTOILeHHE 3a11ACOB
YIIEBOJOPOJOB HA 3HAYHTEIbHOM KOJIHIECTBE
MECTOPOKIEHHUI OyJeT CTHMYJIHPOBATH
IIOXOOHBIE PAGOTHI C TPEOOBAHHEM CHHUKCHH S
PHCKA IIPOPHIBA TPEIIHUH B COCEHHE
HeKeJIaTeJIbHbIE TOPH30HTHI.

BbIcOoKka BEpOATHOCTD MHTETPALIUU CUMYJIATOPOB
I'PIT B cCUMYAATOPBI I'UAPOJAUHAMHUYECKOIO
MOJIETTUPOBAHUSA JJI1 OITUMHU3AITIH PA3PA6OTKU
MECTOPOXK/IEHHUS B 11eJIOM. OJTHAKO HAM IPUICTCS
PEMNTD PsiJ 32/1a4 10 JIOCTOBEPHOMY IIEPEHOCY
napameTpos Tpemul I'PIT B rugpoauHaMmugecKme
CHUMYJISTOPBDI, T.K. IIPSIMOM IIO3JIEMEHTHBIN IIEPEHOC
HEKOPPEKTEH B CUITy KAK MUHUMYM JIBYX IIPUYHH:
1. TTo mpyUYMHE OTIINYHS TOHATU «3aKPENICHHAS

JUINH2» U «d(OPEKTUBHAS> IJTHHA TPEIINH;
2.T1o mpuYrHE HEOO6XOAMMOCTHU yUIeTa BAUSHUS HA

IIPOBOAMMOCTD TPEUMHBI 3aBEPIIAIONTUX ITATIOB

pa6ot KPC 1 BBIBOZIA CKBAXXKUH HA pEexKUM 1tocse I'PIT.

BK: Kakoe xkotuuecTBO cragui I'PII MOKHO
IIPOTHO3HPOBATH?
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RN-Grid GRP, developed by our corporate institute
RN-UfaNIPIneft.

We are working together to improve the design
and implementation of hydraulic fracturing — this is
our common goal.

CTT: How do you see the Russian market of
hydraulic fracturing in the next 5-10 years?
What technologies will be at the peak of
demand?

M.S.: Most likely, the trend for multi-stage
hydraulic fracturing will be preserved,
and the direction of repeated multi-stage
hydraulic fracturing will be actively
developed.

New layouts for completion of wells with
the ability to open and close tail-ports,
technology using selective (including
cup) packers, capable of operating at high
operating pressures, will be in demand.

New technologies with the possibility
of hydro-sandblasting perforation and
subsequent hydraulic fracturing will develop.
For the time being, the growth of their use is
limited by the relatively high cost of coiled
tubing services and the sanctions imposed on
similar fracture measured depth layouts.

Domestic simulators of hydraulic
fracturing will appear and will be improved.
The role, accuracy and requirements for
geomechanical models and data will increase.
The models of discrete grids of hydraulic
fracturing will be improved. All this is
natural, because the focus of attention will
gradually shift towards hard-to-recover
hydrocarbon reserves. For the same reason,
much attention will be paid to new proppants
and fracturing fluids with low viscosity, but
good transport properties.

These are general trends known to most
employees related to hydraulic fracturing.

Personally, it seems to me that the demand
for technology of reliable "point" treatments
with low-tonnage fracturing will increase
with the predicted crack size limitation.
Depletion of hydrocarbon reserves on a
significant number of deposits will stimulate
such work with the requirement to reduce the
risk of breakthrough of cracks in neighboring
undesirable horizons.

There is a high probability of integration of
hydraulic fracturing simulators in simulators of
hydrodynamic modeling for optimization of field
development as a whole. However, we will have to
solve a number of problems related to the reliable
transfer of fracture parameters to hydrodynamic
simulators. direct item-by-element transfer is
incorrect for at least two reasons:

1. Due to the difference between the concepts
"fixed length" and "effective" length of cracks;

2. Because of the need to take into account the
effect on the conductivity of the fracture of the



M.C.: BOJIbLIOE: HET CMBICJIA TOBOPUTD O KAKUX-
TO TOYHBIX IU(PPAX, CYET MOXKET UATH HA IECATKH.
B OCHOBHOM CHSATBI TEXHOJIOTMUYECKUE (PAKTOPBI
3aKAHYMBAHUS CKBAKHH, Ol DAHUYUBABIINE
KOJIMYECTBO TpemuH. HoO He CHATBI BOIIPOCHI
OCBOEHMUSA U AKCILIYyATALIUU JJIMHHBIX
T'OPU3OHTAJIBHBIX CKBAXKUH. YyBCTBUTEIBHOCTD
JUIMHHBIX CKBAKHH K PUCKaM CTPOUTEJIbCTBA,
3aKaHYMBAHUSA, CTUMYJIALIMU [IPUTOKA,
IKCIUIYATALUU BO3PACTAET C POCTOM KOJIMYECTBA
TpeLUH. B ©TOre OCHOBHBIM O PEAEIAIOI UM
(PaKTOPOM CTPOUTENBCTBA JJIMHHBIX
TOPU30OHTAJIbHBIX CKBAKUH ¢ MI'PIT cTranoBuTCA
JE€TAJIbHBIA PUCK-AHAIN3 U SKOHOMUNYECKAS
11€JIECOOOPA3HOCTb.

51 6B HE CBA3BIBAJI YCIIEMTHOCTD MIPOEKTOB
MHOrocTaanuiHbIX ['PIT B 6yAyIieM UCKIIOUUTEIBHO
C YBEJIMYEHHEM YHCJIA CTAANHI. KaKk MBI IOHUMAaEM,
IpU yBeIU4YeHUU cTagunnocTu I'PIT ynenbHas
3(POEKTUBHOCTD KAXK/IOH CAEAYIOMEN CTAIUU
CHMIKAETCA B CUJIy UHTEP(PEPEHITUH, HEUJIEATTBHOCTHA
PaCIpOCTPAHEHU TPEIIMH U AP. DTO IIPUHLIUII
«[1aJaI0LIEN JOXOAHOCTH>. B pa3HBIX I'€OJIOTUYECKUX,
TEXHOJIOI'MYECKNX U SKOHOMHNYECKHUX YCJIOBHAX
CYILIECTBYET ONITUMAJIBHOE KOJIMYECTBO CTAAUMA
I'PIT ¢ ONITUMAIBHBIMU IIAPAMETPAMU CO3AAHHBIX
TPEIMH. BO3MOXHO, 3TO HE A6CONMIOTHBIE 3HAYEHU, 4
UHTEPBAJI 3HAYCHU.

IToaTOMY 7151 Pa3HBIX OO'BEKTOB PA3PA0OTKU
(amHOrA U AJI OTAEIBHBIX YIACTKOB OOJIBIIUX
MECTOPOXKIEHUI) B PA3TMYHBIX YCIIOBUAX
JUIMHA TOPU30OHTAIBHBIX CTBOJIOB, ITAPAMETPHI
U KOJIMYECTBO TPEMUH BAPBUPYETCH, IPUYEM
HE TOJIBKO TEPPUTOPHAIBHO, HO 1 BO BDEMEHH, B
3aBUCUMOCTH OT MEHAIOMMNXCA YCIIOBUIL.

BK: A kak OyZeT pa3BHBATHCI HH>KEHEPHOE
comnpoBoxxkaenue I'PII?

M.C.: B CTOJIB CITOKHOM TEXHOJIOI'MYECKOM
nporiecce, Kak I'PIT, B O4HON TOYKE KOHTAKTA
CXOMSITCS U T€OJIOTUsL, U BOIIPOCHI PA3PabOTKH,
I'€OMEXAHUKHU, U TEXHOJIOTUUYECKUE ACIIEKTHI
CaMOI'O UCIONHEHU . Bo3pacTaonias CJI0KHOCTb
I€OJIOr'MYECKUX YCJIOBUI, YCKOPEHUE U YCIIOKHEHHE
TEXHOJIOI'MYECKHUX IIPOLIECCOB, YCJIOKHEHHE
060PYAOBAHMSA U CXEM B3aUMOJECUCTBUS
CIIELMAJIMCTOB PA3HBIX O0IACTEN HEPTErA30BOI'O
Jles1a TpebyeT MOAXO0I0B, KOI/Id PEUIEHUS U
KOppCKTI/IpOBKI/I MOIJIN ObI HpI/IHI/IMaTbCH
CBOEBPEMEHHO.

S mymaro, Mel 6yJIEM IBUTATBCS B CTOPOHY
UHTEI'PALMU NHXXEHEPHOI'O COIIPOBOXKIECHUS B
BOIIPOCHI Pa3pabOTKU MECTOPOXACHUI. ITpyu 3TOM
IIOHHUMAaHHE PA3PAO6OTKH MECTOPOXKACHU Oy IET
TPaHCHOPMHUPOBATHCS. TPYTHOU3BIEKAEMBIE 3AT1ACHI
1 MECTOPOK/ICHH S HA IO3[JHUX CTAAUAX PA3PAOOTKU
CTUMYJIMPYIOT PA3BUTUE MHOI'O(PYHKIMOHAJIBHBIX
rpymit M Ham onbIT padoT Ha CaMOTIOPCKOM U
JPYT'UX 3PEJIBIX MECTOPOXKICHUAX, TIOMECHCKOH U
0a’KEHOBCKOM CBUTAX, TPEIIMHOBATBIX KOJJIEKTOPAX
MOATBEPKAACT JAHHBIN BBIBO/.

Bena 6eceny I'anmHa Bybika,
«Bpemsa koaToouura. Bpems I'PII»

final stages of work and workover the withdrawal
of wells to the regime after fracturing.

CTT: How many fracture stages can be
predicted?

M.S.: Great: it makes no sense to talk about some
exact figures, the bill can go to dozens. Basically,
technological factors of completion of wells were
removed, limiting the number of cracks. But the
issues of development and operation of long
horizontal wells have not been removed. The
sensitivity of long wells to the risks of construction,
completion, stimulation of inflow, exploitation
increases with the increase in the number of
cracks. As a result, the main determining factor
in the construction of long horizontal wells with
MSHF becomes detailed risk analysis and economic
feasibility.

I'would not link the success of multi-stage
hydraulic fracturing projects in the future solely
with an increase in the number of stages. As we
understand, with increasing stages of fracturing, the
specific efficiency of each next stage is reduced due to
interference, non-ideal crack propagation, etc. This is
the principle of "falling yield". In different geological,
technological and economic conditions, there is an
optimal number of stages of fracturing with optimal
parameters of the created cracks. Perhaps these are
not absolute values, but an interval of values.

Therefore, for different development objects (and
sometimes for individual sections of large deposits)
under different conditions, the length of horizontal
wellbores, parameters and number of cracks varies,
not only territorially, but also in time, depending on
changing conditions.

CTT: And how will the engineering support
of the hydraulic fracturing develop?

M.S.: In such a complicated technological process
as hydraulic fracturing, geology, development issues,
geomechanics, and technological aspects of the
execution itself converge at one point of contact.
The increasing complexity of geological conditions,
the acceleration and sophistication of technological
processes, the complexity of equipment and schemes
of interaction between specialists in different fields
of oil and gas business require approaches when
decisions and adjustments could be made in a timely
manner.

I think we will move towards integration of
engineering support into the oilfield development.
At the same time understanding of the field
development will be transformed. Difficult to
extract reserves and deposits in the late stages
of development stimulate the development of
multifunctional groups. And our experience in
Samotlor and other mature fields, Tyumen and
Bazhenov Formations, fractured reservoirs confirms
this conclusion.

Interviewer — Halina Bulyka, Coiled Tubing Times
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