.
>
=
=
S
=

«benopycHedTb» roToBa peLlaTtb
camMble CJI0)XKHble 3aga4u

Belorusneft Is Ready To Solve
the Most Complicated Tasks

HA. Barxpyncroil poousca 6 1983 200y. B 2005 200y
OKOMHYUIL Be/loD)CCKLULL 20CY0apDCIMBEHHBLL YHUBEDCUMEN
mparcnopma no CReUUAIbHOCIUL <«A8IMOMAMIUKI,
MENCMEXAHUKA U CEA3b Ha HC/O MPAHCIIODINE».

B 2009 200y ororuuin I OMensCeKull 20CY0apCmeerolii
mexnuveckuil ynusepcumem umeru I10. Cyxo20 1o
CReUUANLHOCIIUL <DA3PAOOMIKA UL IKCIIYYAMALUA
HehMAHDLX U 2A308bIX MECMOPONcOeHuli». B 2011 200y
OKOHYUJL Be0PYCCKULL MOP206bILL IKOHOMUMECCKULL
YHUBEPCUIMEm nompeoumensCKotl KoonepavuL

10 CNeUUANLHOCTIU <QKOHOMUKA U YNPABNCHUE 1
npeonPUAIMULL.

Tpyoosyro desmensHocms Hauan 8 2005 200y
8 Ynpaenenii 1o noBuiLeHUIO HephmeomoaUu
naacmos u pemonm) ckeaxcur (YIIHIIuPC) PYI1
dIpoussoocmeenroe obseourerue <beaopycrepmao»
NOMOUFHUKOM OYDUNBULUKA 1TOO3EMHO0 U
Kanumanoio20 Pemonna CKEANCUH.

C 2008 no 2011 200 pabomaJ urIceHepom 2pynno.
MEXHON02UU PeMOHINA CKEANCUH, TPOPUIAKIMUKIL UL
auxeuoavuu asaputinocmu (YIIHITuPC), urcerepom-
MEXHONI020M MexHo102u1ecko2o omoeaa (YIIHITuPC).

C 2011 200a pabomaem 6 omoene CmpoumersCcred
U pemorma CK8ANCUNH YNPae e CKEANCUHMBLX MeXHON02ULL U cepeuca Llernmpansriozo annapama PYIT1
dIpousgoocmeennoe obseourerue <benopycredmuos. Ha Oannolil MOMEHIN 3aHUMAeN 00NANCHOCHTL 6e0)ULe20
uncernepa.

D. Zakruzbniy was born in 1983. He graduated from the Belarusian State University of Transport in 2005. His specialty
was ‘automation, telemechanics and communications on the railway transport”. D. Zakruzhniy completed the full course of
the PO. Sukhoi Gomel State Technical University in 2009, majoring in “development and exploitation of oil and gas fields”. In
2011 he graduated from the Belarusian Trade and Economics University of Consumer Cooperatives, majoring in “economics

and business management’.

He started bis career in 2005 as an Assistant Driller in the Enhanced Oil Recovery and Well Workover

(EOR &WW) Department at RUP PO Belorusneft.

Between 2008 and 2011 be worked as an Engineer in the Well Repair, Accident Prevention and Elimination Technologies
Team (EOR && WW Department) and as a Process Engineer in the Process Division of the same department.

Starting from 2011, D. Zakruzhbniy has worked in the Well Construction and Repair Division of Downbole Technologies and
Service Department of RUP PO Belorsuneft. He is currently holding a position of Lead Engineer.

Ha gonpocwst scypuana «Bpemsa koamioounza»
omeeuaem /I.A. 3aKxpyncusiii, 6eoyujuil unicenep
omoena CmpoumensCmea u PeMmoHma CKeaANCun
Ynpaenenua CkeancunHbLX MexXHOoN02ull
u cepeuca uenmpanvbHozo annapama
PYII dIpou3eoocmeennoe oo6seounenue
«Benopycnuedpmp».

Ha 16-1i MescOynapoonoil HayuHO-nPaKmuiecKoll
Kongepenyuu <Kormioo6unzoesie mexHoao2uu,
I'PIT, enympuckeadcunnsie pabomuor»

A.A. 3aKpyrncuslii 6bicmynusl c 00KAaooMm

«Onvim npoeeoerun MI'PII na mecmopodicoenunx
PYTI IIpou3eoocmeennoe ooseounenue
«benopycruedpms» u 6L OMMEUEH KAK OOUH

U3 YUMUX OOKAAOUUKOE KOHpepenyuu.
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D. Zakruzbniy, Lead Engineer, Well Construction
and Repair Division of Downbole Technologies
and Service Department of RUP PO Belorsuneft, is
answering the questions of Coiled Tubing Times.

D. Zakruzbniy made areport entitled as “Multi-
stage Hydraulic Fracturing Experience at the
Oilfields of RUP PO Belorusneft” and was noted as
one of the best speakers at the 16th International
Scientific and Practical Coiled Tubing Technologies,
Hydraulic Fracturing and Well Intervention
Conference.

Coiled Tubing Times: Denis Anatolyevich, what
hydraulic fracturing technologies are currently
used by RUP PO Belorusneft?



«BpeMs KOJITIOOHHTa»: [IEeHHUC AHATO/JIBE€BHY,
Kaxkue TexXHOoJIOruHu I'PII mpuMeHAIOTCA
PYII JIpON3BOACTBEHHOE OO'BETHHEHHE
«beropycHedTh> B HACTOAIEE BPEMA?

Jdenuc 3akpyxkHbIH: PYII JIponu3BoaCcTBEHHOE
o6beguHEHHE «BETOPYCHEPTL> HAYAJIO IPUMEHATD
TexHonoruu I'PIT ¢ 2007 roga. Ha ;aHHBI MOMEHT
BBIIIOJIHEHO 601ee 350 onepanuii I'PIT u KI'PIT
B Pecniybnuke benapyce u 6osee 150 onepanuii
pasnuaHbIX BUAOB I'PIT 32 pyoesxoMm. MBI 06nmazjaem
COBPEMEHHBIM OOOPYAOBAHUEM 151 IPOBEJECHUS
I'PT1 1 ©UM€EM B IITATE OOYIEHHBIN, ONBITHBIN U
KOMIIETEHTHBIN IIEPCOHAJL, CTAXK PYKOBOAUTEJIEN U
nuzariHepos I'PIT cocTapisieT 601ee CEMU JIET.

IIpruMeHsemMble TEXHOJIOTUU:

- T'PITu KI'PII B TEppUT€HHBIX U KAPOOHATHBIX
KOJIJIEKTOPAX;

- KI'PII c mpeaBapuTeNIbHON N30/ UEN
BOZAOIIPUTOKY;

- KTI'PIT Ha OCHOBE HE(PTEKUCIOTHBIX 3MYJIbCUL;

- KI'PIT Ha OCHOBE 3aI'yIIEHHbIX KUCJIOT
(C IprMEHEHNEM CAMOOTKJIOHAIOMUXCS
KHCJIOTHBIX COCTABOB);

- T'PIT Ha TMHEHHOM U OKOJIOTMHEMHOM T'EJIC;

- T'PII c npeaBapyUTEIbHOM 3aKAYKOH IPOIIAHTHO-
MECYAHOI'O MUKCA IS CO34AHUS UICKYCCTBEHHBIX
epeMbIYEK (TeXHOI0rus J-Frac);

- IIponnanTtHbni KI'PI];

- Mmuoroo6bsemubie KI'PIT;

- JByxaTannbivi ['PIT (14 a3umyTaabHON
NEPEOPHUEHTAUU TPEMUHDI);

- Mmnaorocrtaaurinsie I'PIT.

BK: Korga xoMImaHu s HA4aJ1a IPHUMEHATH
TexHoaoruu MI'PII? Yem GbljIa BBI3BAHA
HEOOXOTHUMOCTH HX IIPHMEHEHH?

J.3.: <benopycHe@Th» HAYaJI1a IPUMEHSTD
TexHonoruu MI'PIT B 2014 ropy.

OIHOM U3 OCHOBHBIX HAITUX 3271249 HA JAHHBIN
MOMEHT SABJIIETCS BOBJIEYEHUE B PA3PAOOTKY
TPYAHOU3BJIEKAEMBIX 3a11ACOB HEMDTU, IPUYPOYEHHBIX
K HU3KOIIPOHMIIAEMBIM KAPOOHATHBIM KOJIJIEKTOPAM,
4 TAKK€ KAPOOHATHBIM U TEPPUTCHHBIM
IOJIYKOJUIEKTOPAM», HA KOTOPBIX /10 HACTOSIIEI'O
BPEMEHMU HE MPEJCTABIIAIOCH BO3MOKHBIM BECTH
Pa3paboTKy BBULY OTCYTCTBHUS 3(PPEKTUBHBIX
METO/IOB BO3/ICHUCTBUS [JIs1 IIOJIy YCHU A SKOHOMHUYCCKU
peHTa6eNbHBIX JEOUTOB HEPTU. DTUM IPPEKTHBHLIM
METO/IOM U SIBUJIACh TeXHOJorus MI'PIT.

Taxsxe HEOOXOJUMO OTMETUTD, UTO, IOMHUMO
PELIEHU S IOCTABIEHHBIX I'€OJIOI'MYECKUX 33144 ITIPU
NPpUMEHEHUH TeXHOMoruu MI'PII, MbI tapasiieabHO
pelaIn ¥ TEXHUKO-TEXHOJIOI'MYECKUE 331491, MBI
IOJIYYHJIA OE€CLIEHHBIM OIIBIT IIPU IIPOBEACHUU PAOOT,
HU3y4nJjIv UxX TOHKOCTH HA BCEX CTAAUAX HpOBO,Z[KI/I
CKBAXKUH — HAYMHAS C OYPEHUSI TOPUSOHTAIBHOI'O
CTBOJIA M 33KAHYMBAS ITIOATI'OTOBKON U IIPOBEICHUEM
MTPII. JaHHBIHA OIBIT HO3BOJIMJI HAM OTKDBITh
HOBOE KOHKYPEHTOCIIOCOOHOE HAIIPABJICHUE
JEATEIbBHOCTH B OOJIACTH IIPEJOCTABICHUS YCIIYT
110 npoBeeHuIo I'PIT 1 MO3ULIMOHUPOBATD CEOs
Ha PbIHKE [TPENOCTABIECHH YCIYT B IAHHOM cepe P

Denis Zakruzhniy: RUP PO Belorusneft has been
implementing hydraulic fracturing technologies
since 2007. To date, we have completed more that 350
hydraulic and acid fracturing operation in the Republic
of Belarus and more that 150 fracs abroad. We own
state-of-the-art hydraulic fracturing equipment and
have experienced and competent staff. Track record
of our hydraulic fracturing managers and designers
exceeds seven (7) years.

Applied technologies include:

- Hydraulic and acid fracturing in terrigenous and
carbonate reservoirs;

- Acid fracturing with preliminary water shutoff;

- Acid fracturing with the application of acid-oil
emulsions;

- Acid fracturing with the application of gelled acids
(and self-diverting acid compositions);

- Hydraulic fracturing with the use of linear of
almost linear gel;

- Hydraulic fracturing with the preliminary injection
of proppant-sand mix intended for artificial locks
creation (J-Frac technology);

- Proppant acid fracturing;

- Large-volume acid fracturing;

- Two-stage hydraulic fracturing (for azimuth fracture
reorientation),

- Multi-stage hydraulic fracturing.

CTT: When did the Company start to apply
multi-stage hydraulic fracturing technologies?
Why have you started its application?

D.Z.: Belorusneft started to apply hydraulic fracturing
technologies in 2014.

One of the main our tasks today is the involvement
of hard-to-recover oil reserves into development. Such
reserves are situated in low-permeability carbonate
reservoirs, as well as in carbonate and terrigenous “half-
reservoirs”. The development of such reservoirs has
been impossible up to the present moment due to the
lack of effective technologies allowing for economically
feasible oil production. It is multi-stage hydraulic
fracturing that carved out this niche.

Also it should be noted that besides finding a solution
to the geological challenges, we simultaneously were
solving technical and technological tasks. We have
acquired invaluable experience during fracturing
operations and have studied all the operations’ details,
ranging from horizontal section drilling to the process
of multi-stage fracturing design and execution. The
above experience allowed us to open new competitive
direction in the field of hydraulic fracturing services
and to position our company on the service market
as a company that is always ready to solve the most
complicated tasks set by the customer.

CTT: How many multi-stage fracturing
operation has your company performed so far?

D.Z.: In 20142015 we successfully performed multi-
stage fracturing operations at five oilfields, including
well #58 of Severo-Domanovichskoe oilfield (TAML
level IV multi-lateral well, multi-stage fracturing in two
laterals was performed), wells #310, #204 and #292 3
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KaK KOMITAHUIO, 'OTOBYIO PCIIATH CAMBIC CJIOKHBIC
3a0a4H, IIOCTABJICHHBIC 3aKA34YHKOM.

BK: Cxoabko onepanuu MI'PII yaxe
IIPOBEIECHO?

A.3.: B 2014-2015 rogax yCHenHO BbIIIOJIHEHDI
MI'PIT Ha 11TH O6'BEKTAX: 58 CeBEpPO-
JoMaHOBUYCKOro MecTopoxaenusa (M3C 1V ypoBH:A
cnoxkHocTu 1o TAML, BbinosineHO MI'PIT B 2-x
CTBOMAX); Ne 310 Peunikoro MeCTopOXXICHHUS;

Ne 204 Pequ1ixoro MectopoxacHus; Ne 61 CeBepo-
JOMaHOBHUUYCKOT'O MECTOPOXIAEHM; Ne 292
Peunnkoro MecTopoXxIeHHU .

BK: Kaxoe 060pyfoBaHHE IJIA IPOHU3BOACTBA
MTIPII CTOMT HAa BOOPY>KE€HHUH KOMIIAaHHH?

J.3.: [lna nposegenusa MI'PIT Mbl IpUMEHSIN
KOMITOHOBKH HECKOJIBKUX BEAYIIUX 3AIT4THBIX
TIPOU3BOJUTENIEN (TIOAIIUCAH JOI'OBOP O
KOH(DUAECHIIUATBHOCTH). MI3y4yann uX OCOOGEHHOCTH
Y HEJJOCTATKH, KOTOPBIE B OYAYIIIEM IO3BOJIAT
H4M Ka4eCTBEHHO OIXOIUTh K BIOOPY O0Jiee
TEXHOJOI'MYHON OCHACTKHU /U1 IpoBeaennsa MI'PIT.

I1py OKa3aHUU yCIIYT B OOJIACTH PA3ITUYHBIX
TexHOJorui I'PIT Mbl IpeAIaraeM 3aKa34muKy
CJIEYIOUIUE HAIIIN PECYPCHL IBA COBPEMEHHBIX (DJIOTA
I'PIT; ;BE NOIEBBIE TAOOPATOPHHU C PACITUPEHHBIM
(PYHKIIMOHAJIBHBIM OO€CTIIEYEHNEM; HACOCHI BBICOKOT'O
Jasyenus 1o 105 MIla; ny6ampyionue CUCTEMBL
XUMHYECKUX PEATEHTOB; IyOINPYIONUE CUCTEMBI
PacXoaOMEPOB (TYPOUHHBINA U 3JIEKTPOMATHUTHBIN);
MapK FTOPU3OHTAIBHBIX U BEDTUKAJIBHBIX EMKOCTEN-
TEPMOCOB, OYHKEPOB [IJI IPOIMIIAHTA; CHCTEMY
OHJIAMH JUCTAHIIMOHHOI'O MOHUTOPHHI'A; JIEHTOYHBIE
MPOMIIAHTOBO3BL; THAPATAIIMOHHYIO YCTAHOBKY;
YCTAHOBKY JJO3UPOBAHUA XUMPEATEHTOB; YCTAHOBKY
HAI'PEBA JKUJIKOCTU 5 MBT; COGCTBEHHBIE PELIEITYPbI
T'eJIEBBIX KOMIIO3UITUM JJIA ITUPOYANIIETO JUATTA30HA
IUIACTOBBIX TEMIIEPATYP; IPOIrPAMMHOE OOECTIEUEHNE
FracproPT; HKT rpynmsl npoyHocTH P-110; makepHO-
SIKOpHOE 060pyIoBaHuE /118 IposeaeHus ['PIT ¢
nepenajgoMm aasiaesusa 100 MIa.

BK: B kakHuX perauoHax, kpome berapycH,
KOMIIAHH A OKA3bIBAET H/NJIH INIAHHUPYET
OKa3bIBaTh yCayru no MI'PII?

J.3.: OCOOGEHHOCTBIO HAMIEH KOMITAHUU SIBJISIETCS
TO, YTO MBI TOTOBBI IPEJJIOKUTD 3AKA3UHUKY ITOJTHBII
CEPBUC YCIIYT CTPOUTENBCTBA CKBAKUHBI JIIOO0I'O
YPOBHS CJIOKHOCTH, HAYUHAA OT IIPOEKTUPOBAHUSA
OO'BEKTA M 3AKAHYMBAA €TO OCBOEHHUEM, B TOM YHCJIE U
c nposegenuem MI'PTI.

3a mocaeHue HECKOJIBKO JIET MbI OKA3bIBAJIN
YCIIyI'd B OOJIACTH IIPOBEJCHUS PA3TIUYHBIX
TexHonoruti I'PIT B PO 1 YKpauHe 111 CIEAYIOMNX
komiaHu: OO0 «Jlykoimn-KMH» (KanuHuHrpan),
OO0 «PH-CrasponosnbHedTeras» (CTaBpoIiob),
OO0 «PH-KpacHogapHedreras» (Kpacuopap), OOO
Jlykonn-Komm» (Peciybiimka Komm), OAO «PUTOK»
(Camapa u Boarorpan), OAO I'posHedreras»
(Tposnsiit), OO0 «KYB-T'a3» (YKpauHa).

IIpu3HaHye POCCUNCKUM OT/ICJICHUEM
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of Rechitskoe oilfield, as well as well #61 of Severo-
Domanovichskoe oilfield.

CTT: What multi-stage hydraulic fracturing
equipment is owned by your company?

D.Z.: To perform multi-stage fracturing, we have used
the equipment of several major foreign manufacturers
(we don't have a right to disclose their names). We have
studied features and drawbacks of the above-mentioned
fracturing equipment. This knowledge will give us the
ability to choose the multi-stage fracturing equipment
wisely.

Our customers who order hydraulic fracturing
services can reckon on the following assets: two state-
of-the-art hydraulic fracturing fleets; two field labs
with the extended operations support; high-pressure
pumps (up to 15,300 psi); redundant chemical agents
systems; redundant flow-measuring systems (turbine
and electromagnetic); the fleet of horizontal and vertical
vacuum tanks and sand bins; the system for online
remote monitoring; frac sand trucks; hydration unit;
chemical dosing system; fluid heating system
(5 MW); patented gelled compositions for the widest
range of formation temperatures; FracproPT software;
P-110 grade tubing strings; packer and anchor
equipment suitable for hydraulic fracturing operations
with pressure differentials up to 14,500 psi.

CTT: In what regions (except from Belarus)
does your company render and/or plan to render
multi-stage fracturing services?

D.Z.: One of the features of our company is that we
are ready to offer full spectrum of well construction
services to the customer, ranging from well design to
well completion stages, including multi-stage fracturing
aswell.

In the recent years we have rendered hydraulic
fracturing services in Russia and Ukraine for the
following companies: Lukoil-KMN, LLC (Kaliningrad),
RN-Stavropolneftegaz, LLC (Stavropol), RN-
Krasnodarneftegas (Krasnodar), Lukoil-Komi, LLC
(The Republic of Komi), RITEK, OJSC (Samara and
Volgograd), Grozneftegas, OJSC (Grozny), and KUB-Gas,
LLC (Ukraine).

The Intervention Technology Award in the category
“Best company in the sphere of hydraulic fracturing
operations in Russia and CIS countries” presented to
RUP PO Belorusneft by the Russian Chapter of the
Intervention and Coiled Tubing Association (ICOTA)
in 2015 is the evidence of complete satisfaction of our
customers with the quality of our operations.

We are currently taking part in a number of hydraulic
fracturing services tenders and are setting work scope
targets for 2016.

CTT: Could you please provide some details
about the unique operation in well #58 of Severo-
Domanovichskoe oilfield.

D.Z.: The main feature of this well was that we
introduced the technology of multi-lateral drilling
there. The constructed well was TAML Level IV (two
cased horizontal wellbores with multi-stage fracturing



AcCColMAIU CIIEIHUAIUCTOB I10 KOJITIOOMHI'OBBIM
TEXHOJIOTHAM U BHYTPUCKBAXKUHHBIM PA00OTAM
(ICoTA) B 2015 rogy PVII JIpOU3BOACTBEHHOE
obbenuHeHNE «beTopyCHEPTh> Ty4IIe KOMITAHUEH
B o6actu nposeaeHud I'PIT B Poccun u CHT
CBUJETENLCTBYET O IIOJIHOM YIOBJIETBOPEHHOCTH
334K434YMKOB Ka4ECTBOM HAIINX PAaOOT.

Ha JaHHBI MOMEHT MBI Y94CTBYEM B PA3JIMYHBIX
TEH/IEPAX MO IPEJOCTABIECHUIO YCIYT OOIACTH
nposegeHus ['PI1 u mmaHupyeMm o6beM paboT Ha
NPENCTOAMUN HEPUOT,.

BK: Pacckaskure, IIOXKATYFHCTA, 00
YHHKAJIBHBIX pA00TaX HA CKBa:KHHE No 58
CeBepo-JOMaHOBHUYCKOI'O MECTOPOKICHUA.

J1.3.: OCO6EHHOCTD ATON CKBAKHUHBI B TOM, YTO
H4 JTAHHOM OO'bEKTE ObLJIA YCIICIITHO BHEJPEHA
TEXHOJIOTHSI CTPOUTENBCTBA PA3BETBICHHON
CKBaKMHBI IV ypOBHS C1okHOCTUA ITO TAML
(B2 O6CAKEHHBIX TOPU3OHTAJIBHBIX CTBOJIA C
YCTAHOBJIEHHBIMU KOMIIOHOBKaMH MI'PIT B KaXK10M).
JaHHBIF OO'BEKT BBEJCH B 9KCILTYATAIIHIO U
IKCIUIYATUPYETCS C ABYX CTBOJIOB OJTHOBPEMEHHO C
JIO6bIYEN 0€3BOTHON HE(PTH, O6BEM KOTOPOH B TPHU
PAa3a IPEBBIIIAET JOOBIYY HA COCETHUX CKBAKMHAX,
HOCTPOEHHBIX 10 CTAHJAPTHOMN TEXHOJIOTHH.

BK: O3HaKOMbTE HAIIITHX YUTATEJIECH CO
CXE€MAMH 3aKAHYHBAHUA PASA CKBAKHH
Peuunikoro x1 Cesepo-JoOMaHOBHUYCKOI'O
MECTOPOKIACHUH.

J.3.: CxeMa IPOBOJKH U 3AKAHYNBAHUA
TOPU3OHTAJIBHBIX CKBA’KHH C IIOCJIEAYIOIIUM
nposegenreMm MI'PIT aBisgeTca CrangapTHON 1
JAHHOU TEXHOJIOTUH. MBI IPUMEHAHN 4—5-TIOPTOBLIE
KOMNOHOBKU MI'PIT imamerpom 114,3 MM,
AKTHUBUPYEMBIE ITAPAMH.

Bormostxsany I'PIT HA KaXX/10M 13 TIOPTOB KAaK
06€3 OCTAHOBOK, HA JIETY, TAK U C OCTAHOBKAMHM
nocse MUHU-T'PIT B CBA3YM ¢ HEM3YYEHHOCTHIO
Ir€O0JIOTUYECKUX XAPAKTEPHUCTUK HEKOTOPBIX
IJIACTOB. 32TEM IIPOBOAMIIN (PPE3EPOBAHNE
nopTos u cegen mydpt MI'PIT, B TOM uncie ¢
IIPUMEHEHUEM KOJITIOOMHIOBOM YCTAHOBKU MK-
30T ¢ UCIIOIB30BAHUEM CUCTEMBI HAIIPABJICHHOI'O
6ypenust (CHE89-76M), 3a1yCKaIH CKBA>KHBI B
IKCILTYATALHIO.

[1o TOPU3OHTAIBHOM CKBAXKHHE Ne 61 CeBepo-
JOMaHOBUUYCKOI'O MECTOPOXKIEHUS AOObIYA
cocTaBgeT nopaaka 20 1/CyT 6€3BOJHON HE(MPTH, UTO
B [1B4 pa3a 60JIbIIIE, YEM HA COCEJHUX CKBAXKUHAX,
IIOCTPOEHHBIX 110 CTAHJAAPTHOM TEXHOJIOTUU. ITo
ckBaxmHaM Ne 310, Ne 204 1 Ne 292 Peyu1ikoro
MCCTOPOX/ICHUA ITIOJTYYCH HpOMbIHlHCHHbIﬁ MIPUTOK
HedTH IOPAAKA 8 T/CYT U3 HETPAJULIMOHHBIX
KOJIJIEKTOPOB (paHee AaHHbIE OTIOXKEHUA B Pb He
Pa3pabaThIBAIUCD).

BK: B ueM CcyTh Bamiero onsitTa IpuMEeHEHH A
TE€XHOJIOTIuH (hpe3epoOBaAHHUA MIAPOB H CEIEI
mydT MI'PII?

J1.3.: IIpu (ppe3epoBaHmy mapos u ceaea mydpr P

Crpagnns NeS8 C JoManoRmckors MecTopEs e nins

Teumsiares erpesveineTia MIC IV ypesus cloaneits Be TAML ¢ BetieiysmEu
Epspaimaeal MITFI § kicasn cTeane.

Pucynox 1 — Cxeaxcuna Ne 58 Cesepo-
AoMano8utcK020 Mecmopoicoenusn
Figure 1 — Well #58 of Severo-
Domanovichskoe oilfield

assemblies installed in each of them). The well has been
brought into production. Both wellbores are currently
producing pure oil, the volume of which is three times
higher than the oil production volumes in the offset
wells constructed with the application of conventional
technologies.

CTT: Could you please familiarize our
readers with the completion designs of wells
at Rechitskoe and Severo-Domanovichskoe
oilfields.

D.Z.: Placement and completion designs of
horizontal wells with subsequent multi-stage fracturing
are standard. We used 4.5-in. multi-stage fracturing
assemblies with a total of 4—5 ball-activated ports/
sleeves.
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Pucynox 2 — Cxema cucmemot MI'PII 6
ckeaxcune Ne 58r Ceeepo-Jomano8uucKozo
Mmecmoporcoenusn

Figure 2 — Design of multi-stage fracturing
assembly placed in the well #58 of Severo-
Domanovichskoe oilfield

We performed fracturing on each port/sleeve both
on-the-fly (with no stops) and with local stops that
were associated with poor knowledge of formations’
geological parameters. After that we performed milling
of ports and saddles of multi-stage frac sleeves. Milling
operations were executed, in particular, using MK- 2
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MTPIT MBI HPUMEHUIIN TPU PA3ZJIUUHBIX CIIOCOHA:

1. ®peszepoBaHUE C IPY30HOABEMHOIO ATPEraTa
A60/80 KOMIIOHOBKOI C (hpE3€POM TOPIIOBBIM
BOTHYTBIM, B3/l 1 6ypHJIbHBIMU TPYOAMH;

2. ®pe3epoBaHUE POTOPHBIM CIIOCOOOM C
IPY30IOBEMHOTO arperara A60/80 KOMITIOHOBKO#
C (ppe3epOM TOPLIOBBIM BOTHYTBIM U Oy PUIBHBIMU
TpyOamy;

3. ®pesepoBaAHUE C IPUMEHEHUEM KOMILIIEKCA
BHYTPHCKBA)KMHHOT'O M HA3€MHOT'O
o6opynosanus CHB89-76M, HCIIOIB3yEeMOTO
B TEXHOJIOTMH KOJITIOOMHI'OBOI'O OypEHUSA
C IETIPECCUEN HA IPOAYKTHUBHBIN IIACT.
[pumensiembie Moy CHBE89-76M
(pPa3bEAMHUTEND U MOAY/Ib HAI'PY3KH) IIPU
(dppesepoBannu mydT MI'PIT nozsoaunu
BBIIOJTHUTD PA6OTHI C KOHTPOJIEM PEKUMHO-
TEXHOJIOTMYECKUX ITAPAMETPOB (PPEZEPOBAHUA
U 3200MHOT'O JJABJIEHUA B PEKUME PEATTBHOT'O
BPEMEHMU.

Ipemiaraio O3HAKOMHUTBCA CO CPABHUTEIBHON

TabIULEN BBI6OPA CIIOCOOA (PPE3EPOBAHNUS IIAPOB U

cenen mydTt MI'PIT (puc. 5).

BK: Kakue npo61eMbI BCTpeTHINCh Bam
HA nyTH npoBegeHusa MI'PII? Kakue myTH HX
peumrenua Bol 1 Bamu KOJ1JIeru HauIA?

[.3.: IIpu BHegpenny TexHonoruu MI'PIT Ha
HAIIUX MECTOPOXJEHUAX ObIJIN PEMIEHBI CJIEYIOINE
POOJIEMBL:

1. HerepmMeTU4YHOCTb CTUHIEPA IIPU IIPOBEACHUU
pabot Ha ckBaxkuHE Ne 58 CeBepo-
JIOMaHOBUYCKOI'O MECTOPOXKACHM A ObLIA
JIMKBUJIUPOBAHA ITyTEM U3MEHEHU A KOHCTPYKIIUH
CTUHTI€PA — YCTAHOBKOH 3aIIUTHOI'O KOXKYX4.

2. JedopManusa noAroHOYHbIX NaTPyoKos HKT
pu nposeieHnu MI'PIT Ha ckBaxHE Ne 58
CeBep0o-JOMaHOBHUUYCKOI'O MECTOPOXKICHU S ObLIA
NPEJOTBPAIIEHA 3AKa30M CTUHT€PA C aHKEPHBIM
YCTPOIMCTBOM Ha CJIEAYIOMMNE OO'BEKTDL

3. Tlonyuenue gasneHus «CTOIT» HA 3-M IOPTY B
cxkBaxxuHe Ne 204 Peun1ikoro MECTOPOXKICHUS,
CBSAA3aHHOI'O C COEAMHEHUEM TPEINHBI C HUXKHHUM
UHTEPBAJIOM, — ObIM U3YYE€HBI HAITPABIECHUA
TOJIEH HATIPSAYKEHM A B LIEJIEBOM MHTEPBAJIE IIEPE]]
HAYAJIOM IIPOEKTUPOBAHUA OOBEKTA.

4. N36bITOYHAS QUIBTPALUS X KUAKOCTH PA3PbhIBA
u nionydenue aasaeHus «CTOIl» Ha CKBaKHMHE

MpumeHsemble moaynm CHB89-76M (pa3beanHuTenb
1 MoAyNb Harpy3km) npu ppesepoBaHNn MydT

MTIPIN no3Bonunu BbINOAHUTL PabOThbl C KOHTPONEM
PEeXUMHO-TEXHOOrNMYeCcKUX NapameTpoB
pe3epoBaHma N 3aDOMHOro AaBNIEHNS B peXrme

peasibHOro BpemMeHun.

Used modules of SNB89-76M (disconnector and load

LRSI
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)
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Pucynox 3 - I'pagpux npoeedenua I'PII na
ckeadcune Ne 58 Ceeepo-lomanoeunucrkozo
MecmopoONCOCHUA HA 2-M U 3-M nopmax
Figure 3 — Hydraulic fracturing scheme at
well #58 of Severo-Domanovichskoe oilfield
(ports #2 and #3)

30T coiled tubing unit equipped with SNB89-76M
directional drilling system. Then the well was put into
production.
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Pucynox4 — Onoim npumenenusn
mexnoaozuu peseposanusn mapos

u ceoen.mygpm MI'PIT

Figure 4 — Application experience of
balls and multi-stage frac sleeves milling
technology

The pure oil production volume at well #61 of Severo-
Domanovichskoe oilfield is currently around 20 tons/
day. This is two times higher than oil production rates
at offset wells constructed using conventional
technology. Wells #310, #204 and #292 of
Rechitskoe oilfield now produce 8 tons of
unconventional oil per day (such deposits have
been developed for the first time in Belarus).

CTT: What is the key point of your
experience in balls and frac sleeves
milling technology application?

D.Z.: During the process of balls/sleeves

measuring module) allowed to perform multi-stage frac milling we used three different approaches:

sleeves milling operations with online monitoring of
bottomhole pressure and milling process parameters.
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1. Milling using A60/80 hoisting gear assembly
equipped with a front concave mill,
downhole drilling motor and drill pipes;
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Figure 5 — Estimation of balls and multi-
stage frac sleeves milling technology
selection

Ne 310 Peuu11koro MeECTOPOXK/IEHUS 110
IIPUYHHE BO3MOXHOU HEI'€PMETUYHON IIOCAAKUA
34KOJIOHHOT'O ITAKEPA MEXY 3 U 4 IOPTAMU
(IPUBEJIO K yTEUKAM XKUAKOCTH PA3PhIBA 10O
33aKOJIOHHOMY NPOCTPAHCTBY B PAHEE CO3JAHHYIO
BBICOKOIIPOHHUIIAEMYIO 30HY OKOJIO TPETBETO
OPTA) TUOO COCAUHEHUE CO3/JABACMOI
TPENUHBI TUPOPA3PHIBA YETBEPTOr'O NTOPTA C
V2KE CO3JAHHOU TPEIIUHOMN TPETHETO MOPTA, UTO
TIPUBEJIO K YTEYKAM JKUJIKOCTU Pa3pPbIBA IO pAHEE
CO3/IAaHHOM TPEUMHE T'H/IPOPA3PhIBA B YAJICHHYIO
30HY IIACTA. BbJIO IPEANIPUHATO U3YYCHIE
HAIIpaBJICHUA Toyen HATIIPAXCHUA B IICJICBOM
UHTEPBAJIC TIEPE]T HAYAJIOM IIPOEKTUPOBAHUS
OO'bEKTA.

5. COpOC MIapOB B PyYHOM PEXUME —
OpOPabATHIBACTCS BOIIPOC 3AKYIIKH YCTPOHCTBA
JUIs COPOCA MIAPOB.

BK: KakoBsI Banu rtasusl B 00J1aCTH
peanmu3anuu rexHoxoruu MI'PII B GiarKad et
nepCIeKTuBE?

J.3.: T1o pe3ynbraramMm CTPOUTENbCTBA
Pa3BETBJIEHHON CKBAKUHBI Ne 58 CeBepo-
JOMaHOBUYCKOI'O MECTOPOXKAEHUSA B HACTOALIEE
BpeMs OCYIIECTBIIAECTCS CTPOUTENBCTBO AHAJIOTOBOU
Pa3BETBJICHHON CKBAXKUHBI N2 59 CeBepo-
JOMaHOBUYCKOT'O MECTOPOXAEHUA IV ypOBHA IO
TAML c nposeaeHreM MI'PIT B KaXkKJOM 13 CTBOJIOB.

o koHr11a 2016 roj1a MbI COGUPAEMCST
MHOCTPOUTD IATh TOPU3OHTATIBHBIX CKBAKHUH C
nposegenreMm MIPIT. [TnanupyeTcsa BHEAPUTD HA
HAIINX MECTOPOXKIECHUAX KOMIIOHOBKU MI'PIT ¢
PaCTBOPAIOIINMHCA MIAPAMH, A TAKKE KOMIIOHOBKH
MI'PIT ¢ BOBMOXHOCTBIO MHOTOPA30BOT'O OTKPBITUA-
34KPBITHA ITIOPTOB B IIPOLIECCE IKCIIYATAIUN
CKBaKMH.

BK: B 2014 roay «benopycHedTn>
OBL/Ia HA3BAaHA JTyYIIEH KOMIIAHHE 11O
NPOABHUKEHUIO HHHOBauui B Poccuu u CHI mo
BE€PCHH pOCCHHICKOTO0 oTaeaeHusa ICOTA. byaer

JIM TIpeyBeTHYEeHHEM OTHecTH BeropycHedTh», P

2. Rotary milling using AG0/80 hoisting gear assembly
equipped with a front concave mill and drill pipes;
3. Milling using SNB89-76M complex of downhole
and surface equipment intended for underbalanced
coiled tubing drilling. Used modules of SNB89-
76M (disconnector and load measuring module)
allowed to perform multi-stage frac sleeves milling
operations with online monitoring of bottomhole
pressure and milling process parameters.
I'suggest the readers to familiarize themselves with the
comparison table of milling approaches selection (fig. 5).

CTT: What problems have you encountered
during multi-stage fracturing operations? What
solutions have you found?

D.Z.: When implementing multi-stage fracturing
technology at the oilfields of Belarus, the following
problems have been solved:

1. Stinger leakage at well #58 of Severo-
Domanovichskoe oilfield has been eliminated by
means of stinger design modification (protection
cover installation).

2. Deformation of tubing casing swages during
multi-stage fracturing at well #58 of Severo-
Domanovichskoe oilfield has been prevented by
means of purchasing a stinger with the anchoring
system to be used at subsequent wells.

3. Occurrence of "STOP" pressure conditions at port
#3 of well #204 of Rechitskoe oilfield stipulated by
the connection of fracture with the lower interval.
We have examined the stress fields’ directions in the
selected interval prior to the process of its fracturing.

4. Excessive filtration of fracturing fluid and occurrence
of “STOP” pressure at well #310 of Rechitskoe oilfield
due to the possible untight setting of casing packer
between ports #3 and #4 (it caused the leakage of
fracturing fluid via the annulus into the previously
created high-permeability zone near port #3) or
due to the connection of fracture under creation
near port #4 with the existing fracture near port #3.
The latter resulted in fracturing fluid leakage via the
previously created fracture into the remote formation
zone. We have examined the stress fields’ directions
in the selected interval prior to the process of its
fracturing,

5. Manual ball dropping. We study the possibility of
ball-dropping device purchase.

CTT: What are your future plans regarding the
application of multi-stage fracturing technology?

D.Z.: Based on the construction results of well #58
of Severo-Domanovichskoe oilfield, we are currently
performing the construction of well #59 of Severo-
Domanovichskoe oilfield. The well will have TAML
Level IV structure, and we plan to perform multi-stage
fracturing in each of its laterals.

We intend to construct five horizontal wells with
multi-stage fracturing completion by the end of 2016.
We also plan to introduce multi-stage fracturing
assemblies with dissolvable balls, as well as assemblies
with the possibility of repeated opening-closing of
ports/sleeves during wells operation. 2
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OKa3BIBAIOIIYIO YCIIYTH B PA3THYHBIX
PETHOHAX, K YHCJIY MEKAYHAPOTHBIX
CEePBUCHBIX KOMIAHUI? O0’h€KTUBHO JH BbI
OIIECHHUBAETE CBOH BO3MOXKHOCTH Ha (poHE
3anagHbBIX KOMIIAHHUM?

1.3.: B 2015 rogy B 06beIMHEHNU «BENTOPYCHEDTD>
B OUEPE/THOU Pa3 HOOBIBAIU C BU3UTOM
OPEJCTABUTEIN BEAYIINUX HEPTAHBIX KOMIIAHUI
crpand CHI € LIe/1bI0 HOCMOTPETD, KAK [IPOU3BOAUTCA
(POPMHPOBAHUE CETU INTyOOKOIPOHUKAIOMIX
KaHAJIOB (prIbTpaniui. KOMIIEKC TaHHBIX pA60OT
OB OCYIIECTBJIEH HA OYEPENHON CKBAKUHE
cywiamu YITHITu PC noz maTpoHakeM UHCTUTYTA
«benHUTTMHeMTh>. [laHHASA TEXHOIOT U YKE
BHEJPEHA HA HAIUX MECTOPOXKAECHUAX HA 11
06beKTax. [TIOTEHIIMAIBHBIE 3AKA3YHUKUA OCTAJIUCH
JIOBOJIBHBI IEMOHCTPAIIUEN ITPOLIECCOB NOATOTOBKHA
U NIPOBEJIEHUSA PAOOT IO (POPMHUPOBAHUIO CETH
INIYOOKOIIPOHHUKAIOMUX KAHAJIOB (DUJIBTPALIUH,

4 TAK)KE BBICKA32JIM HAMEPEHUSA TTOAITNUCAHUSA
JIOTOBOPOB HA OKa3aHHUE «BeTopyCHEPTHIO»
CEPBUCHBIX YCJIYT MO JAHHOU TEXHOJIOTUH B
omkanmeM Gy yIem.

Taxoke CIIEINaIUCTHI YIIPABJIEHUA 110 MOBBIIIEHUIO
HEPTEOTAAYH IUTACTOB U PEMOHTY CKBaXXUH (YITHIT
u PC) mpoBem TeCTUPOBAHUE PA6OTOCITIOCOOHOCTH
HOBOT'O CIIENUAIN3UPOBAHHOIO OOOPYAOBAHUA
POCCUHICKOT'O IIPOU3BOACTBA — KAOEIBHOI'O
UHXKEKTOPA. OHO OBLIO IPHOOPETEHO JIJIA
JAJIbHEUIIETO PACHIUPEHNUSA IEPEYHA
OKA43bIBAEMBIX CEPBUCHBIX YCJIVT,

B IIEPBYIO OYEPEAD B 3aPYOEKHBIX
npoekTax. McrblrareibHble

PabOoTEI TPOBOAMIMCH COBMECTHO

C IPEACTABUTEIAMU KOMITAHUHU-
U3roToBUTeNs. JOCTUTHY T
TOJIOKUTENBHBIN pe3ynbTaT. Ha JaHHbBIN
MOMEHT PEAIN30BAH KOHTPAKT HA
BBITIOJTHEHUE CEPBUCHBIX PA6OT 1A
koM1iiaHuu OO0 «®pak/xeT-Boira»
(Openodypr, Poccurickas epepariyis) 1o 3a11aCOBKE
reogusndeckoro kadesns B THKT ¢ ucnosip3zoBaHnneM
Ka6€eJIbHOI'O NHXKEKTOPA.

BK: Kakasi TEXHHKa H 000pyJOBaHHE
HCIOJIB3YIOTCA Banieit KoMmaHuer npu padore
¢brora THKT?

[.3.: PVIT {10 «benopycHeTh» UCIIONb3YET
COBPEMEHHOE KOJIITIOOMHIOBOE OOOPYIOBAHHE,
U3TOTOBJIEHHOE OTEYECTBEHHBIM IIPOU3BOJAUTEIIEM —
HamuMm napraepoM I'pynnort @M. BeIxoas Ha PIHOK
HoBoro YpeHros, Mbl OTMETHJIM, YTO HA HAIIIEM
BOOPYKEHUH CTOUT O60PYJOBAHUE, UIEHTUYHOE
TOMY, YTO 1y HAIIIMX IIPAMBIX KOHKYPEHTOB C
U3BECTHBIM Ha3BaHHUEM «[A31IPOM». 32 IIPEIeIaMU
CTPAHBI y2KE 3HAIOT IIPEAJIATAEMBIN CIIEKTP
OCBOCHHBIX HAMH TEXHOJIOI'UH C IPUMEHEHHUEM
I'HKT, TEXHUKY, KOTOPYIO UCIIONIb3YEM, 1, PA3YMEECTCH,
K44Y€CTBO BBIITOTHEHHBIX PA0OT. TAKKE 3HAIOT U
LICHAT OIIBIT, KBAJIM(PHUKALIUIO, OTBETCTBEHHOCTD
6EIOPYCCKOro NEPCOHAIA.

(©)
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CTT: In 2014 Belorusneft was named the
"Best innovating company in Russia and
CIS countries" by the Russian Chapter of the
Intervention and Coiled Tubing Association.
Since your company performs service
operations in various regions, is it a stretch
to say that Belorusneft is the international
oilfield service company? Do you objectively
estimate your capabilities against the foreign
companies?

D.Z.:In 2015, Belorusneft was visited by the
representatives of major oil and gas companies of CIS
countries. The purpose of their visit was to examine
the technology of deep penetration filtration channels
creation. The complex of mentioned operations
was performed by the EOR and Well Workover
Department of Belorusneft under the patronage
of BelNIPIneft institute. The above-mentioned
technology has been already introduced at 11 wells
of our oilfields. The potential customers remained
pleased by the demonstration of preparation processes
and execution of deep penetration filtration channels
creation operations. They also expressed their
intentions to sign contracts with Belorusneft for the
rendering of services connected with the mentioned
technology in the nearest future.

The specialists of EOR and Well Workover
Department have also performed testing of a new
cable injector of Russian manufacturer. This tool has

PYI1 «[NO «benopycHedTb» NCNOMb3yeT COBPEMEHHOE
KONTIOOMHroBoe obopyaoBaHME, N3rOTOBIEHHOE
OTEYEeCTBEHHbLIM NPOU3BOAUTENEM — HALLMM NapTHEPOM
Mpynnon ®UA.

RUP PO Belorusneft uses state-of-the-art coiled tubing
equipment manufactured by the domestic company and
our partner, FID Group.

been purchased for further extension of our services
portfolio, primarily in foreign countries. Testing has
been performed together with the representatives of
company-manufacturer. We have obtained a positive
result. We have signed an oilfield services contract
with FracJetVolga, LLC (Orenburg, Russian Federation)
for logging cable injection into coiled tubing string
using the mentioned cable injector.

CTT: What equipment is used by your
company during coiled tubing fleet operation?

D.Z.: RUP PO Belorusneft uses state-of-the-art coiled
tubing equipment manufactured by the domestic
company and our partner, FID Group. When entering
the market of New Urengoy, we have noticed that our
fleet was equipped identically to the fleets of our main
competitors (Gazprom subsidiaries). Outside Belarus
customers already know the spectrum of coiled tubing
technologies mastered by our company, equipment
that we use and, of course, the quality of our services.
They know the experience background, qualification
and commitment of our specialists aswell. ©



