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O1eHKA TEKYIIEro 0o’beMa prIHKAa KOJITIOOHMHTA
u I'PII B pU3UIECKOM U JE€HEKHOM BBIPAKEHHH U
IIPOTHO3 THUHAMHKH PHIHKA KOJATIOOHHTA U I'PII HA
nepuoxn 2015-2020 rogoB

B.A. Kpaseu, RPI Research and Consulting

B goknaze faHa OLEHKAa CYMMApPHOTO O6'beMa
POCCHUHICKOTO HE(PTECEPBUCHOT'O PBIHKA B IIEPUO]
2005-2014 rogos. [Ioka3aHo, 4YTO B HACTOSAIICE
BPEMSI OCHOBHBIMU JIDAUBEPAMH €TO POCTA CTAJIHN
CJIEAYIOMINE CEIMEHTBL: SKCILTYATAITUOHHOE OyPEHUE,

B OCOOEHHOCTH BCE 6OEE MUPOKO BHEPAEMOE
TOPU3OHTAJIBHOE OYPEHME, TUPOPA3PhIB I1acTOB (I'PIT),
4 TAKJKE KAIIMTAJIbHBIN PEMOHT CKBAKWH. B ToK1ae
TAKKE MMPUBOJISITCS OLIEHKHU OO'bEMOB PIHKOB I'PIT 1
KOJNTIOOHMHTA KAK B OTHOCUTEIBHOM BBIPAKEHUH, KAK
JIOJIL OT CYMMApHOTI'O O6'bEMA HE(PTECEPBHUCHOI'O PBIHKA,
TAK U B A0COIIOTHOM JIEHEXKHOM BBIPAKEHUH.

Ja peiaka I'PI1 ipuBeieHbl PETPOCIEKTUBHBIE
U NIEPCIIEKTUBHBIE TPOTHO3HBIE TAHHBIE O
Konu4ecTse onepaumii I'PIT Ha HOBBIX CKBAXKMHAX U
CKBKMHAX [IEPEXOAAIIETO (POH/IA IPU TOPUZOHTE
npOrHo3uposanud 70 2020 roga BKIoOYnTeENbHO. [Ipn
3TOM IIPOTHO3BI IIPEACTABJIEHHI C YYETOM BIUSHUSA
HAa POCCUUCKUIT HE(PTECEPBUCHBII PIHOK 3ATaJHBIX
CAHKIIMOHHBIX OTPAHUYEHHN.

[ ppiHKa MHOTOCTaauitHOro I'PIT jana onenka
KOJIMYECTBA OIIEPALIMH B PA3PE3€ KOMIIAHUHN-34KA34YHNKOB,
4 TAKJKE OLICHKA 3TOI'O IIOACEIMEHTA B ICHEKHOM
BBIPAXKEHUH IO COCTOSIHUIO Ha 2014 rog,.

J17151 pBIHKA KOITIOOMHI'A IPUBE/IEHBI €ETO
PETPOCIIEKTUBHAA OLIEHKA B (PU3NYECKOM U IEHEKHOM
BBIPAKEHUAX B Iteproy; 2005—-2014 rogos, ykazaHa
METO/IMKA COCTABJICHUS IPOrHO3a Ha 2015-2020 roppl,
MPEACTABJIEH CAM IPOTHO3 PBIHKA B (PU3UYECKOM
BBIPAKEHUU. 111 PBIHKA KOJITIOOMHTIA IPUBEICHA
TAKJKE €ro OLIEHKA MO COCTOSHUIO HA 2014 roa B
Pa3pe3€ 3aKA3UYMKOB, ITOJPSATYNKOB U PETHOHOB, I71€
I POU3BOAUINCH KOJITIOOMHIOBBIE OIIEPAIIHH.

IIprMEHEHHE KHCIOTOPACTBOPHUMBIX IEMEHTHBIX

MOCTOB, Pa3MbIBA€MBIX IIPH IOMOIIH Jet Blaster
Ha THKT

The Assessment of the Current Coiled
Tubing (CT) and Hydraulic Fracturing (HF)
Market Volume Expressed in Physical and
Monetary Terms. CT and HF Market Behavior
Forecast for 2015-2020

Vadim Kravels, RPI Research and Consulting

This paper presents the assessment of Russian
oilfield service market volume during period from
2005 to 2014. It is shown that nowadays main
market growth drivers are: drilling, especially
horizontal drilling that is more and more in
demand, hydraulic fracturing (HF) and workover
operations. The paper also presents the assessment
of the Current Coiled Tubing and Hydraulic
Fracturing Market Volume Expressed in relative
terms as a share of the oilfield market and in
Monetary Terms.

The paper presents retrospective and long-term
forecast data for the number of HF operations
in new wells and wells that were planned to
produce. Forecast is made till 2020 with account of
influence of western sanctions on Russian oilfield
market.

As for multistage HF market, paper presents the
assessment of number of well operations from
customer s perspective. Monetary assessment of
this segment in 2014 is also included.

Paper includes retrospective assessment of
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M.IO.ITomanos, [IAO «Openoyperegpmo»

b. Kysuues, M. Hosukos, . bonoaps, K. Gypoun,
dLnromobepince»

3HaunTeNnbHAasA 4acThb ['PIT, IpOBOAMMBIX HA IBYX
ILIACTOBBIX CKBAKUHAX MECTOPOx)AcHNI [TAO
«OpeHOyprue@Th», TOBOJUTCS C BDEMEHHOU U30JIALIUEN
HIKEJIEKAIETO KAPOOHATHOIO TIJIACTA. B CBA3M €
ONM3KUM PACIONIOKEHUEM PA30OIIAEMBIX HHTEPBAIOB
nep@opanmny, a TAKXKE CO 3HAYUTEIbHBIMH JABICHUAMU
3aKka4ykuy 11pu I'PIT B JaHHOM PETrUOHE CI0KUIACH
MPAKTHUKA PA30OIIEHNUSA HHTEPBAJIOB OTCBIIIKOM IECKOM
C IIOCJIEAYIOIEN YCTAHOBKOM LIEMEHTHOI'O MOCTA C
HCIIOJIb30BAHUEM IIEMEHTHBIX JKE€JIOHOK cuiamu 'MC.
JaHHBII NOAXO/ MIPUMEHSETCS KAK HA CKBAXKUHAX
JIEHUCTBYIONIETO (POH/1A, TAK U HA BHOBb BBOIUMBIX.
CTaHJapTHBINA IPOLIECC PEMOHTA TAKUX CKBAKHUH
BKJIIO4aeT B ce6s ['PT1, paboTy KPC (CTIO KOMITOHOBKH
HKT, BBIMBIB IIPOIIAHTA, Pa36yPKy HEMEHTHOI'O MOCTA,
CITO xomnonosku HKT), pa6oty 'HKT (BBIMBIB OTCBINIKH,
OI13, COBMECTHOE OCBOEHUE MIACTOB), pabota KPC (CITO
koMnoHOBKM HKT, ciryck YOI H). OueBuiHbIE MUHYCHI
JIAaHHOT'O MOJXO/A: YBEIMYEHNE BDEMEHU PEMOHTA 32
cueT paboT KPC, 1ONIOJIHUTENBHBIN [TUKJI [VTYIICHUS
CKBa’KMHBI, 3HAYUTENBHBIE MTOIVIOMEHU S ITPOMBIBOYHON
JKHUJIKOCTH.

Kommnanueit «1lnoMbeprxe» 6blI IPEJIOKEH
AJIBTEPHATUBHBIIN IOAXO/ C UCTIOIb30BAHUEM
KHUCJIOTOPACTBOPHUMOTO LIEMEHTHOI'O MOCTA U 60JIee
KOMIUIEKCHBIM nnpuMeHeHueM 'HKT, no3Bosomun
HUCKJIIOYUTD BBIIIENIEPEUYNCIEHHBIE MUHYCBL [TUKJI
PEMOHTA CKBA’KUH COKPATUJICA HE MEHEE YEM HA YETBEPO
cyTtok. [Ipegioxennoe pemenue: I'PIT, pabora THKT
6€e3 cMeHbl KOMINOHOBKM HKT (BBIMBIB IIPONITAHTA,
Pa3MBbIB KMCJIOTOPACTBOPHUMOI'O LIEMEHTHOI'O MOCTA
430THUPOBAHHOM KHUCIOTOM C UCTIOJIb30BAHNEM
T'UJPOMOHHUTOPHOM HACAJKU Jet Blaster, BBIMBIB OTCBIITKH,
OI13, COBMECTHOE OCBOEHHUE MJIACTOB), paboTa KPC
(CITO xomnionosku HKT, criyck YOI H). DpdexTuBHOE
pa3pyleHUe HEMEHTHOI'O MOCTA JIOCTUTAETCSA
OJTHOBPEMEHHBIM BO3JEUCTBUEM I'MJIPOMOHUTOPHONU
Hacaaku Jet Blaster 1 conmsiHOM KUCIOTHL PaboTel THKT
IPOU3BOASTCS 6€3 IIOITIOMEHUN PAOOUNX )KUJKOCTEN 1
YXYAIEHUA NPOAYKTUBHOCTH CKBAKMHBL TAK)KE B CBA3U
C OTCYTCTBHEM IIPOMEKYTOUHBIX Pa60T KPC UCKIIIOUEHBI
BO3MOKHbBIE OCJIOKHEHHUSA (HEBO3MOXXHOCTD BBIMBIBA
MPONIAHTA/IIPOAYKTOB Pa36YPKU N3-32 OTCYTCTBUSA
UPKYAAIuy, mpo6aemsl npu CIIO komnoHoBku HKT
U [IOCAJIKE ITAKEPA U T.11.).

B npouecce BHEAPEHUSI TEXHOIOI'MH OBl IIPOU3BEICH
10I60P KMCJIOTOPACTBOPHUMOI'O IEMEHTHOI'O COCTABA
(MapKU ¥ TPONOPILIMS IIEMEHTA M KAPOOHATHOI JOOABKH,
XUMWYECKUE PEATEHTHI JJIA YIIYUIIEHUs CBOUCTB
IIEMEHTHOM CMECH), TPOU3BE/ICHO ITOBEPXHOCTHOE
TECTUPOBAHME 3PPEKTUBHOCTH PA3PYIICHUSA
IIEMEHTHOT'O MOCTA B AKCIUIYaTAI[MOHHOL KOJOHHE 168
MM H4Ca/IKOH Jet Blaster ¢ KUCIOTOM.

C MOMEHTA BHEJIPEHU S TAHHOH TEXHOJIOTUH, C
cepenHbl ceHTAOPs 2015 roja, IpoMU3BeIEHO yKe TPU
noio6HbIe paboTel THKT dlltombep:xe». [Tpobiem
B XO/I€ pabOT HE BO3HUKIJIO, IPEJIOKEHHBIH MOJXO7,
JIOKA32JI CBOIO BBICOKYIO 3(P(PEKTUBHOCTb. CYMMapHOE
BpEMS IPOXOAKHU IIEMEHTHBIX MOCTOB C ITOC/IEIVIOMIECH
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CT market during period from 2005 to 2014

in physical and monetary terms, forecast
methodology for 2015-2020 and CT market
forecast in physical terms. The assessment of CT
market in 2014 encompasses customers, service
companies and regions where CT operations are
taking place.

Application of Acid-Soluble Cement Plugs
Removable by Coiled Tubing with Jet Blaster

M. Potapou, PJSC “Orenburgneft”

B. Kuzichev, M. Novikov, T. Bondar, K. Burdin,
Schlumberger

Considerable amount of fracturing operations
at PJSC “Orenburgneft” connected to temporary
isolation of lower carbonate formation. Due
to close location of perforated intervals to be
separated and significant treating pressures during
fracturing there is a certain practice of making the
separation got place: it is normally done by sand
plug plus cement plug installation. The cement
plugs installed by wireline by cement bailers.
The Operator uses this approach at both newly
drilled and producing wells. Standard process of
such well repair includes fracturing, workover
crew job (tubing POOH, proppant cleanout,
cement plug milling, tubing RIH), CT job (sand
cleanout, acidizing, nitrogen kick-off at both
formations), workover crew job (tubing POOH,
ESP RIH). Obvious shortcomings of the approach
are increasing of operational time, additional well
killing operation, and substantial amount of fluid
losses into formation during workover operations.

Schlumberger proposed alternative approach
with usage of acid-soluble cement plug with
complex employment of CT services, which
allows eliminate those limitations. Well repair
cycle reduced by 4 days as a minimum. Proposed
solution is: fracturing, CT job at the same tubing
(proppant cleanout, acid-soluble cement plug
washout by Jet Blaster and nitrified acid, sand
cleanout, acidizing, nitrogen kick-off at both
formations), workover crew job (tubing POOH,
ESP RIH). Effective cement washout done by
simultaneous action of jetting tool JetBlasterand
hydrochloric acid. All CT operations performed
without losses into formation and impairment
of well production. Also the absence of some
workover operations diminish possible




IPOPAOOTKON UHTEPBAIA IPOXOAKHU COCTABUIIO OT

3 10 4 yacos. bplJI HAMEYEHBI HIAT'Y 1O OIITUMU3AIUU
TEXHOJIOTHHU B 6yIyIIEM: YCOBEPIICHCTBOBAHUE
LIEMEHTHOT'O COCTABA, TECTUPOBAHUE 3(PPEKTUBHOCTH
UCIOJIb30BAHUS KUCTOTHI MEHBIIEH KOHIIEHTPAIUH,
TECTUPOBAHME I(PPEKTUBHOCTH HACAAKH Jet Blaster ¢
MOAU(PULIPOBAHHOU THJPOMOHUTOPHOM T'OJIOBKOI.

IIpumenenue kamepsl HAa THKT -

KJIIOY IS PEIIEHH I IIPOOJIEM B CKBA’KHHE

HC Xatipos, PP.Ianues, OA. Jaruum,

340 POCIIAH HHTEPHEIIIHJT»

A Kowwxun, /LE Anvwyx, KB. Bypoun, B.D. Matiiep,
dIlmombepice»

B noapasnenennu I'HKT B 3anagnor Cubupu
OBLJI IPUOOPETEH YCIIENTHBIIN OIBIT UCIIOIB30BAHUS
HD-BucOKaMepsI A1 NOTYYEHUA H300PAKEHUA
HEONPEJIEIEHHOIO NMPEMETA, HAXOAAIIETOCS B
XBOCTOBUKE Ia30BOM CKBaXKUHBI ¢ ABIT/L. /lo criycka
BH/ICOKAMEPBHI MONBITKU UACHTU(MHUITUPOBATb U
onpenenuTb (POPMY /U PA3MEDP NPEIMETA ITyTEM
CIIyCKa [1€YaTH HA T€O(PU3NIECKOM KAOEJI€ HE YBEHUAIUCH
ycrexoM. CKBa)KMHA HA MOMEHT HA4aJ1a BBITIOJTHEHUSA
pemonTa ¢ 'HKT Haxogumack B IpOCTOE 60JIEE UETHIPEX
MECHILIEB.

KauecTBO N306pa’k€HMS B OOJBIION CTEIICHU
3aBHCHUT OT ITOJATOTOBKH CTBOJIA CKBA’KHUHBI, [IO3TOMY
JUIA JOCTUKEHUSA OIITUMAJIBHOTO PE3YJIBTATA ObLIA
pa3paboTaHa CleUaIbHAA IPOLEAYPA 3AMEIIECHUA
CKBAXKUHHOT'O (DIIIOUZA Ha PpA6OYHI pACTBOP. AHAIN3
MOJIY4EHHOI'O 300D A’KEHU A TTO3BOJIUI CIAENATD
BBIBOJI, YTO IPUYNHOI HEMTPOXOAA B XBOCTOBUKE CTAJIO
cpesnoe cenno ot makepa I'PIT, KoTopoe nocne cpesa
HE yI14JI0 IOJIKHBIM OOpa30M Ha 320011, 4 3aCTPSIJIO B
rOJIOBE XBOCTOBHKA. J1JI1 TOCTIEAYIOMIETO PEMIEHUA
IPOOIEMBI C CEAJIOM OBLIU IIPEJIOKEHBI OIIEPALIH 1O
¢dpesepoBanuio ¢ nomonbo T'HKT.

YeTKOE NOHUMAHHE MTOJIOKEHUA U TEOMETPUYECKUX
Pa3MepPOB MPEAMETA ITO3BOIUIO CAENATD ITPABUJIBHBIN
BBIOOD TUIIOPa3Mepa PPeE3 IS JOCTHUKCHHU S
THOJIOKUTENBHOI'O PE3YyNbTaTa BCETo 32 0gHYy CITO. [Tocne
3aBEPUIEHUS PAOOT 3aKA34YHK BBICOKO OLIEHHMJI KAYECTBO
MIPEJOCTABIEHHBIX YCIIYT.

IIpuMeHEeHHE KOJITIOOHHI'A HA MECTOPOKIEHHU X
cBepxBA3KoH HedTH ITAO <TaTHEDTH>

0. Ezopos, OO0 <Tamuepmo-AxmroburcxPemCepeucs

B Tarapcrane BeJieTCsl aKTUBHAS Pa3pa00TKa

OUTYMHBIX MECTOPOXKIAEHNH MAPATPABUTALUOHHBIM

METOZIOM JJOOBIYN. B TAHHOM JJOKJIA/JI€ PACCMATPUBAIOTCSA

TEXHOJIOI'MH, IPOU3BOANUMBIE KOJITIOOMHIOM, HA 9TUX

MECTOPOXKIACHUSIX:

e VianeHwue 3arnyuek pujiIbTpa-XBOCTOBUKA OOCATHOM
KOJIOHHBI, IJIE CPDaBHUBAIOTCSI IPUMEHCHUE
HAKJIOHHBIX YCTAHOBOK, KOJITIOOHMHI'A ¥ KOJITIOOWHT +
ocunATOp. C IPUMEHEHUEM OCLUILIATOPA JOOUINCH
YBEJIMYEHUSI TPOXO/IKU IO TOPHU3OHTAIBHOMY CTBOJIY
¢ 1300 M 710 6071€€ yem 1632 M. [TPOIOIKUTETBHOCTD
paboT CHHIKEHA B TPU Pa3a [0 CPABHEHMUIO C 6ypPOBOU
YCTaHOBKOM.

e T'MCAKI 1 AMK JOpU30HT> aBTOHOMHBIMH
npuoopamu Ha I'T, I71e Ka4eCTBO UCCICOBAHMS, }

complications (inability to clean the proppant/
cement particles due to loss of circulation, troubles
during tubing RIH, packer settling, etc.).

The technology introduction process included
selection of acid-soluble cement composition
(sort of cement and carbonate material along with
chemical additives for improvement of the blend
properties), yard test to prove the efficiency of the
cement washout in 168 mm casing by Jet Blaster
with acid.

Since the beginning of the technology
implementation at the middle of September
2015 Schlumberger performed three successful
jobs. Proposedsolutionproveditshighefficiency.
Totaltimeofcement washout with subsequent
cleaning of the washout interval was 3 to 4 hours.
Based on experience received future optimization
steps defined: cement blend improvement, testing
of efficiency of acid with lower concentration,
testing of efficiency of Jet Blaster with modified
jetting nozzle head.

CT Camera Application - Is the Key To
Solve Problem in the Well

S. Hajrou, R. Galiev, O. Danshin, ROSPAN
INTERNATIONAL, GJSC

D. Koshkin, D.Yanchuk, K. Burdin, V. Majer,
Schlumberger

Well Intervention team has successfully deployed
HD memory video camera in CAT 2 gas well in
northern Russia to obtain wellbore imaging of the
undefined obstruction in production liner. Prior
to that, the customer had failed to identify both
the shape and size of the obstruction by running
LIB on wireline. The well was shut in with deferred
production for 4 months.

The image quality is heavily dependent on
wellbore preparation stage, and a special fluid
displacement technique was applied to ensure best
visibility in situ. The job with camera was executed
without any deviation or service quality issues. The
surface analysis of the video footage determined
that the liner was obstructed by a sliding seat
of Multi-Stage Fracturing completion that has
dislodged from its operating position. A subsequent
CT milling operation was proposed as a solution.

The knowledge of the exact position and
geometrical size of the foreign object enabled
the team to choose the right type and size of the
mill and design a fit-for-purpose procedure to
complete milling in one run. The customer has
complimented the team on the achieved result.

Coiled Tubing Application at the Super-
Vicious Oilfields of Tatneft, OJSC

Yaroslav Egorouv, Tatneft-ARtyubinskRemSeruvice,
LLC

Super-viscous oil fields in Tatarstan are being
developed by steam-assisted gravity production
method. This paper discusses CT technologies for
this fields:
¢ Removal of liner filter chokes using slant }

Ne 4 (054) exaGps/ December 2015 35

TEXHOJIOT'N



78]
=
©)
Q
=
O
Z.
e
Q
53
H

NPOBOAUMOTrO Ha I'T, 3HAYUTEIBLHO BBIIIE IO
CPABHEHUIO C UCIIOIB30BAHUEM HAKJIOHHBIX
YCTaHOBOK.

 [IpuMeHeHHe OTBOAA /I OTHOBPEMEHHOM PAOOTHI
ycTaHOBKH I'HB 1 KOJITIOOMHTI'OBOI yCTAHOBKH,
MO3BOJIAIOIIETO YCTAHOBUTD MHXKEKTOP KOJITIOOWHTA
BEPTUKAJIBHO Hd HAKJIOHHOM YCTbE 6€3 OTXOAA
yCTaHOBKM I'HB € yCTbs CKBasKMHBIL.

IIprMeHeHNE KONTIOONMHI'A 3HAYUTEIBHO
COKPAIAET CTOUMMOCTDb CTPOUTEIbCTBA CKBAKWH Ha
MECTOPOXIEHUAX CBEPXBA3KON HEPTH, 4 HEKOTOPBIX
cy4asix 6€3 Hero 1 He OOONUTHUCH.

Pe3ynbTaThl BHEAPEHHA HOBBIX TEXHOJIOTHH
B pa3paboTKe HEPTAHBIX MECTOPOKICHHU I
Pecniyoiinku berapychs A1 yBETHUCHU S
He(dTEOTIAIH IIACTOB

HA. Jlemanenxo, A.B. Cepebpennuxos, 1111 I106xcux,
C/. Knourxoe, BI. IToicenkos, B.I 2Koeno, B.B. [IpueaJos,
H.U. Byonux, benHHITH1egpmo PYII I Ipou3600cmeenoe
obBeounenue <benopycrepmo»

34 IOYTHU NTOJTyBEKOBYIO UCTOPUIO JOOBIYN HEPTHU
B Pecniybnuke benapycb OCHOBHBIE MECTOPOK/ICHHUS
BCTYITMJIM HA 3ABEPIIAIONINE CTAAUU PA3PAOOTKU. [
HUX XaPAKTEPHA BBICOKAS CTEIIEHD BEBIPAOOTKHU 34114COB
(60-90%) 1 O6BOTHEHHOCTD JJOOBIBAEMOL TTPOIAYKITHH
(mo 80-90%). Ha Texkymuit MoMeHT B PYII
«[Ipon3BOACTBEHHOE OOBEJUHEHHE «BETOPYCHEPTD>
OKOJIO 70% OT OCTATOYHBIX U3BJICKAEMbIX 3AI1AChI
HedTH Kareropuii ABCl, uncisamuxcs Ha 6a1aHce,
OTHOCHUTCS K KATETOPUH TPYJHONU3BIEKAEMBIX
(COCPENOTOUYEHBI B 3AJIE3KAX C HU3KOITPOHHUIIAEMBIMH
KOJUIEKTOPAMU, BABKMMH HEPTAMU U IPUYPOUYEHBI K
BBICOKOOOBOJJHEHHBIM 30HAM 3aJIeKeI). ExxerogHpIin
MIPUPOCT 3aMACOB HE(PTU BOCIIOIHAET TEKYIIUE
YPOBHHU JOOBIYH TOJNBKO HA 40—-50%. B 3TUX yCI0BUAX
JULSL IOAAEPKAHUS BBICOKUX TEMITOB JOOBIYH HEPTU
TPeOYETCS IOCTOSIHHAS Pa3pabOTKA U BHE/IPCHUE
BCe 60J1€€ COBEPIIECHHBIX U 3(P(PEKTHUBHBIX METO/IOB
BO3/EHUCTBUS HA IPOJYKTUBHBIC IVIACTHI U IIPU3A00MHYIO
30HY CKBAKMH. BHEIpeHne TpagUIIMOHHBIX
OOBIIEN3BECTHBIX TEXHOJIOTUI B PAJIE CITy4AEB HE
IIPUHOCHUT CYIIECTBEHHOI'O YBEJIMUYCHU JOOBIYN HEPTH,
4 Ha000pOT, yCyI'ybJsieT CUTYAL IO, CHHUXKAS JOObIYY
HedTH. B CBSI31 C TUM IIOCTOSIHHO BEAYTCS PA6OTHI
10 Pa3pabOoTKe, AAANTALIUN U BHEJPEHHIO HOBBIX,
IKCKJIIO3UBHBIX TEXHOJIOTUHU /11 KOHKPETHBIX YCJIOBUH
3AJIEKEN MECTOPOXKIEHUN Pecriybnuku benapyce.

714 3a71eKen, UMEIOIUX BLICOKYIO HEOZHOPOAHOCTD
pas3pes3a U MPONIACTKH «CyIIEPKOIITIEKTOPOB»,
MPEeIOKEHA TEXHOIOT U IEPHOIUTYECKUX BO BDEMEHU
3aKa4€K BOJIBI U1 IIO/CPKAHMS IIJIACTOBOI'O JIABJICHU S
U1 OTOOPA IJIACTOBOI'O UIIon1d. TEXHOIOI M BHEAPSAECTCS
HAa 7 32J1€KAX U I1I03BOJINJIA YBEJIMYUTh MHTEHCUBHOCTD
or6opa HedTH Ha 30%. OXKUACTCS YBEIUUCHUE
KO (OUIIMEHTA U3BIEYEHUA HEPTU HA 15%.

Ha 3aj1exax ¢ BBICOKOM O6BOIHEHHOCTBIO IOOBIBAEMOM
MIPOAYKIIMU ONTPOOOBAHA TEXHOJIOTHS ITUKINYECKOTO
BO3/ICHUCTBUS, BKJIIOYAIOIAs1 KOMIIEKC MEPOTIPUSTUI
110 Pa60OTE KAK C HATHETATEIBHBIM, TAK U IOOBIBAIONINM
(oHIOM CKBAXUH. OCHOBHBIMU KOMITIOHEHTAMU
TEXHOJIOTHUU ABIAIOTCS:
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drilling rig, coiled tubing and CT+oscillator.
With oscillator application distance drilled
hasbeen increased from 1300 m to 1632 m.
Operations duration has been decreased 3 times
as compared to drilling rig operations.

» CTlogging using autonomous tools (Apparatus-
and-method complex AMK "GORIZONT") with
higher quality of well survey in comparison with
logging using slant drilling rigs.

» The application of the offset for simultaneous
horizontal directional drilling rig and CT
operation, allowing vertical mounting of
injector on inclined surface equipment without
necessity to remove horizontal directional
drilling rig from well surface.

At super-viscous oil fields CT application
significantly decreases well construction cost. In
some cases CT has become indispensable.

The Results of New EOR Technologies
Introduction into the Development of
Oilfields in the Republic of Belarus

N.Demyanenko, A. Serebrennikouv, P. POvzhbiR,

S. Klochkou, V. Pysenkouv, V. Zhoglo, V. Privalou,
N.Budnik, RUP PO Belorusneft

As almost 50 years passed from the beginning
of oil production in Belarus, major oil fields has
come to the closing stage of the field development.
These fields are characterized by high depletion
of reserves (60—90%) and high water cutting
of produced fluid. At present in «Production
Association Belorusneft» nearly 70% of reserves are
hard-to-recover (low-permeable deposits, viscous
oil, high water-cut zones). Annual oil reserves
increment compensates current production rate
only by 40-50%. In this circumstances constant
development and introduction of the new effective
methods of reservoir and bottomhole zone
treatment is required to keep high oil production
level. Introduction of conventional technologies
doesn'tyield to production enhancement. In
some cases such technologies lead to decrease in
production level. In this regard it is important to
constantly develop, adapt and implement new
exclusive technologies for specific conditions of
Belarus fields deposits.

The paper proposes technology for deposits with
high non-uniformity and high permeability layers.
This technology includes periodic water injection
for drainage and reservoir pressure maintenance.
After implementation of this technology in



- BO3JICMCTBHE HA IPUCKBAXKUHHYIO 30HY
JIOOBIBAIOIINX CKBAXKMH ITyTEM U3MEHEHM S TAPAMETPOB
PabOTHI AMEKTPOLEHTPOOEIKHOIO HACOCA C IOMOIIBIO
PETYIUPOBAHUSA YACTOTHI IEPEMEHHOT'O TOKA
anekTpoasuraresns SLH.

- BO3/JICUCTBHE HA YIAJIEHHYIO 30HY IIJIACTA IIyTEM
33aKAaYKU MOTOKOOTKJIOHSIOIIUX PEATEHTOB B
HATHETATENbHBIE CKBAXXUHBI 1 U3MEHEHH I KOMIIEHCAIIUU
0TO0PA JKUAKOCTH 3AKAYKOM.

TexHOMOorus OIIPOOOBAHA HA TTOJICOJIEBOH 3AJICKU
Bumanckoro mn 3ag0HCKOM 3aexu (IV mauka) Peuuniikoro
MECTOPOXKJICHUH C JIONOJHUTEIBHOU JOObIYEH HEPTU
6oJtee 6 THIC. TOHH.

C 2007 roma BHEAPAETCA TEXHOIOT U
MU POKOOXBATHOI'O MOBBIIEHUSA HEPTEOTAAYH I1IACTA,
KOTOpas MPEATIIOATAET 3aKAUKY IOTOKOOTKJIOHSAIOMNX
KOMMO3UIIUI KaK B HATHETATE/IBHBIE, TAK U
MPOCTANBAIOIINE MO MPUYHUHE NPEAETBHOTIO OOBOAHEHU A
OOBIBAIOIINIE CKBAKUHBL.

Bregpenue 3ToM TEXHOJIOTMU Ha 7 3aJ1€KaX IIO3BOJINIIO
JIOTIOJTHUTEIBHO JJOOBITH 6071€€ 31 THIC. TOHH HE(PTH, B
cpenneM 0,24 ToHHBI HE(PTHU HA 1 M? 3aKaYaHHOM B IIACT
MOTOKOOTKJIOHSIONMIEH KOMIIO3UIU .

Heb6obme no pazmepaM 3aJI€KH C U3BJICKAEMBIMU
3aracamMu HepTu He 6os1ee 50 ThIC. TOHH
Pa3padaThIBAIOTCSA OAUHOYHBIMH CKBA)KMHAMU HA
€CTECTBEHHOM YIIPYT'O 3aMKHYTOM PpEXUME. B CBsA3U C
OTCYTCTBUEM Y STUX 3AJICIKCH BJIIMAHUA 3AKOHTYPHON
06JIACTHU LIS YBEJIMUEHUS KOA(P(PUITNEHTA U3BJICUEHUS
HedTU € 10—-15%, XapaKTEPHBIX IPU PA3PAOOTKE 3aJIEKEN
Ha YIIOMAHYTOM BBIIIIE PEXUME, 10 25—35%, IPEAIOKEH U
ONPOOBYETCH P TEXHOJIOTUIL.

IInpOKOE BHEAPEHUE B IPAKTUKY Pa3PabOTKHA
HEPTAHBIX MECTOPOXKCHUI KAK TPAJULIMOHHBIX
TEXHOJIOTHH, TAK U CIIELTUATIBHO Pa3PA60TAHHBIX
OJT KOHKPETHBIE T'€0JIOTO-(PU3NUECKUE CBOUCTBA
MJ1ACTOB, ITO3BOJISIET NOJJIEPXKUBATH I0OBIYY HEPTU HA
CTAOWJIBHBIX YPOBHSIX.

KoTIOOMHIOBOE OypeHHE HA JENPECCHH —
0e3aJIbTEePHATHBHBIN ITOAXO0 K
MHOTOCKBAKHHHBIM IIPOEKTAM

Por Knaprx, «Bpems Konmoounza»

Ha oTHOCHUTENIBHO YCIIEMHOE IIPUMEHEHUE
KONTIOOUHTOBOTO 6ypenusd (KB) OKka3bpIBaeT HETATUBHOE
BJIMSAHUE TOT (PAKT, 4TO Kb HE pacCMaTPUBAETCA KAK
cpopMupoOBaBmIASICA HEPTECEPBUCHAS Ollepanusl. Te,
KTO eaeT nonpooosats Kb B 1€HICTBHH, KAK IIPABUIIO,
06pPAIAIOTCA K TOCTABIIUKY CEPBHUCHBIX YCJIYT, YTOOBI
UCHBITATh JAHHYIO TEXHOJIOI'UIO HA KAKOU-TO OAHOM
NUIOTHOM CKBAXKMHE. [IpyHMMasA BO BHUMAHHE TOT
daxkr, yro KB Ha IENPeCcCHH yKe NCIOIb30BATI0Ch
B 6oJsiee uem 1000 CKBAKUH 10 BCEMY MUDY, HEJIb351
CKAa34Th, YTO TEXHOJIOTUSA HE ABJIAETCA IIPOBEPEHHOI.
OpHako TpebyeTcs 601e€ UHTETPUPOBAHHBIN ITOIXO0/ K
NPEJOCTABIEHUIO 3TOU YCIYTH OT COOTBETCTBYIOMIETO
MOCTABIIHUKA, YTOOBI ITIOJUYEPKHYTH SKOHOMHYECKYIO U
TEXHOJIOI'MYECKYIO BBIrOAy KB. B Ipomiom noCcTaBuuKu
3TOU YCIYT'H 3a9ACTYIO MBITAJIMCh TPAHC(POPMHUPOBATH
CYLIECTBYIOIINE KONTIOOMHI'OBBIE YCTAHOBKH U3
YCTAHOBOK J|JI IIPOBEJEHUA CTAHJAPTHBIX CKBAXKUHHBIX
ornepanuu B yCTaHoBKH /1 KB. M yacTo Takom noaxoy,

7 deposits production rates increased by 30%.
Oil recovery factor is expected to increase by 15%.

Technology of cyclic treatment has been tested in
high water-cut deposits. This technology includes
operations with production and injection well
stocks. Main features of this technology are:

- bottomhole zone treatment by changing
electrical submersible pumps (ESP) parameters
through adjustment of the alternating current
frequency of the ESP motor.

- The outer reservoir region treatment through
injecting of flow diverting agent into injection wells
and changing voidage replacement ratio (VRR).

Technology has been tested in the subsalt deposit
of Vishanskoye field and Zadonian deposit of
Rechinskoye field with additional production of
more than 6000 tons.

Starting from 2007 new technology of extended
reservoir stimulation has been implemented. This
technology involves injection of flow diverting agent
into injection wells and production wells stopped
due to high water-cut.

Implementation of this technology in 7 deposits
enabled to produce additionally more than 31
thousand tons of oil that is 0.24 ton per 1 m3 of
injected flow diverting agent on the average.

Small deposits with recoverable reserves up to
50 000 tons are developed with single wells with
elastic water drive. Since there is no influence of
aquifer, in order to raise oil recovery factor from
10-15% (typical value for this type of drive) to
25-35% several technologies are proposed.

Large-scale implementation of conventional field
development technologies designed for different
reservoir properties enables to keep oil production
at a stable level.

UBCTD - Finally, a Single Source Approach
for Multi Well Projects

Ron Clark, Coiled Tubing Times

The relative success of CTD has been negatively
impacted because CTD has not been seen as a
mature service. Those who are willing to try CTD
usually will ask the service provider to prove the
technology on one well, a pilot project. Considering
that more than 1000 wells have been re-entered
using CTD in underbalanced conditions it is not
appropriate to say that this service is not proven.
However, a more integrated from the service
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OKAa3bIBAJICA HEYJAYHBIM. ABTOP JOKJ/I4/1d OIIUCHIBAET
HOBBIN oA xoA K Kb Ha genpeccuu, KOTOPBII BKIIOYAET
B €051 IOTHOCTBIO UHTETPUPOBAHHYIO CUCTEMY.

B pamMkax nocneHer OaHA U T4 )K€ KOMITAHU A

BiazaeeT obopynosanuem ais Kb (Bxkaouas KHEK

U1 OOOPYAOBAHUE JIJIS1 HATPABIEHHOT'O OyPEHUS),
paboTaeT HA HEM M TECHO COTPYJHHUYAET C KOMITAHUEN
— BJIAJICJIBIIEM CKBAXKUHBI, YTOOBI B UTOT'E IIPE/IOCTABUTD
HePTEra30400bIBAIONIEN KOMITAHUY yCayTy o Kb Ha
JIETIPECCUU 1O/, KITIOY.

HosBsle HanpaBJjIeHHA B HHPOPMAITHOHHOM
00ecreYeHHH BBICOKOTEXHOJIOTHYHOT'O
HedTera3zoBoro ceppuca

O.JI. Konosaznos, benop)ycckuti 20C)0apcmeerbiil
YHueepcumem

JOKIa] KacaeTCs TPEX HAIIPABJICHUM:

- TpexXMepHOe Moaenuposanue I'PII;
- F€OMOJE/IMPOBAHUE;
- F€OAMHAMMNYECKOE MOJIETINPOBAHUE U CITYyTHUKOBAS

UHTEP(PEPOMETPHUSL.

TpexmepHoe mogenuposanue I'PIT. BaApuaTUBHOCTD
pe3yabTaToB I'PIL THUIlbl JAHHBIX JJ1 AaHAIN3A IPUYUH
BAPUATUBHOCTH. TEXHOJIOIMH JIJI TTOBBIIEHUS TOYHOCTH
npeackazanus pe3ynbraros PIL ViyybneHnHas
06pabOTKA CEMCMUYECKUX IAHHBIX JIJIs1 [IOJTYYEHUST
JIOTIOJTHUTEJIBHBIX IAHHBIX O COCTOSSHUU MOZETUPYEMOTO
MAaCCHBA (ECTECTBEHHAA TPELUIMHOBATOCTD MACCUBA).
TpexMepHOE reo(PUIBTPALUOHHOE U F'€OJJUMHAMHUYECKOE
moaenrposanue I'PIT B yClIOBHUAX €CTECTBEHHON
TPEMMUHOBATOCTH. Monenu paspyienus (CDM, DEM).
I'm6pupubie mopenn. RMIB-cxema. GPGPU-BbIUNCIEHYSL
Pesynprarsl, nony4deHHble BI'Y B paMKax BepUpUKaAIuu
RMIB-cxeMmbl.

leomopenuposanne. COBPpEMEHHBIE ITOAXOIBI K
MOCTPOEHMIO TPEXMEPHBIX MOJEJIEN TIJTACTOBBIX
MECTOPOXJAECHUN. CTPYKTYpHAas, 6JIOYHAs 1
reOXPOHOJIOTUYECKaA Mojenu. [IporpaMmMHasn
TEXHOJIOI'MA IMTIOCTPOEHUA CUCTEM IT'€OMOAECTUPOBAHMS.
Crienaau3npoOBaHHASI OOBEKTHO-OPUEHTHPOBAHHAS
OUOINOTEKA IOCTPOCHUS TPEXMEPHBIX IIU(PPOBBIX
reosiorn4ecknux o6bekToB — TGOB. ITpuMepsl
UCIIOJIb30BAHUA.

FeoqnHaMHYECKOE MOJETUPOBAHUE U CITyTHUKOBASA
unrteppepomeTpust. TEXHOIOTMU MOHUTOPHUHI'A
JepopMaLi 3EMHOU ITOBEPXHOCTHU HA OCHOBE
cnyTHUKOBOY nHTEepdepomerpuu (DinSAR). OnbiT
UCNOIb30BaHUA SAR-UHTEpDEPOMETPHUH JJI
MOHMTOPHHI'A IPOLIECCOB TEXHOT'€HHOI'O OCENAHHNA B
yCaoBUAX CTAPOOUHCKOI'O MECTOPOKICHHU S KAJTUHHBIX
coJsie. YUcjaeHHOe MOAEIUPOBAHME IIPOLIECCOB
JeopManiy U pa3pyueHus NoApadaTbIBAEMOIO
IIOPOJHOI'O MACCUBA.

OneIT IpUMeHEeHHA TeXHOIOIruu MI'PII Mongoose
CO C/IBHKHBIMH My TamMu

A.B. Batipamos, OOO EBC»

B noxiazse paccMaTpuBaEeTCs OIBIT IPUMEHEHM S
B Poccuriickoit @epepanyu rexHonoruu MI'PIT
Mongoose €O CIBUKHBIMU My(PTAMHU, ABJISIOMICHCS
BBICOKO3(M(PEKTUBHON AJILTEPHATUBON TPAJULIMOHHBIM
METOJAM 3aKAHYUBAHUA CKBAKMH KOMIIOHOBKaMu MI'PIT.
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provider is required to emphasize the economics
and efficiencies of CTD. In the past, service
providers have often tried to convert existing CTU's
from standard service work to CTD and this has
often been an unsuccessful approach. The author
will describe a new approach to UBCTD involving a
completely integrated system in which one company
will provide and own the required equipment,
operate the equipment including directional tools
and BHA, collaborate closely with the well owner
and eventually transfer the entire technology to the
Oil & Gas operator.

New Directions in the Sphere of High-Tech
Oil and Gas Service Information Support

Oleg Konovalouv, Belorussian State University (BSU)

The paper concerns 3 directions:

- 3D fracturing modelling
- geologic modelling
- geodynamic modelling and satellite interferometry
3D fracturing modelling. Variability of hydraulic
fracturing (HF) results. Type of data for analysis of
variability reasons. Technologies for improving HF
forecast accuracy. Profound processing of seismic
data to obtain additional data about simulated
reservoir (natural fractures). 3D geofiltrational and
geodynamic modelling of HF in naturally fractured
reservoirs. Models of destruction (CDM, DEM).
Hybrid models. RMIB-scheme. GPGPU estimations.
Results obtained in BSU in terms of RMIB-scheme
verification.

Geologic modelling. Modern approaches to 3d
modelling of oil and gas fields. Structural, grid-
block and geochronological models. Software
development of geologic modelling systems.
Specialized object-oriented library of 3d digital
geological objects modeling — TGOB. Application
examples.

Geodynamic modelling and satellite
interferometry. Monitoring of deformations of
the land surface based on satellite interferometry
(DinSAR). Using SAR-interferometry for monitoring
of man-made subsidence under conditions of
Starobinskoye potassium salts field. Numerical
modeling of rock deformation and destruction.

Application of Mongoose Multi-Stage
Fracturing Technology with Sliding Sleeves
Alexey Bairamouv, EWS, LLC




B TeXHOIOTUH «MaHTYCT» OO'bETUHEHBI KOMITOHOBKA
JULS Pa306IIEHUA HHTEPBAIOB, ciiyckaemas Ha I'HKT,
Y CKOJIB3SIIIINE MY(TBI, YTO ITO3BOJISET OCYIIECTBIIATD
MHOTOCTaAuUHbIH ['PIT npy 3aKaHYMBAHUY CKBAKWUH
33 OJJHY CITyCKO-TIOJITbEMHYIO OIIEPALIHIO U HOJIEE
3(pPEKTUBHO, YEM JIIOOOU IPYTOH METO,

CucreMa NOoJIHOCTBIO COBMECTUMA C COBPEMEHHBIMU
ru6knmu HKT # yke HCIoNIb30BaIaCh B COTHAX
BEPTUKAJIBHBIX U TOPU3OHTATBHBIX CKBAKIH.

Ha JaHHBI MOMEHT 3aBEPIIECHO YCIENTHO 6omee 7
CKBaX1H B Poccurickoit Pepepanun. Ha 2-X mociesHnux
CKBA’KUHAX BliepBble B Poccurickon Pepepannuu
OBLIH IPUMEHEHBI 3AKPBIBAEMBIE C/IBUKHBIE MY(PTHI,
Jaronue 6oJjee MHUPOKHUE BO3ZMOXKHOCTH JIJIS
HOJAT'OTOBKH CKBAKUHBI K SKCIIIYATAITUU, OIITUMH3AUNA
NPOU3BOACTBA U BOCCTAHOBJIEHU CKBAKHBI.
Cy1IecTByeT BO3MOXHOCTD BBIITOJHATD THPOPA3PhIB
IJIACTA HE B yCTAHOBJICHHOU IIOCJIEAOBATE/IbBHOCTH, TAKXKE
MOYXHO 3aKPBITh U OTKPBITh BBIOPAHHBIN UHTEPBAJI IPU
BO3HUKHOBEHUH TAKOH HEOOXOAUMOCTH B IIPOLIECCE
SKCIUIYATALUU.

OnsiT npoBeaeHusas MI'PII Ha MECTOPOKIAECHHUAX
PYII dIpOH3BOJICTBEHHOE OO'bETHHEHUE
BbemopycHedTs» B 2014-2015 rogax

LA . Saxpysxcroiti, /1.B. Bopobwes,

PYTI J10 <benopycregpmo»

B PVIT dIpOn3BOJACTBEHHOE OOBEAVHEHNE
«benopycued1h» B 2014—-2015 rogax BeInosTHEHB MI'PIT
HA CJIEAYIOIINX CKBAXKUHAX:

- 58 C-IOMaHOBHUYCKOT'O MeCTOpPOX)aAeHUA (M3C IV
YPOBHS CIOXKHOCTU 10 TAML BoIntostHEHO MI'PIT B 2-x
CTBOJIAX);

- 310 PEYH1IKOTrO MECTOPOXKIAECHUSI;

- 204 Peuu11KOro MECTOPOK/ICHHS,

- 61 C-ToOMaHOBUYCKOTO MECTOPOKICHUSI.

IIposenenue MI'PIT 1poBOAMIIOCH IO CIEAYIOEH
CXEME:

1. Munu-TPIT (50 M? resisi» Xumexo By, 1 T nponmnanTa
20/40, Q=1-3,7 m?),

2. Ocnosno I'PTT (100-120 m? renst «<XuMeko B», 20-25 T
npormnanTa 16/20; 20/40, KOHIICHTPAIUS TIPOIIIAHTA
100-800 kr/m?, Q=3,4 M TTapaMeTpPhl JABJICHUS:

P _..=50 MITIa.

3. COpOC m1apa, Mpo/IaBKa IMHEHHBIM I'€JIEM, IOCA/IKA
1apa B CEJJIO, OTKPBITUE IOPTA U TUAPABIUYECKU
TECT C 3AKAYKOU JIMHEMHOI'O I'eJIs HA CIIEA YO U
UHTEPBAJL.

IIpO6IEMBI U ITyTU UX PEMIEHUS IPU IPOBEACHUN
MIPIL
1. HerepMeTUYHOCTb CTUHT'€PA IIPU IIPOBEJICHUU

pa6oT Ha ckBaKUHE Ne 58 C-JJOMaHOBUUCKOT'O
MECTOPOXIEHHUA. M3MEHEHNE KOHCTPYKIIUH CTUHTEPA
— YCTAHOBKA 3AIIUTHOI'O KOXYyX4.

2. Jedopmaniysg NOArOHOYHBIX NATPyOKoB HKT
npu nposegeHnn MI'PIT Ha ckBaxkuHe Ne 58
C-ZJOMaHOBHUYCKOT'O MECTOPOXKIEHUA. 34KA3 CTUHIEPA
Ha CJIEAYIOINE OO'BEKTBI C AHKEPHBIM YCTPONUCTBOM.

3. Tlonmyuenue pasnenus «CTOIl» HA 3-M OPTY B
ckBaXHHE Ne 204 PEUMIIKOTO MECTOPOXK/IEHN,
CBSI3AHHOE C COEJMHEHNEM TPEIIUHBI C HUKHUM
UHTEPBAJIOM. M3ydeHue HalpaBIeHU [IOJIEU }

The paper introduces case-study of application of
multistage hydraulic fracturing (MHF) technology

with sliding sleeves in Russia. This technology has

become high-efficiency alternative to conventional

MHF completion technology. Mongoose
technology includes CT-conveyed assembly for
intervals isolation and sliding sleeves. This allows

conducting MHF in a single trip down the wellbore

more effectively than any other methods.
Technology is fully compatible with coiled

tubing. It has been used in hundreds of vertical and

horizontal wells.

At present time this technology has been
used in more than 7 wells in Russia. For the first
time in Russia in 2 last wells EWS used closable
sliding sleeves allowing broad options for well
pretreatment, managing production and well
remediation. Mongoose technology enables
fracturing stages out of sequence so you can close
and reopen selected intervals as needed over the
life of the well.

Multi-stage Hyfraulic Fracturing
Experience at the Oilfields of RUP PO
Belorusneft in 2014-2015

D. Zakruzhniy, D.Vorobjev, RUP PO Belorusneft

In 2014-2015 «Production Association
Belorusneft» performed multistage hydraulic
fracturing (MHF) in the following wells:

- 58 C, Domanovichskoye field (multilateral

well, 4" level defined by TAML (Technology

Advancement of MultiLaterals), MHF performed

in 2 wellbores)

- 310, Rechitskoye field

- 204, Rechitskoye field

- 61 C, Domanovichskoye field

MHF was performed according to the following
procedure:

1. Minifrac test (50 m? of gel Chimeko-B, 1 tof
proppant 20/40, Q=1-3.7 m?);

2.Main HF (100-120 m? of gel Chimeko-B,
20-25 t of proppant 16/20; 20/40, proppant
concentration 100-800 kg/m?3, Q=3.4 m?,
pressure: P =50 MPa).

3. Ball drop, pushing ball via linear gel, setting ball
in a seat, opening fracturing port, hydraulic test
with linear gel injection in the next interval.

MHF problems and solutions:

4
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1.

HAIPSKEHUS B LIEJIEBOM HHTEPBAJIE IIEPES, HAYATIOM
MIPOEKTUPOBAHUS OOBEKTA.

M36bITOYHAS (PUIBTPALIUS KUAKOCTU PA3PHIBA U
nonydeHus gasneHusd «CTOIT> Ha ckBaxuHe Ne 310
PEeUnIIKOro MECTOPOXK/ICHUSA IO IPUYHUHE BO3MOXHOIM
HETEPMETUYHOI IOCAAKE 3aKOJIOHHOT'O MAKEPA
MEXIY 3-M U 4-M IOPTAMU (IIPUBEJIO K yTeukaM JKP
10 324KOJIOHHOMY IPOCTPAHCTBY B PAHEE CO3/IAaHHYIO
BBICOKOIIPOHUITAEMYIO 30HY OKOJIO 3-TO NOPTA) THO6O
COEIMHEHUE CO34ABAEMOY TPEIIUHBI THIPOPA3PHIBA
4-10 1I0pTA C Y2KE CO34AHHOU TPEIIHUHON 3-T'0 IIOPTA,
4TO MPHUBEJIO K YTEYKAM )KHUJIKOCTH PA3PbIBA IO pAaHEE
CO3JJaHHOI TPEIINHE I'UPOPA3PHIBA B YAAJIEHHYIO
30HY IJIACTA. FI3yyeHune HanpaBiIeHns IOJIen
HAIPSKEHUSA B LIEJIEBOM HHTEPBAJIE TIEPES, HAYATIOM
MIPOEKTUPOBAHNA OOBEKTA.

. COpPOC MIAPOB B PYYHOM PEKUME. 3AKYIIKA YCTPOHCTBA

JUIs COPOCA MIAPOB.
BrIBOIBI:

OCBOEH NPUHIIMNI IEHCTBUSA U ITOJIYYEH OIBIT PAOOTHI C
060pyIOBAHUEM /14 TPOBecHus MIPIL.

. ITonyuen onwIT BeinosHEHU S MI'PI1 6€3 OCTaHOBKH

IIOCJIC TIOCAAKH 1Iapad.

. [MoaTBEpPXK/IEHA BAXKHOCTD ITPOBOJIKHU

TOPHU30HTAJIBHOI'O CTBOJIA C YYETOM PACIIPESE/IEHUA
I10JIs HATIPSPKEHU B I1acTe. /1o npoBeieHnsa
onepanuu 11o MI'PIT ciegyeT npoBOAUTD HA
CKBA’KMHAX JUIOJIbHBIN BOJTHOBOM aKYCTUYECKUMI
KapoTax (BAK) nia onpeneneHus COCTOAHNA IO
HAIIPSDKEHWI TOPHBIX ITOPO/T B OKOJIOCTBOJIBHOMN
30HE CKBAXKUHBL DTO HEOOXOANMO /IS ONIPENEIEHUA
OPHEHTALIMU TPEMUHBI THAPOPA3PHIBA B
IIPOCTPAHCTBE OTHOCUTEIBHO CTBOJIA CKBA’KHHBL.

. Ilomy4yeH npuTOK He(DTH U3 HETPAJUITUOHHBIX

3as1eker Y B B MaJIONIPOHUIAEMBIX TTOTYKOJIEKTOPAX
B nipejeiax [IpunsTckoro nporuda (CkpaxruHa Ne
310 Peunnikoro Mmecropoxaenus). [imanupyercs
nposegenne MIPIT Ha 4-x o6bekTax B 2016 ropy.

. HauaTo cTpouTenbCTBO CKBAXKUHBI N259

C-IJoOMaHOBUYCKOT'O MeCcTopoxaeHus (M3C IV
YPOBHS CJIOKHOCTU 110 TAML ¢ BhInTONTHEHHEM MI'PTT
B 2-X CTBOJIaX — aHaJIOT Ne 58 C-JIoMaHOBUYCKOTO
MECTOPOXIEHUSA).

. ITonyuen onwIT ppesepoBanusa mypt MI'PITHa

JICTIPECCHU C IPUMEHEHUEM KOITIOGUHIOBOT'O
obopynosanus u CHB89-76M Ha ckBaskute Ne 310
PEUMIIKOI'O MECTOPOIKICHHUS.

. PYIT J10 «benopycHEPTH» CHOCOOHO CAMOCTOSITEIBHO

BBIIIOJIHATE KOMILJIEKC PA0OT 1O CTPOUTEIBCTBY U
OCBOEHUIO CKBaXHH MI'PIT mop Kjio4.

XHMHUYIECKHE PECArcHThI 1 TCXHO/IOTHH

KHCJIOTHBIX O0pPa0OTOK ILTACTOB, PAa3pa0OTAHHBIE
B HOII JIpOMBICIOBASA XHMH >

JIA. Mazaooea, JID. Jlasremuuna, HayvHo-

00pa3oeameloHbLll yeHnp JIPOMbLCI0BAA XUMU»,
Poccuiickuii 2ocyoapcmeeriil yHusepcument negpmit
u easa umeru M. I'yoxunca

Hawu6onee pacripoCTpaHEHHBIC TEXHOIOI MU

CTUMYJISILIUU CKBAKHUH — 9TO KUCJIOTHBIE OOPAOOTKU.
ITO CTATUCTHKE, KAKAas1 CKBASKMHA IO/IBEPTaeTCs
OITHOM KHUCJIOTHOM 06pabOoTKE B /1BA roj1a. OCHOBHOM
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1. Stinger leakiness when performing a job in
58-C well at Domanovichskoye field. Solution:
modifying stinger design — mounting of
protective cover.

2. Tubing swages deformation when performing
MHF in well Ne 58-C at Domanovichskoye
field. Solution: ordering stinger with anchoring
system.

3. Reaching shutoff pressure value on the 3rd
fracturing port due to intercommunication
of fracture with lower interval in well Ne 204
at Rechitskoye field. Solution: examination of
stress field direction in target interval before job
designing.

4. Fracturing fluid overflow, reaching shutoff
pressure value due to possible leakiness of casing
packer between the 3rd and the 4th fracturing
ports in well Ne 310, Rechitskoye field (resulting
in fracturing fluid leakage through annulus into
high-permeable zone near the 3rd frac port), or
intercommunication of originating fracture in
the 4rd port with fracture made in the 3" one
(resulting in fracturing fluid leakage through
formerly made fracture to the outer reservoir
region). Solution: examination of stress field
direction in target interval before job designing.

5. Dropping balls manually. Solution: ordering
ball-drop tool.

Conclusions:

1. Company obtained experience working with
MHEF equipment.

2. Company obtained experience of performing
MHEF without shut in after ball setting.

3. Case-study confirmed the importance of
taking into account stress field distribution
in reservoir when drilling horizontal well. It
is necessary to carry out full waveform sonic
logging for definition of near-wellbore rock
stress field before MHF. It is used for defining the
orientation and location of fracture with respect
to the wellbore.

4. Oil inflow from unconventional deposits in low
permeability rock was obtained (Pripyatskiy
downfold, Rechitskoye field, well Ne 310). In
2016 it is planned to conduct MHF in 4 wells.

5. Company started constructing new well Ne
59 at Domanovichskoye field (multilateral
well, 4" level defined by TAML (Technology



1IEJIBIO KUCJIOTHBIX O6PA6OTOK SIBJISIETCS BO3ICUCTBUE
H4 CKEJIET HOPOJbl U KOnbMaTaHThI [13I1 ¢ ienpo
YBEIHUYEHU S (PUIBTPALIMOHHBIX KAHAJIOB U CHYDKEHHU S
(PUNIBTPAIITUOHHBIX CONPOTUBIICHUI B I13I1.

XOpOIIO U3BECTHBI TPOOIEMBI, BO3HUKAIOIIUE NTPH
OOBIYHBIX COJISTHO-KUCJIOTHBIX OOPA00TKAX, — 3TO
BBICOKAs1 KODPO3UOHHAS ATPECCUBHOCTD PACTBOPA
COJISTHOI KUCJIOTBI; BBICOKAsI CKOPOCTb PEAKIINU
KUCJIOTHOT'O PACTBOPA C TOPOJIOH; OOPA30OBAHME
BTOPUYHBIX OCAJJKOB JKEJI€3a ITOCJIE HEUTPATU3ALUNA
KUCJIOT; BBICOKOE MEK(DA3HOE HATAKEHUE HA TPAHULIE
«KHUCJIOTHBIA PACTBOP/YIVIEBOAOPO»; OOPA30OBAHUE
0ocagkoB ACITO 1 CTOMKHX 3MYJIbCHUH.

OPDHEKTUBHOCTb NPUMEHEHHUS TPASUITUOHHOT'O
COJITHOKHMCJIOTHOI'O COCTABd HEBBICOKA U UMEET
YCTOMYHUBYIO TEHIEHIIUIO K CHIDKEHHIO ITPH
MOBTOPHBIX 06pabOoTKaxX. B HacTOsAmEe BpeMs
MIPEIIOKEHO MHOT'O CITOCOOOB MOBBINEHU
3(pPEKTUBHOCTU CONTHOKHUCIOTHOI'O COCTABA, B TOM
YMCJIE U UCTIOIb30BAHUE KOMIJIEKCHBIX KUCJIOTHBIX
COCTABOB C IOBBIMIEHHO BA3KOCTBIO, TOHMKEHHBIM
MEXK(MA3ZHBIM HATSXKEHHUEM M 3AMEIJIEHHOI CKOPOCTBIO
pearnpoBaHus COIAHON KUCJIOTHI C IOPOAON. Hare
BCETO COISTHOKHUCJIOTHBIN COCTAB OOIATOPAXKUBAIOT
JOOABIEHUEM CMECH PA3IMYHBIX ITOBEPXHOCTHO-
AKTUBHBIX BEIIECTB. OJHAKO IIPU UCTIOIb30BAHUHU
OOJIBIITMHCTBA CLIOCOOOB KMCJIOTHBIX 00PA60TOK
COJIIHAA KUCJIOTA MOITIOMIAETCA APEHUPOBAHHBIMHA
30HAMH IUIACTA, 4 HEPAOOTAIOMUE YIACTKU TAK U
OCTAIOTCS O€3 BO3/ICHUCTBUA. DTUM U OO'BSICHSICTCS
HU3KasA 3PPEKTUBHOCTb HOBTOPHBIX COISTHOKHUCIOTHBIX
06pPabOTOK.

B HOLJ dIpombicioBas xumus» PI'Y He(pTy 1 rasza
uMmeHu .M. T'y6krHa pa3paboTaHa 1e/1as JMHEHKA
J06ABOK B COJITHOKMCJIOTHBIN COCTAB, KOHIIEHTPALIUH
KOTOPBIX ITOJOHPAIOTCA B COOTBETCTBHHU C IOJTYYEHHBIMH
PE3YABTATAMU JTAOOPATOPHBIX UCCJIEJOBAHHIM:
COBMECTUMOCTH C IVTACTOBBIMU (PIIIOHIAMU,
MMHEPATIOTUYECKOT'O COCTABA IIOPOJ] KOJUIEKTOPA U
COCTaBa KOAbMaTaHTOB [13I1.

Taxoke B 1a00pPATOPUU UCCIIEAOBAHNUI KMCIOTHBIX
cocTaBoB U [TAB NOCTOSAHHO UAET paboTa IO CO3[JaHUIO
HOBBIX PELIETNITYP M TEXHOJIOTUHA IS KUCJIOTHBIX
06pPabOTOK HA OCHOBE OPIraHUYECKUX 1 HEOPI'AHUYECKUX
KUCJIOT.

HoBasA TeXHOJOruA paguaJIbHOIO
BCKPBITHA ILJIACTA

111 ITonos, OO0 «Hegbmeza3mexHoio2ust»

B Hacrosamniee Bpemsa Ha phIHKE HE(PTECEPBUCHBIX
YCIIYT BCE BO3PACTAIONIEE 3HAYEHUE ITPUOOPETAIOT
TEXHOJIOTUHU I/IHTCHCI/I(DI/IKQ.L[I/II/I CKBA4>XHH, ITOBBINICHMWA
HePTEOTJA4YH IIACTOB, JOOBIYU TPYAHOU3BICKAEMBIX 1
HETPAJULIMOHHBIX 3aI14COB YITIEBOJOPO/IOB.

OO0 «HedrerazrexHonMorus» CAUTAET 34 9ECTh
MIPOUHMOPMHUPOBATH YYACTHUKOB KOH(MEPEHIIUN OO
OJIHOU MEPCIIEKTUBHON PA3BUBAIOIIEHICS TEXHOJIOIUH,
NpeJHA3HAYEHHOM JIJIA PEMIEHNA BIIIENIEPEYHCICHHDBIX
3aJ1a4. Pedn uz1eT O TEXHOIOI MU ITPOBOJKHU ITPOTAKEHHBIX
paguanbHbBIX CTBOJIOB B IEUCTBYIONMEM (DOH/IE CKBAXKUH
MPU PAJUAJILHOM BCKPBITHH T1acTa (PBIT).

Hemuoro ucropuu. Ilepsble B Poccuu paboThl

Advancement of MultiLaterals), MHF is planned
to be performed in 2 wellbores, similar to well
Ne 58 C at Domanovichskoye field).

Company obtained experience of underbalanced
milling fracturing sleeves with coiled tubing and
steering directional drilling tool in well Ne 310 at
Rechitskoye field.

7. «Production Association Belorusneft» is
capable of conducting well construction and well
completion with MHF with no outside help.

Chemical Agents and Acid Treatment
Technologies Developed in the R&D Center
“Qilfield Chemistry”

L. Magadova, L. Davletshina, R&D Center “Oilfield
Chemistry”, The LM. Gubkin RSU of Oil and Gas

The most widespread technology of well
stimulation is acid treatment. Statistically each well
is treated with this technology once in 2 years. The
main purpose of acid treatments is acidification
of rock matrix and bottomhole clogging agents in
order to enlarge filtration channels and decrease
bottombhole filtration resistance.

Well-known problems during conventional
acid treatments are: high corrosion activity of
hydrochloric acid solution, high velocity of acid
reaction with rock, ferrum precipitation after acid
neutralization, high interfacial tension between
acid solution and hydrocarbons, build-up of
asphalt, resin, and paraffin deposits and stable
emulsions.

The application of conventional hydrochloric
acid treatment is not effective enough, it becomes
less effective during repeated treatments. At present
time there are lots of methods of enhancement
of acid solution effectiveness. They include using
complex high viscosity acid compositions with low
interfacial tension and acid retardation. Typically
hydrochloric acid composition is improved by
adding mixture of different surfactants. But during
most of acid treatments methods acid is filtrated
through drained reservoir zones while other zones
remain untreated. This is the main reason of low
effectiveness of repeated acid treatments.

Research and Development Center “Oilfield
Chemistry” team of Gubkin Russian State
University developed a wide range of acid
composition additives. Concentrations of these
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0 NPOTOTHUITY IPEACTABIIEMON TEXHOJIOTUH
PBIT npoBoguuce ¢ cepeauHnl 2000-X rogos Ha
MeCcTOpOoXaeHUAX «Tarned Ty, TYKOMJIA, «PocHed TH»,
THK-BP, d'azmpoma» u ap. Hamma KoMmnaHus NOArOTOBHIIA
U NIPOBEJIA PAANAIBHOE BCKPBITUE B «['azmpome»
Ha MECTOPOX)AeHUAX YpeHrod B 2007-2008 ropax.
[TpeXHUH YPOBEHD PA3BUTHA TEXHOJIIOTUH PAJJUATIBHOTO
BCKDBITUS HE IPUHEC 3(P(PEKTA IO IPUPOCTY AOOBIYU
YIJIEBOJIOPOJIOB B TEPPUT'€HHBIX KOJUIEKTOPAX HU B
OJTHOM N3 POCCUHCKUX KOMIIAHU. BMecTe c TeM B
KapOOHATHBIX KOJJIEKTOPAX ObLIIU MOJIYIEHBI KDATHBIC
npUpoCTs eduToB HePTU. OO0 «HedrerazrexHoaorus»
MPOAHAIN3UPOBAIA COOCTBEHHBII ONBIT IPOBEACHUSA
PaboT, pE3YABTATEL PAOOT B IPYTUX KOMITAHUAX U
YCTAHOBMJIA «y3KHE» MECTA TEXHOJIOTUH, HE TTO3BOJIUBIINE
MHOJIYYUTD PEZYIBTAT B TEPPUTEHHBIX KOJIJIEKTOPAX.
CeropHs Mbl TOBOPUM O BO3MOXXHOCTH HAYAJId
BHCIPCHUSI HA POCCUICKOM PbIHKE B 2016 o1y HOBO#
TEXHOJIOTUH PAAUATIBHOTO BCKPBITH A, UMEIOMIEN TONIBKO
O6IIYIO UAEIO THAPOMOHUTOPHON IIPOBOJIKU CTBOJIA,
HO a6CONIOTHO APYI'O€ TEXHOJIOTUYECKOE YCThEBOE
U 32001THOE OOOPYAOBAHUE, TAPAMETPHI U PEKUMEI
NPOBEAEHHUA TEXHOJIOTUH. DTA HOBAS TEXHOJIOTUSA
JIMIIEHA NTPEKHUX HEAOCTATKOB, OCTAHOBUBIINUX €€
MPOJBUXEHHE HA HE(PTECEPBUCHBIN PHIHOK. OHA
4JIaIITUPOBAHA K YCJIOBUAM KAaK KADOOHATHBIX, TAK
U TEPPUTEHHBIX KOJUIEKTOPOB. CyIECTBEHHBIM
MPEUMYIIECTBOM €€ IPUMEHEHUSA ABJIAETCSA BO3MOKHOCTD
NPOBENEHMA HA AETIPECCUHU ITOJTHOT'O ITUKJIA PA0OT —
OT IIPOBOJ KU KAHAJIA O CITYCKA KCILTYaTAIIMOHHOM
KOMIIOHOBKHM. JI€TaJIbHOE CPABHEHUE TEXHOJIOTUU U
060CHOBAHHME €€ IPEUMYIIECTB HA/JI TIPEKHUM aHAJIOTOM
TEXHOJIOT'MH, AKTYAJIbHOCTD €€ UCIIOJIb30BAHUA
NPEJICTABJIEHDI B IPE3EHTALIAH.

IIMaxXTHO-CKBAKUHHBIC KOJITIO6I/IHI‘OBI)I€
TEXHOJJOI'HH JJISI OCBOCHH A H IKCILIYyAaTAIITHH
TPYJHOU3BIECKAEMBIX 3AIIACOB HE(PTH K1 ra3a

A.B. Unorouta, BA. Agpanacoes, BIO. JIUHHUK,

B.B. Illepcmxun, PI'OY BI1IO docyoapcmeeHnblil

YHUBEPCUMEM YIPABLIeHUA»

Hcuepnanye NpOMBINIIEHHDBIX 3a11ACOB TPAANUIIMOHHON
He(MTH B OCHOBHBIX HEPTEJOOBIBAIOIINX PEIHOHAX
Poccun (3anagHas Cubups v [I0BOJIKBE) CTABAT
HAa [IOBECTKY JHA HEOOXOAUMOCTb OCBOEHU A
U IIPOMBIIIJIEHHOM IOOBIYU 3a11ACOB TSXKEJIOMN
BBICOKOBSI3KOM (OUTYMHOIT) 1 CJIAaHLICBOU HEPTH.
OJHUM 13 HAUOOJIEE NIEPCIICKTUBHBIX HAIIPABICHUI
B PEMIEHNH 3TOU IIPOOIEMBI ABJIAETCA PA3PAOOTKA
W BHCIPCHUC MMAXTHO-CKBA’KMHHBIX TEXHOJIOI'UI
OTPAOOTKU HETPAJULIMOHHBIX MECTOPOXKICHUNI
HedTH, THTETPHUPYIOMINX B ce6€ aIEKBATHBIM O6PA30M
IPOMaIHBIN HAKOIJIEHHDIH OIIBIT TOPHOIIAXTHOMN
3KCIUIYaTANU MECTOPOXK/IECHUH TBEP/IBIX MOJIE3HBIX
HCKOITA€MBIX U TPAJAUITHMOHHBIX YMCTO CKBA’JKMHHBIX
TEXHOJIOI'UH JOOBIYU HEPTU U I'd34.

OCHOBHA4 CYyTh TAKOI'O KOMIIJIEKCHOTO
(MHTETPUPOBAHHOIO) NOAX0/1A 3AK/II0UACTCS B TOM, YTO
BCKPBITHUE U IOATOTOBKY HE(PTETa30COAEPKAIINX IJIACTOB
U 3AJIEKEU K OTPAGOTKE OCYIIECTBIISAIOT IIAXTHBIMH
CTBOJIAMHU U TOA3EMHBIMU I'OPHO-TIOIIOTOBUTEIBHBIMU
BBIPAOOTKAMH, 4 U3BJICUCHHE 1IEJIEBOIO IPOAYKTA U3
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additives are chosen in accordance with laboratory
test results. Additives are tested for: compatibility
with reservoir fluids, mineral composition of
reservoir rock and structure of bottomhole
clogging agents.

Laboratory of acid composition and surfactants
analysis carries out development of new formulas
and technologies for acid treatments based on
organic and inorganic acids.

New Radial Drilling Technology

Pavel Popou, Neftegastechnology, LLC

At present time technologies of well
stimulation, enhanced oil recovery, production
of unconventional resources are of the increasing
importance in the oilfield service market.

LLC Neftegastechnology is proud to present
new perspective developing technology designed
for completing tasks mentioned above. This is
the technology of drilling long-distance radial
sidetracks in operating wells - Radial Drilling
Technology (RDT).

Russia’s first operations on RDT started from
mid-2000’s at fields operated by Tatneft, LUKOIL,
Rosneft, TNK-BP, Gazprom and others. In 2007-
2008 our company prepared and conducted
radial drilling at Urengoiskoye field operated by
Gazprom. Previous level of technical proficiency
for this technology wasn't profitable in production
enhancement in terrigenous reservoirs in no
Russian company. At the same time radial drilling
did enhance production rates in carbonate
reservoirs. Neftegastechnology LLC conducted
analysis of its own experience and operational
data from other companies and specified weak
points of this technology.

Today we are talking about the opportunity
of implementing new radial drilling technology
in Russian oilfield market. General idea of jet
drilling is the same but surface and bottomhole
equipment, parameters and processing method
are entirely different. When developing this
technology we got rid of previous disadvantages
that holded its expansion to the oilfield market.
This technology has been adapted to both
terrigenous and carbonate reservoirs. One of
the substantial advantages of the application of
this technology is the ability to keep full range of
operations — from drilling channel to lowering



OPOAYKTUBHBIX IIJIACTOB, T.€. COOCTBEHHO JJOObIYY HE(PTHU

WJIN TA32, BEAYT IIyTEM OYPEHUA U COOTBETCTBYIOIIETO

06yCTPOICTBA CUCTEM HATHETATEIBHO-JPEHUPYIOIINX

U JOOBIBAIOIMIUX CKBAXKUH, KOTOPBIE COOPYXKAIOTCA U3

MNO/I3€MHBIX TOPHO-TIOATOTOBUTEIBHBIX BEIPAOOTOK, 4

TAKKE IYTEM HEITPEPBIBHOI'O UCIIOIB30BAHUS HANOOJIEE

3P OEKTUBHBIX U 6€30MACHBIX TEPMOT'A30KUIKOCTHBIX

CrIoCO60B BO3JACHUCTBHUS U TEXHOJIOT U

06pabOTKH NPOJYKTUBHBIX IIJIACTOB B BLIEMOYHO-

JTOOBIYHBIX CTOJIO6AX CO3IABAEMBIX ITOA3EMHBIX

IHEPTOTEXHOJOIHYECKUX KOMILIEKCOB.

OCHOBHBIMHU JIOCTOMHCTBAMH U KOHKYPEHTHBIMH
MPEUMYIIECTBAMU MPEIIATAEMBIX MTAXTHO-
CKBa’KMHHBIX U KOJITIOOMHTOBBIX TEXHOJIOIUH OCBOEHU A
U 3KCIUTYATALIUU TPYTHOU3BIEKAEMBIX 3aITACOB HE(PTHU U
ra3a ABJsIOTCS:

* MAaKCHMaJIbHOE CHUXXEHHE IKOJIOTUYECKON HATPY3KHU
Ha OKPYXKAIOMIYIO CPEY JJHEBHOI IOBEPXHOCTH,

* CHMIKEHHE OOIIEro 06beMa 6ypEHMs TOOBIBAIOIINX
CKBAXHH JIO IPUEMJIEMOTIO IO COOOPAKEHUAM
CTOMMOCTH YPOBHS;

* obecrneyeHne IKOJIOTNYECKOU 6E30MACHOCTH
NIPUMEHAEMBIX TEXHOJIOTUHA CTUMYJIALIUNA
U UHTCHCU(PHUKATUN HEPTETA300TIA9N
HU3KOIIPOHHUIAEMBIX CJIAHIIEBBIX IIPOJYKTUBHBIX
IUIACTOB M 3JIESKEHN BBICOKOBA3KOM OUTYMHOU HE(PTH;

* KPAaTHOE NOBBIIICHUE 3HAYEHU I KO PUIireHTa
U3BJIeYEHNA HEPTHU (YIJIEBOAOPOOB);

¢ 3(PEKTUBHOE UCIIOIB30BAHUE (B TOM YUCJIE
HU3KOKAJIOPUITHOT'O) IOy THOT'O HEMPTAHOTO Ia3a JJId
BBIPAOOTKM JIEKTPHUYECKOI U TETIJIOBOK S3HEPTUH,

4 TAKXKE APYTUX BOCTPEOOBAHHBIX MPOJYKTOB €TO
epePabOTKY;

* BO3MOKHOCTB PAIIMOHAJIBHOI'O IIPUMEHEHU A
U JAJIBHENIIETO KOMILIEKCHOTO PA3BUTUA
OCHOBOIIOJIATAIOIIUX TEXHOJOI UM U JOCTUKEHUN
I'OPHOT'O IIPOU3BO/ICTBA B PAMKAX OCBOCHHBIX 1
UHQPPACTPYKTYPHO PA3BUTHIX PETHOHOB CTPAHBI
U UMCIOIINXCSI OTEYECTBEHHBIX TEXHOJIOI'UI 1
060pYIOBAHNS,

* YBEJIMYECHUE JUINTEIBHOCTH )KU3HEHHOT'O IIKJIA
(CpOKa CJ1y>KOBbI 1 BO3MOKHOI'O 3(P(PEKTUBHOI'O
HCIIOJIb30BAHMUS) CO3/JaBAEMBIX OCHOBHBIX
IIPOM3BO/CTBEHHBIX AKTHBOB.

I/IHHOBaIII/IOHHI)IC KOJITIO6I/IHFOBI)IC TEXHOJJIOI'HH
JIJIs HOBBINIEH U 3(hHEeKTHBHOCTH JOOBIIH
YITIEBOJOPOIOB

CA. Ampyuresun, C3AO Hosunra»

B poxnazae nogpo6HO paCCMATPUBAETCA CO3JAHHOE
B KOHCTPYKTOPCKOM 610p0 C3AO «HOBHHKA»
WHHOBAILIMOHHOE O60PYIOBAHUE /IJIsI OCYIIECTBICHUS
BBICOKOITPOAYKTUBHBIX TEXHOJIOTUI HEMPTETa30BOI'O
CEpBHUCA. A UMEHHO:

*  00OpYIOBAHUE /15 PAAHAJIBHOI'O BCKPBITH S IIJIACTOB;

* 00OpPYIOBAHUE /151 KUCJIOTOCTPYHHOI'O OypeHUS;

¢ TEXHOJIOTUS 1 O6OPYJOBAHUE JIISI OYUCTKU CKBAKHIH C
4HOMAJIPHO HU3KHM IUIACTOBBIM JIaBJICHUEM.

BBICOKOTEXHOJIOI'HYHBIN CTEH/, JJI51 HCIIBITAHH A
THOKHX TPYO
Henwvcor Ileposo, Kapaoc Ilas, Xasvep Xonvymar,

4

casing - on an underbalanced level. Presented are
comparison of this modern technology and the
previous one, justification of its advantages and the
applicability.

Mining-Downhole and Coiled Tubing
Technologies for Development and
Production of Hard-to-Recover Oil and Gas
Reserves

A. Ilyusha, V. Afanasjeuv, V. LinniR, V. Sherstkin,
The State University of Management

Depletion of technically recoverable reserves
in main oil producing regions of Russia (Western
Siberia, Volga region) brings the issue of
development of super-viscous (bitumen) and shale
oil to the top of the agenda. In this regard, one of
the most promising directions is development
and implementation of mining-downhole
technologies in the unconventional oil fields
exploitation. This technology encompasses a great
wealth of experience of using shafts to recover
solid minerals and conventional oil and gas well
technologies.

Main subject of such integrated method is
as follows: reservoir drilling and pretreatment
are performed by using shafts and mines
while production is carried out by drilling and
construction of producing and injection wells out
of mines. Also production is supported by constant
use of most effective and safe thermal gas-fluid
stimulation methods and reservoir treatments in
extraction columns as a part of subsurface power-
engineering system.

Main competitive advantages of using mining-
downhole and coiled tubing technologies for
development and production of hard-to-recover
oil and gas reserves are as follows:

» Substantial decrease in the environmental
impact on daylight surface;

* Decrease in production wells drilling footage in
terms of reasonable cost;

» Providing environmental safety of applied
stimulation technologies (low-permeability
shale and super-viscous oil reservoirs
stimulation);

» Several-fold increase in oil recovery factor;

« Efficient use of associated petroleum gas in
generating electric power and thermal energy
and other derivative products;
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TECHNOLOGIES

Hoaxum Onnenm (HUncmumym mexrono2uil
Hegbme2az0000bitu, KnaycmansCKuil mexHiueckuli

YHUB 6’[ cume 77’2)

Tpy6Has NIPOAYKIINUSA UCTIOIb3YETCA IIPU OONBIIUHCTBE
PaboT, OTHOCAIINXCS K HE(PTETA30BON HHYCTPHUU.
HazpexHOCTB TI060H ONEPAIIUU MOKET ObITh
YIIy4IlI€HA IYTEM PEACKA3AHU A *KU3HEHHOTO IIUKJIA
TPYOHBIX U3JIETHHI. DTO TAKKE IO3BOJIUT CHU3UTD
HEMNPOAYKTHUBHOE BPEMA U U30€KATh JOMOTHUTEIBHBIX
pacxoioB.

TTOCKONBKY JJ1 TAKUX NPEJICKA3aHUNA TPEOYETCS
O4YE€Hb TOYHOE BOCITPOU3BEICHUE PEATIBHBIX HAIPY30K Ha
ruokue Tpy6sl (I'T) B ipolriecce uX UCIOIb30BAHUS, ObLT
CIIPOEKTUPOBAH U ITOCTPOEH YHUKAIBHBIN CTEH/] 15
MOJIEJIMPOBAHUS BCEBO3MOXKHBIX ITPOLIECCOB, KOTOPBIE
CIIOCOOCTBYIOT BBIXO[Y U3 CTPOS KOJITIOOMHTA.

K OCHOBHBIM HArpy3kaM Ha I'T MOXXHO OTHECTH
CTUOAIONIVE HATPY3KH, IEHCTBUE BHYTPEHHETO
JIABJIEHUS U OCEBBIE/PACTATUBAIONINE BO3AEUCTBUA.

B otnmnune OT APyrux TPyOHBIX U3EIUI, NICTIOTb3YEMBIX
B He(pTEra3oBo nHAyCTpUY, I'T mogBEpraloTcs
IUTACTUYECKON ie(POPMALINU U3-32 PETYIIAPHBIX

[JUKJIOB U3r16a, KOTOPBIE OOYCIOBIEHBI TPOXOXKACHUEM
KOJTIOOHMHT A Y€PE3 BEPTIIIOT U HAMATBIBAHUEM HA
6apabaH. BHyTpEHHEE JJaBJICHUE BKYIIE C MEHSIOIUMUCS
CTUOAIOMIMMHU HATPY3KAMH OTBETCTBEHHBI 34
oBannzanuio I'T (MoTepro NEPBOHAYAIBHOT'O KPYIJTIOTO
COCTOSAHUSA). OBAJIBHOCTD TPYO CHJIBHO BIUSAET HA
CIIOCOOHOCTB KOITIOOMHTI'A COITPOTUBIIATHCS ICHCTBHIO
BHYTPEHHET'O WJIU BHEIIHETO /1aByicHU . [IoCKOnbKy I'T
NPEACTABISAIOT COOOU HEPA3PBIBHYIO KOJIOHHY JIIMHOM
JIO HECKOJIBKUX TBICAY METPOB, OYE€HD YACTBIM SIBJIEHUEM,
CBOWMCTBEHHBIM KOJITIOOMHIY, ABJIAETCA €T0 YJIMHEHNE
M3-34 OCEBBIX HATPY30K, OOYCJIIOBIEHHBIX BO3/IEHCTBUEM
COOGCTBEHHOTO BECA ITPH HAXOXK/IEHUN B BEDTUKAJIBHONU
YACTU CKBAKUHBL HaKkoHeL, BA’KHO IIPHUHATD BO
BHUMA4HHE TPEHUE O CTEHKU CTBOJIA CKBAXKUHBI, KOTOPOE
npucyTcTByeT npu cnycke I'T. TpeHue MoxXeT ObITh
NPEACTABIEHO KAK MHAYIIMPOBAHHBIN KPYTAIIUHN
MOMEHT.

Hospiii cTen A uctbiTanui I'T cnocobeH
CHUMYJIUPOBATD BCE BBIMEYITOMAHYTBIE HATPY3KH KAK I10
OTAENBHOCTH, TAK U OJHOBPEMEHHO. DTO IIPOU3BOANTCA
MIPU ITIOMOIIM T'UAPABINYECKUX IIUJINHPOB,
JEHUCTBYIOIINX HA TECTOBBIY OOPA3ELL.

B moks1aie TOKA3aHbBI PE3YIBTATHI IEPBBIX TECTOB I'T,

2 TAKJKE ITPOBE/ICHO CPABHEHUE C IPYTUMH JOCTYIIHBIMU
JaHHBIMU. TECTHI IPOBEJEHBI IIOJ, ICHCTBUEM BBICOKOI'O
BHYTPEHHETO JJABJICHUS JIJIS1 TOT'O, YTOOBI CUMYJIUPOBATh
YCJIOBHSI BBICOKOHAIIOPHBIX CKBAXKUH.

TeXHOJIOTUA OJHOBPEMEHHO-PA3AETbHOM
3KCIUIYAaTAlHH JBYX IVIACTOB B CKBAKHHAX C
HOBBIIIEHHBIM I'a30BBIM (hakTOpOM

AL Tpemwvaxos, HA. emarnenxo, MH. Ianatl,

1111 Cenvrun, C /. Knouros, benHHITHRegpmo PYT]
d1IpoussoocmeerHoe 0o0seourHeHue <beropycHednios

BOAMBITNHCTBO HEMPTIHBIX MECTOPOXK/ACHUMI
Pecnry6iriku Beapych sIBISIOTCS MHOT'OIIJIACTOBBIMU.
Kaxk nnpaBuiIO, Ka>K/AbIM IIACT UMEET CBOU I'€OJIOIO-
(pU3NYECKUE XAPAKTEPUCTHUKH, KOTOPBIE 3HAYUTEIBHO
OTIIMYAIOTCS OT TAKOBBIX COCEJHUX IIACTOB. OIBIT
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» The opportunity of smart use and further
integrated development of major mining
technologies in terms of country regions with
well-developed infrastructure and available
technologies and equipment ;

 Increase in length of main business assets life
cycle (service life and efficient use).

Innovative Coiled Tubing Technologies for
Hydrocarbons Recovery Intensification
Sergey Atrusbkevich, Novinka, CJSC
The paper gives a detailed consideration to
innovative equipment developed in Novinka,
CJSC for implementing different high-efficient
technologies in oilfield service. They include:
» Radial drilling equipment;
* Acid jet drilling equipment;
» Technology and equipment for cleanout of
wells with abnormally low formation pressure
(ALFP).

High-End Testing Frame for Coiled Tubings
Nelson Perozo, Carlos Paz, Javier Holzmann,

Joachim Oppelt (ITE — Clausthal University of

Technology)

Tubulars are involved in most of the activities
related to the oil and gas industry. The reliability of
any operation can be enhanced by predicting the
lifetime of these tubulars and thus avoiding non-
productive time and excessive costs.

With the need of accurately replicate the actual
service loads acting on coiled tubings during its
operation in the field, a unique testing frame was
designed and built to simulate all the different
processes promoting the failure of these tubulars.

The main loads acting on coiled tubings are
the bending, internal pressure and axial load.
Unlike the rest of the tubulars used in the oil and
gas industry, coiled tubings work under plastic
deformation because of the bending cycles
encountered while passing through the reel and
gooseneck.The internal pressure, altogether with
the alternating bending loads are responsible for
the ovality of the pipe, an effect representing the
loss of roundness in the coiled tubing. The ovality
strongly affects the capacity of the tubing to resist
the presence of internal or external pressures.
Since the coiled tubing is one piece of pipe which
can measure even thousands of meters, it is very
common for this tubular to suffer elongation
because of the high axial tension load represented
by its own buoyed weight when it hangs in the
vertical section of a well. Finally, it is important to
take into account the friction with the walls of the
wellbore as the tubing is deployed. This friction
can be represented as an induced torque in
the pipe.

The new testing frame is able to simulate all
these possible loads either separately or at the
same time by means of hydraulic cylinders acting
directly on the test specimen.

The results of the first tests applied on coiled



Pa3paboOTKU HEPTIHBIX MECTOPOXKAECHUN C HECKOJIBKHUMU
IJIACTAMH OJJHOM CETKOM CKBAKUH IIOKA3aJI, YTO 3TO
BEZIET K HEPABHOMEPHOI BBIPAOOTKE 3a11ACOB, IPOPLIBAM
BBITECHAIOWIETO HEPTh areHTa (KAaK IIPABUJIO, BOALI) K
JIOOBIBAIOIIMM CKBA’KMHAM IO HANOOJIEE IPOAYKTUBHBIM
IJIACTaM, 3HAYUTEJIbHBIM ITIOTEPSM B JOObIUE HE(PTHU

Y CHIDKEHHIO KO3 (PUITHEHTA HEPTEOTAAYU. DTO
CBSI3aHO C TEM, YTO JJIS KAXKJOI'O HEPTECONEPHKAIIETO
IIACTA (3AJIEXKHN) C yIETOM OCOOEHHOCTEL €TO I'€0JIOrO-
(PU3UYECKUX CBOHCTB TPEOYIOTCA CBOU HHIUBU/YAJIbHBIE
PEXUMBI IKCILTYATALUH, KOTOPBIE OOECIIEYUBAIOT
MAaKCHUMaJIBHYIO OOy HE(PTH U KOIPDUITUEHT

ee u3ByiedeHs. [I03TOMY B HOCTIEJHUE TOBI A1
Pa3pabOTKU KAXKJOr0 HEPTECOAEPHKAIIETO IIACTA
CO3/JIA€TCA CBOSI CUCTEMA PA3PAOOTKH, BKIIOYAIOIAS

CeThb JOOBIBAIONUX CKBAKUH. 1J151 BBITECHEHUSI HEPTU

M3 IIJIACTA CO3[JAE€TCSA CETh HATHETATEBHBIX CKBAXKUH, B
KOTOPBIE 3AKAYUBAETCS BBITECHAIOINUNA ATCHT

(B OCHOBHOM BOJ|2).

J1J11 CHUKEHUA 3aTPAT, CBA3AHHBIX CO CTPOUTENBCTBOM
CETKH CKBAXKUH JIJI PA3PAOOTKH KAXKIOT'O U3 IIACTOB,
UX 06yCTPOMCTBOM U BKJIIIOUEHUEM B CUCTEMY COOpaA U
TPAHCIOPTA HEPTH, YBETUYEHHA TEMIIOB PA3PAOOTKH
MECTOPOXKIEHNMH, TOBBIIIEHN A HEPTEOTAUN ILIACTOB
U PEHTAOEIBHOCTH JKCILIYaTAIMU CKBA>KHUH B PYTI
«[Ipon3BOACTBEHHOE OO BEAUHEHHE «BETOPYCHEPTD>
pa3paboTaHa U BHEAPEHA TEXHOIOIHUA OFHOBPEMEHHO-
Pa3feabHOM SKCILTYATAIUY [IBYX IUIACTOB B CKBAXKUHE
C HOBBIIIEHHBIM I'Aa30BbIM (DAKTOPOM. [IJI peannsanu
TEXHOJIOI'MH PA3PA0OTAHO U U3TOTOBJIEHO CKBAJKMHHOE
060pPYAOBAHHE.

TexHOJIOrUsA Pa3AeabHOM SKCILTYyATAIIUY JIBYX ILIACTOB
TO3BOJIAET BBIIIONHATD JOOBIYY HE(PTH U3 IBYX IIJIACTOB
C MCITIOJIb30BAHHEM IITAHIOBOX HACOCHON YCTAHOBKHU.
CIIyCK YCTAaHOBKH B CKBAKMHY OCYIIECTBIAECTCA HA
KOJIOHHE JIM(PTOBBIX TPYO C XBOCTOBHKOM HUKE
HACOCHOH YCTAHOBKH, HA KOTOPOM HAXOAWTCS MAKED,
006€ECIICYNBAIOINIT PA30OIICHUE BEPXHEI'O U HUKHETO
3KCILTyaTUPYEMBIX IJIACTOB. [JIyOMHHAA HACOCHAA
IITAHTOBAA YCTAHOBKA MMEET JIBA BXO/A, OJUH 13
KOTOPBIX COOBINAETCA C HAAIAKEPHBIM, 4 BTOPOU C
MOJITAKEPHBIM IIPOCTPAHCTBOM CKBAXXUHBI YEPE3
BCACBIBAIOUIHUE KJIAIAHBL BBIXO/ HACOCA COOOIIEH
C IIOJIOCTBIO KOJIOHHBI JIN(PTOBBIX TPYO Yepe3
HATrHETATEIbHBIN KyIanaH. Ha BHEIHEN CTOpOHE
KOJIOHHBI JIM(PTOBBIX TPYO KPEMTUTCA CKBAXXUHHBIA
TPyOOIPOBOJ /1151 OTBO/IA IOy THOT'O I'a3a U3-T1O/
MMAKEPHOT'O NPOCTPAHCTBA. OTAEICHHE NOITYTHOI'O I'a32
W3 IIJIACTOBOTO (hJIION/1A, TOCTYITAIONIETO U3 HHUKHETO
IJIACTA, OOECTIEUMBAETCS 32 CYET MHOTOKPATHOTO
N3MCHCHUA HaHpaBJICHI/IH JABMKCHUA IIOTOKA C
IMOCTOSIHHBIM OTBOZIOM BBIJICJIUBIIIEI'OCS I'a3a 10
CKBKMHHOMY TPYOOIIPOBOAY B IMHUIO HedTECOHOPA
HAa YCThE CKBAKMHBI MJIN B HA/INAKEPHYIO IOJIOCTh
CKBa’KMHBI (B 3aTPyOHOE IPOCTPAHCTBO) BHIIIE
JUHAMHYECKOTO YPOBHS XKUJKOCTH. TeXHOIOr s
BHe psiercs ¢ 2012 ropa. Ha 01.10.1015 TexHosorus
BHEPEHA Ha 23 CKBAXXUHAX. CPEIHUN IPUPOCT
ae6uta HeTU HA 1 CKBAXKUHY COCTABHII 7,5 T/CYT.
3a Iepuo/ BHEIPEHHUS OT PEATU3AIUH TEXHOIOTUU
JIOTIOJIHUTEIBbHAS JOObIYA HE(PTU COCTABIIIA HosIee
120 TBICSAY TOHH.

tubings are shown and compared with other
available results. These first tests were run with
high internal pressure in order to simulate the
loads acting in high pressure wells.

The Technology of Dual Completion in
Wells with High Gas to Oil Ratio

D. Tretjakouv, N. Demyanenko, M. Galay, P. Selkin,
S. Klochkov, RUP PO Belorusneft

Most of oil fields in Republic of Belarus are
multilayer fields. Generally each layer with its
own geological characterization is different from
adjacent layers. According to field development
experience, multilayer field development with
one well spacing pattern causes unbalanced
recovery of reserves, displacement agent (water)
breakthrough into producing wells, loss of
production and reduction in oil recovery factor.
This is because each layer with its own properties
requires special operation mode that provides the
highest production rate and oil recovery factor.
Hence, in recent years it has become necessary
to design field development system with special
producing well spacing pattern for each layer. It is
also necessary to develop injection well spacing
pattern for displacement agent (mainly water)
injection.

In order to cut costs for well spacing pattern
construction for each layer, construction of
production, processing and transportation
facilities, to accelerate field development rate,
enhance oil recovery and feasibility of well
operation «Production Association Belorusneft»
developed and implemented «the technology of
dual completion in wells with high gas to oil ratio».
All required well equipment is developed and
manufactured.

The technology of dual completion enables
2-layers oil production using sucker rod pumping
unit. Unit is tubing-conveyed into the wellbore
with liner located below pumping unit. Liner
packer provides isolation of upper and lower
layers. Sucker rod pumping unit has 2 inlets: they
intercommunicate through suction valves with
the space above the packer and space below the
packer respectively. Pup inlet is connected with
tubing trough the injection valve. Downhole
pipeline is used for associated gas withdrawal
out of the space below the packer; it is mounted
on the outside of the tubing. Associated gas is
separated from reservoir fluid flowing from
lower layer. It is performed by multiple changes
of flow direction with continuous gas withdrawal
through the downhole pipeline to the surface or
to the space above the packer (annulus) above
the well dynamic head. This technology has been
implemented since 2012. By the date 01.10.2015
the technology was implemented in 23 wells.
The average rate growth constituted 7,5 t/day per
1 well. During implementation period,
incremental ultimate oil recovery reached more
than 120 thousand tons.

TEXHOJIOT'N
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TECHNOLOGIES

Fidmash.

PemreHH A, NPOBEPEHHEIE BPEMEHEM.
B3risang B Oyayumiee

IO.B. Benyeurt, C3AO «DHIIMAIIT

B COBpEMEHHBIX YCIOBUAX OCHOBHBIM CPEJCTBOM
MHOBBIIIEHU S SKOHOMUYECKOH 3(P(PEKTUBHOCTU
HEPTEra30CEPBUCHBIX NPEANIPUATHN ABIACTCA
BHE/IPEHHNE HOBBIX TEXHOJIOTHUH PH NOMOIIHN
COBPEMEHHOTI'O O60OPYJOBAHU A, KOTOPOE MO3BOISAET
K4K OCBAUBATb HOBBIE CETMEHTHI PBIHKA, TAK U CHIKATh
U3JIEP’KKHU [IPU IPOBEIEHUN ONIEPALTUTL.

ITo nH(popMaIINH PA/IA AHATUTUYECKUX KOMITAHUH,

B CPELHECPOYHOM IIEPCIIEKTHUBE IIPOU3OUAYT
3HAYUTEIBHBIE U3MEHEHHU S CTPYKTYPBI PBIHKA
KOJITIOOMHTA. B TOM uncie oxxnpaeTca poct high-
COSt CETMEHTA, U IIPEK/IE BCETO 3TO OyJET CBA3AHO
C poctoM Jionu 6onee foporux onepanuil (KPC,
BCKPBITHE IIJIACTOB HA Jienipeccuu, 3bC, ocBoenune
TOPU3OHTAJIBHBIX CKBA’KHH, COITPOBOX/CHUE
MHOrocTaauunbeix I'PIT v nip.).

C3AO «PH1IMAIII» B CBOEU IEITETBHOCTU
PYKOBOACTBYETCSI CTPATETHUE, 6A3UPYIOIIECIC HA
MHOT'OJIETHEM OIIBITE, UHAUBHU/IYATIBHOM Y THOKOM
MNOAXOJE K KAXKJOMY 3aKA34HKY, BHEAPDEHUU IIEPENOBBIX
HUJIEN ¥ TEXHOJIOTUN, PEATINIALINH IIPOEKTOB I10/] KJIIOY,
4JIaIITalluv OOOPYAOBAHUA O/ TEXHOJIOTUHU 3aKA3UNKA
Y PETUOHIKCIUIYATALUH, CEPBUCHOM OOCIYKUBAHUU U
PETUOHAJIBHBIX CKIaax 3UIL

B poknazne npuseneH 0630p KaK CEPUIHOTO
060pYAOBAHMS (KOATIOOMHI'OBOE, A30THOE, HACOCHOE,
KoMILIeKCh I'PIT 1 p.) U151 BBICOKOTEXHOJIOTUYECKUX
OINEPALIMHA ITO NOBBIMEHHIO HEPTErA300TAAYH, TAK
HOBBIX Pa3Pab0TOK, OTBEYAIOIINX COBPEMEHHBIM
TpebOBaHMUA PEIHKA. OCO60€ BHUMAHHE YEIEHO
CHUCTEMAM ABTOMATU3ALIMHU U YIIPABIEHUA
KOMILIEKCAMHU.

Bmopas uacmo me3ucos 00K1ao0s,
npedcmasgneroix Ha 16-11 MencoyHapooHoli HayuHo-
npaxmuueckoil korgeperui <Koamrooun2o6sie
mexnono2uu, I'PIT, 61ympuckeaxicurvie paboniots,
Oyoem o1nyouKo8ard 6 aICypHane <Bpems
Kommioourza» Ne 1 (55) 6 2016 200y.
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C3A0 «®PUOMALL» - reHepanbHbIA
CrOHCOp KOHepeHUn

Fidmash is the Primary Sponsor
of the Conference

Mo nHdopmaLmm psaa aHaNIUTUYECKUX KOMMaHWM,
B CpeHeCpOYHOM NepcnekTnaee NponsonayT
3HauUTeNbHble U3MEHEHUs CTPYKTYPbI pPbiHKA
KonTioOMHra. B Tom uncne oxmngaetcsa poct high-
cost cerMeHTa, 1 Npex.ae BCero 3To byaeT cBSI3aHO

C pocTom gonu bonee poporux onepaummn (KPC,
BCKpPbITUE NnacToB Ha aenpeccun, 3bC, ocBoeHue
rOpPM30HTasIbHbIX CKBa>XMH, CONPOBOXAEHNE
MHoroctaaumHbix PN n np.).

According to the information of some analytic
companies, the structure of coiled tubing market

will significantly change in the mid-term. High-cost
segment of the market will grow. It is connected mainly
with the increase of the number high-cost operations

(well workover, underbalanced drilling, sidetracking,
horizontal drilling, multi-stage fracturing, etc.).

Time Proved Decisions. Future Outlook

Yu. Belugin, NOV FIDMASH

Today the main method of increasing the economic
efficiency of oil and gas service companies is the
introduction of new technologies with the help of state-
of-the-art equipment, which allows both developing of
new markets and decreasing of operational expenses.

According to the information of some analytic
companies, the structure of coiled tubing market
will significantly change in the mid-term. High-cost
segment of the market will grow. It is connected mainly
with the increase of the number high-cost operations
(well workover, underbalanced drilling, sidetracking,
horizontal drilling, multi-stage fracturing, etc.).

NOV FIDMASH's activity is regulated by the strategy
based on the long-term experience, individual and
flexible attention to every customer, introduction of
advanced ideas and technologies, realization of turn-
key projects, adaptation of equipment according to
customer's technologies and the operations region, as
well as on the high-quality maintenance service and the
presence of regional spare parts warehouses.

The article contains the review of both the production
equipment (coiled tubing, nitrogen, pumping, fracturing,
etc) for high-tech EOR operations and new developments
capable of meeting modern markets’ requirements.

A special attention was paid to the automation and
control systems.

The second part of the proceedings of the 16%
International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference
will be published in Coiled Tubing Times journcl
Ne 55 (2016,N\e 1).



