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PROCEEDINGS OF THE 16™ INTERNATIONAL
SCIENTIFIC AND PRACTICAL COILED TUBING,
HYDRAULIC FRACTURING AND WELL INTERVENTION
CONFERENCE (PART 2)

MAKEP REELFRAC™ 1 CUCTEMA CABOEHHbIX
MAKEPOB REELFRAC™ AJi NPOBEAEHUA
HEOrPAHWYEHHOIO KOJINYECTBA CTAAUIA
TMAPOPA3PbLIBA NJIACTA N NOBTOPHLIX PN

C. Kogaanes, T. Cabumoa, Weatherford

ITakep ReelFrac («Punn®pax») KOMIAaHUNU
Weatherford — 3T0 cucTeMa, yCTAHABINBAEMAS
1o Harpyskou npu nomommu 'HKT, kotopas
MO3BOJISIET NPOBOJUTH MHOTO30HHBIE IEP(POPALIUH,
U30JIALUU U TUAPOpPa3peIBbl Iu1acTa (I'PIT) 3a
OJJHY CIIYCKO-MOJ/bEMHYIO OIIEPALIHIO, OUTyTUMO
HOBBIMIAA 9PPOEKTUBHOCTD PA6OT B CPDABHEHUHU C
TPAJAUIIUOHHBIMH METOAMHU IPUMEHEHUS TPOOOK U
BBIIIOJTHEHU A IEP(POPALTUOHHBIX PAOOT.

ITakep ReelFrac ucnosb3yeT abpa3uBHBIN
nep@doparop A1 POPMUPOBAHHU A B3AUMOCBA3HU
MEXKY CTBOJIOM CKBA>KHMHBI U IJIACTOM HJIN
UHCTPYMEHT NEPEKIIOUEHUA /11 OTKPBITHS IOPTOB
XBOCTOBUKA. [Tocse nepdopanuu (OTKPITUS IOPTA)
MAaKEDP AKTUBUPYETCS I U3OJIALIUU CTBOJIA CKBAKUHBI
HMKE OIPEAEIIEHHON 30HBL. B 3TON 30HE IPOBOAUTCA
T'PIT mocpeaCcTBOM 3aKaYKH YEPES MATIOE KOJIBIIEBOE
npocTpancTso. [Tocie I'PIT gasieHye Ha makep
CTAOWIN3UPYETCA U MAKEP BO3BPAIIAETCA B UCXOLHOE
COCTOSIHHE, 4 CUCTEMA IIEPEMEIAETC Ha CIEAYIOIIYIO
30HY JJIs JAJIbHENIIEN ITep(POpaALTH, U3OIALIUA U
I'PTI. Takas cUCTEMA IO3BOJIAET IIPOBOJUTH PAOOTHI
BO MHOT'MX 30HaX 32 OJJHYy CI1O, 3HAUUTEIBHO
COKpamas NPOAOJIKUTEBHOCTb PA0OT U CTOUMOCTD
3aKAHYMBAHHUA CKBAXKUHBL

Cucrema CIBOCHHBIX ITakepos ReelFrac,
AKTHUBHPYEMA BECOM PAOOYEN KOJIOHHBI,

TIO3BOJISIET IPOBOJUTH OOPA6OTKH HECKOIBKUX

30H Iu1acTa 32 ogHy CITO npu NpoBeAeHUU PaboT

10 IIOBTOPHOMY I'MJIPOPA3PEIBY I1acTa. [1pn
JOCTUKEHHUHN HEOOXOAMMOI ITTyOUHBI ITAKEP U AKOPb
YCTAHABIUBAIOTCA IyTEM PACXAXKUBAHU A KOJIOHHBI C
TIOMOIIIBIO MEXaHU3MAa Auto]-Slot («ABTO [Ixei-CiioT»).
JanpHeimas Harpy3Ka, IPUKIaJblBacMast Ha IaKep,
NPUBOAUT K AKTUBALIUH YIVIOTHUTEIBHBIX 3JIEMEHTOB.
ITocne akTUBaAUU YIJIOTHUTEIbHBIX 3JIEMEHTOB (C
YAIIEYHBIMUA MAHXKETAMHU HUJIU 6€3) 002 PA3TPY30YHBIX
YCTPOMUCTBA HAXOAATCA B 3AKPBITOM ITOJIOKEHHUU.

Ilocne npoBeieHUsA 06PA0OTKH BBIOPAHHOM 30HBI
Pa3rpy304YHBIE YCTPOUCTBA NOCIEOBATENBHO, ITyTEM
CHSTHUSI HATPY3KU U [TOJ/bEMA PA6OYCH KOJIOHHBI,
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REELFRAC™ PACKER AND REELFRAC
COMPRESSION-SET STRADDLE PACKER SYSTEM
FOR UNLIMITED MULTISTAGE FRACTURING AND
REFRAC OPERATIONS

Sergey Kovalev, Timur Sabitov, Weather ford

Weatherford’s ReelFrac Packer is a compression-
set, coil-tubing-conveyed system that enables
multizone perforation, isolation, and fracturing
during a single trip in the wellbore, dramatically
increasing operation efficiency in comparison to
conventional plug-and-perforation methods.

The ReelFrac uses an abrasive perforator to
establish communication between the wellbore
and formation or shifting tool for opening the
sleeves of completion. After all the perforations
are created (sleeve open), a multiset coiled-tubing
packer is activated to isolate the wellbore below
a specific zone. The zone is then hydraulically
fractured by pumping down the coiled-tubing
casing annulus. After the fracturing operation,
the packer ispressure-equalized and unset, and
the system is moved to the next zone for further
perforation, isolation, and fracturing operations.
This system enables multiple zones to be treated
with a single trip into the wellbore, significantly
reducing completion costs and operation time.

The ReelFrac compression-set straddle packer
system enables multizone isolation and fracturing
in a single trip during refrac operations. The anchor
and packer are set by reciprocating the tubing to
cycle the auto J-slot once the bottomhole assembly
is run to depth. Set-down weight is then applied
to anchor the straddle and actuate the packing
element of the bottom packer. When the packing
element is actuated (with or without a cup system)
and the wellbore engaged, both unloaders are in
their closed positions.

After the packers have been set and the
desired zone stimulated, the unloaders are then
sequentially moved to their open positions. This
is achieved by picking up on the coiled tubing to
activate the unloaders. With the unloaders in the
open position, the portion of the wellbore above
and below each packing element (with or without
a cup system) may be communicated while the
element is in the set position. Once the pressure is



IIEPEBOISITCS B OTKPBITOE OJIOKEHUE. Yepes
OTKPBITBIE PA3TPYy30YHBIC YCTPOMCTBA CO3/JACTCS
COOBIIEHNE UHTEPBAJIOB CKBA’KMHBI BBIIIE 1 HIKE
Ka’K/JJOT'O VIIJIOTHUTEIBHOT'O 3JIEMEHTA (C YAIIICYHBIMH
MaH>KEeTaMHU Uin 6e3). [Tocsie BBIpaBHUBAHMS JJABJICHUS
ITaKep JIEFKO CHUMAETCS ¥ IOJTHOCTBIO I'OTOB JIJ151
ITOBTOPHOT'O NCTIOTb30BAHUSL

MOBTOPHbINA PN

Pon Knapx, «Bpemsa kormioounza»

B paMmKkax 10K/1a/1a IPUBEAEHBI PA3HOCTOPOHHUE
KOMMEHTAPHHU [10 OYEHD AKTYa/IbHOM CEI'OHSA TEME
nOBTOPHOI'O I'PIT HA CYIIECTBYIOMNX CKBAXKUHAX.
Kaxk nnoBropHbIi I'PIT MOXET CHU3UTD 3aTPATHL
HA 3KCIUTYaTAlHUIO CKBAKHUH, YBEJIMYUTD JOOBITY
MNOCJIEJHUX, TOBBICUTD U3BJIEKAEMBIE 3a11aChI? TaKkke
MPEACTABIEHA HH(POPMAIUA SKOHOMHUUIECKOTO
XapaKTepa 10 BBIIIEYIIOMAHYTOU TEME.

OfMbIT BHEAPEHUA 'PNM HA AOMAHUKOBbIX
OTJIOXXEHMUAX, AOBbIYA CJIAHLEBON HEDTHU
B PECNNYBJINKE TATAPCTAH

M.B. Daodees, «TazpaC-PemCepauc»

JIOMaHUKOBBIE OTIIOKEHUS YKE JABHO
MIPUBJIEKAIOT BHUMAHHE I'€0JIOTOB-HE(PTAHUKOB KaK
MNOTEHIUANBHBIN HCTOYHHK YITIEBOAOPOJOB. CEerofHs:;
HPOEKT TOO6BIYU HEPTU U3 CIAHLIEBBIX OTIOKCHUN
HAXOJUTCA B CTAJJUU T€OJIOTUYECKUX U3BICKAHU.
[ToreHnuan komnasuu ITAO «TatHeTh» IO
CJIAHIIEBBIM KOJUIEKTOPAM OLIEHUBAETCA B OO bEME
192 m1H TOHH.

ITockonbKy TaTapCTaH — OAWH U3 CTAPEUIINX
HedTEra30j06bIBAIOIIUX PETMOHOB U OOJIBITHHCTBO
MECTOPOXKAEHUN HAXOAATCA B 3AKIIOYNTEIBHON
CTaJIuU Pa3pabOTKH, TO BCE MOCJIETHUE TOABI
Pecriybiuka TaTapCTaH SABIISIETCS IEPEAOBBIM
PErunoHOM PoCCHM IO N3YYEHUIO TPYIHOU3BIEKAEMBIX
34I14COB B CUJTY TOT'O, UYTO PE3KO COKPAMAIOTCSA OOBEMBI
TPAAUIIUOHHONA HE(PTH, KOTOPYIO PEHTAOEIBHO
JIOOBIBATD. B CBsI3U € 3TUM B TarapcraHe no
COIVIACOBAHUIO C «Pocreoorueri» 6pl1 3a11yIeH
npoeKT «[Tonruron JoOMaHuK.

OTIOXEHUA JOMAHUKOBOM CBUTBI PACIIPOCTPAHEHBI
NPAKTUYECKH IIOBCEMECTHO B BOCTOYHOM Y4CTHU
BocTouHO-EBpONENCKON I1aT(POPMBI B IIPEICTIAX
Tumano-Ileyepckoro u Bouro-YpaibCckoro
HeMTEra30HOCHBIX 6ACCEHHOB. CBUTA CJIOXKEHA
INIMHUCTO-KAPOOHATHBIMHU ITOPOAAMHU (TEMHBIE
OUTYMUHO3HBIE CJIAHIIBL, [IEPECTANBAIONUECH C
TEMHBIMH OUTYMHUHO3HBIMU U3BECTHAKAMM). [T1yOHMHA
3aJIEraHus JJOMaHUKa cocTasisgeT 1500-1600 M,
a(pdexkTrBHAA MOITHOCTD 10—-50 M, IPOHUIIAEMOCTD
0,02—-0,9 M. CpenHss foObIYa HEPTU COCTABIISACT
1-2 1/cyT. IlepBas qoo6brya HeTU Hadanack B 2014 rogy.

ITpu TakoM 1e6rUTE HEPTHU HU O KAKOU BBICOKOH
PEHTAOEIBHOCTHU PA3PAOOTKHU HE MOXKET OBITh U PEYH.
C [€JIBIO YBEJIMYECHU S JOOBIYY HEPTH OBLIIO IPUHATO
pemenue nposectu OITP o I'PTT Ha JOMAaHHUKOBLIE

equalized, the packer can be easily disengaged from
the wellbore and repositioned for multiple uses.

REFRACTURING

Ron Clark, Coiled Tubing Times

A multi-faceted discussion on the very hot topic
of Refracturing of existing wells. How Refracturing
can reduce well costs, add production, produce
more of recoverable reserves from existing
wellbores. Some information on economics
will be present.

EXPERIENCE OF HYDRAULIC FRACTURING
INTRODUCTION AT DOMANIC DEPOSITS.
SHALE OIL PRODUCTION IN THE REPUBLIC
OF TATARSTAN

Maxim Fadeev, TagraS-RemService, LLC

As potential hydrocarbons source, Domanic
deposits have always been attracting petroleum
geologists. At present time the oil production
project in shale deposits is at the stage of geological
survey. Potential shale oil resources of Tatneft are
estimated as 192 million tonnes.

Since the Republic of Tatarstan is one of the oldest
oil and gas producing regions and most of the
fields are at the closing stage of development, the
Republic of Tatarstan has become a leading region
in terms of unconventional resources research due
to drastic reduction in production of conventional
oil which is economically feasible to produce.

In this regard, new project «PoligonDamanic»
was launched in Tatarstan with agreement of
«Rosgeologiya».

Domanic suite deposits has been found all over
the eastern part of the East European Platform
within the boundaries of Timan-Pechora and
Volga-Ural oil and gas basins. Suite consists of
argillic-carbonate rock (dark bituminous shales
interlaid with dark bituminous limestones). Depth
of Domanic suite is 1500—1600 m, net pay zone:
10-50 m, permeability: 0,02—0,9 mD. The average
production rate is 1-2 t/day. The first oil production
started in 2014.

It is no use discussing high profitability of field
development with such a production rate. In order
to enhance oil production in Domanic deposits it
was resolved to carry out pilot development with
hydraulic fracturing (HF). Candidate wells were
selected for this pilot development.

The first stage of the pilot development was
performing proppant HF. HF design was simulated
with account of Domanic reservoir properties.
Proppant injection ranged from 10 to 70 tonnes.
Minifrac results provided data for injection
analysis that was carried out using Meyer software.
Regression analysis showed that minimum
fracturing gradient was 0,16783. G-function in the
beginning of the plot above slope line stands for P
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otnoxenus. s sHeapenus OITP 6b111 NOZ0OPaHb
CKBaKMHBI-KAH/IUJJATHL

ITepBbiM 3TarioM OTIP 6110 TPOBEACHUE
nponnaHTHeIX I'PIT. Iuszarinel HA T'PIT 6b11mu
CMOJEJIMPOBAHBI C Y4€TOM KOJUIEKTOPCKUX CBOUCTB
JOMAaHHMKA C 3aKa4KOM OT 10 70 70 TOHH IIPOIITAHTA.
ITo pesynbraram MmuHu-I'PII nposeseH aHaIn3
3aKa4KU B IIpOorpaMmme Meyer, 110 perpeCCUOHHOMY
AHAJIM3Y MUHUMAJIBHBIN IPAJUEHT PA3PbIBA COCTABUII
0,16783. G-(pyHKI[MsI B HAYaJIC rPAdUKA BBIIIIC
JIMHUM HAKJIOHA, YTO YKA3bIBAET HA HAJIMYUE YTEUEK,
3aBUCUMBIX OT aByieHUsL. To ecThb B nporecce I'PIT
BO3MOKHBI JIOTIOJIHUTEIbHBIE MTHOBEHHBIE YTEYKH,
KOTOPBIE CYLIECTBEHHO BIUAIOT HA FEOMETPHIO
TPELUHBI (LI PUHA), BO3MOXHO OCJIOKHEHHUE C
3aKa4YKOM KOHLIEHTPanue soie 200 Kr/M?. [11s
PEeAOTBPALIECHU JAHHOI'O OCJIOKHEHHUA HA CTAJUU
MHOJAYIIKHU C IMHEUHBIM r'eJIeM JOOABUIIH [BE CTAANU
KBAPLEBOI'O NECKA C KOHIIEHTparuen ot 120 1o
150 Kr/M? C LIENIBIO OrPAHUYEHUS TPEIIUHBI 10
BEPTUKAJIU.

B npouecce npoussogcTsa I'PI1 Ha ckBaknHe Ne 1
PU IPOXOXKACHUU NIPONMNAHTA C KOHIIEHTPALTUEH
250 Kr/M? yepes UHTEPBAI IIepPOPaLIUU TOTYIEHO
PEXAEBPEMEHHOE IKPAHUPOBAHUE TPEIIUHBI.
IIprUYMHOM OCTAHOBKU 3aKAYKH SABJISETCS
pacnpocrpanenue Tpemunsl [PIT B BBICOTY, TPEIIUHA
CYILIECTBEHHO OTPAHHUYEHA IO MU PUHE U HE CITOCOOHA

OPUHATH IPOMNIAHT C KOHLIEHTPaLuer 6osee 250 Kr/m>.

C y4eTOM NOJIyYEHHOT'O ONBITA PA0OOT HA CKBAXKUHE
Ne 1 6pU12 TOIOO6PAHA TEXHOIOTUS ITUKJINYECKHU
KoM6HHUpoBaHHOTrO 'PIT. Ha ckBakmuHe Ne 2
IIPUMEHEHBI CJIEAYIOIINE 3TANbl IpoBeacHus ['PIT:
OpeABaAPUTEIbHAS OOJIBIIEOOBEMHAS KUCIOTHAS
06pabOTKA, YBEIMYECHUE TEMITA HATHETAHUS JIO
5 M?/MUH, UCTIOJIb30BAHUE IPOMNIIAHTA (DPAKIIUH
30/60 ¢ MaKCUMaJIBHOM KOHIICHTpariuen 300 Kr/m?,
IMogaya IPONMNAHTA OCYIIECTBIISAIACh HUKINYECKH C
LEJIBbIO UCKJIIOUEHUS 3aKYIIOPKH TPEIIUHBI BCJIEICTBUE
ero ocaxaeHus. [Iponecc I'PIT mpoiies yCIenHo,
YTO MO3BOJIMJIO CO3/1ATh U 3AKPEMUTD TPEUUHY O€3
IPEXAECBPEMEHHOIO 9KPAHUPOBAHUS.

CnepytomuM atanoM OITP Ob110 IpOBEAEHUE
MTKPII B TOPU30OHTAIBHON CKBAKUHE IIPU OYPEHUU
HHUJIOTHOTO CTBOMIA. ONPENETIEHO HANIPABICHUE
Pa3BUTHSA TPEIINHLI U BBIOPAHO HANIPABJIECHUE
OypEHHUA FOPU3OHTAIBHOI'O CTBOJIA C YYETOM
MaKCHMaJIbHBIX U MUHUMAJIbHBIX HATIPSXKEHUT.

B ropr3oHTAaIBHYIO YaCTh CKBA>KUHBI ObLIT
YCTAHOBJIEH KOMILJIEKT OOOPYAOBAHUS — XBOCTOBUK
C AaKTUBUPYEMBIMH MY(PTAMHU U 3AKOJIOHHBIE
HAO0YXAIOIINE TTAKEPDI /I U30/IALIUU UHTEPBAJIOB.

Ipu npoektupoBanuu MKI'PIT 6611 yaTEH (DaKT
OMM30CTH K TOPTaM 1 ¥ 4 BOGOHOCHBIX TOPU30OHTOB.
[ HegonyeHus IpopbiBa TPemuHbl K BHK
OBLIO MIPHUHATO PEMIEHNE B IOPTAX 1 1 4 IPOBECTHU
MAaTPUYHYVIO KUCJIOTHYIO OOpa0OTKY 6€3 pa3pbliBa
KoJuteKkTopa. ITopTel 2 1 3 — noasepruyTb KI'PIT.

B nporecce 3aKadku 151 U30AA1UH OTPA6OTAHHOI'O
Y OTKPBITHSI HOBOT'O MHTEPBAJIA COPACHIBAJICA

ap, CKa40K JaBJeHud Ha rpaduke 10 30 MITa
CBUJIETEJIBCTBYET OO AKTUBALIMU HOBOI'O IIOPTA C
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instant pressure-dependent leakages. This means
that during HF additional instant leakages are
possible. These leakages have a significant impact
on fracture geometry resulting in complication
when proppant concentration is higher than

200 kg/m’. In order to prevent this complication at
the stage of linear gel injection two stages of silica
sand injection were added with concentration from
120 to 150 kg/m? to limit the vertical growth of a
fracture.

Premature screen-out occurred during HF on the
well Nel when proppant with concentration of
250 kg/m? was transported through perforation
interval. Injection was stopped because of the
vertical growth of a fracture which has a limited
width and is not able to accept proppant with
concentration of more than 250 kg/m?.

Taking into consideration experience obtained
on the well Nel technology of cyclic integrated
HF was developed. The well Ne2 was treated with
the following stages of HF: preliminary high-
volume acid treatment, increasing injection rate
up to 5 m?/min, injection of proppant fraction
30/60 with maximum concentration of 300 kg/
m’. Proppant injection was performed at regular
intervals in order to prevent fracture sealing due to
proppantscreenout. HF was performed successfully,
fracture was initiated and stabilized without
premature screen-out.

The next stage of pilot development program
was multistage acid fracturing in horizontal
well. Fracture opening direction was identified,
horizontal wellbore drilling direction was selected
with consideration of maximum and minimum
stresses.

Mpuv NnpoBeAeHNN PabOT Ha CKBaXKMHaX
npuMeHsnocL obopyaoBaHMe NPOU3BOACTBA
C3A0 «®NOMALL», koTopoe cebs
3apeKoMeHA0BaNo Kak HageXXHoe

M BbICOKOTEXHONOrM4YHoe. Mpwn
NPOAOMIXNTENBHOCTU HEMNpPepPbIBHOM PaboThbl
00 20 YacoB He ObINo HM OAHON HEeLLTaTHOMN
c1Tyaumm no pabote komnnekca MPr.

During operations Fidmash CJSC equipment

was used. This equipment proved to be high-
tech and reliable. No failures were registered
during 20 hours of continuous HF equipment
operation.



MHEPEKPBITHEM NPEJBIAYIIETO MHTEPBAIA OOPAOOTKU.

Ha cerognuamnuit feHs nposeaeHo 7 OITP o
T'PIT, KOTOPBIE JJAJIN OJIOKUTENBHBIN 9D (PEKT.
ITo pe3ynsraTaM padoT MOXKHO CJE/IATh BEIBOJBI,
YTO INPHU OPOMIIAHTHOM PA3PHIBE JAKE C 3aKAYKOH
MHUHHUMAJIBHOI KOHIIeHTpanuu 300 Kr/m* u
OPEABAPUTEIBHON O6PAOOTKOU KUCTIOTHBIMU
COCTAaBAMH ITOJTyYEH IPOMBIIIIEHHBIN IPUTOK
HedTU. Takxke Npu 6ypEHUN TOPU3OHTATIBHBIX
CKBA’KUH HA JJOMAHUKOBBIC OTIIOKEHUS HEOOXOIUMO
060PYyJOBATb TOPU3OHTAIBHBIA YYaCTOK
MHOTI'OIIOPTOBOI KOMITOHOBKO¥ /17151 MKI'PIT. Takum
06pPa30M, TEXHOJIOTUHU TH/IPABIUYECKOI'O PA3PbIBA
MJ1ACTA C 3aKPEIJIEHUEM TPEITHH NPOIIAHTOM MJIN
kucaoTHOro I'PIT apnsaioTcs Hanbonee 3(pPEKTUBHBIM
UHCTPYMEHTOM CTUMYJIAIIUN HU3KOIIPOHHUIAEMBIX
KOJUJIEKTOPOB IOMAHUKOBBIX OTIIOKEHHI. HOBBIE
OTKPBITUSI U HOBBIE TEXHOJIOTUU TO3BOJISIIOT JIE/IATh
JOCTYITHOU IO6BIYY HETPAJULIMOHHBIX PECYPCOB
YIJIEBOAOPOAOB, 3AM1ACHI KOTOPBIX KOJIOCCATIBHBI
U Pa3pabOTKa KOTOPBIX €IIIE€ HEJAABHO CUUTANIAChH
HEPEHTAOEIBHOM.

IIpu npoBeAeHUN PA6OT HA CKBAKHMHAX
IPUMEHSIIIOCH OO0PYIOBAHUE ITPOU3BO/ICTBA
C3AO0 «DHIMAIII», KOTOpOE CEH651 3aPEKOMEH/IOBAJIO
K4K H4/Ie’KHOE U BBICOKOTEXHOJIOI'NYHOE. [Tpu
POJOJIKUTEIBHOCTH HENIPEPBIBHON PA6OTHI 10
20 9acoB HE 6BUIO HU OJJHOM HENITATHOU CUTYAIIUH 10
pabote kxomiiekca I'PIT.

HOBASA TEXHOJNIOrn PAANAJIbHOIO
BCKPbITUA MJIACTA

II.H. ITonos, OO0 «Hegimeza3mexHonrozusn»

B HacTosmEee BpeMsa Ha PIHKE HE(PTECEPBUCHBIX
YCJIYT BCE BO3PACTAIOIIEE 3HAYEHUE TPUOOPETAIOT
TEXHOJOIMU MHTEHCU(PUKAIIUU CKBAXUH,
MHOBBIIICHUS HEPTEOTAAYN JIACTOB, JOOBIYU
TPYJHOU3BJIEKAEMBIX U HETPAJULIMOHHBIX 34I114COB
YIJIEBOAOPOAOB.

OO0 «HedprerazrexHomorus» HH(pOpMUpyeT
O IIEPCIIEKTUBHOM PA3BUBAIOLIECICSA
TEXHOJIOT'MH, IPEIHA3HAYEHHON IS pEMIEHN A
BBIIIETIEPEYNCIIEHHBIX 33/1a4: O TEXHOJIOI' MU ITPOBOJIKNA
MNPOTAKEHHBIX PAAHUAIBHBIX CTBOJIOB B IEUCTBYIOIEM
(POoHE CKBAXKUH — PAUATBHOM BCKPBITUH IIJIACTA
(PBID).

Hemnoro ncropum. I[lepsrie paboTsl B Poccun
O IIPOTOTHUITY IIPEACTABIAEMON TEXHOJIOT N
PBIT npoBoguInCh € cepearHbl 2000-X rogoB
Ha MECTOPOXKAeHUAX <TaTHEQTH>, TYKOMJIA,
«PocredTn», THK-BP, «['aznpoma» u ap. Hama
KOMIAHHUA OATOTOBMIIA U IIPOBEJIA PAJUATIBHOE
BCKPBITHE B «['a3IIpOMeE» HA MECTOPOXKAECHUAX YPEHT O
B 2007-2008 rogax. ITpesKkHUHI YPOBEHD PA3BUTUSA
TEXHOJIOI'MU PAJSHUATBHOIO BCKPBITHA HE IIPUHEC
3 dpexTa 1o NPUPOCTY JOOBIYU YIVIEBOAOPOIOB
B TEPPUTEHHBIX KOJJIEKTOPAX HU B OJJHOM U3
POCCHUHMCKNX KOMITAHUH. BMecTe ¢ TeM B KApOOHATHBIX
KOJIJIEKTOPAX ObLIIN ITOJIyYEHBI KPATHBIE TPUPOCTHI
ne6utoB HePTH. OO0 «HedpTera3rexHOIOrusi»

DRF RACTURING AND
» N . \ A D
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Horizontal part of the well was completed with
the following equipment — liner with actuating
sleeves and annulus swelling packers for intervals
isolation.

Aquifers proximity to ports 1 and 4 was
considered during design of multistage acid
fracturing. In order to prevent fracture penetration
in oil-water contact it was chosen to carry
out matrix acidizing in ports 1 and 4 without
fracturing. Ports 2 and 3 were to be treated with
acid HF. In order to isolate treated interval and open
anew one a ball was dropped during injection,
pressure jump to 30 MPa was to show that new port
is actuated and the previous treatment interval is
isolated.

At present time 7 pilot development programs
with HF were carried out with positive results.
According to these results it can be concluded that
commercial oil inflow was obtained even after HF
with minimum concentration of injected proppant
(300 kg/m?) and preliminary acid treatment. It is
also should be noted that during drilling horizontal
wells in Domanic deposits horizontal part must be
equipped with multistage acid hydraulic fracturing
assembly. Thus, the most effective method of
stimulation of low-permeable Domanic deposits
is hydraulic proppant fracturing or acid HF.

New discoveries and new technologies make it
possible to produce oil from huge unconventional
hydrocarbon reserves that were considered
unprofitable not long ago.

During operations Fidmash CJSC equipment was
used. This equipment proved to be high-tech and
reliable. No failures were registered during 20 hours
of continuous HF equipment operation.

NEW RADIAL DRILLING TECHNOLOGY
Pavel Popov, Neftegastechnologiya, LLC

At present time technologies of well stimulation,
enhanced oil recovery methods, unconventional
and hard-to-recover reserves development are of
the increasing importance in the oilfield market.

Neftegastechnologiya, LLC informs about new
perspective developing technology designed for
solving the above mentioned tasks: technology
of creating long filtration channels in operating
wells — radial drilling technology.

Historical background. The first operations in
Russia with prototype radial drilling technology
started in the mid 2000s at the oilfields of Tatneft, }
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TEXHOJIOI'MU

MPOAHAIU3UPOBAIA COOCTBEHHBII ONBIT IPOBEACHUS
paboT, PpE3YIABTATEL PAOOT B APYTUX KOMITAHUAX

U YCTAHOBUJIA «y3KHUE» MECTA TEXHOJIOI'UH, HE
MO3BOJIMBIIHE OTYYUTD PE3YIBTAT B TEPPUTCHHBIX
KOJIJIEKTOPAX.

CeropHs Mbl TOBOPHUM O BO3MOXXHOCTH HA4YaJId
BHCIPCHUSI HA POCCUICKOM PBIHKE B 2016 roj1y HOBO#
TEXHOJIOTUH PAJUATBHOTO BCKPBITH S, UMEIOMIEN
TOJBKO OOIIYIO UJEI0 THPOMOHUTOPHOM NPOBOAKHU
CTBOJI4, HO 46COJIIOTHO APYTO€ TEXHOJIOTUYECKOE
YCTBEBOE U 3260MHOE OOOPYAOBAHUE, TAPAMETPEI
U PEXKUMBI IPOBEACHUA TEXHOJIOIUH. DTA
HOBAs TEXHOJIOTUSI HE UMEET MIPEKHUX
HEJJOCTATKOB, OCTAHOBUBIIIMUX €€ NPOABUKEHUE HA
HE(MTECEPBUCHBIN PEIHOK. OHA aAaITUPOBAHA K
YCJIOBUSIM KaK KAPOOHATHBIX, TAK U TEPPUTEHHBIX
KOJIIEKTOPOB. CYIECTBEHHBIM ITPEUMYIIECTBOM €€
MPUMEHEHUS ABJIAETCA BO3MOXKHOCTD ITPOBEICHUS
HAa JENPECCUHU MTOJHOI'O ITUKJIA PA0OT — OT HPOBOAKH
KaHaJj1a JO CITYCK4A 3KCILIyaTALMOHHON KOMIIOHOBKH.
JleTanpHOE CPAaBHEHHE TEXHOJIOI'MU U OOOCHOBAHUE €€
MNPEUMYIIECTB HAJI IPEKHUM aHAJIOTOM TEXHOJIOTHH,
AKTYaJIBHOCTD €€ UCIIOJIb30BAHUSA MIPEICTABJICHDI B
NPE3CHTALUU.

onbIT BHEAPEHUSA PYN «MPOU3BOACTBEHHOE
OBbEAWHEHUE «BEJIOPYCHE®Tb» TEXHOJIOTMN
CO3AAHUNA CETU NYBOKONMPOHNKAKOLWNX
PAANAJIbHbIX KAHAJIOB ®WILTPALUN N NYTU
EE PA3BUTUA

H.A. Temanenxo, A.B. Cepeopennuros,

C. . Krouxos, M.H. I'anaii, /1./1. Thembakos,
B.C. Cemenxos, Beanununeghmo PYII
JIpou3zeoocmaennoe o0seouHeHue
«Benopycnegpmo»

Pecypcnas 6a3a yrineBogopogoB Ha
MECTOPOXAEHUAX [IPUNIIATCKOTO MpOruoa —
OCHOBHOTI'O PETHOHA AEATENBPHOCTH PYTI
«[IpOn3BOACTBEHHOE OOBEAUHEHUE «BeETOPYCHEPTD,
NOCTOAHHO yXyAIIAeTCA. Ha TEKyIMii MOMEHT JI0JIA
TPYJHOM3BJIEKAEMBIX 3A11ACOB IPUOIMIKAETCA K 70%
OT CYMMAPHBIX U3BJIEKAEMBIX 3411ACOB PETUOHA.
OCHOBHBIE OO'BEMBI TPYHOU3BIEKAEMBIX 341TACOB
COCPENOTOYEHDI B HU3KOIIPOHHUIAEMBIX PA3HOCTAX
MOPOJ, KOJJIEKTOPOB B BLICOKOOOBOHEHHBIX 30HAX
Pa3padaTbIBAEMBIX MECTOPOXKAECHUH, HAXOAAIINXCA
H4 YETBEPTOMH CTAJUU PA3PAbOTKHU (OKOJIO 22%), U
B HU3KOIIPOHUIIAEMBIX 3AJIEKAX MECTOPOKICHUI,
HAXOJAINXCA HA IEPBOM-TPETHEN CTATAUAX
pa3paboTKU. B yCI0BHUAX HEOJHOPOJHBIX IUIACTOB
U HEPABHOMEPHOH BbIPAOOTKH 3AI11ACOB TPEOYETCS
4JIPECHOE BCKPBITHE OTAEIBHBIX HU3KOIIPOHUIIAEMBIX
WHTEPBAJIOB M CO3[JAHUE B UX MIPEJEIAX CUCTEMBI
Pa3BETBJIEHHBIX APEHAKHBIX KAHAJIOB OOJIbIION
NPOTSKEHHOCTH. C 3TOM LIENBIO PA3PA00TAHBI
060PYJOBAHUE U TEXHOJIOI' U, IO3BOJIAIONIUE
CO3/1aBaTh B IIPEZEIAX HU3KOIIPOHUIIAEMBIX,
CJ1200BBIPAOOTAHHBIX U C/1A00PEHUPYEMBIX
Pa3sHOCTEN NOPOA-KOJUIEKTOPOB HAd PA3HBIX YPOBHAX
(pa3HBIX ITyOMHAX B CKBAKMHE) CUCTEMY (CETh)
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LUKOIL, Rosneft, TNK-BP, Gazprom and other
companies. Our company prepared and carried
out radial drilling in Gazprom at Urengoy fields
in 2007-2008. With the previous development
level of this technology no increase in oil rate in
terrigenous reservoirs was registered in no one
Russian company. At the same time, multifold
increase in oil rate was registered in carbonate
reservoirs. Neftegastechnologiya, LLC conducted
analysis of operational experience, results of

the same operations in other companies and
identified weaknesses of this technology that made
impossible to obtain good results in terrigenous
reServoirs.

Today we are talking about the opportunity to
introduce new radial drilling technology to Russian
market in 2016. This technology uses the general
idea of jetting channels, but completely different
wellhead and downhole equipment, parameters
and operating modes. This new technology has no
previous disadvantages that stopped its expansion
to the oilfield market. It is adapted to both
terrigenous and carbonate reservoir conditions.
The substantial advantage of the application of this
technology is the ability to conduct all operations
in underbalanced conditions — from creating
channel to installing production assembly. Detailed
comparison of this technology and justification of
its advantages over the previous version as well as
applicability are shown in presentation.

RUP PO BELORUSNEFT’S EXPERIENCE IN THE
APPLICATION OF TECHNOLOGY OF DEEPLY-
PENETRATING RADIAL FILTRATION CHANNELS
CREATION.DEVELOPMENT TRENDS

N. Demyanenko, S. Klochkov, M. Galay,

D. Tretjakov, V. Semenkov, Republic
Unitary Enterprise Production Association
Belorusneft

Hydrocarbon resources at the fields of Pripyat
Trough which is the main region of RUP PO
Belorusneft activity are constantly deteriorating.
At present time the proportion of hard-to-recover
reserves reaches 70% in all technically recoverable
reserves in the region. Main volumes of hard-to-
recover reserves are located in low-permeable
layers in high watercut zones of the fields which
are at the 4th stage of development (nearly 22%)
and in low-permeable deposits in the fields that
are at the 1st—3rd stages of development. Taking



IJIYOOKOIIPOHUKAIONUX KAHAJIOB (DUJIBTPALIUH,

JIO 8 KAHAJIOB HA OTHOM YPOBHE. TeXHONOrus

MO3BOJISAET (POPMUPOBATH CUCTEMBI COOPA IIJIACTOBOTO

(pmronaa. KaHasb! BBINOTHAIOTCS PAAHUAIBHO IO

OTHOIIEHHUIO K SKCILTyaTAITMOHHOU KOJIOHHE C

INIYOMHOM NPOHUKHOBEHUS B IIACT 1O 100 M.

B pesynbpraTe MHOTOKPATHO YBEJIMYUBACTCS TIIOMA/1b

(PUIBTPALIUH IIJIACTOBOTO (PJIIOK/IA K CTBOJIY

CKBaKMHBL TEXHOIOTUA ABJIAETCS A/IBTEPHATUBHON

TexHosoruu I'PIT 1 6ypeHns 60KOBBIX CTBOJIOB CO

CBEPXKOPOTKUMHU PASUYCAMU 3aPE3KU U HAITPABIEHA

HAa 4/IPECHOE BO3ZECHCTBUE HA KOHKPETHBIE 30HBI

U UHTEPBAJIBI IIJIACTOB, B KOTOPBIX JIOKAJIM30BAHbI

OCTATOYHBIE 3a11aChl He(PTH. Ha TEKyIm it MOMEHT

TEXHOJIOI'M BHEAPEHA HA 8 CKBAXKUHAX. AHAJIN3

PE3YABTATOB BLIITOJHEHHBIX PA6OT MOKA3AJ:

1. TexnosnOrus paboTOCIOCOOHA U 1A€T 3P PEKT

B BUJIE JOTIOJTHUTEIBHOM I0OBIYU HEPTH.

2. Jebut HedpTH MOXKHO YBEJIUYUTD B 2—5 Pa3.

3. g yenndeHus 3(pPEKTUBHOCTH PA6OT

HEOOXOIUMO:

* IIPH BBIOOPE UHTEPBAJIOB [T IPOBOJKNA
MPOTAKEHHBIX KAaHAJIOB (DUJIBTPAIIUHN B
HU3KOIIPOHHUIAEMBIX IUIACTAX — BKIIOYATh
WHTEPBAJIBI IUIACTA KAK CO CPENHUMHU, TAK U
06434TEJIBHO C MAKCUMAJIBHBIMU 3HAYEHUAMU
KO3 (PHUITMEHTA OTKPBITON MOPUCTOCTU U
3(pPEKTUBHBIMU TONIUHAMY;

* INPU HU3KHUX IJIACTOBBIX JABJIEHUAX B KAUECTBE
TEXHOJIOTMYECKUX JKUJIKOCTEN UCTIONb30BATh
JIETA3UPOBAHHYIO HEPTh, 4 B KAUECTBE pAOOUYNX
JKHJIKOCTEN — TU3EJIbHOE TOILUIMBO, KEPOCUH HUIJIN
YIJIEKUCJIOTY;

* JIIA IUTACTOB C IUTACTOBBIMU JAABJICHUSAMU, OJTU3KUMU
K TMJIPOCTATUYECKOMY HUJIH BBIIIIE HETO, B KAYECTBE
TEXHOJIOTNYECKUX )KHUJIKOCTEN HEOOXOIUMO
UCIIOJIb30BATh TEXHUYECKYIO MJIN IUIACTOBYIO BOZY,
4 B KAYECTBE PabOUEH JKUIKOCTH — IIPECHYIO BOATY,
cozepxayio ITAB-rugpodoonusaropsl, CIOCOOHBIE
CO3/1aBaTh BOKPYT CO3/IaHHOTI'O KaHAJ1a (PHIIBTPAITUUA
B IIOpoze ruipodooHyIo cpeny (TrunpoPOOHBIN
4/ICOPOLIMOHHBIN CJI0M); pab0uasi >KUIKOCTD JO/DKHA
HMETb MUHUMAJIBHOE IOBEPXHOCTHOE HATSDKCHUE
Ha rpaHule pasjeia a3 c HePThIO;

* JIJIs1 OGPABGOTKHU CO3/JaHHBIX KAHAJIOB (DHUJIBTPAIIUU
NPHUMEHSATH KHUCJIOTHBIE COCTABBI C TEMHU K€
XapaKTEPUCTUKAMHU 10 CTEIICHU BIMSHUS HA I1J1ACT,
4TO M pabOUUE JKUJKOCTH;

B IUIACTAX C BECbMA HU3KUMU IUTACTOBBIMU

JIaBJICHUSIMMU, IIPH KOTOPBIX HEBO3MOXHO CO3/]ATh

JIETIPECCUIO HA IJIACT, JOCTATOYHYIO JIS1 BLIHOCA

W3 IOPHUCTOM CPE/Ibl BOKPYT KaHA/IA (PUABTPAIIUN

IIPOHUKIIEH TYyAa PA60OYE JKUJKOCTH, pAOOTHI HE

IJIAHUPOBATb.

C LEIBIO PA3BUTHS U ONITHMHU3AIIMU TEXHOJIOTUH
HEOO6XONMO pa3padoTaTh IPOrPAMMY U IIPOBECTHU
CHEIUATBHBIN KOMIIJIEKC HCCIIETOBAHUI 110
oA60PY PadOYNX M UHTEHCU(PUITUPYIOMUNX
JKHJIKOCTEN HAa BOAHOM OCHOBE, VZIOBJIETBOPSIOITNH
BBIIIIEU3JIOKEHHBIM YCIIOBUSAM, 4 TAKXKE IO
OIIPEETICHUIO IPEJEIbHBIX IEPENA/IOB JABJICHU ],
IIPU KOTOPBIX HAYUHAETCS JIBUKEHNE 2

DRF RACTURING AND
» . \

TECHNOLOGIES

into consideration nonuniform formations and

unbalanced recovery of reserves it is required to

drill specific low-permeable intervals and create
system of long drainage channels within these
intervals. For this purpose RUP PO Belorusneft
developed new equipment and technology that
enables creation of deeply-penetrating filtration
channels system in low-permeable and poorly
drained reservoir rocks at different levels (different
well depths), up to 8 channels at one level. The
technology makes possible to establish reservoir
fluids gathering system. Penetration depth of
radial-type channels can be up to 100 m resulting
in multifold increase in fluid filtration area. The
technology is an alternative to hydraulic fracturing
and short-radius sidetracking technologies. It is
designed for treating specific zones and intervals
which contain residual oil. At present time the
technology was introduced in 8 wells. Analysis of
operational results showed that:

1. Technology is fully functional and efficient with

incremental oil production as a result.

2. Oil rate can be increased 2—-5 times.

3. Operational efficiency enhancement requires

the following:

- When selecting intervals for creating long
filtration channels in low-permeable layers it is
necessary to include layers with medium and
definitely maximum values of open porosity and
effective thickness;

- Itis necessary to use degassed oil as a process
fluid in wells with low reservoir pressure. Diesel
fuel, kerosene and carbon dioxide should be used
as a working fluid;

- When formation pressure is close to hydrostatic
head or higher, it is necessary to use technical or
formation water as a process fluid. Water must
contain special water-repellent surfactants that
create water-repellent environment around
created filtration channel (water-repellent
adsorption layer); working fluid must have
minimum interfacial tension between the oil and
water phases;

-+ Acid compositions for treating created filtration
intervals must have the same characteristics of
the influence on formation as working fluids;

+ When formation pressure is low so that it is not
possible to create pressure drawdown required
for removal of penetrated working fluid out of
porous media around filtration channel — no
operation should be planned,

- In order to develop and optimize this technology P
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KUJKOCTEN B TOHKOIIOPOBBIX KOJUICKTOPAX.

BJINAHUE NPOMDbICJIOBbIX ®AKTOPOB HA
AOJITOBEYHOCTb KOJIOHH TMBKUX TPYB

A.I. Moauanoes, C.B. Pomanenxo, B.I. Ileénes,
B.H. ®ponoesa, Poccuiickuii 2ocyoapcmeennviii
ynugepcumem nemu u 2a3a um. H.M. I'yoxuna

PacmmpeHune o6’beMa BHEAPEHUSA TPAAUIIUOHHBIX
KOJITIOOMHT'OBBIX TEXHOJIOT U HEU30EKHO IIPUBEAET
U K KA4ECTBEHHBIM U3MEHEHUSM — OCBOCHUIO
HOBBIX O6s1acTei. TAKOM, B YaCTHOCTH, SIBJISIETCS
JIOOBbIYA BBICOKOBA3KHX HE(PTEN, HATPUMED, B
Tarapun, B parionax Kparinero Cesepa, Kazaxcrane.
Hcnonb30BaHME KOJIOHH THOKUX TPYO B NOJOOHBIX
YCIOBUSIX €IMIE OOJBIIE AKTYAIU3UPYET IPOOIEMY
JIOJITOBEYHOCTHU KOJIOHH T'HOKUX TPYO U NO3BOJISAET
obecnednTb 3PPEKTUBHOCTD ITPOIIECCOB.

IIpuMeHEHUE KOJIOHH F'HOKUX TPYO MpHU
JIOOBIYE BBICOKOBA3KHUX HE(MDTEN COPOBOXKIACTCS
UCIIOJIb30BAHUEM TEIVIOHOCUTEJIEN C BBICOKOH
TEMIIEPATYPOU, UTO IENAET HEOOXOAUMBIM
OIIPEJIENIEHUE €€ BIIUAHUA HA IPOYHOCTHBIE
MOKA34TEJIU TPYO U ONPEAETIEHHUE OCTATOYHOIO
pecypca. B KOHEUHOM CUYETE 3TU 3244491 6A3UPYIOTC
Ha ONPEJEIEHUN KOJIMYECTBA IIMKJIOB HATPYKEHU S
TPYOBI IO €€ PAa3pyLIEHHS, B YCIOBUAX Je(POPMALTUHA
TPyOBI IPU U3rUOE €€ HA ONIPEIEIIEHHOM PAJIUYCE,
33/IaHHOM BHYTPEHHEM JABJIEHUEM TEXHOJIOTUIECKON
JKHJIKOCTH, TEMIIEPATYPBI OKPY’KAIOMIETO BO3/1yX4
U TEMIIEPATYPE TEXHOJIOTUYECKOM JKUJIKOCTH.
IlepeuncneHHbIe (DAKTOPHI ABJIAIOTCA HE3ABUCHUMBIMH.

B Hacros1iee Bpems HauboJ1ee U3BECTHBI
3aBUCUMOCTH JOITOBEYHOCTU OT PAJUYCOB U3ruda
TPy6 ¥ BHYTPEHHETO JJABJIEHH TEXHOJIOTNYECKON
JKMJIKOCTH. DTO AMIIMPHUUECKHE 3AaBUCHMOCTH,
MOJIYYEHHBIE (PUPMAMHU-U3TOTOBUTEIAMHU, HAIIPUMED
Precision Tube Technology Inc. B ycinoBusx, korga
BBIIIOJTHEHUE PECYPCHBIX UCIIBITAHUNA Hd HATYPHBIX
00pa3Lax TpedyeT OrPOMHOIO KOJIUYECTBA TPYO, 4
BBIIIOJTHEHUE UCITBITAHUI HA PA3JTMYHBIX 3TANTAX UX
CTAPEHMA B IPOMBICIOBBIX YCJIOBUAX IIPEACTABIIAETCA
HEPEAJIBbHOM 321a4€U, AKTYAIbHON 33/1A4Y€H ABJIACTCA
Pa3paboTKa METOAUKHU UCITBITAHUH, OCHOBAHHONI Ha
UCITBITAHUAX JIJAGOPATOPHBIX OOPA310B B COYETAHNH
C MCCJIETOBAHUAMHN OCOOEHHOCTEN HATIPAXKEHHOT'O
COCTOSIHUS MaTepuaia Tpyo.

OCOB6EHHOCTBIO pA60THI KOJIOHHBI THOKUX TPYO
ABJIAETCS NOABJIEHUE HAIPAKEHUH, IPEBBIIIAIOMUX
MpeJE TEKYUYECTHU U BBI3bIBAIOINX IIJIACTUYECKUE
Jnedopmarimu B ripesienax 1,2—1,5%, KoTopble B
OTHYJIEBOM HECUMMETPHUYHOM LIUKJIE BO3/ECHCTBYIOT
Ha MaTepuaJ TPy6bl. Hajimumne BHyTPEHHETO
JaBJIEHNA IIPUBOAUT K IMOABJIEHUIO MEPUUOHATIBLHBIX
U TAHT'€HIIUAJIBHBIX HATIPAKEHUI, KOTOPBIE HE
MIPEBBIMIAIOT IIPEJAE YIIPYTOCTU U B IIPEJETAX
BBITIOJIHEHUA OTAEIbHBIX TEXHOJIOTMYECKUX
ONEPALIMUA MOT'YT CYUTATHCA MOCTOAHHBIMU.

JericTBrE HAPYKHOM U BHYTPEHHEH TEMIIEPATYPBI
MNPUBOAUT K UBMEHEHUIO IPOYHOCTHBIX U
J1e(POPMALTMOHHBIX XAPAKTEPHUCTHUK METAJIA TPYODI U
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it is necessary to develop a program and conduct
special research on selection of water-based
working and stimulation fluids that meet the
above mentioned conditions. Also it is necessary
to conduct research on determination of
maximum pressure gradients enabling fluid to
filtrate through a low-porosity rock.

INFLUENCE OF FIELD FACTORS ON THE COILED
TUBING STRING LIFETIME

A. Molchanov, S. Romanenko, V. Pevnev,
V. Frolova, Gubkin Russian State University
of Oil and Gas

Expansion of conventional coiled tubing
technologies ultimately lead to quality changes —
exploration of new areas. In particular, one of these
new areas is production of super-viscous oil, for
example in the Republic of Tatarstan, the Extreme
North regions, Kazakhstan. Exploitation of coiled
tubing strings in these environments keeps the
problem of coiled tubing string lifetime currently
important thus providing operation effectiveness.

Application of CT strings during super-viscous oil
production is carried out using high-temperature
heat-transfer fluids. That makes it necessary to
define its impact on strength properties and
remaining lifetime of strings. Ultimately these tasks
are based on determination of the number of string
load cycles under the following conditions: before
string destruction, under the conditions of string
strain when it is bended at determined radius, with
determined internal pressure of the process fluid,
environment temperature and temperature of the
process fluid. All these factors are independent.

At present time the best-known are the
dependencies of string lifetime on bending
radius and internal pressure of the process fluid.
These dependencies, obtained by manufacturing
companies, for example “Precision Tube
Technology Inc» [1], are empirical. Conducting
fatigue tests on string samples requires a lot of
strings, while conducting these tests at different
fatigue stages under field conditions is not possible.
That is why it is important task to develop testing
methodology based on testing of laboratory
samples along with conducting research on stress
state of string material.

One of the specifics of coiled tubing string
operation is the occurrence of stresses that exceed
yield limit. These stresses cause plastic strain within



COOTBETCTBYIOIIUM OOPA30OM U3MEHSET €€ CKJIOHHOCTh
K TPEMUTHOOOPA30BAHHUIO.

CTOJIb pa3/MUYHbIE (PAKTOPBL, BIUAIONINE HA
JIOJITOBEYHOCTD TPYObl, HE NO3BOJISAIOT UCIIOIb30BATh
pa3pabOTAHHBIE K HACTOAIIEMY BDEMEHH TEOPUN
IIPOYHOCTHU METAJLIOB.

151 o6ecrieueHus OIPeEEIEHUS CYMMAPHOT'O
JIEUCTBUSA U3TUOA U IIPU JEUCTBUU BHYTPEHHETO
JIABJIEHUS PACCMATPUBAJIOCH BIIMAHUE Je(POPMALIHH
JIEUCTBYIONIUX, UMH BBbI3BIBAEMBIX. [IpH 3TOM TpyHa
paccMaTpPUBAIACh KAK TOHKOCTEHHAS OO0IOUKA. Bblna
IOJIyY€HA 3aBUCUMOCTD, CBA3bIBAIO A1 BEJIMYHHDI
MIPOJONBHBIX U ITONEPEYHBIX Je(DOPMALINH
=776N%+ ¢ (l-0, /0, )N/ N/ E (€, ) K

821 9KB

@

ITony4yeHHas 3aBUCHMOCTb XOPOIIIO
KOPPEIHPYETCA C 3aBUCUMOCTDIO, IOy YEHHOU
AMEPHUKAHCKUMU UCCIICAOBATEIAMU IIPU UCTIBITAHUAX
MOJTHOPA3MEPHBIX OOPA3110B T'HOKUX TPYO.

DTa KE 3aBUCUMOCTbD ObL/Ia IPOBEPEHA TPU
OPOBEAECHNU UCTIBITAHUI OO6PA3LI0OB HA PA3PBIBHON
MAIIWHE TIPU UKJINYECKOM HATPY>KEHUHU B YCJIOBUSX
JEVICTBUA HAIIPAKEHNUI TPEBBIIAIONUX ITPEAETT
TEKY4ECTH. VICIBITAHUSA IPOBOAUIHNCH B J1A00OPATOPUHU
PI'Y HedpTn 1 raza um. .M. ['yOKMHA. DTH UCIIBITAHUA
IIPOBOAUJINCE ITpU Temmeparype 20 °C

BnusiHUE BHYTPEHHETO AABJICHUSA B COYETAHUH C
JepopMaren ONMUCBIBAETCS 3aBUCUMOCTDBIO

N = (0,0071p*-0,3326p? -3,9086p + 242,82)

83 3KB(-0,0014p2+0,0354p-1,2517). (2)
Jl71s1 ompeenenms BIUSHUS TEMIIEPATYPhI
HAa JJOITOBEYHOCTD TPYOBI ObLIA UCIIOIb30BAHA
pa3pbIBHAA MAIIMHA, CHA6KEHA TEPMOKAMEPOIL B
auanasore ot -40 10 +160 °C. JJaHHbBIA AUAIIa30H
06YCJIOBJIEH MUHHUMAJIBHOM TEMIIEPATY PO, IPU
KOTOPOY TEOPETHUUECKU MOXKET IPOU3BOAUTHCS
33Ka4YKa XOJIOAHON TEXHOJIOTMYECKOH KUIKOCTH
U MAKCHMAJIbHOM TEMIIEPATYPOU 3dKAYMBACMON
JKUJIKOCTH — TEMIIEPATYPOU KUTIEHUSL.
DKCMEPUMEHTAJIBHO OBLIIO YCTAHOBJIEHO, UTO
KOJUYECTBO LIUKJIOB JIO PA3PYIIEHNS TPYOBI,
OIpeNIENIEHHOE MO (POPMYIIE (2) TIPH UHBIX
TEMIIEPATYPAX, XAPAKTEPUIYETCA (POPMYIIOH

NE, p, T) =N, p) +A(TD), &)

rae N(g, p,) — 3aBUCUMOCTD 2; A(T) — amnupudeckas
MOCTOSIHHAS, 3aBUCAIIAS OT OCOOEHHOCTEN
PpabOTHI CTAJIU IPU PA3TUYHBIX TEMIIEPATYPAX. DTA
MIOCTOSTHHASI U3MEHAETCA B IIMPOKOM JTHAIIA30HE
U MOKET IPUBOANTD K U3BMEHEHHIO YHCJIA CITYCKO-
HOABEMOB OT 5 nipu Temueparype - 30°C go 250
npu 120 °C.

ITony4yeHHbIE 3aBUCHMOCTHU NTO3BONAIOT
BBIABUTD TEH/ICHIIMHY BIUAHUA IPUBENECHHBIX
Pa3HOCTOPOHHHUX (PAKTOPOB HA JOJTOBEYHOCTD
KOJIOHH THOKHX TPY6 M TTIONYYUTh PEKOMEHATINH P
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1,2-1,5%, which affect string material at zero-
to-compression stress cycle. The presence of the
internal pressure lead to meridional and tangential
stresses that don't exceed yield limit and may be
considered constant during performing certain
operations.

External and internal temperature effect leads
to a change in strength and strain properties of
string material and correspondingly changes string
tendency to crack.

All these different factors that affect string
lifetime make impossible to use the latest metals
strength theories.

In order to determine cumulative effect of
bending and internal pressure it was necwssary
to consider the influence of strain caused by these
effects. The string was considered to be thin-walled
shell. Obtained dependency connected axial and
lateral strains:

€= 776N+ 6 (I-0, /5, N/ NVm/
Ex(e, ) K, @

Obtained dependency correlates well with
dependency obtained by American researchers
during testing of full-scale coiled tubing samples.

This dependency was examined during testing of
samples on pull-test machine. Cycling stressing was
applied under the conditions of stresses that exceed
yield limit. Testing was carried out in laboratory
in Gubkin RSU of Oil and Gas at a temperature of
200°C.

The combined effect of internal pressure with
strain is described by the following dependency:

N = (0,0071p*-0,3326p? -3,9086p + 242,82)

€, « (-0,0014p2+0,0354p-1,2517) (2)

In order to determine the influence of
temperature on string lifetime, pull-test machine
was equipped by heat chamber within the range
from -40 to +160°C. This range is based on the
minimum temperature of injection of cold process
fluid and maximum temperature of the injected
fluid — boiling temperature.

The number of cycles before string destruction
was defined by a formula (2). According to
experimental data, at other temperatures this
number is defined by the following formula:

N, p, T) =N, p) +A(T) ©)
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10 HA3HAYECHUIO ITAPAMETPOB arperaros KPC u
MOKA34TeJIEN TEXHOJIOTUYECKUX PEKUMOB IIPU JOOBIYE
TSIKEJIBIX HE(PTEN, CBA3AHHBIX C HOBBIIIEHHBIMU
TEMIIEPATYPAMHU. B COUETAHNHU C PA3pAOOTAHHOMN
paHee METOAUKOL ONEPATUBHOIO ONPEIE/IEHHA
OCTATOYHOT'O PECYPCa TPYO B IPOMBICJIOBBIX
YCIOBUAX IIPUMEHEHHME MTOJTYYEHHBIX PE3YIbTATOB
MO3BOJIAET 6OJIeE OOOCHOBAHHO HA3HAYATh

PEKMMBI SKCIUIYATALIMHA KOJIOHH THOKUX TPYO U

11pu BeinoiHeHUU KPC, 1 IpU UCHIO/IBb30BAHUU UX B
MPOLIECCE IKCIUTYATALUH CKBAKHH, IPOAYLIMPYIOITAX
BBICOKOBSI3KHE HEPTU.

PA3PABOTKA NOTOKOOTKJIOHAIOLEN
KOMMO3ULIMN HA OCHOBE NMOJINOKCUXJIOPUOA
ANIOMUHNA ANAa NPOBEAEHNA

MPOLIECCA NOBbIWEHUA HEDGTEOTAAUN
HU3KOMPOHULIAEMbIX KOJIJIEKTOPOB

JILLA. Mazaooeéa, K.A. ITomewmxuna, HayuHo-
oopasoeamensusiti yenmp JIIpomsvicroséan
xumus», Poccuiickuii zocyoapcmeennulii
YHU8epcumem nemu u 2a3a uMeHu

H.M. I'yoxkuna

HedTanble MecTOpOXgeHUA B Poccuu
3KCILTYaTUPYIOTCSA METOJOM 3aBOJAHEHUSA, KOTOPBIA
06€eCEYNBAET NOAJEPKAHUE IUTACTOBOIO JABJICHUS
U BBICOKUIT TEMII U3BjIeucHUs HeTU. [IpH aTOM
BBIPAOOTKA IIJIACTOB C PA3/IMYHOM IPOHUILIAEMOCTDIO B
HEOJHOPOJHBIX, CJIOKHO MOCTPOEHHBIX KOJUIEKTOPAX
HEOJUHAKOBA — ITO 30HAM C O0JI€E€ BBICOKUMHU
(PUIBTPAITMOHHBIMH XAPAKTEPUCTUKAMH IPOUCXOAUT
MPOPBIB 3aKAYUBAEMBIX BOJ, YTO IIPUBOAUT K
06pPa30BAHUIO MPOMBITBHIX YYACTKOB, B TO BDEMS KAK
HU3KOIIPOHUIIAEMBIE IIPOIUIACTKH IPAKTUYECKH HE
3aTPAaruBaroOTCA.

JJ151 TOTO YTOOBI YBEITUYNUTh OXBAT BO3ACUCTBUS
33aBOJTHEHUEM B HU3KOIIPOHUILIAEMBIX KOJIJIEKTOPAX,
HEOOXOAMMO CO3[JAHUE MTOTOKOOTKJIOHAIOMETO SKPAHA
HA YJAJIEHHOM PACCTOAHUM OT HATHETATEIBHOM
CKBaKMHBL [T03TOMY K 3aKAUUBA€EMBIM CUCTEMAM
NPEIBABIAIOTCA CIEAYIOMNE TPEOOBAHUS:

IMMUPOKUN IUATTIA30H BA3KOCTH U JJINTEJIbHAA
MPOJO/KATENBHOCTD I'€JIE00PA30BAHUA.

B HayuyHO-06pazoBaTenbHOM LieHTpe (HOLT)
<« IpOMBICTIOBASI XUMUSI» OBLIN PA3Pa6OTAHBI
KOMIO3UILIVH JIJIs TTOBBIIEHUA HEPTEOTAAUHN
IUIACTOB HA OCHOBE ITOJIMOKCUXJIOPH/IA ATIOMUHUA,
Kap6aMM/1a U JOIIOJTHUTEIBHOI'O PEATEHTA —
PEryaATOPa CKOPOCTHU TUAPOIN3A JJ1A IPUMEHEHUA
B TEPPUTEHHBIX KOJUIEKTOPAX B IIMPOKOM JHAITA30HE
IUIACTOBBIX TEMIIEPATYP. JJAHHBIE KOMITO3ULINU
NPEACTABIAIOT COO0M HU3KOBA3ZKHUE UCTUHHBIE
PaCTBOPBI, XAPAKTEPUIYIOIINECA AJIATETBHBIM
UHAYKIIMOHHBIM IIEPUOIOM I'eJIe0O6PA30BAHU A, OHAKO
uX 3PPEKTUBHOCTD 3ABUCUT OT BHEIIHUX YCJIOBUH
(remnieparypa, pH), 9TO BbI3bIBAET HEOOXOAUMOCTD
MO POGHOrO UCCIEAOBAHUS IIPOLIECCA
reuieo6pa3oBaHus.

B 1aHHOI paboTe O6BIIN N3YUYEHBI 3aKOHOMEPHOCTH
MPOTEKAHUSA IIPOLIECCOB I'eJIE0O6PA30BAHUA B
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where N(g, p,) is a dependency, A(T) is an empirical
constant, which is dependent on specifics of steel
performance at different temperatures. This constant
can vary within the wide range and lead to a change
in the number of tripping operations from 5 at
temperature — 30 °C to 250 at temperature 120 °C.

Obtained dependencies make possible to determine
tendencies of the impact of different factors on coiled
tubing strings lifetime and get recommendations on
identifying workover rig parameters and operation
modes features during heavy oil production at high
temperatures. Together with the existing method of
quick determination of remaining lifetime under field
conditions the application of obtained results enables
engineers to set CT strings operation modes more
reasonably when performing workover operation and
using CT strings for wells with super-viscous oil.

DEVELOPMENT OF DIVERTER COMPOSITION ON THE
BASIS OF ALUMINUM POLYOXYCHLORIDE FOR EOR
OPERATIONS IN LOW-PERMEABILITY RESERVOIRS

L. Magadova, K. Potesbkina, Research and
Development Center “Oilfield Chemistry”,
Gubkin Russian State University of Oil and Gas

The oilfields in Russia are being developed with a
flooding method which maintains formation pressure
and provides high recovery rate. However, there is
a difference between oil production operations in
different complex nonuniform formations with
different permeabilities — the injected water invades
formation areas with higher filtration characteristics
thus leading to creation of flooded-out regions while
low-permeable layers are left untreated.

In order to improve sweep efficiency in low-
permeable reservoirs it is necessary to create a
diverting boundary at a remote distance from
the injection well. That is why there are certain
requirements for the injection fluids: a wide viscosity
range and long duration of gelling process.

Research and Development Center “Oilfield
Chemistry” developed EOR compositions based on
aluminum polyoxychloride, carbamide and additional
agent — hydrolysis speed controller for application in
terrigenous reservoirs at a wide range of formation
temperatures. These compositions are low-viscosity
molecular solutions that are characterized by long
induction period of gelling process but its efficiency
depends on the external conditions (temperature,
pH balance). This requires detailed research of gelling
process.



Pa3pabOTAHHBIX CUCTEMAX IIPH PA3TUYHBIX
TEMIIEPATYPAX U COAECPKAHNU COJIEN B UCIIOJIb3YEMBIX
COCTaBaXx.

Ha 0CHOBaHMU OJyYEHHBIX UCCIEJOBAHUI
ObL1a pa3paboTaHa U NPEIJIOKEHA TEXHOIOT U
BBIPABHUBAHUS NPODUIISI HPUEMUCTOCTHU B
HU3KOIIPOHUITAEMBIX KOJUIEKTOPAX C UCIIOIb30BAHUEM
OKAUMJISIIONIMX 3AKAYE€K BOAOPACTBOPUMOTO
HOJUMEPA JIJI51 CHUDKEHUSI PA3MBbIBA PA3PAOOTAHHOU
KOMIIO3UITHH.

UCCNIEAOBAHUE OCAJKOOBPA30BAHUA
MNP PACTBOPEHUN MOPOAbI TEPPUTEHHbIX
KOJIIEKTOPOB BO ®TOPOCOAEPKALLNX
KUCJTIOTHbIX COCTABAX

3.P. Jaeaemoes, M./T. Ilaxomoes, /1. A. Mazaooaa,
J1.D. Jasremuuna, HAYyuHO-00PAI0BAMENbHLIL
uenmp IIpomwicarosasn xumus», Poccuiickuii
zocyoapcmeennslii ynugepcumem nelpmu u 2a3a
umenu .M. I'yoxkuna

KncnorHas 06paboTKa SKCIUTYaTALIMOHHBIX
CKBa’KMH B HACTOSIIEE BPEMS ABJIAETCS HANOOIEE
BOCTPEOOBAHHBIM METOAOM MHTEHCU(PUKAITUU
HEPTEUIBIEUYEHU, YTO OOYCIOBIEHO IPOCTOTON U
JOCTYITHOCTBIO TEXHOJIOTUI, OTHOCUTENBHO HU3KUMHU
3aTPaTAMU METOAA.

B ocHOBE KUCTIOTHBIX COCTABOB JISI BO3ACUCTBHS
HAa MUHEPAJIBI TEPPUTEHHOIO IIACTA: KAPKACHBIE
U CJIOUCTBIE CUJIMKATDI, KAK [IPABUJIO, UCTIOIb3YIOT
(PTOPUCTOBOAOPOSHYIO KUCTIOTY WM €€ CONMU. OFHAKO
MPU IPOTEKAHNHU XUMHUUYECKHUX PEAKIINN C yIACTHEM
HF 06pa3yIoTcs pa3nruaHble IPOAYKTHIL, KOTOPBIE
CITIOCOGHBI BBINAJATH B OCAJ0K, KOJIbMATUPYS ITOPEI
Npu3a60THOI 30HBI I1JIACTA, YTO, B CBOIO OYEPE/Ib,
MOJKET 3HAYUTENBHO CHU3UTD 3(P(PEKTUBHOCTD
KHUCJIOTHOHM OOPA6OTKU.

Kak n3BeCTHO, U36€XaTh OOPA30BAHHUS OCA/IKOB
B IIPOLIECCE PACTBOPEHMA ITOPOJBI TEPPUTEHHBIX
KOJUIEKTOPOB ITPAKTUYECKH HEBO3MOXKHO. OJTHAKO
NOAPOOHOE UCCIEJOBAHUE JAHHOTI'O IIPOLIECCA
JUIS YCTAHOBJIEHH ST OCHOBHBIX 3aKOHOMEPHOCTEN
MO3BOJINT YIPABIATH €TI0 IPOTEKAHUEM U
NPEJCTABIAECTCA BAKHBIM 3TAIIOM ITOBBIIIEHUA
3(pPEKTUBHOCTH KUCIIOTHBIX OOPAOOTOK.

B 1aHHOM paboTe IPECTABIEHBI PE3YJIBTATHI
UCCJIENOBAHMA PACTBOPEHUSA IIOTUMUKTOBON
TEPPUTEHHOH OPOJbI B PA3ITMYHBIX
dropcopepKAMUX KUCITOTHBIX COCTABAX.
Hccie1oBaHO BIUSHUE OCHOBHBIX (DAKTOPOB Ha
IPOLIECC PACTBOPEHUS: TEMIIEPATYPA OOPAOOTKH,
BpPEMS BBIIEP)KKH, BUJT U KOHLIEHTPALTAA
PTOpCoAEPKAMErO PEATEHTA, KOHLIEHTPALIUA
COJIAHOM KMCJIOTHL I1pH n3ydeHnu rporecca
PacTBOPEHMUA KEPHOBOI'O MATEPUAJIA UCIIONIb30BAIN
I'PABUMETPUUYECKUN METOZ, PEHTIEHOMA3OBBIA
ananun3 1 UK-CrieKTpOCKONHUIO, 4 TAKXKE
PEHTTEHOMIYOPECIIEHTHBIN aHAIN3 OTPA6OTAHHBIX
PacTBOPOB KHUCJIOT.

PacTBOpEHMEe N3y4aiv C UCIIOJIb30BAHUEM
SKCTPATUPOBAHHOI IE3MHTEr PUPOBAHHO TOPOJLL P
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The paper investigated the gelling process behavior
in developed fluids at different temperatures and
salinity of the applied compositions.

On the basis of conducted research the paper
proposes the technology of conformance control in
low-permeable reservoirs using water-soluble polymer
injection along the drainage boundary for reducing
composition wash-out.

INVESTIGATION OF SEDIMENTATION IN CASE
OF TERRIGENOUS RESERVOIRS DISSOLUTION IN
FLUORINATED ACIDS

Z. Davletov, M. Pakbomouv, L. Magadova,

L. Davletshina , Research and Development
Center “Oilfield Chemistry”, Gubkin Russian
State University of Oil and Gas

At present time acid treatment in producing wells
is the most popular stimulation method. The reasons
for this are technology simplicity and availability and
relatively low costs.

The main agents in acid composition for treating
terrigenous formation minerals (framework and layer
silicates) - are usually hydrofluoric acid and fluorides.
However, during chemical reaction with hydrofluoric
acid different products develop. These products can
precipitate in formation thus filling in bottomhole
zone pores resulting in significant reduction of acid
treatment efficiency.

It is known that it is almost impossible to eliminate
precipitation during terrigenous rock dissolution.
However, it is necessary to conduct detailed analysis
of this process for determination of basic principles.
This analysis is an important stage of acid treatment
improvement as it will provide the opportunity to
control dissolution process.

This paper presents the results of analysis of
polymicticterrigenous rock dissolution in different
fluorinated acid compositions. The authors conducted
analysis of the influence of main factors on dissolution
process: treatment temperature, reaction time, type
and concentration of fluorinated agent, concentration
of hydrochloric acid. During analysis of dissolution
of core material the following methods were used:
gravimetric method, X-ray phase analysis, infrared
spectroscopy and X-ray fluorescence analysis of used
acid solutions.

Dissolution was analyzed using extracted and
desegregated rock samples. Concentration of
hydrofluoric acid was within the range 1-3% wt, HCI
content — 0—18% wt. Time of reaction between acid P
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Konuenrpanusa HF n3amMeHsanach B JUAIIa30HE

1-3% macc., conepkanue HCl — 0—18% macc. Bpems

BBIJIEPKKH KMCJIOT C TIOPOJIOU COCTABIISLIIO

ot 1 1o 8 wacos rpu 20-80 rpagycax Llenbcus.
OnpeneneHo, YTO HOBBIIIEHNE TEMIIEPATYPHI,

IPOAOJIKUTEIBHOCTH OOPA6OTKHU, KOHIICHTPALTUH

(PTOpCoAEPKAIUX PEATEHTOB IPUBOIUT K

YBEINYEHHIO PACTBOPUMOCTH MNOPOALL BMecCTe € TEM

CHWI>XCHHUC CTCIICHU KPUCTAJUVIMYHOCTU 1 OTHOIICHW A

Si/Al B pacTBOpPAaX KMCJIOT OCJIE B3AUMOJICHCTBU S
C IIOPOJOU YKA3BIBAET HA IIPOTEKAHUE OCAXKICHUA
IIPOAYKTOB PEAKIIUI.

CpaBHUTEJIbHBIN d4HAJIN3 PACTBOPAIOIINX
CIIOCOOHOCTEN COCTABOB HA OCHOBE IIJIABUKOBOU
KUCJIOTBL U (PTOPUJA AMMOHUS HE BBISIBUI
CYILIECTBEHHDBIX PA3/IMYNHI MEXY HUMHU 110
3HAYEHUAM PACTBOPHUMOCTEN U CTEIICHEN
KPUCTAIUIMYHOCTH. B TO k€ BpeMsI OOHAPYKEHBI
00J1€€ BBICOKHE OCAIKOYAEPKUBAIOMUE CBOMCTBA
KHUCJIOTHBIX COCTABOB Hd OCHOBE (PTOPH/Id AMMOHUSA
IO CPABHEHHUIO C CUCTEMAMH, copepKamumu HE.

INoBbIITIEHNE KOHIIEHTPAIUU COMAHON KUCIOTHI
B IIPUCYTCTBUU (DPTOPCOAEPKAIIETO PEATEHTA
WHTEHCU(PUITUPYET MPOLECC PACTBOPEHHUS ITIOPOABL:
HAOIIONAETCA POCT PACTBOPUMOCTU KEPHOBOT'O
MaTepUaIa, IPU TOM HPOUCXOANUT CHUKEHHE
CTENEHU KPUCTAJUTUIHOCTH OOPA6OTAHHON MOPOABI
Y YMEHBIIIEHUE OTHOIIEHUA Si/Al

OcaJiKy, TOJIyYEHHBIE ITPH OXJIAKJEHUHU
OTPabOTAHHBIX PACTBOPOB KUCJIIOTHBIX COCTABOB,
HCCJIEJOBAHDI C ITOMOIIBIO PEHTTEHO(PA30BOIO
aHanu3a u UK-cnekrpockonuu. OIpeAeseHo,
4TO OCHOBHBIMH (PA3AMH OCA/IKOB ABJIAIOTCS
reKCa(PTOPCHUIIMKATDL, T€KCAMDTOPATIOMUHATEI U
KPEMHE3EM.

COBPEMEHHOE BbICOKOTEXHOJIOTMYECKOE
OBOPYOBAHMUE A1 BHYTPUCKBAXXUHHbIX U
FEO®U3NYECKNX PABOT C UCNOJIb30OBAHUEM
KOJNITIOBUHIOBbIX YCTAHOBOK

H.A. Tepewro, C3A0 «Hogunxa»

B nipesenTanuu nogpooHO NPEACTABIEHEI
TEXHUYECKHUE XAPAKTEPUCTUKHU U TEXHOJIOTUUECKHUE
BO3MOKHOCTH CJIEAVIOIINX BUIOB OOOPYAOBAHNA,
paspadoraHHOro B Kb C3A0 «HOBUHKA»:

1. O60pynoBaHUS [J1s1 HAIIPABJICHHOI'O OYPEHUS
(CHBE89-76M u CHB89-76T, CHB89-73M);

2. O60pyIOBaHUs /1S YBEIUYECHU S IPOXOIKHU
T'UOKOI TPYOBI;

3. BBICOKO3((HEKTUBHOTO 6YPOBOI'O MHCTPYMEHTA
(oo,

4. O60pyAOBAHUA 15 CITYCKA F€O(PHU3UIECKUX
MIPHUOOPOB B CKBAKUHY;

5. KabeJbHBIX I'OJIOBOK, B TOM YUCJIE C
BO3MOKHOCTBIO [IPOMBIBKH;

6. Kowmruiexkca s ocHamenus THKT
reo(pU3NYIECKUM KabeslIeM. ©
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and rock was from 1 to 8 hours at temperature
of 20—-80°C.

It is defined that increase in temperature,
treatment time, concentration of fluorinated
agent lead to rock solubility enhancement. At the
same time decrease in crystallinity degree and Si/
Al ratio in acid solutions after treatment indicates
precipitation of reaction products during treatment.

Benchmarking analysis of dissolving ability
of compositions based on hydrofluoric acid and
ammonium fluoride concluded no substantial
difference between these compositions in
solubility and crystallinity degree. At the same time
it was discovered that acid compositions based
on ammonium fluoride have higher sediment
suspension properties as compared to compositions
with HF.

Increase in concentration of hydrochloric acid in
the presence of fluorinated agent stimulates rock
dissolution: such increase leads to a growth of core
material solubility, decrease in crystallinity degree of
treated rock and decrease in Si/Al ratio.

Sediments developed during precipitation of used
acid compositions were investigated with X-ray
phase analysis and infrared spectroscopy.

It was defined that the main sediment fractions
are hexafluorosilicates, hexafluoroaluminates
andsilica.

ADVANCED HIGH-TECH EQUIPMENT FOR WELL
INTERVENTION AND LOGGING OPERATIONS WITH
THE APPLICATION OF COILED TUBING UNITS

I. Tereshko, Novinka, CJSC

The presentation demonstrates technical
specifications and technological capabilities of
the following types of equipment, developed in
Novinka, CJSC:
1. Equipment for directional drilling (construction
regulations: CHB89-76M u CHB89-76T, CHB89-
73M)
Equipment for increasing coiled tubing speed.
High-efficient drilling tools (bits).
Equipment for running logging tool in hole.
Cable heads, including cable heads suitable for
cleanout.
Equipment for installation of logging cable inside
the coiled tubing. ©
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