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COILED TUBING AND WELL INTERVENTION
CONFERENCE

YcnewHbin onbIT NpoBeAeHUus
BOAOU3ONSALNOHHBbIX PaboT B
rOpPU3OHTAaNIbHON CKBAa)KUHE, 3aKOHYE€HHON
BOCbMUCTagUMMHOM KomMmnoHoBkou MIPI, ¢
npyMeHeHneM MOCTOBbIX NPo6oK Ha FHKT
K.B. Bypoun, enaenulii mexHonoz, JAenapmamerim
KaAnumaioH020 PEMOHIMA CKEANCUH, LILnrombepice
Jlooocenio Hnx.», Poccus u LlenmpansHan A3us

IToBCceMeCcTHOE BHEIPEHUE TEXHOIOIMH MHOI'OCTAJUMHOI'O
ruapopaspeisa macrta (MI'PIT) B Poccuu yaxe npyuHOCHT
CBOU IIOABL [TOMUMO 6€3yCIOBHOIO YBETUYEHUS JEOUTOB U
IPUPOCTA U3BJIEKAEMBIX 34I1ACOB, JAHHAS TEXHOJIOT U HECET
B CEOE U TAKYIO OMACHYIO TEH/ICHIINIO, KAK MPEXIEBPEMEHHOE
OOBOTHEHHE CKBAXKUH. [IPOUCXOIUT 3TO MO PAAY IPUUNH,
Cpeny KOTOPBIX, MOXKAJIYH, OCHOBHOE MECTO 3aHUMAET
MIPOPBIB B BOAOHOCHBIE TOPU3OHTEI IPU IPOBEAECHUU CAMOT'O
I'PIT O4HOI'O W11 HECKOJIBKUX UHTEPBAJIOB.

Komnanuen-onepaTopoM OblIa IOCTAB/IEHA 3294
MPOBECTU BOJIOU3OJISIIMOHHBIE PAOOTHI B TOPU30HTAIBHOU
CKBAKMHE, 3dKOHYECHHOU 8-CTaJUIHON KOMIIOHOBKOM
MTI'PII ¢ pacpe3epOBAHHBIMU ITOCAJOYHBIMU CEIAMU.

7151 yTOYHEHU A TPUYUH OOBOTHEHH A U JIOKATIU3AIIUH
TOYEK €€ MOCTYIIEHN ObLIN ITIPOBEEHBI '€O(PDU3NYECKHE
uccnenosanus CKkBakuHbl Ha 'HKT. B pesynbrare 66110
BBISIBJICHO, YTO B CKBAKMHE IIPU OOIIIEM JEOUTE )KUIKOCTH
6onee 500 M*/CyT (IaHHBIE, TOTYYEHHBIE IIPU OCBOEHHUH) U
95% o6BogHEHHOCTH ITOPT Ne 6 naet 68% ot 06IIero AeGuTa,
4 OCTAJIBHBIE 7 IOPTOB Pab0TAIOT C HE3HAYUTEIBHBIMU
JeOHTAMHU TNOO HMIKE YPOBH:A IOPOI'OBOH 3aITMCH IPHOOPA.

B aTOM IOKIIA/IE NTOAPOOHO PACCMATPUBAIOTCS STAIIBI
IUTAHHUPOBAHUS, PEMIEHUS CJIOKHBIX X1 HEOJTHO3HAYHBIX
TEXHUYECKUX U MPAKTUYECKUX 32/]a4, OLICHKA PHUCKOB
Y1 METO/IbI UX CHHUKEHU S, STANBI BBITIOJTHEHUS PAOOTHL U
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Unique Coiled Tubing (CT) Operation
of Water Producing Interval
Isolation in a Horizontal Well
Completed with 8-Stage Multistage
Fracturing (MSF) System Using Two
Inflatable Bridge Plugs

Konstantin Burdin, Chief Process Engineer, Well
Workover Department, Schiumberger Logelco Inc.,
Russia & Ceniral Asia

The widespread application of multi-stage
fracturing technology in Russia is already known
not only due to increase of production rates and
increase of recoverable reserves but also due
to premature water flooding of some intervals.
Several reasons could lead to that result, while,
perhaps, the main one is a breakthrough in the
aquifers in the process of the fracturing.

Objective of the job given by the Client was to
isolate water producing interval in a horizontal
well completed with 8-stage MSF completion. To
determine position of water-flooded zone, coiled
tubing production logging tool (PLT) was used.
Based on CT logging data 6th frac port of 8-stage
MSF completion was found to be water flooded.
Moreover, while total production rate of the well
was equal to 500 m?/day (data was received during
well testing) with 95% WC, 68% of total production
came from 6th frac port.

This report includes detailed study of planning
process, complex and unambiguous decision-
making aimed at technical and practical
challenges, risk assessment and methods to reduce
them, the stages of the work and planning in



IUIAHUPOBAHUE BAPUATUBHOCTH JEUCTBUI B PA3IMYHBIX
CUTYALUAX, BOBHUKAIOIIMNX B [IPOLIECCE PAOOTHI 1O
BOJOH3O0JIALIUY, 4 TAKKE OIIBIT, IIOJIYYEHHDBIN B PE3YJIETATE
YCIIEIIHOT'O BBIIIOJHEHUA JAHHOM OIIEPALIH.

O6GopypnoBaHue ANs BbINOJIHEHUSA
BbICOKOTEXHOJIOTN4YHbIX onepal.wu?l no
noBbIWeHUIo HeTerazooTaaum NIacToB
FO.B. Benyzum, Hauanohux YnpasaeHus npooasic u
npoosuxcerus npooyrKuyuu C3A0 «PHIMAILIL»

B HacTosmee Bpemsa B O6JIACTH CEPBHUCHBIX YCIIYT B
HedTEra30/J06bIBAIOICH OTPAC/IN HA IEPETHUH IIJIAH B
YCIOBUSX JKECTKOH KOHKYPEHIIUU BBIXOAUT HEOOXOJUMOCTh
PUMEHEHUS HOBBIX TEXHOJIOTUH, 4 3HAYUT, PACTET U
HOTPEOHOCTD B COBPEMEHHOM, BBICOKOTEXHOJIOTUYHOM
U HAZIEXKHOM OO60PYIOBAHUU. 11 HMEHHO B 3TOT HEPUO],
HauO0JIe€ BAKHBIM (DAKTOPOM SABIAECTCA 3PPEKTUBHOE
B3aUMOJEHCTBHE IIPOU3BOAUTEJIEH C CEPBUCHBIMU
KOMIAHUSMH, PE3YJIBTATOM KOTOPOT'O CTAHOBUTCS CO3JAHUE
060PYJOBAHU A, MAKCUMAIBHO COOTBETCTBYIOMIETO CAMBIM
BBICOKMM TPEOOBAHUAM OTPEOUTEIIEN.

B poknazae npencTaBaeHbl KOMILIEKCH OOOPYAOBAHUSA
JUIS BBITIOJIHEHU ST COBDEMEHHBIX BBICOKOTEXHOJIOTMYHBIX
ONepaInuy Mo NOBBIIIEHUIO HEPTErA300TAA4H IIACTOB
u TKPC, reo(puznyeckmux UCCACTOBAHUN CKBAKUH;
NPOBEAEHU I'HIPOPA3PHIBA IVTACTOB U [JIP.

IIpuBeIcH 0030P TEXHOIOI'MYECKNX BO3MOXKHOCTEN
HOBOI'O OO0OPYAOBAHUS, PA3PAOOTAHHOTO CHEUAIUCTAMU
C3A0 «PHUIMAIII», a TAKXKE IPEACTABICHBI OCHOBHBIE
XAPAKTEPUCTUKN CEPUNHO BBIITYCKAEMOU TEXHUKU.

OnbIT ppesepoBaHNA KOMMOHOBOK

MCrIPIN B Poccunm

Anexcanop Kasaros, unicenep no 'HKT, Trican Well Service Lid
Cmenan Canoyua, 6eoyusuti uricerep no I'HKT, Trican Well
Service Lid

1. Teorpadus npoBeIcHUSA PAOOT U XAPAKTEPUCTUKH
CKBAXKUH.

2. MHOrOCTaJUAHBbIE KOMIIOHOBKH, B KOTOPBIX IIPOBOAUINUCH
PaboTHhL

3. TTon6op 060pyAROBAHUA 41 (PPEIEPOBAHUS, YCIOBHE
BBIOODA.

4. PexxuMbl QPE3EPOBAHUA U CTATUCTUKA IO BBITIOJIHECHHBIM
padoTam.

BHYTpUCKBa)KUHHbIe paboTbl n'MM ¢
NCNoJib30BaHUEM TEXHOJIOrM4YeCKnX
pelweHn Ha reopusnyeckom Kabene
KA. Kupcaros, menedxncep no passumiuiio ousmeca, Welltec

E>xerogHo Ha KaXXJOM HE(DTIHOM MECTOPOXKICHUU
OCYIIECTBIAIOTCS JECATKU F€0JI0TO-TEXHUUECKUX
meponpusaTuii (I'TM) — padoT, IPOBOANUMBIX HA CKBAXXUHAX
C LIEJIBIO PETYIUPOBAHUS PA3PAOOTKH U NOAJEPKAHUA
LIEJIEBBIX YPOBHEN AOOBIYN HE(PTU U T'a34.

different situations that arise in the process of
water shut-off and received lessons learned.

Equipment Intended for
Performing High-Tech Enhanced Oil
Recovery Operations

Yuri Belugin, Head of Sales and Promotion
Department, NOV FIDMASH

At the moment the field of service in O&G
industry is characterized by tough competition,
when a priority should be given to new
technologies and modern, high-tech and reliable
equipment. In this period the most important
factor is efficient interaction of the producer with
service companies, which will result in equipment
catering to the highest demand of consumers.

The report presents sets of equipment for
modern high-tech operations on production
enhancement, service and well workover.

We list the technical capacities of our
equipment, designed by NOV FIDMASH specialists
and present its main characteristics.

MSFS Milling Experience in Russia
Alexandr Kazakouv, CT engineer, Stepan Sanduza,
Lead CT engineer, Trican Well Service Lid.

1. Geography of Jobs and Well Characteristics.

2. Operations with MSDS Tools.

3. Selection of Milling Equipment, Selection
Criteria.

4. Milling Conditions and Performance Statistics.

Well Interventions and “Heavy”
Workover Solutions on E-line

Kirill Kivsanouv, Business Development Manager,
Welltec

Dozens of workover actions are taken at every
oilfield year over year. These actions are taken in
order to regulate fields development and maintain
the project levels of 0il & gas production.

The ability to perform workover operations in
a production well allows not only to extend its
operation life, but also to significantly increase
hydrocarbons recovery factor.

Before the downhole tractors were developed,
such technologies as operations with coiled tubing
(CT) or drill pipes utilizations had been considered
as the only possible way to deal with horizontal
and deviated wells. However, such techniques
require heavy equipment and plenty of personnel.
They are also associated with high operating
risks and significant time expenditures due to the
transportation issues and heavy equipment RIH/
POOH.
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After the introduction of downhole tractors
a number of technology solutions for well
interventions on e-line have been developed.

The transition from conventional downhole
operations to the suggested e-line technology

CITOCOOHOCTD BBIIOIHATE I'TM B OOBIBAIOIICH CKBAKHHE
JIA€T BO3MOXKHOCTD HE TOJIBKO IIPOJIJINTh CPOK €€ CIIYKOBL,
HO U 3HAYUTEIBHO YBEJINYUTb KOA(DOUITUEHT U3BICYEHU S
YIJIEBOJOPOJOB.

J10 NOAIBJIEHU S CKBAXKUHHOI'O TPAKTOPA TAKUE
TEXHOJIOTUH, KAK ONEPALINU HA Oy PHUJIBHBIX TPYOaX U solutions provides various benefits, including
rubknx HKT, canTanuch €JUHCTBEHHO BO3MOXHBIMU the ability to perform “heavy” workover
COCO6aMHU, O6ECIEYNBAIOIINMH BO3MOKHOCTD IMIPOBEICHUS operations without production suspending
BHYTPUCKBAKMHHBIX PA60OT B TOPU30OHTAJIbHBIX 1 HAKJIOHHO- or with short downtimes, real-time surface-
HAIPAaBJIEHHBIX CKBAXKMHAX. OJJHAKO NOJOOHBIE METO/IBI BHA communication and pinpoint accuracy
TPeOYIOT IPUBJIEYEHH I MHOTOYHCJIEHHOT'O IEPCOHANA U of performed operations, as well as substantial
TSKEJION TEXHUKU, HECYT IOBBIIIEHHBIE [IPON3BOACTBEHHbBIE cutting of time costs and HSE improvements.
pucku o TB 1 Tpeby1oT 3HAYUTENBHBIX 33TPAT BDEMEHH HA
JIOTUCTHUKY U CITYCKO-TIOTBEM TSIZKEJIOTO OOOPYIOBAHU.

INosABNEHNE CKBA>KUHHOI'O TPAKTOPA MTOCTYKHJIO
TOTYKOM K Pa3BUTHIO LIEJIOTO CEMENCTBA TEXHOIOTHIECKHUX
pENEHN A1 NPOBEAEHN A BHYTPUCKBAKUHHBIX PA0OT HA
reo(pu3nIeCcKoM Kabere.

Ilepexon OT TPAJULIMOHHBIX METOAOB CKBAXKUHHBIX
PaboT K NPEIAra€MbIM TEXHOJIOTHIECKHUM PEMIEHUAM
Ha re0(pU3NYECKOM Ka0€JI€ AET MHOI OYMCJIEHHBIE Tengiz is a unique, super-giant oilfield located in
MPEUMYIIECTBA, TAKME KaK IposeaeHue ['TM 6€3 OCTAaHOBKU western Kazakhstan. It was discovered in 1976 and
JIOOBIYU JINOO OBICTPBIN BO3BPAT CKBAKHH B JOOBIBAIOIUI today Tengiz produces 25x times more from the
(OoHJ, CBA3b C 3100MHOIM KOMIIOHOBKOU B PEXUME time when the first production commenced. One
PEAIBHOI'O BPEMEHHU U IOBEIIUPHYIO TOYHOCTb IPOBOJIMMBIX of the major contributors of that production grow
ONlEPAIL UL, 3HAUUTEIBHOE COKPAIIICHHUE BDEMEHN are reservoir stimulation campaigns that started in

Evolution of Naturally Fractured
Carbonates Acid Stimulations at
Tengiz Field

Mansur Aglyamov, Technical CT Professional, Well
Workover Department, Schiumberger Logelco Inc.,
Tengiz, Kazakbstan

MPOU3BOACTBA PA6OT U yIydIlleHHE noKaszarene Th. yearly 1987.
Stimulation in here generally gives good results
PazButne meTofoB KUCNOTHbIX OGpaGOTOK but has certain challenges. Most of wells in Tengiz

TpewWwmnHoBaToro KapoboHaTHoOro
KoJIleKTopa Ha mectopoxaeHuv TeHrns
Mancyp Aenamos, mexuuyuecrkuil unxcerep no I'HKT, Tenzus,
Kasaxcman, [enapmamenm kanumaisHo20 pemormada
cxsancun, dllnromoéepoce JIooxnceno Hur.»

have problems associated with long production,
such as scales. But the main challenge lies in the
unique characteristics of the field. Tengiz reservoir
is incredibly mile thick and is divided into three
main producing intervals. An uneven depletion of
the reservoir takes place due to varying reservoir

TeHTU3 ABISICTCSA YHUKAJIBbHBIM CYIICPIUT'dHTCKUM
HCq)THHI)IM MCCTOPOXIACHUECM, PACITIOJIOKCHHBIM HA

3anaje Kazaxcrana. MECTOPOX/IEHUE OBLIIO OTKPBITO

B 1976 rozy, ¥ C MOMEHTA HAYAJI4 3T'0 SKCIUIYATAI[UN

properties between these intervals. And as a result,
pressure differential in between these zones can
be up to 1,500 psi on some wells. Thick column

of carbonate makes it a challenge to stimulate

JIO6bIYA ObLIIA YBETHUYEHA B 25 pa3. OQHHUM U3 OCHOBHBIX the entire interval effectively and this is severed
(PaKTOPOB, CHOCOOCTBYIOMIUX IPUPOCTY JOOBIYH, ABIAIOTCS by uneven properties between the zones. Tengiz
KHUCJIOTHBIE OOPaObOTKY, CTAPTOBABIIUE €lnie B 1987 roxy. is also known to be highly fractured. Natural

B 11€710M KUCJIOTHBIE OOPabOTKU HA TeHTruse JaoT fractures are improving the production but
XOPOUINE PE3YIBTATHI, HO UMEIOT CBOU CJIOXKHOCTH. represent a natural thief zones for stimulation
BONBIIMHCTBO CKBAKWH HAa TEHIru3e UMEIOT IPOOJIEMBI, fluids. All of this challenges call for improved
CBSI3aHHBIE C JOJI'UM BPDEMEHEM IKCILIYATAIIUH, placement methods combined with effective
TAKHE KAK CONEOTNIONKEHUA. OJHAKO HAUOOIIbIIINE diversion techniques.
CJIOKHOCTH CBA3AHHBI C YHUKAJIBHBIMU OCOOEHHOCTAMU In the last two decades, acid stimulation
MECTOPOXKJAECHUA. DPPEKTUBHAS MOIITHOCTD KOJUIEKTOPA HA strategies have gone through multiple stages in the
Tenruse coctasisieT 1600 M, KOTOPBIH YCIIOBHO PA3/Ie/ICH field including the following:
H4 TPU OCHOBHBIX IIPOJYKTUBHBIX UHTEPBAIA. Bcaeacreue ¢ 1987-1994 — Bullhead matrix acidizing
Pa3IUYAIONINXCS CBOUCTB KOJIJIEKTOPA MEXKAY 3TUMU * 1995-2000 — Acid fracturing
HHTEPBAIAMU UMEET MECTO HEPABHOMEPHOE UCTOIIECHHE ¢ 1999-2004 — Coiled tubing matrix stimulation
KOJIIEKTOPA. Kak cieacrsre, HAa HEKOTOPBIX CKBAKHMHAX * 2000-2006 — Matrix acidizing with viscoelastic
IuddePEHITUATBHOE JABIECHUE MEXY ITPOJAYKTUBHBIMU diverting acid (VDA)
UHTEPBAIAMU MOXET 2OCTUIaTh 100 aTM. * 2011-2013 — Matrix acidizing using degradable
OrpomHas MOIHOCTD IVIACTA CTABUT CJIOKHYIO 3aJa49y fibers and VDA
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JUIs 3(PPEKTUBHON CTUMYJISIIMU BCEX HHTEPBAJIOB,

4TO JOMOJTHUTENBHO OCIOXKHAETCS PA3TNYAIONTUMUCS

KOJUIEKTOPHBIMM CBOHCTBAMU MEX/Y 3TUMU UHTEPBATAMHU.

TEHTU3 TAKXKE U3BECTEH TPEMUMHOBATOCTBIO KOJJIEKTOPA.

ECTECTBEHHBIE TPEUUHBI YIYUYIIAIOT A€OUT, HO ABISAIOTCS

30HAMU NOIVIOMIECHHUS IJIS JKUIKOCTEH KUCIOTHOM

06paboTKU. BCe 31O TpebyeT yCOBEPIICHCTBOBAHHBIX

METOAOB NOAAYU (DPIIIOU/1A U UCTIOJIb30BAHUS 3(D(PEKTUBHBIX

JKUJKOCTHBIX OTKJIOHUTEJICH.
3a nocneHueE 1BA AECATUIETUSA CTPATETNH KUCJIOTHOM

06pabOTKU HA MECTOPOXKJAECHUN TEHT U3 NIPOILIN HECKOIBKO

3TAIOB, BKJIIOYAs CJIEYIOIIHE:

* 1987-1994 — kucn0THAA 0OPAO6OTKA MATPUILIBI
32/JaBJIUBAHUEM C YCThSL

* 1995-2000 — KMCJIIOTHBIX TUAPOPA3PHIB.

¢ 1999-2004 — xuCA0THASI OO6PAOOTKA MATPUILIBI C
nomotibio 'HKT.

* 2000-2006 — KHUCTOTHAST O6PAGOTKA MATPHUIIBI C
IIPUMEHEHHUEM BA3KOYIIPYTOr'O KMCJIOTHOT'O PEATEHTA
(BYKP).

e 2011-2013 — kuCaOTHAS O6PA6OTKA MATPHUILBI C
HPUMEHEHHUEM CAMOPACHAJAIOIINXCH BOJIOKOH 1 BYKP.
Pe3ynpTaThl IEPBOI'O TAIA KUCIOTHOU OOPAOOTKHU

MATPHULIBI TOKA3AJIH, YTO IIPOBEJIEHUE TAKMX OOPabOTOK

MOYKET OBITh OUYE€HD YCIIEITHBIM B IIJIAHE YBEJIMYECHUA 1cOUTA

CKBAXXHWH. BO BpeMs BTOPOr'o 3Tama OrpaHUYEHHAS JJIMHA

TPEIIMH HE MMO3BOJINJIA COEJUHUTD CKBAXKUHBI C HU3KOM

MPOHULIAEMOCTBIO C OJIU3NIEKAMUMU TPEIUHAMY WA

BBICOKOITPOHHUIIAEMBIM IIPOJYKTUBHBIM KOJUIEKTOPOM.

JaHHBIE KUCTIOTHBIE OOPAOOTKH HE BBI3BAJIN OOPA30BAHUS

4EPBOTOYMH MO BCEH IUIOIMIAAN ITPOJAYKTUBHOIO IIJIACTA,

T.K. )KUJIKOCTH JIJIs1 OOPa6OTKH HE BKJIIOYAJIN B CEOS

OTKJIOHUTEJIEN. BO BpEMA TPETHEr'O 3TAIIA PA3BUTUA

BIIEPBBIE HA MECTOPOXKAEHUN ObLJIA OCYIIECTBIEHA

06paboTka ¢ nogauet xxuakocrert yepes F'HKT, riae 30HbI

06pabaTHIBAJIMCH C HOMOIBIO KUCJIOTBI U OPIAHUYECKOI'O
pactBopuTens. Ha yeTBepTOM 3TANe UHTEHCU(MPUKALITUUA

MIPUTOKA JKUJKOCTH JJ1s1 OOPAOOTKH UCIIOJIb30BAIN

OTKJIOHUTEJIBHBIN Ar€HT. PE3yIbTATHI IOKA3A/IU YTy YIlIEHUE

NpOoQUIs IPUTOKA U 3HAYUTEIIBHOE YBEJINUCHHUE JJIOOBIYH.
B 2011 ropy nporpamMmma KMCJIOTHBIX OOPa0OTOK

Obl1J1a BO30OOHOBJICHA B paMKaX IIporpaMmel KPC, 4To6bI

OCTAHOBUTDb CHUXKEHHE JJOOBIYN HA MECTOPOXKIEHNH.

B nnporpamme 6bUIM yYTEHBI YPOKH, U3BJIEYEHHBIE B XO/I€

NPEALIAYIINX KAMIAHUH 10 KUCJIOTHBIM Pa60TaM, C LIEJIBIO

OHTI/IMI/ISI/IpOBaTb TEXHOJIOI'UIO I/IHT€HCI/I(I)I/IK2.L[I/II/I HpI/ITOKa.

Pe3ynpraTsl 3TON KaAMIAHUU ITOKA3aJIM CYIECTBEHHbIA

U CTAOUIBHBIN OTKINK IPOU3BOIUTEIBHOCTU CKBAKIH.

Pes3ynbTaThl 3aMepOoB IPOMUIISA IIPUTOKA OIICHUBAIUCH

KaK JUI1 KUCJIOTHBIX 06pa60TOK MaTpuibl yepe3 'HKT, Taxk

1 OO6pAOOTOK, IIPOU3BEACHHBIX 33/1ABJIMBAHUEM C YCThSL.

Bce CKBaXKMHBI IPOAEMOHCTPHPOBAIH YIYUIIIEHHBIH

BEPTUKAJIBHBIN IIPOMUIIb IIPUTOKA. DTO IIOKA3BIBAET, YTO

BA3KOYIIPYI'MI KMCJIOTHBIN PEareHT U CAMOPACIIA A 0IIHECs

BOJIOKHA SABJISIOTCA 9(P(PEKTUBHBIMU B OOECIICYCHUN

MTOKPBITHS BCETO HHTEPBAJIA HE TOJIBKO BO BPEMSI

pasMemeHus xuakocTu yepes 'HKT, Ho Tak:ke 1 BO BpeMs }

N36paHHbIE TE3UCHI JOKIIAI0B

14-11 MexXXyHapOJHOUN HAyYHO-
IIPAKTUYECKON KOH(PEPEHIIUU
«KOJITFOBMHI'OBBIE TEXHOJIOTMHA

1 BHYTPUCKBA>KMHHDBIE PAGOTDBI»

The results of the first bullhead matrix acidizing
showed that acid stimulation treatments could be
very successful in increasing production. Second
stage acid fracturing treatments were not able
to connect low permeability wells to the highly
permeable reservoir. Stimulation treatment did not
initiate wormbholes throughout the entire pay, since
fluid design did not incorporate diversion. Coiled
tubing was introduced for the first time during
the third stage, where the layers were treated with
solvent and acid. During the fourth stimulation
stage the treatment incorporated diversion fluids.
Post-job production logging showed improved
production profiles and significant production
increase.

In 2011, new acid stimulation campaign started
to hold the declining production in the field. The
new program utilized key lessons learned from
the previous stimulation campaigns to develop a
modified acid stimulation treatment design. The
result of this most recent program was a significant
and sustained response in wells productivity. The
post-stimulation production logging (PLT) results
were evaluated for both coiled tubing and bullhead
acid treatments after the flowback period. All wells
clearly showed an improved vertical production
profile. This indicated that the viscoelastic diverting
acid with degradable fibers were effective in
providing zonal coverage not only in the coiled
tubing placement but also in bullhead treatments.
The results have also shown a better performance
in terms of PI compared to the previous acid
campaigns. In this recent campaign average PI
incremental resulted in PI of 10.4 BOPD/psi per
well. Overall, today acid stimulation treatments are
one of the major contributors to the production
gain in Tengiz. The average per well production
increased 2.3 times, while new pay zones in average
added between 2—-14% of total production.

The new diverting acid system provided excellent
zonal coverage from naturally fractured to induced
fractures while stimulating a very thick and prolific
carbonate formation. The latest acid program
showed very successful results and was proved
to be a fit-for-purpose.
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32/JABJIMBAHNS JKUJKOCTH C YCThSL. Pe3y/bTaThl TAKXKE Technology of Multi-Stage BFZ

MOKA32J1 YTy YIIIEHHBIE TOKA3ATEH KO3 PUITUEHTA Treatment of Production Wells

MPOYKTUBHOCTH B CPABHEHUH C TIPE/IBITY MU with CT Application

KaMOaHUSIMU. TaK, B XO7i€ HOC/IEAHEN KAMITAHUY ITPUPOCT L. Davleishina, M. Silin, L. Magadouva, O. Yefanova,

KO3((PULIMEHTA TPOAYKTUBHOCTH COCTABUJI B CPEJHEM LM. Gubkin Russian State O&G University;

10,4 6appenert HepTU B CyTKU/(PYHT/KB. JIOHM. B 11€710M R.Akbmetshin, Tatnefi-AktyubinskRemService LLC

KHCJIOTHAs1 OOPA0OTKA CTA71a OTHUM U3 OCHOBHBIX

(PaKTOPOB, CHOCOOCTBYIOMIUX IPHUPOCTY JOOBIYU HA During the acid treatment of terrigenous

MECTOPOXAeHUH TeHnrus. CpeHUN 1€OUT HA CKBAXKHUHY reservoirs a high priority should be given to the

YBEJIMYMIICA B 2,3 pa3a, 4 OTKPBITHIE HOBBIE TPOAYKTUBHEIE formula of the compound, as there is a possibility

30HBI JAJIU JOIIOJTHUTEILHBIE 2—14% OT O6111el JOOBIY M. of BHA colmatage with sediment. The Customer

TakuM 00pa3oM, HOBASI KUCJIOTHAS CUCTEMA OOECTIEYnIa set an objective of developing a CT technology for
OTJIMYHBIA 30HAJIBHBIN OXBAT OT €ECTECTBEHHBIX BHA treatment in the annular space. In order to
TPEIIMH O UCKYCCTBEHHO OOPA30BAHHBIX TPEUUH develop the compound, specialists took samples
PU UHTEHCU(PUKAITUYU MOITHOT'O U BBICOKOJIECOUTHOI'O from Tatneft's production wells with terrigenous
KapOOHATHOTO IIACTA. JJanHag TporpamMmma formations. Then they analyzed the products and
NPOJEMOHCTPUPOBAIA IPEKPACHBII PE3YIBTAT U ObLIA compatibility of formation fluids and terrigenous
YTBEPXKJEHA KAK CIIEIIUATIU3UPOBAHHASA JIJIS1 JAHHOT'O formation core materials with technological
MECTOPOXJEHUS. liquids.

After that I. M. Gubkin Russian State O&G

TexHONOoras MHOroCTaguMHoOMN OGpaGOTKM University made a research of various compounds

n3n AOGbIBaIOI.I.WIX CKBa)XUH C NMOMOLLbIO based on organic and inorganic acids, defined

rmokomn pr6bl their physical and chemical properties and

JID. fasrnemuwuna, MA. Cunun,JI.A. Mazaooeéa, O.O. E¢gparnosa, selected the optimal concentration of acids and

PI'Y negpmu u 2asa um. H. M. I'yoxuna; PM. Axmemuuuin, drilling mud surfactants.

000 <Tammnegpmo — AxmrobuncriPemCepeuc» The conducted researches resulted in a

technology of stimulating terrigenous collectors

IIpu NpOBEAEHUN KUCIOTHBIX OOPA6OTOK TEPPUTE€HHBIX of the production wells with compounds
KOJIJIEKTOPOB HEOOXOIUMO VAEIATh OCOO0€ BHUMAHUE including drilling mud surfactants and acids.
PELIENITYPE COCTABA U TEXHOJIOINH 3aKAYKH, TAK KaK These compounds are taken into the annular
BO3MOKHO BBIITA/ICHUE OCAJKOB, KOJIbMaTUpPyIomux 1311 space via a CT unit. The operations have been
3aKa34YUKOM 6bLIA HOCTABJICHA 33/1a494 Pa3padoTaTh performed by Tatneft-AktyubinskRemService and
TexXHOJIOruo OI13 10OBIBAIONINX CKBAKHUH C ITOMOmbio I'T include the following stages:

IO MEXTPYOHOMY IIPOCTPAHCTBY. J1s1 pa3paboTKU COCTABA I) Treatment with solution containing

B pabOTE OBLIN B3SITHI IPOOBI U3 JOOBIBAIOMIUX CKBAXKUH multifunctional drilling mud surfactants and

OAO <«TaTHEPTB», SKCILTYATUPYIOMIUX TEPPUTCHHBIE ammonium chloride (NH,CI) dissolved in

MIACTEL TIpOBEIEH AaHAIN3 3TOU TPOAYKIIUN U U3y4EHA technical fresh water. The solution is used to

COBMECTUMOCTD IIJIACTOBBIX (DJIIOHIOB U KEPHOBOT'O clean the perforation area and production

MaTEpHaJId TEPPUTEHHOTO IIJIACTA C TEXHOJIOTUYECKUMU string from deposits of asphalts, resins and

KUIKOCTSIMU. paraffins;

Hanee B PI'Y He(TH 1 raza umM. .M. 'yOK1HAa 6bUIH II) Treatment with DMS-acid compound
HCCJIETOBAHBI PA3JIMYHBIE COCTABBI HA OCHOBE containing "SK-TK 4" inhibited dry acid and
OPraHUYECKUX U HEOPTAHUYECKUX KUCIIOT, O PEAETIEHEI multifunctional drilling mud surfactants. This
UX (PU3UKO-XUMUYECKHUE XAPAKTEPUCTHUKH U ITOJOOPAHBI composition is necessary for removing acid,
OIITUMAJIbHBIE KOHIICHTPAIIUU KUCJIOT U [TABBIL. resin and paraffin film, dissolving salt deposits

Ha ocHOBE IPOBEICHHBIX UCCIEJOBAHUN ObLIA based on Ca and Na and reducing to minimum
pa3paboTaHa TEXHOIOTUS CTUMYIISIIIUN TEPPUTEHHBIX the useless spending of the next portion of
KOJIJIEKTOPOB IOOBIBAIONIUX CKBAKHUH [TAB-KHCIOTHBIM DMS-acid compound,

COCTABOM IO MEKTPYOHOMY IPOCTPAHCTBY C IIT) Treatment with DMS-acid compound based

MPUBJIEYEHUEM KOJITIOOMHIOBOM YCTAHOBKH. Pa60THI on "SK-A" modifier and multifunctional

nposoaarca ¢ 2010 roga cumamu OOO<«TaTHeTH — drilling mud surfactants. It is for treating the

AxTIO6MHCKPEeMCEPBHUC», KOTOPBIE IPEAYCMATPUBAIOT remote collector zones and dissolving quartz

MO3TAIHBIE OOPA6OTKH: component of the formation.

I) pacTBOPOM, COIEPKAIIETO PACTBOP The proposed staged technology of treating
MHOTO(PYHKITMOHAIBHOTO ITAB 1 xnopuza terrigenous collectors with a CT technology used
ammonwus (NH,Cl ) B TeXHUYECKOM ITPECHOM BOJIE, in the annular space of the production well and
NPEAHA3HAYEHHOTIO 11 IPOMBIBKM 30HBI ITepopanuu a strung oil-well pump will contribute to full BHA
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u HKT o1 acdanpro-cMon0-napapuHOBbIX OTIOKEHUI 14-11 MexayHapOJHON HAYYHO-
(ACTIO); MIPAKTUYECKON KOH(PEPEHIITUU

IT) ITAB-KMCJIOTHBIM COCTABOM, COCTOAIIIUM U3 KOJITIOBUHTOBBIE TEXHOJIOTUU
HHI'UOUPOBAHHON CYXOKHCIOTH CK-TK 4 1 U BHYTPUCKBAYKMHHBIE PABOTBI>

MHOT'O(PYHKITMOHAJIBHOTO [TAB. T2 KOMITO3ULIMA
HeOo6X0AUMA 1 CHATHSA INIEHKU ACI IO, pacTBOpEHUSA
COJIEBBIX OTJIOKEHUM HAa OCHOBE Ca 1 Na U CBEACHU S K
MUHHUMYMY «XOJIOCTBIX> TPAT CJIEAYIOLIEH [TAYKU —
ITAB-KHMCJIOTHOI'O COCTABA;

IIT) ITAB-KUCJIOTHBIA COCTAB HA OCHOBE MHI'MOUPOBAHHOIM
CyXOKHUCHOTHI «CK-A», Mopgudukaropa «CK-A» n
MHOTO(DYHKITMOHAJIBHOTO [TAB, KOTOPBII NPEIHA3HAYEH

JUIs1 OOpabOTKU OOJIEE OTAAIEHHBIX 30H KOJUIEKTOPA U treatment and removing certain products from the
PACTBOPEHMA KBAPLEBOM COCTABJIAIOLICH IIIACTA. well without a risk of secondary precipitation.
IpemnaraeMast HO3TAMHASA TEXHOJIOT U OOPabOTKN
TEPPUTEHHbIX KOJUIEKTOPOB Yepe3 06bIBAIOIIHE CKBAKUHBI State-of-the-Art Equipment for

IO MEXXTPYGHOMY MpOCTpaHCTBy Konrobunrosoit yeranoskoit  Directional Coiled Tubing Drilling
PU HOABEIICHHOM IIITAHT'OBOM HACOCE GyJIET CITIOCOOCTBOBATH Pavel Laktionov, Head of External Activities, Sales
6oee nonHo 06padoTke 1311 1 yJaIeHUIO TPOAYKTOB K3 and Services Department, FID Group
CKBa’KMHBI O€3 YTPO3bI BBIITAICHUSA BTOPUYHBIX OCA/IKOB.

1. Novinka SZAO and other enterprises of

CoBpemeHHOe OSOPyAOBaHMe ansa FID Group develop modern equipment for

HanpaB/IeHHOro KONTIOOUHroBoro 6ypeHus directional CT drilling,

CKBaXXUH 2. Sites, where directional CT drilling was

I1B.JIaxmuoH08, HaualoHUK YynpaeieHus 6Heulretl successfully applied.

IKOHOMUMECKOLL 0eAMENLHOCIIU NPOOANC U CePeuUca 3. Advantages of using CT units for underbalanced

(YB2ATIuC), I'pynna OH/] directional drilling.

4. The core schemes of applying CT drilling in well

1. C3AO «HOBHMHKa» COBMECTHO C JPYIUMHU [IPENIIPUATUAMU construction:

I'pynnet ®H]] co38a€T COBPEMEHHOE OOOPYIOBAHUE IS a) Producing formations completion while
HAIIPAaBJIECHHOTI'O KOJITIOOMHT'OBOTO Oy PEHUSL. drilling new wells;

2. O6BEKTHI 3(PPEKTUBHOIO NPUMEHEHUS HATIPABJICHHOTO b) Drilling sidetracks and multilateral wells.
KOJITIOOMHI'OBOT'O OypPEHUSL. 5. Content of equipment set for underbalanced

3. TIpeuMyIecTBa HCIOJIb30BAHUA KONITIOOMHTOBBIX directional drilling:

KOMIUIEKCOB JIJISI HAITPABJIEHHOI'O OYPEHUS CKBAKMH HA a) Content of the equipment;
JIETIPECCUU. 6) Description of content units:
4. OCHOBHBIE CXEMBI YIACTUS KOITIOOMHI'OBOTO O6YPEHUA B e CT unig;
CTPOUTENBCTBE CKBAKMH:  Directional drilling system;
4) BCKPBITHUE NPOAYKTHUBHBIX IIJIACTOB IIPU 6yPEHUU HOBBIX * Wellhead equipment;
CKBAKHWH; ¢ Pump and nitrogen equipment;
6) OypeHue 60KOBBIX CTBOJIOB U MHOT'OCTBOJIBHBIX ¢ Control station;
CKBa)KHH. ¢ Additional equipment.

5. COCTaB KOMILJIEKCA OO0OPYIOBAHUS [J151 HAIIPABJICHHOT'O 6. Developing equipment set for CT directional
OypeHUs Ha JETIPECCUU: drilling with mid class units
4) COCTAaB KOMILIIEKCA,; 7. Renting directional drilling system
©) ONMUCAHUE SJIEMEHTOB KOMILIEKCA: 8. Conclusions

* KOJITIOOMHTIOBAs yCTAHOBK3,

* CHCTEMa HATIPABJICHHOTO 6YPEHUS; Digital Slickline Technologies

* YCTBEBOE OOOPYJOBAHHUE; Sergey Zamaraeuv, Service Implemeniation Manager,

* HACOCHOE U 430THOE OOOPYIOBAHUE; Well Workover Department, Schlumberger Logelco

* CTAHIUA KOHTPOJIA U YIIPABIEHUS; Inc., Kazakbstan & Uzbekistan, Russia

¢ JOIOJIHUTEIBHOE OOOPY/JOBAHUE.

6. POPMHUPOBAHNE KOMILIICKCA OGOPYAOBAHUS [JIsI Kashagan is a gigantic offshore O&G field
HAIIPABJIEHHOTI'O KOJITIOOMHI'OBOT'O 6yPEHUSA C in Kazakhstan located 80 km of Atyrau in the
HUCIIOJBb30BAHUEM YCTAHOBKHU CPEJHET'O KJIACCA. northern part of the Caspian Sea. The depth of the

7. ApeH/1a CUCTEM HAIIPABJIEHHOI'O OypPEHHSL. shelf is 3—7 meters.

8. Urorn. } The field is developed by North Caspian }
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uVI(prBble KaHaTHO-TPOCOBbI€ Operating Company (NCOC) which includes such
TexHonormm companies as Kazmunaigaz, Eni, Total, Exxon
CM. 3amapaes, mereoxcep no pearu3ayuiL yciye, Mobil, Shell.
Kasaxcman u Y36exucman, Jlenapmamenm xanumaioHozo One of the principal stages of the field
pemonma cxeaxncun, Lllnmoméepoce Jlooxcenxo Hnr.», Poccus exploitation is control over the operation of the
wells.
KamaraH — ruraHTCKoe meyb(poBoe HE(PTEra30BOE Eni (Agip KCO) is the principal operator
MecTopoxaeHue Kazaxcrana, pacrionokeHo B 80 KM OT of Kashagan and is responsible for stage 1
ropoga ATbIpay, B CEBEPHOU 4acTU KaCIIUICKOIO MOPSL. (experimental and industrial development, which
I'my6mHa menb@a COCTaBIAET 3—7 M. included drilling). It developed a program of well
Pa3paboTKy MECTOPOXKACHUS BEAET MEXYHAPOLHOE completion by installing bridge plugs in shank
coBmecTtHOEe npeanpusaTue North Caspian Operating adapter used in case of leaks. 3 variants of bridge
Company (NCOC), B COCTaB KOTOPOI'O BXOIAT TAKHE plugs installation were developed:
KOMITAaHHMH, Kak «KazmyHarmras», Eni, Total, Exxon Mobil, 1. On geophysical cable.
Shell. 2. OnCT.
OIHUM U3 BA’KHBIX 3TAIIOB HAYAJIbHOM CTAIUU 3. Ondigital wire.
IKCIUIYATALUU MECTOPOXKAEHUSA SABIACTCSA KOHTPOJID 32 The principal method of Agip KCO brige plug
paboTOr CBAKUH. installation is lowering and installation on digital
Eni (Agip KCO), kak OCHOBHOM oniepatop Kamarana, wire (DSL). The advantages of the method include
OTBETCTBEHHBIN 32 (pa3y 1 (ONBITHO-IPOMBIIIIIEHHAS fastness, the absence of explosives, standard
pa3pabdoTKa, BKJIIOYas OYPEHHUE), Pa3PA00TA IPOrPAMMY package of equipment, (Slickline equipment and
IO 3AKPBITHIO CKBAXKUH ITYTEM YCTAHOBKU MOCTOBBIX blowout preventers).
IPOOOK B XBOCTOBHUKE B CIy4d€ BOSHUKHOBEHU S YTEUYEK: The electric hydraulic setting tool allows
4epe3 MAKeP, YEPE3 CIYIIEHHOE 3aKAHYHUBAHUE U.T.JI. installing bridge plugs and cement packers CT and
Pa3paboTaHo 3 BapruaHTa yCTAHOBKU MOCTOBBIX ITPOOOK: production string with the OD of up to 7 inches.
1. Hareoduanueckom Kadere. Digital wireline work includes number of
2. HaTHKT. operations on current-carrying cable with regular
3. Ha uudpoBOi IPOBOJIOKE. depth control and confirmation of the performed
OCHOBHBIM CHIOCO60OM MOCAJKA MOCTOBOM IPOOKU AZip activities.
KCO paccMaTpuBaeT CIIyCK U YCTAHOBKY HA ITM(PPOBONA The range of operations includes the following
npoBOJIOKe (DSL). JJOCTOMHCTBOM JAHHOI'O METOA activities.
SIBJISIETCS OBICTPOTA, UCKJIIOYEHHE UCIIOTIb30BAHUS ¢ Mechanical operations with precise control of
B3PBIBYATBIX MATEPHAJIOB, UCIIOJIb30BAHHUE CTAHAAPTHOI'O depth and state of the instrument in the well.
aKeTa OOOPYIOBAHUS (YCTAHOBKHY «CIUKIANH» U  Hydraulic installation of bridge plugs without
IIPOTHUBOBBIOPOCOBOE OOOPYAOBAHKE), IPUBSI3KA 1O explosives.
JIYOMHE ¥ KOHTPOJIb TTIOCAZKU B PEKMME PEATIBHOT'O » Non-elastic isolation for standard completion.
BPEMEHH. * Perforation and CT cutting from the control
DNEKTPOTUAPABINIECKUI IOCATOUHBIN HHCTPYMEHT depth
TIO3BOJISAET YCTAHABINBATH MOCTOBBIE TIPOOKHU M IIEMEHTHBIE On-line defining of profile inflow. The surface
rmakepsl Kak B HKT, Tak 1 B 06CaTHOIM KOJIOHHE THAMETPOM equipment includes a modernized wire unit, a set of
10 7 TIOMMOB. surface blowout unit. The standard set of downhole
L ndppoBbIe KAHATHO-TPOCOBBIE PAOOTHI IPECTABIIIOT equipment transfers data on load, angle of tool
CO60 KOMIITIEKC PA6OT, BBITIOIHAEMBIX HA movement and CHT in the online mode. It allows
TOKOIIPOBO/SAIIEH ITPOBOJIOKE C HIOCTOSSHHBIM KOHTPOJIEM taking necessary operational decisions.
JIYOMHBI U TIOITBEPIK/ICHUEM BBITIOTHAEMBIX JACHCTBUIL. At the moment Schlumberger has rich experience
CHEKTP BBIIOIHIEMBIX PAOOT ITIOKPHIBACT CIEAYIONIHE in similar operations worldwide. It has performed
BHU/IBI PA6OT: over 1000 such operations in the operational and
¢ MexaHHU4YeCKHE PA6OTHI C TOYHBIM KOHTPOJIEM [TYOUHBI U frozen wells in the conditions of big surface and
KOHTPOJIEM COCTOSTHUS MHCTPYMEHTA B CKBAKHHE. well bottom pressure, with hydrogen sulfide and
e I'uipaBInYeCcKas IOCA/IKA MOCTOBBIX ITPOHOK U O€3 other aggressive media present.
NIPUMEHEHH S B3PbIBYATHIX MATCPHAJIOB.
* HeanacromepHas U30JAIMs Il CTAH/[APTHOTO Well Diagnostics. Wave Technologies
3akaHunBaHusg 1 HKT. 8.S. Novikouv, Director General of PKF Nedra-S LLC
* Tleppopanus, noourue u oo6pezanue HKT ¢ KoHTpOsieMm
IJIYOHHBL. The application of technologies developed by
» OnpezeneHue NpOPUIA IPUTOKA B PEKHUME PEATIBHOTI'O PKF Nedra-S LLC during survey and operation of
BPEMEHMU. O&G fields on the territory of Russia

60 N0y (046) Hexabps / December 2013



ITOBEPXHOCTHOE O6OPYAOBAHUE NPEJCTABIIAET COOOM
MOJIEPHU3HUPOBAHHYIO KAHATHO-TPOCOBYIO YCTAHOBKY,
KOMIUIEKC HA3€EMHOM AIIIaPaTyPhbl U CTAHAAPTHBIN
KOMILIEKT IPOTHUBOBLIOPOCOBOIO O6OPYIOBAHUSL.
CTaH/apTHBINA KOMIIJIEKT CKBA)KMHHOTO OO0PYIOBAHHU S
MEPENAET JAHHBIE B PEXKUME PEATIBHOI'O BDEMEHH O
HATPy3KaX, YIVIE, ABIKEHHUYU MHCTPYMEHTA U HATSDKEHUU
HAa F'OJIOBKE, YTO MTO3BOJIET IPUHUMATh HEOOXOIUMBIE
pELIEHN B TPOLIECCE NPOBEACHUSA PAOOT.

Ha cerogHamHui 1eHb KOMIIaHus «JILTIoMOepKe» UMEET
OOJIBIIION ONBIT B IPOBEJIEHUN AHOJIOTUYHBIX PA6OT
0 BCEMY MUDY. BrlnonneHo yxe 6onee 1000 paboT B
PaboTAIOMMNX U OCTAHOBJIEHBIX CKBAKUHAX, ITPU OOJBIINX
JIaBJIEHUAX HA IOBEPXHOCTU U HA 3260€ CKBAKUHBI, IIPU
HAJIMYUU CEPOBOAOPOJA U IPYTUX ATPECCUBHBIX CPEL.

AnarHocTtuka cKBaXuHbl. BosiIHOBbl€
TexHoJiormm

C.C. Hosuxos, 2enepaisHuiii oupexmop,

OO0 dIKD «Hedpa-C»

IIpumenenue texuonorut OO0 [TKD «Henpa-C»

MIPU PA3BEAKE M IKCILTYATAIIUY IA30BbIX M HEPTAHBIX
MECTOPOXK/JCHUI HA TeppUTOpUH Poccuu

TpPEXKOMIIOHEHTHBIN I'€OAKyCTHUECKUI KAPOTAK
(TKTAK) ABIAE€TCS HOBBIM IEPCIEKTUBHBIM METOJIOM
OTEYECTBEHHON CKBAXKUHHOU reopusnku. B reuenue 10 et
C IIOMOIIBIO ATOI'O METO/1A OBLIIO PEIICHO OOJIBIIIOE
KOJIHUYECTBO 33/1a4, CBA3AHHBIX C KCIUIYaTAIlIUEN
1 PEMOHTOM HE(TAHBIX U I'A30BbIX CKBAKHUH. [Ipn
JIMKBUJAITUHN MEXKOJIOHHBIX JJABJIEHUN UCIIOIb3YIOTCS
BOJIHOBBIE TEXHOJIOTMH C IPUMEHEHHUEM I'€HEPATOPA
yapyrux sosH YI'CB.

I1pH 3KCIUTYaTALIMU HE(PTAHBIX U I'A30BbIX CKBAXKUH
Y4CTO BO3HUKAIOT PA3JIUYHOI'O POAA MTPOOIEMEL, KOTOPLIE
HE BCET/]a MOXKHO PEIIUTD KAYECTBEHHO CTAHAAPTHBIMHU
reopU3NICCKUMH METOIAMU:

* HAPYIIEHHUE [IEJJOCTHOCTH JIEMEHTOB MOA3EMHOIO
060PYAOBAHMS CKBAXKUH;
* MEXKOJIOHHBIE U 3AKOJIOHHBIE ITEPETOKHU IJIACTOBBIX

(hIIIOHUI0B, (POPMUPOBAHNE TEXHOTEHHBIX 3AJIEXKEL;

* O6BOTHEHUE NPOAYKTHUBHBIX 3aJIEXKE,
* CHMIKEHHUE IIPOHHUIAEMOCTH IJIACTOB-KOJIJIEKTOPOB B

IPOAYKTUBHON YaCTU CKBA’KITHBL

OOO IIK® «Heapa-C» yCIIEMHO IIPUMEHAET HOBYIO
METOAUKY KOHTPOJIA 32 COCTOSHUEM CTBOJIA CKBA’KHHBI,
MNPUCKBA>KUHHHOI 30HBI ¥ ITPOLIECCAMH, ITIPOUCXOAAIUMHA
B HUX, — TPEXKOMIIOHEHTHBIX I'€0aAKyCTUYECKUNA
KaPOTaK B KOMIUIEKCE C TPAAUIITMOHHBIMUA METOAAMHU
I'YIC, Takke 3P PEKTUBHO UCTIOIB3YIOTCS TEXHOIOI U
JIMKBUJAITN MEKKOJIOHHBIX U 3AKOJIOHHBIX IIEPETOKOB U
UHTEHCU(PUKAUU PA6OTHI IPOJYKTHUBHBIX TOPU30HTOB —
BOJIHOBOE BO3/JIEICTBHUE HA OOBEKTHI B CKBAXXUHE.

Llesnp nperaraeMor IIporpaMMbl OKa3aHUA CEPBUCHBIX
YCIYT:

* MOBBIIIEHUE YKOJIOI'MYECKOI 6€30ITaCHOCTH;

* OLICHKA PYCKA BOSHUKHOBCHHA 151pCBBbI‘IaI‘/IIHbIX }

N36paHHBbIE TE3UCHI JOKJIAIOB

14-11 MexXXyHApOJTHOMN HAyYHO-
MIPAKTUYECKON KOH(PEPEHIIUU
«KOJITFOBMHTOBBIE TEXHOJIOT'MU

N BHYTPHUCKBAXUHHDBIE PABOTDbI>

Three-component geo-acoustic log measurement
is a new promising method of the domestic
downhole geophysical researches. During the last
10 years we have used this method to manage
anumber of problems related to operation and
service of oil and gas wells. For example, new wave
technologies produced by generator of acoustic
waves are used to eliminate the inter-string
pressure.

The operation of O&G wells is often hampered
by various problems that cannot be managed with
standard geophysical methods
» Violation of the integrity of the elements in

subsurface equipment;

* Inter-string and behind-the-casing flows of
formation fluids, accumulation of anthropogenic
deposits.

» Water encroachment in the production pools;

* Low permeability of collecting formations in
the productive section of the well.

PKF Nedra-S LLC successfully implements new
method of control over the wellbore, nearfield
area and the processes going on in them — three-
component geo-acoustic log measurement
combined with traditional survey methods as well
as effective technology of eliminating inter-string
and behind-the-casing flows and intensification
of productive horizons - wave impact on the
well sites.

The proposed program is aimed at rendering the
following services:

- Enhancement of environmental security

- Assessment of emergency risks

-+ Reduction of expenses at the cost of integrated
application of new acoustic technologies and
equipment

- Higher profitability of drilling and operation
of O&G wells

+ Guaranteed effect from the introduction of
integrated program
The three-component geo-acoustic log

measurement method is based on registration

of natural acoustic signals produced by the elastic

vibrations of the walls of the channel, where there

is a flow of formation fluid, in 100-5000 Hz range. }
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CUTYALU;

* CHMJKEHHE 32TPAT 34 CYET KOMIUIEKCHOI'O IIPUMEHEHUA

HOBENIINX aKYCTUYECKUX TEXHOJIIOIUH U OOOPYIOBAHNUS,
* MOBBIIIEHUE PEHTAOEIBHOCTU NIPU OYPEHUHN U

SKCIUTYATALMU HEPTAHBIX U T'A30BBIX CKBAXKUH;

* MOJIYYEHHUE rAPAaHTHPOBAHHOIO 3(P(EKTA OT BHEIPEHHU S

KOMILJIEKCHOM IIPOI'DAMMBL.

CyTb MeToga TKTTAK COCTOUT B PETUCTPALIUUA
€CTECTBEHHDBIX AKYCTUYECKUX CUTHAJIOB, BBI3BAHHBIX
YIPYTUMHU KOJIEOAHHUAMM CTEHOK KaHAJI, B KOTOPOM
JIBHIKETCS TTIOTOK IUTACTOBOIO (PJIIOM/1A, B JUANIA30HE YACTOT
100-5000 I'1x.

Perucrpanusa 1poBOANUTCA B TOYEYHOM PEKHME 110 TPEM
HAIIPABJIEHUAM (IBA TOPU3OHTAIBHBIX U BEPTUKAJIBHOE)
OPTOI'OHAJIbHO PACHOJIOKEHHBIMHU JATYUKAMU — 3TO
HUCKJIIOYAET BO3MOXKHOCTD PETUCTPALUU OOIBIIOTO
KOJIMYECTBA AKYCTUYECKUX IIOMEX.

I1o10COBBIE (PUIBTPBI PA3AEIAIOT YACTOTHBIN CIIEKTP
KOJIEOAHUI I AaMIIUTYAHOT'O AaHAJIN32 COCTABIIAIONIUX.
JBIXKYIIEMYCS TIOTOKY KaKJI0TO (DIIIOHU/IA COOTBETCTBYET
OIIPEAEJIEHHDBIN AMIUIMTYHBIA YPOBEHb CUI'HAJIOB B
PETrUCTPUPYEMBIX JUANIA30HAX YACTOT.

Pesynbrarsl pemenus 3a4a4 IIPeJOCTaBIAIOTCA B
rpadpuUuEeCKOM UCIIOJTHEHHUH.

IMpu6op BU 4006 paccuntaH Ha paboTy C
HCIIOJIb30BAHUEM OJJHOKHUJIBHOI'O OPOHHPOBAHHOI'O
kabesst, BU4006A sBiseTCss ABTOHOMHBIM. [IpHGOPHI
r€0aKyCTHYECKOI'O KAPOTAKA HE COAEPKAT UCTOYHHUKOB
MOBBILIEHHOMN OITACHOCTH.

KommiekcupoBanue ¢ apyrumu Mmetogamu ['MC —
MAaTHUTHO-UMITYJIbCHAA JE(PEKTOCKOIH A, TEPMOMETPHS,
MaHOMETPHS, TAMMA-KAPOTAXK, PACXOAOMETPHUA U D.

— IIOBBIIIAET JOCTOBEPHOCTD BBIBOJIOB IIPHU PEMIEHUH
MOCTABJIEHHBIX 32/a4.

Ipn nukByuganyy MK poBOANTCA 3aKAYKa
B MEKKOJIOHHBIE IPOCTPAHCTBA CIIELTUATIBHBIX
BA3KOIUIACTUYHBIX I'€PMETHU3UPYIONINX COCTABOB. 1A
KOHTPOJI npouecca nzonsauuu nposoautcs TKTAK kak
rnepe; Ha4aJIOM U30JIA1IMH, TAK U ITIOCJIE HEE.

MeTo 3(pPEKTUBEH B BEPTHUKAJIbHBIX, TOPU30HTAIbHBIX
1 HAKJIOHHO-HAIIPABJIEHHBIX CKBAKMHAX.

OTzeIBbHO OIUCHIBAETCA METOZ, BOJTHOBOI'O BO3JIEUCTBHA
Ha OOBEKTHI B CKBAKUHE, KOTOPBIA JA€T BO3MOKXHOCTD:
* YBEJIMYUTD IIPOAYKTUBHOCTD CKBAXKUH;
* YBEJIMYUTD IIPUEMHUCTOCTD CKBAKHH;
* OYMCTHUTBH BHYTPEHHHUE NOBEPXHOCTU OYPHUJILHBIX U

HACOCHO-KOMIIPECCOPHBIX TPYO;

* MIOBBICHUTDH KAa4YECTBO LIEMEHTUPOBAHUS OOCAJHBIX KOJIOHH,;
hd yHHOTHI/ITb IIEMCEHTHBIC MOCTHI,;
* JIMKBUJAHPOBATH <IIPUXBATH> OyPOBOI'O MHCTPYMEHTA.

MeToz OCHOBAH Ha AKyCTUYECKOM BO3JEUCTBUU Ha
OO'BEKTHI B CKBAXKUHE.

JJ11 TMArHOCTUKU TEXHUYECKOI'O COCTOSTHU S
CKBAKMH HCIIOJIb3YETCS TAKKE MATHUTHO-UMITYJIbCHBIN
J€(PEKTOCKON-TONIUHOMED.

BO3MOXHOCTH METOAA: UCCIIEAOBAHNE MHOI'OKAHAJIbHBIX
CTPYKTYp 6e3 nemonTaxa HKT; nepekrockonus
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The registration is made in a point mode along
3 directions (one vertical and two horizontal
ones) orthogonally to the position of the censors.
It excludes the possibility of registering a high
number of acoustic jamming.

The bandpass filters divide the frequency
specter of the vibrations for components
kicksorting. The flow of each fluid is
characterized by individual amplitude level of
signals in the registered range of frequencies.

There are charts reproducing the results of
problem solution.

VI-4006 device operates with single-core steel
armored cable. VI-4006A is autonomous. The
devices of geo-acoustic log measurement include
no sources of special danger. Combined with
other survey methods such as magnetic and pulse
technique, manometry, heat flow measurements,
gamma ray logging, flow measurement makes the
conclusions of the researches more valid.

While removing the inter-string pressure the
operators pump special viscoplastic hermetics.

In order to control the isolation, three-component
geo-acoustic log measurement is performed both
before the isolation and after it.

The method proved efficient in various typed of
wells: vertical, horizontal and directional.

There is also a description of wave impact on
well sites, which enables:
¢ Better well productivity
¢ Higher intake capacity;

* Cleaning the inside of drilling and pumping
pipes;

* Better quality of casing cementing;

* Compressing cement bridges;

» Eliminating drilling tools freezing.

The method is based on acoustic treatment
of well sites. Special magnetic and pulse
defectoscope, metering tube wall thickness, is
used to diagnose the technical state of the walls.

The method provides for: survey of multi-
channel structure without disassembly of
production tubing, flaw survey and wall
thickness metering of two strings during
one round trip; locating the position of well
construction elements (packers, centralizers,
valves, adapters), conducting operations in the
media with the content of hydrogen sulfide up to
30%.

The integrated approach and modern
technologies applied by the specialists of
Nedra-S in well surveys, digital procession of log
measurements, involving the entire geological and
geophysical information in the research enable
full control over well-bore technical state and
ultimately better quality of construction drilling
and higher profits from O&G well operations.



U TOJIIIMHOMETPUS IBYX KOJIOHH 32 OJJUH CITyCKO-
HO'BEM; OINPEICIACHUE HOJTOKEHUS JIEMEHTOB
KOHCTPYKLIMH CKBAXXUHBI (ITAKEPOB, LIIEHTPATOPOB,
KJIATIAHOB, IEPEBOTHHUKOB), IPOBEICHUE PA6OT B CPEIAX C
COLEPKAHUEM CEPOBOAOPOAA 10 30%.

Hcnonb3oBaHue cueruaanuctamu ¢pupmel «Hegpa-C»
KOMIUICKCHOT'O UCCJIEIOBAHM S CKBA’KUH U COBPEMEHHBIX
TEXHOJIOTUH pabOT HAa CKBAXKMHAX, METOABI IU(MPOBOH
06pPa6OTKHU PEYABTATOB KAPOTAXKA, IPUBJICYCHUE
K UHTEPIIPETAINHN BCEH I'€OI0r0-re0pU3NIECKOMN
UHGPOPMAIUU AIOT BO3MOKHOCTD JIOCTHKEHUSI TTIOJTHOT'O
KOHTPOJISI TEXHUYECKOI'O COCTOSHUS CTBOJIA CKBAKUHBL,

4 B KOHEYHOM HUTOT'€ — MTOBBIIIEHUS KAa4eCTBA OYPEHU S IPU
CTPOUTENBCTBE U PEHTAOCTIBHOCTU IIPU SKCILIYATAIIUN
HEMTIHBIX U 'A30BbIX CKBAKHH.

CocTosiHMe U NepcneKTUBbI pa3paboTku
TPyAHOM3BJ/IeKaeMbIX 3arnacoB

C.A 2Koanos, nepeulii 3am. 2enepaisHozo oupexmopa,
BHHHnegpmo um. AM. Kpoinosa

IIpu paCCMOTPEHUHN NIEPCIIEKTUB PA3BUTH S
HEMTAHOM IPOMBIIIJIEHHOCTH BCE OOJIbIIIEE BHUMAHUE
0o6paInaeTca Ha YXyAIIEHHE KAYECTBA OCTATOYHBIX
3aM1ACOB, IEPEXO/], OOIBITUHCTBA KPYMHBIX HE(DTAHBIX
MECTOPOXIEHUHN B ITO3IHIOI0, 60JIEE CIIOKHYIO U
3aTPATHYIO CTATUIO Pa3pabOTKU. OTKPBIBAEMBIE U
BHOBb BBOJJUMBIE MECTOPOXK/IECHUS, KAK IIPABUIIO, TAKXKE
CBSI3aHBI CO CIIO’KHOIOCTPOEHHBIMU 3AJIEXKAMH HEPTH,
C YCJIOKHEHHBIMU CBOUCTBAMU [IOPUCTOU CPEbI U
HACBIIIAIONUX €€ IVIACTOBBIX (DITIOUJOB.

Eme B cepeuHe 70-X IT. IPOIILJIOTO CTONETHS B HEDTIHOM

MIPOMBIIIEHHOCTU CTPAHBI OBLIO BBEIEHO TOHATHE
«TpyJHOU3BIIEKaeMble 3a11achl (TH3) HePTH», K KOTOPBIM
CTaJI1 OTHOCUTD 3aI1ACHI B HU3KOIIPOHUILIAEMBIX
KOJUIEKTOPAX, MOJATa30BbIX 30HAX U BA3KHE HE(PTH.

B TedeHune NocIeyomuX JIET KAYECTBO BBOAUMBIX U
OCTATOYHBIX 34ITACOB YXYAIIAIOCH €IIE U TTO IPUYNHE
00J1€€ AKTUBHOI BBIPAOOTKH UMEHHO XOPOIINUX, AKTHBHBIX
34I14COB.

B HacTosmee Bpems 10/ TPYTHOU3BIEKAEMBIX 3a11ACOB
B HU3KOIIPOHUILIAEMBIX KOJIJIEKTOPAX, HOATA430BbIX 30HAX U
BA3KHX HEPTEN NPOJOIKAET YBETUYUBATHCA U COCTABIIAET
oKoJ10 60%.

C yBEJIMYEHUEM JJOIH TPYJHON3BJIEKAEMBIX 34I1ACOB
IPOEKTHBIN KO3 PUIUEHT HEPTEOTIAYN MHOTUE I'OJIbI
CHMIKAJICS Y TOJIBKO CENYAC CTA HE3HAYUTEIBHO PACTH.

OTH 3aBUCUMOCTH JOCTATOYHO APKO HILTIOCTPUPYIOT
CJIOKMBIIYIOCS MHOTOJIETHIOIO TEHJIEHIUIO B PA3PA0OTKE
HEPTAHBIX MECTOPOXIECHUIT — HETATUBHOE U3MEHEHNE
CTPYKTYDBI 3aITACOB MHOTHE I'OJIBI, K COKAJIEHUIO, HE
KOMIEHCHPOBAJIOCh COBEPIIEHCTBOBAHNEM UCIIONb3yEMBIX
TEXHOJIOI'UH HE(PTEUIBICUCHUS.

ITo oLleHKaM 3apyOEKHBIX UCCIIEA0BATEIICH, CPEHSS
MIPOEKTHASI HEPTEOTAAUA B MUPE COCTABIISIET OKOJIO 30%,

B CHIA — 39%, 1py 9TOM CpeAHss peanbHas HepreoTaada
B Gy/IyIIEeM IIPOTHO3UPYETCst OKOIO 50—60%. CpemHsist

N36paHHBbIE TE3UCHI JOKJIAIOB

14-11 MexXXyHApOJTHOMN HAyYHO-
MIPAKTUYECKON KOH(PEPEHIIUU
«KOJITFOBMHTOBBIE TEXHOJIOT'MU

N BHYTPHUCKBAXUHHDBIE PABOTDbI>

Current Status and Prospects of Hard-
to-Recover Reserves Development
Stanislav Zbdanov, First Deputy General Director,
VNIIneft n.a.A.M. Krylov

While considering the avenues of oil industry
development, a high priority should be given to
deterioration of the quality of the remaining reserves,
transition of most of the big fields to the mature
stage of development, which is more complicated
and costly. The newly discovered fields, as rule, also
have oil deposits of complex structure with difficult
properties of porous medium and formation fluids
that fill it.

In mid 1970s a notion of hard-to-recover oil
reserves was introduced into the industry of our
country. It described the reserves in low permeable
collectors, under-gas-cap zones and viscous oils.

During the years that followed the quality of new
and remaining reserves was getting worse because of
active production of good, active reserves.

At the moment the share of hard-to-recover
reserves in low-permeable collectors, under-gas-
cap zones and viscous oils is about 60% and it is still
rising.

With the rising share of hard-to-recover reserves,
the design factor of oil recovery was deteriorating for
many years in a row, and only now it shows signs of
improvement.

These interlinks are a bright illustration of a long
tendency in oil fields development: the negative
changes in the structure of reserves, which was
observed for many years, was not compensated
by the improvement of the applied oil recovery
technologies.

According to the assessments of foreign specialists,
the average design oil recovery makes up 30%
worldwide, 39% in the USA, while the average real
oil recovery worldwide is estimated at 50—60%. The
average design oil recovery of the Norwegian fields
in the North Sea is assessed at 50%.

Most of the experts believe that substantial
improvement of the domestic average oil recovery
factor, especially from hard-to-recover reserves,
can be reached only by means of larger application }
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OPOEKTHAS HEPTEOTAAYA [TO MECTOPOXKACHUAM HOpBEruu B

CeBEPHOM MOpPE OLIEHHUBAETCA B 50%.

I1o MHEHMIO OOBITUHCTBA CIIELUAINCTOB,
KapJUHAJIBHOI'O MOBBIIIEHUS CPEHETO KO (PUITNEHTA
HEPTEOTAAUH B CTPAHE, OCOOEHHO B TPYAHOU3BICKAEMBIX
34MaCaX, MOKHO JJOCTUYb TOJIBKO IPU CYIIECTBEHHOM
YBEJIMYEHUU MACIITAO0B IPUMEHEHUS HOBBIX TEXHOIOTUNA
BO3/JICUICTBUS HA IUIACTEL, B TOM YHUCJIE «TPETUYHBIX>
METO/IOB: TEMJIOBBIX, I'A30BbIX U XUMHUYECKUX (JIOCTUTAEMAS
HedreoTnaya 35-70%).

MOXXHO NPEIOAKUTD KOMILJIEKC MEP, HATIPABJIEHHBIX HA
ocBoenue TH3 1 ysenndeHne He(PTEOTAAYH IIIACTOB:

* TOCYIAPCTBEHHOE PETYIUPOBAHUE TPOOIIEMBL,

* KOHTPOJIb 34 BBITTOJTHEHUEM JIMIIEH3UOHHBIX U IPOEKTHBIX
PEILIEHN IO Pa3paboTKE HEPTAHBIX MECTOPOXK/ICHUH,
CBSI3AHHBIX C IPUMEHEHUEM HOBBIX TEXHOJIOTUH,
OCOOEHHO «TPETUYHBIX> METOJIOB;

* CTUMYJIMPOBAHUE KOHKPETHBIX IPOEKTOB PA3PaOOTKNU
TPYAHOHM3BJIEKAEMBIX 3A11ACOB C IPUMEHEHUEM HOBBIX
BBICOKO3ATPATHBIX TEXHOJIOT UL,

* opranusanusa [ocyaapCTBEHHOM TPOrPAMMBI Ppa6OT
(HAY4YHO-UCCIIEIOBATENBCKUX U IIPOMBICIIOBBIX) IO
CO3JJAHUIO Y UCITBITAHUIO «TPETUYHBIX» METOJIOB M HOBBIX
TEXHOJOTUH pa3paboTku TU3;

* CTUMYJIMPOBAHUE PA3PAOOTKH OCOO0
TPYAHOM3BJIEKAEMBIX 34I1ACOB (HAIIPHUMED, 6AKEHOBCKAA
CBUTAQ);

* OPraHMU3ALNA IOCTOAHHBIX UCCIENOBAHUI 10
0600IIEHHUIO ONBITA PA3PAOOTKU MECTOPOXKICHUN 1
IIPHUMCHEHHIO METO/JOB YBEJIMUCHHUS HE(PTEOTAU Y,

* OPraHU3aMs IOCTOSHHBIX HCCJICJOBAHNUH IO CTPYKTYPE
Pa3pabaTbhIBAEMBIX U IIEPCIIEKTUBHBIX 34I11ACOB HEPTY;

* CO3/IaHNE HAYYHBIX IICHTPOB Ha 623€ OTPAC/IEBBIX
WHCTUTYTOB U BY30B.

OnbIT NnpoBeaeHuna reopusndecKkmnx
nccnefoBaHNN FOPU3OHTASIbHbBIX CKBAXXVIH
Ha FHKT

K. B. Bypoun, enaeniii mexronoe, Jenapmamenm
KanumansHo20 Ppemonma ckéaxcum, IInromoepice JIooxcenxo
Hnx», Poccust u Llenmpanoran A3us

Eeau 6 nauane 2000-x 20PUSOHMANBHBLE YUACTIKIL
cxsaxncur cocmasnaiu 200—400 mempos, a ux 0014
8 0buwem oowseme Oyperus Obiaia He3HAUUMENbHA, 11O
menepsb 00715 20DUSOHINAILHO20 OYPEHUA COCINABAe
00 14 npoy,. om 6cezo IKCNAYAMAUUOHHO20 OYPeHUA.
Jlnuna 20pu30HmMansHbLX YHacmKos CK8ANCUH
docmuzaem 1 km u 6osee».

A. Hosax, murucmp anepeemuru PO

B ¢BA3M € yXyAMIAIOMENCA CTPYKTYPOH 3aI1ACOB HE(PTHU
U I'a32 KOMIIAHUH-OIIEPATOPDI EXKETOJHO HAPAITUBAIOT
NPOLEHT CKBAXKWH C TOPU3OHTAJIBHBIM OKOHYAHHEM, U B
OVDKANIIEHT IEPCIIEKTUBE IAHHAS TEH/ICHITUS COXPAHUTCSL.
Borpock! ucciaeoBaHus NOoJOOHBIX CKBAYKUH CTAHOBSTCS
BCe 60JIEE AKTYANIbHBIMU. M B OT/IMYUE OT BEPTUKAJIBHBIX
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scale of new bed stimulation technologies,

including tertiary methods: heat, gas and chemical

technologies (35—70% oil recovery rate).

A range of measures aimed at developing hard-to-
recover reserves and increasing oil recovery:

* state regulation of the issue;

» control over licensed and design oilfields

development solutions based on new technologies

especially tertiary methods;

stimulation of specific hard-to-recover reserves

development projects based on new costly

technologies;

Organization of State Program including measures

(R&D and on-site) to create and test the tertiary

methods and new technologies of hard-to-recover

reserves development;

stimulation of extremely hard-to-recover reserves

development (for example, Bazhenov Formation);

organization of constant researches, aimed at
generalizing the experience of fields development
and application of the methods of production
enhancement;

* organization of regular researches on the structure
of the reserves that are already under development
and that are planned to be recovered;

« creation of scientific centers on the basis of
industry institutes and universities.

Experience of CT Geophysical
Logging in Horizontal Wells
Konstantin Burdin, Chief Process Engineer, Well
Workover Department, Schiumberger Logelco Inc.,
Russia & Central Asia

"While in the early 2000s horizonial sections of the
wells usually lasted for some 200-400m, and their
share in the horizontal drilling was insignificant,
today the borizontal drilling accounts for 14% of all
operational drilling,
The length of the borizontal sections is sometimes
1 km and even more.".

A. Novak, RF Minister of Energy

With regard to deteriorated structure of oil and gas
reserves the operators usually increase the share of
wells with horizontal sections and the in the future
the tendency will continue.

The problems of studying such wells are getting
more and more relevant. But unlike vertical wells,
the geophysical logging requires special approach
to the methods of delivering survey tools to the
sections under research. Even if we omit the
difficulties related to the type of completion, types of
assembly and other potential problems, methods of
supplying geophysical equipment to the horizontal
section in most of cases cannot satisfy all the
research demands, if the traditional survey methods



CKBAXKUH reO(pU3NIECKUE UCCIIEIOBAHUS TOPU3OHTAIbHBIX
CKBAKUH TPEOYIOT CEIIUATIBHOTIO NOAX0/1a K METOAM
JocTrasku npubopos ['MC B ucciaeayeMblil THTEPBAIL JJake
He 6epsi BO BHUMAHUE CJIOKHOCTHU, CBA34HHBIE CO CITIOCOO0M
3aKAHYUBAHUS, TUTIBI KOMIIOHOBOK U JJPYTUE NOTEHITUAIBHBIE
POBIIEMBL, METO/IBI JOCTABKU r€O(PHU3UIECKOTO
060pPYIOBAHUS B TOPU3OHTAIBHYIO CEKITUIO B A6COIIOTHOM
OOJNBITHHCTBE CJTYYA€B HE O3BOJIAIOT YIOBJIETBOPUTD
HOTPEOHOCTD UCCIIEJOBAHUSA TAKOM CKBAXKUHBI
TPaJULIMOHHBIMH METOIAMU U OOOPYJOBaHUEM. U 3/1€Ch
HY>KHO OIPEJETNUTD IUAMTA30H NIPHUMEHEHU PA3TNYHBIX
METOZOB UCCJIEJOBAHUSA TOPU3OHTAIBHBIX CKBAKHUH:
1. <Kecrtkuri kabenb» — He 6011ee 350 M TOPHU30HTAIIBHOTO
Y4aCTKa.
2. THKT — 1o 1200 M J11s1 TPYOBI 38 MM.
3. TpakTtop — Bce, uTO cBbIe 1200 M.

Teopusnaeckre NUCCAENOBAHUA C IPUMEHEHUEM
kommiekca 'HKT uMEHHO TOT METO/T, KOTOPBIN IIOMOTAET
YCIIENIHO 3aKPBITh JAHHBIE IOTPEOHOCTHU B OJIMKANIIET
nepcnektuse. [Ipu 3rom koMiieke 'HKT MoXeT ObITh Kak
IPOCTO CPEACTBOM JOCTABKH aBTOHOMHBIX TpHOOpOoB 'MC,
TAK U B OOJIEE CJIOXKHOM BAPUAHTE UMETD PA3MEICHHBIIN
HernocpeAcTBeHHO B camor 'HKT npoBoasimmi KaHa
CBA3U. IMEHHO BTOPOH BAPUAHT UMEET 3HAYNTE/IbHBIC
MPEUMYIIECTBA B CHIIY IIPEBOCXOAAMIETO (DYHKITMOHAIA U
BO3MOKHOCTEH.

AxtuBHBIE pab0ThI IO ['MIC Ha T'HKT ¢ 3aKka4aHHBIM B
TpyOy KabeseM 6blIN HauaTel KoMnaHuer JIlmomoepsxe»

B Poccun B 2009 rogy. 3a npomeammi nepruo; Ob11o
BBITIOJTHEHO O0JIee CTA CKBA’KUHHBIX UCCJICIOBAHUI U 60/1ee
jgecsarka nepgopanuii Ha THKT. B TekyieM rogy KOMInaHUuen
BBIIIOJIHEHO YKe 6oiiee 15 onepanuii 'MC ¢ npuMeHeHueM
I'HKT Ha rOpU30HTAIBHBIX CKBAXKMHAX. OCHOBHBIE 11€JIN
NPOBEJIEHHBIX ONEPALU: ONIPEAEIIEHUE ITPO(UIIA IIPUTOKA,
BBIABJIEHUE OOBOJJHEHHBIX 30H U OIIPEJIE/IEHNE KAUECTBA
LEMEHTUPOBAHUA. KpoMe 3TOro, NpOBOANINUCH U JJOBOJIBHO
cnenypuyeckye paboTel O IIPOBEACHUIO ACPEKTOCKOIINU 1
IIPOBEPKE EJTOCTHOCTU XBOCTOBUKA MI'PIT.

ITpu NPOU3BOACTBE YIIOMAHYTBIX PA6OT IO KAPOTAXKY,
IIOMHMO CTAHJAPTHOI'O O60PYIOBAHM A KOMILIEKCA
I'HKT, 3Ha4HUTEIBHYIO POJIb UI'PAET CIIELIMATIBHOE
060pyIOBAHME, OOECIIEUYNBAIONINE HAJICXKHOE COEJUHEHNE
I'HKT ¢ npu6opoMm U repegady CUrHana OT IpudbopoB
I'C K 3anuchIBaonie craHuu. OJJHUM U3 KJIIOYEBbIX
KOMIIOHEHTOB 3TOro o6opynosanus sasisercs KHK Vantage® —
reo(pusnYeCcKas roJ0BKa IS IPOBEACHUS KAPOTAXKA U
nepOPaAMOHHBIX PA0OT — CIIELIUAIBHO Pa3pad0TaHa 11
COKPAIllCHUS BDEMEHHU 33/1€/IKU Ka0esisa 1 MoHTaxa 'HKT.

Hecmotps Ha TO yTo I'MIC Ha THKT ¢ kabeeM 10CTAaTOYHO
HOBBIN CEPBUC B POCCHY U PBIHOK JAHHBIX YCJIYT TOJIBKO
HAa4YMHACT PA3BUBATHCS, KOMIIAHUA JIlmioMbepxe» yxe
MIPECTABIISET MHHOBAITMOHHYIO cucTtemMy ACTive Production
Service. JaHHAA CUCTEMA BKJIIOYAET IIUPOKUI CITIEKTP
MHOTO(MYHKIIMOHAJIbHBIX I'€O(PU3NIECKNX MTHCTPYMEHTOB
U ucrons3yet pasmenieHHbd B THKT onTOBOJIOKOHHBIH
KaHAJI MAJIOI'O JUAMETPA, OOECIIEYUBAIOIUI CBA3b
mexay npudopamu KHK 1 KOMIIIIEKCOM COOpaA JAHHBIX }
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and equipment are applied. We should define the

scope of application for various horizontal sections

research methods:

1. "Rigid cable" - no more than 350 m of the
horizontal section.

2. CT -upto 12000m for a 38 mm-long tube.

3. Tractor - everything that is more than 1200 m.

CT geophysical logging can successfully meet all
the demands within the years to come. CT unit may
be used as a means of delivering autonomous devices
for geophysical studies. In more complicated cases
it can be displayed in the CT, which conducts the
communication channel. The second variant is more
advantageous due to broader functions and options.

Active CT geophysical logging with the cable
pumped into the tube was for the first tried in
Russian by Schlumberger. Since that time it has
performed over 100 well operations and over dozen
CT operations. This year the company has already
performed over 15 CT geophysical logging operations
in the horizontal wells. Such operations are aimed
at defining the inflow profile, detecting water-cut
areas and cementing properties. Besides, we held
some specific operations such as defect detecting and
examination of the integrity of the shank adapter.

During the above mentioned log measurement
not only standard CT equipment is applied. Special
equipment providing reliable links of CT with the
tool and transmission of survey devices signals to the
recording station. One of the key components of this
equipment is KHK Vantage®, a geophysical small head
for log measurements and perforation operations.

It is a specially designed for cutting time of cable
termination and CT assembly.

Though CT-based geophysical researches are
quite a new service in Russia and the market of such
services is still emerging, Schlumberger presented
an ACTive Production Service innovation system.
This system includes a wide range of multifunctional
geophysical instruments and uses the optical fiber
cable of small diameter located in the CT and
providing links between CNL devices and a surface
system of data collection, which, apart from its main
function, allows recording the profile change. ACTive
system allows using just one CT pool for preliminary
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HA [IOBEPXHOCTH, 4 TAKXKE, IOMHUMO OCHOBHOM (DYHKITUH,
TO3BOJISIONINH 3AMEPSITh U3MEHEHUE ITPODUIISI TEM
NEPATYPBI IO BCEMY CTBOJTY CKBAXXKUHBL CucTema ACTive
TO3BOJISIET UCTIONIB30BATh OAWH 6apadan T'HKT kak jjis
HOAT'OTOBUTEIBHBIX ONIEPAITNH, TAK U /I TIPOBEJCHU A
HCCJIEJOBAHUM CKBAKUHBL.

BocTpe60BaHHOCTD HOBBIX TEXHOJIOTMHN BOZHUKHET TOJIBKO
MOCJIE TOTO, KAK OHU 3APEKOMEHIYIOT CEOSL, U, GE3YCIOBHO,
I'MIC na THKT gBiistroTcst HA/IEKHOM, SKOHOMUYECKH
ONPAaBJaHHON 1 HAUOOJIEE TIEPCIIEKTUBHON AJIBTEPHATUBOI
Apyrum Metoaam 'O B TOPU3OHTAIBHBIX CKBAKUHAX.

NMposeneHue KIPI c ucnonb3oBaHviem
MHOFOCTaHMﬁHbIX KOMMNOHOBOK,
aKTUBMpyemMbIiX pacTBoOpAe MbIMU LLUapamMm
Cmone I panbepe, mereoixncep no npooancam
8HYMPUCKBANCUHHO20 000pYoo8aHus, Trican Well Service Lid.

Ilepen HaMU CTOSIIA 33/1a494 IPOBEJICHUS
MHorocTtaauinoro I'PIT Ha rmy6uHe 2100 M COBMECTHO
C OJIHUM U3 KPYIHEHIINX OIIEPATOPOB HOPBEKCKOTO
KOHTHUHEHTAJIBHOTO mienbda npu nomouu mydt I'PIT ais
LEMEHTHUPOBAHHOI'O cTBONA i-Frac 400 OC CEM. JlanHas
MydTa ocHameHa PyHKIUAMU OC (OTKPBITHS/3AKPBITHS),
KOTOPBIE NTO3BOJIAIOT 3AKPBIBATh MY(PTEI HA 60JIEE TO3HEN
CTaJIMU ONEPALTUY ITPU ITIOMOIIH TOJIKATEIS, IEPEKPHIBAS
HOTOK *KUJKOCTU. BO3BMOXKHOCTD HACTPAUBAHUSA
HEOOXOAMMOro uaMeTpa nopTos I'PIT 0ka3a1ack O4EHb
3HAYUMOM (DYHKITUET [/ MHKEHEPOB-IIPOEKTUPOBIIUKOB
I'PIT BO BpeMs IPOEKTUPOBAHUSA TPELNHDI JJI5 3AJIEKU
C Pa3/IMYHOM TOMIIUHON HE(PTEHOCHOT'O TOPU3OHTA.
M3HA49aIbHBINA BADUAHT UCIMIOIb30BAHUS KOMIIOHOBKH
JUISL OTKPBITOT'O CTBOJIA BKJIIOYAJI €€ CITYCK B CKBAXKUHY
BMECTE C PA30YXAIOINUMH NAKEPAMH JIJIS U3OJIALUU
IIACTOB, C BO3MOKHOCTBIO B CJTy4a€ CJIOKHBIX IIJIACTOBBIX
YCIOBUI CITyCKA CUCTEMBI 3AKAHYUBAHUSA B KAYECTBE
LIEMEHTHPYEMOTI'O XBOCTOBHUKA. BypeHue NoATBEPAUIO
HAJIMYUE TAKUX YCIIOBUI, U OBLIO IIPUHATO PEIICHUE
3aEMEHTUPOBATH XBOCTOBUK, COKPATHUB KOJIMYECTBO
craauii I'PIT ¢ 8 1o 5 co caeyomuMy napaMmeTpamMu:
Craaus 1: 4 mydThl Ha cTaauio — OD mapa 2.250”
Cragus 2: 5 mydT Ha craguo — OD mapa 2.375”
Craaus 3: 4 mydTel HA cTaguio — OD mapa 2.500”
Cranust 4: 4 Myt Ha cTaguio — OD mapa 2.625”
Craaus 5:4 mydTel HA cTaguio — OD mapa 2.750”
XBOCTOBHK OBLI 3ALIEMEHTUPOBAH U CKPEOOK «TIOCAKEH>
HAa 32001 MTOCJIE YCIIEMTHOT'O IPOXOXK/IEHUA CKBO3b BCE
My@Thl 71 I'PIT. MydTel i-Frac nepsoti cragyu I'PIT 66011
AKTHBUPOBAHBI C IOMOINBIO ycTaHOBKY 'HKT, 3a601iHOTrO
HHCTPYMEHTA CO C(PEPUUIECKHUM OKOHUYAHHEM, 4 TAKXKE
YAAPHOI'O MOJIOTA i-Stroke JIIs MTHUIIUAIUY 3AKAYKH [IAPOB
Ha 60JIe€ TO3HUX CTAAUAX. B CBA3U C TPYAHOCTAMHU,
BO3ZHUKIIUMU IIPH CITYCKE XBOCTOBUKA HA 33JAHHYIO
IyOHHY, ObLIIO IIPUHATO PEUICHUE HE OTKPBIBATD MY(PTHI
5-11 CTaA1H, IIOCKOJIbKY OHU OBbIIN PACIIONIOKEHBI CJIMIIIKOM
OJIM3KO K IPEJBIAYIIEMY 6AIIMAKY XBOCTOBHUKA. ['PIT ObL1
YCIIEITHO MPOBEJEH HA BCEX 5 CTAAUAX IIPH IOMOITA
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operation after well survey.

The demand in new technologies rises as soon
as they recommend themselves well. Naturally,
CT geophysical logging is a reliable, economically
justified and one of the most promising alternatives
to other logging methods in horizontal wells.

Ball Drop Activated Multi-Stage

Acid Frac Operation with Dissolvable
Balls

Stale Granberg, Sales Manager Intervention, Trican
Well Service Lid.

A 2,100 meters multi-stage frac job was planned
together with a major operator on the Norwegian
Continental Shelf using the i-Frac 400 OC CEM frac
sleeves. The OC(open/close) functionality enables the
operator to close the sleeves at a later stage with an
intervention shifting tool shutting off water and /or
crossflow etc. The possibility to adjust the frac port size
proved useful for the design engineers when designing
the frac for a reservoir with varying layer thickness. The
initial option was to run an open-hole completion with
swell packers for zonal isolation, with a contingency
to run the reservoir completion as a cemented liner if
required due to challenging hole-conditions. Drilling
proved to be a challenge and decision was made to
cement the liner with a reduction from eight to five frac
stages with the following setup:

Stage one: four sleeves per stage — 2.250” OD

activation ball

Stage two: five sleeves per stage — 2.375” OD

activation ball

Stage three: four sleeves per stage — 2.500” OD

activation ball

Stage four: four sleeves per stage — 2.625” OD

activation ball

Stage five: four sleeves per stage — 2.750” OD

activation ball

The liner was cemented and the wiper dart bumped
after having passed all sleeves without any problems.
The first i-Frac stage was opened with CT and a ball
nose tool, and an impact hammer tool, the i-Stroke,
to initiate an injection point for displacement of frac
balls for later stages. Due to problems getting the liner
to TD, space out was a little off so decision was made
not to open stage five as it was too close to previous
liner shoe. All stages were fracked successfully using
a built-for-purpose frac boat. There were good
indications of when the zones were opened and
ready to frac, with good zonal isolation from already
stimulated stages below. The balls used to open the
frac sleeves during this operation was made of a
material providing initial strength to open the sleeves
and perform the stimulation. The balls are also
degradable, meaning that they will dissolve over time
eliminating the need for mill-out.



CIIELIUAJIBHOTI'O IIOCTPOEHHOTIO CYAHA A1 IpoBeacHMs I'PIT.
BblIM XOpOMME IPU3HAKU TOT'O, YTO BCE MY(PTHI BCEX 30H
OBLIH OTKPBITEL U TOTOBHI K TpoBeAcHUIO I'PT1, ¢ xOpomen
U30IALUEN TIJIACTOB OT CTAJUI HIKE, HA KOTOPBIX YoKE ObLIa
npoBeicHa 06paboTKa. ITapel, KOTOPHIE UCTIOIb30BAIHUCH BO
BpEMSI JAHHOM ONEPaLNU A1 OTKPLITUA My T 'PIT, 66111

HBTOTOBJICHBI U3 MATCPUAJIA, 006eCeynBaIoNIETO HAYaJIbHYIO

CHJLY JIJIS1 OTKPBITUS MY(DT U IPOBEJEHUS OOPAOOTKH.
JIaHHBIE MIAPBI CO BDEMEHEM PACTBOPSIOTCS, UCKJIIOYAsI TEM
CaMBbIM HEOOXOAMMOCTD PA30yPHUBAHMA CEMEL

I'IpumeHeHue XXMAKOro a3ota npu ocBoOeHn
HedTerasoBbiX MeCTOPOXKACHUN

A.P. Abymanunos, meneoixcep no pazsumuro busreca 6 [1d0,
A.B. Qycaumn, meneoxncep no npooaxcam 6 I1P0O,

OO0 OpJluxuo» (Air Liquide).

1. O61aCTH IPHMEHEHH A 230TA IIPH OCBOCHHH
He(dTera3zoBrIX MECTOPOKICHHH.

B gaHHOM pasjieiie NpeACTaBIeHd HH(POPMALIU O
MI06A7IBHOM OMBITE KOMIIAHUH BO B3AUMOJEUCTBHHU C
CEPBUCHBIMU OPTaHU3ALUAMHE, C OMMCAHUEM OCHOBHBIX
paboT, HPOBOJAUMBIX HAd MECTOPOXKACHUAX, C IPUMEHEHUEM
KOJITIOOMHT'OBOT'O OO0OPYIOBAHHUA U TEXHUYECKUX I'A30B.
IIpeacrabneHa HHPOPMAIIUA O PA3IUYHBIX (DOPMAX
MPUMEHEHUS TEXHUYECKUX 'A30B B HE(PTETA30/100bI4E,
CTATUCTHKA 10 PA3BUTHIO PA3JIMYHBIX HATIPABJICHUA
cepBUCHBIX paboT (ITHIT, KPC u ip.) U3BMEHEHUS B
OTPEOICHUHN TEXHUIECKUX ra30B U AP. (N, CO,).

2. EBpOnIeCKaA U C€EBEpOaMEPHKAHCKAS
MOZE/JIH B3AUMOAECHCTBHA CEPBHCHBIX
He(hTerazogo0hIBAIONIUX KOMIIAHHUF C
IIPOHU3BOAUTEIAMH H KPYITHBIMH NOCTABITHKAMH
TEXHHYECKHX Ira30B.

JaHHBIN OJIOK JJOKJI4/1a BKJIIOYAET B CEO51 UH(POPMAITUIO
O Pa3/INYHBIX (POPMAX NOCTABKH KUJKUX KPUOIIPOJYKTOB
Ha HE(PTEra30BbIE MECTOPOXK/ICHUS, TPUMEHAEMBIX HA
CEroAHAIHNUN IcHb B CEBEPHOU AMEPHUKE U 3a11a/THON
EBpore. Peub NOUJET O CXEMAX NIOCTABKU TEXHUYECKUX
ra30B B COOTBETCTBUU C TOTPEOHOCTAMU CEPBUCHBIX
OPraHU3aI UL CO3/IaHUE BDEMEHHBIX JIOKAJIbHBIX
XPAaHWIHII, UCTIOJIb30BAHUE KPYITHOI'O aBTOTPAHCIIOPTA,
TUTAHUPOBAHUE TOCTABOK U JIP.

B gaHHOM pasjeiie npeACcTaBaeHd HH(POPMALIU O
Pa3BUTHUH IPOM3BOJCTBA TEXHUYECKUX I'd30B B Poccun u
NPEUMYIIECTBAX UCIIOIBb30BAHUA KUJKOT'O A30T4.

Tak>ke B JAHHOM PA3/IEJIE IPEACTABIIEH OIIBIT PAOOTHI C
POCCUUCKUMHU CEPBUCHBIMU KOMITAHUAMU, TAKUMHU KAK
«HedTexuMnpoMnoBOJKbe», [lakep CepBUC» U ., 1O
MOCTABKAM KHUJIKOT'O 430T4.

3. BAUsIHHE KAa9Y€CTBA TEXHUYECKHUX I'a30B (A30T)
HA IIPOBEICHUE CEPBUCHBIX PAOOT.

Bnusanue ka4ecTBa IPUMEHSAEMBIX I'A30B OyIET

PacCMOTPEHO C TOYKH 3PEHUS:

1) DKcruryaTanuu OOOpyAOBAHUSL.

2) be30omacHOCTH IPOBOJAUMBIX PA6OT.

3) [IpOU3BOAUTENBHOCTH U 3(PHEKTUBHOCTU PAOOT.

N36paHHBbIE TE3UCHI JOKJIAIOB

14-11 MexXayHApOJHOU HAyYHO-
MIPAKTUYECKON KOHPEPEHIITUU
«KOJITFOBMHT'OBBIE TEXHOJIOT'MU

N BHYTPHUCKBAXUHHBIE PABOTbI»

Liquid Nitrogen Application
During Oil and Gas Fields
Development

Airat Abutalipov, Business Development Manager,
Aleksey Suslin, Sales Manager, Air Liquide, LLC,
Volga FD

1."Scope of nitrogen application in O&G fields
development".

This section will provide information on global
experience of companies and interaction with
service organizations, description of field operations
involving CT and technical gases. It will also submit
data on various forms of application of CT equipment
and technical gases in O&G production, statistics on
the development of various service operations (oil
recovery improvement, well workover), changes in the
consumption of technical gases. (N,, CO,)
2."European and North American models of

interaction between service operators and
0&G producers on the one part and big
suppliers of technical gases on the other
part.

This section includes information about various
forms of supply of liquid cryo products to O&G fields
that are currently applied in North America and
EuropeanUnion. We will dwell on technical gases
supply schemes following the demands of service
organizations: creation of temporary local storages,
use of big motor transport, supplies planning. The
section will also present information about the
development of technical gases production in Russia
and the advantages
of using liquid gases. Also, this section will expose
our experience of working with Russian service
companies such as Neftekhimprompovolzhie, Packer
Service, etc, on supplies of liquid nitrogen.

3. The influence of technical gases (nitrogen)
quality on service operations.

The influence of gases quality will be considered
from the point of:

1) Equipment use.
2) Operations safety.
3) Operations productivity and efficiency.
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