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CJIOBO PEJAKTOPA

Bri1es u3 nevaTy nocJaeJHNUI B 3TOM
rofy HoMep «BpeMeHM KOITIOOUHTI .
OH OTKPBIBACTCS NOAPOOHBIM
MaTEPUAJIOM O 12-11 MeX1yHapOAHONU
HAY4YHO-IIPAKTHUYECKOU KOH(PEPEHLINH
«KOJITIOOGMHI'OBBIE TEXHOJIOTUH
U BHYTPHUCKBAKUHHBIC PA6OThI,
OPraHU3aTOPAMHU KOTOPOI
BBICTYTIHJI HAIII XKYPHAJI BKYTIE C
Acconuanuer CrieliuaJaruCcTOB IO KOJITIOOMHI OBBIM TEXHOJIOTUSIM
U BHYTPHUCKBAKUHHBIM paboTaM (ICOTA) u LleHTpOoM pa3BUTUA
KOJITIOOMHI'OBBIX TEXHOJIOTHH. DTO CTABIIEE YK€ TPAJAULIMOHHBIM
MEPONPHUATHE, KAK BCET1a, COOPAJIO OIM>KHUI KPYT IPUBEPKCHLICB
NEPEJOBBIX TEXHOJIOIMH M TEXHUYECKUX CPEACTB HE(PTEra30BOro
cepsuca. IllecTb TEXHUYECKUX CECCUU BMECTHIIU H60JIEE IBYX IECATKOB
JIOKJIaJIOB, OCHOBHBIC U/ICU OOJIBbIICH YaCTH KOTOPBIX N3JI0XKECHBI
B [IPEJIArA€MOI BallleMy BHUMAHHUIO ITyOIHMKaI Y. MBI TAKKE
MIPOJOJKAEM HAYATYIO B IPEABLAYIIEM HOMEPE MMyOIUKAIUAIO ITOJTHBIX
TEKCTOB JJOKJIA/IOB, O3By YEHHBIX HA KOH(pepeHuu. B nponnom
HOMEPE ObIIA PA3MELIECHBL, B Y4CTHOCTH, MATEPUAJIBI O HOBEHUIIIEM
OIIBITE KOJITIOOMHI'OBOT'O 6YPEHU GOKOBBIX CTBOJIOB C IPUMEHCHUEM
KOJITIOOMHI'OBOro KoMIekca MK30T 1 cucTeMbl HalIPaBI€HHOTO
6ypenust CHB89-76M, pazpaboTanHOI B KB <HOBHHKA», 4 TAKXKE
06 UCHOJIb30BAHMHU KOJITIOOMHI'OBBIX TEXHOIOT U JIJI5
OrPaHHUYCHUA BOJOIIPUTOKOB HA HE(DTAHBIX M I'A30BbIX CKBAKMHAX
TypxMeHHCTaHA. 113 HOBOI'O HOMEPA BBl y3HAETE O KOMIIJIEKCHOM
MOAXOJE K MHTEHCU(PUKALIMH JOOBIYU I'A33 U3 HU3KOTEMIIEPATYPHOI'O
KapOOHATHOT'O KOJUIEKTOPA C IPUMEHECHHEM KONTIOOUHI'A HA
MECTOPOXACHUAX OPEHOYPKbS U O IPYIUX IPOTrPECCUBHBIX
TEXHOJIOTHUAX.

OCO6EHHOCTBIO HBIHEITHEH KOH(MDEPEHITUU CTAJI IPAKTUYECKU
MAPUTETHDBIA KOJTUYECTBEHHBINM COCTAB IIPEACTABUTEIEN KOMIIAHUH,
OKa3bIBAIOIIUX CEPBUCHBIC YCIYTH, U UX 3a4KA3YHKOB, HBIHEITHUX
U IOTEHIUAJIBHBIX. DTO BECbMA CLIOCOOCTBOBAJIO YCTAHOBJICHUIO
MEPCIEKTUBHBIX KOHTAKTOB B IIPOLIECCE OOLICHUS, B TOM YHCTIE
HepopManbHOrO. CIeyeT TAKKE OTMETHUTD, YTO MHOTHUE JOKJIAbI ObLIN
MOATOTOBJICHBI COBMECTHBIMHU YCUJIUSMU 3aKA39HKOB U IO PSATIYUKOB 1
PE3IOMHUPOBAIN COBMECTHBIN YCIIEIIHBIH OIBIT IPOBEACHUS PAOOT.

KoHnepeHuus U KypHaJsl, KaK BbI MOXKETE YOEAUTLCS, UAYT B OHOI
CBSI3KE, UMes IVIABHOM LIEJIBIO IPOIAraH/y EPEJOBOrO OMbITA. Sl OUEHb
HA/ICI0Ch, YTO OTKPBIBAIOMINICA HA OCHOBE 5Ky PDHAJIBHOI'O CAUTa
www.cttimes.org HH(MOPMAIIUOHHBIH IOPTAJ HE TOJIBKO YKPEIIUT
3TY IIPAKTUKY, HO 1 IIOAAPUT IOJIb30BATE/IIM HOBBIC BO3MOKHOCTH
JUIS TPO(PECCUOHANTBHOM PEATN3aIUH. 51 HE COMHEBAIOCH B TOM,
4TO OOGHOBJIEHHBII PECYpPC OYAET BOCTPEOOBAH CIIEITUATNCTAMHU
MEKyHAPOAHOI'O HE(PTECEPBUCHOT'O PHIHKA U CO CBOCH CTOPOHBI
06€11a10 MAKCUMAJIBHO CIIOCOOCTBOBATE 9TOMY.

Bce Tpu cocTaBaAomue IPoeKTa «BpeMs KONTIOOUHIa» — Ky pPHAJL,
KOH(pepEeHLIUs, UHTEPHET-TIOPTAJI — B3aUMOCBA3aHbL Ho eme 60sbiie
HAIl IPOEKT CBA34aH C BAMHU, HAIIIH JJOPOTUE YUTATEIIN U IOJIb30BATEIH.
MBI 32BUCHM OT BAC — OT BAIIETO MHEHUS, BAIIMX HHTEPECOB, BOIIPOCOB,
3aMEYAHUIL, TOTOMY YTO B XXI BEKE HUKAKOE€ HAYUMHAHHE, CTABAIICE
CBOEI LIEJIBIO ATPETALIMIO U TPAHC/IALIMIO MH(POPMAITUH, HE MOXKET HE
OBITb UHTEPAKTHUBHBIM. 5l BEPIO B HAIIly C BAMHU TBOPYECKYIO IPYXKOY.

Jlo BCTpeun Ha CTPAaHULIAX XKYPHAJIA, HHTEPHET-(POPyMaX, KOH(pEpEeHIUAX!

Pon KJIAPK

EDITORIAL

You are holding this year’s final issue of the Coiled
Tubing Times Journal. It starts with a detailed article
dedicated to the 12th International Scientific and
Practical Coiled Tubing and Well Intervention Conference
organized by our journal together with the Intervention
and Coiled Tubing Association (ICOTA) and the Coiled
Tubing Technologies Development Center. This traditional
event was attended by specialists adherent to high-
end technologies and equipment of oil and gas service
sector. Six technical sessions included more than twenty
presentations, the main ideas of the most of which are set
forth in the article dedicated to the conference. We also
continue publishing full texts of presentations delivered
during the conference. This practice started in the previous
issue of the journal, in which we published presentations
on the new sidetracking experience with the use of MK30T
coiled tubing complex and directional drilling system
CHB89-76M developed by Novinka design bureau, and a
presentation on the use of coiled tubing technology for

water shutoff in oil and gas wells of Turkmenistan. From
this new issue you will learn about a comprehensive
approach to stimulation of gas production from low-
temperature reservoirs with the use of coiled tubing at the
fields of Orenburg oblast and other advanced technologies.

This conference was characterized by almost equal
number of service companies’ representatives and their
current and future clients attending the event. This
encouraged establishment of promising contacts during
informal networking meetings. It is also worth mentioning
that many presentations were prepared by joint efforts
of the clients and contractors. These presentations
summarized successful joint experience
of job performance.

Asyou see, the conference and the journal go hand in
hand promoting high-end technologies. T hope that the
information portal which is to be launched on the basis
of the journal website www.cttimes.org will not only
continue and reinforce the adopted practice but will also
provide users with new opportunities for realization
of their professional potential. I do not doubt that this
updated information resource will be in demand among
specialists working on the international oil services
market. In return, I promise to facilitate this process to the
maximum.

All the three components of the Coiled Tubing Times
project — the journal, the conference and the information
portal — are closely interrelated. But our project is even
more closely related to you, our dear readers and users. We
are dependent on you — on your opinion, your interests,
questions, remarks, because in the 21st century any
undertaking aimed at aggregation and translation of
data cannot but be an interactive one. I do believe in our
creative friendship with you. Looking forward to meeting
with you at the pages of our journal, Internet forums and
conferences!

Ron CLARKE
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12" International research and practice conference

( :O6bITI/IC, KOTOPOT'O MBI KA1 LIEJIBIH MO,
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MOCKBe, B KOH(DEPEHII-3AJIE OTEIIS «<A3POCTAP»,

COCTOSIIACDH 12-g1 MeX/lyHApOAHAA HAyYHO-

OpaKTUYecKas KoHpepeHus «KonTIoOUHIOBLIE

TEXHOJIOTUU U BHYTPUCKBAKUHHBIE PA6OTHI,

OPraHU3aTOPAMH KOTOPOU BBICTYIIHIIN

JKypHAaJI «BpeMs KONTIOOUHIa», ACCOLTUAITUS

CHELNAJIUCTOB IO KOITIOOUHTOBBIM TEXHOJIOTHAM

Y BHYTPHUCKBA)KUHHBIM padoTaM (ICoTA) u

LeHTp pa3BUTHS KOITIOOMHI'OBBIX TEXHOJIOTUI.

MepornpusaTye IIPOLLIO O ATUA0M MUHIHEPro

Poccuiickoit ®enepann. CIOHCOpaMH KOH(DEPEHITUH

SIBJISITTUCh KOMOaHUU J1lmiom6epske» (30710TOI),

Trican Well Service (cepebpsiHbI), «Puamar»

(cnoHCOp ceMuHAapA), «Terac» (CIOHCOP KaTAJI0ra

KOH(PEPEHIINN).

IIporpamma KOH(EPEHIINN BKJIIOYAJIA IIECTh

TEXHUYECKUX CECCHUI, BMECTUBIIINX OOJIEE

JIBYX JIECATKOB JIOKJIAZJ0OB. FIX TpOCIymano

OKOJIO COTHH YYACTHHUKOB, IPEACTABIABIINX

He@TerazonoopiBaromue («<PocHeTh», «'a31pom»,

a3 pOM-HEPTH», JIyKOMI», «BantHePTh», «[aTHEPTD,

«benopycHe(Th» U AP.), HEPTErA30CEPBUCHBIE

(«ImoMbeprke», Trican Well Service, Weatherford,

Baker Hughes, «<KoransiMuedrereopusmnkar, Iakep-

cepBUC», <KATKoHe(DTH», «bBT-BoCcTOK> M D),

MPOU3BOJAIITE O60PYIOBAHUE («PUIMAIID,
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T event we have been waiting for a
h whole year has finally taken place. In
the 20s of September the conference

hall of Moscow-based “Aerostar” hotel played host to the
12th International research and practical conference
“Coiled tubing technologies and well intervention”
arranged by the “Coiled tubing times” magazine, the
Intervention and Coiled Tubing Association (ICOTA) and
the Coiled Tubing Technologies Development Center.
The event was held under the auspices of the Ministry
of Energy of the Russian Federation. The conference
was sponsored by Schlumberger (golden sponsor),
Trican Well Service (silver sponsor), Fidmash (workshop
sponsor), Tegas (conference catalogue sponsor).

The programme of the conference included six
technical sessions featuring over twenty reports.
Some one hundred participants listened to them.
They represented oil extracting companies (Rosneft,
Gasprom, Gasprom-neft, Lukoil, Bashneft, Tatneft,
Belorusneft, etc.) oil and gas service companies
Schlumberger, Trican Well Service, Weatherford,
Baker Hughes, Kogalymneftegeofizika, Parker-service,
CATKoneft, BVT-Vostok, etc.), and drilling equipment
manufacturers (Fridmash, Novinka, NOV CTES, NPF
Paker, NPO Burenie, RosTEKtekhnologii, Global Tubing,
Tegas, OMK, etc).

The main peculiarity of this year’s conference was
almost complete parity in the number of participants



«HoBuHka», NOV CTES, HI1® I Taxep», HI1O «BypeHue»,
«PocTOKrexnonorum», Global Tubing, «Terac»,
OMK u p.) KOMITAHUU.

OCOBEHHOCTBIO HBIHEMHEN KOH(DEPEHIINU CTAJI
IPAKTUYECKU TAPUTETHBIN KOJIMYECTBEHHbBIN
COCTAB NPEACTABUTEIIEH KOMITAHUN, OKA3bIBAIOIUX
CEPBUCHBIE YCIYTH, M UX 3AKA34YMKOB, HBIHEITHUX
U NOTEHITUATBHBIX. DTO BECbMA CIIOCOOCTBOBAJIO
YCTAHOBJICHHUIO IEPCIEKTUBHBIX KOHTAKTOB B
IpoI1iecce OOIIEHUS, B TOM YUCIIE HEPOPMATIBHOTO.
CneyeT TakKe OTMETHUTD, YTO MHOTUE JOKJIA/bI ObLIN
HO/ITOTOBJIEHBI COBMECTHBIMM YCUJIUSMHU 3AKA3YUKOB
U NOJPSITYUKOB U PE3IOMUPOBAJIM COBMECTHBIN
YCIIEIIHBIN OMBIT IPOBEACHUS PAOOT.

AKIIEHT IPOTPAMMBI ObLJI C/IC/IAH HA MHHOBAIIUU
U CAMBIN IIEPEAOBOI OITBIT.

«KOJTTIOBUNHT: OBOPYJOBAHVIE,
TEXHOJIOTU N TIPUMEHEHWE»

MbI BBIHECJIU B IIOA3AI'0JIOBOK HA3BAHUE
CEMMHAPA, KOTOPBIX YK€ 110 TPAAULINU [IPEABAPIAET
TEXHUYECKUE CECCUU KOH(pepeHTnun. CEMHUHAP
HOCUT OOYYAIOIINN XaPAKTED, AJINTCS NOIHBIN IEHb
(BOCEMB-JIECATD YYEOHBIX YACOB) M PACCYUTAH HA
TEX CIIYIIATEIIEH, KOTOPbBIE XOTAT IIOBBLICUTDL CBOU
TEOPETUYCCKHUE 3HAHUS B OOIACTH KON TIOOMHI'OBBIX
TEXHOJIOTUH, 4 TAKIKE O3HAKOMUTBCA C CAMBIMU
CBEKUMHU TEXHUUYECKMMU U TEXHOJIOTUYECKUMHU }

representing service companies and their customers —
ctual and potential. This couldn’t but facilitate the
establishment of promising contacts in the course of
communication, including informal conversations. Itis
also noteworthy that many of the reports were the results
of cumulative efforts of customers and contractors
and summed up the joint successful experience of
implementing real-life projects.

The programme was focused on innovations and
the most advanced experience in the field.

“COILED TUBING: EQUIPMENT,
TECHNOLOGIES AND APPLICATION”

We put into the cross heading the title of the
workshop which, as tradition has it, precedes the
conference’s technical sessions. The workshop is an
educational event which runs for a whole day (eight-ten
academic hours) and is arranged for those who would
like to enhance their theoretical knowledge in the field
of coiled tubing technologies as well as get familiar with
the latest technical and technological novelties in their
area of expertise that have emerged over the last year —
since the time of the previous workshop.

During the last three years it was an overseas expert
who conducted the training course. This time the
programme of the workshop consisted of six parts
and included the speeches of several lecturers each of
whom covered a certain narrow topic in which he is }
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HOBUHKAMU B CBOEH NPOMECCUOHATBHON OOIACTH,

KOTOPBIC ITOABUJIVICH 34 NOCJIEAHU Tom, — CO BpEMCHU

IponIoro CEMMHapa.

B Teuenue TPEX ITOCTICAHUX JICT B KAYCCTBC JICKTOPA

KypCa BBICTYITAJT OfIH 3A0KCAHCKHI CIICITHAIHCT.
B 3TOT pa3 mporpaMmma CEMUHAPa COCTOSIIA U3
[IECTU YACTEI U IIPEIYCMATPHUBAIA BBICTYILICHUS

HCCKOJIbKUX JICKTOPOB, KAKIBIU U3 KOTOPBIX OCBCIIAJT

KOHKPETHYIO TEMATHKY, B OOIACTH KOTOPOH OH
ABIAETCA NPU3HAHHBIM aBTOPUTETOM. CleryeT
OTMETHUTD TAKKE, YTO BCE JIEKTOPBI HBIHEITHETO

CEMMHAPA, XOTA U IPOIUIX 6OJIBIITYIO KOy PAOOTHI B
MEKYHAPOAHBIX KOMITAHUAX, CAMU POJOM M3 Poccnn

nnu CHI, Tak 9TO B (POKYCE UX BBICTYIIJIEHHH ObLI
MMEHHO OTEYECTBEHHBIN OIBIT.

O KOITIOOMHTOBOM OOOPYJOBAHUH, €ETO YCTPOIMCTBE

U IIPUHIIUITAX JEUCTBUSA PACCKA3AJ 3AM. TTTABHOT'O
KOHCTPYKTOPA, HAYAJIbBHUK OT/ENA KOJTIOOMHIOBBIX
ycTaHoBOK C3A0 «Duymarir» C.B. KaGiamnr. JIekiust
BKJIIOYAJIA B CE6S1 THPOPMAITUIO OO OCHOBHBIX Y3/1aX
U TEXHUYECKUX XAPAKTEPUCTUKAX KOJITIOOMHIOBBIX
YCTAHOBOK, CUCTEMAX PETUCTPALUH JAHHBIX 1
HOBEUIIEM ITPOTPAMMHOM O6ECIIEYEHNH, IPUOOPAX
KOHTPOJISI TEXHUYECKOI'O COCTOSIHUS THOKOU TPYOBL

Jlexuua O.¥0. Xonogosa, nHxeHepa F’HKT
xommanuu Trican Well Service, kacairacb npopaboTKH
KIUTYaTAIJMOHHBIX KOJIOHH U OTKPBITBHIX 3200€B
CKBA’KWH IIPH CYIIEHHON KosToHHe HKT n
NPHUMEHAEMOTO ITIPU 3TOM OOOPYJOBAHUSL.
BrICTYNAIOMMUHA TOAPOOHO OCTAHOBUIICA HA
TOM, KaK BBIOMPATb PA60OYME KUAKOCTH U KAKUE
MMEHHO Pa604He KUAKOCTH IPUMEHAIOTCSA IIPU
KOHKPETHBIX YCJIOBUAX. BO BTOPOIT 4aCTH JIEKLIVH,
NOCBALIECHHOM a3pHUPOBAHHOMN IIPOMBIBKE CKBAKUHBI,
NPHUMEHAEMOMY IIPU 3TOM OOOPYJOBAHUIO U
MPOrPAMMHOMY OO€ECTIEYEHHIO, ObLII U3JIOKEH B
TOM YHCJIE AJITOPUTM IIPOLECCA TPOEKTUPOBAHUA
IIPOMBIBOK 320051 X1 IOIPOOHO PACCKA33aHO O
NPUMEHEHUH KOJITIOOUHI'A B HEM, 4 TAKXKE JJAaHA
XAPAKTEPUCTHUKA IIPOrPAMMHOI'O O6ECIIEYEHU S
Cerberus.

PernonasibHbIN TEXHUYECKUH JupekTop 11o THKT
KommaHuu «IlmoMbéepxe», 4eH PEAAKIIMOHHOTO
COBETA KYPHIA «BpeMs KOITIOOUHIA»,

K.T.H. K.B. BypAHH [IOCBSTHII CBOIO JICKIIUIO
TEXHOJIOTUAM OI'DAHUYEHH A BOAOIIPUTOKA,
OCYIIECTBJIAEMBIM C IIOMOIIBIO KOJITIOOUHT 4.

Bbliin paccMOTPEHDI [1BA KJIACCA OOBOJHEHHOCTH
CKBAXUH — HET€PMETUYHOCTD IKCIUTYyaTALIMOHHON
KOJIOHHBI M 3aKOJIOHHBIE IIEPETOKU. JJOKIAJIUK
JIETAJIbHO PACCMOTPEI OOIIUE M YACTHBIC CIIYIaAU
O6BOTHEHHOCTH, PACCKA3AJI O KOMITO3UIIUAX
peareHTOoB 71 paboTh! IIPU Bogou3oIsaiuu ¢ THKT,
H3JIOKWI TPEOOBAHUS K CBOMCTBAM KOMITO3UIINH,
pacckasasn 06 YCTaHOBKE U Pa36ypHUBaHHUU
IIEMEHTHBIX MOCTOB, MOCTOBBIX IIPOOOK, KJIATTaHOB-
OTCEKaTeJIEH, TAKEPHOI'O OOOPY/IOBAHUS U
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an acclaimed guru. It should also be noted that that the
lecturers of this year’s workshop, in spite of extensive
experience of working in international companies, all
came from Russia and CIS. Therefore in their speeches
they mostly focused on the domestic experience.

S.V.Kablash, head of the department of coiled tubing
units of Fidmash, told the participants about coiled
tubing equipment, its setup and operating principles.
The lecture contained the information about the
main elements and technical characteristics of coiled
tubing units, data registration systems and cutting-edge
software as well as devices for monitoring the integrity of
flexible pipes.

The lecture of D.U. Kholodov, Trican Well Service
coiled tubing engineer, provided an insight into the
reaming of production casings and open bottom holes
with the tubing run into the well and the equipment
used for this purpose. The speaker described in great
detail the process of selecting the carrying fluids and the
types of carrying fluids used in particular circumstances.
In the second part of the lecture, which was dedicated
to air flushing of wells and the equipment and software
used in the process, the speaker explained, among
other things, the algorithm of planning the bottomhole
flushing process and described at length the application
of coiled tubing during this process. He also provided a
detailed account of Cerberus software.

K.V. Burdin, PhD candidate in technical sciences,
Schlumberger’s regional technical director for flexible
tubing and member of the editorial board of the
“Coiled tubing times” magazine, dedicated his lecture
to the water influx restricting technologies realized
through coiled tubing. He described two classes of well
watering — leakage in the production casing and the
behind-the-casing flow. The speaker gave a detailed
account of the general and individual cases of well
watering, told about the composition of chemical
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TEXHOJIOTUAX BBINIOTHEHUS PA60T. C 0COOBIM
BHUMAHUEM OBLIIN BBICJIYIIAHBI «CEMUHAPUCTAMU»
pazpaensl o npumeHeHun THKT 1719 ouncTku
OOKOBBIX CTBOJIOB MHOT'O3400MHBIX CKBA>KHH U

O re0(pU3UYECKUX UCCIENOBAHUAX CKBAXKIH C
TTOMOIIBIO KOJITIOOWHTI'A.

TexHuueckuil uHxeHep — skcnept no 'HKT
xomnaHuu Trican Well Service, 4jieH pejaKITUOHHOTO
COBETA XKypHaJIa «Bpems KONTIOONHIa»
C.A.3arpaHH4YHBIN B CBOE JIEKLIMU CPABHUJI
TPAJULTUOHHOE IIPOBEIEHUE MHOTOIIJIACTOBOIO
I'PIT ¢ ruipOPa3phIBOM HECKOJIBKUX I'OPHU30HTOB
4Jepes U30UpyIomiee 060PyJOBAHUE, CITYCKAEMOE HA
I'HKT. Bropast TEXHOJIOTUS 3HAYUTETBHO MOBBIIIAET
3(pPEKTUBHOCTH OCBOEHUS, YCKOPAET JOOBIYY,
COKPAIIAET YUCJIO 3€3/10B HA CKBAKUHY, CHHUKAET
(prHaHCOBBIE 32TPAaThL. C.A. 3arpaHUYHBIM ObLI
TAKXKE CAEIAH O030D MPAKTUYECKOIO IPUMEHEHU A
KOJITIOOMHIOBOI'O OYPEHMUS, B TOM YHCJIE OYyPEHUS HA
JIETIPECCUN. BB U3I0’KEHBI TEOPETUIECKHE OCHOBBI
Juts1 Bbi6opa quamerpos 'HKT, KHBK u gqonora s
HAIMPAaBJIEHHOI'O 6yPEHUS, TEOPETUYECKUE OCHOBBI
pacueTa ra3okuIKOCTHOU CMECH 11 OypPEHUS Ha
JIETIPECCHH, A TAKKE PACCKA3aHO O TEXHOJIOTUYECKUX

reagents used in deliquification with the help of coiled
tubing, specified the requirements for properties of such
compositions and provided some information about

the placement and drilling out cement plugs, bridge
plugs, shutoff valves, seal dividers and work performance
methods. The participants of the workshop listened
with undivided attention to the sections dealing with
application of coiled tubing to clean out the offshoots of
downbhole splitters with the help of coiled tubing.

In his lecture S.A. Zagranichny, technical engineer,
flexible tubing expert of Trican Well Service and member
of the editorial board of the “Coiled tubing times”
magazine, compared the traditional multilayer hydraulic
fracturing with hydraulic fracturing of several layers
with the help of isolating equipment lowered into the
well using flexible tubing. The latter technology boosts
the exploration efficiency, ramps up the production
speed, reduces the number of rounds to the well and
cuts down the associated costs. S.A. Zagranichny also
gave an overview of practical application of coiled
tubing drilling, including underbalanced drilling. He
also spelled out the theoretical basis of choosing the
flexible tubing diameters, bottomhole assemblies
and drilling bits for controlled drilling, theoretical

fundamentals of calculating the liquid-gas

OcobeHHOCTbIO HbIHELLHEeN KOHpepeHLMmM cTan
NPaKTUYECKMN NAaPUTETHBIN KONUYECTBEHHbIN COCTaB

mixture for underbalanced drilling as well as
the theoretical designs of downhole equipment
for underbalanced drilling (oil well tubing and

npeacTaBuTeNen KOMNaHum, OKasblBalOLWMX CEPBUCHBIE | determination of its length, shutoff valves and
yanyru, U nx 3aKas4ynkosB, HbIHELWHNX N NMOoTEeHUMalbHbIX. their layout selection).

The final lecture of the workshop delivered by

CXEMAX CKBAKUHHOT'O OOOPYAOBAHUA 1 OYyPEHUA
Ha JIETIPECCUU (JIN(PTOBBIX KOJIOHHAX U PACYETE

UX JJTAHBI, KJIAMMAHAX-OTCEKATEIIAX U PACUETE UX
YCTAHOBKU).

3aKJIIOUUTENBHAS JIEKIINA CEMUHAPA, IPOYNUTAHHAA
IVIABHBIM KOHCTPYKTOPOM HE(PTETA30BOTO
ob6opynoBaHus C3AO «HosuHKa», 'pyninia U/,

C.A. ATpynikeBH4eM, ObLj1a ITIOCBAIIEHA KOMILJIEKCY
060PYIOBAHUS JIJISI KOATIOOMHI'OBOI'O OypeHUsL. Bhlio
HOAPOOHO PACCKA3AHO O 6A30BOM KOMIIIEKTAIIUN
KOJNTIOOMHIOBOM YCTAHOBKH, CKBA’KMHHOM U
YCTBEBOM OOOPYAOBAHNH, IIPEJHAZHAYEHHOM JIJIA
oypenust, 0 KHBK 1151 KOMTIOOMHIOBOI'O Oy pEeHMS,
CHUCTEMAX HAIIPABIECHHOI'O OYPEHUS 1 OCOOECHHOCTIX
UX 3KCIUIYATAUH.

Jlex1us, NOCBSAIICHHAS HEIOCPEICTBEHHO TMOKOI
Tpy6e (I'T), Ob11a noaroToBICHA A.B. BPBIJIKHHEBIM,
KOMMEPYECKUM AUPEKTOPOM KOMITAHUHN
<Ypanrpybmar. JIekTop IoJpOOHO OCBETUJI BOIIPOCHI
COPTUMEHTA, CTAHJAPTHOI'O ¥ KUCJIIOTO3AUUTHOTO
HUCIIOJIHEHU I THOKUX TPYO, PACCKA3aJ1 OO yyeTe
HapaboTku I'T, IpUuMHAX UX OTKA34, 00 YCJIOBHAX
xpaHeHus I'T, 0cCO6EHHO ITpU OOJIBIINX MOPO34X,

0 crioco6ax peMmoHTa I'T B O/IEBBIX YCIOBUSAX. Bbln
PacCMOTPEHBI TPAKTHYECKUE IPHUMEPHI OIITHOOK }

S.A. Atrushkevich, chief oil and gas equipment
designer of Novinka, FID Group, was dedicated to the set
of equipment for coiled tubing drilling. The speaker told
in great detail about the basic setup of a coiled tubing
drilling unit, downhole and wellhead assemblies used
for well drilling, bottomhole assemblies for coiled tubing
drilling, controlled drilling systems and their operating
peculiarities.

A lecture dedicated specifically to a coiled tube was
prepared by AV. Brylkin, Uraltrubmash commercial
director. The lecturer provided detailed information
about the assortment, standard and acid-protecting
coating of coiled tubes, explained how to calculate the
CT useful life, spelled out the reasons for their failure,
told about the CT storage conditions, particularly in very
cold weather, and about the ways of repairing coiled
tubes on-the-fly. The speaker also cited a number of real-
life examples of mistakes made by operators as well as
typical cases and reasons for CT failure.

OIL AND GAS SERVICE
IN THE FAST CHANGING WORLD

The technical sessions were opened by
L.M. Hruzdzilovich, chairman of the academic
council of the Coiled tubing technologies development
center and chairman of the programme committee.
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OIICPATOPOB, d TAKXKC TUITUYHDBIC CJTY49aX U IIPUYINHBI
BbIxXOZA I'T U3 CTPOSL.

HE®DTETA30BbIV CEPBUC
B MEHAOLWEMCA MNPE

TexHUYECKHE CECCUU OTKPBLI IPEACENATEND
YUYEHOTO cOoBeTa LIeHTpa pa3BUTHUA KONTIOOMHIOBBIX
TEXHOJIOTUH, IPEACEAATEL IPOTrPAMMHOTO
xomurtera JI.M. I'py3auaoBHu4. [lonnpruBeTCTBOBAB
BETEPAHOB, y4aCTHUKOB [1epBOI BCEPOCCHUCKON
KOH(EPEHITUU IO KOJNTIOOMHTOBBIM TEXHOJIOTUSIM
1998 roza, ¥ TeX, KTO Y4aCTBYET B KOH(PEPEHIITUNU
BIIEPBBIE, OH OIIPEJIEINUI LI€/Ib BCTPEUM: CO3LAHUE
BO3MOXKHOCTH JIJIS1 (POPMAJIBHOT'O H, YTO HE MEHEE
BAKHO, HE(POPMATBHOI'O OOIIICHH I CIIEITUAJIUCTOB,
JUIS OOCYKJEHHS BOIIPOCOB HACTOAIIETO U
Oyayniero He(pTeEra3oBoOro CEPBUCA, OCOGEHHO
BHYTPHUCKBA’KUHHBIX PA6OT U IPEXKIE BCETO CEPBUCA
C IPUMEHEHHUEM KOJITIOOUHTI 4.

OCHOBHYIO YaCTb CBOETO BBICTYIIJIEHUS
JLM. I'py311I0BUY ITIOCBATUJI ITIABHBIM TPEHIAM
Pa3BUTHSA OTPAC/IN HA COBPEMEHHOM 3TaIlE. «deM
OTJIMYAETCA 3TA KOH(MPEPEHIUSA OT NPEABIAYIIUX?

B niepByI0 Ouepeb s Ob OTMETUI U3MEHEHHE
I00AJIBHOTO (POHA, IEPEMEHBI, TPOUCXO/SIINE B
HAIIEM IOHUMAHUH, INIOO6ATBHOIO MUPA, BEI3BAHHBIE
OCMBICJIEHUEM YEPEIBI HEAABHUX KATACTPOP — OT
HAPACTAIOMUX KIMMATUYECKUX AHOMAJIUY, YPATAHOB,
HABOJHEHWH, 3€MJIETPACEHNI, HEBU/IAHHOT'O
YCKOPEHUA TASTHUA JIbJOB, TIOBBIIIEHUS YPOBHSA
MupoBOro OKeaH4 IO TEXHOT'€HHBIX KATACTPOd
HEPTAHOM IIAT(POPMBI B MEKCUKAHCKOM 34JIUBE,
ADC B OykycuMe 1 ap. IIpuxogut npo3peHue

O TOM, YTO COLTUAJIbHBIA MUP BOKPYT HAC TOXKE
HecTabusieH. Ero HeCTabMIbHOCTD IIPOSIBJISIETCS B
KaTaCTPOPUUECKU OCIAOEBAIONIEH YIIPABIIEMOCTH
IO6ATBHBIMYA SKOHOMHUYECKUMH U ITIOJTMTUYECKUMU
NPOLECCAMHU, B3AUMOCBA3aHHOI C OOECIIEHUBAHUEM
K4aK OCHOBHBIX MHUPOBBIX BaJIIOT, TAK U IIPOJYKTOB
UHTEJJIEKTYAJIBHOI'O U MATEPUATIBHOTO TPYZA.

Ha atoM (poHE HABIIOAAIOTCS CYIECTBEHHbBIC
M3MEHEHM OTPACIIEBBIX [IEHHOCTEN U TEHICHITHI.
Tak, B CTPYKTYPE 3HEPronoTPEOIEHS Ha
CTAOMJIBHO BBICOKOM YPOBHE JIEPIKUATCA OIS
MNPUPOAHOTO ra3a U HEYKJIOHHO NAJAET JOJIA
HeMTH, OCTABASCH I[IOKA PACTYIIEH B A0COIIOTHOM
usMepeHun. Ha poTsasKeHUM IOCJIEHETO TOA TEPST
OCTPOTY BOIPOC: «HTO 6y/IEeT, KOTJjA 3aKOHYATCS
HedTb 1 Ta3?» CTaJI0 OYEBU/IHO, YTO HOBEHIIHE
TEXHOJIOTUHU JJOOBIYU I'd3d U3 HETPAJULIMOHHBIX
UCTOYHUKOB, 3aI14ChI KOTOPBIX HA IJIAHETE
OT'POMHBI, TTIO3BOJISAIOT C OIITHUMHU3MOM CMOTPETD B
Oyay1ee: BeZib C y4eTOM CAAHIIEBOI'O I'a34, METAHA
YTOJIBHBIX IIJIACTOB, BUTYMHUHO3HBIX [IECUAHUKOB
nu /:[pyI‘I/IX HCTpa/II/II_II/IOHHbIX HNCTOYHHUKOB
PECYPCHI IHEPTETUYECKOT'O ChIPhI KAK MUHUMYM
Y/IBAUBAIOTCS, 4 CPOKH «KOHIIA YITIEBOJJOPO/IOB»
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Having greeted the veterans, participants of the First
all-Russia conference on coiled tubing technologies

of 1998, and those participating in it for the first

time, he specified the goal of the meeting: creating
opportunities for formal and, what is no less important,
informal communication of experts in a bid to discuss
the present and the future of oil and gas service, and
particularly well intervention and application of coiled
tubing technologies.

L.M. Hruzdzilovich devoted the main part of his
speech to the major trends in today’s oil and gas
industry. “What is the difference between this and the
previous conferences? First and foremost I would like
to note the change in the global background, changes
in our understanding of the global world triggered by a
number of recent calamities — ranging from escalating
climatic anomalies, hurricanes, floods, earthquakes,
unprecedented ice melting speed, and a marked
increase in the World ocean level to man-caused
disasters such as the spill at the oil platform in the
Mexican bay, the explosion at Fucushima nuclear power
plant, etc. We are also slowly becoming aware of the
instability of the social world around us. This instability
reveals itself in the rapidly diminishing manageability
of global economic and political processes tightly
intertwined with the depreciation of both — the main
world currencies and products of intellectual and
material labor.

Against this backdrop one can observe significant
changes in the industry values and trends. Thus,
the share of natural gas in the energy consumption
mix remains steadily high whereas the share of oil is
shrinking inexorably with the upward trend preserved
only in absolute figures. Over the last year the question
“What will happen when we run out of oil and gas?”
has been rapidly losing its relevance. It became evident
that state-of-the-art technologies of extracting gas
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3HAYUTEIBHO OTOABUTAIOTCA. [IpH 3TOM HOHATHO,
4TO NPOMBIIIIEHHAS Pa3Pa00TKA HETPAAUIITUOHHBIX
MCTOYHUKOB JI/I1 POCCUM A6COMIOTHO HEAKTYAJIbHA,
UCKJIIOYAsl JOOBIYY HIAXTHOI'O METAHA C LIEJIBIO
JIETa3a11H1 YTOJIbHBIX IVIACTOB U OOECTIEYEHUS
6€30IIACHOCTU PA6OTHI MAXTEPOB, OAHAKO AKTYaJIEH
MOHMTOPHHTI IIPOLIECCOB, MPOUCXOAANINX B
MHUPOBOU 3HEPIETUKE. B TO XK€ BpeMs I CTPAH,
HBIHE 32BUCAIUX OT UMIIOPTA MPHUPOAHOTO I'a3a

U O0IAJAIOMTUX COOCTBEHHBIMU PECYPCAMHU
HETPAJULIMOHHBIX HCTOYHHUKOB, IIPEK/IE BCETO
CJIAHIIEBOI'O I'A34, UX JOObIYA HEM36EKHA. MOXKHO C
YBEPEHHOCTBIO IPOTHO3UPOBATD, YTO OHA OTPAHUYUT
POCT MUPOBBIX IIEH HA YITIEBOJOPOJHOE ChIPDE.

MHOXECTBO BOIIPOCOB TPEOYIOT OTBETA. KakoBa
OyZAET EBPONENCKAA CTPYKTYPA SHEPTONOTPEOIEHH B
2022 rogy nocie 3akpeitua ADC B l'epmanun? Kakosa
OyzAeT ce6ECTOMMOCTD IHEPTOPECYPCOB B TOM KE
2022 rogy? M1 caMbIii ITIABHBIM BOIIPOC AJ15 HAIIEH
AYJUTOPUN: KAKUM TOTZA OYAET HE(PTETA30BBIN
cepBUC? ITo-APyroMy €ro MOXXHO C(OPOPMYJIUPOBATH
TAaK: KAKHE TEXHOJIOTUHU JJOOBIYU YITIEBOJOPOTHOIO
CBIPBSI CMOT'YT OO€ECIIEYNBATh SHEPTOIIOTPEOIECHUE B
OmKanIem oyaymem?

HeCOMHEHHO, YTO B YCIOBHAX YKECTOUEHHU A
3KOJIOTUYECKUX TPEOOBAHUI U YCIIOKHEHU A YCIIOBUI
JIOOGBIYU POJIb KOJITIOOMHIOBBIX TEXHOJIOTU OYZAET U
JlanbIe Bo3pacTarhb. C 1998 roga, Korjga CoCTosnach
Ilepsas, Toraa eme Becepoccunickas, KOHPEPEHIIU S
0 KOJITIOOWMHI'OBBIM TEXHOJIOTUAM, KOJTUYECTBO
KOJITIOOMHI'OBBIX YCTAHOBOK B PD yBEIMYNIOCH
B YETBIPE PA34, A CTATUCTUKA KOMILJIEKTAIIUN
NPOJABAEMOI HBIHE TEXHUKHU CBU/IETEILCTBYET O
BCe 60I1€€ CIOKHBIX pAa00TAX, KOTOPBIE IOABIACTHBI
KOJITIOOMHTY. DTO HOATBEPKACT U IIPOIPAMMA HAIIIEH
KOH(pepeHIIMU. B 4acTHOCTH, B HEH AHOHCHPOBAHBI
JIOKJIA/1bI, O60OOIIAIOIINE OIIBIT CTPOUTENBCTBA
MHOI'OCTBOJIBHBIX CKBA’KHH C [IOMOMIBIO XOPOIIO
U3BECTHOMU IOJIb30BATEAM KOJITIOOMHIOBO
ycraHoBku MK30T u ynipasnsemort KHBK,
cozanHoM B Kb «HOBHHK2». DTO 060pYyIOBAHUE
OTJIMYAETCA HE CTONBKO ITPUHIIMITAAIBHON
HOBU3HOI, CKOJIBKO JJOCTYITHOCTBIO, KAK CTAJIO
MOJJHO TOBOPHUTb, OIO/I>KETHOCTDIO, UJIH, TIO-APYTOMY;,
HU3KOH CEO0ECTOMMOCTBIO IPOOYPEHHOI'O METPA
JIOIIOTHUTEIBHOT'O CTBOJIA.

Mgl HabmogaeM pazsurue 'PIT, oco6eHHO
YIIPABJISIEMOI'O U MHOI'OCJIOMHOI'O. JIMHAMUKA
32Ka30B Ha OOOPYJJOBAHHE, ITO KpAarHEHN Mepe JJ1s
Cubupu, CBUAETEIBCTBYET O BCE 60JIEE ITUPOKOM
HCIIONb30BAHUU CYXUX CMECET 1711 IPUTOTOBJICHUSA
rejiey ruipopas3priBa.

BOJIBITMHCTBO TEXHOJIOI'MYECKUX ITPOIIECCOB
ABTOMATHU3HUPYETCS, O YEM CBU/ICTEIbCTBYET KPATHBI
POCT CIIPOCA HA BBICOKOIIPOU3BOJUTEIBHBIC
KOMIUIEKCHI JJ151 IEMEHTUPOBAHUS U IPYTHE
ABTOMATHU3UPOBAHHBIC ATPETATHL }

from alternative sources give us every reason to look
with optimism into the future: indeed, if we take into
account the shale gas, coal bed methane, bituminous
sands and other unconventional sources the amount of
available energy resources will at least double while the
dusk of “the hydrocarbon era” will be shifted to a much
later date. It is clear though that for Russia the industrial
development of unconventional energy sources is
absolutely irrelevant. The exception here can only be
made for coalmine methane which is extracted in order
to degasify the coal-bearing formations and ensure

the safety of miners. At the same time, monitoring the

The main peculiarity of this year’s conference
was almost complete parity in the number of

participants representing service companies and
their customers — actual and potential.

processes taking place in the world power engineering
industry is of critical importance. Contrastingly, for
countries that are heavily dependent on the import

of natural has and do not have their own deposits of
unconventional sources of energy, and primarily shale
gas, alternative energy seems to be the only option. One
can forecast with a considerable degree of certainty
that it will rein in the growth of world prices for
hydrocarbons.

Alot of questions are begging for an answer. What
will the European energy consumption mix be like in
2022 when all the NPPs in Germany will be shut down?
What will the prime cost of energy resources be in
2022? But perhaps the most important question for our
audience is: what will the oil and gas service industry be
like? Here is another way to put it: what hydrocarbon
extracting technologies will be able to satisfy the
demand for energy in the near future?

Sure enough, with environmental requirements
getting tougher and extraction conditions becoming
more complicated, the role of coiled tubing
technologies will continue growing. Since 1998
when the first all-Russia conference on coiled tubing
technologies took place the number of coiled tubing
units in the Russian Federation has increased fourfold
while the data on setups of currently sold equipment
attest to the growing complexity of operations coiled
tubing technologies can now handle. The programme
of our conference proves this as well. In particular,
it features reports summing up the experience of
constructing downhole splitters with the help of the
popular coiled tubing unit MK30T and the bottomhole
assembly engineered in Novinka design bureau.

The peculiarity of this equipment not so much in

its conceptual novelty but rather in its accessibility,
affordability or, to put it differently, low prime cost of
drilling one square meter of an additional well hole. }
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MHOTO JeCITUIETUM Ha3a/ 30€Ch, B MOCKBE, ObLIa
MPOU3HECEHA CTABIIASA KPBLIATOM (ppasa: «Kaapel
pemaroT BCE». B HaIer OTpaciv OHAd HUKOIA HE
YTPATUT AKTYyAJIbHOCTU. HBIHEMHSASA KOH(DEPEHIIN
COb6pasa BBICOKOKJIACCHBIX CIIEITUATIHCTOB, B
OOJBIIMHCTBE CBOEM POCCUHCKUX, TPOLIEITNX
OOJBIIYIO MIKOJY B JITUIUPYIOIIUX HA MUPOBOM
PBIHKE KOMITAHHAX. YeTbIPHAALATE JIET HA34[], BO

We witness rapid development of hydraulic fracturing
and especially its controlled and multilayer subtypes.
The statistics for ordered equipment — at least in
Siberia — attest to a wider use of dry substances
for preparation of hydraulic fracturing gels.

The majority of technological processes are
automated, which is reflected in the skyrocketing
demand for high-performance cementing complexes
and other automated units.

MWPOBOM PbIHKE KOMIMaHUAX.

HbiHelwHas KoH(epeHUMs cobpana BbICOKOKNACCHbIX
CneunanucToB, B OONbLIMHCTBE CBOEM POCCUMNCKUX,
npoLleaLmxX 6osbLIYIO WKONY B IMAMPYIOWMX Ha

Many decades ago here, in Moscow, a catch
phrase was coined: “The right people in the
right job can solve any problem”. As far as our
industry is concerned this phrase will never
lose its relevance. This conference has gathered

BPEMEHA IIEPBOY HAIIEH KOH(PEPEHIINU TAKUX
CHEUAINCTOB B POCCHY 6BIJIO B COTHU Pa3 MEHBIIIE.
V6exXEH, YTO B PA3BUTHE K4IPOBOr'O MOTEHIINAJIA
HE@PTEra30BOI0O CEPBUCA BHECIN BKJIA/T Y HAIIIA
KOH(PEPEHIIUS, U )KYPHAIL «BpeMs KOTTIOOHMHIA»,
U CAUT WWW.Cttimes.org, KOTOPBI BOT-BOT
epPepacTeT B UHPOPMAILTMOHHBIHA ITOPTAJL, HAJIEIOCH,
oyzer enie 601ee BOCTPEOOBAH CHEITUATIUCTAMU
MEXAYHAPOJHOIO HE(PTECEPBUCHOTO PBIHKA.
I'maBHAA LIEIb OPraHU33aTOPOB HBIHEITHEN
KOH(PEPEHITUH: CHOCOOCTBOBATh B3aUMHOMY
OOOralllEHUIO YYACTHUKOB 3HAHUSIMU U
OIBITOM, CO3/JaTh YCJIOBH S, YTOOBI OHU CMOITIA
MOYYBCTBOBATD CEOS YIEHAMH HE(POPMATIBHOI'O KJIyOa
€IMHOMBIIIJIEHHUKOB».

HOBbIE BO3MOXHOCTWN KOJITFOBUNHTA

Kommnanwueit {1lmomMoep:xe» ObLI IPEACTABICH
JIOKJIa]T, O600IMBIINY ONIBIT IpUMeHeHUsT THKT
Ha BepXHEYOHCKOM HEPTETA30KOHJEHCATHOM
mectopoxaenuu B 2010-2011 rogax, rae
OAO «BYHI» 6bL1H BBIIOJHEHBI ONIEPALIUHU IO
MPOMBIBKE U OCBOEHMIO CKBAKHUH MOCJIE TPOBECHUS
I'PII. IlepBas KaMITaHMs, BKJIIOYABIIASA B CEOS
MOJIOBUHY CKBAKHWH, BBISIBUJIA CYIIECTBEHHBIE
OCJIOXKHEHUS U OTPAHUYEHUS IIPU IPOBEAECHNUU
JIAaHHOT'O BH/14 PA0OT B YCIOBUAX TOPU3OHTAJIBHBIX
ckBaxuH BYHI'KM. B xoza€e npoBeAeHU A BTOPOU
KaMITAaHUH ObLJIa MOAEPHU3UPOBAHA TEXHOJIOT U
MPOMBIBKH, 4 TAKXKE UCIIOJIb30BAHBI AJIbTEPHATHBHBIE
XUMHUYECKHE peareHThL. Kak pe3yibrar, Oblia
JOCTUTHYTA BBICOKAA 9(P(PEKTUBHOCTD PAOOT C
HE3HAYUTEIbHBIM YBEJIMUYEHUEM 3ATPAT.

1151 60pBOEL € ACHATBTO-CMONIO-TIAPAPUHOBBIMHA
otnoxeHuaMHu (ACI1O) B Tpru3aboiHON 30HE
nacta komnaHus J1lmombepske» pa3padborana u
MPUMEHMJIA [IBA PA3TUYHBIX METOJA OOPAOOTKU.
[Tpu IEPBOM METO/IE UCTIONB3YETCS KOMILIEKCHAS
cucrema Clean Sweep I BMeCTe € THIPOMOHUTOPHBIM
UHCTPYMeEHTOM Jet Blaster”. Broport MeTos OCHOBAaH
HAa MHULIMAIIUY 3K30TEPMUYECKONA PEAKITUN IIPU
CMEMIUBAHUY KOMIIOHEHTOB Ha 3260€ CKBA’KHUHBL.
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highly qualified experts, mostly from Russia,
who have extensive experience of working in the
world’s leading companies. Fourteen years ago, at the
time of the first conference, such experts were few and
far between. I am confident that a hefty contribution
into the development of human resources in the oil
and gas service industry was made by our conference,
by the Coiled Tubing Times journal and by the website
www.cttimes.org which is about to become a full-
fledged information portal. Hopefully, this will make it
even more popular among the experts operating in the
international market of oil and gas services.

The core objective pursued by the organizers of this
year’s conference is to facilitate mutual exchange of
experience and knowledge between the participants
and create such conditions that would enable them
to fell themselves members of an informal club
of like-minded people”.

COILED TUBING — NEW POSSIBILITIES

Schlumberger presented a report that summed
up the experience of flexible tubing application at
Verkhnechonskoye oil and gas deposit in 2010-2011
where VCNG performed well cleanout and development
operations following the hydraulic fracturing procedure.
The first campaign which covered half of the wells
revealed some serious complications and limitations
associated with the performance of the aforementioned
operations at the horizontal wells of Verkhnechonskoye
oil, gas and condensate deposit. In the course of the
second campaign the flushing technology was upgraded
and alternative chemical reagents were employed. This
helped achieve high operational efficiency followed by
only a slight increase in costs.

In order to fight asphalt, resin, and paraffin deposits
(ARPD) in the bottomhole area of the slab Schlumberger
developed and applied two different treatment
methods. The former involves the use of integrated
Clean Sweep I" system together with Jet Blaster” tool.
The latter method is based on the initiation of a heat
generating reaction when mixing components in
the bottom hole. Experimental runs confirmed the
successful removal of ARPD and, consequently, led to



COILED TUBING TECHNOLOGIES AND WELL INTERVENTION

DKCIIEPUMEHTATbHBIE PAOOTHI ITIOKA3IN
ycremHoCTh yaaneHus ACIIO u, Kak CJIeACTBUE,
YBEJINYEHUE 1IE6MTA CKBAXKHH. B aTOM roay
34ANIAHUPOBAHO IPOBE/ICHUE ITOJIOOHBIX ONIEPAITHIT C
UCIIOJIb30BAHUEM OOEUX TEXHOJIOTHH.

A Ha OpeHO6YPrcKoM He(PTEra30KOHJEHCATHOM
mecTopoxaeHuu (OHI'KM) TOM e KOMIIAaHUEN
OB OCYIIIECTBIIEH KOMIIEKCHBIH ITO/IXO/]

K MTHTEHCU(PUKAITIH JOOBIYH MACCUBHOT'O
HU3KOTEMIIEPATYPHOI'O HEOJJHOPOJHOI'O
KapHOHATHOI'O KOJJIEKTOPA C IPUMEHEHUEM

I'HKT. OH BKJIIOYAET B C€Os CIEYIONINE
TEXHOJIOTUH U PEIICHUS: BA3KOIIJIACTUYHAS
CaMOIIepEHATIPAaBIsAEMast KUCJIOTHAS CUCTEMA,
BSI3KOCTBb KOTOPOY YBETMYUBAETCS 110 MEPE
PEarupoBaHUs KUCIOTHI C KAPOOHATHOM

IOPOAOH; CEJIEKTUBHBIN OTKJIOHUTEIb JJI
BPEMEHHOMN 6JIOKMPOBKH BOAOHACHIIEHHBIX

30H; [IEHHBIN OTKJIOHUTEJIb /IJI BDEMEHHOH
6710Ka/1bI BBICOKOITPOHUIIAEMBIX MIPOILIACTKOB U
MEPEHATIPABJICHUS KUCIOTHI B HECTUMYIUPOBAHHEIE
30HBI; IMYJIbTUPOBAHHAS KUCJIOTA C BBICOKOH
CTEIEHBIO 32ICPKKU PEAKIIUH, TO3BOJIAIONAS
CO3/1aBATh B IIJIACTE BICOKOITPOBOAMUMBIE KAHAJIBI
JIa>Ke TIPU OO6PAOOTKE OOJIBIITUX UHTEPBAJIOB C
HU3KOM CKOPOCTBIO 3akauku uyepes3 'HKT; 3akauka ¢
OJIHOBPEMEHHBIM PA3MEIICHUEM COJISTHOM KUCIOTHI
4epes MaJIoE KOJIbLIEBOE IPOCTPAHCTBO Mex 1y HKT
u T'HKT u nennoro orkiaonutens yepes3 F'HKT aas
BPEMEHHOI 6JI0KA/1bI TTOTJIOMTAIONIUX UHTEPBAJIOB.
Ha gaHHbBIF MOMEHT YCIIENTHO IPOBEAEHBI 3
06pabOTKU CO CPEAHUM IIPUPOCTOM IEOUTA IO Ia3y
61%, 4TO GBLIO TPYIHOAOCTHUKHUMO PAHEE.

Ha VpeHToiCKOM Ia30KOHJEHCATHOM
MECTOPOKACHUU, PACIIOJIOKEHHOM B 34114/ THO-
Cubupckom 6accerine, Ha 'HKT 6b11n ycriemHo
OPOBEAEHBI NEPPOPAITUOHHBIE PAOOTHI, 3AKA3YUKOM
KOTOPBIX BBICTYIIUJI ['a31pOM. DTO MECTOPOKICHUE
ABJISIETCSA KPYIHENUIIINM B MUDPE, OAHAKO UCTOLIEHUE
OTHOCUTEJIBHO JIEIKOJOCTYITHBIX 34114COB
BBIHYKJA€T JOOBIBAIONIIE KOMITAHUH OCBANBATH
60J1€€ CJIOKHBIE B PA3PAOOTKE HUKEIICKAIUE
MJ1ACTBL, OJHUM U3 KOTOPBIX SIBISIETCSI AYMMOBCKAS
opmanys, xapakrepusyromasics ABIT, HU3KOM
IPOHUIAEMOCTBIO U IOPUCTOCTHIO, 4 TAKIKE
BBICOKUM COJICPKAHHUEM NAPA(PHUHOB B KOHJICHCATHOM
(PpaKIMH IJIACTOBOTO (DIION/1A, CO3/AIONLAS
CJIOKHOCTH IIPU OOBIYE U TPAHCIIOPTUPOBKE
I'a30KOHJEHCATHOU CMECHU B YCIOBUAX KpariHero
CeBepa. I'eonornyeckue XapaKTePUCTUKU 3AJIEKU
nO3BOSIIOT NpoBeaeHue I'PIT kak OJUH U3 CITIOCOO0B
3pPEKTUBHON pa3pabOTKH IJIACTOB AUMMOBCKOI
TPYHIIBL

Maujible pa3Mephl ENEBbIX OTBEPCTUM XBOCTOBUKA
B TUIIMYHOMN KOHCTPYKI[MU CKBAXKUHBI HE MOTYT
TapaHTUPOBATH YCHEIIHOCTD [IJIAHUPYEMOH
OIIEPAIlMU IO UHTEHCU(PHUKALUH, 4 OOJIbIINE

the increase in the production rate of wells. This year it
is planned to conduct such operations using both the
technologies.

At Orenburg oil, gas and condensate deposit
(OOGCD) the same company applied an integrated
approach to the intensification of the extraction rate of
the massive low-temperature heterogeneous carbonate
basin with the help of coiled tubing. It incorporates the
following technologies and solutions: a viscoplastic
self-redirecting acid system whose viscosity increases
as the acid enters into a chemical reaction with the
carbonate rock; a selective diverter for temporary
blocking of water-saturated zones; a foam diverter for
temporary blocking of highly porous sub-layers and
redirection of the acid into the non-stimulated areas;
emulsified acid with a high reaction lag which allows
for creation of highly conductive channels in the rock
bed even when processing wide intervals with low
injection rate through the coiled tubing; the injection
with simultaneous introduction of the chlorhydric acid
through a small circular space between the producing
string and the coiled tubing and foam diverter through
the coiled tubing for temporary blocking of absorbing
intervals. As of yet 3 treatments have been successfully
performed delivering a 61% increase in the gas
production rate, which was previously quite difficult
to achieve.

At Urengoiskoye gas and condensate deposit located
in the West-Siberian basin coiled tubing was successfully
used to perform perforating operations under the
contract concluded with Gasprom. This deposit is
the largest in the world, however the depletion of
relatively accessible resources prods the extracting
companies to develop less responsive to treatment
lower rock formations one of which is Achimovskaya
formation characterized by ARPD, low permeability
and porousness as well as high paraffin content in
the condensate fraction of the formation fluid, which
creates certain difficulties during the extraction and
transportation of the gas-condensate mixture in
the weather conditions of the Far North. Geological

This conference has gathered highly qualified
experts, mostly from Russia, who have

extensive experience of working in the
world'’s leading companies.

characteristics of the deposit permit the use hydraulic
fracturing as one of the ways of effective development
of Achimovskaya group formations.
Small dimensions of slotted outlets of the pipe
liner in a typical well structure cannot guarantee
the success of the planned intensification operation
and big vertical derivation angles and the presence
of a permanent packer make the performance of an }
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YIJIBL OTKJIOHEHHUS OT BEPTUKAJIN U HAJIUUUE
NEPMAHEHTHOIO ITAKEPA HE TTO3BOJISIIOT IPOBEJECHUE
JIOTIOJTHUTENILHOU ONEPALIUHU IO Ieppopaiiu

Ha ka6ene i HKT. OgHuM 13 criocoooB

peteHus Npo6IEMBL ObLIO PA30ypHUBAHUE
MNEPMAHEHTHOI'O MTAKEPA, YTO OBIO COMPSKEHO C
MHOBBIIIEHHBIMHU PUCKAMU NPUXBATA UHCTPYMEHTA

U NOBPEXAECHUEM SKCILTYaTAITMOHHON KOJIOHHBL
Hcxos U3 BBIIIENIEPEYUCIEHHBIX (DAKTOB, HANOO0IeE
ONTHUMAJIbHBIM BAPUAHTOM SBUJIOCH IIPOBEAECHUE
MIPOCTPEIOYHO-B3PBIBHBIX padoT (TIBP) Ha

THKT uHTEepBaaMu B 12 M 11 6 M C TIOMOIIIBIO
TUAPABINYECKH AKTUBUPYEMBIX IEPHOPATOPOB
PowerFlow 2306 D = 57 MM, KOTOPBIE ObUTH
MPOBEJEHBI C y4ACTUEM CIIEITUAIMCTOB KOMIAHUHU
IImoMobepxe».

noa 3HAKOM KONTIOBUHIOBOIO
BYPEHUA

‘TeMa KOJITIOOMHIOBOI'O OypPEHH S, HA4ATas
HAa CEMUHAPE, ObIA IIHMPOKO PA3ZBEPHYTA HA
KOH(PEPEHIIUHM HA OCHOBE AHAIN34 BbIIIOJIHEHHBIX HA
MPAaKTUKE PAOOT.

Cnenunanuctel benTHUTTHHedTh PYIT 10
«benopycHe(PTh» paCcCKa3a7I1 OO OMNBITE
KOJITIOOMHI'OBOT'O OypeHHs GOKOBBIX CTBOJIOB. Ha
OCHOBE aHAJIN34 COCTOSHUS JOOBIYN HEPTH HA
MectopoxaeHuax PYIT «benopycHed Ty, ponaa
JIOOBIBAIOMUX CKBA’KUH C HU3KOIIPOHUIIAEMBIMHU
KOJIJIEKTOPAMU C IcOUTaAMU 6€3BOJJHON HEPTU
He 60s1ee 3—5 T/CyTKU Obl/Ia pACCMOTPEHA
TEXHOJIOTUS yBEJIMUEHUS OXBAT4A IJIACTOB
BOKPYT TAKUX CKBA>KHH BBIPAOOTKOI 32 CUET
OypeHMA B PA3HBIX HATIPABJICHUAX U3 OCHOBHOTO
CTBOJIA IO 2—3 GOKOBBIX CTBOJA. B pesynbrare
BHEJJPEHUSA JAHHOI TEXHOJIOTUH ITOJIYYEHO

additional perforating operation on a cable or tubing
impossible. One of the ways of solving this problem
was to drill a permanent packer, which is associated
with a heightened tool sticking risk and possible
damage of the production string. In view of the factors
listed above the most optimal option was to carry out
perforating-explosive operations (PEO) on the coil
tubing observing the intervals of 12 m and 6 m with the
help of hydraulically activated perforators PowerFlow
2306 D =57 mm. These operations were performed in
cooperation with Schlumberger experts.

UNDER THE COILED TUBING SIGN

The topic of coiled tubing drilling raised at the
workshop was discussed a length at the conference on
the basis of analysis of completed real-life projects.

The experts of the Belarusian science, research
and project institute of oil of Belorusneft shared the
experience of coiled tubing drilling of offshoots. Based
on the analysis of oil extraction practice at the deposits
of Belorusneft and the fund of extraction wells with
low-permeability gas reservoirs and dry crude oil
production rate of up to 3—5 t/day the participants of the
conference looked into the technology of increasing the
coverage of formations around such wells by drilling 2—3
offshoots in various directions from the main hole. The
introduction of this technology resulted in a threefold
growth of the production rate of the constructed
multilateral well. The implementation of this solution
was examined with the help of the coiled tubing unit
MK30T and a controlled drilling system. Using the field
tests of the coiled tubing drilling technology at several oil
wells as an example the experts showed its efficiency in
terms of offshoot trajectory control, information supply
in the real-time mode of downhole conditions when

TPEXKPATHOE YBEINYEHHE JeOUTA (PAKTUYIECKU
NOCTPOEHHON MHOT'OCTBOJIBHOM CKBAKHUHBI.
Peanusanys JaHHOTO PEMIEHUSA PACCMOTPEHA
C IPUMEHEHHUEM KOJITIOOMHI'OBOI'O KOMILIEKCA
MK30T 1 cuCTEMBI HAIIPABJIEHHOT'O OYPEHMSL.
Ha npumepe paboT 1o OTPAOOTKE TEXHOIOIUU
KOJNITIOOMHIOBOI'O OYPEHM A HA HECKOIBKHX
CKBXKMHAX MTOKA3aHA UX 3(P(PEKTUBHOCTD B
YACTHU YIIPABJIEHUS TPAEKTOPUAMU OOKOBBIX
CTBOJIOB, TH(POPMATUBHOCTH B PEKUME
PEAIBbHOIO BPEMEHH 3A00UHBIX YCIOBHUI

MPU BCKPBITUH PO YKTUBHBIX ILIIACTOB.

Ha npumepe paboT no oTpaboTke TexHonormm
KONTIOOMHIroBoro 6ypeHus Ha HeCKONbKMX
CKBaXXMHaxX nokasaHa ux 3ppeKTBHOCTb B YacTun
yrnpaBfieHus TpaekTopusiMm OOKOBbIX CTBOJOB,
MH(OPMATMBHOCTU B PEXUME peasibHOro

BPeMeHW 3a00MHbIX YCSIOBUM MPU BCKPLITUM
NpoAyKTUBHbBIX NNacToB. [pegnonaraeTcs B
onuxanwen nepcrnekTnee onpoboBaTb TEXHONOMMIO
KONTIOOMHroBOro bypeHus NpoayKTUBHBLIX
OT/IOXXEHMIN HA PAaBHOBECUU U fieNpPeccnit.

[Ipepnronaraercs B OIKANIIEH IEPCIICKTUBE
ONPOOOBATH TEXHOJIOTMIO KOITIOOUHI'OBOI'O Oy pEHM S
NPOAYKTUBHBIX OTJIOXKEHUH HA PABHOBECHH U
JENIPECCHUN.

Pemenunio npoo61eMbl YIIPABIEHUA TPAEKTOPHUAMU
OOKOBBIX CTBOJIOB ObLJI ITIOCBSIIEH JOKJIA] «[ JepBbIit
OIBIT OCBOEHH X1 PEMOHTA MHOT'O3400MHBIX CKBAXKUH
C IPUMEHEHNEM MEXAHU3MA OPUEHTAIIUH TMOKOI
TPYOBI», TAKXKE NTOAIOTOBACHHBIN B beTHUTTUHEPTS.
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exposing productive formations. There are plans to try
out the coiled tubing technology to drill productive
formations in balanced and underbalanced pressure
conditions.

The solution of the problem with management of
offshoot trajectories was presented in the report titled
“The first experience of development and repair of
downhole splitters using the coiled tubing orientation




COILED TUBING TECHNOLOGIES AND WELL INTERVENTION

Pa3paboTaHOo U 3a1ATEHTOBAHO OOOPYIOBAHUE U mechanism”. It had also been prepared by the Belarusian
TEXHOJIOTUS JOCTABKU THOKOU TPYObl B OOKOBLIE science, research and project institute of oil. The

CTBOJIBI MHOT'OCTBOJIBHOM CKBAKUHBI /17151 IPOBE/ICHU ST Belarusian experts had developed and patented the
paboT MO MHTEHCU(PUKAITUY, UCCIIEJOBAHUIO equipment and technology of placing coiled tubing into
MPUTOKA, OTPAHUYEHHUIO BOJONIPHUTOKA X OCBOEHUIO the offshoots of the multilateral well in a bid to intensify
wractoB. Ha kononne HKT criyCckaeTcss KOMIIOHOBKA, the production, study the inflow, restrict the water influx
BKJIIOYAIOIASI HYDKHUH U BEPXHUI TAKEPHI, and develop the formations. A setup consisting of the
OTKJIOHSIONIUI KJIMH U MEXAHU3M OPUEHTAIIHH. lower and upper packers, a whipstock and an orientation
ITpOU3BOAUTCS IPUBA3KA ITTyOUHBI OTKJIOHSIOIIETO mechanism is lowered into the well on a coiled tubing

KJIMHA OTHOCUTEJIBHO OKHA 6OKOBOI'O CTBOJIA U
MOCA/IKA ITAKEPOB. 3aTEM B CKBAKUHY CITYCKAETCA
KONTIOOUHT. [TpOU3BOIUTCA OPUEHTUPOBAHUE
OTKJIOHSIOIIETO KJIMHA OTHOCUTEIBHO OKHA OOKOBOT'O
CTBOJIA U CITYCK THOKOM TPyObI B OOKOBOU CTBOJL

Using the field tests of the coiled tubing
drilling technology at several oil wells as an
example the experts showed its efficiency

OpuH 13 leKTOopoB ceMuHapa C.A. ATPYIIKEBHUY in terms of offshoot trajeCtory control,
03BYUHJI I0K1A]T <KOMITIEKC OBOPYIOBAHMS ISt information supply in the real-time mode
KOJNTIOOMHIOBOTO 6ypeHUsA. CUCTEMA HATIPABJIEHHOT'O of downhole conditions when exposing
6ypenust CHB89-76M». TTo CPABHEHHIO C productive formations. There are plans to
JICKIMCH, TPE/IHA3HAYCHHOM B 60JIbIICH MEpe try out the coiled tubing technology to drill
JU1s HAYMHATOTIIX, JIOKJTA/] BKJTIOYAIT B CE6 productive formations in balanced and
6os1ee CIOKHYIO M HOAPOGHYIO HH(POPMALIMIO O underbalanced pressure conditions.

CHCTEME HampaBiIeHHOro 6ypenns CHB89-76M,
MPEHA3HAYEHHOI [JI YIIPABJIAEMOrO OYpEHUA

BCEX TUITOB CKBAKUH, OOECTIEYEHU S KOHTPOJIA string. The depth of the whipstock in relation to the
BHYTPUCKBA)KMHHBIX ITAPAMETPOB U ONIPEIC/ICHUA offshoot window is measured and the placement of
nonoxenus KHBK B pesxuMe peasbHOro BDEMEHMN. packers is performed. Then coiled tubing descends into
Cucrema paszpadorana B Kb «HOBUHKA» 1 3a1IUITIEHA the well. The whipstock is aligned with the window of
PAAOM ITATEHTOB. the offshoot and the coiled tubing is finally lowered into

CHB89-76M nmMeeT HAPY>KHbBII AruaMeTp 76 MM 1 the offshoot.
06ECIIEUMBAET U3MEPEHUE, IIEPEA1Y, PETUCTPAIUIO One of the workshop lecturers — S.A. Atrushkevich —
Y BU3YATIU3AIUIO CIEAYIOMINUX [TAPAMETPOB: delivered a report titled “The complex of equipment for
43UMYTAJIbBHOI'O M 3€HUTHOTI'O YIJIOB, YIJId YCTAHOBKU coiled tubing drilling. Controlled drilling system SNB89-
OTKJIOHUTENS, 1aBieHus BHyTpu KHBK u jaBienys Ha 76M”.In contrast to the lecture, which was largely meant
3a00€, HATPY3KH Ha I0JIOTO, BUOPALIUH, TEMIIEPATYPEI for newbies, the report contained more complicated
U YPOBHA r'aMMa-u31ydeHus. CucTeMa NOATBEPANIIA and detailed information about the controlling drilling
CBOIO PA6OTOCIIOCOOHOCTD B PAJIE CKBAXKUHHBIX system SNB89-76M designed for controlled drilling of
paboT. B xoz€ ocneTHNX ObUIH IPOGYPEHEI 1B all types of wells, monitoring of downhole parameters
GOKOBBIX CTBOJIA JUTUHOM 62,4 11 94 M. BbITTyIIeHHBIC B and determining the coiled tubing position in the real-
nocyneaHue rojpl C3AO «Dugman» KONTIOOUHIOBbBIE time mode. The system has been developed by Novinka
YCTAHOBKH MOT'YT OBITh JIOOCHAIEHBI OOOPYAOBAHHUEM design bureau and is protected by a number of patents.
JUISL IIPOBOAKH OOKOBBIX CTBOJIOB. SNB89-76M has an external diameter of 76 mm and

B kpyre npo61eMAaTUKU HATIPABJIEHHOT'O is designed to measure, transmit, register and visualize
OypEHMA JIEXKUT U JOKJIA/L, TAKXKE IIPEJCTABICHHDBIA the following parameters: horizontal and inclination
I'pynimoit @/, «COBpeMEHHBIE TEXHUYECKUE U angles, the whipstock orientation angle, the pressure
TEXHOJOTUYECKHE BO3MOXKHOCTH JIJIsI JOOBIYU inside the bottomhole assembly and in the bottonmhole,
METAaHa U3 YTOJbHBIX IJIACTOB». Ha JAHHDBII MOMEHT the drilling bit load, the vibration, the temperature
B Poccum n ipyrux crpanax CHI BegyTca paboThbl and the gamma radiation level. The system proved its
I10 JOOBIYE METAHA YTOJIbHBIX IUIATOB, IIPH 3TOM efficiency in a number of borehole experiments. In the
OCHOBHOY IPUYHHOMH /IS UX PA3PAOOTKU 334ACTYIO course of the last ones two offshoots 62.4 and 94 m long
ABJIAETCA IIOBBIIEHHE 6€30ITACHOCTH PAbOT HA were drilled. The coiled tubing units manufactured by
YI'OJIBHBIX MECTOPOXKAEHUAX. B TO XKe Bpems 32 Fidmash in the recent years can be optionally fitted with
CYET OCBOCHM S COBPEMEHHBIX TEXHOJIOIUI U C equipment for offshoot drilling.
Y4€TOM MHUPOBOI KOH'BIOHKTYPBI LIEH HA I'd3 JOObIYA Controlled drilling-related issues were also touched
YI'OJIBHOI'O METAHA MOXKET BECTUCH C JOCTATOYHO upon in the report “Modern technical and technological
BBICOKOM 9KOHOMHUYECKOU 3(PPEKTUBHOCTDIO. possibilities for methane extraction from coal seams”.
OCHOBHBIMH TEXHOJIOTUSIMH, [IO3BOJIA IO UMU At present Russia and other CIS countries are extracting
VIIYYIIUTh 9KOHOMHUKY Pa3PabOTKH 'Aa30HOCHBIX } methane from coal seams, and often the main reason for }
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YTOJIBHBIX ITACTOB, CEMYAC ABJIAIOTCS KOJTIOOUMHI'OBOE
OypeHMNE TOPU3OHTAIBHBIX CTBOJIOB U IIPOBOJNUMBIN
npu nomoiu FTHKT muoroctaauiinsiii [PIT. B

JIOKJIA/IC OBbLIA JAHA CPABHUTE/IBHAS XAPAKTCPHUCTUKA
3(pPEKTUBHOCTHU CYIIECTBYIOIUX TEXHOJIOIUH

Y1 OOOPYAOBAHMS 111 UX PEATHU3AIUH.

B LEHTPE BHUMAHWNSA - TPl
N MPOMBbICNOBAA XMWUA

Kommnanust Trican Well Service npeicraBuia
TEXHOJIOTUIO TUAPOIIECKOCTPYUHOM Neppoparinu
IKCIUTYaTAlIMOHHOU KOJOHHBI ISOJET npu
ucnonb3oBannu 'HKT u ¢ mocnegyommum
nposesieHueM I'PIL Texnonorus ISOJET
OCHOBAH4 Ha HENIPEPBIBHOM padore (pnota THKT,
BBITIOJIHAIONIETO, TOMHUMO OCHOBHOH PabOTHI, €1I1e
U TU/IPONECKOCTPYHHYIO TEp(opanuio, 1 pyora
I'PIT, BBIIOIHAIOIETO TNAPABINYECKUN PA3PHIB
1acTa 6€3 OTPAHUYEHUI IO MACCE IIPOIITAHTA U
JPYTUX OCIOXKHAIOMNX (DAKTOPOB. LIUKJI paboT
Brutouaet I'PIT 1-ro mHTEpPBAIA, 3aTEM NTEPHOPAIIHIO
2-TO MHTEPBAIA C TOMOIIBIO THAPONECKOCTPYHHOIO
nepgoparopa Ha THKT, nogbem neppoparopa u I'PIT
2-ro nnrtepsasna. bpuraga KPC Hy’XKHa TOJIBKO 114
CIyCKa 1 nnocneayomero nogbema HKT u makepa u ia
MoHTaxa DLH. IT'PIT npoBOANTCS 6€3 3aJICPIKEK, TAK
KaK OOOPYIOBAHUE U MATEPUAJIBI Y2KE TTPUTOTOBJIEHBI
Y HAXOJATCA Ha KYCTOBOM Iutomajke. Iepdopanus
MPOBOJUTCA C IOMOIIBIO BBICOKOCKOPOCTHOTO
TUIPONECKOCTPYIHHOro nepgoparopa (High Velocity
Abrasive Perforator (HVAP)), 3aKpenieHHOrO Ha THOKOMU
Tpybe tnaMeTpom 44 Mm. PAGOTHI IO TEXHOJIOTUH
ISOJET nnpoBOASTCA KAK HA BEPTUKAJIBHBIX, TAK 1
TOPU3OHTAIBHBIX CKBAKMHAX.

TTOXOXKYIO TEXHOJIOTHIO HA MECTOPOXIEHUAX
OOO «PH-IOranckHedTeras» yCrnenHo NpuMeHsET
KommaHud «[1LmoMbep:xe», O 4EM TAKXKE ObLIO
JIOJIO’KEHO HA KOH(PEPEHIIUN. DTO TEXHOJIOTUA
AbrasiFRAC" yCKOPEHHOT'O BBO/Id MHOT'OILIIACTOBBIX
CKBAXXUH B 9KCILIyATALHIO C IPUMEHEHUEM
TUAPONECKOCTPYHHON nnepdopanyu (I'TIIT) uepes
I'HKT u nocnepyomum nnposegenneM I'PIT. Ee
NPUMEHEHME IMO3BOJIMJIO COKPATUTD LIMKJI BBOJA
HOBBIX MHOI'OIIJTACTOBBIX CKBA’KHH B 9KCILTYATALIHIO
H4 MECTOPOXJECHUAX 3arajHoU Crubupu 60s1ee 4eM B
J1Ba pa3a. OlHAKO OJIHUM 13 OCHOBHBIX TPECOOBAHU
TEXHOJIOTUH, OOYCIIOBJIEHHBIM BBICOKUM JJABJIEHUEM BO
Bpems I'PIT 1o KosoHHE, 0COOEHHO BO BpeMst «CTOITa,
ABJIAETCA HEOOXOJUMOCTD CITYCKA YCUJIEHHON
IKCIUTYATAITMOHHOU KOJIOHHBI MAPKU «E». [ToaTOMY
nposejenue I'PIT o rexnonoruu AbrasiFRAC* Ha
MHOT'OIIACTOBBIX CKBAKHMHAX 35C M CKBAXKMHAX
C 3KCILJIYATAIIMOHHOM KOJIOHHOU MapKu «/»
HEBO3MOXHO. [IJI1 TOTO YTOOBI COKPATHUTH LIUKJI BBOJA
JaHHBIX BUJIOB CKBA>KWH, KOMITaHUEH JIlmomoepxe»
ObUIA IPE/IOKEHA MOA(PUKAITHSA TEXHOIOTUH
AbrasiFRAC® — AbrasiFRAC TT".
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their development is the desire to ensure occupational
safety at coal deposits. At the same time by thanks to
the introduction of state-of-the-art technologies and

in view of the price dynamics for natural gas on the
world market the extraction of coal methane can be
performed with sufficiently high economic efficiency.
Today coiled tubing drilling of horizontal well bores and
multistage hydraulic fracturing performed with the help
of coiled tubing are by far the main technologies capable
of improving the financial performance of companies
engaged in the development of gas-bearing coal seams.
The report provided a comparative analysis of efficiency
of currently exiting technologies and equipment used to
implement them.

IN THE SPOTLIGHT: HYDRAULIC
FRACTURING AND INDUSTRIAL CHEMISTRY
Trican Well Service presented the ISOJET technology
of abrasive jet perforation of the production string with
the help of coiled tubing followed by hydraulic fracturing.
The ISOJET technology is based on the continuous
operation of the coiled tubing fleet, which aside from
its main activity also performs abrasive jet perforation,
and hydraulic fracturing fleet, which performs hydraulic
fracturing of a formation with no restrictions regarding
the mass of the propping agent and other complicating
factors. The work cycle includes hydraulic fracturing
of the 1st interval, then perforation of the 2nd interval
with the help of an abrasive jet perforator attached to
coiled tubing, pulling up of the perforator and hydraulic
fracturing of the 2nd interval. Well workover team is
required only for lowering and subsequent lifting of
the tubing and the packer for installation of an electric
submersible pump. Hydraulic fracturing is performed
without delays since the equipment and materials are
ready for use and remain on the cluster site. Peroration
is performed with the help of a High Velocity Abrasive
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Texnonorus AbrasiFRAC TT* HO3BOJISIET IOOHATH
peJEbl PA6OYErO JABICHUS 3AKAYKU BO BPEM S
I'PIT, 2 ICHOB30BAHUE CIICITUAJIBHOTO IepopaTopa
AbrasiJET 54 MM O3BOJISIET IPOXOUTh YEPE3S ITAKED,
JOCTUTATh HY>KHBIX IMTyOUH U 3(P(PEKTHBHO MPOBOJUTD
I'TIIT uaTepecyomux nHTepBaIoB. C Hayasa 2011
rO/1a HOBBIH O/IXO/1 6bLJI YCIICIITHO IPUMEHEH Ha 25
CKBa’KMHAX U SABJIACTCA OJHUM U3 OCHOBHBIX JIJIs1 BBOJA
MHOI'OILIACTOBBIX CKBaKMH 3bC 1 CKBaKUH ¢ DK MapKu
«[I> B 3KCILTYaTAIIUIO HA OO'BEKTAX MECTOPOXKJECHNUN
3anaaHon Cubupu.

Komnanuen {1lmomMbepxKe» ObLIa TAKXKE
MPEACTABICHA TEXHOJIOTUA MYJIBTUCTAAUMTHOIO
I'PIT — StageFRAC* — MHHOBALIMOHHA, UCTILITAHHASA
TEXHOJIOT' U, ITO3BOIAIOASA IIPOBOAUTD CTUMYJIALIUIO
HECKOJIbKMX MHTEPBAJIOB B HELIEMEHTHPYEMOM
XBOCTOBHKE 32 OZHOKPATHYIO 3AKA4YKYy 1
06€CIeYnBAIONIAsI OBICTPYIO IIPOMBIBKY MHTEPBAJIOB.

DreMeHTbl KOMIIOHOBKH, BKJIIOYAs 30U PYIOLIE
MAKEPBI, PACTIONATAIOTCA HA HEOOXOIUMBIX MHTEPBAIAX
U CITyCKAIOTCA KAK Y4CTh HELIEMEHTHUPYEMOI'O
XBOCTOBHKA. ITOC/1€ OKOHYAaHM S CITYCKA IIPOUCXOAUT
TUAPABINYECKAS YCTAHOBKA IIAKEPOB U PA3/C/ICHUE
IJIACTA HA 30HBI C ITIOMOIIbIO TOPTOB I'PIT,
PACIONOKEHHBIX MEXAY ITakepamu. Onepauys PIT
MPOXOAUT IMOCTAANUHHO, HO 32 OZHOKPATHYIO 3AKAUKY.
Bo BpeMs 3aKa49KH B CKBAXKUHY COPACBIBAIOTCS IIAPEI
JUISL CIBUT'A My(PT, OTKpBIBAIOMUX NOPTHI I'PITT, 11
U3O0JIALAY NPEBIAYIITNX 30H.

TexXHOIOrv NIPEATIONATAET IPOBEACHUE
HE3AMEIMTENIBbHON OTPAOOTKH CKBAKUHBI
nocie onepanui I'PIT BO n36eKaHUE yXyAIICHUS
KOJIJIEKTOPCKMX CBOMCTB I/1acTa. ITocagouynsie
CeJJ1A 715 IAPOB AEUCTBYIOT KAK IITYLIEP U MOTYT
OIPAHUYUBATH JOOBIYY. MUPOBOJ OIBIT IIOKA3bIBACT,
41O Hanobosee 3(pPeKTUBHBIM TEXHOJIOI'MYECKUM
PEIIEHUEM B CKBAKMHAX C HEJOCTATOYHBIMU JIJIA
BBIHOCA IIIAPOB HA ITIOBEPXHOCTD IIJIACTOBBIMUA
JABJIEHUAMU ABJIAETCA UX (PpE3EPOBAHUE
c riomoipio T'HKT.

HayuHo-06pasosaresbHbil HeHTp (HOLL)
IIPOMBICJIOBOM XUMMHU ITpU PI'Y He(TH U ra3a uMeHN
WM. T'y6KHHA IPEJCTABUI BHUMAHUIO YYACTHUKOB
KOH(EPEHIINU HOBYIO JIMHENKY XMMHUYECKHUX
peareHToB 1A NTONyYEeHU KUAKOCTEN A1 ['PIT Ha
BOJIHOM OCHOBE, OTBEYAIOILYIO BCEM COBPEMEHHBIM
TPEOOBAHUSM U TCHACHIUAM. KOMIIIEKC I'e/In Py O
«XMMEKO B» npeiHasHaveH KaK 14 IPEABAPUTEIBHOIO
HpI/II‘OTOBIICHI/IH T'€JIsA B EMKOCTAX, TAK U 1)1
PaboThI C TUAPATAIIUOHHBIMM YCTAHOBKAMU <«B
IIOTOK». Pa3pab0oTaHHBIIN HOBBIH crimBaTess bC-2
3aMEJIJICHHOU CIIMBKMU I1I03BOJISET I10/1y4aTh CIIUTHIE
MOJIMCAXAPH/IHBIE I'ein B TeueHue 1,5—4,0 MUHYT.
HoBble peareHTbl KOMIUIEKCA TETUPYIOLIETO «XUMEKO B»
MIPOILIN YCIICITHOE JIA00PATOPHOE TECTUPOBAHUE
B OO0 «KoraneIMHUITHUHeDTH>. TecTHpOBaHUE
KOMILJIEKCA PEAT'E€HTOB BKJIIOYAJIO B C€Os1 TECT HA

Perforator (HVAP) attached to a coiled tube of 44 mm in
diameter. All operations involving the ISOJET technology
are carried out on both — vertical and horizontal wells.

Similar technology is successfully used by
Schlumberger at oil deposits of RN-Yugansneftegas,
which was mentioned at the conference. This is
AbrasiFRAC" technology of accelerated putting the well
on production with the help of abrasive jet perforation
through coiled tubing followed by hydraulic fracturing.
Its application made it possible to reduce the cycle of
putting on production of new multilateral wells on West
Siberian deposits by more than a half. However, one of
the main requirements imposed by this technology and
caused by high pressure in the production string during
hydraulic fracturing, particularly during “STOP”, is the
necessity to use a reinforced production string of “E”
brand. That is why it is impossible to use AbrasiFRAC*
technology for hydraulic fracturing on multipay wells
and wells with the production string of “D” brand. In
order to reduce the cycle of putting this type of wells on
production Schlumberger suggested a modification of
AbrasiFRAC" technology called AbrasiFRAC TT".

AbrasiFRAC TT* technology makes it possible to raise
the pumping pressure limit during hydraulic fracturing,
while the use of the special AbrasiJET 54 mm perforator
allows for cutting through the packer, reaching the
required depth and effectively fracturing the necessary
intervals. Since the beginning of 2011 the new method
has been successfully applied at 25 wells and is one of the
main ways of putting multilateral wells and wells with
the production string of “D” brand on production at the
development sites in Western Siberia.

Schlumberger also presented StageFRAC* multi-stage
hydraulic fracturing technology. It is an innovative
tested technology designed to perform the stimulation
of several intervals in the non-cemented pipe liner
within a single pumping motion ensuring fast flushing of
intervals.

All the elements of the setup, including the isolating
packers, are placed at necessary intervals and are lowered
into the well as part of the non-cemented pipe liner.
Once the running-in is complete hydraulic installation of
packers and division of the formation into zones with the
help of hydraulic fracturing ports located between the
packers takes place. The hydraulic fracturing operation
is carried out on a stage-by-stage basis but within a single
pumping motion. As the pumping goes on, the balls
shifting the couplings that open the hydraulic fracturing
ports and isolate the previous zones are dropped into
the well.

The technology involves immediate well treatment
following the hydraulic fracturing operation in order to
prevent the deterioration of the collecting properties
of the formation. The ball seats act as choke valves and
can be used to limit the production. The international
experience shows that the most effective technological
solution for wells with formation pressure insufficient to }
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CTAaOMJIBHOCTD CIIMTOIO I'ejisf B YCJIOBUAX IIIACTA,
TECT yCTOMYHUBOCTH HA CIBUTOBOE PA3PYIICHUE/
BOCCTAHOBJIEHUE CIIUTOTO I'eisl, CTIOCOOHOCTD
KUJKOCTH ['PIT yiepsKMBAaTh IPONMIAHT. Takske
UCCIENOBAJIOCHh PA3PYIIEHUE SMYIBbCUU TEJIA C
IUTACTOBBIM (PIIOUAOM. PE3yIbTaThl UCCIENOBAHNNI
CBHJIETENIBCTBYIOT O BO3MOXKHOCTH NPUMEHEHUS
MIPEJIATAEMBIX PEATEHTOB B IPOMBICJIOBBIX YCJIOBUSX
npu nposegeHuu I'PIT Ha 06bekTax OO0 «JIyKOMII-
3anagHas CUOHpPDb.

Kommnanus «fOr-Hedreras» (YkpanHa) NpeacTaBuiia
TEXHOJIOTUIO OTPAHUYEHUS BOJAOIIPUTOKOB B
HEPTAHBIX U FA30BbIX CKBAXKUHAX C IOMOIIBIO
MOJIMMEPHBIX CUCTEM U MATHUTOAKTHUBHBIX
BEIIECTB. 11 peleHUs TPOOGIEMBI HOBBIIIEHHBIX
CONPOTUBJIEHUH ITPU MPOKAYKE TAMITOHAXHBIX
U U30JIALIMOHHBIX MATEPHAJIOB IO THOKOU TPyoOE
MAaJIOro JUAMETPA CIENIUATUCTAMU KOMIIAHUH
OBLIO UCTIOIb30BAHO HECKOJIBKO TEXHOJIOIMYECKHX
CXEM U [IPUEMOB, IPUMEHEHNE KOTOPBIX IIOKA3AJI0
JOCTATOYHO BBICOKYIO 3(P(PEKTUBHOCTD ITPU
MPOBEAECHUN PAOOT O OIPAHUYEHHIO BOAOIIPUTOKA
B IOOBIBAIONIUX CKBAXKUHAX HA HE(PTAHBIX
MecTopoxaeHuax I'ocynapcrseHHOro KonnepHa (I'K)
«T'ypkMeHHEPTE>. OTIUYUTETBHOM OCOOEHHOCTBIO
Pa3padOTAHHBIX TEXHOJIOTUI ABJIAETCA HE TOJIBKO
OA0OP PELENTYPBHI, BA3KOCTHBIX M PEOJIOTHYECKUX
CBOMCTB TAMIIOHA>KHBIX MATEPHAJIOB, TO3BOIAIONX
IPOKAYaATh UX Yepe3 r'uOKyIo TPyOy, HO U
PETYINPOBAHNUE UX IIPOYHOCTHBIX (M30JIAITMOHHBIX)
CBOUCTB HENOCPEJCTBEHHO B IIPHU3400MHO 30HE
TUIACTA.

Kommanus «DJIDK» 06j1a1aeT OIIBITOM,
HAKOIIJIEHHBIM HE TOJIBKO B Poccuy, HO U B pAjie
crpas CHI, nposejieHust paboT MO NPEJOTBPAILECHUIO
06PA30BAHUSA COJIEOTIIOKEHNUI HA IOBEPXHOCTH
HeTENPOMBICIIOBOI'O OOOPYAOBAaHMS. B pesynbrare
IPUMEHEHH UHI'HOUTOPOB CONEOTNOXKEHNI «DJIDK
HCO-5» u «PJIDK NCO-4» IpH UCTIOIb30BAHUH
PA3IMYHBIX TEXHOJIOTUH UX 3AKA4YKH, HA BCEX
MOIKOHTPOJIBHBIX HEPTEJOOBIBAIOIINX OOBEKTAX
YBEJIMUUJIACH CPEHAA HAPAOOTKA HA OTKA3
060pYAOBAHHUA, YTO B KOHEYHOM UTOI'E IIPHUBEJIO K
CHMKEHMIO YZEIBHBIX 3aTPAT HA OHY TOHHY JOOBITON
HepTHU.

HOBOE OEOPYAOBAHWE —
HEBbIBAJIbIE BO3MOXHOCTU

C3AO «Dduamal» IpeJCTaBUIO OO0PYJOBAHUE IS
BBITIOJIHEHUSI BBICOKOTEXHOJIOTMYHBIX ONIEPAITHT
MO MOBBIIIEHUIO HEPTErA300TAAYU IUIACTOB U
IIEMEHTUPOBAHM S CKBAKHH.

LIeMEHTHPOBOYHAS YCTAHOBKA, OHA 13 HOBEUIINX
Pa3pabOTOK NPEANIPUATHS, OCHAIIECHA ABYMSI
PAa37€IbHBIMU JIMHUSMH IPUBO/IA TPEXILIYHKEPHBIX
HACcOCOB SPM (B COCTaBE TPAHCMHUCCHUH
Allison u gBuraresns Caterpillar), cucreMmorn
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push the balls onto the surface is their milling with the
help of coiled tubing,

The scientific and education center (SEC) of industrial
chemistry of the Russian State University of Oil and Gas
named after LM. Gubkin familiarized the participants of
the conference with a new range of chemical reagents
meeting all the latest requirements and trends. They
are designed to make water-based fluids for hydraulic
fracturing. Gel manufacturing unit “HIMEKO-W” is
designed to make gel both - in reservoirs and “in-stream”
for use in hydrating units. The recently developed
new delayed crosslinker BS-2 makes it possible to
produce crosslinked polysaccharide gels within 1.5—-4.0
minutes. New reagents of the gel manufacturing unit
“HIMEKO-W” have successfully passed the lab tests at
KogalymNIPIneft. The testing of the reagent complex
included a crosslinked gel stability test in a formation,

a crosslinked gel shear fracture/restoration test and

a test for the ability of the fracturing fluid to contain
the propping agent. Additionally, the gel was tested

for resistance to disintegration by the formation fluid.
The results of the tests suggest the possibility to use the
tested reagents in industry when performing hydraulic
fracturing at the development sites of Lukoil Western
Siberia.

Yug-Neftegaz (Ukraine) presented the technology
of limiting the water influx in oil and gas wells with
the help of polymer systems and magnetic matter
substances. To solve the problems of high resistance
during the pumping of plugging and insulating materials
through a narrow coiled tube, the company’s experts
employed a number of techniques and methods that
proved highly efficient in restricting the water influx in
producing wells at oil deposits of the State concern (SC)
Turkmenneft. The main distinctive feature of the newly-
developed technologies lies not only in the composition,
viscous and rheological properties of plugging materials
that make them easily pumpable through a coiled tube
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4ABTOMATHU3UPOBAHHOI'O CMEIIEHUS U KOHTPOJIA.
CMecHuTeNbHBIE YCTPOHCTBA OCHOBAHBI HA IIPHUHITUATIE
PKEKITNH, KOTZA TIPOHUCXOUT PABHOMEPHOE
JIOGABIEHUE 1IEMEHTA B )KH/IKOCTH C PABHOMEPHBIM
yBIa)KHEHNEM. CMelIeHNE TPOUCXOAUT IIPU
BBICOKOCKOPOCTHOM PEHEPKYIAIINU PACTBOPA,
KOTOPBIH YCIIEBACT IIPOMTH 3—6 KPYT'OB, IEPEZ TEM
KaK IOMACTh B INHHUIO 3aKAaYKHU. DTO MIO3BOJISIET OYECHD
OBICTPO I'OTOBUTD PACTBOP HY>KHOU INIOTHOCTH H,
YTO OYEHB BAJKHO, PABHOMEPHABII 110 KOHCHCTEHIINY,
MTOCKOJIbKY IMPUHITUI CMEIIMBAHMS HE TIO3BOJISIET
LIEMEHTY OCEAaTh. TAKUM 06pa30M, YyCTAHOBKA

HE HYXJJA€TCSI B OCPETHUTE/IBHBIX EMKOCTSIX, U
HEOOXO/IUMOCTb F'OTOBUTB IIEMEHT BIIPOK OTIIA/IACT.

B 1okJ1a/1€ 661U TPE/ICTABICHBI KOMITJICKCHI
OB6OPYIOBAHMS /1151 BEIIIOTHEHUSI COBPEMEHHDBIX
BBICOKOTEXHOJIOTMYHBIX OIEPAIUI IO ITOBBIIICHUIO
Hedrerazooraadu 1aacTos u TKPC, a UMEHHO:
PEMOHTHO-HU30JAIIMOHHBIX PA0OT; 06PA0OTOK
NPU3a60HHBIX 30H; PA0OT [0 YCTPAHEHUIO ABAPHUL;
reo(pU3NYECKUX UCCIIETOBAHNM CKBAXKHH ITPU
IIOMOIIY KOJITIOOUHTA; Oy PEHH S TTPU IOMOIIN
KOJITIOOMHTA, B TOM YHCJIE HA JIEIPECCUY;
TU/IPABJIMYECKOTO PA3PbIBA MIACTA; IEMEHTUPOBAHU A
CKBaXXUH U T.JI. [IpuBeieH 0630P TEXHOIOTUYECKUX
BO3MOKHOCTEN HOBOT'O O60PYAOBAHUS,
pazpaboTaHHOro crienuanucTamu C3A0 «Puman,
4 TAK)KE O3BYYEHBI OCHOBHBIE XaPAKTEPHUCTUKU
CEPHUIHO BBINTYCKAEMOH TEXHUKH, TH(POPMALIHS O
HAJIMYUH CKJIA/IOB 3aIIACHBIX YACTEH U OKA3aHUU
CEPBUCHBIX YCIIYT.

bepuu JIydpT, npeacrasutes Trican Well
Service, BBICTYIIJI C JOKIAAOM «BbapabaHHbIe
COEJTUHUTEIIH JIJ1S1 KOJITIOOMHIA: PA3pab0TKa,
TEXHUYECKUE XAPAKTEPUCTHUKH, IPEUMYINIECTBA U
IPUWIOXKEHUS». ABTOP JAHHOT'O IOKIA]A ObLI IEPBBIM,
KTO Pa3paboTaI MEXaHUYCCKUI 6Apa6AHHBIN
COEAMHUTEID JJI1 KONTIOOMHTA, IONTOBEYHOCTh
KOTOPOT'O IPU MAJIOIIUKJIOBOH YCTAJIOCTH CPABHUMA
WU JJA2K€ IPEBOCXOAUT JOATOBEYHOCTD KAYECTBEHHO
CBaPEHHOTO CTBIKOBOT'O IIBA, CJICJIAHHOTO IIPU
MOMOIIY OJTYaBTOMATHYECKOU I'a30BOIB(MPPAMOBOH
CBapKu. bapabaHHbIe COEJUHUTEIIH JJ151 KOJITIOOMHI'A
06J13/1a10T MHOTUMH KJIIOYEBBIMH IPEUMYIIECTBAMHU
O CPABHEHUIO CO CBAPHBIMU COETMHEHUAMH,
OCOOEHHO PU IKCIIIYATALIUH B OTTAJIEHHBIX MECTAX
HAa CYIIE WJIN HA MOPCKHUX IIAT(POPMAX.

Hoxnag xkomnanuu Weatherford 6611 MOCBSIIIEH
JOCTHKEHUSM ETTAPTAMEHTA IO PEMOHTY CKBAXKUH,
HOBBIM TEXHOJIOTHUAM, HHCTPYMEHTY U CEPBUCY. OH
HOAPOOHO HH(POPMHUPOBAI O BHYTPHUCKBAKUHHBIX
onepanuax yepe3 HKT, NpOBOAUMBIX C HIOMOIIBIO
Pa3paboOTaHHOIO KOMITAHUEN MHCTPYMEHTA. Bbuin
HOAPOOHO PACCMOTPEHBI ABUTATEIH, IPUMEHSAEMBIE
PU PAabOTAX MO OYUCTKE CTBOJIA CKBAXKUHEI,

HUX BO3MOKHOCTHU U IPUHITUTIBI ICHCTBHUS, 4
TAKXKE PACIINUPUTEIND, TUIPABIUYECKUI PE3AK, }

but also the ability to regulate their resisting (insulating)
properties immediately in the bottomhole formation
zone.

FLEK has experience — accumulated not only in
Russia but also in a number of CIS countries — of
preventing scaling on the surfaces of oilfield equipment.
Thanks to the use of scale inhibitors “FLEK ISO-5”" and
“FLEK ISO-5” pumped in accordance with different
technologies the average time between failure increased
considerably at all the controllable oil extraction
facilities, which finally led to the reduction of costs per
one ton of extracted oil.

NEW EQUIPMENT — UNPRECEDENTED
POSSIBILITIES

Fidmash presented the equipment for technology-
intensive operations designed to boost the oil and gas
recovery in formations and well cementing.

The cementing unit, one of the company’s newest
products, has two separate drivelines of SPM triplex
plunger pumps (fitted with Allison transmission and
Caterpillar engin€) and an automated mixing and
control system. The mixing machines are based on the
ejection principle when even portions of cement are
added to the fluid with simultaneous watering. The
mixing takes place as a result of high-velocity recycling
which makes the mixture pass 3—6 mixing cycles
before it gets into the pumping line. This allows quickly
making the mortar of required density and, what is
more important, of homogeneous consistency since
the mixing principle prevents the cement from sagging.
Therefore the unit does not require any cement surge
tanks and it is no longer necessary to prepare the mortar
in advance.

The report also contained information about the
sets of equipment designed to perform modern
technology-intensive operations to increase the oil
and gas recovery in formations as well as routine well
workover operations, and namely: repair and insulation
operations; treatment of bottomhole zones; post-
accident cleanup efforts; geophysical well exploration
with the help of coiled tubing technologies; coiled tubing
drilling, including underbalanced drilling; hydraulic
fracturing; well cementing, etc. Among other things,
the speaker provided an overview of the technological
capabilities of the new equipment developed by Fidmash
experts and voiced the main characteristics of the
manufactured machinery as well as information about
the spares parts depots and the services the company
can offer.

Bernie Luft, representative of Trican Well Service,
delivered a report titled “Barrel joints for coiled tubing;
development, technical characteristics, advantages and
applications”. The author of this report was the first
to develop a mechanical barrel joint for coiled tubing.
Its durability when exposed to low-cycle fatigue is
comparable to or even exceeds that of a high-quality
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TIEPCIICKTUBBI

KONTHOBNHIOBBIE TEXHOTOT VI W BHYTPUCKBAXIMHHbBIE PABEOTDI

UHCTPYMEHT JJI51 IOBUJIBHBIX PA6OT IO BHYTPEHHEMY
OPOMUIIIO U yIAPHBIX OIEPALUI, THAPABINYECKAS
TPYOOJIOBKA U OBEPIIOT, MOJIOTOK, MTHCTPYMEHTEI

JUIS TUIPONECKOCTPYUHOM NEP(POPALIUU U IPYTHE
Pa3paboOTKHU. 3aBEPIIABIIAS JOKJIA] AHUMAIHS
JIEMOHCTPHUPOBAJIA BO3MOXHOCTH I'MJIPOMOHHUTOPHON
06pPaAOOTKHU.

J1J11 O4UCTKU BHYTPEHHEN NOBEPXHOCTH KOJIOHHBI
HKT OT pa3/IM4YHbIX OTIIOKEHU IPETHA3HAYEHA
MHHOBALIMOHHA5I KOMIIOHOBKA KOMITAHUH
OO0 «HIIIT «PoCcTOKTEXHOIOTUU», BKJTIOYATOIAS
B C€651 IEPEBOIHUK BAJIBIIOBOYHBII (KOHHEKTOD),
OOPATHBIN KJIATIAH, ABAPUUHBIN PA3bEIUHUTEND,
I'PY30BYIO LITAHI'Y, ICC TUAPABINYECKUI C IIPOMBIBKOH,
CKPEOOK MEXAHUYECKUN, HACAAKY PA3MBIBOYHYIO.

B 1oKmaie 6bLIN TAKXKE YKA3AHBI IPEUMYIECTBA
JAHHOT'O CMIOCO6a HA/T TPAAULIMOHHBIMU TEXHOJIOTUAMU
OYMCTKU BHYTPEHHEN NOBEPXHOCTHU KOJTIOHHBI HKT.

OAO HIIO «bypenue» IpeacTaBuio
WHHOBALIMOHHBIA MTHCTPYMEHT JIJIS CKBA)KMHHBIX
PaboT C KONTIOOMHIOBBIMU YCTAHOBKAMU,
3HAYUTETBHO MOBBIMIAIOIMNNA 3(OEKTUBHOCTD
onepanui. bbul NpoAeMOHCTPHUPOBAH UHCTPYMEHT
JUIA U3BJIEYEHUS ABAPUITHOM TMOKOM TPYOBI,
WHCTPYMEHT AJIS1 OTPE3AHUA IPUXBAYEHHBIX
Tpy6 HKT, THCTPYMEHT 151 IPOMBIBKM CKBAXKIH,
JUI OYUCTKU U maononuposanusa HKT, mupokuri
CHEKTP JIOBUWIBHOI'O MHCTPYMEHTA U IPYT'HE
Pa3paboTKH (KJIalaHbl OOPATHBIC, I'H/IPABINYECKUH
Pa3bEJUHUTEND, IIEYATh CBUHIIOBYIO, IEP(MOPATOPEL).

Joxnag ITpomeinieHHOM rpynbl «I'ETAC» 6b11
MOCBAIIEH COBPEMEHHBIM BBICOKOTEXHOJIOITYHBIM
pa3paboTkaM B 06JIACTU IPUMEHEHM S 430T4 B
KOJNITIOOMHIOBBIX TEXHOJIOTUAX. PACCMOTpEHBI
onepanuu C UCIOIb30BAHUEM TEXHOJIOI MU
KOJITIOOMHTI'Q, BBITIOJTHAEMBIE IIPU YYACTUH A30THOM
KOMIIPECCOPHO! CTAHIINU, IIPEACTABIECHDI
TEXHUYECKHUE BO3MOKXHOCTH U XaPAKTEPUCTUKH
o6opynoBaHus TN <TETAC» 151 JaAHHOT'O BHU/1A
JesaTenbHOCTU. OCO00€ BHUMAHME OBLIO YIEJICHO
MPAKTUYECKOMY IIPUMEHEHHNIO YCTAHOBOK HA
Tepputropuu Poccun (enrpanibHas Poccus,
3anagHasa Cubups). O60CHOBAHA SKOHOMHYECKAS
LIEJIECOOOPA3HOCTDb UCTIONb30BAHUA TEXHUYECKUX
pemenuii ITI" <TETAC» nipy onepanusx ¢
HUCIIOJIb30BAHHEM KOJITIOOUHIA.

Ha xoH(pepeHIM He 6bUIO HU OJJHOI'O YUCTO
PEKJIAMHOI'O JJOKJI13/1a. Ha 3TO 06paTuii BHUMaHHE
MIpeACceaTeNb IPOrPAMMHOIO KOMUTETA
KOH(pepenuyu JL.M. I'py3anioBuy, KOTOPBIN B
CBOEM 3aKJIIOYUTEILHOM CJIOBE CKA3aJI, YTO KAXKA0€E
BBICTYIIJIEHUE MOIJIO Obl HAYMHATHCA C (PPA3BL:

«MBbI HAIIJIX HOBOE pCH_ICHI/IC 1 XOTHUM UM C BAMU
IOJE/IUTHCS>. B 3TON (ppase — caM 1yX KOH(PEPEHIIUY,
€€ MUCCHUS — IIEPEABATh 3HAHUS, IC/TUThCS UCAMHU,
JPYXUTD.
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butt weld made with the help of a semiautomatic
gas-tungsten welding unit. Barrel joints for coiled

tubing possess quite a number of key advantages over
conventional welded joints, particularly when used at
remote locations on the surface or on offshore platforms.

Weatherford’s report focused on the achievements
of the well workover department, new technologies,
tools and services. It provided detailed information
about well intervention through coiled tubes performed
with the help of the tools developed by the company.
The report gives a detailed description of engines used
during borehole cleanout operations, their capabilities
and operating principles, as well as the hole opener,
the hydraulic coulter cutter, internal fishing and impact
tools, the hydraulic spear and the overshot, the hammer,
abrasive perforation tools and other equipment. The
animation shown at the end of the report demonstrated
the capabilities of water jet treatment.

The innovative setup developed by NPP
RosT'EKtekhnologii is designed to clear the internal
surface of the coiled tubing string from scaling. It
includes a milling adapter (connector), a reflux valve, an
emergency breaker, a rod, hydraulic jars with flushing,

a mechanical sweeper and a washout jet. The report
also indicated the advantages of this method over
conventional technologies of cleaning the internal
surface of the coiled tubing string.

OAO NPO Burenie presented an innovative tool
for well intervention with coiled tubing units which
increases dramatically the efficiency of operations. The
representatives of the company demonstrated the tool
for cutting stuck coiled tubes, a well flushing tool, pipe
cleaning and gaging tools, a wide range of fishing tools
and other equipment (reflux valves, a hydraulic breaker, a
lead impression block and perforators).

The report delivered by TEGAS Group was devoted
to modern high-tech solutions involving the use of
nitrogen in coiled tubing technologies. It described
the coiled tubing operations that involve a nitrogen
compressor plant, presented technical capabilities and
characteristics of TEGAS Group equipment developed
for this type of activity. Special attention was paid to
practical application of such units in Russia (Central
Russia, Western Siberia). And last but not least, the
speaker proved the financial viability of using TEGAS
Group technical solutions when carrying out operations
that involve coiled tubing technologies.

There wasn’t a single purely advertising report at the
conference. This point was highlighted by
L.M. Gruzdilovich, chairman of the conference’s
programme committee, who said in his closing speech
that each report could have started with the following
phrase: “We have found a new solution and would like
to share it with you”. This phrase coveys the very spirit of
the conference and its primary mission — communicate
knowledge, share ideas and make friends.
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TEXHOJIOT'NH

SALLUNTA KOJITIOBUHTA
OT BPEOHOI'O BJINAHNA CUJIbHbIX

KUCNOT Y KOMNO3NLUWIA

HARMFUL IMPACT OF STRONG
ACIDS AND COMPOSITIONS

10.A. BAJIAKAPOB, ®.C. MAMEJIOB, B.H. BPOBYYK, .M. BOMIKO, I.C. JAIITEBA, 00O JOr-Hedreras»
Yu.A. BALAKIROV, F.S. MAMEDOY, V.N. BROVCHUK, Ya.M. BOYKO, L.S. LAPTEVA, Yug-Neftegaz

YIIECTBYET MHOT'O PA3JIMYHBIX CIIOCOOOB

U CPENCTB AJ15 3aIUTHI THOKOI TPyObl

(T'T) oT BpeAHOTO BIUSAHUSA (BILJIOTH JIO €€
[IOPYH) CUJIBHBIX KUCIOT U KOMIO3ULIUI. CBOEH
OPHUTMHAJIBHOCTBIO U IPOCTOTOM OTIIMYAETCS CLIOCOO
MIACCUBALINH, IIPEJIATrAEMBIH I'PYIIIION aBTOPOB U3
POCCUICKOro roCcyAapCTBEHHOI'O YHUBEPCUTETA
HedTHU 1 raza um. .M. I'ybkuna [1].

Hu B KOEH Mepe HE yMaJIAA [T0JIE3HOCTb U
JIOCTOMHCTBA U3BECTHBIX U HOBBIX CIIOCOOOB U
CPEACTB, Mbl PEIINJIN O3HAKOMUTD CIIELIUAIUCTOB —
MI0JIb30BATENIEN KONTIOOWMHI'A U YATATENIEH Ky PHAIA
€IIlE€ C OJHUM CIOCO60M 3amuTH I'T OT BpegHOTO
BJIMSIHUS CUJIBHBIX KUCJIOT U KOMITO3UILINH,
3AMTUINCHHBIX TATEHTOM YKpauHbI Ne 61355
ot 11.07.2011 [2].

Huke paccmMaTpuBaroTCa BO3MOXHDBIE
TEXHOJIOT'MYECKHUE BEPCUU 3AIMUTEI ['T B
IIPOMBICJIOBBIX YCJIOBUAX HEIIOCPEACTBEHHO IIEpes
KHUCJIOTHOM O6PA0OTKON CKBAKUHBL.

JJ1 1ydmero NIOHUMAaHUA CYTU NPEAIOXKEHHOI'O
CIIOCO6A 3AMUTBI PACCMOTPHUM TEXHOJIOTUYIECKUT
MPOLECC U3TOTOBJIEHUA TUOKON TPYOBL. [IpOKATHBII
JIMCT Pa3pe3a1oT Ha IIOJIOCKU HY>KHOU N PHUHBI
U CBAPUBAIOT I10 TOPLAM B JIVIMHHYIO JICHTY.
3aTeM JIEHTY IIPOIIYCKAIOT Ye€PE3 PsAfl BAJIKOB HA
MPOKATHOM CTAHE, KOTOPBIE (POPMUPYIOT TPYOY.
[ coeuHEHN KDOMOK IPUMEHSIOT KY3HEYHYIO
CBApKY B aTMOcdepe nHepTHOro rasza. I'T rmo
BCEW IJIMHE UMEET TEXHOJIOTIMUYECKU CBAPHOM
NPOKATHBIN MOB. C BHEIIHEN CTOPOHBI OH UMEET
BH/I 3ACTHIBILIETO METAJIJIA, KOTOPbIN yAAIAETCH
MEXAHUYECKUM CIIOCOO0M. [TpH 3TOM IIOB OCTAETCA
Ha BHYTPEHHE!N ITOBEPXHOCTU TPYOBI B BUJE
HEOOJIBIION HEPOBHOCTH (KPOMKH). HEpOBHOCTH
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here are many different methods and means

of coiled tube (CT) protection from harmful

impact (up to CT damage) of strong acids and
their compositions. Passivation method, proposed by a
group of authors from Gubkin Russian State University
of Oil and Gas [1] is well known for its simplicity and
originality.

Without prejudice to the value and advantages of
well-known and brand new methods and means of
CT protection we would like to familiarize specialists
(CT users) and journal readers with one more method
of CT protection from harmful impact of strong acids
and compositions protected by Ukrainian patent
No. 61355 of July 11, 2011 [2].

Below we are considering possible technological
options of CT protection in the field conditions right
before acid treatment of a well.

For better understanding of the essence of the
proposed CT protection method let us consider the
technological process of CT production. Rolled metal
sheet is cut into strips of required width, which are
welded end to end into a long ribbon. After that the
ribbon passes a rolling mill where a number of rolls
form a tube. Inert gas forge welding is used to join
the ribbon edges together. CT has a rolled weld seam
longwise. On the tube’s outer surface the weld has
the form of hardened metal, which is mechanically
removed. At the same time the weld remains on the
inner surface of a tube in the form of a small edge. All
the surface imperfections and roughness allowed by a
standard play a positive role when making a protective
coating as they increase mechanical adhesion between
organic material and metal.

CT uncoiling and further coiling leads to alternating
stress of tube metal. Acid solutions (electrolytes), that



U MIEPOXOBATOCTH, JOIIYCTUMBIE CTAHJAPTOM,
UT'PAIOT IIOJIOKUTEJIBHYIO POJIb IIPU OPraHU3AL U
3aIUTHOI'O IIOKPBITHA, YBEJIMYNBAS MEXAHUYECKOE
CLEIVIEHHE OPIAaHUYECKOI'O MATEPUAIA C METAJIJIOM.

PaszmateiBanue I'T ¢ 6apabdaHa KOITIOOMHTOBOM
YCTAHOBKH U IIOCJIEAYIOIAS HAMOTKA IIPUBOJUT
TPYOHBIN METAJI K 3HAKOIIEPEMEHHOMY
HAIIPSKEHHOMY COCTOSHUIO. PACTBOPBI KMCJIOT
(3IIEKTPOINTEL), YCKOPSIOIHUE KOPPOZUOHHBIE
IIPOLIECCHI, JEPKAT METAJUINYECKOE U3/IC/INE B
«HAMPSKEHHOM» COCTOHHH, CHHKA5 PECYPC THOKONU
TpyOBblL. CyCIIEH3UH, OOPA3YIONIUECS OT PA3PYIICHHOM
IOPOABI B BUZIE MEJIKOAUCIIEPCHBIX TEJI, JCUCTBYIOT
KAaK a0pa3HUBHBIN MATEPHAJI B BIXKYIIEMCS IIOTOKE,
CIIOCOOCTBYS JONOTHUTETBHOMY MEXAHUYECKOMY
n3HOCy I'T ¢ BHENTHEN CTOPOHBL.

Jlaxxe HeGOIBIIOE YBETUYEHUE SKCIITyaTAIITMOHHOTO
CpOKa TPyObI IPU IPUMEHEHNH AT PECCUBHBIX
KUCJIOT SABJIAETCA MOJOXKUTEIbHBIM MEPOIIPUATHUEM C
3KOHOMMYECKOU TOYKU 3peHU. PacyeT 1IoKa3bIBaeT,
4TO YBEJIMYEHHE KOJIUYECTBA TEXHOJIOI'MYECKUX
MPOLECCOB XOTS ObI HA OAHY CKBAXXHUHO-OMEPALIHIO
P UCIIOJIb30BAHUY KHUCJIOT, UX CMECEN U
KOMIIO3ULIMH OKYIIA€T BCE 3aTPATHI 1O BHEAPEHUIO
OJJHOI'O TEXHOJIOTUUYECKOT'O CITIOCOOA 3AIIUTEHI
MeTauta I'T (COryIacHO MaTeHTy YKPAUHBI
Ne 61355 ot 11.07.2011).

Cnoco06 3amuTel BHyTPEHHEH NOBEPXHOCTU ['T
JIETKO ¥ C MUHUMAJIBHBIMHU 3aTPATAMU OCYIIECTBUM
B IIPOMBICJIOBBIX YCJIOBUAX MEPE]] IPOBEAEHHUEM
3aIUIAHUPOBAHHOM TEXHOJIOI'MYECKOM CKBAKNHO-
onepauunu. bonee 1es1ecoobpasHo JOCTABUTD
KOJTIOOMHTOBYIO YCTAHOBKY C 3aIUIIEHHON
BHYTPEHHEN TOBEPXHOCTBIO U YKE FTOTOBOM K
CITyCKO-IIOJYbEMHBIM OIlepanuam. [IpegnaraeMmori
crtoco6 3amuThl I'T BO3MOXHO IIPOBOAUTD
HEIMOCPEACTBEHHO HA Y3/1€ HAMOTKH, HA
OTBEJEHHOU TEPPUTOPUU ITAPKOBKU IIPOMBICIIOBBIX
nepPeIBUKHBIX MOOMJIBHBIX CPEJICTB UJIN HA
OTKPBITOM IVIOMIA/IKE, [TIO3BOJIAIONIEN PA3MEIEHUE
KOJITIOOMHT'OBOM YCTAHOBKH, IIPOMBICJIOBOI'O
HACOCHOT'O arperara, KOMIpPeCcopa, EMKOCTH C
PacTBOPUTEJIEM U CBOOOHOM, IIPEAIIOYTUTEILHO,
aBTOOEH30BO34.

IIpOCTOTA M3rOTOBJIEHUA AIEMEHTOB, U3 KOTOPBIX
COOUPAIOT CUCTEMY JJIs1 IPOBEACHUS TEXHOIOI U
I10 IIPEAJIArAEMOMY CIIOCOOY, HAIVISTHO BUJIHA 13
PHCYHKOB 1-5.

HamopHBIH pyKaB (PUCYHOK 1) cocTOUT
13 6bICTPOCHEMHOTO coeguHeHuda K I'T (1),
IIOJIOBUHA KOTOPOI'0 HAXOAUTCS HAa OJJHOM KOHILIE
I'T, Ha IpYTrOM KOHILIE — BTOPAs IIOJIOBUHA (2),
COEIMHEHHAS C GOKOBBIM MTATPYOKOM (PHUCYHOK 5),
HAKUAHOM rafiku (3), Kperexa 6bICTPOChEMHOIO
COEIUHEHUS C IOBOPOTHBIM BLICTYIIOM (4), THOKOT'O }

technologies

accelerate corrosion processes, keep metal under

stress reducing lifetime of a coiled tube. Suspended
matter containing fine rock particles acts as an abrasive
material in the fluid stream leading to additional
mechanical wear of the CT’s outer surface.

Even slight increase of CT lifetime when using
aggressive acids proves to be economically feasible.
Computations show that the increase of the number
of technological operations performed by the CT
at least by one job when using acids, their mixtures
and compositions will repay all the expenditures on
introduction of one technological method of CT metal
protection (according to Ukrainian patent No. 61355
of July 11, 2011).

The method of CT inner surface protection can be
easily and with minimum costs applied in the field
right before a scheduled job performance. But it is
more reasonable to deliver to a site a coiled tubing
unit with already protected inner surface, prepared
for tripping. The proposed CT protection method can
be applied at the CT reel on the territory of the mobile
units’ parking lot or on any other open site that is able
to house CT unit, field pumping unit, compressor, a
tank with solvent and an empty tank, preferably fuel
tank truck.

Figures 1 to 5 show you the simplicity of the
components of the system used for CT protection.

Pressure hose (Figure 1) consists of a quick CT
coupler (1), half of which is put on one end of CT and
the other half on the other CT end (2), connected
to the side nipple (Figure 5), coupling nut (3), quick
coupling fastener with rotating ledge (4), high-
pressure flexible gasoline-resistant hose (5) (armored)
hermetically connected to the coupling pipes by
a clamp (6) or lashing,

Drainage hose (Figure 2) consists of the reciprocal
quick coupler of the other CT end (1), conventional
gasoline-resistant rubberized fabric hose (5) and end
coupling clamp (6) with the fastening ring,

Displacing ball (Figure 3) made of vulcanized
rubber with the diameter 4 mm less than the CT’s
inside diameter.

Displacing “mouse” (Figure 4) made of the same
rubber as the ball with the dimensions specified in
the figure.

T-connector (Figure 5) is assembled of the T-pipe
of the Christmas tree and valves (of oilfield standard)
with corresponding sealing elements.

Basic configuration (Figure 6) does not require
a big site for deployment of a coiled tubing unit (1)
with the reeled tube (2), pressure (3) and discharge
@) hoses, pumping unit (5), compressor (6) and
fuel tank truck (7). At the same time pumping unit
and compressor can be connected to a pipe via a
T-connector (8) with valves. Discharge hose with the }

Ne 6 (038) Hosi6ps / November 2011 23



TEXHOJIOT'NH

OEH30CTOUKOTI'O PYKaBa (5) BBICOKOT'O JJaBIECHHU S .

(AQpMHPOBAHHOI'O), FEPMETHYECKHU 3AKPEIJIEHHOI'O Pucynox 1 - Hanopnwiii pyxae
C MATPYOKAMU COCUHCHUS — XOMYTOM (6) uinu Figure 1 - Pressure bose
IIPOBOJIOYHOU CKPYTKOH.

CIHBHOM pyKaB (PUCYHOK 2) COCTOUT U3
OTBETHOI'O OBICTPOCBHEMHOI'O COEJUHEHU S IPYTOTO
koH1A I'T (1), 6EH30CTOMKOrO PE3UHOTKAHEBOI'O
pyKaBa OO6BIYHOT'O THUIA (5) U KOHILIEBOT'O
KPEHEIKHOTO XOMYT2 (6) C KOTBIIOM /ISl KPCILICHUSL. /

BBITAJIKHUBAIONIHH IIAp (PUCYHOK 3)

U3IOTOBJIEH U3 BYJIKAHU3UPOBAHHOI PE3NHBI

JUAMETPOM Ha 4 MM MEHBIIE BHYTPEHHETO IMAMETPA Pucynox 2 — Cauenoii pyxae
I'UOKOH TPYOBHL Figure 2 — Discharge bose

BeITECHAIOIIAA «<MBIINIKA» (PUCYHOK 4)
M3TOTOBJIEHA U3 TAKOM JK€ PE3UHBI, KAK U IIAP C |
pa3MepaMu, TOKA3aHHBIMU HA PUCYHKE.

TPOMHHK (PHUCYHOK 5) COOMPAETCA U3 TPDOHHUKA
(POHTAHHOM EJIKU U 3ATIOPHOI APMATyPhI
HEPTAHOTO COPTAMEHTA C COOTBETCTBYIONUMHU
T€PMETU3UPYIOIUMHU SJIEMEHTAMU.

IpUHIHITHATIBHAA CXeMa (PUCYHOK 6) He
TpeOyeT 6ONBIION TUIOMAAKH JIUIS PA3MEIIECHUSA
KONTIOOWMHTOBO! YCTAaHOBKH (1) cI'T (2),
HaMOTAaHHOM Ha 6apabaH, HATOPHOTO (3) U CJIMBHOI'O
(4) pyKaBOB, HACOCHOTO arperara (5), KOMIIpeccopa
(6), aBTO6eH303anpasuKa (7). [Ipu 5TOM HACOCHBIH
arperaTt 1 KOMIIPECCOP MOT'YT UMETb COOOIIEHHE C
Tpy6OI1 Yepe3 TPOMHHUK (8) C 3AIIOPHOM APMATYPOU.
CIMBHOI PYKA4B C KPENEKHBIM KOJBIIOM HA KOHIIE
HMMEET BO3MOKHOCTD HAIIPABJIEHHUA JIATEKCA B RIKOAT. - 2 MM
6YHKeP HACOCA WJTH B JIOTIOTHUTEBHYIO EMKOCTh Reolt -0.0787 inch
(9), ABAAIOMYIOCS COOPHOM 15 JIATEKCA, TAK KAK €TO
MOKHO MCIIOJIb30BATb AJ1s IIPOBEICHUSA 3a1UTHI I'T Pucynox4 — Mouuuxa
HA IPYTUX YCTAHOBKAX, 4 TAKXKE TIOBTOPHO, ITOC/IE Figure 4 — Mouse
UCIIOJNIb30BAHMUA B 3—4 KUCIOTHBIX OOPa60TKAX.

3aMephl BA3KOCTH JAI0T BO3MOXKHOCTD
rpadrUYeCKOro N300PAKEHUS B BU/IC KPUBOU
U CJIYKAT MTHCTPYMEHTOM HAIJIAHOI'O THIIA.
HaneceHnune KpUBBIX HA OJHY IMArPAMMY TPYO C
PA3JIMYHBIMU JUAMETPAMH ITIO3BOJIUT COKPATUTD A — I @ i—
BPEMS IOJIYyYEHU S 3A1UTHOM I1JIEHKU I'T.

AJZIre3us JIATEKCA, EI'0 B3AUMOJICHCTBUE C
METAJIJIOM UMEET MEXAHUYECKUN XaPAKTED Pucynok 5 - Tpoiinux
CLENJIEHNA, 3ABUCAIIIAN OT MIEPOXOBATOCTH Figure5 - T-connecior
BHyTpeHHe noBepxHOCTH I'T. I[IpOHUKHOBEHUE
PacTBOPHUTENA B MUKPOCKOIIMYECKHE YITIYOIEHUA U
UX PA3BETBJIEHUA C IIOCIEAYIONUM «BTATUBAHUEM>
JIATEKCA C UBMEHAIOIUMUCS ITAPAMETPAMHA
BA3KOCTH, B CTOPOHY ITOBBIIIEHU 34 CYET
HCIIAPEHUS PACTBOPUTEI A, 0OPA3yeT HA BHYTPEHHEN
noBEPXHOCTHU I'T JOCTATOYHO NPOYHYIO OCHOBY
BCET0 3AINUTHOI'O ITIOKPLITHA.

PacTBOopuTENb, 6¢H3UH «Kaoma», uMmeeT :

JIOCTATOYHO BBICOKUE KO MUITHEHT gz%’jg:zg,; ﬂcg’%’z’)gzsﬂsnu ona
IIPOHUKHOBEHUS B I[TTyOHMHBI HIEPOXOBATOMN Figure 6 — Piping configuration

DronT. - 4mm
Dcolt - 0.1575 inch

Pucynox 3 — llap
Figz%'e 3 - Ball

2D Dront. = 4 MM

Dcolt -
4‘0.1575 inch

0m HACOCHO20 azpezama / from pumping unit

Ha 2u6KY0 mpyoéy
to the coiled tube

om Komnpeccopa

Jrom compressor
unit

TRl -

'5’ [_Q;:_—_—E{‘_'
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METALINYECKON MOBEPXHOCTH C BO3MOXKHOCTBIO
OJJHOBPEMEHHOTI'O BBITECHEHUS 4JJCOPOUPOBAHHOTO
BO3/1yXa. UMEHHO 3TOT PACTBOPUTEb HATYPAJIbHOTO
Kay4yKa SIBJISETCA OJHUM U3 NPEJIOYTUTENBHBIX
KOMIIOHEHTOB B ITOJIYYEHUU JIATEKCA HEOOXOIUMOI
KOHIIEHTPAIIMU C €TO UHTEHCUBHBIM UCITAPEHUEM U3
CHCTEMBI «OEH3UH — KAY4YK> (JIATEKC).

OJHOBPEMEHHOE HUCIIOIb30BAHUE OEH3UHA
«Kaonra» 1 HaTyPaabHOIO KAay4yKa IPEJOTBPAIIAET
KOHTAKT METAJLJIA C ATPECCUBHBIMU KUCIOTAMH U,
K4aK CJIEICTBUE, HCKJIIOYAET IPO3UOHHBIN U3HOC.

HesHauuTenbHbIE KOJIEOAHUS TONIUHEI
MHOKPBITHUSA ITO BCeH AnnHe I'T He OKaXXyT BIUSAHUSA HA
TEXHOJIOTUYECKUH MPOLECC TPU IPOBEJEHUN PAOOT
B CKBAJKHUHE IO 3dKA4YKE KUCIOT WU UX KOMIIO3UIU.

DTaIbl TEXHOJOTUHU 3AIUTHI BHYTPEHHEN
NOBEPXHOCTHU I'T BKIIIOYWAIOT PSJT HOCJIETOBATEIBHBIX
ONEPALUI C JIEMEHTAMU, IIPEJICTABIEHHBIMU HA
obiert cxeme (PUCYHOK O).

IIpu c6OpKe TPOUHUKA, IEPE] COEIUHEHHUEM
TPYOBI /I MOJA4YH CKATOT'O BO3/1yXd OT
KOMIIPECCOPA YCTAHABIUBAIOT BBITAJIKHUBAIOIIUII IIIAp
WJIA «<MBIIIKY> U3 BCIIEHEHHOTI'O TBEPAOTO IIEHOIIACTA
U F€EPMETHUBUPYIOT OBICTPOCHEMHOE COEJUHEHHE.

PacueTHOE KONMMYECTBO 6eH3MHA «Kajoma»
onpenensoT 1o oobeMmy I'T B 3aBUCUMOCTH
OT €0 AUAMETPA U JJIUHBI C J0OaBIeHuEM 0,1 m?

K [IOJIYYEHHOMY OO'beMY. FI3MENTbUYECHHBIN

HATYPaJIbHBIN KAY4YyK (MJIN I'PAHYIUPOBAHHBIN)

PACCYUTHIBAIOT O 5 Kr HA 100 71 6eH3MUHA.

BBINOJIHAIOT CJIEAYIOMIUE MOCIEJOBATEIbHbBIE
JEVCTBUS:

1. 3anomHAI0T OYHKEP HACOCHOT'O ArPEraTa
PacTBOPHUTENIEM C OJHOBPEMEHHOIM nofiaueit ero B I'T.

2. IIpOBOAAT HUPKYJIALIHIO IO CXEME: «OYHKED —

I'T — 6yHKkep» B TedeHue 10 MUHYT HA CPETHEN
CKOPOCTH arperara.

3. IleprogUYeCKH, YEPES3 KAXKIBIE 5 MUHYT
MO/JCBINAIOT B OYHKEP U3MEIBYEHHDBIN KAyUyK
rmoprusiMu 1o 0,5 KT,

4. KOHTPONUPYIOT BA3KOCTD MOJIYIAEMOTO JIATEKCA
C VAAJIEHUEM OCTATKOB U3 BODOHKHU
BHUCKO3uUMeETpPA B3.

5. I1o Mepe MOACHITAHUSA Kay4uyKa B OyHKED U3
BBITEKAIOIIETO JIATEKCA BO3MOXKHO YBEJIMYEHHUE
BA3KOCTH BBIIIIE JJOITYCTUMOU — IIPH 3TOM
IIPOU3BOJAT €TI0 pa36aBICHHUE JO HEOOXOJUMON
BA3KOCTH.

6. T1pu JOCTHIKCHUH TPEOYEMOI BI3KOCTH
MIPEKPANAIOT NOAAYY Kay4dyKa B OyHKeDP. CIMBHOMN
PYKaB 3aKPETIAIOT K CBOOOAHOIM EMKOCTH JIJIA
c60opa J1aTeKca.

7. OTKPBIBAIOT 3aIBUXKKY I1OJA4YU CKATOI'O BO3AyXa B
TPOWHUK U NIPOTAJIKUBAIOT JIaTeKC B I'T maBieHnem
BO3/yX4a.

technologies

fastening ring on its end allows putting latex either to
the pump tank or to the additional tank (9), which

is meant for latex collection as it can be used for CT
protection in other units or can be reused after its usage
in 3-4 acid treatments.

Viscosity measurements allow for data graphic
presentation in the form of a curve and are a vivid
instrument. Putting curves on one diagram of tubes
with different diameters will allow reducing the time
spent for formation of a protective film on a CT.

Latex adhesion and its interaction with metal are of
mechanical character and depend on the roughness
of the CT inner surface. Solvent penetrates into
microscopic cavities and subsequently “draws” the latex
in with latex viscosity changing to higher values due
to solvent evaporation. As a result, on the CT’s inner
surface a rather firm basis for the whole protective
coating is formed.

Rubber solvent (Kalosha type gasoline) easily and
deeply penetrates into metal’s rough surface with
the possibility of simultaneous displacement of the
adsorbed air. This particular natural rubber solvent is
one of the preferable components to be used to produce
required concentrations of latex due to its intense
evaporation out of “gasoline-rubber” (latex) system.

Simultaneous use of rubber solvent (Kalosha type
gasoline) and natural rubber prevents metal-acid
contact and, as a consequence, excludes erosion wear of
atube.

Small variations in coating thickness longwise the
coiled tube will not influence the technological process
of acid or acid compositions injection into a well.

The CT inner surface protection technology includes
a number of consecutive operations containing
elements specified in the basic configuration
(Figure 6).

When assembling a T-connector before its
connection to the pressure hose, it is necessary to install
a displacement ball or “mouse” made of solid plastic
foam and to seal the quick coupler.

The amount of rubber solvent to be defined based
on CT volume depending on its diameter and length.
Additional 0.1 m? of rubber solvent to be added to the
defined solvent volume. The consumption of the fine-
cut (or granulated) natural rubber shall be 5 kg
of rubber per 100 liters of solvent.

The following consecutive operations to be done:

1. Pumping unit tank to be filled in with the solvent
with simultaneous solvent supply to the CT.

2. Tank-CT-tank circulation to be done for 10 minutes
at the mean speed of the pumping unit.

3. 0.5 kg of fine-cut rubber to be added to the tank
every five minutes.

4. It is necessary to monitor the viscosity of latex and
remove latex remains from viscometer filler. }
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8. TIocye BBIXO/A «<MBIIIKW» B CETYATYIO JIOBYIIKY
HAa/J] TOPJIOBUHOHN EMKOCTH YBEJTUYUBAIOT
UHTEHCUBHOCTD ITOAA4YX BO3/AyX4.

9. IlpopysatoT I'T ¢ OIHOBPEMEHHBIM UCITAPEHUEM
PACTBOPUTEIISA C HOKPBITUS HA BHYTPEHHEN
MOBEPXHOCTH, YTO IIPUBOJUT K IPEJETLHOMY
YBEJIMYEHUIO BA3KOCTU U IOTEPE TEKYUECTU.

OCTAaTKAMHU JIATEKCA MOKHO IPOBOAUTD
OPOPUNAKTUKY 3AIHUTHOI'O TIOKPBITUA YEPES
2—3 TEXHOJIOI'MYECKUE CKBA’KUHO-OIEPALUU C
NPUMEHEHUEM KUCJIOT, UX CMECEN U KOMITO3UIUH.
[ TPpOUIAKTUKY U NOAJEPKAHUA PA6OUEro
COCTOSIHMA 3AIIUTHOTO NOKpeITUA I'T cnegyer
OOMJIBHO MPOMBITh NIPECHOI BOJOM, 4 3aTEM IPOJAYTh
C2KATBIM BO3/IYXOM «HACYXO» (JIO BHIDABHUBAHU S
BJIA’KHOCTH BXO/SIIIETO U BBIXOJAIIETO BO3AYXA).
TOJNBKO MOCIE YAAIEHUSA CJIEJIOB BJIATH YCIIEITHOCTD
onepanyy rapaHTUPYETCH.

B aTOM Ccityvyae n3 HaKONUTENBbHOM EMKOCTH
OCTABIIHUNCA JTATEKC NIEPEKAYUBAIOT B TPYOY,
IPOBOIAT LMPKY/IALNIO B TedeHue 10 MUHYT,
BBIJIABIMBAIOT JIATEKC U3 TPYOBI IPOYBKOI
C2KATBIM BO3/1yXOM JIO BOCCTAHOBJIEHUS IOKPBITUS
(mocTaTroYHOE BpeMA IIPOAYBKU 30 MUHYT).

TexHosorus 3amuThl I'T IO 3a11aTEHTOBAHHOMY
CrIocoby 6€30TXOIHAST, MHOTOKPATHOE
HCIIOJIb30BAHUE OEH3MHA M KAY9YKa CITOCOOCTBYIOT
3KOHOMMHU PEATEHTOB.

I1py1 UCTIONIB30BAHUM TEXHOJIOTUH CIEAYET CTPOTO
COOIIONATHh TEXHUKY OE€30IIACHOCTU U OCOOEHHO
NPOTUBOIIOXKAPHBIE MEPOIIPHUATHS.

I1py UCTIOJIb30BAHUH JIATEKCA B KAYECTBE
3AIMUTHOU IUIEHKU OT BPEJIHOI'O BIMAHUA KUCJIOT
Y KOMITO3ULIMH CJIEAYET COOIIOAATh CAHUTAPHYIO
HOPMY U IIPABUJIA UCKJIIOUYEHUS BPEJTHOI'O
BO3/JIEUCTBUA JIATEKCA HA OPI'AHHU3M YEJIOBEKA.

Croco06 321U Thl BHYTPEHHEN TIOBEPXHOCTHU
KOJITIOOMHTI A 10 CBOEN CYyTU OPUT'MHAJIEH U JIETKO
BBITIOJTHUM B JTIOOBIX IIPAKTUYECKUX YCJIOBUAX HA
HE(MTAHBIX U I'A30BbIX CKBAKMHAX. OPUTMHAJIBHOCTD
CII0CcO62a 3aKII0YEHA B BO3MOKHOCTU PETYIMPOBAHUSA
BA3KOCTHU JIATEKCA JIO EI'O HEOOXOAMMOI'O COCTOSHUS,
HAIIPABJIEHHOI'O HA INTyOOKOE NMPOHUKHOBEHME B
HIEPOXOBATOCTU ¥ HEPOBHOCTH CBAPHOI'O B4 110
BCEU IJINHE TPYOBL

JINTEPATYPA /REFERENCES

5. As far as rubber is being added to the tank latex
viscosity may increase the maximum allowable
level — if it is the case, it is necessary to dilute latex
to achieve the necessary viscosity.

6. When the required viscosity is achieved rubber
feeding into the tank to be stopped. Discharge hose
to be put into the empty tank to collect the latex.

7. Gate valve to be opened to feed the compressed air
into the T-connector to squeeze latex into the CT.

8. After the mouse exits the tube and falls into the
mesh trap installed above the tank it is necessary to
increase the air feed ratio.

9. To blow a CT; solvent will evaporate from the tube’s
inner surface’s coating leading to critical increase
of latex viscosity and loss of ability to flow.

Latex remains can be used for preventive treatment
of the protective coating after 2—3 jobs when acids
or acid compositions were used. In order to prevent
damage of CT coating and to keep the coating in
good condition it is necessary to wash the CT with
large volume of fresh water and subsequently dry it
by blowing compressed air (until the humidity of the
incoming and outcoming air becomes equal). The
success of the operation can be guaranteed only after
removal of moisture.

To restore the coating the remaining latex is to be
pumped into the tube, circulated for 10 minutes and
squeezed out of the CT by compressed air (sufficient
blow time is 30 minutes).

The patented technology of CT protection is a
waste-free one; multiple use of rubber solvent and
rubber promotes chemical agents saving.

Fire safety and accident prevention measures to be
strictly observed during technology application.

When using latex as a CT protective coating from
harmful impact of acids and acid compositions it
is necessary to observe sanitary norms and rules to
prevent latex’s harmful effect on human health.

The abovementioned method of CT’s inner surface
protection is an original one and is easily performable
under almost all conditions on oil and gas wells.
Method’s originality lies in the possibility to regulate
latex viscosity to achieve the necessary latex state,
aimed at deep penetration into the roughness of the
weld seam longwise the CT.

1. CunuH, M. A. PazpaboTka MeTofa naccvBaLum NOBEPXHOCTU TMOKNX TPYO ¢ Lenbto

CHUXEHUS UX KOPPO3UK NPU KNCIOTHBIX 0b6paboTkax/ M. A. CunuH [ ap.]. // Bpems

konTiobuHra. —2010. N2 6 (034). - 52 c.
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TEXHOJIOT'NH

ITPUHIINIIbI KOHTPOJIA

DKCILIYATAITHH

N ObCIYKUBAHUA
IIOIBECOK KOJITIOBNHTIA

(Ha IpuMepe KOMIIAHHUH

00O <IpavikaH Besn CepBHC»)

SUPERVISION OF COILED
TUBING OPERATION AND

MAINTENANCE

(based on the example of Trican Well Service)

X.B. (bepHn) JIYDT, npodeccop, CTApUIHA TEXHUIECKHUI COBETHUK
C.A.3ATPAHUYHBIN, TexHuuecKHit HHkeHep, Tpaiikan Best CepBuc

€06XOJUMOCTb KOHTPOJIA IKCILTyaTA N
HOJIBECKU KOJITIOOMHI'Aa OOOCHOBAHA TEM, YTO

rubKas Tpyoa ABIAETCSI HAUO0IEE KPUTUYHBIM

3JIEMEHTOM KOMIIJIEKCA KOJITIOOMHTA, HOIBEPKEHHBIM
PA3/IMYHBIM HATPY3KaM (MEXAHUYECKUH U3HOC,
YCTAJIOCTb MATEPUATIA, HATIPSKEHHNE, TABJICHUE), U,
COOTBETCTBEHHO, TPEOYET MOBBIINIEHHOIO BHUMAHUSA K
OOCIYKUBAHUIO. PErTaMeHT KOHTPOJIA SKCILIYATAllUU
JIOJIZKEH OBITh PA3Pa60TaH A1 OOCCIIEUCHU S
6€30ITACHON U HAJIC3KHOM IKCIUTYATAIIUU KAXKI0HU
MNOJIBECKU KOJITIOOMHI'A U MUHHMMHU3A1IUU BCEX BUJIOB
PHCKA, CBA3AHHOT'O C ©3HOCOM TPYObI, BEI3BAHHBIM
KaK MEXAaHUYECKUMU U TPOU3BOACTBEHHBIMHU
pakTOpamu, TaK U (PaKTOPAMHU BHYTPUCKBAKMHHOM
cpenbl. Takum 06pa3oM, KOHTPOIb 34 SKCILTYATAlTUEN
TUOKOU TPYOBI NOIPA3YMEBAET KOHTPOJIb KAYECTBA
BHOBb M3IOTOBJIEHHBIX IOIBECOK, MOHUTOPUHT
OOIIETO UKINYECKOTO U3HOCA, 3AIIUTY OT KOPPO3UH,
Je(PEKTOCKOITHIO (HEPA3PYIIAIOIIUI KOHTPOJIB), 4
TAKXKE NPOPIIAKTUYECKOE OOCTY KUBAHUE PA6OYNX

TOABECOK KOJITIOOUHTA. B HACTOAIIEN CTAThE JaH 0630D
IPUHATON NPAKTHUKH 10 TAKOMY KOHTPOJIIO HA [IPUMEPE

komnianuu OOO «T'parikan Benn Cepsuc» («<I'BC»).

BE3OMACHOCTb U YCTANIOCTHbIN
N3HOC NMOABECKU KOJITKOBUHTA

TTOCKONBKY T'MOKas TPYOa ABIAETCI PACXOAHBIM
MAaTEPHAJIOM, PACCIUTAHHBIM HA OTPAHUYEHHOE
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H.B. (Bernie) LUFT, Professor, Senior Technical Advisor
S.A. ZAGRANICHNY, Technical Engineer, Trican Well Service

necessity of coiled tubing
Csupervision is stipulated by the
fact that a coiled tube is the most

critical element of the whole coiled tubing system as
is prone to various loads (mechanical wear, material
fatigue, stress, pressure), and, consequently, requires
special attention during maintenance. It is necessary
to develop a regulation on operations control to
ensure safe and durable operation of a coiled tube
and to minimize all types of risk related to tube wear
and tear caused by both mechanical and production
factors and borehole environment factors. Thus,
control over coiled tube operation means quality
control over the newly manufactured tubes, overall
cyclic wear, corrosion protection, defectoscopy
(nondestructive control) as well as preventive
maintenance of the operational tubes. This article
provides an overview of the accepted practice of
tube control in Trican Well Service (TWS).

SAFETY AND FATIGUE WEAR
OF A COILED TUBE

Coiled tube is a consumable designed for the
restricted number of plastic bending cycles. That
is why it is important to forecast tube’s fatigue life
to failure, including both bending fatigue and full
cycle of tube tripping. Coiled tube’s mean time
to failure depends on the dimensions (diameter,



KOJIHUYECTBO IIUKJIOB IIACTUYECKOI'O U3TUOA, BAXKHO
YMETBb IPOTHO3UPOBATH YCTAJIOCTHYIO HAPAOOTKY

Ha OTKA3, BKJIIOYas KAK THOKOCTHYIO YCTAJIOCTb, TAK

u nnoniHbIN UK CI1O. Hapa6oTka Ha OTKa3 TPYOE
KOJITIOOHMHTA 3aBHUCUT OT Pa3Mepa (AUaMeTP, TOMIIUHA
CTEHKH), MAPKH CTAJIH, AMIUIUTYBI Ie(pOpMALTUHN
M3TH0A, KOJBLIEBOT'O HAIPSKEHU A (OT BHYTPEHHETO
JIaBJIEHH ), COCTOSIHUS IOBEPXHOCTH TPYOBI
(IIEpOXOBATOCTb, MEXAHUYECKUE MTOBPEXKICHUSA) U
YXYAIMEHUA XaPAKTEPUCTUK IO, BO3AECHCTBUEM CPEJIBI
(KOppO3H, XPYIKOCTb MATEPHAII).

MOHUTOPUHT yCTAJIOCTHOU HAPAOOTKH B < BC»
BEZECTCA ABYMSI OCHOBHBIMU CIIOCOOAMU: TIPOOET TPYOBI
(MeTpax) U IPOrPAMMHOE MOAETIUPOBAHUE YCTAJIOCTH.
[Tpober Tpy6bl — 3TO CYMMAPHAS [JJINHA TPYObI HA
CITyCKE B CKBAKMHY. JJaHHBII CIIOCO6 TOBOJIBHO
3(pPEKTUBEH MPH YCIIOBUH, YTO AHAJIOTUYHOE
060PYNOBAHUE UCIIOIb3YETCA AJI51 CKBA’KHH B IOXOXKHUX
YCIOBUSAX; OH IIPEATIONATAET ITOCIEAOBATEIbHBIA
HEIPEPBIBHBIA YUET IIPU PA0OOTAX IO PEMOHTY
CKBaKMH WIN IPU 6ypeHnn. OfHAKO HanuboJsiee
NPEANOYTUTENBHBIM B UHAYCTPHUH METOJIOM YUIETA
(ucrionb3yeMbIM U B < BC») ABISE€TCA MOHUTOPHUHT
YCTAJIOCTHOU HATPY3KH HA PA3JIMYHBIX CETMEHTAX
TPyOBI IIPU ITOMOIIU CHEUATH3UPOBAHHOTO [10.
CyIIeCTBYET HECKOJIBKO IMTPOI'PAMM KOMIIBIOTEPHOT'O
KOHTPOJIA 3KCIUTYATALIMK KONTIOO6MHTA. B «TBC»
ucnonbayercs [1O Cerberus. Ha pucynke 1 npusesieH
rpaUK yCTAIOCTHOM HCTOPUH.

IIpenen 100% Ha pucyHKe 1 mpeacTaBiseT
KPUTHUYECKYIO YCTAJIOCTh KAKOI'O-JINOO CETMEHTA HA
BCEN MTPOTAKEHHOCTU TPYODL, ONIPEAEAEMYIO KAK
BO3HUKHOBEHHE YCTAIOCTHON TpemuHelL 1O Cerberus
onpeJeseT 6E30MACHBIN PAOOYNI IMMUT YCTAJIOCTU
Kak 80% OT yCTaJIOCTHOTI'O PECYPCa KONTIOOUHT 4.
Taxum 06pa3om, O6ECIIEYNBACTCS JOTOTHUTEIBHBIA
O€30ITACHBIN 3A11AC IPOYHOCTH, IIPEJOTBPAIAIONI I
MOABJIIEHUE HETEPMETUYHOCTH. OTHAKO 3TO MOXKET
O3HAYATh BCETO HECKOJIBKO JIOTIOTHUTEBHBIX ITUKJIOB
IVIACTUYECKOT'O U3IN0a 10 OOPA30BAHUS TPELIUH B
CTEHKE, BOCOOEHHOCTH IPU BLICOKUX JIABJICHUAX
WJIH IIPU TTIOBPEXKAEHUAX TPYObL. Hanpumep, A4
Tpy6b1 60,3 MM Mapku QT80 ¢ IIMKINIHOCTHIO HA
M3ru6e C PpainycoM 72” v IUAMETPOM KATyIIKu 96,
KonnuecTBO CITO, HEO6XOAUMBIX JI/Is1 OOPA30BAHUS
YCTAJIOCTHOM TPEIIUHBI ¥ Pa3pbiBa IIpU 70 aTM PaBHO
178 (rexyuiee 3HaueHUE) U 219 (MpOorpaMmMHOE)
LIMKJIOB COOTBETCTBEHHO. DTO O3HAYAET, UTO JIJIs
JaHHOI IToJBECKU JonycTuMo etie 41 CITO (tipu
OTCYTCTBUH ITOBPEXKACHUN U IPYTUX IPU3HAKOB
paspyueHus TpyObl), IPEX/E 9YeM 0OPA3YyeTCA
YCTAJIOCTHAS TPENUHA MU «CBUII». 1 HA060pOT, /1151
TO K€ NO/IBECKU U YCTAHOBKH KOJITIOOHMHTA C TEMU
JK€ IapameTpamy, paboraromen npu 420 aTM, BCETO
TPU AONOTHUTENBHBIX CITO MPUBEAYT K ITOSABICHUIO
YCTAJIOCTHOM TPEITUHBI OT BOSHUKHOBEHMUS /IO
paspbiBa. OUEBUHO, YTO YCTAJIOCTHAS HAIPY3Ka HA

technologies

wall thickness), steel grade, amplitude of bending
deformation, hoop stress (as a result of internal
pressure), state of tube’s surface (roughness,
mechanical damage) and performance deterioration
under the influence of the environment (corrosion,
metal shortness).

In TWS coiled tube’s fatigue life to failure is
monitored using two main methods: tube’s run
distance (metreage) and fatigue simulation. Tube’s
metreage is the overall tube’s length run in borehole.
This method is quite efficient provided that similar
equipment is used for the wells with similar
conditions; this method implies consequential
continuous record keeping during well workover
or drilling jobs. However, fatigue load monitoring
on different tube segments with the use of special
software is the most preferable method (used by
TWS as well). There are different software programs
meant for coiled tube’s operation control. TWS
utilizes Cerberus software. Figure 1 shows fatigue
history graph.

100% limit at Figure 1 represents a critical fatigue
of any segment throughout the length of the
tube, which means occurrence of a fatigue crack.
Cerberus software defines a safe working limit as
80% of the coiled tube’s fatigue life. Thus, it ensures
additional safety margin allowing to prevent
seal failure. However, this can mean only several
additional plastic bending cycles before a crack
appears, especially under high pressures and in case
of tube damage. For example, the number of trips of
2 60,3-mm QT80 tube with bending cycles radius of
72” and reel diameter of 96” before crack formation
and break-down at the pressure of 70 atmospheres

Pucynox 1 - I'pagpur ycmanocmu 2uoroti mpyost
6IT0 Cerberus

Figure 1 - Coiled tube fatigue chart, Cerberus software

is 178 (current value) and 219 (software value)
respectively. It means that for this particular tube

it is acceptable to have 41 more trips (if there is no
tube damage or other features of tube wrecking)
before a fatigue crack or a wormhole occurs. And,
vice versa, for the same tube and CT unit with the
same parameters, operating at 420 atmospheres only
three additional trips will lead to fatigue fracture
formation and breakdown of a tube. It is obvious
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IIO/IBECKY KOJITIOOWHT'A, IPUBE/ICHHASI HA PUCYHKE 1,
HEPABHOMEPHO PACIIPE/IEICHA I1O JJIMHE TPYObI
U HEKOTOPBIE €€ CETMEHTHI TPUOIIHIKAIOTCS K

0€30MACHBIM PAOOYUM IUMUTAM OBICTPEE, YEM JIPYTHE.
Eme ofHO HAO/IIOAEHNE, OCHOBAHHOE HA PUCYHKE 1, —

HATNYHC PA3JTTUTYHBIX CKAYKOB B 3AITHCHU YCTAJIOCTHU B

MECTAX PACHOJIOKEHUS CBAPHBIX COeAUHEHUNH. C LIEJIBIO

Y4€Ta TOT'O, YTO B MECTAX CBAPHBIX IMBOB YCTAJIOCTHAA

CTOUKOCTb HMXKE, YEM Y OCTAIBHOU TPyOHI, T1O Cerberus

YBC/IIMYHUBACT CKOPOCTD YCTAJIOCTHOI'O U3HOCA B 9TUX

MecTax. TAKMM 06Pa30M, MAKCUMAJIbHBIA YCTAJIOCTHBIHA

JUMHT B 80% OT yCTAJIOCTHOT'O PECYPCA IIPUIIETICA HA
4170 M OT KOHI11a 6apabaHa U (PAKTUIECKU OOYCJIOBJIEH
HAJIMYUEM TaM CBAPHOTO IIB.

Ecnu 661 IpOGET TPYOB! (METPA’K) OBLII OCHOBHBIM
KPUTEPHUEM YCTATIOCTHOT'O PECYPCA TPYOBI U €€
06€30MaCHOr0 NPUMEHEHU S, TO CIEA0BAJIO ObI
NPEANONOXKHUTD, YTO YCTAJIOCTHASA HATPY3Ka
PaBHOMEPHO PACHPEEIAETCA IO BCEH JIVIMHE TPYOBI,

4 3TO, KaK CJIEAYET U3 IpapHKa HA PUCYHKE 1, OUEBU/THO,

HC TAK.

BITMAHWE YXYALLEHNA CBOUCTB
MATEPUAJIA HA BE3OINACHbIU
YCTAJIOCTHbIVN PECYPC TPYBbI
KoaddunmenT 3anaca npodHoCcTU B 80%,
npumenseMsbli 1O Cerberus K ycpeiHEHHOMY
YCTAJIOCTHOMY PECYPCY KONTIOOUHTA, U3BMEPSIEMOMY
B JIAOOPATOPHHU C UCTIOIb30BAHUEM HOBBIX OOPA3LI0B
TPYyObL, 0OECIIEYNBAET 3AI1AC YCTATIOCTHOI'O OTKA34,
CBSI3AHHOI'O C UCIIBITAHUAMH, CBOMCTBAMU MATEPUAIIA
U IPOU3BOACTBEHHBIMH (pakTOpaMu. [IpuMepom
3TOT'O MOTYT CJIYKUTb U3BMEHUYHUBOCTb KOHKPETHBIX
PE3YJIBTATOB UCIIBITAHUM (CTAHAAPTHBIE OTKJIOHEHU S
JIAaHHBIX), U3MEHEHUS CBOVICTB MAaTEPHUAIA TPYOBI 1/
WJIM FEOMETPHUYECKHE CBOMCTBA IIPU SKCIUIYATALI U,
YBEJIMYEHUE JUAMETPA UIH BBIITYyYUBAHUE,
HEOIHOPOJHOCTb MEXAHUYECKUX CBOMCTB,
HEU3MEPSEMBIE U HEYUUTBIBAEMBIE 3(D(PEKTHI TPU
TEOPETUYECKOM MOJEIMPOBAHUU YCTAJIOCTHOM
CTOUKOCTHU U T.I1. OHAKO HANOO0JIEE CYIECTBEHHBIE
BO3AEUCTBUA YXYALICHU CBOUCTB MaTEPUaJId HA
YCTAJIOCTb KOJNTIOOWHTA, TAKHE KAK MEXAHUYECKUE
MOBPEXKAEHUA U KOPPO3Us, B COBOKYIIHOCTU
COCTABJIAIOMMUE 2\3 IPUYNH OTKA34 KOJITIOOWHTA IIPU
IKCIUIYATALUU, CJIEAYET PACCMATPUBATD OTLEJILHO.
XapaKTEPUCTUKU IIOBEPXHOCTHBIX ITIOBPEXKACHUN
BBIPAKAIOTCA B KOHKPETHBIX KPUTUUIECKUX
napaMeTpax, TAKUX KaK JJINHA, IIUPHUHA, ITTyOHUHA
Y HATIPABJIEHUE U3BSHOB, BBISIBJICHHBIX KAK B XOJIE
WCITBITAHWI [IPU IEPEMOTKE, TAK U IIPH BU3YAJIbHOM
OCMOTDE, TIE METOJ, UCTIBITAHUH ITPU IIEPEMOTKE
HEBO3MOKCEH. PacuyeTHBIN KO (PUITUEHT CHUKECHUS
HOMMHAJIBHBIX IAPAMETPOB 3aTEM IPUMEHSAETCA K
OCTATOYHOMY 6€30ITACHOMY YCTAJIOCTHOMY PECYPCY,
CMOJIEJIMPOBAHHOMY IIPH ITIOMOIIY ITPOTPAMMBI
Cerberus.
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ITPUHIIHUIIbI KOHTPOJIA
SKCIIVIVATAITIH

N OBCIY2KNBAHMUMA ITIOABECOK
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SUPERVISION OF COILED TUBING
OPERATION AND MAINTENANCE

that the fatigue load specified at Figure 1 is not
evenly distributed longwise the tube and some of
the tube’s segments are achieving safe operational
limits quicker than others.

Figure 1 also shows fatigue value peaks at the
place of weld seams location. Cerberus software
increases the rate of fatigue wear on the weld seams
taking into account that their fatigue endurance is
lower that the fatigue endurance of the rest of the
tube. So, the maximum fatigue limit of 80% of the
tube’s fatigue life fell at 4,170 meters from reel core
end and is actually stipulated by the presence of a
weld seam at that point.

If tube’s run distance (metreage) was the main
criterion of the tube’s fatigue life and its safe
operation, we would assume that fatigue load is
evenly distributed throughout the length of the tube,
however we see from Figure 1 that it is not the case.

EFFECT OF MATERIALS' PROPERTIES
DETERIORATION ON THE
TUBE'S SAFE FATIGUE LIFE

80% safety margin rate, applied by Cerberus
software to the tube’s average fatigue life measured
at a laboratory using samples of new tubes,
provides a certain margin in terms of fatigue failure
associated with tests, properties of materials and
production factors. Variability of specific test results
(standard data deviations), alteration of the tube’s
material properties and/or geometrical properties
during operation, diameter enlargement or
buckling, inhomogeneity of mechanical properties,
non-measurable and unsustainable effects during
theoretical simulation of fatigue endurance are
the examples of the abovementioned. However,
the most significant effects of material properties
deterioration like mechanical damage and corrosion
which attribute to 2/3 of coiled tubing failure during
operation shall be considered separately.

Surface damage features are manifested in such
critical parameters as length, width, depth and
direction of the defects, detected both during
respooling tests and during visual inspection when
respooling is impossible. Design coefficient of
nominal parameters reduction is then applied to
the residual safe fatigue life simulated by Cerberus
software.

PRODUCTION CONTROL
OVER THE TUBE'S LIFE

TWS utilizes AradiaCTOperations software —
coiled tubing control system located on the web-site
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NMPON3BOACTBEHHbBI KOHTPOJ1b www.ctfatigue.com. This web-site is meant for
NCTOPUW TPYEDI tracking the status and history of all the coiled tubes
«I'BC» ncnonb3yeT IpOrpaMMHOE OOECTIEYEHNE operating worldwide. This system has recently been
AradiaCTOperations — CUCTEMY KOHTPOJIS IOABECOK put into practice in Russia. This system provides
KOJITIOOMHT A, PAa3MEIIEHHOE HA MHTEPHET-TIOPTAJIE on-line analysis of coiled tube state, preventive
www.ctfatigue.com. /ITaHHBII peCypC CITYKUT JJ15 maintenance (inspection during tube respooling,
OTCJIEKUBAHUA CTATYCA U UCTOPUU BCEX ITOJBECOK repair works, tube modifications) and many other
KONTIOOHHTA «I'BC», 3a1€1ICTBOBAHHBIX B IPOU3BOACTBE control functions such as operational data analysis,
O BCEMY MUPY. JJaHHAg CUCTEMA HEAABHO ObLIA BBEICHA planning, distribution, decommissioning and after-
B o6pateHue B PO. OHa NpejOCTaBIAET OHIANH- job reports.
AHAJIN3 TEKYIIETO COCTOSHUSA TUOKUX TPYO, UICTOPUIO Figure 2 shows one of the software screenshots.
OPOMPUIAKTUYECKOTO OOCITYKUBAHUA (MHCIIEKIUA IPU The figure shows operational data for 44.5-mm
NEPEMOTKE TPYOBI, PEMOHT U MOAU(PHUKALIUU TPYODL), GTO90 tube. The screen depicts maximum fatigue
4 TAKXKE MHOXXECTBO JIPYIUX (DYHKITUIT KOHTPOJIA, (according to Cerberus), and the total run
TAKHUX KaK aHAJIN3 PAOOYUX JJAHHBIX, IJIAHUPOBAHHUE, distance — 207,059 m with 55% fatigue at the
pacnpezeieHue, CIIUCAHUE U OTYET IIOCJIE OIIEPALIUU. moment of tube decommissioning.
IIpuMep OAHOTO U3 PabOYNX IKPAHOB IIPUBEACH
Ha puUCyHKe 2. Ha pUCyHKe IpUBEIeHb paboune DEFECTOSCOPY (NON-DESTRUCTIVE
JaHHEBIE 10 TPY6e 44,5 MM Mapku GT90. Ha akpaHe CONTROL) AND LEAK-TIGHTNESS
OTOOPAKAIOTCSA MAKCUMAJIbHAA YCTATOCTHASA Prior to any job on a well TWS conducts
BBIPAOOTKA (IO pacueTaM Cerberus), a Tak:xe oOmuii hydrostatic testing of coiled tubes, both new and
npober 207,059 M NPH BEIPAOOTKE YCTAJIOCTHOTO used ones. For new tubes hydrostatic tests are
pecypca 55% Ha MOMEHT CITHUCAHUS TAHHOU ITOJIBECKH. conducted within 15 minutes at a level so that
. the total Von Mises tension on the inner diameter
JEDEKTOCKOMNA (HEPA3PYLLAKOLNA equals to 90% of SMYS (specified minimum yield
KOHTPOIJ1b) U TEPMETUYHOCTb strength), based on nominal outer diameter and
Ilepen Kax/I0H onepaliuei Ha CKBaxuHe <I'BC» minimum wall thickness for each steel grade of
IPOU3BOJAUT I'UJPOCTATUYECKOE UCTIBITAHUE TIOJBECOK a coiled tube. (SMYS for grade 90, for example,
KOJITIOOMHI'A, KAK HOBBIX, TAK U C Ipo6erom. 1is will be 90,000 psi). As for the used coiled tubes,
HOBBIX IIOJIBECOK I'MJIPOCTATUYECKOE UCTIBITAHUE TWS follows the recommended practices (IRP 21)
OPOBOAUNTCS B TEUEHUE 15 MUH HA TAKOM YPOBHE, YTOOBI developed in Canada. Within the framework of
MAaKCHUMaJIBHOE COBOKYIIHOE HATIpsikeHue Bon Marica such recommended practices proof-test pressure

Ha BHYTPEHHEM AUAMETPE 6bI0 paBHO 90% MIITIM
(MUHHMAJIBHOMY NPEJIENY IIPOYHOCTU MATEPHAII),
OCHOBAHHOMY Ha HOMHUHAJIbHOM HAPYKHOM JJUAMETPE
Y MUHUMAaJbHOH TOJITUHE CTEHOK JIJI51 KAKJOMU

MaPKH CTaJIU TUOKOH TPy6sL. (MITIIM /17151 MApKU T e e

90, HanipuMep, 6yzaeT paseH 90,000 psi). 111 rH6KOH —

TPy6BI € Ipoberom «I'BC» crefyeT peKOMEHIYEMBIM rEemasmeTTEm TS eI e |
B IIPOMBINJIEHHOCTHU pekoMenganuam (IRP 21), _

paspadoranHbIM B KaHaze. B paMKax TaHHBIX 0
PEKOMEHAALUI JABJIEHHE OIIPECCOBKU JOJIKHO -
COOTBETCTBOBATH MEHBIIIEMY U3 CICAYIOIIUX IBYX: =
PaCYETHOE YCTBHEBOE AABJIEHUE THOO 110% MAaKCUMATIBHOTO - [
OKH/IAEMOT'O U30BITOYHOT'O IABJICHHUS HA YCThE. - L
INomumo cnefoBanud npasunam IRP 21, permamenT g L
«I'BC» mpeayCMaTpUBAET YYET UCTOHYEHU A CTEHOK ITO oo s m s mmmmEEmmmEmm T
IIPUYMHEC KOPPO3KUH NI MEXAHUYCCKUX HOBpC)KIICHI/H;I, PMCJ)HOKZ — Humepnem-cmpanuua c omuemom

TAKUX KAK U3HOC WK 3PO3UsL, IOCKOJIBKY JIABJICHUE, o pabome AradiaCTOperations
Ha KOTOPOE PACCUMTAHA IMOKAS TPY6Q, 3ABUCHT Figure 2 — Web page with AradiaCTOperations report

OT MUHHMAJIbHOM TOJIIHUHBI CTEHKH. [TOCTOSIHHO

OTCJIEKUBAIOTCS IPU3HAKU MEXAHUYECKOTO, shall correspond to the lesser of the following two:
KOPPO3HUOHHOI'O U APYTUX MNOBPEXAECHUNA TPYOHL, 4 design wellhead pressure or 110% of the maximum
TAKXKE YXYJUIEHUI CBOMCTB MaTepHaIa repes paboTon expected excessive wellhead pressure.

U HA IIPOTAKEHHUU BCEM ONEPALTUU C KOTTIOOMHI'OM. Besides implementation of IRP 21 rules, TWS’s

ITpu BU3yaJIbHOM OOHAPYKEHUU JEPEKTA IIPOBOJAUTCA regulation provides for taking into account tube’s
0oJ1e€e THIATENbHASA IPOBEPKA, BKJIIOYAION A B CEOST: } wall thinning due to corrosion or mechanical }
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U3MEPEHUE MUHUMATBHOT'O U MAKCUMAJIBHOT'O
HAPY>KHOT'O JINAMETPOB;

pAacyUeT CPETHETO JUAMETPA U OBATTBHOCTH TPYOHI,
OCHOBAHHBI¥ HA BBINIEYIIOMSHYTBIX 3AMEPAX;
HM3MEPEHUE MAKCUMAJIBHOM [NTyOUHBI KOHKPETHOT'O
TTOBPEXKICHUS,

MHKPOCHEMKA JICTAICI [TOBPEKICHUSL.

N3MepeHUst COMTOCTABIISIOTCS C OTPAHUYCHUSIMU

M0 AKCIUIYATAUH KOMITAaHUU «TBC», IpUBEICHHBIMU
Huke. O6111ee IPaBUIIO B 3aBUCHUMOCTH OT BH/IOB
MPOBE/ICHHBIX PA0OT — HOABECKA, IOCTUTTIIAS OT

150 000 M 10 200 000 M mpobETa, HOABEPraCTCS
THIATEIBHON IPOBEPKE U IIPU BO3MOXKHOCTH —
UCHBITAHUSIM C IIPUBJICYECHUEM NOAPIHON
OPraHU3aIUU U IPOBEICHUEM NHCIIEKIITH TPYOBI IIPU
TEPEMOTKE, C LIEJIBIO ONPEICAECHUS TOTTOTHUTEIBHOTO
pecypca. YTo KacaeTcst HOBOU Wi 6/y TPyOHL,
XPAHUBIIENCS HA OTKPBITOM BO3/IyX€ B TCUECHUE
IPOJOJIKUTEIBHOI'O BDEMEHH, B OCOOECHHOCTH
HENOAAJIEKY OT MOPSI, €€ IOJBEPraIOT IIPOBEPKE HA
IpEAMET IPHU3HAKOB KOPPO3HUH BCJIEICTBHE XPAHCHUS
U OLICHUBAIOT €€ KCILIYyATAI[MOHHYIO IPUT'OHOCTb.

IKCIMJTYATALMOHHbIE OTPAHNYEHNA
MO rEOMETPUN TPYBbI

DKCIUIYaTAIlMOHHBIE OTPAHUYEHUS JJ1 TUOKNX

TPy6, HAXOAAMIUXCS B PA60OTE, OOBIYHO HAXOAATCS B
COOTBETCTBUH C IPOMBIIIJICHHBIMU CTAH/IAPTAMU U
PEKOMEHJOBAHHBIM PETTIAMEHTOM, TAKUMHU KaK YKE
ynomuHasmumecs IRP 21.

IToBeCKa KOATIOOMHT'A CYUTACTCS HEMPUTOHOM

JUISL OTICPAIIMU HA CKBAXKUHE, €CJIM €CTh KAKHE-TUOO 13
CIENYIOMNUX U3MEHEHUN I'€OMETPHUH OFJHOU U3 CEKITHH
TPyOBL:

VYBEJIMYEHHBIN HAPYKHBIN JUAMETP: PA3AYTHE WU

PACIIMPEHUE HAPYKHOI'O IuaMeTpa 6oJiee 4yeM Ha 5%.

OBaJIbBHOCTD: OBAJIBHOCTB UJIHU HEKPYTJIOCTD
IIPEBBIIIAET 5%.

IloTepu B TONIIUHE CTEHOK: IOTEPS CPESHEN
TonuuHbl cTeHKH (TC) npesbimmaeT Ha 10%
HoMuHaNbHYIO TC. JIokaneHas noteps TC
IIOCJIE MIJTU(P-PEMOHTA OLIEHUBAETCS, U TPyOE
MIPUCBAUBAECTCA KOI(MMOUITUEHT CHIKEHU A
HOMMHAJIBHBIX ITAPAMETPOB, IIPU 3TOM
HEOOA3ATENBHO U3BSATHE U3 IKCIUTYATALIHHN.
I''my6bruHa KOPPO3UOHHOM SI3Bbl: MAKCUMAJIbHASA
IJIYOMHA IPEBOCXOIUT 5% JIOKAJIBHOIO 3aMepa TC.
TpemuHbL HE TONYCKAIOTCS (HU HAPYKHBIE, HU
BHYTPEHHMUE).

I'nbkas TpyOa 1 3a30p B repMETU3ATOPE: BHYTPEHHUI

3230P MEXKY MAKCUMAJIBHBIM OH
U MUHUMAJIbHBIM @BH B F€PMETU3ATOPE —
meHee 0,05 cMm.

CMMNCAHUE NOABECKN KONTIOBUHIA

He3aBrUCHMO OT 3KCILTYaTAIIMOHHBIX OTPAHUYECHUA

10 TCOMECTPHH, OITMCAHHBIX BBIIIC, PCIICHHEC O ITOJTHOM
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SUPERVISION OF COILED TUBING
OPERATION AND MAINTENANCE

damage such as wear or erosion, since the pressure,
coiled tube is designed for, depends on minimum
wall thickness. Prior to the job and during job
performance TWS continuously tracks the signs
of mechanical, corrosion and other types of tube’s
damage, as well as deterioration of materials’
properties. If defects are visually detected we
conduct a more thorough inspection that includes:
» measurement of the maximum and minimum
outer diameters;
computation of a mean diameter and tube ovality
based on the abovementioned measurements;
» measurement of the maximum depth of the
specific defect;
» microphotography of the defect details.
The measurements are then compared to TWS’s
operating limits, mentioned below. We apply
a general rule depending on the type of jobs
performed — coiled tube with the run distance from
150,000 to 200,000 meters is submitted to thorough
examination, and, if possible, to tests (engaging
contractors) and inspection during respooling
process in order to identify additional tube resource.
As for the new or used tubes that were stored in the
open air for a long time, especially not far from sea,
they are subject to inspection to detect corrosion
signs resulting from storage, and operational ability
of such tubes is assessed.

OPERATIONAL LIMITATIONS

IN TERMS OF TUBE GEOMETRY
Limitations for the operational coiled tubes

are usually in line with the industrial standards

and recommended regulations such as the

abovementioned IRP 21 regulation.

Coiled tube is recognized unsuitable for operation
if it has one of the following geometry changes of
one of its sections:

» Enlarged outer diameter: buckling or more than
5% enlargement of the outer diameter.

¢ Ovality: more than 5% ovality.

» Wall thinning: reduction of the average wall
thickness by more than 10% of the nominal wall
thickness. Local reduction of wall thickness
after repair by grinding is evaluated and the tube
is assigned a derating factor, which does not
necessarily mean withdrawing from service.

» Corrosion pit depth: maximum depth is more
than 5% of the locally measured wall thickness.

* Cracks: not allowed (neither external nor
internal).

* Coiled tube and sealer clearance: internal



UZBATUHN MOIBECKU KOJITIOOMHI'A U3 IKCILIyaTAI|UU
ONIPENENAECTCA OCTATOYHBIM YCTAJIOCTHBIM PECYPCOM B
COOTBETCTBUH C KOMIIBIOTEPHOM 3aIIMChIO U UICTOPHET
MOABECKHU, OTCJIEKUBAEMOM IIPOrPAMMON KOHTPOJIA
Tpy6b! AradiaCTOperations. ONBIT HOKA3bIBAET,

4TO PEAKAS HOABECKA KONTIOOWHI'A CITYKHUT IO

MOJIHOU BBIPA6OTKH YCTAJIOCTHOT'O PECYPCA, TAK KAK
HEBO3MOXKHO U30€KATh MOBPEXKACHUN, KOPPO3UH U
JPYIUX Pa3pyHIAIONIUX (PAKTOPOB, JEUCTBYIONUX HA
TPyOy B TEUEHUE BCETO CPOKA IKCIIYATAIIUU.

Kaxk y’ke OTMEYaJIOCh, OCHOBHOH (DAKTOP
HEOOXOAUMOCTHU ITPOBEPKHU T'HOKOM TPYObI —
JocrrxeHue e1o 150 000 m npobera. OfHAKO, KaK
MOKA34HO HA PUCYHKE 2, TOABECKA MOXET CYIIECTBEHHO
MNPEBBICUTD AAHHYIO UMDY, HE JOCTUTHYB IIPU
3TOM KPUTHYECKOTO IKCITYaTALIMOHHOT'O INMUTA.
J17151 yBETMUEHU S CPOKA CTY>KOBI TPYOBI BO3MOKHO
YKOPAaYUBAaHUE KOHIIEBOI CEKIIUU TPYOBI I
CMEILEHHA YCTAJIOCTHOI'O U3HOCA HA IPYI'YIO,

MEHEE MO BEPIHYBIIYIOCA IIJIACTHYECKOMY U3HOCY,
CEKIUIO TPYO6bL. HE3aBHCHUMO OT OCTATOYHOT'O
YCTAJIOCTHOI'O PECYPCA, TOJJBECKA MOKET OBITh U3BATA
M3 SKCIUIYaTAI MU IIPU ONIPEIEIEHHBIX YCJIOBUAX,
NPEACTABJIAIONINX BBICOKHUI PUCK OTKA34, TAKHUX KaK
pu paboTe € CEPOBOAOPOIOM.

3ALLUNTA OT KOPPO3UN

Tpy6a noaBep:keHA MHOXKECTBY PA3/IMYHBIX
BO3/IEHICTBUN, KAK XUMHUYECKUX, TAK U CO CTOPOHBI
Cpe/ibl, €CIU HE IPUHUMAIOTCS COOTBETCTBYIOIINE
MEPBI 3AIUTLL B cCpeHEM IO MHYCTPUU HA
JIOJIIO KOPPO3UU BeITagaeT 30-50% BCEX OTKA30B
Tpy6B.L [Ipu 3TOM KOppO3Hua HEOOpaTuMa. Eciu
OHa 06PA30BANIACH, TMKBUIUPOBAT IOJTHOCTBIO €€
HOCJENCTBUS MPAKTUYECKHA HEBO3MOXHO. B «I'BC»
UMEIOTCS IPOLIEYPBI «IIPOAYBKH> KOPPO3ZUOHHBIX
JKMJIKOCTEN 230TOM, MAIIEHUS IOCJIE KUCTIOTHBIX
pPadboT, IPOTUBOTPEIUHHBIN HHI'HOUTOP JIJIS
CEPOBOJOPOTHOM CpeAbl (BO3AENUCTBUE JKHUKOI'O
cepoBoznopoaa (H,S) v 3amuTel OT KOPPO3UU BO BPEMS
XPAHEHUS UJIU TPAHCIIOPTUPOBKU MOPEM.

J1J11 BHYTPEHHETO MHI'NOUPOBAHUS OOBEM
WHTHOUTOPA PA3MEIIAIOT MEXKAY ABYMS AYKAMU IEHBI
U NIPOKAYUBAIOT IO F'HOKOI TPy6E A30TOM, UTOOBI
pacnpeenTb PABHOMEPHBII CJIOH UHTHOUTOPA
O BHYTPEHHEN TOBEPXHOCTHU TPYOBL 3aTEM,
MOCJIE 3aKAYKH A30Ta, 062 KOHIIA THOKOM TPyObl
T€PMETU3UPYIOT IIPU JABJICHUH HECKOJIBKO BBIIIE
ATMOC(EPHOTO.

PEMOHT NOABECKWN KOJITKOBUHTA

B marepuanax 10-ro 3aceganus EBponencKkoro
KPYIJIOrO CTOJIA IO KONTIOOUHIY U
BHYTPHUCKBAKUHHBIM paboTam 10—16 Hosi6pst 2004 1.
ObLIa OITYOJIMKOBAHA NIPOLIEAYPA «YCTPAHEHUE
J1e(PEKTOB HA IOBEPXHOCTH KONTIOOMHTA», IPUHATAS B
«I'BC» B Ka4eCTBE CTAHJAPTHOI'O METOAA YCTPAHEHHU

technologies

clearance between the maximum outer diameter
and minimum inner diameter in the sealer — less
than 0.05 cm.

COILED TUBE DISPOSAL

Regardless of the abovementioned operational
limitations in terms of geometry, the decision on
tube’s full withdrawal from operation is stipulated
by the residual fatigue life in accordance with
the computer record and tube history traced by
AradiaCTOperations. Experience shows that hardly
any coiled tube operates to the very end of its fatigue
life, as it is impossible to avoid damage, corrosion
and other destructive factors affecting the tube
throughout its operation life.

As it has already been mentioned, when a coiled
tube’s run distance reaches 150,000 meters it is
necessary to inspect the tube. However, as Figure 2
shows, a coiled tube may run much more than
150,000 meters without reaching its critical
operations limit. To prolong the tube’s operating
life it is possible to shorten its end section in order
to move the fatigue wear to another tube’s section,
which was subject to plastic wear to a lesser extent.
Regardless of its residual fatigue life, the tube can
be withdrawn from operation under conditions
posing high failure risk, such as operation in H,S
environment.

CORROSION PROTECTION

Coiled tube is prone to different impacts — both
chemical ones and impacts of the environment the
tube operates in. On average 30 to 50% of all the
tube failures are attributable to corrosion. Corrosion
is an irreversible process, so if it occurs you are never
able to fully eliminate its consequences. In TWS we
do the following corrosion protection procedures:
corrosive liquids displacement with the use of
nitrogen, acid neutralization after acid treatment
jobs, application of an anti-crack inhibitor for H,S
environment (this inhibitor prevents impact of
liquid H,S and protects from corrosion during coiled
tube storage and transportation by sea).

For internal inhibition we put a certain amount
of inhibitor between two packs of foam and pump
it through the coiled tube with the use of nitrogen
to evenly distribute the inhibitor on the tube’s inner
surface. Then, after pumping the nitrogen in, both
ends of the coiled tube are sealed at the pressure
slightly above the atmospheric one.

COILED TUBE REPAIR

The proceedings of the 10th European Coiled
Tubing and Well Intervention Round Table, held
on November 10—16, 2004, contained a procedure
titled “Repair of Defects on the Coiled Tube’s
Surface”. This procedure is applied by TWS (when }
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TEXHOJIOT'NH

ITPUHIIHUIIbI KOHTPOJIA
SKCIIVIVATAITIH

N OBC/IIY2KNBAHMUMA ITIOABECOK
KOJITIOGHHTA

SUPERVISION OF COILED TUBING
OPERATION AND MAINTENANCE
|

needed) as a standard method of repairing external
surface defects. The latest version of FlexorTU
software allows forecasting total fatigue recovery as
a result of repair by grinding in accordance with the
mentioned procedure.

We conducted different research in the field of
coiled tubing repair using butt welding and circular
welding. If manual arch welding is applied, fatigue
life of such butt and circular welds is usually 25-40%
of the fatigue life of a tube without welds. Besides
fatigue endurance monitoring with the use of
Cerberus software, it is possible to cut the butt weld
out of the tube and weld the tube again after several
trips (10 to 20) depending on the peculiarities of the
jobs it performed. Let’s suppose that high-quality
arch welding provides 40% of the base fatigue life
of a tube. It is quite clear that coiled tube repair that
requires grinding the material to the depth of 35% of
the wall thickness and more is better to be done by
means of butt/circular welding.

The latter method is more preferable, especially
COBEPLLEHCTBOBAHWE . in case of numerous defects, when grinding is not
KOHTPOJ14 SKCINIYATALUNOHHON practical.

NPUTOAHOCTU TMBKOW TPYBbI

<«I'BC» npeAnpUHUMAET IOCTOSHHBIE YCUJIUS IO
YIIY4YIIEHUIO IPOIPAMMBI MUHUMM3AIIUH PUCKA OTKA3a
U YBEJIMYEHU S CDOKOB 3KCIUIYATAIIMU ITOJIBECKU
KOJITIOOHHTA. B KaueCcTBe NpHUMeEPa IPUBEAEM
CJIEAYIOIINE UCCIENOBAHMUA U PA3PAOOTKH, 4 TAKKE
AHAJIOTUYHBIE IPOEKTEL, IPOBOAUMBIE B JAHHOE BPEMSI
WA HAXO/SIUECS HA PACCMOTPEHU:

* YCTaHOBKA M UCIIOIb30BAHHUE ATITAPaTa

HAPY>KHBIX IOBEPXHOCTHBIX A€(PEKTOB 1 MIPUMEHSIEMAS
0 Mepe HEOOXOAMMOCTU. [TocneHsA S BEpCUs
1O FlexorT'U o3BoIsET CIPOrHO3UPOBATH OOIIEE
YCTAJIOCTHOE BOCCTAHOBJIEHUE B PE3Y/IBTATE HIIUD-
PEMOHTA B COOTBETCTBUH C JAHHOU IIPOLIEAYPOU.

IIpOBOAUINCH PA3TMYHBIE UCCIEAOBAHUSA IO
PEMOHTY KOJITIOOMHTA ITPH HOMOIIU CBAPKH C
HCIIOJIb30BAHUEM IIBOB BCTHIK 1 KOJIBLIEBBIX ITBOB.
Kaxk mpaBuIo, yCTaJIOCTHAA CTOMKOCTD CTBIKOBBIX U
KOJIBIIEBBIX IIIBOB COCTABIAET 25—40% OT CTOMKOCTU
TPyObI 6€3 IIBOB, €CJIN MBI ObLIN PE3YIBTATOM JYTOBOH
CBaPKHU BPy4YHYIO. [IOMMMO MOHUTOPUHIA YCTATIOCTHON
crorikocTu npu nomoinu I1O Cerberus, CTBIKOBOH IIOB
MOKHO U3BATb U3 TPYOBI M CBAPUTD €€ 3aHOBO ITOCJIE
Heckonbkux CITO (ot 10 go 20) B 3aBUCHUMOCTH OT
OCOOEHHOCTEN KOHKPETHBIX PAOOT. IIpeanonoxum,
YTO BBICOKOKAYECTBEHHAA JyTOBas CBapKa AaeT 40%
OT 6A30BOT'O YCTAIOCTHOI'O PECYPCA, IOHATHO, YTO
PEMOHT rMOKOU TPYOBL, TPEOYIOMIUI IITU(POBKHU
MaTepHaIad HA TITyOUHY 35% TOJIIUHBI CTEHKH U
boJiee, JIydIre OCyIeCTBISATh IPH TOMOIU CTBIKOBOF/
KOJIbLIEBOX CBAPKM.

3a4aCTyIO NOCIEAHUM METO IIPEAIIOYTUTEIIBHEE,
OCOOEHHO B CJIy44€ MHOI'OYHUCIEHHBIX ITIOBPEXKEHNM,
KOI'ZJa IIJIN(P-PEMOHT HEMTPAKTUYEH.

IMPROVING CONTROL OVER COILED
TUBE’S OPERATIONAL ABILITY

TWS makes continuous efforts to improve its
program aimed at failure risk minimization and
prolongation of a coiled tube’s operational life. As
an illustration of the abovementioned, below we
mention our research and developments as well as
similar projects being currently implemented or

IJIACTUYECKOM yCTAIOCTH (AITY): MOHUTOPUHT
SKCIUTYATALIUU KOJITIOOMHTA, JOIOJIHUTEIbHBIE
UCHBITAHUA HA IPEJMET Ne(PEKTOB U ITIOBPEKICHUIA,
YCTAJIOCTHBIE XAPAKTEPUCTUKH CTBIKOBBIX/
KOJIBLIEBBIX CBAPHBIX IIIBOB, UCCJIEIOBAHUS U
Pa3paboOTKU HHCTPYMEHTOB JIJI1 KOJITIOOUHTA.
IIporpamMma MOHHUTOPHUHIA: TOAPA3yMEBAET
IIPOBEPKY OOPA3IIOB PAOOUMX ITOJIBECOK KOJITIOOMHI4,
MIPEJOCTABISAEMBIX C IPOU3BOJCTBEHHBIX YUACTKOB,
OLIEHKY UX 3KCIUIYaTAIIMOHHON NPUTOJJHOCTH,
BKJIIOUAst AITY IeICTBUTENBHBIX IE(PEKTOB U
OBPEK/ICHUI UCTIBITBIBAEMON TPYOBI.

MOHUTOPHHT B PEKHUME PEAJIBHOI'O BDEMEHU
HAPY>KHOT'O JUAMETPA, OBAIBHOCTH U TC 114
KPUTUYECKHX U BBICOKOITPO(HUIIBHBIX PAOOT.
INoaroToBKa ATInaca NOBPEXAECHNI F'HOKOM TPYObI A1
IIPOU3BOACTBEHHOT'O IEPCOHAJIA.

HIcIbITaHUA YCTAIOCTH OOPA3LIOB, U3BATHIX U3
CHHCAHHBIX ITOJBECOK, C LEJIBIO OLIEHKH OCTATOYHOT'O
YCTAJIOCTHOI'O pecypca.
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being under consideration:

* Installation and utilization of a plastic fatigue
device: coiled tubing operations monitoring,
additional tests with a view to defects and
damages, fatigue characteristics of butt/circular
welds, research and development of tools for
coiled tubing.

Monitoring program: includes examination of the
samples of operational coiled tubes from the sites,
assessment of their operational ability including
(plastic fatigue device) assessment of actual
defects of the tested tube.

* Real-time monitoring of the tube’s outer diameter,
ovality and wall thickness for critical and very
special jobs.

Preparation of Coiled Tube Defect Atlas for the
operating personnel.

Testing the fatigue of the samples of disposed
coiled tubes in order to assess their residual
fatigue life. @
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TEXHOJIOT'NH

KomMmnnekcHbnin nogxon
K MHTeHcnhukauumn oobIun
rasa m3 HU3KOoTeMnepaTrypHoro
HEOHOPOAHOIro KAapOOHaATHOrO

Konnexropa c npumeHeHuuem NrHKT

Comprehensive Approach to
Production Stimulation of Cold
Heterogeneous Carbonate
Formation Using Coiled Tubing

B.1. JTHUCTPAHCKU, A.H. MOKIITAEB, O.M. BOTATBIPEB, P.®. WJIBI'HJIb/IHH, 000 'aznpom 1o6s14a Open6ypr»
P.5. KAIOMOB, M.A.JIOBOB, K.B. BYPIUH, IILtromGep:ke

V.I. DNISTRYANSKY, A.N. MOKSHAEYV, O.M. BOGATYREY, R.F. ILGILDIN, Gazprom dobycha Orenburg
R.E. KAYUMOV, M.A. LOBOV, K.V. BURDIN, Schlumberger

JIAHHOU CTAThE PACCMATPHUBAETCS OIBIT
IIPUMEHEHHUS TEXHOJIOTUH KOMIIAHUH
«IImombeprke» B 06J1aCTU UHTEHCU(PUKAITUU
JI06b191 HA OPEHOYPrCKOM HE(PTErA30KOHIEHCATHOM
mecropoxaeHuu (OHI'KM). boliu npoBeeHbl TPU
MATPUYHBIE KUCJIOTHBIE OOPAOOTKH IJIACTA C IOMOMIIBIO
ycraHoBKU [HKT u crie1yIomux TEXHOIOTUH KOMITAHHUH
«IImom6eprke»: VDA", OiISEEKER", SXE* 1 FoamMAT".
OHI'KM #BJj1s1€TC KPYITHEHUIINM MECTOPOXKICHUEM
B OpeHOYpPrcKon 06J1aCTH, ETO MPOMBIIIIEHHAS
3KCIUTyaTaluud HayaTa B 1974 rogy. B 1979 rony
MECTOPOXK/IEHUE ObLIO BBIBEICHO HA MAKCHMAJIbHBIA
06'bEM TIOOBIUH U YAECPKUBAJIOCH HA TOM YPOBHE
110 1984 ropa. C 1985 roga MECTOPOXIEHNUE BCTYIIUIIO B

CTAIUIO TTaAaI0mEe JOOBIYU. OCHOBHAS I'Aa30KOHACHCATHA S

3aJIEXKb IIPUYPOUYEHA K KAPOOHATHOH TOJIIE APTUHCKO-
CPEAHEKAMEHHOYTOJIBHOI'O BO3PACT4, CJIOKEHHOM
U3BECTHSIKAMHU C IIPOCIOIMH JOJIOMUTOB. [T1yOrHa
3asiera’us 3ajexu — 1350-1900 M, MOIITHOCTB OT 275

10 525 M. ['A30Basd 32J1€2Kb HA 3HAYHUTEIbHOU IO
KOHTAKTUPYET C JJOCTATOYHO AKTUBHBIM BOZIOHAIIOPHBIM
6accertHoM. Teky1ee II1aCTOBOE JABIECHUE COCTABIISIET
BCeTO 30% OT HAYAJIBHOI'O, INIACTOBASA TEMIIEPATYPA
27-31 °C. B pazpese OCHOBHOM 34JI€KU BBIIEIAIOTCA TPH
IKCIUIYATAIUOHHBIX OO'BEKTA, XAPAKTECPUSYIOIIHUXCS
Pa3IUYHBIMA KOJJIEKTOPCKUMHU CBOMCTBAMM (TA01U11a 1).
IIpoayKTUBHAA TOMA IPEACTABIECHA YPE3BLIYANTHO
CJIOKHBIM 4EPEJOBAHUEM IIOPHUCTBIX, HOPOBO-
KaBEPHO3HBIX, TPEUIMHHBIX U [IJIOTHBIX U3BECTHSIKOB.
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his article shows the first experience of using

Schlumberger technologies for production

stimulation on Orenburg oil-gas-condensate
field (ONGKM). 3 matrix acidizing treatments via
Coiled tubing were successfully performed using
several technologies: VDA", OilSEEKER", SXE”,
FoamMAT",

ONGKM is a biggest field in Orenburg region, field
was started to operate in 1974. Maximum production
was achieved in period from 1979 to 1984. Since 1985
production of the field started to decline. The main gas-
condensate formation confined to carbonate layer of
artinsko-srednekamennougolny geological age which
consist of limestone with dolomite interlayers. Reservoir
TVD is 1350-1900 m with gross height between 275 to
525 mand low BHST (30 deg.C). Gas saturated layer is
in contact with active aquifer. Formation itself consists
of 3 sublayers with different reservoir properties called
Object I, I and III (Table 1). Productive layer consists
of porous, porous-vuggy, fissured and tight sublayers.
The worst reservoir properties have an object 1. Better
reservoir properties is a characteristic features of
object I and III which are porous fissured formations.
Particularly, they have zones with extremely high
permeability (several hundreds of mD). All 3 objects
mentioned below are differ as well according to
production, usually production of object I and III is
several times higher in comparison with object L. So,
during production there is a different process of drain



HauxyAmmnMu KOJJIEKTOPCKUMU CBOUCTBAMHU OTINYAIOTCS
OTJIOKEHUS IEPBOT'O OO'BEKTA. SHAYUTEIBHO JIYUIIINE
KOJUIEKTOPCKHE CBOMCTBA UMEIOT U3BECTHSIKH BTOPOTO

U TPETBETO OO'BEKTOB, KOTOPBIE ABIAIOTCS HIOPOBO-
TPEIMHOBATBIMU KOJJIEKTOPAMU. B 4aCTHOCTH, B HUX
BCTPEYAIOTCS NPOIIACTKH C IPOHUIIAEMOCTBIO B COTHHU
MWJUINJAPCH, B TO BPEMS KAK B IEPBOM OO'BEKTE TAKUE
OPOMIACTKH OTCYTCTBYIOT. YKA3aHHBIE OO'BEKTBI PE3KO
OTJIMYAIOTCS IO IPOAYKTUBHON XAPAKTEPUCTHUKE —
CpeHUI JEOUT CKBAXKUH I10 IEPBOMY OO'BEKTY OOBIYHO HA
OJJUH-7IBA IOPA/IKA HUKE JEOUTOB 11O BTOPOMY U TPETBEMY
O6BEKTAM. B CBA3M C 3TUM ITPH OJJHOBPEMEHHOM BCKPBITUH
BCEX OO'BEKTOB OHU JPEHUPYIOTCA B PA3HOU CTENEHU,
ITACTOBOE JIABJIEHHE 10 BTOPOMY U TPETHEMY OOBEKTAM
HIKE, 9EM ITO IEPBOMY. TpeTUi1 OObEKT NOBCEMECTHO
BeixoauT Ha [DKK. HabmogaeTcss u3adupareibHOe
OOBOHEHHUE MO IIJIACTAM BTOPOT'O U TPETHETO OOBEKTOB,

B IIEPBOM OO'BEKTE CYIIECTBEHHBIX BOAOIPOSBICHUNA
MNPAKTUYECKHA HE OTMEYEHO. TPETUI SKCIITyaTAIIMOHHBIA
OOBEKT HA OOJIBIIEN YACTU MECTOPOXKAECHUA U30JIUPOBAH
MO IPUYHHE IPOPHIBA BOJIBL.

B 1ie1AX MOBBINEHUS U3BJIEYEHUS YITIEBOJOPOJIHOIO
ceIpbsag Ha OHI'KM Ha mo3gHer cTaiun pa3paboTKu
MPUMEHAIOTCA PA3JIMYHBIE BUBI PAOOT ITO
WHTEHCU(PHUKALITUY TPUTOKA CKBAXKUH. OTHAKO
YCIEIHOCTD JAHHBIX PA6OT, BHIITOJHAEMBIX
TPAAUIIUOHHBIMH METOJAMHU, HEAOCTATOYHO BBICOKA,

K TOMY K€ HAMETUJIACh TEHJEHIIUA K €€ CHIKEHUIO. }

technologies

for these sublayers and as a result formation pressure for

object I higher rather than for object I and III. Object II

is significantly depleted and object I1I is not producing

on most part of the field due to water break through.

In order to improve hydrocarbon recovery on
ONGKM field different production stimulation
methods are applied. However, success ratio of
conventional matrix acidizing treatments is quite low.
There are several reasons of that:

1. Formation heterogeneity, which is demanded to use
special acid diverting systems which in turn allowed
to treat the well uniformly despite of heterogeneity
presence. The regular acidizing allow all acid to
be pumped into the most drained and permeable
strikes while porous low permeable upper zones left
untreated.

2. Unoriginal approach to acidizing treatments without
taking into account specific character for each well
individually.

3. Depleted reservoir pressure, which is not allowed
to fully cleanup the well after matrix acidizing
treatment.

4. Water breakthrough for high permeable strikes
in objects II and III. Regular acid treatments lead
to increase communication with water. Selective
diverters which are able to temporarily block
water saturated layers need to be applied for this
circumstance. }

Ta6nuua 1 — Xapaxmepucmurxa KCniyamauuoHnsLx 06sexmoé OHITKM

Table 1 — Formation properties

IKxcnayama- cp eg HAR K %
UUOHHDLIL 2ryouna P ’ Mbﬂ'l it P m ?t Xapaxmepucmurxa Koarexmopa Tun xoanexmopa
oo0sexkm 3“;'827""”’ M ermeasitity, orgsz Al Sublayer properties Reservoir type
Sublayer uorayer mD %
TVD, m
Xapaxmepras monxonoposas Cmpyxmypa nopoo2o
nPoOCMPArCmea, nOBbLULEHHAL HeDMEHACHIUCHHOCITb, Lipeumyujecmseenio
I 1350-1470 3,6 13 CYNGAMUSAUUA U OOTLOMUINMUSALUSL TTOPOO. nopoewili
Thin porous structure of entire sublayer, bigh oil saturation, Porous
rock sulphatization and dolomitization.
Bepxnas uacms obsexma ll npedcmasnierna uepeoosarnuem
KOJKMOPOE NOPOB020 MUNC C NJLOMHBIMU USEECINHAKAMU.
Omioocens HUXICHeLL Hacmi 61mopozo 00sexma
Xapaxmepusyromcs nOSbLULeHHOU KABEPHO3HOCIIbIO, d
maiaice cooepicaruem 8 paspese MATLOMOULHBLX NPOCTLOCE [opossii, noposo-
KOJLLEKINOPOB C MACCUGHO~DOIXOU UL NAUMHAMOU mpeugibii
I 1470-1630 149 128 mexcmypoti. Hab1mo0aromcsa MHO20UUCICHHbLE MPeUjLHbL mpeuqurrivl i
ke , DPA3NUMHOL HANPABACHHOCNU, DACKDOUIMOCIU U 2)CIMOMbL.
Upper part of object I represented by alternation of porous For (f us, por O%‘b
S o ; ) [fissured, fissured
and porous-fissured tight limestone formation types.
Depositions of low part of the object Il partially have high
cavernosity as well as presence of thin interlayers with massive
bulky or tabular geological texture.A lot of differently directed
[issures occurred.
TIpeocmasner 6osee umeree Hacmuoim Hepeoosariem
NAOMHBLX U NOPUCTTBLX USBECINHAKOB. Kacoblil
VEDPYNHEHHbLLL NAACT NPEOCAasiaen cOO0t UHmMepeaJ Tloposuiti, noposo-
paspesa cpeoreri mouyHocmsro om 5.m 00 30 m, mpeuummbliL,
/4 1630-1830 21,2 114 00pA306aHHBLILI COBOKYTTHOCIIBIO PAS/IUHHOZ0 YUC/A mpeuunbLLL
NOPUCIBLX U NAOTNHBLX NAACHIOB. Porous, porous
Object Il represented by more frequent alternation of tight and [fissured, fissured
bulky porous limestone. Every interlayer with gross beight of 5
0 30 mrepresented by number of porous and tight interlayers.
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TCXHOJIOI'MHU

Cpenu NpUYUH HU3KOM 3(D(PEKTUBHOCTU IPOBECHU

KUCJIOTHBIX O6PAa00TOK MOKHO BBIIETTUTD CJIEAYIOIIHE:

1. CJI0KHOE reOJIOTMYECKOE CTPOEHHUE IIACTA, TPEOyIoNee
06432TEIBHOIO NPUMEHEHM S CIIELNAIBbHBIX
KHUCJIOTHBIX OTKJIOHUTEJEH, TO3BOJIAIOMNX
PaBHOMEPHO O6pPa60TATh NPOIUIACTKU C PA3HBIMU
KOJUIEKTOPCKUMU CBOUCTBAMHU. [TOCKOJIbKY TPU
MIPOBEAECHUU KUCIOTHBIX OOPA6OTOK MPOUCXOAUT
MOIVIOIIEHHUE BCETO 3aKAYaHHOI'O OObEMA KUCIOTEI
Hanb60JIE€ TPOHULIAEMBIMH, PA3JPEHUPOBAHHBIMH
MPOIUIACTKAMU, OCTABIIASI HEOOPAOOTAHHBIMHU
BBIIIEJIEKAITNE HU3KOIIPOHUIIAEMBIE IIJIACTBL

2. IIa6n10HHBINA TOXO/] K IPOBEICHUIO OOPAO6OTOK,

5. Formation damage due to using of killing fluid
which cannot fully cleanup from the well.

6. Formation damage due to iron particles flushed
away by treating fluid from tubing.

So the main challenge related to matrix acidizing on
ONGKM is to provide uniform stimulation by means of
temporary block thief zones 11, III and stimulate object
I'simultaneously. At the same time existing wellbore
equipment does not allow to run inflatable packers or
other mechanical diverters with CT due to tubing ID
restrictions. Well kicking-off process and well cleanup
after treatment are also very important tasks for wells
with significantly depleted reservoir pressure and have

HE YYUTBIBAIONIUI CIIEITU(PUKY CKBAYKHH.
. AHOMaJIBHO HU3KOE€ INIACTOBOE JABJICHUE,
HE MO3BOJIAIOINIEE B IOTHOM OObEME U3BJIEYb )KUJIKOCTh
06pPa60OTKH U IPOAYKTHI PEAKIIUU B IIPOLIECCE OCBOCHU S
CKBAKUHBL
. TIpOpPBIB BOJBI 1O BEICOKOITPOHHUITAEMBIM IIPOILIACTKAM
BTOPOI'O U TPETHEI'O OOBEKTOB. KUCIOTHBIE OOPAOOTKU
Ha OOGBOJTHEHHBIX CKBAXKUHAX IIPUBOAAT B JIYUIIIEM
CJIy4ae K PACHIUPEHUIO BOAOIIPOBOAAIINX KAHAJIOB,
IIOP U TPEIHH. JJaHHOE O6CTOATENBCTBO TPEOYET
NIPUMEHEHHNS CENIEKTUBHBIX OTKJIOHUTEJIEN, CHOCOOHBIX
OJIOKHMPOBATH BOJJOHACHIIEHHBIE MHTEPBAJIBL
. IoBpexaenue npu3adboMHON 30HBI IIJIACTA
3HAYUTEIBHBIMH OO'BEMAMHU KUJAKOCTHU ITTyIHIEHH S,
KOTOPBIE 34TEM IPAKTUYECKU HEBO3MOXXHO OTTY/14
U3BJICYb.
. TToBpexieHne Npr3a00nHOM 30HbBI OCA/IKAMU
C PaCTBOPEHHBIM JKEIE30M, CMbIBA€MbIM C HKT
SKUIKOCTIMHU OOPAOOTKU.
OCHOBHOM CJIO)KHOCTBIO IPU ITPOBEAEHNUM KMCTOTHBIX

to be taken into account during technology selection
process.

In order to improve efficiency of matrix acidizing
treatments new integrated stimulation approach was
applied including several Schlumberger technologies
along with CT placement technique.

1st treatment was performed on horizontal well X55
with 600 m of openhole section. Deviation angle of
openhole section is 82 deg, there are 2 sublayers:
objectTand Il.

As far as offset wells are producing some water
decision was made to use selective diverter OilSEEKER®
before main acid treatment to prevent water saturated
layers to be treated. OilISEEKER" is a water based
viscoelastic surfactant and initially has high dynamic
viscosity (up to 10 000 cP) and during matrix acidizing
treatment it selectively block water zone, and vice
versa in hydrocarbon saturated sublayers OilSEEKER®
viscosity is decreasing up to water viscosity. So, there
is no opportunity for acid to stimulate these water

06paboToxk Ha OHT'KM s1BIs1€TCS CEIEKTUBHAS
06pabOTKA IEPBOI'O OO’BEKTA U OJHOBPEMEHHAS O6JIOKA/A
TOIVIOIIAIONIUX 30H (BTOPOU U TpEeTUN OO'bEKTHI). [Ipr
3TOM CYIIECTBYIONIE OIPAHUYEHNSA IO BHYTPEHHEMY
JAUAMETPY BHYTPUCKBAXKUHHOI'O OO0OPYJOBAHUS HE
MO3BOJIAIOT UCIOIb30BATb MEXAHUYECKUE OTKJIOHUTEIHN
U HayBHBIE ITakepbl HAa THKT. OTpadoTKa IpOayKTOB
PEAKIIUN U OCBOEHUE CKBAKUHBI TAKIKE ABJIAETCA
CEPBE3HON 33/1A49€M BBH/TY HU3KOT'O IIJIACTOBOI'O IABJIEHUA
U JJOJIPKHA OBITh IIPUHATA BO BHUMAHUE IIPU BEIOOPE
TEXHOJIOI'UH.

[ noBpIIeHU ST 3(PPEKTUBHOCTH OIIEPALIUH
M0 UHTEHCU(PUKALUN IIPUTOKA ObLII IPEIJIOKEH
KOMITJIEKCHBIM II0AX0/[ C HpI/IMCHCHI/ICM HCCKOJIBKUX
NPOAYKTOB KOMIIAaHUU «[IIIIoMOeprke» ¥ UX PA3MEIIEHUEM
B ckBaxkmHe yepe3 'HKT ¢ yueTom crielrtuuKu Kaxjomn
CKBA’KHHBL

ITepBori nog 06padOTKY C IPUMEHEHHUEM TEXHOIOIUH
KoMIaHuu JIlomoep:xe» 6bl1d BBIOPAHA TOPU3OHTAIBHAS
CKBaKMHA X55, IPEJCTABICHHAA OTKPBITBIM CTBOJIOM.
IlirHA TOPUBOHTAMBHOL ceKirnu 600 M. YTon HaKJIOHA
CKBaKMHBI B MHTEPBAJIE OTKPBITOI'O CTBOJIA COCTABJISIET
82 rpajyca, CKBaK1HA BCKPBIBAECT IIEPBBIH U BTOPOH
AKCITYATAIIUOHHBIE OO'BEKTHI.

saturated sublayers and this technology provide
redirection of acid from water saturated sublayers

to hydrocarbon saturated sublayers (Figure 1). Asa
result producing formations uniformly stimulated
involving new sublayers and water saturated sublayers
temporarily blocked during treatment.

As far as we were pumping via 1.5” CT we are dealing
with pump rate limitation due to high friction inside
CT, as a result modeling using StimCADE software
showed us that only face dissolution will occurred
for this well with long production interval when
pumping HCL with 0.15 m3/min pumping rate. For
deeper wormholes penetration decision was made to
use Super X Emulsion (SXE®) as main treating fluid due
to its high retardation effect (14—19 times higher than
normal HCL). Retardation effect is provided due to acid
is a inner part of mixed emulsion and it is not spending
instantly during treatment. So due to this retardation
effect the length of wormbholes are significantly
increased even with less pumping rate.

In order to provide uniform stimulation of long
production interval there is need to use effective
diversion agent. For this purpose non-polymeric
viscoelastic diverting acid (VDA") was applied.
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TTOCKOJBKY PiJ COCEAHNX CKBA’KHUH PaAb0OTAIOT C
BBIHOCOM ILIACTOBOI BOJIBL, OBLJIO PEMIEHO UCIIONIb30BATh
cenexkTuBHbIN OTKIOHUTENb OIISEEKER® nepe; 3akaukorn
KHCJIOTHBIX COCTABOB B CKBaXUHY. OilSEEKER" — 3TO
BBICOKOBA3KAs1 OECKHUCIOTHASA )KU/IKOCTh HA OCHOBE
ITAB. B BOZOHACHIIEHHBIX NPOMJIACTKAX B TEYEHHE
HeCKONbKUX MUHYT OIISEEKER" HA6MpaeT 3HAYUTETBbHYIO
JUHAMHYECKYIO BA3KOCTD HA C/IBUT, JOXOASAIIYIO
110 10 000 cI1, a B ItacTax, CoOAepKanux yIIEBOAOPO/,
BSI3KOCTb, HA000POT, agacT 70 1 cI1. Takum 06pas3om,
MHOCEAYIOINE NOPLHUYU KUCIOTHI HE IPOHUKAIOT
B BOZJOHACHIIIEHHBIE UHTEPBAJIBL U CEJIEKTUBHO
OTKJIOHSIIOTCS B KOJIJIEKTOPBI C YITIEBOJOPOJAHBIM
HACBIEHUEM (PUCYHOK 1), B pe3y/IbTaTe 4ero
OPOAYKTUBHBIE YIACTKU PABHOMEPHO OOPA6ATBIBAIOTCSA
KUCJIOTHBIMH COCTABAMU, BOBJIEKASI HOBBIE TPOIIACTKH,
4 BOJIOHACBIIIEHHBIE YYACTKU OCTAIOTCS BDEMEHHO
33a0JIOKUPOBAHHBIMH [IJI1 IPOHUKHOBEHU A KUCJIOTHIL.

ITOCKONBKY CKOPOCTB 3aKauky yepe3 'HKT guameTpom
38,1 MM OrpaHUYE€HA BBU/1Y OOJIBIINX OTEPD IABJICHHUS
HA TPEHUE, MOJEIUPOBAHUE OOPA6OTKHU B IPOTIPAMMHOM
komiuiekce StimCADE’ mokasano, uro npu 3axkadke HCI
CO CKOPOCTBIO 0,15 M?/MHH B CKBA>KHHY C OOJIBIIUM
06pabaTBIBAEMBIM HHTEPBATIOM
OyZEeT IPOUCXOIUTD TOIBKO

technologies

Initially SXE* has low viscosity like water (Figure 2a).
At reservoir conditions while the acid spends, the
fluid viscosity is gaining up to 200—-250 cP that is
temporarily block stimulated channels (Figure 2b)
and redirected flow to less permeable un-stimulated
before zones. After treatment VDA" break down by
hydrocarbons. Also for better well cleanup after
treatment VDA" was foamed with nitrogen and
pumped via coiled tubing.

So, integrated matrix acidizing treatment for well X55
was consist of several stages: OilSEEKER” was pumped
at the beginning then SXE* and foamed VDA" stages
were alternated and placed with coiled tubing
providing additional mechanical diversion along entire
production interval.

Well X39(deviated) and X47(vertical) have chosen
for 2nd and 3rd treatment. Both wells are cased hole,
object I and IT are perforated, net pay is 38 m and 55 m
accordingly.

There several changes related to less production
interval of both wells were made in design in
comparison with horizontal well treatment (well X55).
First of all, FoamMAT" technology was used as a

ITOBEPXHOCHOE PACTBOPEHHE
HOPOABI 6€3 0OPA30BAHUS

Jna ynydmeHnus 3pHEKTUBHOCTH
06pabOTKH OBLIIO PEMIEHO B
Ka4eCTBE OCHOBHOM KUJIKOCTH
UCIIOJIb30BATD AMYJIBIUPOBAHHYIO
KHCJIOTY C BBICOKOM CTEIEHBIO
3aepPKKU peakuun SXE”.
ITOCKOJIbKY KHMCJIOTA ABJIAETCSA
BHYTPEHHEN (DA3011 IMYJIbCUH, TO
OHa HE CPa3y BCTYIAECT B KOHTAKT .

Pacxo0 (0onu) / Fractional Flow

. P
Conesoti p-p Yruueepcanvrolit

25 4 Brine | pacmsopument Brine Acid
| MutualSolvent ‘ ‘ m\
BBICOKOIIPOHUIIAEMBIX KAHAJIOB. LU 410m0 npu 80% 60ddHACHIUEHIOCIU - 1

410:md with 80% wa?ersaturation

0 390 .m0 npu 20% soabﬂacumemwc u
: 390 md with 20% water saturation

Conesoiip-p | OSEEKER® Kucnoma

:
edpmenacouyennan 3ona
¥ Oil Zone

| BOOOHACHILUEHHAS 30HA

C TOPOJIOH, 61aroAAPSt IEMy 0 .
JOCTHUTAETCA 3aEPKKA PEAKLINH
B 14—19 pa3 110 CpaBHEHUIO C
o6bryHOM HCI, 3TO MO3BOSIET
06PA30BBIBATH BEICOKOIIPOBOIUMbBIE
KaHaJIbI 3HAYUTEJIbHOU JIUIMHBI TAXKE
MPU HEOOBIION CKOPOCTH 3aKAYKH.
J1711 paBHOMEPHOM O6PA6OTKH BCETO IMTPOAYKTUBHOI'O
MHTEPBAJIAa HEOOXOAUMO IPUMEHEHUE 3(P(PEKTUBHOTO
OTKJIOHSIOHIETO areHTa. C 3TOM 1IEbIO B
K4a4€CTBE OCHOBHOI'O OTKJIOHUTEJIS IPUMEHUIIN
CAMOOTKJIOHAIOIIYIOCA KUCIOTHYIO cUcTeMy VDA" —
O€ECTIOIMMEPHBIN OTKJIOHUTENDb HA OCHOBE ITAB. ITpn
34Ka4YKe B CKBAXKMHY VDA' nMeET BA3KOCTD, COIIOCTABUMYIO
C BA3KOCTBIO BOZBI (PUCYHOK 22). B INTACTOBBIX YCIOBUAX,
IO MEPE PEATUPOBAHMA COIAHOUN KUCIOTDL, BXOAAIIEH B
COCTAB 3TOU CUCTEMBI, IPOUCXOANT HA60P BA3KOCTHU JIO
200-250 cIl 1 BpeMeHHasA 3aKYIIOPKA CO34AaHHBIX VDA"
KaHAJI0B (PUCYHOK 26). TakuM 06pa3oMm, Caeyonas

MTOPITNSI KUCJIOTBI HATIPABJISACTCS B IPYTUE, PAHEE HE }

41 B0 B0 L] 12 40 160 )

Bpems (mun) / Time (min)

Pucynox 1 — Jlabopamopnbstii mecm cucmemst OilSEEKER* na xkepne
Figure 1 — Core lab test of OilSEEKER* system

diverter. FoamMAT" service is one of the most
applicable technologies which allow foam to be
generated in the matrix and plug the pore spaces.
This causes temporarily plugging of the acid-etched
channels and allows acidizing of un-stimulated
zone. One of the most important part of FoamMAT"
technology is proper choosing liquid and nitrogen
rate to be able to maintain stable foam at downhole
conditions. One of StimCADE" module was used for
proper calculation of foam quality. Application of
FoamMAT" technology is also very effective in case
of presence of water saturated layers that is very
important for ONGKM field conditions. Another }
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33aTPOHYTHIE KUCJIOTHOM O6PaBOTKOM yUACTKH.

B ganpHerimeM Ba3kui VDA® paspylaeTcs 11pyu KOHTAKTE
C YITIEBOJOPOJAAMU. 17151 O6JIETUEHUS YAAIEHN S IPOAYKTOB
peakumu VDA' 13 CKBAKUHBI IIPU €T0 3aKAYKE OH
JIOTIOJIHUTEIBHO BCIEHUBAJICSA A30TOM IIPH IOIA4E

uepes3 'HKT.

Takum 00pa3oM, KOMILIEKCHASI KUCJIOTHASI OOpAb0TKA HA
CKBAXKMHE X55 COCTOAIA U3 CIAEAYIONNUX CTATHUI: CHAYAIA
3akayuBanack nopuus OilSEEKER®, a 3aT€M HECKOJIBKO
pa3 yepenoBanuch craanuu SXE* 1 BcrieHeHHOro VDA', ipu
3TOM HU3 KoMnaHOBKU I'HKT nepemeniancs BJjojb BCETO
TOPU3OHTAJIBHOTI'O CTBOJIA, CO3/ABAas1 JJOITOJIHUTEIBHOE
MEXAHUYECKOE OTKJIOHEHHE PAOOUUX KUJKOCTEL.

17151 IpOBEZEHN I BTOPOU U TPETBhEN 0OPabOTOK
OBLIH BBIOPAHBI CKBA’KUHBI X39 (HAKJIOHHAA) U X47
(BepTHUKAIbHAS). BUJI BCKPBITUSA CKBAXKHH — IEPQOpaLus,
3(pPeKTUBHASA MOIITHOCTD BCKPBITBIX UHTEPBAJIOB 55 U 38 M
COOTBETCTBEHHO. MHTEPBAJIBI SKCILTYATALIUN CKBAXXUH
NPEACTABIEHBI KOJUIEKTOPAMU IIEPBOI'O U BTOPOI'O
IKCILTYaTAITUOHHBIX OO'BEKTOB.

ITo cpaBHEHMIO C O6PAOOTKOU T'OPU3OHTAJIBHOM
CKBAXXKUHBI, B CXEMY KUCJIOTHOU OOPAO6OTKH OBLIIA BHECEHBI
HEKOTOPBIE U3MEHEHU S, CBA3AHHBIE CO 3HAYUTEIBHO
MEHBIIIUM UHTEPBAJIIOM OOPAO6OTKU.

Bo-nepBhIX, B KAYECTBE OCHOBHOI'O OTKJIOHUTEJIA
OBLI UCTIOIb30BAH IIEHHBIN OTKIOHUTENb FOamMAT™.
Texuonorus FoamMAT” mo3BoIsSIET TIEHE AOJITOE
BPEMS NOAJIEPKUBATHCA B CTAOMIBHOM COCTOHUH
B IIPU3a00MHOM 30HE, YTO J1A€T BO3MOKHOCTh
3P PEKTUBHO O6JOKUPOBATH KAK IIOPOBOE IIPOCTPAHCTBO,
TAK 1 CO3/IaHHBIE BBICOKOIIPOBOIUMBIE KAHAJIBL
DTO OOYCJIOBIMBAET BDEMEHHOE 3AKYIIOPUBAHUE
06pabOTAHHBIX 30H, CIIOCOOCTBYS JAJIbHENIEN OOPAOOTKE
paHee HE 3ATPOHYTHIX KUCJIOTHOM O6PabOTKOM y4aCTKOB.
BaKHBIM 37IEMEHTOM TEXHOJIOrUM FoamMAT" asiseTcsa
NOAO0P COOTHOIIEHU A JKUJKOCTH M 430T4 JJI ITOJTyYEHUA
ONTUMAJIBHOM KOHCHUCTECHIIUU IIEHBI B IPU3a00MHOM
30HE. [TogOOHBIN pACUYET JENIAETCS B CIIELMAJIBHOM MOJYJIE
IPOrpaMMHOIo KoMIuiekca StimCADE". TexHo1orus
FoamMAT" XapaKTepusyeTcs OTINYUTEIbHON
CIIOCOOHOCTBIO IO CEJIEKTHUBHOMY OJIOKMPOBAHUIO
BOJJOHACBHIEHHBIX MHTEPBAJIOB, YTO IIEPBOCTENEHHO
st yenosut OHI'KM. IpyruM BasKHBIM IIPEUMYIIECTBOM
IIEHHOTI'O OTKJIOHUTENA FoamMAT” saBysieTcst 6bICTPOE U
3P PEKTUBHOE YAAJICHUE €I'0 U3 IUIACTA, YTO OCOOEHHO
BA’KHO B CKBXKMHAX C HU3KHUM IIJIACTOBBIM JIABJICHHUEM.

BTOpBIM BaXKHBIM OTJIMYHEM ObLJIO IIPUMEHEHHE
TEXHUK «[JTMHAMIYECKOTI'O OTKJIOHEHUS U PA3/Ie/IbHON
34KaYKU», KOI7TIA KUCJIOTA 3aKAYUBACTCS YEPE3 MAJIOE
KosblLieBoe pocTpaHcTBO Mex 1y HKT u I'HKT, a
TIEHHBIN OTKJIOHUTEJIb B 3TO XKE CAMOE BPEMS ITIOCTOSHHO
3akauyusaeTcsa yepe3 'HKT, Hu3 KOMIIOHOBKH KOTOPOI'O
HaXOAWUTCSA HAIIPOTUB MOITIOMIAIONIEr0O NHTEPBAIA. TaKUM
06paszoM, pacnionaras THKT HanpoTHUB BTOPOTO OObEKTA
Y TTIOCTOSTHHO HACHIIAs €r0 OTKJIOHUTEaeM FoamMAT?,
MBI MOXXEM CEJIEKTUBHO OOPA6ATHIBATH ITEPBBII OO'EKT
KHUCJIOTOM.
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Pucynox 2 — Hamenenue 6A3K0CMuU KUCIOMHOTL
cucmemst VDA* npu 3axaure 6 ckeancuny (a) u 6
naacme npu peazupPo8anun KUCai0maoi ¢ OPoooti (b)

Figure 2 — Changing VDA* viscosity initially (a) and
inside reservoir during acid spending (b)

important advantage of FoamMAT" application is fast
and effective well cleanup just after the treatment
especially for such depleted reservoir.

The next important thing is an application of “Dual
string pumping” technique when acid is pumping
to CT-tubing annulus (with higher pumping rate)
and foam — via CT across thief zone (object II)
simultaneously saturating this thief zone by foam
which is providing effective dynamic diversion during
treatment allowing perform stimulation of object L.

And the last but not the least is main treating
fluid was changed from SXE* to 15%HCL. It became
possible due to ability to pump acid with higher
pumping rate to CT-tubing annulus. Besides, less
treating interval is promoted for creating high
conductivity channels in near wellbore area, that
was confirmed by treatment modeling results in
StimCADE" software: quantity change from SXE* to
15% HCL on the wells X39 and X47 was not affect
to creating of high conductivity channels during
the treatment. Summarizing all mentioned above,
integrated approach for matrix acidizing treatments
applied for wells X39 and X47 was composed of next
stages: OIISEEKER" was pumped at the beginning,
after that object II was treated by alternation of
15% HCL and FoamMAT" diversion system pumped
via Coiled tubing, finally “dual string” pumping
technique was applied by simultaneously pumping
foam via Coiled tubing across object II and 15%HCL
to CT-tubing annulus to be able to stimulate object L.
Treating plot for well X47 is presented on Figure 3.

Application of all solutions and technologies
mentioned above allowed to resolve all assigned
tasks related to matrix acidizing on ONGKM
field. All treatments were performed in the end of
2011 showed 100% success, average production
incremental for gas is 61%. It should be noted that
production incremental for wells X39 and X47
higher in comparison with production incremental
of horizontal well X55 (Figure 4). One of reasons is
application of less viscous fluid systems for wells
X 39 and X47 which was positively affected to post-
treatment N2 kick-off in conditions of abnormally



TpeTbUM OTIIMYHUEM CTAJId 3aMEHA OCHOBHOM
JKHUJIKOCTH 06paboTku Ha 15% HCl BMmecTO SXE.
DTO CTAIO BO3MOKHBIM O1arOfiapsi TOMY, UTO
CKOPOCTD 3aKAaYKHU YEPES KOJIBLIEBOE TPOCTPAHCTBO
I'HKT — HKT 3Ha4UTEIBHO BHIIIIE, YEM UCPE3
I'HKT. Kpome 3TOro, 3Ha4HUTEIBbHO MEHBIINHI
06padaTBIBAEMBII THTEPBAJ CLIOCOOCTBYET
06PA30BAHUIO BBICOKOITPOBOJANMBIX KAHAJIOB
B IPU3A60MHOI 30HE IIJIACTA, YTO OBLIO
HOATBEPAKIEHO MOJIEIMPOBAHHEM KUCJIOTHOM
06pabOTKU B IPOTPAMMHOM KoMILIeKce StimCADE™
3ameHa SXE Ha 15% HCl Ha ckBaxknHax X39 u
X47 He CKa3bIBAETCSI HA CIIOCOOHOCTH CO3/IABATh
BBICOKOIIPOBOJJMIMBIE KAHAJIBI B XO/I€ OOPAOOTKU.

O6061m124 BBIIIECKA3aHHOE, KOMIIEKCHAS
KUCJIOTHAsI OOpabOTKA HA CKBAXKUHAX X39 1
X47 cocTosiyia U3 CJIEAYIONUX CTAIUMI: CHAYAIa
3akaumnBajiack nopuus OilSEEKER’, 3atem
IPOU3BO/INIIACE OOPAOOTKA BTOPOT'O OOBEKTA
uepeioBanyeM craaui 15% HCl 1 OTKIOHUTEN ST
FoamMAT" uepe3 THKT, nocne atoro F'HKT
pacronarajcs HaIpOTHUB BTOPOT'O OOBEKTA U
4Jepes HET'O MOCTOAHHO 3aKA9HBAJICS IEHHBIN
OTKJIOHUTEJIb, B 3TO JKE€ BPEMS YEPE3 KOJIBbLIEBOE
npoctpancTso 'HKT — HKT nponssoaunach
3aKauka 15% HCl gyt 06paboTKH NEPBOro OObEKTA.
I'paduK 3aKaYKU HA CKBAKMHE X47 IPUBE/ICH HA
PHUCYHEKE 3.

IIprMeHeHye ONMCAHHBIX BBILIE PEIICHUM 1
TEXHOJIOTUI TO3BOJIUJIO 3(P(PEKTUBHO PENTUTD
33/1a4H [0 IIPOBEJEHUIO KMCJIOTHBIX O6Pab0TOK
Ha OHI'KM. IIposenieHHBbIe B KOHIIE 2010 rozga
06paboTKN nokazann 100%-10 yCIENTHOCTD,
CpEeHUT TPUPOCT JCOUTA TIO T3y COCTABIII 61%.
ITpn 3TOM IPUPOCT AEOUTA TTO CKBAKUHAM X39
1 X47 BbllIIE, YEM 10 TOPU3OHTAILHON CKBAKIHE
X55 (pucyHOK 4). ITpeArioaraeTcs, 4To OHOMU
W3 IPUYYH SIBJISIETCS IPHMCHEHUE HA 3THUX
CKBA’KMHAX MEHEE BS3KNX CUCTEM B KAYCCTBE
PA0OYMX )KHUJIKOCTEHN U OTKJIOHUTEJIEH, UTO
ITOJIO’KUTEIBHO CKA32JI0Ch HA KAYECTBE OCBOCHUS
CKBa>KHHBI [10CJIE KUCJIOTHOM OOPabOTKHU B
YCJIOBUSIX aHOMAJIBHO HU3KOT'O IIJIACTOBOI'O
J1aBJieHUsL. JJOCTUTHY TBIE PE3YIBTATHI 10
JIeOMTY ra3a 3HAYMTEJIHO IIPEBBIIIAIOT TOKA3aATEIH,
TIOJTy4Ya€eMBbI€E IIPU IIPOBEACHUUN OOPA0OTOK
TPAAULIMOHHBIMH METOAAMH, U 3(PPEKT OT 0OPAbOTOK
MIPOJIOKACTCS IO CEIO/IHATHUN JIEHb.

[THUIOTHBIE PAGOTHI, TPOBEJCHHBIEC HA CKBAXKHHAX X55,

X39 u X47, nokazann a(pPEKTUBHOCTD ITPEAJIOKEHHOTO
KOMIUIEKCHOTI'O TIO/IXO/1a K [IPOBEJIEHUIO KUCJIOTHBIX
06paboTok Ha OHTKM.

B pesynbrare NpeIoKEHHbBIE TEXHOIOTMU ObLITH
BBICOKO OII€HEHBI pYKOBO/ICTBOM KOMITAHUU

OOO draznpom Jobsrdya OpeHbypr», IIaHUPYETCS
JIaJIbHEHIIIEE COTPYAHUYECTBO C KOMIIAaHHEH
JIlmoMb6ep:xe» B 06J1ACTH NTHTEHCU(DUKAITUU IOOBIYN.

technologies
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Figure 3 - Treatment plot for well X47
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Fifure 4 — All treatments results

low reservoir pressure. Achieved gas production

incremental results considerably exceed results of

conventional treatments and treatments effect is
holding up to date.
This pilot project performed on the wells X55,

X39, X47 proved the efficiency of new integrated

stimulation approach applied on ONGKM field.

As a result, all proposed technologies were highly

estimated by management of “Gazprom dobycha
Orenburg”, so further collaboration is planning

Production enbancement

with Schlumberger company in terms of production

(©) stimulation. ©
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MPAKTUKA

Vbl BbINOJIHAENM NOJIHbIN
CNEKTP PENMIOHTHbIX PABOT

WE DO THE WHOLE RANGE
OF WORKOVER OPERATIONS

Ha eonpocwet nauiez2o scyprana omeeuaem IO.B. Bazaros, K.im.m.,
3aAmecmument 2eHepaibH0o20 OUPeKmopa 1o Passuniuio

OO0 Banoaapcmpotipecypc», CepeucHoll KOMnaHuu ¢ 6ONbUUMU
803moxucHocmamU u onvimom KPC. Ieozpagpus padom komnanuu
exce200H0 PACUUUDACTNCA UL HblHE BKII0YAent YPeH20UCKOe,
Amoypecroe, Sanonaproe, FOpxaposckoe, Ta308cKoe mecmoporcoeriiis
nebmu u 2asa./lecamunemmuti Onvim 1naroc COBPEMeHHoe
obopyoosariue i KeauPuuUpPOBaHbiil ePCoOHal 0360101
besasapuiino, 8 Kpamudatiuiie CPOKU 8bLNOIHANG CIONCHBLE PAOOMIbL.
3anoaapcmporipecypc umeem oee Kpynmvie 6asol nPouU3600CMeEeHHO20
obecneuenus 6 Hosom Yperzoe uAmoypze, bonee 200 eouruy, asmo- u
CneyuaIbHOU mexHuKU. I Iammaouans noCMmosiHHO 0eiCIneyoOuUx
opuzao KPC u 35C 0Omauraromcs CanrceHHoCmsio 8 Padome i 6bLCOKOLL
nPOU3EO0CBEHHOL OUCUUNTIUHOLL, YIMO 00eCneuusaemcs Pe2ynapmoll
ammecmauuert nepPCoHaIa U NOBbLULEHUCM KEAJIUPDUKALULL.

We are speaking with Mr. Yu.V.Vaganouv, D. Sc., Deputy Director General for Development,
Zapolyarstroyresurs, a service company with great capabilities and experience in well workover.

The geography of the compan)’s activities is constantly expanding and currently includes
Urengoyskoye, Yamburgskoye, Zapolyarnoye, Yurkbarovskoye and Tazovskoye oil and gas fields.
Ten-year experience plus state-of-the-art equipment and qualified personnel allow the company
performing complicated operations in the shortest possible time without accidents and emergencies.
Zapolyarstroyresurs bas two lavge supply facilities located in Novy Urengoy and Yamburg, more than
200 units of automotive and special equipment. The main feature of company’s 15 regular workover
and sidetracking teams is their well-coordinated work and high labor discipline ensured by regular

personnel attestation and advanced training

Bpema koamioounza: FOpuii Braoumuposuu, na

Kaxux gudax pabom cneyuaausupyemcs Bawma
Komnanua?
IOpuii Bazanoe: OO0 «3a11011pCTPOUAPECYPC>

BCACT CBOIO ICATCIBHOCTD B CYPOBBIX KIIMMATUYCCKUX

yenosuax Kparinero Cesepa 3anmaguoit Cubupu, Ha
VPEHTOINCKOM, AMOYPrcKoM, 3aNIOIAPHOM U PAJIE
leYI‘I/IX I'da30BbIX, I'A30OKOHACHCATHBIX 1 HC(i)THHI:IX
MECTOPOXKIEHUH. MBI BBIITOTHAEM ITOJTHBIN CIIEKTP
PEMOHTHBIX PA6OT HA CKBAKUHE, TAK HA3bIBAEMBIN
PEMOHT 1O/ K104, 32 6071€€ YEM JIECATUIECTHUN
OIIBIT PAOOT HA MECTOPOXK/CHUSAX CEBEPA 3aNIaJHOU

Coiled Tubing Times: Mr. Vaganov, what types
of works does your company specialize in?
Yury Vaganov: Zapolyarstroyresurs is operating
in harsh climatic conditions of the Far North region
of Western Siberia at Urengoyskoye, Yamburgskoye,
Zapolyarnoye and a number of other gas, gas
condensate and oil fields. We are performing the
whole range of workover operations on a well, the so-
called turn-key workover. Over its ten-year experience
of working in the northern regions of Western
Siberia, the company has mastered most types of well
workover operations starting with sand plug removal

Cubupu OCBOEHO OOJIBITUHCTBO BUJIOB KAIIUTAJIBHOI'O
PEMOHTA CKBAKUH, HAYNHAS OT pabOT MO IUKBUAAITUU
MECYAHBIX IPOOOK U OCBOEHUIO CKBAXKUH C [IOMONIbIO
KOJITIOOMHT'OBOH YCTAHOBKU U 3aKAHYHBASI TAKUM
CJIO’KHBIM BUJJOM PEMOHTA, KAK BOCCTAHOBJICHUE

and well completion with the use of coiled tubing unit
and ending with such complicated works as reservoir
productivity restoration by drilling a horizontal
sidetrack. Our company is the only service company in
the region that can perform such workover operation.

42 Ne 6 (038) Hosops /November 2011



practice

OPOAYKTHUBHOCTH 3AJIEKH ITyTEM 3aPE3KU U OYPEHUSA
OOKOBOTI'O CTBOJIA CKBAXKHUHBIL, C TOPU30OHTAJIbHBIM
OKOH4YaHHEeM. Hamta KOMIIaHUA ABJIAETCA €AUHCTBEHHOM
B PEr'MOHE CEPBUCHOM opranusanued KPC,
BBITIOIHSIIONICH OJJOOHBIE OTIEPAIIUH.

BK: Kaxum negpmecepsuctsim o00pyoosanuem
pacnonazaem Bawe npeonpuamue?

FO.B.: YV HAC UMEIOTCA IBE KONTIOOMHIOBBIE YCTAHOBKMU:
M20 npousBozctsa C3AO «duamartr» 1 DST 8500
AMEPUKAHCKOTO NTPOU3BOACTBA. O6€ YCTAHOBKHU -

OCHAIIIEHBI TMOKOI TPyOOU AraMeTpOM 38,1 MM, Koamiob6unzoean ycmanosexa MK20
ry6UHA HAMOTKH TPY6BI HA 6apabaH jocTuraet 4570 m. MK20 CT unit
VCTaHOBKHU JOYKOMIIJIEKTOBAHBI OOOPYAOBAHHEM
JIIS1 PAGOTHI IPU HU3KUX TEMIIEPATYyPAX B YCIOBUAX CTT: What oil service equipment does your
Kparinero Cesepa. Takske BEAyTCsI IEPETOBOPHI O company have?
NPpUOOPETEHNH HOBOY YCTAHOBKHM M30 NPOMU3BOACTBA Yu.V.: We have two coiled tubing units:
C3AO «Puamant», HAJEEMCS K KOHILY T'O/1a IPOBECTHU Hied- M20 manufactured by Fidmash and DST 8500
MOHTaK YCTAHOBKHU Ha 6a3€ B ropojie HOBbIN YPEHTOM. manufactured in the US. Both units are equipped
IIpy 3TOM Halla KOMIIAHUA PACIIOJATA€T IIEPESBHUKHBIMU with the 1.5-inch tube up to 14,990 feet long. The
[IO/YbEMHBIMHU arperaramu: aerkumu (60—80 1) u units are also equipped with special equipment
TsKesIBIMU (100—-125 T), KOTOPBIE ITO3BOJIAIOT BBIIIOJIHATD meant for operation at low temperatures of the
paboThI HA IMTYOOKUX U CBEPXTTTYOOKUX CKBAKUHAX. Far North. We are currently negotiating the purchase
3anepuog ¢ 2008 rojja y HaC UJIET IPOLECC OOHOBICHU S of a new M30 coiled tubing unit manufactured
apKa OOOPYNOBAHUSA, HAYUHAA OT CIIELITEXHUKH, by Fidmash, and we hope to do the supervised
LEMEHTUPOBOYHBIX YCTAHOBOK U IIOJbEMHBIX AIPErATOB, installation of the unit at our base in Novy Urengoy
3aKAHYMBASA A30THBIMU arperaTramMu. Ha cerogHamHmmn by the end of the year. At the same time our company
JICHb MBI C YBEPEHHOCTBIO MOKEM CKA34Th YTO, ATPETaAThHI Y has mobile rigs: light ones
HAC, IO CYTH, HOBBIE, HE CTAPIIE TPEX-YEThIPEX JIET. (132,300 — 176,400 pounds) and heavy ones
(220,500 — 275,600 pounds) that allow working at
BK: Kaxux pe3yasmamoe y0aioCtb 00CmMuls deep and ultra-deep wells. In 2008 we started the
6 nocaeonee 200st? C Kaxkumu 3aKa3zuuKamnu process of upgrading the stock of our equipment:
paobomaem eawma komnanun? special equipment, cementing units, rigs and
FO.B.: I71aBHBIM PE3YJIbTATOM 51 CYHUTAIO TO, YTO nitrogen units. Today it is safe to say that we use,
MBI 3AITYCTHJIN HAIIPABJIEHHUE 11O OYPEHUIO OOKOBBIX in fact, new equipment that is 3—4 years old.
CTBOJIOB, HA JIAHHBII MOMCHT y HAC YKOMIIJIEKTOBAHO U
IIOCTOSIHHO JIEUCTBYIOT TpH 6pura/ibl 35C. DTO GbLI OUEHb CTT: What results did you manage to achieve
TPYAOEMKHH, 3ATPATHBI IPOEKT, HO BCE-TAKH MbI CMOIJIN over the recent years? What customers does
ero ocBouTb. E1tie o/inH BasKHbIN pe3ynbrat: B 2010 rogy your company work with?
MBI JOGMJIHCH CTOIIPOIIEHTHOM 6€3aBAPUUHOCTU: Yu.V.: The main result, I believe, is that we
HHU €AMHOU aBapun! OTMEUY, YTO TAKOT'O PE3YIBTATA started to perform sidetracking and currently we
MPAKTUYECKU HUKTO He Jo6mBascsa. OCHOBHOM HAII have three fully equipped permanent sidetracking
33aKa349UK — ['a3mpom go661ua SIMGYpr, HO MBI pab0OTAEM teams. This was a time-consuming and costly
CO BCEMU HE(PTETA30J00BIBAIOITNMH KOMITAHUSIMU B project but we managed to implement it. There is
JITAHHOM pPErMOHE. another important result: in 2010 our company
achieved 100% accident-free performance — not a
BK: Kakxue ynukxaabhbie onepauu yoaiocs single accident! We are almost the only company
npoeecmu? that could achieve such a performance. Our main
FO.B.: MbI IPOBENTU KAK MUHHUMYM OJTHY YHUKAJIBHYIO customer is Gazprom Dobycha Yamburg but we also
ONIepaITIo — OCBOEHHE I'A30BOI CKBAKHHBI 6€3 work with all other oil and gas producing companies
KOJITIOOMHI'OBOU YCTAHOBKH, YTO ITO3BOJIUJIO in the region.
32JI€MICTBOBATD YCTAHOBKY HA JIPYTOU CKBAXKUHE,
TPE6YIONEH PEMOHTA, U IIPH TOM COKPATHUTH OOIIee CTT: What unique operations did your
BPEMS PEMOHTHBIX PA60T. Ceryac INIAHUPYEM company manage to perform?
IIPOBOAXUTH PEMOHTHO-U3OJISALIMOHHBIE PAO6OTHI HA Yu.V.: We performed at least one unique operation —
CEHOMAHCKOM 32JI€KU B OCJIOKHEHHBIX YCJIOBUSX this is gas well completion without the use of coiled
MA/IAFOIIEH JOOBIYH. YHUKAJIBHOCTb COCTOUT B TOM, } tubing unit what allowed us using CT unit on }
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TIPAKTHKA

4TO HEOOXOAMMO NPOBECTH PAOOTHI IO OTPAHUYECHUIO
BOJIOIIPHUTOKA, IIPH 3TOM HE YMEHBINA 3(P(PEKTUBHON
TOJIIIUHBI 'A30HACHIIEHHOI'O I1J1ACT4A, 314 YTO HU OJJHA
JIpyrasi CEpBUCHAsI KOMITAHUS HE PUCKYET 6paThC U3-34
CJIOKHOCTH IIOCTABJIIEHHOU 33/1a4YM.

another well that required workover; so, we managed
to reduce the total workover time. We also plan to
perform squeeze jobs at the Cenomanian formation
under complicated conditions of declining
production. The uniqueness of these jobs is that it is
necessary to do water shutoff without reducing the
effective thickness of the gas-saturated reservoir. No
other service company wants to take on this work
due to its complexity.

BK: Kaxoe o60pyoosanue gam nompeoyemcs onsn
npoeeoenus IMoil yHuKaivHoil onepavuu?

FO.B.: O60pynoBaHue NOTPEGYETCA CTAHAAPTHOE,
HHUYETro HOBOT'O, TIO3TOMY U 6€PEMCS, YTO paboTh
HE ITOTPEOGYIOT JOTOTHUTEIBHBIX 32TPAT HA
TEXHUKY. [Io06HBIE OTIEPAINH, KAK IIPABUJIO,
IPOBOAUIU 3APYOEKHBIE CEPBUCHBIE KOMITAHUH,
COOTBETCTBEHHO, CTOUMOCTbD ObL7Ia HAMHOI'O BHIIIE. Y
HAC Bce O60PYAOBAHNE OTEYECTBEHHOE, IUTIOC MBI OY/IEM
324KAYMBATH OTECYCCTBEHHBIN peareHT. Bce Mpon3BOIUTCS
B Poccuy, mo3TOMY MBI OIILYIIIAEM CE6SI BIIOJTHE
KOHKYPEHTOCIIOCOOHBIMH.

CTT: What equipment will you need to
perform this unique operation?

Yu.V.: We will need standard equipment, nothing
new. That is why we are taking on this work — it does
not require additional expenses for hardware. As a
rule similar jobs were performed by foreign service
companies, so the cost was much higher. All our
equipment is of domestic production, plus we plan
to inject chemical agent of domestic production. All
the abovementioned is manufactured in Russia that
is why we feel quite competitive.

BK: Kakxoebt Kpumepuu 66160pa moz2o uau uHozo
o60pyoosanun?

IO.B.: Bo-11epBbIX, B paCdeT IPUHUMAECTCSA
COOTHOIIEHHE «II€HA — KAYECTBO», BO-BTOPBIX, OUEHb
BAKHO TTOCJIENPO/AKHOE OOCIYKHUBAHUE, TIPEXK/IE BCETO
BO3MOKHOCTDB OBICTPOM JOCTABKUA KOMILIEKTYIONIUX.
Beab paxe caMmoe HaeXKHOE OO60PYJOBAHUE NHOT1A
JIOMAETCH, 14 1 pAOOTAEM MBI B TAKUX YCJIOBUAX, YTO 3TOT
KPUTEPUU CJIIOKHO NTEPEOLIEHUTD.

CTT: What criteria do you apply to select this
or that kind of equipment?

Yu.V.: First of all we take into account such factor
as value for money; secondly, after-sales servicing
is very important, especially the possibility of fast
delivery of component parts. You know, even the
most reliable equipment breaks down sometimes,
plus we are working under such conditions that this
criterion cannot be underestimated.

BK: Hcnbvimbleaem aiu KOMRAHUA npooremy
HexeamKu KearuuuupPosannslx kaopoe? Ecau oa,
mo, kax BolL ee pemaeme?

FO.B.: Hamwu 6purajet KPC, 35C u 6purajibt
KOJITIOOMHIa YKOMIUIEKTOBAHBI KBAJTU(DUIIMPOBAHHBIM,
ONBITHBIM IIEPCOHAJIOM, UMEIOIIHUM OIIBIT PA6OTHI
MOCTOAHHBIM COCTABOM HE MEHEE TPEX JIET. MHKEHEPHO-
TEXHUYECKUI IIEPCOHAT UMEET HEOOXOAUMYIO
KBAJIU(PUKALUIO, A TAKXKE TPEOYEMBIE JOIYCKHU K
CJIOKHBIM PA60TAM, IPOBOJUMBIM HA HE(PTAHBIX U
Ira30BBIX CKBA)KMHAX. T€EM HE MEHEE MBI JKUBEM OJJHOU
CyAbOOI C HAIUM I'OCYJApPCTBOM, 4 IIPOOIE€MA HEXBATKHU

CTT: Does your company face the lack of
skilled personnel issue? If yes, how do you
resolve it?

Yu.V.: Our workover, sidetracking and coiled
tubing teams consist of highly-qualified and skilled
specialists that have no less than three-year working
experience as a permanent team. Engineering and
technical personnel has the necessary qualification
and all the required permits to perform complicated

BBICOKOKJIACCHBIX CIIELTUAIUCTOB — OOJIE3HD BCEN
CTpaHbL 1 pabo4duX CIEIUAIBHOCTEN MBI pEIIAEM
€€ CJIEAYIONIUM OOPA30M: CO3/1AJ I COOCTBECHHBIN
O0Yy4aIOMUNI HEHTP, OCHALECHHBIN TPEHAXKEPOM-
umutatopom KPC CaHkT-IIeTepOyprckoro
MPOU3BOACTBA, 3AKJIIOYHIIN JJOTOBOP C YYUIHIIEM,
KOTOPOE 6YAET TOTOBUTDH CBOUX YYAIUXCS B HAIIIEM
LIEHTPE, 4 U3 HUX MBI CMOKEM I1OI6UPATh cebe
KBAJTU(PUIIUPOBAHHBIE KA/IPHI.

BK: Omxyoa Boi uepnaeme ungopmauuio o HosLx

menoenyuax pazeumun nedmecepeuca?
FO.B.: Hamu crieliuajarucThl IOCTOSIHHO MTOCEHIaI0T
€XETOJJHbIE KOH(PEPEHINH, ITIOCBSICHHbIC

HE(TEra30BOMY €Y, TAKKE UCIIOIb3YEM IIEPUOJUIECKHUE

OTPACJIEBBIC KYPHAJIbI, UTHTCPHET.
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types of works on oil and gas wells. Nevertheless,
we live and work in our country, and the lack of
top-ranked specialists is the national problem. As
for the workers, we resolve the issue in the following
way: we have established our own training center
equipped with workover simulator manufactured

in St. Petersburg; we have concluded a contract with
a vocational school — its students will be trained

at our center and we will be able to select qualified
personnel out of the graduates.

CTT: Where do you get information about new
tendencies of oil service sector development?
Yu.V.: Our specialists regularly attend annual
oil and gas conferences, they read periodical trade
journals, Internet.



BK: Kaxoii ungpopmaruu cezoona Bamn ne xeamaem?

FO.B.: He XBaTaeT KOHKPETHON MH(POPMALIUH IO
NPUMEHAEMBIM TEXHOIOrUAM. KOH(pepeHy, Kak
npaBuio, Ha 80—90% NOCBAIEHB OOOPYJOBAHUIO U €TO
MPOU3BO/ICTBY, 4 HETOCPEACTBEHHO O CAMHM TEXHOJIOTHUAM
MIPOBEIECHUS PAOOT MH(MOPMAIIUU KPAHHE HEJJOCTATOYHO.

BK: Hyscenau, Ha Baw 832150, ungpopmaruonnsiii
nopmaJ, OCEAWEHHBLIL UCKTIOUUMENLHO
Hegpmezazogomy cepaucy?

IO.B.: KOHEYHO, HYKEH, TAK KAK B CJTy4Y4€ UCIIOIb30BAHUA
CTAH/IAPTHBIX [IOMCKOBUKOB, 3ATPAYUBACTCS 3HAYHUTEIBHOC
BpeMs Ha O6PAOOTKY JTHUIITHEN NH(POPMAIIUH, HE
OTHOCSIIEHCS K PENTAEMOH ITpobiieme. Hanudune Takoro
OPTAJa 3HAYUTEIBHO AKTUBU3HUPOBAJIO OB PAOOTY.

BK: Kakue mexno02uu mexyu,ezo KanumaibHozo
pemonma cxkeaxcun nauoonee gocmpeodo8anvl
6 Bawem pezuone?

FO.B.: B HamieM perruoHe HAaub0Iee BOCTPEOOBAHBI
PEMOHTHO-U3OAIMOHHBIE PA6OTHI, KPETIJIEHUE
IMPUCKBAKUHHOM 30HBI [1J1ACT4, TO €CTH TO, YEM MBI
TUTAHUPYEM 3aHUMATBCSA B OJIMKANUIIEM Oy 1yIeM. Mbl
ITOCTOSTHHO ITPOBOIIM MOHHUTOPWHI PBIHKA, [IOTOMY
BJIAJIcEM HH(POPMAITHEI O TOM, KAKHE TEXHOIOTH
OyayT BOCTPEOOBAHBL, U CTAPAEMCS JJBUT'ATHCS B ATOM
HAIIPABJICHUM.

BK: Kax BbL cuumaeme, Kaxue mexHoaozuu 6yoym
socmpeodosansvt uepes 5-10.1em?

IO.B.: B fImano-HeHnenkoMm aBTOHOMHOM OKPYT€, IO BCEN
BEPOSITHOCTH, OYyT BOCTPEOOBAHBI KOJIITIOOMHI'OBbIC
TEXHOJITUH, IPUMEHAEMBIE V11 THTEHCU(PUKAITUH
TOPU3OHTAJIBHOI'O YYACTKA CTBOJIA CKBAKUHDI, 4 TAKKE
PEMOHTHO-U3O0NALIMOHHBIE PA6OTHL.

Hpunaa I'PY3JIUJIOBHUY, Mapuaa KOPJKHK, <BpeMs KOJITIOGHHTIA»

practice

CTT: What kind of information do you lack?

Yu.V.: We lack specific information about
technologies currently applied. As a rule, 80-90% of
information provided at the conferences is about
equipment and its production and there is very little
information about the technologies and the process
of works performance.

CTT: In your opinion, is there a need for a
data portal dedicated to oil and gas services
only?

Yu.V.: Of course there is a need for such a portal,
because when using conventional web searching
engines a lot of time is spent to process excessive
and irrelevant information. If there was such a data
portal it would have simplified and accelerated our
work.

CTT: What well workover technologies are
most demanded in your region?

Yu.V.: The most demanded works in our region
are squeeze jobs, and fixing the near-wellbore zones
of formation, i.e. the works that we plan to perform
in the near future. We are doing a continuous market
monitoring, so we know what technologies will be
in demand in the future and we try to move in this
direction.

CTT: Inyour opinion, what technologies will
be in demand in 5-10 years?

Yu.V.: Much more likely that coiled tubing
technologies used for stimulation of horizontal well
bores and squeeze jobs will be the most demanded
technologies in Yamalo-Nenets Autonomous Okrug.

Irina GRUZDILOVICH, Marina KORZHIK,
Coiled Tubing Times

13 OT3bIBOB 3AKA34YUKOB O COTPYAHUYECTBE
C 000 «3AMONAPCTPOMNPECYPC»

Mo pe3ynsTatam paboT Ha YcTb-Typnerickom
NULIEH3WOHHOM y4acTKe cJieayeT OTMETUTb, YTO KOMMaHMS
OO0O0 «3anonsapcTporipecypc» NEPBON B perMoHe nposena

npoBoaKYy OOKOBOro CTBONA C FOPU3OHTANbHbIM Y4aCTKOM
Ha A4YMOBCKOM FOPU30HTE.

000 «llypHepTb»

Mpy1 NpoBeAeHUN PEMOHTHbIX paboT OTMEYaETCs BbICOKOE
KAYeCTBO BbIMOMHAEMbIX TEXHOIOMMYECKMX OMepaLui,
©e3aBapUNHOCTb.

®ununan «YpeHrov 6ypeHne» OO0 «a3npom 6ypeHue»

OTnnYUTENBLHOMN '-IepTOVI KOMMaHUU ABNAETCA CKOPOCTb
BbINOJIHEHNA pa60T C BbICOKMM Ka4eCTBOM, a TakXxe
cBOEBpPEMEHHOE pearMpoBaHue C NONOXUTENbHbIM pe3ynbTaToOM
Ha HenpeaBunaeHHbIe CUTyauun.

HoBoypeHrovickui ¢punuan 3A0 HIL «Hegpremaw-Hayka»

FEEDBACK FROM
ZAPOLYARSTROYRESURS'S CUSTOMERS

Based on the results of works performed at Ust-
Purpeyski license area it should be emphasized that
Zapolyarstroyresurs was the first company in the region
to drill horizontal sidetrack in the Achimovsk formation.

Purneft

We can note high quality of technological
operations and accident-free performance during
workover.

Urengoy Bureniye Branch, Gazprom Bureniye

One of the distinctive features of the company is
the time of job performance and its high quality
as well as timely reaction (with good results) to the
unforeseen situations.

Novy Urengoy Branch of Scientific and Production
Company Neftemash-Nauka
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BOITPOCHI CIICITUATTUCTY

PeMOHTHO-U3ONALVOHHbIC PAGOTLI
C MCNOJNIb30BaHMEM TAMNOHA)KHOIro
pacTBOpa Ha YrNeBoAOPOAHOM OCHOBE

Cement Squeeze with Utilization
of Hydrocarbon-Based Cement Slurry

Ha sonpocor omeeuaem H.H. EQPumos, K.11.1., 3aMeCmumesb mexHuueckozo oupexmopa
3A0 Xumerxo-IAHI >,

N.N. Efimouv, Ph.D. ('Technical Sciences), technical vice-manager of ZAO Chimeko-GANG,
is answering the questions of Coiled Tubing Times Journal.

. EHTHEIE
Bpems xonrroonHra: Hukxosnai HukosxaesHud, CTaBbL!

MMOKAJTYHCTA, PACCKAIKHUTE O CEJIEKTHBHOM
H30JALHH PACTBOPAMH HA YITIEBOJOPOLHOM
OCHOBE€.

H.H. E¢pumoB: /)11 CEIEKTUBHOM U30JISAITIU
BOJOIIPUTOKOB, B TOM YHCJIC TTIOJJONBCHHBIX,
MEXILIACTOBBIX U MOATAHYTOI'O KOHYCA
06BOAHEHHOCTH PT'Y HEe(TH M ra3a MMEHN HifYeHe
N.M.Ty6bkuHa pa3paboTaH 6€3BOJHBIA TaM
IOHAKHBIA PACTBOP HA YITIEBOJOPOAHOU OCHOBE
(BTPYO), KOTOPBIN IPEACTABIIAET COOOM CYCIIEH3UIO
LieMeHTa ¢ Komno3uuen [TAB B crieninaibHOM
YINIEBOAOPOAHON KUAKOCTH (JJC-BTPYO). ITocne
MONAJAHHA B BOAOCOAECPKAIYIO CPENY IPOUCXOLUT
3aMEIIEHNE YITIEBOJOPOAHON )KUJKOCTHU HA
Boay, BTPYO npeBpamaeTcs B ryCTyIO ACTY, 4
34TEM B BBICOKOIIPOYHBIN U MAJIONIPOHULIAEMBIA
LEMEHTHBIN KAMEHDb. b€3 KOHTAKTA C BOJOU PACTBOP
HE I'YCTEET, HE PACCIANUBAETCA U COXPAHAET CBOU
cBoricTBa 60see 10 yacos. Kommozuiius ITAB,
BBOAUMAs B BTPYO, ABsieTCs AUCIIEPIEHTOM,
PA3KMKACT CYCIIEH3UIO U IO3BOJISIET YMEHBIIINUTD

YIVIEBOJOPOALIEMEHTHOE OTHOIIEHUE, T.€. YBEJIMUYUTD Coiled Tubing Times: Nikolay Nilkolaevich,
KOJIMYECTBO CYXOI'O IIEMEHTA, KOTOPOE MOXHO please, tell us about selective isolation by
32TBOPUTB B JAHHOM OO'BEME YITIEBOJOPOHOMN means of hydrocarbon-based slurries.
JKMJIKOCTU. Birarogaps 3ToMy MOXKHO IIPUT'OTOBUTD N.N. Efimov: For selective isolation of water
BTPYO nmnoTHOCTBIO 10 2050 KI/M? HA CTAHAAPTHOM zones, including bottom, interstratial and pulled-
neMmenTe. Komnosunus [TAB, ruipodobusupys up water cut cones, The .M. Gubkin Russian State
YACTUYKHU [IEMEHTA, PE3KO CHUIKAET BI3KOCTh University of Oil and Gas (RSUOG) has developed
PacTBOPA, HOBBIMIAET AUCIIEPCHOCTD LIEMEHTA U hydrocarbon-based non-aqueous cement slurry
CEMMEHTAILIMOHHYIO YCTONYUBOCTD, yBETUUHUBAET (BTRUO), which represents suspended mixture of
BPEMSI COXPAHEHUS €TI0 NPOKAYUBAEMOCTH, UTO cement, surfactant composition and hydrocarbon
THO3BOJISIET BBECTU JJOIIOJTHUTEIBHOE KOTUUYECTBO fluid (DS-BTRUO). After entering the aqueous
pacTBOpa B U30JIUPYEMBIF UHTEPBAJL B pesynbrare medium hydrocarbon fluid is replaced with water,
BTPYO NpOHUKAET B BOAZOHOCHBIH IIJIACT HA which leads to transformation of BTRUO into stiff
OGONBIIYIO ITTyOUHY, 06pa3ys KAMEHD, KOHEYHAS paste and then into high-strength and tight cement
MPOYHOCTD HA CKATUE KOTOPOTI'O COCTABJISAET stone. In the absence of water cement slurry does
27 MIla. not become thick, does not demix and preserves

46 No6 (038) Hosi6ps /November 2011



M C110/1b30BaHUE PA3/IMYHBIX MUHEPAJIbHBIX
JI06ABOK, BSKYITUX PA3HOI'O KJIACCA JUCIIEPCHOCTU
u ITAB 1103BOJI€T PETYIUPOBATD IVIOTHOCTD,
BA3KOCTb, (prutbTparootaady BTPYO. B 3aBucumoctu
OT JUCIIEPCHOCTHU BSXKYILETO HAMU IIPEIJIOKEHA
knaccudpuxanusa BTPYO no mapkam «CTaHaapT»,
«Menuym» U «<MHUKPO», a4 B 3AO «Xumexo-T'AHI»
HAJIAKEH BBIITYCK IIeMEHTHBIX cMecett LIC BTPYO
MapoK «Crangapt», «Meguym» 1 «MHUKpPO», A TAKIKE
CIIEIMATIBHOM YI1€BOOPOAHON xxuiKkocTu JC BTPYO
u [TAB BTPYO j15151 peMOHTHO-HU30ISIIIMOHHBIX PA6OT.

Bpemsa korTroo0mnHra: KakoBa TeXHOJIOTHU A
npoussoacrsa PUP?

H.H. EdprMOB: B 3aBUCUMOCTH OT THIIA
KOJIJIEKTOPA U IPUEMHUCTOCTH CKBAXKUHBI JIJ151
CEJIEKTUBHON U30JISIIIMU UCTIONIB3YIOT TY UJIM UHYIO
mapky LHC BTPYO, a Tak:ke BBIOUPAIOT OO'bEM 3AKAYKHU
(tabnuna 1).

questions to specialist

its properties for more than 10 hours. Surfactant
composition, which is included into BRTUO, is a
high detergent. It thins up the suspended mixture
and allows to decrease hydrocarbon-cement ratio,
i.e. to increase the amount of dry cement in the
given volume of hydrocarbon fluid. As a result
it is possible to prepare BTRUO with densities
up to 2050 kg/m? (128 Ibs/ft?) using standard
cement. Surfactant composition makes cement
particles hydrophobic, which results in significant
decrease of slurry viscosity, increase of cement
dispersion ability and sedimentation resistance.
It also increases cement slurry thickening time
that allows to inject more slurry into section being
isolated. As a result, BTRUO permeates deeply into
water-bearing formation and forms a cement stone,
ultimate strength of which is 27 MPa (3916 psi).
Utilization of different mineral admixtures,
cements of different dispersion ability grade and

Taoruua 1 — Boroop mapru u oo6sema LIC BTPYO 0215 cenreKkmuéHOl U3onAUUU 6000ONPUMOKOE 6 3d8UCUMOCIU

om muna KOAReKmopa u nPUuemucmocmiu CKeaICuHsl

Table 1 - Selection of grade and injected amount of CS BTRUO for selective isolation of water zones in accordance

with reservoir type and well intake capacity

TIpLremucmocms CKGANCUHDL, Mabia uemenmmnoii cmeci
A Tun Koanexkmopa M /cymnpu 10,0MIa P Lle BTPYO O6sem BTPYO,m*
B Type of reservoir Well intake capacity, 5 Amount of BIRUO, m?
mi/day at 10.0 MPa (1450 psi) Stz G LR
1 ;{Zg LZZZ?)Z;%Z& 720 u eblue Cmandapm Hemenee 6,0
Carbonate, fractured 720 and bigher Standard Not less than 6.0
Kapbonamroiti
2 mpeuuHo-nopossLL 400 Meouym 40
Carbonate, Medium ’
porous-fractured
3 Kapbonammnoiii 200 Murpo 20
Carbonate Micro ’
Teppuzerroiii
4 BbLCOKOOPECHUPOBANHDBLLL 400 A]/;fop o 4,0
Terrigenous, bighly drained wero
5 Teppuzermnwiti 200 Muxpo 20
Terrigenous Micro ’

17151 HOBBIIMIEHUS KAYECTBA PEMOHTHBIX PabOT
npu npurotosaeHuu BTPYO Ha CKBaXKHHE, KPOME
CIIELIMAJIBHO ITOATIOTOBJIEHHOM IIEMEHTHOM CMECU
(LICBTPYO), ITAB BTPYO u yrieBogopOogHOM
xkuakocTH (JC BTPYO) HEO6XOAUMO IPUMEHEHHE
CMECHUTEJIBHOU EMKOCTH U T'UPABINYECKOTO
JIIHCIIEPraToOpP4, 4 1J1s1 NOBBIIICHUS YCIECITHOCTH
IIEMEHTUPOBAHUS NOJ, JJABJICHUEM — UCIHOJIb30BAHUE
MAKEPA U YBEIIUYEHHE OO'bEMA 3AKAUHNBAECMOT'O
BTPYO g0 0,5 M? Ha MeTp UHTEPBAIA HEPHOPAIUHU.

B nponecce 3KCIryaranuy CKBa>KUHbL
NPU3a00KHAS 30HA IIACTA HEOJJTHOKPATHO
TOJIBEPTACTCS BO3/ICHCTBUIO BOJBI KAK 34 CUET

O6BOJHEHUS JOOBIBAEMOM TPOAYKIIMEH, TAK U IPU }

surfactants enables regulation of density, viscosity
and filtrate return of BTRUO. Depending on the
dispersion ability

of cement we have suggested to introduce the
following grades of BTRUO: Standard, Medium and
Micro. In ZAO Chimeko-GANG we have organized
manufacturing of cement mixtures CS BTRUO

of Standard, Medium and Micro grades, as well as
special hydrocarbon fluids DS BTRUO and PAV
BTRUO for cement squeeze operations.

Coiled Tubing Times: What is the

technology of cement squeeze operations?
N.N. Efimov: Depending on the type of }
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IVIYIIEHUU CKBAXKUHEBL, IPOBEJEHUH PEMOHTHO-
U3OJIAIUOHHBIX U MHTEHCU(PUITUPYIOMUX PA6OT.
B pe3ynbTaTe BCETO 3TOrO BOIN3U CKBAKUHBI

B IIACTE (POPMHUPYETCS 30HA BBICOKOH
BOJIOHACBIIEHHOCTH, IPUYEM HA IOBEPXHOCTHU
HOPOAbI (POPMUPYETCH IIJIEHKA TAK HA3bIBAEMOI
PBIXJIOCBA3AHHOM BOJIbI, CHIKAIONASI OO'bEM
MOPOBOTI'O NPOCTPAHCTBA M1acTa. C pOCTOM
BOJIOHACBIIEHHOCTU IPOHUIAEMOCTbD JIJIS

BOJIBI PACTET, 4 JUIs1 HE(PTU MAJAET KAK B CUITY
KaIIWJIIAPHBIX CUJI, TAK U U3-32 OJIOKUPOBAHUSA
PU3a00HHOM 30HbI BOJOHU. [Tpu TakoM
BOJJOHACHIIIIEHHOCTU IPHU3A00HHOIM 30HbI BECTH
PEYb O CEIEKTUBHOCTH JACHCTBUA 6E3BOJHOI'O
TAMIIOHAXXHOI'O PACTBOPA HA YITIEBOJOPOAHOM
OCHOBE HEJIb35, TAK KAK OOPAa30BAHNE KAMHS
MPOUCXOAUT IO BCEMY UHTEPBANY NEPHOPALTUN, U
HEBO3MOXHO 34KaYUBAHHUE JJOCTATOYHOTO OObEMA
pacTBOPA M3-32 PE3KOI'O BO3PACTAHMSA BA3ZKOCTU
TAMIIOHAXXHOI'O PACTBOPA.

OKCIEPUMEHTAIBHO JOKA3aHO, YTO JIJIA
06€ECTIEYeHH A KA4ECTBEHHOI'O PEMOHTA IO
U30JIALIUN BOAOIPUTOKOB B CKBAXKUHAX C
BBICOKOHM OOBOJJHEHHOCTBIO HEOOXOIUMO MEPES
BTPVYO 3akaunBaTh yIJIIEBOPOAHBIL pacTBOP ITAB,
KOTOPBIA OTTECHAET BOAY OT CTBOJIA CKBAKUHBI,
rugpoPoOU3yET MOBEPXHOCTD MPOBOAAIINX
K4aHA4JIOB M O6PA3yeT 3AMUTHBIN 9KPAH OOPATHOMY
JBHKEHHIO BOABI K CKBAXKUHE 34 CIET OOPA30BAHUA

BBICOKOBSIZKOM OOPATHOM 3MyIbCUU. [IpH KOHTAKTE

C HE(PTBIO AMYJIbCUSA PE3KO CHHUXKAET CBOIO
BA3KOCTD U BBIMBIBAETCA U3 HE(PTENPOBOAAIIETO
KaHay1a. O6'bEM 3aKAUYMBAEMOTI'O HEPTIHOTO
pactBopa ITAB 3aBUCUT OT 1€OUTA, IPUEMUCTOCTH,
OOBOTHEHHOCTH U UHTEPBAJIA EpPopaiu
CKBa’KUH U MOKET COCTABJIATH 10 50% oT
JOOBIBAEMOI JKUJIKOCTH U3 CKBA’KUHBDL

C EJIBIO PACHIMPEHMS OOIACTU IPUMEHEHU
BTPYO, 1151 U301 1 BOJOIIPUTOKOB B
TEPPUTEHHBIX KOJJIEKTOPAX, XAPAKTEPUIYIOIMUXCA
ropaszio MEHBIIEN IIPOHUILIAEMOCTBIO IO BOJE,
4eM KapOOHATHBIE KOJIJIEKTOPBI, MBI DEKOMEH/IYEM

NIPUMEHEHUE B KAYECTBE BSIKYIIEI'O MUKPOILIEMEHT —

LIC BTPYO muxpo. [Ipy 3TOM CleyeT NOJUYEPKHYTh,
4TO HA ITTyOMHY IPOHUKHOBEHHUA YACTULL LIEMEHTA

B [IOPUCTYIO CPEAY ONPEAEIAIONIEE 3HAYEHUE UMEET
HE CPETHUI PA3MEP YACTULL, A MAKCUMAJIbHBIN
pasmMep 4aCTHI], KOTOPBIH ONPEAEIAET ITTyOuny
MMPOHUKHOBCHU .

ITpy 3TOM HEOOXOAUMO OTMETHUTBUTO
npumeHenre GTPYO B kayeCcTBe CaMOCTOATEILHOTO
peareHTa, aKe ¢ MUKPOLIEMEHTOM HE MOXKET
OBITh YHUBEPCAJILHBIM CPEJICTBOM LIS BCEX
TUIIOB KOJUIEKTOPOB, TAK KAK (DUILTPALUA
CYCNIEH3MU YePe3 IIOPUCTYIO CPEY ONIPEAENAETCA
JAUAMETPOM KaHa4JI4 B IIOPOJIE, A HE JUAMETPOM
YACTHI HEMEHTA. B TAKMX CIIy4aax HEOOXOIUMO
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reservoir and well intake capacity one can use
various grades of CS BTRUO in order to perform
cement squeeze. It is also important to select the
proper injected amount (see Table 1).

In order to improve the quality of cement
squeeze operations during on-site preparation of
BTRUO, it is necessary to use not only designed
cement mixture (CS BTRUO), PAV BTRUO and
hydrocarbon fluid (DS BTRUO), but also a mixing
tank and hydraulic dispergator. In order to
improve the success rate of pressure cementing it is
important to use a packer and increase the injected
amount of BTRUO up to 0.5 m? (17.7 ft*) per one
meter of perforation interval.

During well operation bottomhole formation
zone is often exposed to water due to watering
of well production, as well as during well killing,
cement squeeze and production stimulation
operations. In the result of all these events a
zone of high water saturation is formed in the
formation area close to well. Moreover, on the
rock surface a film of the so-called osmotic water
is formed. This film decreases the formation
pore space volume. With the increase of water
saturation, water permeability increases, while oil
permeability is significantly reduced because of
the capillary forces and blocking of bottomhole
zone with water. At such level of water saturation
of bottomhole zone it is impossible to talk about
selective action of hydrocarbon-based non-
aqueous cement slurry, since formation of cement
stone takes place along the whole perforation
interval and there is no way of injecting the
sufficient amount of slurry due to a sharp rise
in its viscosity.

It is experimentally proved that in order to
perform high-quality water zones isolation
operations in wells with high water cut one
should inject hydrocarbon fluid with surfactants
prior to injection of BTRUO. The former pushes
water off the wellbore, makes the surface of
conductive channels hydrophobic and forms a
shield, which prevents flowback of water thanks
to generation of high-viscosity inverted emulsion.
Upon contact with oil the viscosity of emulsion is
sharply decreased, and emulsion is washed off the
oil conducting channel. The injected amount of
surfactant-oil solution depends on the production
rate, intake capacity, water cut and perforation
interval of treated wells and can reach the value of
50% of the total produced fluid.

In order to extend the range of possible
applications of BTRUO, for example, for isolation
of water zones in terrigenous reservoirs, the water
permeability of which is much less than that of
carbonate reservoirs, we recommend utilization of
microcement CS BTRUO Micro It should be noted



MPUMEHEHHE IPYTUX COCTABOB, HE COAEPKAIINX
TBEPAOH (Pa3bl MJIM UMEIOINUX PA3MEPBI YaCTHI]
B HECKOJIBKO HAHOMETPOB.

Bpems:a koatroouHra: Kak rasuo Bame
IpeJIpUATHE 3aHUMAETCA TEXHOJIOTHEH
CEJIEKTHBHOM HU30JIAIHH BOJOIIPUTOKOB?
KaxkoBa yCIenrHoCThb IPOBEJEHHBIX
onepanuii PUP? B kakuX He(PTAHBIX pafioOHAX
BBl IPOBOAMIIH HCIIBITAHUA?

H.H. Ebumos: B aToMm rogy
3A0 Xumeko-TAHI» ucrnonHuiocs 20 jieT Hay4HO-
IPOU3BO/ICTBEHHOM AEATEIBHOCTU. Pa3paboTKOM
COCTABOB [JIJISI PEMOHTHBIX pa0OT Mbl HAYAJIHU
3aHUMAaThLCA ¢ 20006 roaa.

32 3TO BpEMS HAMH M HAIIUMU HAPTHEPAMU
3A0 «HTILI I'eOTEXHOKHUH» IPOBEJECHO 6OJIEE

50 onepalini 1o JUKBUIAIUU 3aKOJTOHHBIX
EPETOKOB U CEJIEKTUBHOM U30JIS1UU IACTOB.
VCIEMmHOCTD paboT npesamaeT 80%.

C 2010 roga HaMU IPOBEAEHEI 15 onepanun

O JIMKBUJA1IY 3AKOJIOHHBIX [IEPETOKOB,
HETE€PMETUYHOCTU KOJIOHH U CEJIEKTUBHOM
U30JISIIIUN HA MECTOPOXKICHHUAX

OO0 d'asnpomuedTh-HOAOpbCKHEDTETA3>

u OO0O «PH-IlypHedTeras». IIpu 3TOM COKpaIieHue
JIOOBIYM BOJIBI IIPOU30NLIO B 2,5 pa3a, a 4O0ObIYa
HePTH yBeIU4Ynnach Ha 40%.

Bpems xoxrro6uHra: Mosxkuo 1u BTPYO
C MHKPOLIEMEHTOM IPHUMEHATH 11
YCTAaHOBKH IIEMEHTHBIX MOCTOB C
nociaeayomer nepdopamnueri npu KPC?

H.H. Edbumos: Her, /17151 MOCTOB €10
OPUMEHATD HE CIIeyeT, foporosaro. Ho Ha
MHKPOIIEMEHTE MOXXHO IPUTOTOBUTBH IIEPBYIO
THOPITHIO IIEMEHTHOTO PACTBOPA HA BOTHOI
OCHOBE JUJISl yCUJIEHU S 3(P(PEKTA IPOHUKHOBECHU S
¥ TTOBBIIEHU A U30JIUPYIONIEH CITOCOOHOCTHA
LEMEHTHOI'O MOCTa. OCOBEHHO 3TO BAXKHO IIPU
PEMOHTE Ia30BBIX CKBAXKHH. J[JI51 BDEMEHHOT'O
MOCTA C penepdopanuen aydiine IPpUMEHATD
SMYJIbCUOHHBIN TAMIIOHAXHBIN PACTBOP HA
YIVIEBOAOPOAHOM OCHOBE DTPVYO.

Bpems xoxrroouHra: Ects 1uy Bac
OIIBIT PEMOHTHO-H3OJAITHOHHBIX pa60T
B T'OPHU30OHTAJIBHBIX CKBaKHHaAX?

H.H. EdbumoB: B JaHHOM CJIy4dae HA/IO UMETh B
BHU/1Y, YTO IPUMEHEHHNE LIEMEHTA HA BOAHOI OCHOBE
B TOPU30HTAJIbHBIX CKBA’KMHAX COIIPAKEHO
C PUCKOM O6PA30BAHMA KAHAJIOB I10 BEPXHET
06pasyIolet CKBAXXUHBI U3-34 YCAAKH LIEMEHTHOI'O
pacTBOpPA IIPU €0 O6PA3OBAHMU. B 3TOM Cilyyae,
KPOME MUKPOLIEMEHTA, HEOOXOAUMO BBOAUTH
pacmupAIomuecs J06aBKU UIIN UCIIOJIb30BATh
STPYO. Mbl npuMeHsin OTPYO Ha MUKPOLIEMEHTE

>

questions to specialist

that penetration depth of cement particles
into porous medium depends mainly not on
the average size of particles, but on their
maximum size.

It must be emphasized that utilization of BTRUO
as an independent chemical, even in combination
with mcrocement, cannot match all types of
reservoirs, since filtration of suspended mixture
through the porous medium is defined by the
face diameter of channel, not by the diameter of
cement particles. In such cases it is necessary to
use different solutions, which do not contain solid
phase or consist of nanoparticles.

Coiled Tubing Times: How long has your
Company used the technology of selective
isolation of water zones? What is the success
rate of cement squeeze operations? In what
regions have you performed pilot tests of the
technology?

N.N. Efimov: In this year ZAO Chimeko-
GANG celebrates 20th anniversary of scientific
and production activity. We develop slurries for
cement squeeze operations since 2006. During
this period our Company together with ZAO
NTC Geotechnokin has performed more than 50
behind-the-casing flows elimination and selective
isolation operations. The success rate is more
than 80%. Since 2010 we performed 15 behind-
the-casing-flows elimination, casing patch and
selective isolation operations at the fields of OOO
Gazpromneft-Noyabrskneftegaz and OOO RN-
Purneftegas. In all wells water cut decreased by
150%, while oil production rate increased by 40%.

Coiled Tubing Times: Is it possible to use
BTRUO with microcement for placing of
cement plugs with subsequent perforation
during well workover operations?

N.N. Efimov: No, it is very expensive to use
this slurry for placing of cement plugs. But it is
possible to prepare first batch of water-based
cement slurry with addition of microcement.

This will enhance penetration effect and

increase insulation capability of cement plug. It is
particularly important during gas wells workover.
For temporary bridge with second perforation it is
better to use emulsion hydrocarbon-based cement
slurry ETRUO.

Coiled Tubing Times: Do you have an
experience of performing cement squeeze
in horizontal wells?

N.N. Efimov: In this case it should be taken into
account that utilization of water-based cement
slurries in horizontal wells bears a risk of formation
of channels in the upper part of wellbore due to }
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JUIST TIMKBU/AITAY 3AKOJIOHHBIX IIEPETOKOB HA OTHOM
U3 BHOBb IIPOOGYPEHHBIX TOPU3OHTAIBHBIX CKBAKUH
BBIHIaITypPOBCKOI'O MECTOPOSK/ICHUSI, PA6GOTHI
ITPOINUIH YCITENITHO.

BpeMst KOITIOOUHTA: A 1151 TUKBHAITHH
3aKOJIOHHEBIX IEPETOKOB «CHU3Y» BTPYO
MIPHUMEHAIHN?

H.H. EdprrmoB: /]2, 1pOo6GOBAIH 1 B IPUHITUTIC
addexT nonyunin. Ho onstTs K€ MPOU3BOICTBO
PUP no 1MKBUIA1UNU HEPETOKOB «CHU3Y» CBA3AHO
C IIPOBEJICHUEM JICTATIBHOM «r€O(PU3UKU» IEPE]]
PEMOHTOM, CHAITUEM, KpOME NPO(HIIS HPUTOKA,
TAKXE U TPOMUIA IPUEMHUCTOCTH 1151 yTOUHEHU ST
BO3MOXHOCTH PEMOHTA YEPES CYIIECTBYIONNH
unHTepsal nepdopanuu. [Ipu OTCyTCTBUU
TIPUEMUCTOCTU B UICTOYHUKE IIEPETOKA ECTh
PHCK HAHECEHM S Bpe1a IUIACTy. [Ipu Takom
BapUAHTE HEOOXOAUMO NposegeHue PUP uepes
«CIIELIOTBEPCTHUS» IIPU TTIOMOIHU [TAKEPA-PETEHHEDA.
ECTb pUCK OIIMOKHU KJIaCCU(PUKATUU. MOXKET
BMECTO IIEPETOKA «CHU3Y» OKA3AThCsI MOIITHBIN
KOHYC OOBOTHEHHOCTH, KOTOPBIHA TPEOYET 3AKAYKU

OO0JIBIIOIO O6’bEMA T'EIEOOPAZYIOUIETO COCTABA IIEPE/]

BTPYO. Tak:ke HEBO3MOXXHO CIIPOTHO3HUPOBATH,
CKOJIBKO BPEMEHU NTPOAIUTCA 3(PPEKT OT
MPUMEHEHHUS 3TOU TEXHOJIOIUH IPU OIITUOKE B
obbeMeE e,

Bpemsa KOnTIOOHHTA: YeM OCYIeCTBIISIETCA
IIPOAABKA PACTBOPA M IIPOMBIBKA CKBAKHHBI
IIPHU IPHMEHEHHH T€XHOJIOI'HH CEJTEKTHBHOH
HU3O0JISAIUH, Pa3padoTaHHOM <XumMeKo-TAHTI»?

H.H. EdprimoB: IIpOMBIBKA CKBA>KHHBI
IIPOU3BOAUTCSI OOBIYHO KUAKOCTBIO IVIYIICHMS,

4 IPOZIABKA PACTBOPA — HE(PTHIO UIU OOPATHOM
SMYJIbCHET.

BpeMsa koaTrOOMHTA: BO3MOXKHO 11
npurorosiaenue BTPYO Ha Hedpru?
H.H. EdpumoBs: Teopernyecku ja. Ho ¢

MIPEABAPUTEIBHBIM JIAOOPATOPHBIM AHAJIN30M: BBH/Y

TOI'O YTO HE(PTHU COAEPKAT CMOJIBL U AC(PATIBTEHBI,
BSI3KOCTb HE(DTHU B HECKOJIBKO Pa3 BBIIIIE, YEM Y
JHUCIIEPCUOHHOU Cpeibl, IpUMEHseMOi B BTPYO,
IIO3TOMY KaMEHb I10JIyIAETCS IOPUCTBHII, MEHEE
IIPOYHBIN U IVIOXO ICPKUT IIEPEN A/ JABICHUS [IPU
3KCIUTIyaTanuu. Ho I11aBHOE, 4TO B 3TOM CJIy4ae €CTh
pHCK 3arymenus cocrasa BTPYO us-3a copepxanus
BHE(PTU BOJBL. ©
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cement shrinkage. That’s why it is necessary to
use microcement in combination with expanding
additives or use ETRUO. We used microcement-
based ETRUO for elimination of behind-the-
casing flows in one of the newest horizontal

wells at Vyngapurovskoe filed. The operation was
successful.

Coiled Tubing Times: Have you used BTRUO
for elimination of <bottom»behind-the
casing flows?

N.N. Efimov: Yes. And we got the result. But
again, performing of cement squeeze operations
for elimination of «<bottom» behind-the-casing
flows is connected with conducting of detailed
well logging (production logging, input profile)
prior to workover operations in order to specify
the possibilities of repair through the existing
perforation interval. In the absence of intake at
the origin of the flow there is a probability of
damaging the formation. In this case it is necessary
to perform cement squeeze through «special
holes» by means of packer-retainer. There is also
arisk of misclassification. Instead of «<bottom»
behind-the-casing flow it can be a thick water
cone, which necessitates the injection of high
volumes of gelling agent prior to BTRUO. It is also
impossible to predict how long will last the effect
of gel application in the case of improper volume
injection.

Coiled Tubing Times: What solutions do you
apply for squeezing and well cleanout during
selective isolation operations developed by
Chimeko-GANG?

N.N. Efimov: Well cleanout is usually performed
with application of killing fluid. Cement is
squeezed by means of oil or inverted emulsion.

Coiled Tubing Times: Is it possible to
prepare BTRUO on the base of 0il?

N.N. Efimov: Theoretically it is possible, but
with preliminary lab tests. Due to the fact that
oil contains resins and asphaltenes, its viscosity
is several times higher than that of dispersion
medium used in BTRUO. That’s why cement stone
turns out to be porous and less strong, its ultimate
strength is significantly reduced. But the main
thing is that in this case there is a risk of BTRUO
thickening because of the water contentin oil. @
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O60pYIOBAHNE

HoBbIV ypOBEHb OE30MaCHOCTU
B onepaumax ¢ HKT Ha yctaHoBkax X-11*

New Edge of Safety in Coiled Tubing
Operations with X-11* CT Unit

BuxkTop JIAIIKOB, Kouncrantud BYPIUH, II1romGep ke
Victor LYASHKOYV, Konstantin BURDIN, Schlumberger

N3MEHEHNA NPOONKTOBAHbI BPEMEHEM
ITepsbie rubkue HKT 6bU1H CO3/1aHbI B CEPE/IMHE
1940-x TO10B B BETMKOOPHUTAHNH, HO KAK HAITPABJIECHUE
HEMTIHOIO CEPBUCA KOATIOOUHT HAYAJI AKTUBHO
passuBaThbCa B Poccrn B KoH1E 1990-x. JIo mocnegHero
BPEMEHMU MOJABIIAIONIEE OONBITUHCTBO yCTAaHOBOK 'HKT
6a3UPOBATIOCHh HA UCIIOIB30BAHUHY I'HJIPABINYECKIX
CHUCTEM — JOCTATOYHO OE€30ITACHBIX, TMOKHUX 1
YIOOHBIX B IEPEAAYE MOITHOCTHU. YIIPABJIAIOTCS TAKHE
YCTAHOBKH MTOCPEICTBOM OOJBIIOIO KOJIMYECTBA
TUPABINYECKUX KIAIIAHOB, HAICTPOEHHBIX 3aPAHEE
HAa OIIPEJIEJIEHHBIE PEXXUMBL PpabOTEL [IpH Bcex
JOCTOUHCTBAX I'/IPABINYECKUX YCTaHOBOK THKT
CYILIECTBYET PsiJ OrPAHUYEHUI, OOYCJIOBJICHHBIX B
MEPBYIO OYEPEb APXUTEKTYPOI THPABIUYECKUX
CHCTEM: B BO3MOKHOCTSAX OBICTPOM aIaNITALINU K
U3MEHSEMBIM YCJIIOBUAM, B IOATOTOBKE PA0OT U
JIOTUCTHUKE, MOHTAKE U 6E30ITACHOM TPOU3BOJICTBE
paboT HA CKBaKUHE. TEXHUUECKOE OOCIIYKUBAHUE
TAKUX CUCTEM OA3UPYETCA TOJNBKO HA YCTAHOBJIEHHBIX
BPEMEHHBIX UHTEPBAJIAX U PETTIAMEHTAX. CHCTEMEBI
KOHTPOJISL COCTOAHHUSA CUCTEM JTUOO BHEAPEHHI C/1200,
JIMOO BOBCE OTCYTCTBYIOT, YTO HE MO3BOJISAET ONEPATOPY
OTCJIEKUBATD TEKYIEE COCTOSTHUE ITTABHBIX CUCTEM.
CHUCTEMBI 6E30MTACHOCTH ¥ 3PTOHOMHKA TAKXKE
MPETEPNETN 3HAYUTEBHBIE ITOJIOKUTEIbHBIE
M3MEHEHHA B [IOCJIEJHUE T'OJIbI U ABJIAIOTCS
HEOTBEMJIEMON YACTBIO CEPBUCHOI'O HEPTAHOTO
ob6opynoBanusd. K coxanennio, nof106HbIE UBMEHEHUA
MOKHO OTMETHTB TOJIBKO HA ycTaHOBKaxX 'HKT camoro
MOCJIEJHETO ITOKOJIEHM S, TOI/IA KAK ITOAABJIAIONIEE
OOJIBIIMHCTBO TPASULIMOHHBIX YCTAHOBOK OBLIIN
paspadoransl enie B 80—90 rojibl IPOUIJIOro BEKA, KOI/[a
JIEKTPOHUKA C/1A00 IPUMEHAIACH B ABTOMATHU3A1IUNA
MIPOLECCOB. Yalle BCEro KOHCTPYKIINA TAKUX
YCTAHOBOK HE MOJKET OBITh U3MEHEHA JINOO IOTPEOyET
3HAYUTEIbHBIX KAIIUTAJIIOBIOKEHUN. BCe 3TO IpUBOAUT
K ITIOBBIIIEHHOMY TPABMATHU3MY IIPH IPOBEAECHUU
paboT, aBapUAM, YBEJIMUYUBAET CPOKU MOHTAKA U
JEMOHTAXK4, OIPAHUYUBAET UCIIOJIb30BAHHE HA
MOPCKHUX IUIAT(HOPMAX BBUAY YPEIMEPHOI'O BECA
U 3HAYUTENBHBIX Pa3MeEPOB. OTCYTCTBHE CUCTEM
CAMOKOHTPOJIA BEJIET K 60JIE€ YaCTBIM OTKA34M B
CPAaBHEHUH C HOBBIMU YCTAHOBKAMM. CYIIECTBYIOT
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CHANGES DICTATED BY TIME

First Coiled Tubing strings were created in mid-40th
in UK but Coiled Tubing Service as oilfield business
began developing in Russia in late 90-th. Since that time
and till now absolute majority of CT units (CTU) still
based on use of hydraulic systems as safe, flexible and
convenient way to transmit power. Controls of most
currently used CT units consist of multiple hydraulic
valves located in CTU Control Cabin (CTU CC) and
other components, and work of valves predetermined
by initial pre-set values. Main advantages of hydraulic-
based CTUs such as flexibility, reliability and relative
simplicity of hydraulic systems are often compromising
with inability for adaptation in changing environment
conditions, inaccurate range of settings of the hydraulic
components, bulky design which affects on logistics
and job preparation, rig-up and safe job execution. Most
of the issues caused by hydraulics-based architecture
of CTUs itself. Maintenance for such type of CT
units based on time intervals and procedures only.
Automated control systems implemented very seldom
or not implemented at all on the most of such units
so CTU operator doesn’t have ability to know current
conditions of main systems.

Safety systems and ergonomics have been changed
significantly over last years and now they are essential
parts of oilfield service equipment. Unfortunately such
advance features can be seen only in newest generation
of CTUs when absolute majority of traditional CT units
were designed in 1980-1990 when electronics was
poorly and seldom used in CTU design for automated
safety system control functions. In the most of the
cases design of conventional hydraulic-based units
cannot be easily upgraded for new automated features,
or will require substantial investments.

All of listed issues lead to excessive injury rate during
job executions and rig up, accidents, increase rig-
up and rig-down time, limiting use of such types of
CTUs in offshore operations due to bulky design and
excessive weight. Also absence of automated control
systems leads to more frequent rate of equipment
failures in comparison to new CT units. It has been very
challenging to keep minimum parts stock and order
directly from manufacturer due to some of models



CJIOKHOCTH C HOJJIEPKAHHUEM CKJIAJICKOrO 3aI1aca
3aM19aCcTeN IO IPUYUHE YCTAPEBAHUA KOHCTPYKIIUH,
CHSATHSA C IPOUBBOACTBA U MOJAEPHU3AIIUH IIOJOOHOTO
060PYAOBAHUA TPOU3BOAUTENSMU, YTO, B CBOIO
o4Yepeib, YBEIMUUBAET CDOKU IOCTABKHU 3aIT9aCTEN HA
yAaJIEHHBIE IOKAUH, KAKOBBIMU ABJISIIOTCSI MOPCKUE
IaT(POPMBL

B nrore Bce (PyHKIIUU KOHTPOJISA U O€30IMACHOCTHA
BOBJIOKEHBI HA ONEPATOPA YCTAHOBKH U 3ABUCAT
OT CKOPOCTH PEAKIIUH, OOYIEHHOCTH, OIBITA U
3HAHUI, 6€3 «CTPAXOBKH» IEUCTBUI ONIEPATOPA
4ABTOMATHU3UPOBAHHOI CHCTEMON O€30ITACHOCTU.
Pesynbrarsl pacc/ieOBaHNI aBAPUI IIOKA3bIBAIOT, YTO
OOJIBITUHCTBO KATACTPO(PUIECKUX OIIMOOK, B IPUPOJIE
KOTOPBIX JIEXKUT YEJIOBEYECKU I (PAKTOP, MOTYT
OBITb MUCKJIIOYEHDI 32 CYET BHEIPEHUA COBPEMEHHBIX
ABTOMATHU3UPOBAHHBIX CUCTEM O€30MACHOCTH.

Bo BpeMs TUMOBBIX PA6OT BHUMAHHE OYPUIBITUKA
I'HKT B KOHTPOIBHOM KabuHe Ha 100% gacamu
MPUKOBAHO K KOHTPOJIIO OCHOBHBIX ITAPAMETPOB
pPa6oThl, TakuX Kak BeC THKT, HUPKYIIIIUOHHOE U
YCTBEBOE AABJIEHUS, ) KUJIKOCTHBIE PACXO/IbI, [NTYyOUHA
crirycka 'HKT. Ocnabnenne KOHTPOIIA HEJOITYCTUMO —
MOCJIECTBUS MOTYT OBITh KATACTPO(MPHUIECKUMH,
OCOOEHHO B onepanuax Ha Mope. [Ipu onpeneneHHbIX
O6CTOATENBCTBAX NOTEPSA KOHLIEHTPAUN 6y PUIBIIUKA
MOJKET IIPHUBECTH U K ITOJTHOM IOTEPE KOHTPOJIA HAJL
CKBAKUHOI.

CerosiHs 6€30MACHOCTD SIBJISICTCS OCHOBOM
TUIAHUPOBAHMA B HEPTAHBIX U CEPBUCHBIX KOMITAHUAX.
Ee BO3MOXXHO JOCTHUYb IIPH UCIIOJIb30BAHUHN
06€30I1ACHOI'O OOOPYAOBAHMS U OOYUYEHUS U
cepTrudUKALUN NIEPCOHANA. M BCe )K€ PUCKHU B
MOHOTOHHBIX paboTrax ¢ THKT, 00yc/10BIEHHBIE
4EJIOBEYECKUM (PAKTOPOM, OCTAIOTCA. B oTinune
OT APYTUX HEPTENPOMBICIIOBBIX CEPBHCOB,
noapaszaenerust THKT pa6oTaioT B peskume 24—7-365,
7€ 6GUOJIOIMYECKUE LIUKJIBL U YCTATIOCTD 3HAYUTEIBHO
BJIMSIIOT HA OOIIEE COCTOSIHUE 6E30IIACHOCTH B OPUT'A/IC.
[TOBBICUTD YPOBEHD 6E€30ITACHOCTHU ITPOU3BOJICTBA
pa6ot ¢ THKT npu3BaHO HOBOE ITIOKOJICHUE
ycTaHOBOK 'HKT X-117, B KOTOPOM HCIIOJIb30BAH OITBIT
gecsTuneTui u ananus 60 000 paboT ¢ yuactuem 6osee
350 crieruaaucToB ¢ 60 TOKAITHUEI BCETO MUPA.

NOTNCTUKA U NOATrOTOBKA
K PABOTE HA X-11*

CyIIECTBYET Pl OTIIMYUUI MEXKAY PA6OTAMU
¢ THKT Ha cy1ie 1 onepanusaMu Ha MOPCKUX
WIaTPOPMAX U CIIEITUATUZUPOBAHHBIX IVIABCPECTBAX.
OrpaHuYeHHbIE BO3MOXHOCTHU I'PY30IIObEMHbBIX
mamuH (ITIM), 4OIIOJIHUTEIbHBIE CJIOKHOCTU B
JIOCTABKE 3aIT9ACTEN, KDYITHBIE FA0APUTHI CTAHAAPTHOM
ycTaHOBKY 'HKT, CTIOXKHOCTH Y 3HAYUTEIBHBIE 3ATPATHI
BPEMEHHU 3aMEHBI HA I1aTdopMme ruokort HKT ognoro
TUIIOPA3MEPA HA IPYI'ON — 3TU U IPYTUE OI'PAHUYECHHUA
MOATONKHYJIN NHXKEHEPOB IImoMbepxe cO34aTh

production has discontinued, when another models are
significantly modified. Finally that leads to extended
lead time for parts and main components to remote
locations, such as offshore platforms. At the end, all
minor and major functions of control are dedicated to
CTU operator and relay on reaction speed, knowledge
and experience without cross-check of taken decision
by automated control system.

The results of investigations demonstrate that many
of catastrophic accidents during well intervention
caused by “Human Error” can be simply eliminated by
implementation of new generation of safety systems.

During “typical”, “standard” type of jobs attention
of CT unit operator must be dedicated by 100% for
control of the main parameters of CTU such as CT
Weight, Circulation Pressure, Wellhead Pressure,

Pump Rates, CT Depth and more. Lack of control

is unacceptable - results and consequences can be
Catastrophic, especially for offshore operations.

Under specific circumstances control on the well can be
lost as well.

In nowadays Safety is the fundamental key in
planning for oil operators as well as for service
companies. Sufficient level of Safety normally has been
achieved by utilization of appropriate equipment with

Pucynox 1 - Tunogoiimonmasic ycmanoeku THKT X-11*
Figure 1 - Typical Rig-Up of X-11* CT unit

specific safety features, by training and certification

of personnel. Even though, based on “Human Error”
risks in routing operations with CT units still exist.
Coiled Tubing Service (CTYS) is differs from many other
type of services due to its work regime is 24—7-365,
where circadian rhythm and fatigue have major

impact on overall safety level in the crew. So based on
experience of 60 CT locations, 350 professionals and
60’000 jobs in different countries, new generation of }
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O60pYIOBAHNE

COOCTBEHHYIO COBPEMEHHYIO MOJYIBHYIO YCTAHOBKY
3HAYUTEJIBHO MEHBIIINUX PA3MEPOB, YTO 3HAYUTEJILHO
YIPOCTUIIO JIOTUCTUKY YCTAHOBKHU.

s causkenus Tpebosanuii K I'TIM miatdopmbl
obmasa KoHCTpyKuus 6apabana 'HKT ycranosku X-11
ObLIa pa3/iesIeHa HA 2 y3J1d: OCHOBAHUE C IPUBOJOM
U 6apabaH ¢ rudokor HKT. Tenepb KaskAbII U3 Y3I10B
MOJKET OBITh JJOCTABJIEH HA IIIIAT(POPMY OTAENBHO, C
MEHBIIINM PUCKOM MTOBPEKICHUSA OOOPYJOBAHUA U
TpaBMaTHU3Ma IIepCcoHaIA. KpoMe TOro, IT0IBUIIACH
BO3MOXKHOCTb OE30MACHOI U ObICTPOY 3aMenbl THKT
OIHOI'O TUIIOPa3Mepa Ha Apyrou. [Iponecc 3aMeHbl
3aHuMaeT OT 30 MUHYT JJO OLHOI'O 4aC4, B 3aBUCUMOCTU
OT KOHKPETHBIX YCJIOBUI. JIOTMCTUKA 3aIT9aCTEN
YIIPOLIEHA 32 CYET UCIIOIb30BAHUA COOCTBEHHBIX
3a1149aCTer, UCIOIb3yEMBIX APYIUMHU JIOKALUAMU
Imom6epske. OCHOBHBIE Y3/l UMEIOT MOJYJIbHBIA
JU3AMH, MAKCUMAJIBHO aJalITUPOBAHHBIN K OBICTPOM
3aMEHE M PEMOHTY B YCJIOBUAX YAAJIEHHON JIOKauu. B
JIOTIOJIHEHUE, OIArOaPs AEKTPOHHOIM CUCTEME YUIETA,
TENEPb CTAJIO BO3MOKHBIM OTCJICKHUBATD HAJINYHE
3aIMYaCTeN HA OVDKANIINX JIOKAITHSX, UYTO TAKXKE
YIPOCTUIO JOTUCTHUKY. KomrutekT ycranosku 'HKT
X-11" COCTOUT U3 HECKOIBKUX TPAHCIIOPTHBIX MOAYJ/ICH:
* MOJYJIb KOHTPOJIBHOI KabuHsl (Zoned 11

Control Cabin);

* MOZYJIb 6JI0KA MOITHOCTH (Zone IT hydraulic
power unit);

e moayJsb 6apadana 'HKT (Zone II Drop-In-Drum
coiled tubing Reel);

* TPAHCIIOPTHBIN MOAY/Ib 1 — MHXEKTOPA, OTIOP
UHXKEKTOPA, CTPUIIIIEPA, TIOPYYHEN U JPYTOrO
BCIIOMOT'ATEJILHOI'O OOOPYAOBAHNUS,

* TPAHCIIOPTHBINA MOAYJ/Ib 2 — HAIIPABJIAIOMIETO I'YCAKa
c onopo#, ITBO 1 CUCTEMBI IUCTAHITUOHHOI'O
ABAPHUIHOIO 3aKpbITHA [IBO, HECKOIBKUX
JIYyOPHUKATOPOB.

BE3OMACHbLI MOHTAX
MOAYJIbBHOU YCTAHOBKW X-11*

VcranoBka X-117 66112 CO31aHA C BO3MOXKHOCTIMU
YIPOUIEHHOM aIaNITAIIUH K PA3JIMYHBIM MOPCKHUM
KOHCTPYKLHAM — MOPCKHUM IIJIAT(POPMAM PA3TIMYHBIX
THUIIOB, 6aP:KaM M IPOYUM IIJIABCPEACTBAM.
Koncrpyknus X-11° codeTaeT B ce6€ TMOKOCTh
UCIIOJIb30BAHUS PA3IMYHBIX TUNIOpa3MepoB THKT u
WHXXEKTOPOB C BDEMEHHOU 3(D(PEKTUBHOCTBIO.

B ycioBusAX CTECHEHHOCTU HA MOPCKOIM KOHCTPYKLIUU
KOHTPOJIbHASI KAOWMHA MOXET OBICTPO M HAJIEKHO
MOHTHPOBATHCA NOBEPX 6/10Ka MOImHOCTH HPU.

BJI0K MOIITHOCTH YyCTAHOBKHU X-11" BBIIIOJTHEH
KOMITAKTHBIM, C MUHUMAJIbHO BO3MOXHBIM KOJIMYECTBOM
TU/IPABINYECKUX JIIEMEHTOB, CHUXKASI TEM CAMBIM
obmuii BeC. ITpH 3TOM CTA7I0 BO3MOXKHBIM YBEJTUYUTD
3HEPIrOEMKOCTD AKKYyMYIATOPOB [IBO Ha 50%.

TpaAuIMOHHO ONACHOI, C HEPEJAKUMHU CIYIASIMHU
TPaBMATHU3M4a HA OOJBITUHCTBE TPASUIIUOHHBIX
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CTU — X-11" — was specially designed to address for all
listed challenges and increase overall safety level at job
preparation and logistics, rig-up and rig-down, the safer
job execution and improved maintenance.

Modular design with combination of all best
functionalities of hydraulic and electronic systems,
controlled by computers gives ability to implement idea
to active automated process control.

LOGISTICS AND JOB PREPARATION FOR X-11*

There are numbers of differences between land and
offshore well intervention with CTU. Limited capacity
of mechanical-lifting machines, challenges in spare
parts delivery, bulky design of conventional CTU,
challenges and time concerns for CT pipe exchanges
on platform between runs — these and other limitations
stimulated of Schlumberger engineers to develop SLB-
own modern modular CT unit with much less footprint.
In addition, to reduce required lifting capacity of
offshore platform crane, main CT Reel unit was split by
2 units — motorized basement and CT reel itself. Now
each of 2 units can be delivered to platform separately,
with a lesser risk of damage and personnel injuries.
Besides of that, it became possible to change one CT
Reel by another with different type of CT pipe, faster
and safer. Overall process of exchange now takes
between 30 minutes and 1 hr, depends on specific
conditions. Logistics of spare parts also become easier
due to their standardized nature and Schlumberger
origins, when similar CTUs used on another
Schlumberger locations. In addition, due to web-based
system for spare parts control, it became possible
to monitor required parts on nearest Schlumberger
locations. Main assemblies and units have modular
design, maximum adapted for quick replacement and
repair on remote locations.

Design of X-11" comprises of flexibility to use different
types of CT Injector Heads and CT Reels in time-
efficient manner.

Complete X-11* CTU set consists of few transport
modules:

» zoned II Control Cabin (CC);

« zone I hydraulic power unit (HPU);

» zone II Drop-In-Drum coiled tubing Reel (DID Reel);

* one transport basket for the injector head, injector
legs, stripper, handrails and miscellaneous
equipment;

 second transport basket for the gooseneck with
A-frame, BOP, risers and BOP Control Cart.

IMPROVED RIG-UP OF MODULAR X-11* UNIT
X-11" CT unit was designed with its ability for better
adaptation for offshore constructions. X-11* CT unit
with small footprint is easily adaptable for platforms,
barges, spars, floaters, and tension-leg platforms.
To reduce space occupied by unit on offshore
platform, Control Cabin can be mounted and locked on



ycTaHOBOK [HKT, AABIsI€TCSA Onepanus 3aI1acoOBKHU
rubkor HKT B nnkekTop. Ha HOBOM ycTaHOBKe X-11
aTa npobsemMa penieHa 3POEKTUBHO, U CAMA ONIEPAITUS
3aHUMAET CYUTAHBIE MUHYTEL [IpU 3TOM pUCK
TPaBMAaTHU3Ma OT HAKOILIEHHOI sHepruu 'HKT npu
U3TUOE NPAKTUYECKU UCKIIIOYEH — OCHOBHYIO PA06OTY
BBIIOJIHAET JUCTAHIIMOHHO YIPABIseMas JIEOEKA.

Eme ogHOM 0cO6€HHOCTBIO X-117 ABiIsieTCs
UCHOJIb30BAHUE 6apabaHa HOBOI'O NOKOIeHU X-11
DID Reel ¢ koHIIEnTOM CMEHHBIX KaTyiiek 'HKT
Ha MOTOPU30BAHHOM OCHOBAaHUU. Takas (PyHKIIUA
HEOOXOAMMA IIPU UCTIOIb30BAHHUH HA OJHOM
mnatdopme rubknux HKT pasnuyHbIX TUTIOPA3ZMEPOB
60 ucnonbzosanuu 'HKT ¢ reopusnyeckum kabenem
WJIH OIITOBOJIOKHOM B OI13, IPOMBIBKAX, OCBOEHU X,
KOI'Ia BO3HHKAET HEOOXOAUMOCTD 3aMeHbl THKT.
Paznenenue obmero moaymns 6oapadana 'HKT nosBeiciio
T'UOKOCTb YCTAHOBKHU ITPU MOHTAXE U IEMOHTAXKE,
COKPATUJIO BpeMs 3aMeHbI OfHOro Tuma 'HKT Ha
JPYTOi, CHU3UJIO KOJIMYECTBO MEPEMOTOK U CBAPKU
TPy6 HA IIATHOPME, CHU3UIIO YCTATIOCTHBIN U3HOC
rubkux HKT, nenz6exnsbiil npu nepemorke 'HKT.

B mononnenwne, Bce OCHOBHBIE y31bI X-11"
KOHTPOJIMPYIOTCS LEHTPAIBHBIM KOMITBIOTEPOM. DTO
3HAYUTEIBHO CHU3WJIO PUCKH AaBAPUI M TPABMATU3MA
EPCOHANA, OOYCJIOBIEHHBIE YEJIOBEUYECKUM (PAKTOPOM.

EC/IM KOMIIBIOTEP PACTIO3HAET OMACHOCTD UJIN OIIHUOKY
MIPU IIPOU3BOJICTBE PAOOT, aBTOMATHYECKHE TOPMO34
AKTUBU3HPYIOTCS HA UHKEKTOPE U 6apadane 'HKT.

BOJIEE BE3OMNMACHOE NMPOU3BOACTBO
PABOT HA X-11*

I'OGKOCTB, OTHOCHUTEBHBIE HAJIEKHOCTb U IPOCTOTA
TUAPABINYECKUX CUCTEM YACTO OTPAHUYHBAIOTCS
MHUHHUMAJIBHBIMU JIOTUYECKUMHU (DYHKIIUAMU —

«Ja», <HeT> 1 Mn». Takre CUCTEMBI HE MOT'YT
4JIalITUPOBATHCA K KOHKPETHBIM U3MEHSAEMBIM
YCJIOBUSM, U B COBDEMEHHOM HEPTAHON UHAYCTPHUU
JIEMEHTAPHBIX IOTHYECKUX (PYHKITUI HEJJOCTATOYHO.
B HacrosIee BpeMst KOHTPOJIb 34 BCE OOJIBIITUM
KOJIMYECTBOM MOHOTOHHBIX ONEPAITUI, BEITTOTHAEMBIX
4EJIOBEKOM, JJOBEPAETCS KOMIIBIOTEPAM.

Onepanuu Ha MOPE NPEIBABIIAIOT OOJIEE JKECTKUE
TpeboBaHMuA K ycTaHOBKaM 'HKT, 4TO mpOJUKTOBAHO
CBEPXMAJIBIM PAOOYHM MPOCTPAHCTBOM, YJAJIEHUEM
OT 6a3bl K YPE3BBIYAMHO BBICOKOH IJEHOU OIIHOOK.
Camu 1o ce6€e ru/IpaBINdeCKHUE CUCTEMBI HE UMEIOT
(PYHKLIMHA UHTEJIEKTYAIBHOT'O KOHTPOJISA IPOLIECCOB,
U B 3TOU 006acTu X-11" UMEET CEPbE3HBIE OTIUYUA
OT TPAJAHUIIMOHHBIX YCTAHOBOK. MOAYJIBHBIN TU3AH
B COBOKYITHOCTH C 3(P(PEKTUBHBIM UCIIOIb30BAHUEM
CBOWICTB TM/IPABIUKHU U SJIEKTPOHUKH, PAOOTAIOIIUM
OJT KOHTPOJIEM LIEHTPAJIBHOI'O KOMIIBIOTEPA, ITO3BOIHII
ABTOMATHU3UPOBATH MHOI'MIE IPOLIECCHL

DTO NO3BOJIMJIO CHU3UTD OOIIYIO HATPY3KY
Ha OYPHJIBIIIUKA U IIOMOYb €MY 60JIEE TTTyOOKO
KOHTPOJIMPOBATH MPOLIECCH B CKBA’KWHE, ITIOBLICUB }

the Hydraulic Power Unit (HPU) — fast and secure.

HPU of X-11* is made as very compact and consists
of minimal possible number of hydraulic components,
making overall weight of X-11" lesser. It also helped to
enlarge capacity of BOP accumulators by 50%.

CT stabbing in to the Injector Head usually is one
of the most concerned operations during rig-up.
Often this operation considered as high-potential for
personnel injury operation. And on X-11" this issue was
resolved by new hardware design for stabbing CT onto
Injector with a hydraulic winch. Practically saying, risk
of injury is excluded as hydraulic winch is operated by
remote control, and CT stab-in operation takes only
minutes to complete.

Another feature on X-11* is developed and
implemented in X-11* CT Drop-In-Drum Reel
(CT DID Reel) in concept of replaceable CT drums
with spooled-on CT pipe. Such ability is essential for
offshore operations when at same platform expected
to be used more than 1 type of CT pipe — with or
without wireline cables, fiber-optic conductors — for
different types of well intervention jobs and treatments.
In general, splitting of one bulky and heavy CT Reel
unit by 2 expanded flexibility of use new CTU during
rig-up, reduced time of replacement one type of CT by
another one, reduced number of spooling operations
and welding on platform, reduced the fatigue of CT pipe
usually associated with additional spooling operations.

In addition, on X-11* CTU all main systems and
components are controlled by central computer. Use of
main computer significantly reduced risks of injuries
and accidents caused by “Human Error” in case of
error detection by central computer brakes will be
automatically applied in Injector Head and CT Reel.

SAFER WELL INTERVENTION ON X-11*

Flexibility, relative reliability and simplicity of the
hydraulic systems are often limiting functionalities of
system by logical “Yes”, “No” and “If”. Those types of
systems cannot adapt for changing conditions, and
in nowadays basic logical functions are not perfectly
satisfy requirements. Because of limitations of hydraulic
systems, more and more control functions are dedicated
for computer-based automatic control systems.

Especially if we talk about offshore operations where
requirements bring higher level of safety — requirements
are dictated by extremely limited work area, remote
operations and extreme cost of error.

The hydraulic system itself does not have any function
of intellectual process control, that’s why X-11" has
significant advantages versus conventional CTU based
on hydraulics only. Computer-controlled modular
design in conjunction with effective utilization of
hydraulic and electric systems let to achieve automated
processes control in most of them.

At the end it helped to minimize overall load for CT
unit operator when possible for better final job results, }
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O60pYIOBAHNE

Ka4€CTBO KOHEYHOI'O PE3YIBTATA PAOOTHI U

OOIIMH YPOBEHD HE30MACHOCTH PabOT. OCHOBHBIE

OCOOEHHOCTH CHUCTEM KOHTPOJISA U 6€30IACHOCTH

Ha X-11" TAKOBBL:

¢ 06€ECIEYNBACTCA TOYHBIN KOHTPOJIB MO JIEKTPOHHONU
HIWHE YIIPABJIECHUA CKOPOCTHU U crl Ha THKT B
ABTOMATUYECKOM PEKUME, CHUKASI PUCK ABAPUH;

* 06ECIEYNBAETCA ABTOMATUYECKHUI KOHTPOJIb 34
COCTOSTHHMEM TOPMO30B HAd MHXKEKTOPE U 6apabaHe
I'HKT ¢ BBIBOZOM NPEAYIPEKICHUSA O COCTOSTHUU
Ha JJUCTLIIET;

* 06ECIEYNBAECTCA ABTOMATHYECKUIT KOHTPOJIb OOIIETO
COCTOSTHH S TH/IPABJIMYECKON CUCTEMBI —

Ka4EeCTBA U yTEYEK I'MJIPABIMYECKOTO MACIIA,
COCTOAHUSA (PUNBTPOB, KPUTHYECKUX IABJIEHUI BO
BCEX CUCTEMAX;

* 06€CIIEYNBAECTCA BO3MOXHOCTD PAOOTHI C

IIPOTHUBOBBIOPOCOBLIM O60PyIOoBaHKeEM Ha 1000 atym,

Pucynox 2 - Cepmugpunyupocannan Zone Il kadbuna
ynpaenenuaycmanoexu X-11*

C OTOGPAKEHNUEM COCTOAHMA TIIAmEK [TBO; Figure 2 — Zone II certified X-11* Control Cabin
* 06ECIIEYNBAETCS PEKUM I10JIyaBTOMATUUYECKOIO
3anacosbiBaHua HKT B MHKEKTOP C and increased safety level of operations with CTU.
UCIIO/Ib30BAHUEM MEHBIIEIO KOJIMYECTBA IIEPCOHAIA, Main features of automated system control
* 06€CIIEYNBAETCA TPAAUIUOHHBIA CIIOCOO 3aKPBITHSA on X-11" are:
IIBO u cTpunnepa npu rnorepe MmomHocTu HPU * operates with fly-by-wire controls from the control
C IIOMOUIBIO PYYHBIX PE3EPBHBIX I'MIPOHACOCOB. cabin to all the major skids. Provides finite control of
B nononnenue K nepeyrcaeHHbIM, 3HAYUTEIbHbIE injector speed and applied forces in automated mode.
ycuima UHKeHepPOB Lmomoeprke 6bLIN HATIPABJIEHBI HA Uses computer-controlled systems that eliminate pipe
YJIy4IIEHUE 3PTOHOMHUKU PAOOYETO MECTA OYPHJIBIITHKA. over-pulls and over-snub scenarios;
KonTponbHasa kabuHa X-11" ABIAETCA TEXHOJIOTMYHBIM * incorporates automatic hydraulic power pump
U yIOOHBIM PAGOYNM MECTOM, I7I€ ITIABHASI CUCTEMA management;
YIIPABJICHUS HEHTPAJIBHOIO KOMIIbIoTEPA — OpSCAB” —  can be configured to run up to 15k psi well-control
HeceT (PyHKITUHU aBTOMATHYECKOI'O KOHTPOJIA 32 pressure equipment;
OGOJBITMHCTBOM CUCTEM U IIPOLIECCOB. B pexnme « offers automatic fail-safe systems integrated with
PEaBHOrO BPEMEHU BCE HEOOXOAMMBIE ITAPAMETPEI brakes on Reel and Injector;
BBIBOJATCA U CPDABHUBAIOTCA KOMITBIOTEPOM C * new semi-automated CT pipe stabbing hardware
3a1laHHBIMU. [Tpy HECOOTBETCTBHUU JIIOOOIO U3 minimizes need to use personnel on height;
KOHTPOJIMPYEMBIX IAPAMETPOB CUCTEMA BBIJJACT CUTHAJI « offered traditional means to supply for BOP, Stripper
TPEBOT'M U IIPU HEOOXOAUMOCTH 6€30M1ACHO OCTAHOBUT and Traction cylinders pressure with hand pumps in
nerxkeHre 'HKT. KOHTpOIbHBIC TAPAMETPHI, CBI3aHHbBIC case of hydraulic power loss.
C KOHKPETHBIMHU YCIOBUSAMU CKBAKHUHBI, JIETKO Besides of listed above X-11" features, much of
MIEPEHACTPANBAIOTCS, A OCHOBHBIE CHICTEMHBIC TAHHBIE engineering work was applied to improve of CT
KOHTPOJUPYIOTCS IECATKAMHU JATUHUKOB. operator’s workplace ergonomics. CT Control Cabin
K nnpumepy, yTeYKU TUPABIUKN OOGHAPYKUBAIOTCS on X-11" is highly developed area where main control
Ha PAHHUX CTAIUAX, IPEIOTBPAIAS ABAPUITHBIC system — OpsCAB* — takes automated control on
cUTyaluu. TaksKe OCYIEeCTBIISIETCS CUCTEMHBIHN the most of systems. In real-time mode all essential
KOHTPOJIb (DUJIBTPOB THPABANKHU CO BCIIIBIBAIOITUMHU parameters will be displayed and controlled by
YKa3aHUSMH 3AMEHBI KOHKPETHOTI'O (PUIBTPA WU computer. In some cases when value of any critical
Macna. Eme oqgaum ommaueM X-11° AB1sgeTcs oaHoe parameter will go out of the working range, alarm
OTCYTCTBHE I'/IPABINYECKUX [IIJIAHTOB YIIPABJICHUS, will be initiated and in some cases movement of
UAYIINX K KOHTPOJIBHOM KabuHe. BMmecTo 3Toro CT pipe will be stopped, immediately and safely.
MNPUXOAUT TOJIBKO IEKTPUUECKUI Kabesb. HoBas Controlled parameters’ limits related to CT string and
KOHIEIIIMS KaOMHBI YIIPABICHUS YIIPOCTHIIA KOHTPOJIb well conditions may be easily changed in OpsCAB*
6710Ka MOIITHOCTH, 6apabana 'HKT, nHxekTopa for better situation control. Main system parameters
YCTAHOBKH, ITOJIHOCTBIO YCTPAHUIA BO3MOKHOCTh are permanently monitored by tenth of sensors. As
YTEUKU T'H/IPABIUKU U COKPATU/IA BPEMS MOHTAXKA. example, leaks of hydraulic oil will be detected on
Ha BcrioMorarenbHOM yJbTe yripasaeHus ITBO early stage and job execution may be altered without
BOP Cart HECKOIBKO I'MIPABINYECKUX IIIJIAHT'OB serious consequences. Another example is real-time
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O6bETMHEHDI B YKPYITHEHHBIE MOJY/IA OBICTPOTO
COEAUHEHUS — BCEI'O HECKOJIBKO CEKYH/] TPEOYETCS
JULS HAZIEXKHOT'O COEIMHEHM S BCEX TH/IPABINYECKUX
IIJIAHT'OB K IPOTHBOBLIOPOCOBOMY IIPEBEHTOPY 6€3
YTEYEK MACJIA.

PemeHunio npo61eM HaGIIOACHUS 34 COCTOSIHUEM
I'HKT u cTpunmnepa 6b1a apeCcOBaHa yCTAHOBKA
BHJICOKaMep. B kKabuHe NpeyCMOTPEHA BO3MOXHOCTD
BBIBO/Id MH(POPMAIIUU OHOBPEMEHHO C YETBIPEX KAMEDP
HA JONOJHUTENBHBIN TUCIIIEN. I3HAYATbHO yCTAHOBKA
KOMIUIEKTYETCS IBYMSI KAMEPAMH, OJJHA U3 KOTOPBIX
PTZ (moBopoTHast Ha 360 rpa/lyCOB KAMEPA BHICOKOT'O
pa3peIeHns), YTO IO3BOJSAET KOHTPOJIUPOBATD
JIa’Ke yIaJIEHHbIE IPUOOPHI, MOAYJIN U HAOIIOAATD 32
coctosaueM nosepxnoctu 'HKT. /1719 3TOro Hy>KHO
IPOCTO HANIPABUTH KAMEPY HA OOBEKT U IIPUOIU3UTDH>
H4 9KpaHe. DTa PyHKIUI HEOOXOIMMA KAK HA
CKBaKMHAX C VAAJIEHHBIM PACIONIOXKEHUEM HHKEKTOPA,
TAK 1 HAa CKBAKMHAX C COAEPKAHUEM OMACHBIX I'a30B.

3amuyTa 6ypHUIIBIIUKA OT IIYMA, B3PBIBOOIIACHBIX
U IJIOBUTBIX I'A30B JOCTUTHYTA HOBOM
TePMETU3UPOBAHHON KAOMHOM C HEOOJIBIIUM
U30BITOYHBIM JIaBJIEHUEM BHYTPH. KabnHa 060pyAoBaHa
CHUCTEMOU OYMCTKHU U CUDEHOU TPEBOI'U /1A CIy44€B
pasrepmeTusanuu. JJOKkazaHo, 9TO LIyM — OfHA U3
COCTABJIAIOMIMNX, 3HAYUTEIBHO BIUAIONAS HA YCTATIOCTD
MEPCOHAJIA, ¥ TTO3TOMY PAJTUKAIBbHOE CHUYKEHHE IITyMa
ABJIAETCS 3AMETHBIM IIATOM BIIEPE] K OOECIIEYEHUIO
6e3omnacHbIX paboT ¢ THKT. D proHoMuka KabHUHbI
ynpasiaeHua X-11" 0Ha U3 Ty4IX B UHAYCTPHUH.

JuzenbHble 1BUraTENN B 6/10Ke MOHOCTH (HPU)
X-11" 060pyAOBAHBI CUCTEMOL IPEJOTBPAIICHU S
B3pbIBOB Pyroban®. Ilepes 3a1myCKoOM cucTeMma
KIUOPYETCH, ABUTATENb 6JIOKA MOIITHOCTHU IIPOCTO HE
3aIYCTUTCA IO TEX ITOP, ITOKA ONACHOCTD HE YCTPAHEHA.
COOTBETCTBEHHO, ITPH MOSABJIEHUH B3PBIBOOITACHBIX
ra30B JIBUTATENb OyAET OCTAHOBJIEH.

OIBIT ITIOKA3BIBAET, YTO B XOJE PAOOTHI IPU
Jposzanpaske ycraHoBku THKT Torummsom ninn
TUAPABIMYECKUM MACJIOM, 33494CTYIO IOCTOPOHHUE
MYCOP U IIPUMECU MOT'YT IIONI4/1aTh B OaK. DTa IIpobieMa
TAKXKE PENIEHA YCTAHOBKOU JOIIOTHUTENBHOIO (PHIBTPA
Y PYYHOT'O HACOCA, CIIEIIUAIBHO UCIIOIb3yEMOI'O TOJIBKO
JUIA I03ATIPABKU TOIUIMBOM UJIH TUJPABIUYECKUM
MA4CJIOM.

ONEKTPOHHO-TUAPABINYECKAs cucTema X-11°
VIIPABJISIETCS KOMIIBIOTEPOM, HO PE3EPBHAs padoTa
CHUCTEMBI OOECIICYUBAECTCS PYYHBIMU HACOCAMU
noaxkauku B ITBO u crpunnep, B LUJINH/APHI
06KaTHA LENEN MHKEKTOPA. Pe3epBHbBIE CUCTEMBI
YIIPABJIEHNA YCTAHOBKOM MOT'YT OBITh 3aJJ€MCTBOBAHEI
B J1I060¢€ Bpems. Kpome Toro, Bce 06€3 UCKIIOUECHU
ABTOMATUYECKUE DJIEKTPOHHBIE PEKUMBI PA6OTHI
MIPH HEOOXOAMMOCTH MOT'YT YIIPABJISTHCS BPYYHYIO
OYPHJIBIITUKOM. Pe3epBHBIE CUCTEMBI YIIPABICHUS
MMOXO’KH Ha AaHAJIOTHUYHBIE PE3EPBHBIEC CUCTEMBI
TPAAUIMOHHBIX YCTAaHOBOK 'HKT.
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Pucynox 3 — OCHO6HOIL IKPAH Aa8MOMAMUIUPOEAHHOIL
cucmemovt OpsCAB*

Figure 3 — Main screen of automated system OpsCAB*

monitoring of filters’ conditions with flashing-up
alarms, including details on which specific filter
to be replaced.

Significant difference of X-11* vs. conventional CT
unit is that no hydraulic hoses connected to Control
Cabin but instead the only by electrical cable. New
concept lets simpler control of Hydraulic Power
Unit (HPU), CT Reel and Injector Head and excludes
hydraulic oil spills inside and outside of Control Cabin.
It also significantly reduced time for Rig-Up and Rig-
Down of X-11" system vs. conventional CTUs. Whenever
possible multiple hydraulic hose combined into one
big quick-connector. Only few seconds now required
connecting all BOP hydraulic hoses bundle, reliably
with no leaks.

In term of helping to monitor conditions of CT pipe,
Stripper, Injector and other components, vide-control
system was implemented. New important function
of X-11" is ability to connect up to 4 video cameras
for better CT operations visual control. By default
2 video cameras are pre-installed by manufacturer,
from which one is PTZ (360 deg high resolution video)
camera. It became very easy to read any remote gauge,
watch the CT pipe surface or control any other remote
modules just been seating in Control Cabin and simply
zooming required element. This function is essential in
hazardous and remote installations of Injector Heads
where dangerous gases present, or access is very limited.

Protection of CT operator from noise, combustible
and dangerous gases achieved by well isolated
pressurized Zone II Control Cabin equipped with
purging system and alarm. In fact, noise has big impact
on overall tiredness of field personnel, and noise
reduction is another step forward to safer CT operations —
ergonomics in X-11" is one of the best in industry.

Diesel engines on X-11" hydraulic power unit (HPU)
equipped with Pyroban® explosion protection safety }
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Bce napaMeTpsl paboThI IPU BBIIIOJTHEHUY ONIEPALINHA

Ha X-11" MOT'yT IEPEAABATHCA B TEKYILIEM BPEMEHU B
oucel 3aka3zuukos uinu LHlmomo6epske. 11 TUX LeIen
KOHTPOJIBHAA KAOHHA OO0PYAOBAHA HEOOXOIUMBIMU

ANMAPATHBIMU CPCACTBAMH, IIO3BOJIAIOMIMMHA BBIXOJUTDH

Jepes CIyKEOHYIO ceTh SINet MOCPEACTBOM CITYTHHKA
U TPAHCIIMPOBATH JAHHBIE B cUcTeMe InterACT™.

OPPEKTNBHOE TEXHUYECKOE
OBCNY>XNBAHWUE X-11*

Ka4ecTBEHHOE TEXHUYECKOE OOCTYKUBAHUE
SIBJISIETCS 32JI0IOM HAJIEXKHOI pabOTHI TI0O60M
YCTaHOBKH. Kak 1 /17151 OOJIBIIMHCTBA YCTAHOBOK, B
0b6CIyKUBAHUHU X-11" IPEAYCMOTPEHBI PETTIAMEHTDL U

BPCMCHHBIC MHTCPBAJIbI O6CIIY)KI/IB3HI/IH, HO OCHOBHBIM

OTIIMYMEM SABJIACTCS ABTOMATUYECKU KOHTPOJIb
COCTOAHUSA I'UAPOCUCTEMBI ITIABHBIM KOMIIBIOTEPOM,
KOTOPBIN MOXET BbIJATD IPEAYIIPEXKICHUE O 3AMEHE
(PHUIIBTPOB WJIH MACJIA PAHBIIIE YCTAHOBJIEHHOI'O
UHTEPBAIA. TAKME CUTYAalIMU BO3MOXKHBI U MOI'yT
OBITh CBA3AHBI C NOTEPEH CBOUCTB MACJIA, TIOSBJICHUEM
METAJUIMYECKUX YACTULL B MACJIE WJIH 3AI DA3HEHHBIM
TOIUIMBHBIM (DUJIBTPOM ITO HE3ABUCAIIIUM OT
orneparopa IpuYnHaM. TaKUM 006pa30M, COXPAHAETCS
BO3MOKHOCTDb PAHHET'O IIPEAYIIPEXKACHUSA OIIACHOCTH
U IPEXKAEBPEMEHHOIO BbIXOA U3 CTPOSI AJIEMEHTA UIU

KPYITHOT'O MOAYJSA YCTAHOBKH X-11°. Pa60Ta MOXKET OBIThH

0€30IaCHO OCTAHOBJIEHA JIJIS1 YCTPAHEHU IPUYH,
MOMOTast U306€KATh 3HAYUTEIbHBIX IPOCTOEB U
PEMOHTA AOPOrOCTOAMIETO O60PYAOBAHHAL.
IpUHIUITNAIBHO HOBBIF IPOTUBOBBIOPOCOBBIHM
npesenTop (I1BIT niu ITBO) uMeeT Takxe
YAYYIIEHHYIO KOHCTPYKIUIO. [Ipr O6CITyKUBAHUU
BpeMs OTKpbITHA [IBO 114 3aMeHbI YIUIOTHEHN I
IJIAIIEK COCTABUT BCEI'O HECKOJIBKO MUHYT. Bee

IJTAHTY IIPEBCHTOPA OAHOBPEMCHHO ITOJCOCIUHAIOTCA

B TEYEHUE HECKOJIBKUX CEKYH/ C TOMOIIIBIO
CIIEIJUAJIBHOI'O MHOTOKAHAJIBHOI'O COEAUHUTEA,
HAJIE’KHO U 6€3 yTedek. [IpeanpuHAThIE U3MEHEHNA

B KOHCTPYKIIMU 3HAYUTEJIBHO COKPAIIAIOT Oblee
HEIIPOU3BOJCTBEHHOE BPEMHL.

Yeranoska X-11° TakKe BK/IIOYaeT
MOJU(PULIMPOBAHHBIE MHXKEKTOPHBIE I'OJIOBKH,
KOTOpPBIE MOI'YyT padoTarh ¢ pazmepamu 'HKT ot
1-1/4” no 2-7/8”, yipasisieMbI€ 3JIEKTPOHHO. 3aMEHA
3aXBATBHIBAIOMUX G6JIOKOB K UCIIOJIb30BAHUIO C JIPYTUM

Tunopasmepom 'HKT moskeT 3aHATh MeHbIIIe Jyaca. [Ipu

3TOM pa3bOpPKa UHKEKTOPA HE TPEOYETCs.

B cpaBHEHMHU C TPAJTUIIMOHHBIMU YCTAHOBKAMH
HOBBI! YKJIAJUHK TPYOBI UMEET 605IEE IIPOCTYIO,
HAJICKHYIO U 3(P(PEKTUBHYIO KOHCTPYKIIUIO,
AJIaIITHPOBAHHYIO K HUCIIOJIb30BAHUIO C U3BJIEKAEMBIMU
6apabanamu 'HKT pa3HOro pazmepa v HE COACPXKUT
OBICTPOU3HANIUBAIONUXCA 3JIEMEHTOB. PErynmmposKa
1 CMEHA 3BE3JJOYEK IIPH NIEPEXO/E HA UCIIOIb30BAHUE
I'HKT gpyroro tunopasmepa He TpedyeTcs —
KOHCTPYKIMA X-11° 3HAYMUTEIBHO MOJAEPHU3UPOBAHA.
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system. It will be simply impossible to start engine on
HPU until it is safe to do so. In similar way “Pyroban”
safety system controls engine during job execution.

If during job execution fill-up with diesel or hydraulic
oil is required, some foreign objects and dust can
come in to tanks. Based on extensive experience and
to address this problem, X-11* was equipped with
permanent hand pump with filter additional filters.

Combination of electronic and hydraulic systems
utilizes all best functions from each of them, but in case
of main computer or other electronics malfunction
back-up controls can be used. They may be activated
in any time and all electro-over-hydraulic valves may
be overridden by CT operator manually. There are few
different ways managing faulty element manually —
backup systems on X-11" very similar to back-ups on
conventional CT units.

The process of learning how to operate with X-11*
is fairly simple and even newcomers can run with
confidence CTU in couple of hours.

All jobs performed on this X-11" unit may be
transmitted and real-time monitored in client’s or SLB
offices. For that purpose Control Cabin has equipped
with all necessary hardware providing ability to access
SINet network via satellite from location and publish
data on InterACT".

ADDRESSED X-11* MAINTENANCE

Effective maintenance is the key of reliable work
for any machine. Similar to conventional CTU, X-11*
has maintenance schedules and procedures, unless
main computer will initiate Alarm for filters or oil
check, even before scheduled maintenance interval
due. Such cases may occur. For instance, due to loss
of property and contamination of oil and fuel for
number of reasons. Now based on Alarm events, there
is possibility of earlier systems’ control to prevent
premature failure of elements and modules, helping
to avoid significant non-productive time events and
repair of equipment.

Due to very compact design, some elements of X-11*
CTU are difficult to access. To make maintenance
work done in more convenient and time-efficient way
especially when engine require additional checks,
X-11" unit has ability to remove engine out of power
pack HPU rapidly when needed.

Newly redesigned Blowout Preventer (BOP) has
improved design which lets to open rams for redress
in only minutes when. This type of maintenance
is regular and usually performed before each well
intervention, so new design of BOP saves substantial
amount of non-productive time. Hoses can be
connected and disconnected in seconds for faster and
safer rig up with no oil spills.

Modified electrically operated CT Injector Heads
designed to work with sizes of CT pipe from 1-1/4” to
2-7/8”. Process to prepare Injector Head for different



JIOCTAaTOYHO BCETO OJJHOU 3JIEKTPOHHOMN KATHUOPOBKU
JUts1 nTaHHoro tTunopasmepa F'HKT niepes pabotou, Tak
K4K HET CHEIJIEHU, 3BE3049€EK U 1eneil. KomnbioTep
KOHTPOIUPYET YKIAAKY, HO IPU HEOOXOJUMOCTH
OYPHJIBIIUK MOXKET BMEIIATHCS B IPOLIECC
TPAJUITMOHHBIM CLIOCOOOM, C HOMOMIBIO IJIEKTPOHHOT'O
JI>KOMUCTHKA.

BBUly KOMITAKTHOT'O PACIOJIOXKEHUS Y3JI0B U
ATPEraToB HEKOTOPBIC AJIEMEHTBI HAXOSTCS B
TPYAHOLOCTYIITHBIX MECTAX U B X-11° y14 3TUX LIeIen
IPEAYCMOTPEHO OBICTPOE U3BJICUCHHE IBUT'ATEIS B
CIIy4ae HEOOXOAUMOCTU.

noasoaqa NTOrM NOCIEAHUX NET

Hosas ycranoska lImomoepike X-11° conepxut
PEBOJIIOLIMOHHBIN KOHIIENT U IEPEIOBLIE ANNAPATHLIE
cpeacTBa; 3POEKTUBHOCTD HOATBEPK/CHA B XO/IE
6onee 500 paboT. [TocTaBIEHHBIE 32/Ja49H B OOJIACTU
00J1€€ BBICOKUX CTAHIAPTOB 3(P(PEKTUBHOCTH,
IPOMOE30NACHOCTU U OXPAHBI OKPY>KAIOIIEIH CPEAB
JOCTUI'HYTBI — 34 BCE BPEMSI UCIIOJIb30BaHU X-11" He
OBLIIO 3APETUCTPUPOBAHO JJAKE EJUHUYHOTO C/Iy4ast
MNPEBBIMIEHN HATPYy30K HA THOKYIO HKT B X01€ padoT.
OO6y4YUTBCA YIPABIATb ITOH YCTAHOBKOM CMOXKET
33 HECKOJIBKO Y4COB J14°KE HOBUYOK, XOTSI OUEBHU/IHO,
4TO CHENUATIUZUPOBAHHOE OOyUEHHUE HEOOXOAUMO
JUISL KBATU(PHUIIUPOBAHHOI'O UCIIOJIb30BAHMS,

O6CITy’ KUBAHMS, IOUCKA HEUCIIPABHOCTEN U PEMOHTA.
[7151 3TUX 11eIeH OOy4YEHUE OCYIIECTBIISIETCS B y4EOHOM
nenrtpe Hlmomoeprke Middle East and Asia Learning
Center (MLC, AGy-/1ab1) UM C BBIE3/IOM H4A JIOKAI[UHU.
OKo0110 20 MOPCKHUX YCTAHOBOK X-11" 3aHATHI B Pa3HBIX
CTPaHaX B TEYEHUE TTOCIEAHUX JIET.

IIpu 3TOM MHXKEeHEPHI IITIOMOEPIKE TPOAOIIKAIOT
PabOTHI IO YIIYUIIEHUIO KOHCTPYKINH X-11" 1 yoxe
Cenyac CymeCTBYET HECKOJIBKO €€ MOAU(DUKAITUI.
[IpruHMMAas BO BHUMAHHE HHTEHCUBHOE PA3BUTHE
MOPCKOTI'0O 6ypeHUst, yCTaHOBKU X-11" yoxe certuac
33/IENCTBOBAHBI B PA3Ppa60TKAX MOPCKUX
MECTOPOXKAECHNH II0 BCEMY MUDY, BK/II04as Poccuro.
Benp BeICOYAIINI YPOBEHD O€30ITACHOCTH YCTAHOBKHU
X-11" U3HAYAIBHO OB 32JI0KEH ITIPH TPOEKTUPOBAHNH
U co3aHuU yCcTaHOBKU THKT HOBOrO OKOJIEHUS.
Texnuueckue oannvie X-11*

Paboumne remneparypet oT —20 °C 70 +48 °C.

Brox mowsnocmu HPU

ABapuNHAA OCTAHOBKA IBUT'ATEIIS,

ABapuNHAA OCTAHOBKA JIBUT'ATEJIA 3AKPBITHEM
BO3/1yX4;

ABapuIHAs OCTAHOBKA ABUI'ATEISI IIPYU OO/MIUH BbIIIEC
JIOITYCTHMBIX;

JATUYMK HAJTMYHA Ia32 B BO3AYXE;

MomHOoCTb 610Ka 250 THUAp. J1.C;

Tpu akkymynsaTopa 1o 15 raytoHos CIIA KaKabIi;
OxIIxB3.05mx244mx259m;

Bec 11,340 kT

I'pysomnogbemuas ceprudukanms DNV 2.7.1; }

Pucynox4 — X-11* IIBO omxpoim u 20moe x
nepeoéopxe naaumer

Figure 4 — X-11* BOP inreadly to redress position

size of CT string takes less than an hour. No Injector
opening is required.

In comparison with traditional CT units, new design
of Levelwind is simple, reliable and effective solution
for X-11* with concept of replaceable DID CT Reels. It
does not include rapidly mechanically-wear elements
and can work with all sizes of CT pipes. Once calibrated
for new CT size, no further adjustment is required —
there is no clutch, no chain, and no sprockets. Main
computer takes control on Levelwind automated
control and spooling. When required, CT operator
can override Levelwind by traditional way adjusting
spooling with electronic joystick.

LAST YEARS' SUMMARY

Overall operations’ efficiency and HSE performance
met predefined objectives. Efficiency of revolutionary
concept with redesigned hardware has proven by
results of 500+ jobs, performed on X-11* family of
CT units with no single over-pull or pipe-kinking
accident event, usually associated with routing CT
operations. Learning to run CT pipe on X-11" is easy
and quick — it may need about 2 hours for newcomers
to operate X-11* with confidence. From another hand,
X-11" CT unit is obviously very complex machine,
and professional training is required for proper use,
maintenance, troubleshooting and repair. For those
purposes specialized courses are delivered at “Middle
East and Asia Learning Center” (MLC, Abu Dhabi) and
field locations. Currently about 20 of X-11* Zone II
offshore CT units work worldwide over last few years.
Schlumberger engineers continuously work on X-11*
improvement, some modifications have been already
implemented.

Considering intensification of offshore operations,
new generation of X-11" offshore coiled tubing units
has found its place in such applications worldwide,
including Russia’s sea shelves, due to enhanced level of
safety standards — a fundamental portion in design of
new generation of CT units. }
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Hpyrue ceprudukarsl ATEX, CE marked, Zone II
compliant.

Kao6una ynpaenenusn

KabuHa noj AaBacHUEM, OUH A0 ASICS;

Cucrema KOHTpOIA 32 cucremamu OpsCAB?,
Cucrema c60pa 1 peructpanuu faHHbix CoilCAT?
Cucrema BUJICOHAOMIOICHU S HA 4 KAMEDBI,
KonTpone HamoTku THKT, ctpunmepa + 2
JIOTIOJIHUTEJIBHBIX;

Konaunnonep Bosayxa Ha 30,000-Btu;

Vron 0630pa n3 KabuuHsl 270%

AxIIxB 3,05mMx244Mx 2,59 Mm;

Bec 6,804 kr;

I'pysonogbemuasn ceprudurkanusg DNV 2.7.1;
Opyrue ceprudukarsl ATEX, CE marked, Zone II
compliant.

Mooyas 6apabana THKT DID Reel

3arpyska CBEpXY U CIIEPEIU Y MOTOPU3OBAHHOI'O
OCHOBAaHUS,

TpybOyKIaJUUK IPUMEHNM JJIA BceX TUNOB 'HKT;
ABTOMATUYECKUI KOHTPOB yKIaaku THKT;
LlenHoM THUN IPUBO/IA OApA0aAH;

Beprnior BeicOKOTo gaBneHua HA 1000 aTm;
BCTpOEHHDBI JATYNK UPKYJIAITMOHHOI'O TIABJIEHN S,
BHyTpenHUIT MaHHUDOIB, C BO3MOKHOCTBIO BOpOCA
MEHHOU NTPOOKY;

[Tpu60Op KOHTPONA AUAMETPA U TOMIUHBI CTeHKH [HKT;
ABTOMAaTUYECKUI CMA34uK TPyOsl 'HKT;

Cucrema NpOKavYK1 HHIMOHUTOPA KOPO3UH;
CTpaxOBOYHAS TPOCOBASI CUCTEMA JIJISI PA6OTHI HA
BBICOTE.

Kamywxu THKT

JuameTrp 6apabana BHEHUM — 1427

JuameTp ocHOBaHUA 6apadana - 70” nnn 807

Bec 6apabaHa ¢ HE3aIIOTHEHHOM TPyooi 8,845.1 kg;
Bec 6apabana 6e3 Tpy6s! 2,585.5 kg;
I'pysonogbemuasn cepruuranmsa DNV 2.7.1;
Opyrue ceprugukarsl ATEX, CE marked, Zone II
compliant.

Huxycexmopnasn 201086xa

Tum HR 560, Borrsikka 60,000 ¢hyHT, 3aTaTKUBAHUE
26,000 ¢yHrT;

Tum HR 580, BerTsizkka 80,000 PyHT, 3aTaIKMBAHUE
40,000 dyHT;

Tum HR 5100, BerTsixka 100,000 (pyHT, 3aTaIKUBAHNE
50,000 ¢yHT;

InaBHBIA UHK. KOHTYDP 5000 psi, KOHTPOJIb 32
COCTOSTHHEM MACJIa;

TouHBIN U3MEPUTEIID ITTYOUHBI, BCTPOCHHBIY;
Hanpasnaromuii rycak 72” uiam 1007, ¢ cucTeMOM OrpaH.
HaI'Py3KH;

JaT4uK TeMIIEpaTyPhl U COCTOSTHUS MACIa;
CTpax0OBOYHAs TPOCOBAS CUCTEMA /1151 PAOOTHI HA
BBICOTEC;

I'pysonogbemuasn cepruduranmsg DNV 2.7.1;
Jpyrue ceprudukarel ATEX, CE marked, Zone I
compliant.
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General specifications

Operating temperatures —20 °C to +48 °C.

Hydraulic Power Pack

Engine emergency shutdown system;

Emergency air intake shutdown;

Automatic engine over-speed shutdown;

Gas detector sensor;

Hydraulic pumps — 250 hhp triple-stack gear pump;
Three accumulators of 15 galUS;

Length x width x height 3.05 m x 2.44 m x 2.59 m;
Weight 11,339.8 kg;

Lifting certification DNV 2.7.1;

Certification ATEX, CE marked, Zone II compliant.
Control Cabin

Cabin Pressure purged;

Controls Process-controlled system;

Data acquisition system CoilCAT"* technology;
External monitoring video camera system,

Remote spooling, stripper, two others as required,
Climate control 30,000-Btu cooling system;

External view angle 270%

Length x width x height 3.05 m x 2.44 m x 2.59 m;
Weight 6,8039 kg;

Lifting certification DNV 2.7.1;

Certification ATEX, CE marked, Zone II compliant.
Drop-in Drum Reel system

Loading from top and front of power stand;
Levelwind Floating arm suitable for all tubing sizes;
Automated electronic over-hydraulic spooling control,
Drive system Chain drive;

Reel swivel 15,000-psi rated;

Circulating pressure transducer, Integral;

Pig launcher and Ball-dropping ability;

Tubing monitoring inspection - wall thickness / ovality;
Tubing lubrication (external) automatic;

Tubing lubrication (internal for corrosion mitigation);
Fall arrester and work platforms for Levelwind access.
Tubing Reel Specifications

External diameter = 427

Core diameters can be 70” and 807

Weight with empty spool 8,845.1 kg;

Weight of empty spool 2,585.5 kg;

Lifting certification DNV 2.7.1;

Certification ATEX, CE marked, Zone II compliant.
Imjector specifications

HR 560 configuration 60,000 Ibf pull, 26,000 Ibf snub;
HR 580 configuration 80,000 Ibf pull, 40,000 lbf snub;
HR 5100 configuration 100,000 Ibf pull, 50,000 Ibf snub;
Hydraulics 5,000-psi circuit, condition monitoring
system;

Depth system Universal tubing length monitor;

72-in gooseneck with overload protection system;
100-in gooseneck with overload protection system;
Metallic chip detection and temperature Sensors;
Fall-arrester Safety system;

Lifting certification DNV 2.7.1;

Certification ATEX, CE marked Zone 1 compliant.
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O60pYIOBAHNE

KaK BBIBECTHU CKBAXKUHY
13 OEe31eICTBUS

C MUHUMAJIbHBIMU
3aTpaTaMU?

B.B. TPH®OHOB, 3am. nupextTopa OO0 HIIP JIakep» IO Pa3BHTHIO CEPBHCA H COBITA
V.V. TRIFONOV, Vice-director, Service and Sales Development, OOO NPF Paker

2010 ropy 6€34eUCTBYIOMUI (DOHJ CKBAXKHH

B Poccurickon denepanyiv COCTABIAN

OKOJIO 16% 3KCILTyaTaIIMIOHHOT'O (DOH/IA.
Hanpasnss 3HaYUTENbHBIE (PUHAHCOBBIE PECYPCHI
H4 I'€OJIOTrOPA3BEA0YHBIE PAOOTHL, PA3BEJOYHOE U
IKCIUTYAaTALUOHHOE OyPEHUE, KOMIAHUH HE JJOIKHBI
326bIBATH O MAJIOJICOUTHOM U 6€3/ICHCTBYIONIEM
(POH/IE CKBAXKUH. DTO KACAETCS HE TOJIBKO KOMITAHUH,
IKCIUIYATUPYIOIINX CTAPBbIE MECTOPOXK/ICHUS, BE/Ib
BOIIPOCHI pA0OTHI C MATIOACOUTHBIM U O€3/ICHCTBYIONUM
(POHJIOM CKBAKMH PAHO WJIM HO3JHO NPUJIETCS PENIATD
KaXX/JJOU KOMIIAHUU BHE 3aBUCUMOCTHU OT TEKYIIIETO
COCTOSIHUS pa3PA00TKU €€ MECTOPOXKCHUI.

[TakepHO-KJIAITAaHHBIE KOMIIOHOBKH, IIPE/IJIArAEMBbIC

OOO HITI® dlakep», TO3BOIAIOT 3(PPEKTUBHO
BBIBECTH CKBAXKUHY U3 6€3CUCTBUS B PEHTAOEIBHYIO
SKCIUIYATAIUIO, 4 TAKXKE OITUMHU3HUPOBATH PA6OTY
MaJIONEOUTHOIO (POH/A CKBAXKUH.

ABYXTMAKEPHbIE KOMIMOHOBKW )14
BbIBOOA CKBAXWH U3 BE3AENCTBUA

IIpu HApyIIEHUH LIEJIOCTHOCTU 3KCILIYATAIIMOHHON
KOJIOHHBI MOKHO 3(P(PEKTUBHO 3aITYCTUTD CKBAXKHUHY
B 9KCILIyATAIUIO C IIOMOIIBIO JIBY XTAKECPHOM
(KJIAaCCUYECKON) KOMIIOHOBKH (PHUCYHOK 1).

OHa O3BOJISICT U30IUPOBATH HAPYIICHUE KAK CHU3Y,
TAK ¥ CBEPXY. DTAd KOMIIOHOBKA COCTOUT U3 HUKHETO U
BEPXHEI'O ITAKEPOB, yCTAHOBOYHOI'O U PA3BEAUHAIOIIEIO
MHCTPYMEHTA (TUAPABINYECKOIO UJIM MEXAHUYECKOI'0),
KJIaIAHA YPABHUTEIBHOT'O U PA3BEJUHUTEN A KOJIOHHDL
KiamaH ypaBHUTENbHBIN HEOOXOIUM /ISl BBIDABHUBAHHA
JABJIEHH S, YTOOBI ITOCJIE AJTUTENBHOM SKCILIyATALUNA
OblJIA BO3MOXHOCTD BBIPABHATD JABJIEHHE U 6E30IIACHO
MU3BJIEYb KOMIIOHOBKY 6€3 YBEJIMYEHHBIX HATPY30K. Hago
OTMETUTD, YTO HPU IIPOCKTUPOBAHUN KOMIIOHOBOK MBI
yJIe/IIeM TIOBBIIIEHHOE BHUMAHUE PA3bCIUHAIONUM
YCTPOMCTBAM: B KAKJJOM CJIY4Y4C BA2KHO IIPETYCMOTPETh
BEPOATHOCTD OCIOKHCHUM U ITyTU BBIXO/Id U3 CUTYALIUU C
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2010 idling well stock in Russian Federation

reached the level of 16% of the whole

operating well stock. Spending significant
financial assets on geological exploration, exploration
and production drilling, the companies should not
forget about marginal and idling well stocks. It concerns
not only those companies that have brownfields in
operation. Sooner or later each company will have to
deal with marginal or idling well stocks regardless of the
current situation with development of its fields.

Packer-valve assemblies manufactured by

OOO NPF Packer allow to effectively bring well back on
commercial production, as well as to optimize marginal
well stock operation.

TWO-PACKER ASSEMBLIES FOR BRINGING
WELLS BACK ON PRODUCTION

When integrity of the production string is lost, it is
possible to effectively bring well back on production
with the help of two-packer (standard) assembly
(see Figure 1).

It allows to isolate the damaged zone both from
below and above. This assembly consists of lower
and upper packers, setting and disconnecting tools
(hydraulic or mechanical), equalizing valve and string
disconnector. Equalizing valve is necessary for pressure
balancing, which allows to safely remove the assembly
after continuous operation without additional stress.
It should be mentioned that we pay closer attention to
disconnecting tools when developing the assemblies:
in each case it is important to foresee the possibility of
troubles occurrence and the methods of solving them
with minimal expenses. It is especially important in
respect to multi-packer assemblies.

Utilization of two-packer assembly 2PROK-SIAG
for bringing wells back on production allows to
avoid expensive squeeze cementing operations and
maximize recovery of reserves during development of



HAUMEHBIINMH 3aTpaTaMu. OCOOGEHHO
3TO AKTYAJIBHO, ECJIU PEYD UJET O
MHOT'OMAKEPHBIX KOMIIOHOBKAX.

I1pu UCTIONIB30BAHUH JIBYXITAKEPHOM
KOMIOHOBKU 2ITPOK-CHUAT a1sa
EPEBO/IA CKBAKWH M3 6€31CUCTBUS
B (POH/I TAIOIUX TPOAYKITHIO
UCKJIIOYAETCS IPOBEACHUE
Joporocrosamux PUP, a pazpaboTka 30HbI
JPEHHUPOBAHUA CKBAXKUHBI TPOBOANTCS
C MAKCUMAJIbHOU BbIPAO6OTKOM 3a114COB.
CIyCK KOMIIOHOBKH OCYIIECTBIIAETCA
«ierkor» 6puragon TPC. IByxnakepHas
KOMIIOHOBKA MOXET IKCILTyaTUPOBATh
VYCIIH u YDIUH aBTOHOMHO B KECTKOH
CIIETIKE C HACOCOM Y€PE3 MTOABUKHOE
repmeTngHOe coeqruHenne PKY ninm
HIIM-5.

BepxHui nakep B AByXIIAKEPHOM
KoMNOHOBKe [TPO-ABXKT nmeer
HECKOJIBKO MOAU(PHUKAIIUIA, KOTOPBIE
HAMPABJIEHBI HA €TO HAJEKHYIO
(PUKCALUIO ¥ TAPAHTUPOBAHHYIO
MOCA/IKy B HAKJIOHHO-HAIIPABJIEHHBIX
CKBAXKMHAX. MOAU(UKAIINA TTAKEPA
I[MTPO-ABXXT-C co cpe3HBIMH IITU(PTAMHA
PETYIUPYETCA HA ONIPEAECTIEHHYIO
HATPY3Ky, ¥ [IOKA 3TA HAIPy3Ka He OyaeT
LEJIMKOM ITEPENAHA HA HUPKHUH ITAKED,
BEPXHUIH ITAKEP HE 3ar1akepyeTca. g
OOJIBPIINX yIJIOB HAKJIOHA Pa3paboTaH
TUAPOAOMKPAT, KOTOPBII O3BOAET
YCTAHABIUBATH KOMIIOHOBKH U B
TOPU3OHTAJIbHBIX CKBAKHMHAX.

I'mapaBandecKuii UM MEXaHUYECKUN
nocaaouHbl nHCTpyMenT UIT ninn
HTIM (r'iipaBaIuKa CPabaATBIBAET OT

coszpanys gasiaeHus B HKT, MexaHnka — OT IIpaBoro
BPAIlEHU) IPEAHA3HAYCH /151 YCTAHOBKH, PA3'bEIUHCHU S
1 coequHeHust KonmoHHbI HKT ¢ ocTaBisieMbIM

ABTOHOMHO B 3KCIIJIyaTAIIMOHHON KOJIOHHE IAKEPHO-
SIKOPHBIM O60pynoBanueM. [Taras mogudurkanysa MITM

Dxcna. koaromnna @ 140-178 mm
Production string with diameter
of55-7.0in

Hnempymenm

nocadounwiit MIII
Hydraulic setting tool (HST)

Haxep IIPO-ABXKT
ONOPHOLLYCMAMHOBKLL
PRO-YaVZhT packer
of support array

HKT @ 89 mm

Tubing string with

diameter of 3.5 in
‘Knanamnypasnumenvhuolii
mexanuveckutt KVYM
€ BO3MONCHOCTNBIO NPOMBIEKL
Mechanical equalizin,
valve (MEV) with flushing
capability
Hrmepean
HezepmemuHoCcmu
Damaged part of
production string

Pa3sseounumens
KonoHHbL PK
String disconnector (SD)

Iaxep ITPO-AMO2-136/142/145
unu IIPO-AMO3-118/122 ocegoit
YCMaroeKu )

PRO-YaMO2-136/142/145
packer or PRO-YaMO3-118/122
packer of axial array

e B S .

J HKT @ 73 mm
Tubing string with diameter
of2.87 in

Knanan nepenycknoti KIII'
lydraulic bypass valve (HBV)

T —————
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IInacm npooyKmueHoiti
Formation

3aznyuka
End cap

Pucynox 1 -/lgyxnarxepnasn
KOMNOHOBKA 018 CeNeKMUBHO1L
USONAUUU — ABMOHOMHAA
2ITPOK-CHATI-1

Figure 1 — Two-packer assembly
Jor selective isolation —
autonomous 2PROK-SIAG-1

well drainage area. The process of
lowering the assembly into well is
performed by “light” oilwell service
crew. Two-packer assembly can

operate in standalone mode together

with SRP and ESP units and in rigid
hitch with the pump due to the
flexible pressure tight joint APSD or
MST-5.

The upper packer PRO-YaVZhT
in two-packer assembly has several

modifications, which provide reliable

locking and ensure its setting in
directional wells. Modification of
PRO-YaVZhT-S packer with shear
pins can be fine tuned to specified
load. Only when this load is fully
transferred to the lower packer, the
upper packer will pack. In order to
deal with high borehole inclination

angles we developed a hydraulic jack

that allows to install assemblies in
horizontal wells.

Hydraulic or mechanical setting
tools (HST or MST) are intended
for setting, connection and
disconnection of the tubing string
and packer-anchor equipment,

which is left in the production string.

HST is actuated by pressurization of
the tubing string, MST — by right-
hand rotation. Fifth modification of
MST provides flexible pressure tight
joint between the tubing string and
lower packer. MST-5 is used mainly i
dual-pumping wells.

For specific operation conditions

we developed the all-purpose string disconnector
APSD, which provides flexible (up to 60-in.) pressure
tight connection of the tubing string with subjacent
equipment. APSD is intended for setting, disconnection
and connection of the tubing string and packer-anchor

n

06eCneuynBaCeT HOABIXKHOE repmeTudHoe coeguHenne HKT equipment, which is left in the production string.

C HUKEPACIIOJIOKEHHBIM ITakepoM. MITIM 5 npumensaeTcs
IJIABHBIM OOPA30M B CXeMaX IIPH OFHOBPEMEHHO-

More than 1,400 two-packer assemblies for

continuous selective isolation, which were

Pa3feabHOM SKCIUTYATAIIAN CKBAKUH.

J17151 OCOOBIX YCJIOBUM SKCILIYATAILIUU Pa3pab0TaH
YHUBEPCAJIBHBIN pa3beAUHUTEIDL KOJTIOHHBI PKY, KOTOPBIN
obecrieynBaeT nNoABUKHOE (10 1500 MM) repMeTUYHOE
coepunenue HKT nipu paboTe ¢ HUKEPACIIOIOKEHHBIM
obopynoBanueM. PKY nipeHasHa4€eH 71 YCTAHOBKH,
pazbeIMHEHUS U cOeJUHEHM S KOTOHHBI HKT ¢
OCTABJISIEMBIM ABTOHOMHO B 9KCILIYaTAIIMOHHOM KOJIOHHE
MMAKEPHO-AKOPHBIM OO60PYJOBAHUEM.

ITo cocroanuio Ha 1 asrycra 2011 rozga B Poccumckor
Denepaninu u crpaHax CHI paboraet 6onee 1 400
KOMIIJIEKTOB JIBy XITAKEPHBIX KOMIIOHOBOK ITIPOU3BO/ICTBA
HII® dTakep» aJjis JIATEIbHOM CEJIEKTUBHON N3O0/ }

manufactured by NPF Packer, are in operation on the
territory of Russian Federation and CIS countries as of
August 1st, 2011. This is the standard and cheap method
of bringing a well with damaged production string back
on production.

BRINGING THE WELL WITH DAMAGED
PRODUCTION STRING ON PRODUCTION
IN THE CASE WHEN IT IS EQUIPPED
WITH ESP UNIT

If the well with damaged production string is
equipped with ESP unit, it is possible to use 1PROK-
IVE-1 assembly, which consists of ESP unit itself, }

Ne 6 (038) Host6pb / November 2011 63



O60pYIOBAHNE

DTO KJIIACCUYECKUU U HEOPOT'OH
CIIOCOO6 3aITyCKA CKBAXKUHEI B

KCIUTYATAIUIO, UMEIOIIEI HAPYIICHHE

IKCILIYATALUOHHONU KOJIOHHBL.

3ANYCK CKBAXWHDbI,
MMEIOLLEN HAPYLWLEHUE
SKCNNYATAUNOHHOU
KONOHHbI CY3UH

Ecnu cKkBaXXxuHa, UMEIOI A HapyHaIicHue

IKCIUIYATALUOHHOM KOJIOHHBI,
IKCIUIyaTupyercsa YOI H, TO MOXKHO

NPUMEHATH KOMIIOHOBKY 1TTPOK-BD-1,
COCTOSIITYIO HEMOCPEACTBEHHO U3 CAMOTI'O
VOIIH, 06paTHOrO Kj1anaHa, COUBHOI'O

KJIAITaH4, TAKePa C AJIEKTPOKA6EIEM
U PA3bEMHOM I'MIPABINYECKON

MY@TBI, KOTOPAS IPETHA3HAYECHA I
6€30ITACHOI'O U3BJICYECHH ST KOMIIOHOBKH

(PUCYHOK 2).
Korma komnonoska 1T1TPOK-MIBBO-1

YCTAHABINBACTCH, ITAKCPOM OTCCKACTCA

HAPYUIEHHE IKCILTYATAITUOHHOM
KOJIOHHBI, YTO JA€T BO3MOXHOCTD

6I:ICTpO 1 C MUHUMAJIbHBIMU 3ATPATAMHU
3aIIyCTUTh CKBAXKUHY B AKCILIYATALIHIO.
He cexper, yto 60ee 60% OTKa30B

YO H B Poccurickoit Penepanun
CBSI3aHBI C OTIIOKEHHEM COJIEN 1

MEXAHUYECKUX IPUMECEN. B ¢BA3M ¢ 3TUM
HEKOTOPOE BPEM HA3a[, Mbl IIOCTABUJIN

nepez cooou 3a/1a49y pa3padoTaThb

KJIAIIaH OOPATHBIN, KOTOPBIHA O3BOJINAIT

OBI B CJIy494€ 3aKJIMHKH HACOCa NJIN
OTJIOKEHUS COJNEN U MEXAHUYECKUX
MPUMECEN HA PAOOUYNX OPraHaX, 4
TAKKE 3ACOPEHM S IPUEMHOM CETKU

OLIH npousBeCcTy IPAMYIO IIPOMBIBKY IIOJIOCTHA

COJISTHOM KMCJIOTOH, CIIEIMAIbHBIM HUHI'HOUTOPOM HJIN
TEXHOJOINYECKOM JKHUJKOCTBIO. DTA 33/1a4a BBIIIOJTHEHA:
OBLJI pa3pa00TAH KJIAIIAH OOPATHBIN TPEXIIO3ULTOHHBIN
KOT-93. B cTaHapTHOM IOJIO’KEHUHU KJIAIIaH Pab0TAET KaK
o6parHbIi. [Ipu padoTe YOLIH Ki1anaH OTKPBIT U HOTOK
JKMJIKOCTH TIPU JBUKEHHH BBEPX OMBIBAET KJIamaH. Korma
VYOIIH octanasnusaercs, knanad KOT-93 3akpbiBacTCs

KaK OOBIYHBIN OOPATHBIN KJIAMAH, 4 IIPYU CO3JaHHUH
n30b6ITOYHOTrO JaBjicHUs B HKT coBmernaroTcss 60KOBbIE
OTBEPCTHUA B KJIATIAHE U HAYMHAETCA IIPAMAA IIPOMBIBKA
caMoro Hacoca. C nomoupio kiarnana KOT-93 yxe
MPOU3BEEHO HECKOJIBKO ONEPAIIMI ITO IPOMBIBKE HACOCOB,
KOTOPBIE ITO3BOJIMJIN JIMKBUJUPOBATD «KJIMH>» HACOCA.

Diccnn. konouHa @ 140-178 mm
Production string with
diameter of 55-7.0 in

HKT @ 73 (89) mm
Tubing string with
diameter of 2.87 (35) in

Cun060ti kabens
Power cable

Mygpma pazsemmasn
2uopasauveckan MPI
Hydraulic split sleeve

Hnmepean
HezepMemudHoCcmu
Damaged part of
production string

CousHoil kKranam
Knockout valve

Ilaxep 11-OI'M
P-EGM packer

CoueHoll Kaanam
Knockout valve

O6pammbiii
xaanan KOT ¢
B8O3MONCHOCNBIO
NPAMOLL NPOMbBLEKLL
NONOCMIU HACOCA
Back-pressure valve
KOT with capability
of direct flushing of
pump chamber

YOIIH
ESP unit

Iinacm
1POOYKMUBHDLLL
Formation

Pucynok 2 — Ilaxepnasn
KOMNROHOBKA ONA USONAUUU
6éepxnezo 6000nPuUmMora é
000bL8AIOUUX CKEANCUNHAX
1IIPOK-HB?>-1

Figure 2 - Packer assembly
1PROK-1VE-1 forisolation
of upper water influx in
production wells

of the valve overlap

My@Ta pazbeMHas rujpasiandeckas MPI-89 nossosnser

MIPU OCJIOKHEHUAX CO CKBAXKUHHBIM OOOPYAOBAHUEM U
xonoHHOY HKT pazbeINHATh UX B MECTE €€ YCTAHOBKH.
Taxsxe OHAa CHMIKAET PUCK BOSHUKHOBCHMU S TSKEJIBIX
OCJIOKHEHUH CO CKBAKMHHBIM O60pyZ0BaHUEM. MydTa
NIPUBOAWTCA B IEUCTBUE COPOCOM IIAPA U CO3AAHHUEM
JgassieHus B HKT. Ee MOXHO UCIIO/Ib30BATh HE TOJIBKO
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WITH SRP UNIT

equipped with SRP

back-pressure valve, knockout
valve, packer with electric line and
dismountable hydraulic coupling
that is intended for safe removing of
the assembly

(see Figure 2).

When 1PROK-IVE-1 assembly is
installed, packer isolates damaged
part of the production string, which
gives the possibility to quickly bring
awell back on production with
minimal expenses.

It's not a secret that more than
60% of ESP failures in Russian
Federation are connected with
formation of salts and mechanical
impurities. Hence we make it
our mission to develop a back-
pressure valve, which would allow
to perform direct flushing of ESP
chamber with hydrochloric acid,
special inhibitor or process fluid
in the case of ESP jamming or
formation of salts and mechanical
impurities on its operating elements,
or bridging of its intake screen. This
task was completed: we developed
three-position back-pressure
valve KOT-93.1In the standard
position this valve works as a usual
back-pressure valve. During ESP
operation the valve is open and the
upflow of fluid passes over the valve.
When ESP stops, KOT-93 valve
closes like a usual back-pressure
valve. If overpressurization of the
tubing string occurs, side ports
and direct flushing of ESP starts.

Several direct flushing operations have already been
performed with KOT-93 valve utilization. They allowed
to eliminate ESP jamming.

Hydraulic split sleeve MRG-89 allows to disconnect
the tubing string from downhole equipment if problems
with the latter occur. It also decreases the risk of
downhole equipment failures. The sleeve is actuated
by means of ball drop and pressurization of the tubing
string. It can be used not only in combination with
packer, but also for the whole stock of ESP units that
operate in wells with high rates of salts formation, i.e.
for the purpose of decreasing expenses associated with
elimination of ESP jamming problems.

BRINGING THE WELL WITH DAMAGED
PRODUCTION STRING ON PRODUCTION
IN THE CASE WHEN IT IS EQUIPPED

If the well with damaged production string is

uni, it is possible to bring it back on



B COCTABE MAKEPA, HO U 171 Bcero poHa VOIIH,
Pa60TAIOMMX B CKBAXKMHAX, OCJIOKHEHHBIX COJISIMU,
T.€. B IEJISAX CHUKCHUA 3ATPAT HA IMKBUJIALIHIO
OCIOXKHEHMA C YOI H, NpUXBAYEHHBIMU CONAMU.

3ANYCK CKBAXWHbI, UMEIOLWLEN
HAPYLWEHNE SKCMITYATALMOHHON
KOJNNIOHHbI C YCLIH

Ecy CKBaKMHA, UMEIOIAS HAPYIICHUE
IKCIUIYATALMOHHOM KOJIOHHBL, 3KCILIyaTUPYETCS
LITAHT'OBBIM HACOCOM, TO MOXXHO 3aITyCTUTD €€ B
IKCIUIYATALUIO, YCTAHOBUB ITAHI'OBBIN HACOC CO
cnenuanbHeIM makepoM ITPO-AT-O, KOTOPbIN UMeEET
HUKHUH U BEDXHUHN MEXAHUYECKHUE AKOPS U TAK
HAa3bIBAEMBIU PEr'YJIMPYEMBIN 3aMKOBBIH y3eL [Tocie
ycTaHOBKMU 1akepa [TPO-AT-O cpabaTeIBAECT 3aMOK, U YTOObI
COPBATb ITAKEP, HEOOXOAUMO NPUTIOKUTD PACTATHBAIONIYIO
HAIPy3Ky OT 5 10 12 T, KOTOpAast pEryJIMpyeTCs Ha 3aBOJE.

Heo6xX0nMOCTb TAKOH KOHCTPYKIIUU BBI3BAHA TEM,

YTO MPH UCTOIB30BAHUN OOBIYHOTO ITAKEPA COBMECTHO

¢ HITH B 607BIIMHCTBE CJIYYA€B ITAKED CPbIBAECTCS OJ
JENCTBUEM BO3BPATHO-TIOCTYATE/IbHbIX JIBMKEHUM IITAHT,
nepegamomuxcst Ha Hacoc, HKT u nakep. ITakep [TPO-AT-O
ITY IPOOBIEMY PEIIACT.

IIpy OTCEYEHNH HAPYILIEHU A
IKCIUIYATALMOHHOM KOJIOHHBI CKBAXKUHBI,
skcryarupyemon YCIIH, moxeTt
UCIIOJIb30BATHCS ITAKEPHA KOMIIOHOBKA
1ITPOK-YO-1 (pUCYHOK 3).

ITlepesoorux noosecroti
HunnenvHoil IIH
Hook-wall pin sub (HWPS)

production with the help of special PRO-YaT-O packer
that has lower and upper mechanical anchors and the
so-called adjustable locking unit. After installation

of PRO-YaT-O packer the locking unit is actuated,
which results in the necessity of applying tensile load
equal to 11,000-26,500 Ibs (the value is adjusted at the
manufacturing facility) in order to unset packer.

The need for such construction is caused by the fact
that utilization of standard packer in combination with
SRP in most of the cases leads to unsetting of packer
under the influence of reciprocating motion of pump
rods, which also affects the tubing string, pump and
packer. PRO-YaT-O packer solves this problem.

For isolation of damaged part of the production
string in wells equipped with SRP units it is possible to
use packer assembly 1PROK-UO-1 (see Figure3).

This assembly eliminates the need for repetitive
and costly squeeze cementing operations, which are
usually performed with conventional methods. PRO-
YaT-O packer can be also used in assemblies for dual-
pumping well operation projects, where it is necessary
to tension the tubing string.

For wells equipped with SRP units we suggest to use
PRO-YaT-O pipe support packer
(or pipe support anchor YaT-O)
in combination with tubing
string tensioner IN-73.IN-73
tensioner is used for tensioning
the tubing string with specified

Inaruatiba
Tubing adaptor flange

JJaHHag KOMIIOHOBKA ITIO3BOJISIET
UCKJIIOYNUTh MHOI'OKPATHBIE ITIPOBEACHU A
poporocroamux PUP TpagniinoOHHbIMHA

Diccnn. konouna @ 140-178 mm
Production string with diameter
0f55-70 in

load during installation of PRO-
YaT-O packer or YaT-O anchor.
It is a reusable tool. Utilization

merogamu. [Takep ITPO-AT-O Takxke
MOXXET IPUMEHATHCA B KOMIIOHOBKAX /17151

HKT 73 (89) mm
Tubing string with diameter
0f2.87 (35)in

of IN-73 tensioner together
with PRO-YaT-O packer (YaT-O

OJJTHOBPEMEHHO-PA3/IC/IbHOM AKCIITyaTAIl1H,
1€ HeOO6XOANMO HaTsKeHHe KoJToOHHBI HKT.

1III'H ¢ 2azocenapamopom I'CI"
SRP with gas separator

anchor) allows to decrease
specific power consumption by

BmecTe ¢ makepoM-TpyboaepKaTEIEM
[TPO-AT-O (Mnu sKOpeM-TPyObOAEpKATEIEM
AT-O) npy LITAHI'OBOM CIIOCO6€E
3KCIUIYATAINY MBI IIPEJIATAEM UCIIOIb30BATh

Knanamn yupryrayuonmoii KIIIT
Circulation valve

up to 15% and to increase mean

time before failure of SRP units.
Decrease of specific power

consumption is based on the

Hnmepean
HezepMemuuHoCmu
Damaged part

of production string

HaTsexuTenb MH-73 kononasl HKT. On
WCIIONIB3YETCA A1 HATSDKEHU S KOJIOHHBI

V3en 6esonacrozo
passeounenusnllb
Safe disconnection unit

following scheme: during
SRP operation tension and

HKT ¢ TpebyemMoi Harpy3Ko¥ IIpH YCTAHOBKE
nakepa [TPO-AT-O mnu axopsa AT-O. MTH-73

I

THaxep IIPO-AT-O ocesoti
)CIMAMHOBKU
PRO-YaTl-O packer of axial array

compression of the tubing string
occurs, PRO-YaT-O packer

SIBJISICTCSI THCTPYMEHTOM MHOI'OPa30BOI'O
HCIIOIB30BaHUSL. [IpHMEHEHUE HATSKUTEIS
HNH-73 cITPO-AT-O (AT-O) nossosser
CHU3UTB Y/IETIBHOE NIOTPEOIICHUE
3JIEKTPOIHEPTUM A0 15%, 4 TAKKE YBEIMINUTD
MPTI pa6ors! YCIIIH 110 NpUYUHE UCTUPAHUS
HKT mrranramm.

CHMIKEHHE Y/ICIbHBIX SHEPro3aTpaT
OCHOBAHO Ha TOM, YTO IIpu padore YCIIH
NPOUCXOAUNT CKATUE-PACTKECHUE KOJIOHHBI
Tpy6. B pesynbrare HaTAKEeHUA KOTOHHBI HKT
c nomoupio I[TPO-AT-O ¢ MH-73 (unu AT-O ¢
NH-73) yBenuuusaeTcsa 3(pPEKTUBHBIN XOZ,
IIYH>KEP4, IOBBIIIACTCS IPOU3BOJUTEIBHOCTD }

J

Figure 3

(YaT-O anchor) in combination
with IN-73 tensioner provide
additional tension of the

tubing string, effective pump
stroke increases, which leads

to increase of pump discharge
capacity and, correspondingly,
to decrease of power
consumption.

Knanan nepenyckroit KIII"

0715 nepenycKa NAaAcmosoLi

HCUOKOCILL, 243 U BLINONIHEHUSA

PYHKUULL 06pamMH020 Kaanara

Hydraulic bypass valve GHBV) for

carryover of formation [luid, gas
nd for performing the functions

back-pressure valve

IInacm npooyKmueHbiti
Formation

3aznyurka
End cap

4

Pucynox 3 - Ilaxepnasn K0MnOH06KA O USONAUUU BePXHEZ0
6000NPUMOKA 8 O00BLEAIOUUX CKEANCUHAX NPU IKCRIYyAMaun
YCIIIH 1ITPOK-YO-1

— Packer assembly 1PROK-UO-1 for isolation of upper water

influx in production wells equipped with SRP units
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O60pYIOBAHNE

HACOCA U, CJIEIOBATENILHO, CHUKAIOTCS Y/IEIbHBIE OPERATIONS WITH MARGINAL
SHEPrO3aTPATEL WELL STOCK
When a standard scheme of equipment placement
PABOTA CO CKBAXXNHAMNA is used in wells equipped with ESP, SRP or PCP units,
MANOAEBNTHOIO ®OHOA water cut of which lies within the range of 17-85%
IIpu CTAHAAPTHON CXEME PA3ZMEILICHUSA OOOPYJOBAHUSA and oil viscosity is normal, then «oil-water» phase
B CKBA’)KHHAX, 060pyaoBaHHbIX OLH, IIITH nau IIIBH boundary is usually situated in the pump intake
(®BH), 06BOJHEHHOCTH OT 17 10 85%, HE aHOMAILHO module. Loosened water goes to bottomhole formation
BSI3KOU HE(PTU, TPaHUIIA pa3zeiia (a3 «Bojia — HePTh», zone (BFZ) and impairs its porosity and permeability
K4K [IPAaBUJIO, HAXOJUTCA Hd IIPUEMHOM MOJYJIE HACOCA. properties. This leads to creation of artificial barrier for
OTaenuBmasacs BOJa IpoHUKaeT B I13I1 1 napymniaer ee oil ingress, formation of water column in the borehole,
KOJIJIEKTOPCKUE CBOUCTBA. DTO IPUBOJIUT K CO3JJAHUIO increase of water cut and, finally, to decrease of oil
MCKYCCTBEHHOI'O 6apbepa I TOCTYIUIEHUS HEPTH, recovery factor.
06PA30BAHUIO BOJISIHOI'O CTOIOA IO IIPUEMA HACOCA We suggest several simple technological solutions
B CTBOJIE CKBAKHUHBL, ITIOBBIIICHUIO OOBOJJHEHHOCTU for modification of downhole equipment assemblies
JIOOBIBAEMOMU JKUJIKOCTH, 4 B KOHEUHOM CYETE — (DEA), which can be rapidly realized during the
K cHMkeHu1o KMH. process of pumps changeover. It should be mentioned
MBI IPEIJIAraeEM HECKOIBKO JJOCTATOYHO ITPOCTBIX that realization of these solutions is cheaper in
TEXHOJIOTHMYECKUX PENIEHUH 111 MOAU(PUKAITUU comparison with repair operations (removal of
CKBA>KWUHHBIX KOMIIOHOBOK ITO/I3EMHOT'O OOOPYJIOBAHUS downhole pumping equipment), while the efficiency
(KIIO), KOTOPBIE, YTO BAXKHO, MOXKHO OBICTPO of equipment operation becomes higher. In particular,
PEANIN30BATH B IPOLIECCE TEKYIIEN CMEHBI HACOCOB. as field experience shows, oil production rate
CneyeT OTMETUTD, YTO CTOUMOCTD increases, while time to first
peaNnn3anum 3TUX PEIICHUI HECOM3MEPUMO Dcnn. xonona @ 140-219 production decreases.
HIKE CTOMMOCTH PEMOHTHBIX PabOT IO Pregugliop string with diameter These technologies are

cmene 'HO, a2 3 HEKTUBHOCTD pabOTHI implemented in one-packer

060PYIOBAHHS CTAHOBUTCS BbIIIE. B 4aCTHOCTH, HKT @ 89 mm assembly 1PROK-UOA for
Tibing string with i
KAK ITOKA3BIBAET ITPOMBIC/IOBAS TPAKTHKA, diamrer o35 i bottomhole pumping,

YBETUYUBAETCA TEKYIIUNA A1€OUT HEPTHU U
COKPAILA€TCA BPpEMs BBIBOAA CKBAKHH
Ha PEXKUM.

JaHHbIE TEXHOJIOI'MH PEATIU3YIOTCA B
OJTHOITAKEPHOM KOMIIOHOBKE JIJISI HACOCHOI
IKCIIyaTanuu CKBakun 11TPOK-YOA

B npennaraemon KOMIOHOBKE (PHUCYHOK 4)
XBOCTOBHUK KOJIOHHBI HKT 1101 makepamu
Tuna [TPO-AT-O unu ITPO-A1K-O
(IT-A07K-O) 060pyAOBAH KJIAIAHAMU THIIA
KIIT aj1a nepenycka »KUJIKOCTU U I'a3a,
YCTAHOBJIEHHBIMM HA/l U IIOZ, UHTEPBAJIOM
nep@opanmnn, a TAKXKE 3aIIyIIKON CHU3Y I

In the suggested assembly (see
K[ﬂanau ngpenycxuoﬂ KIID Flgure 4) prOduCthIl 111’161', Wthh
Electric bypass valve (EBV . .
cctric bypass valve (EBV) is situated below PRO-YaT-O

or PRO-YaDZh-O packers, is
O6pammeiti krandam KOT equipped with hydraulic bypass
C BO3MONCHOCBIO NPAMOLL . .
npomuleKu noxzocmﬁj nacoca valves (HBV) for lqu.Id and gas
Back’.g)ressure valve KOT with . .
capability of direct flushing carryover, which are installed
of pump chamber .

above and below perforation
interval, as well as with end plug
for gathering and holdback of

mechanical impurities. As a result,
Vsen pazseounenus U . e .
Disconnection unit (HST) these impurities will be removed

from BFZ, gas won't drain and

Cousnoti karanam
Knockout valve

YOLIH
ESP unit

c60pa U yJiepsKaHUS MEXaHUYECKUX TPHUMECEA. Oceonvomamoaniy damage formation and water will
B pesysbraTe 3TH BEmeCTsa Oy1y T YA ThCS ety etcker not accelerate hydrophilization

u3 1311, ra3 He 6y1eT ClIOCOO6CTBOBATh
OCYIIEHUIO U PA3PYIIEHUIO IIOPOABI

IIACT4, 4 BOJIA HE CTAHET YCKOPATD MPOLIECC
ruapoduIn3anuu. I1o OKPy>KHOCTH KJIAIIAHOB
Tuna KINI' uMeroTca KaHaabl, B KOTOPBIX
HAXOAUTCA celo-map. Ecim gasienue

B 32TPYOHOM IIPOCTPAHCTBE IIPEBBIIIACT
gassieHue B HKT, map yXoauT B 6€30I1aCHYIO
30HY U KJIAMIaH OTKPBIBACTCS, IEPEITYCKAS

Passeommmens conomm e PrOCEss. HBV has ports that are

720 300arH0l Hazpy3Ke situated circumferentially. Inside
om20012m

String disconnector (SD) with each of these ports ball-and-seat is
adjustable load to disconnect K K

(from 4,400 10 26,500 Ibs) situated. If pressure in the annulus
Knanannepenycxnoii KITT exceeds that in the tubing string,
i dic bypass valve ball goes to a safety zone and

HBV opens, bypassing gas-liquid
mixture. In the opposite situation

HBV is closed. That means that

IInacm npooyKmueHoviti
Formation

ra30KUIKOCTHYIO cMech. Kora jaBieHue B gz%;)m HBYV bypasses gas-liquid mixture

HKT cTaHOBHUTCA G0JIBIIE, YEM B 3aTPYOHOM only in one direction.
NIPOCTPAHCTBE, KJIANaH 3aKpbiBaeTcs. To ecThb

KJIAIIAHBI IIEPEITYCKAIOT I'A30KUJIKOCTHYIO .
Pucynox 4 — Oononaxepnan KOMnoOHO8Ka 011 HACOCHO
CMCCB TOJIBKO B OJHOM HATIPABJICHUN axcnayamavuu ckeaxcun 1ITPOK-YOA

Byay4yn paBHOBECHBIM U PA60OTAs I1IO Figure 4 - One-packer assembly 1PROK-UOA for bottomhbole pumping
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IPaBUTAIMOHHOMY NPUHITUITY, KJIAIIAH 3AKPBIBAETCH,
KOTJ]A JIO HETO IOXOAUT I'PAHULLA PA3/IEa CPeJ] UiIn
BBIPABHUBAIOTCS €TO BHYTPEHHEE U HAPYKHOE IABJICHUS.
3aTEM a3 OIATh HAYMHAET HAKATIUBATHCS MO/ TAKEPOM,
TPaHMIIA PA3/EIA IA3a U HE(PTU CHOBA HAYMHAET
ONYCKATbCA BHU3, IPU JOCTUKEHUH HEOOXOIUMOU

WJIU 32JAHHOU BEJTUYHHBI JJABJIEHUS I'a34 KJIATIaH BHOBb
OTKPBIBAETCS, IPOLIECC NEPEXOUT B ABTOKOIECOAHUA U
UKJIUYECKU TTOBTOPSAETCSL.

Cama KOMIIOHOBKA aBTOHOMHA$1 U UCKJIIOYA€T KOHTAKT
SKUJIKOCTH TTIYHIEHUS C IPU3a60MHOIM 30HOM CKBAXKUHBI
MPU IIPOBEJIEHUN PEMOHTHBIX PA0OT ITO CMEHE INTyOHHHO-
HACOCHOTO OO0PYIOBAHUA (T.€. BBINOIHAET (DYHKITUIO
3a00MHOTIO KJIAMTAHA-OTCEKATETS).

CEPBNC NMAKEPHOIO OBOPYAOBAHUA

B coctas OO0 HII® «(ITakep» BXOAUT CEPBUCHAS CIIYXKOA,
KOTOPAas MO3BOJISAET BHEIPATD TAKEPHO-KJIATIAHHBIE
KOMIIOHOBKM HEMOCPEACTBEHHO B CKBAXKMHAX. DT4
ciy>k0a 6114 co3ana B 2008 roly M Ha CETOAHAIIHUMI
JIEHb UMEET CEPBUCHBIE LIEHTPBI B HIXKHEBAPTOBCKE,
Haranu, MypasieHKO, JIeHUHOTopcKe, OKTAOPbCKOM U
OPEJCTABUTENBCTBO B M3KEBCKE.

CepBHUCHAS CITYKO0a IPEJIOCTABIISAET BECh CIIEKTP
YCIYT € HAKEPHO-KIAMMAHHBIM OOOpyAOBaHUEM. Ha
HAYaJIbBHOM 3TAIIE IIPOMU3BOJUTCA NTOAOOP O60PYIOBAHUA
K KOHKPETHOM CKBA’KMHE 3aKA34YHKA. DTO 6€3BO3ME3HAS
yCIIyTa, ¥ HE OOS3BIBACT JOOBIBAIONYIO KOMIIAHUIO K
MOKYIIKE KOMIIOHOBKH. JIJIs1 OKA3aHUS 3TOU YCIIYT'H
cozfaHa crieruanbHas Ciry>k6a pa3padboTKH CKBAXKUHHBIX
TEXHOJIOTHH, I7I€ PA0OTAIOT CHELTUATHUCTEI C OIIBITOM
PaboTEI B HE(PTETA30100BIBAIOIINX U HE(PTECEPBUCHBIX
KOMIAHUSX, B TOM YUCJIE FE€OJIOTH.

Taxoke cryx6a CEpBHUCA OCYIMIECTBIIAET HHXEHEPHOE
CONPOBOXK/IEHUE BHEAPEHUSA OOOPYIOBAHMA B CKBAKUHE;
MPOKAT (APEH/TY) ITAKEPHOI'O U KJIAITAHHOI'O OOOPYAOBAHNUS,
PEMOHT MAKEPHO-KIAMIAHHOTO O60PYJOBAHUA; OOy4EHHE
MEPCOHAJIA 3dAKA34HUKA PAOOTE C 0OOOPYIOBAHHEM
OOO HIT® JTakep».

Ha yciioBusax apeHabl (IIPOKATa) IIPEJOCTABIACTCH
caenyoee 000OpyJOBaAHUE:

* ITAKEPBI IS BBIIIOJIHEHUA TEXHOJIOIMYECKUX ONEPALTUIT
(PUP, OI13, cenexruBHblc 06padoTky, 'PIT u T.711.);
naxkepsl guia I, B ToM yncie gis OP3;

IIAKEPHI 1A HACOCHOM 3KCcIutyaranuu ¢ Yo H, VCIIIH n
VYBBH, B ToM uncne g OPI;

* [MAKEPHO-KJIAITAHHBIE KOMIIOHOBKH JIJI51 JITTUTEIIbHON
WM30JIAIIUH HAPYIIEHHU S SKCILUTYATAITOHHOHN KOJIOHHBI
IIPH HACOCHOM 3KCIIYATAIINY;

SAKOPU-TPYOOAEPKATEIN /151 SKCILTyaTany YCIITH,
VOBH.

OOO HIT® JTakep» 3apEKOMEH0BAJIO CEOSI HAIEKHBIM
ITOCTABIIMKOM TAKEPHO-IKOPHOI'O OOOPYIOBAHH S

Juis1 6osee 250 HePTerazooObIBAIOIINX U CEPBUCHBIX
npeanpusTuil Poccun v crpad CHIL IToIUTHKA KOMIIAHUU
HAIIEJICHA HA JIOJITOCPOYHOE U B3aMMOBBITO/THOE
COTPYAHUYECTBO CO CBOMMMU MTAPTHEPAMU. MBI 6yZIEM PaJIbI
COBMECTHOMY COTPYAHUYECTBY /151 IBUKCHUS BIIEPETI,

HBV is a balanced valve that works on the basis
of gravitational principle. It closes when gas-liquid
interface reaches it or its internal and external
pressures are equalized. After this gas starts to
accumulate under the packer and gas-oil interface
moves down again. When the necessary or pre-
designed value of gas pressure is reached, HBV opens
again and the process cycles.

The assembly itself is autonomous and eliminates
the possibility of contact between BFZ and well-killing
fluid during well workover operations connected with
removal of downhole pumping equipment
(i.e. it performs a function of subsurface safety valve).

MAINTENANCE SERVICE
OF PACKER EQUIPMENT

OOO NPF Packer has Service Department, which
allows to implement packer-valve assemblies directly
in the wells. The Department was created in 2008
and currently has service centers in Nizhnevartovsk,
Nyagan, Muravlenko, Leninogorsk, Oktyabrskiy and
headquarters in Izhevsk.

Service Department offers full spectrum of services
connected with packer-valve equipment. On the first
stage our specialists select equipment that is suitable
for a specific well of the Customer. This is a free
service and it doesn’t bind the Customer to purchasing
the assembly. In order to provide for this service we
created a special Center for development of downhole
technologies. It is comprised of specialists (including
geologists) with wide professional experience in oil
and gas producing and service companies.

Service Department also provides engineering
support during installation of equipment in a well,
rental of packer and valve equipment, repair of
packer-valve equipment and training of Customer’s
personnel to operate with OOO NPF Packer’s
equipment.

The following equipment is available for rental lease:
* packers for technological operations (squeeze

cementing, BFZ treatments, selective treatments,

hydraulic fracturing, etc.);

* packers for formation pressure maintenance,
including dual injection operations;

* packers for utilization with ESP, SRP, PCP units and
for dual completion operations;

* packer-valve assemblies for continuous isolation

of damaged parts of the production string in wells

equipped with pumping units;

* pipe support anchors for wells equipped with SRP
and PCP units.

OOO NPF Packer proved itself to be a reliable
supplier of packer-anchor equipment for more than
250 oil and gas producing and service companies in
Russia and CIS countries. The Company's policy is
aimed at long-term and fruitful cooperation with its
partners. We look forward to joint cooperation with
an eye to further advancements.
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O60pyIOBAHME: (PUHAHCUPOBAHUE

Konmroburzossie VYCMAHOBKU
107163)Y101MCA CPOCOM

Coiled Tubing Equipment
i Deman

Kypran «Bpemsa koamroburza» beceoyem
¢ Pycaarom Heunosoim, KOMMmepUeckuMm
OUPEKIMOPOM YHUBEPCANLIHOUL PUMHAHCOBO-
AUSUH2060LL KOMNanuu <Kysneyrui
MOC», OCYULECMBAAIOUCIL OOCILYHCUBAMUE
KPYNHBLX KOPROPAMUBHBLX KAUCHINOE

8 PASTIUUHBLX Ce2MEHIMAX DbIHKA,

8 MOM HUCTIe 8 CeeMmernie 000D)O08aHUA
0151 Heghmezas06020 KOMNJIEKCA,

19K u ceticmopasseoris.

Pa3rosop HaunHaeT PyciaaH UrHIoB.

Pyciaan Uruaos: Ha peIHKE MBI YCIIEITHO
paboraeMm yuxe naThii 1o, PJIK «Ky3Henkuit MoCT» —
3TO HE3ABUCUMAsI IM3UHIOBASI KOMIIAHUS, O/THA U3
HEMHOTUX, JEUCTBYIOIMINUX B CEKTOPE HE(PTECEPBUCA,
TOK, Ma0¥1 ¥ 60JBIION 9HEPTETUKU. Ha CErOAHAITHUNI
JIEHB KJIIOYEBBIE KOHTPATE€HTHI IM3UHTA — KPYITHEUIITHE
koMnaHuu Poccun. B 0651aCTH CENCMOPAa3BEIKU
310 3AO0 T'EOTEK XonauHr», B 0671aCTH OypEHU
u He(precepBuca 310 3A0 «Cubupckas CepBUCHAsA
Kommanus». Cpein HAlIMX ITAPTHEPOB:
C3AO «Dugmalry, IpeIpUusaTUE, BEITYCKAIOIEE
KOJITIOOMHT'OBBIE YCTAHOBKU U PA3JIMYHOE
BBICOKOTEXHOJIOTUYHOE OOOPYIOBAHUE, ECTD U IPYTHUE
UHOCTPAaHHBIC TPOU3BOAUTENU. Ceruac HE(PTEraA30BbIN
CEPBUC AKTUBHO PA3BUBAETCA U KOITIOOMHTOBBIE
YCTAHOBKHM HOJIB3YIOTCS OOIBIINM CIPOCOM. TaK 4TO
KJIMEHTOB Y HAC JOCTATOYHO: U «JOYKW» JIyKOMIa, N
Ir'a3npoM 3aKymnaroT KOATIOOMHT Y. PUHAHCOBBII PECYPC,
KOTOPBII MBI TPEAOCTABIIAEM HAIIUM KOHTPATE€HTAM,
npeaHas3HadeH 14 VIP-KIneHToB, TIOTOMY 4TO
BCE MMOKYIATEN KOJTIOOMHIOBBIX YCTAHOBOK,
4 OHU B OCHOBHOM IIPHOOPETAIOT OOOPYAOBAHUE
npoussoacTsa C3A0 «Puamant», — KPyIrHble
KJIMEHTBL: JTUOO KOPIOPALINH, TUOO0 XOIJAHUHIH, THOO
HE3ABUCUMBIE CEPBUCHBIE KOMITAHHUH, KOTOPHBIE BBIIUIN
u3 CypryrHedrerasa i JIyKonaa 1 HaXOAsTCsI Ha
PBIHKE OOJIEE TPEX JIET.

Bpems Korrroo0uHIa: Bel oTcIe:kuBaere
PBIHOYHYIO IIPEJABICTOPHIO KOMIIAHHH —
IIOTEHIIHAJIBHBIX KJIHEHTOB?

P.H.: be3yc10BHO. MBI OLIEHUBAEM UX KPEJUTHYIO
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The Coiled Tubing Times Journal presents
a talk with Ruslan Igilov, Commercicl
Director of the Kuznetsky Most universal
Jinancial leasing company rendering its
services 1o magor corporate clients across
different market segments, including the
Segment of oil and gas equipment, fuel and
energ)y sector and seismic exploration.

Ruslan Igilov starts the conversation.

Ruslan Igilov: We have had a strong presence in
the market over about five years. Kuznetsky Most is an
independent leasing company, one of the few currently
operating in the sector of oilfield services, fuel and energy
sector, small and large-scale energy industry. Today the
key leasing counterparts are represented by major Russian
companies, including GEOTECH Holding CJSC in the
sphere of seismic exploration and ZAO Siberian Service
Company in the sphere of drilling and oilfield services.
Our partners are CJSC Fidmash, the producer of coiled
tubing units and other high-technology equipment,
and some other foreign manufacturers. Currently we
can observe a strong upward tendency in the sphere of
oil and gas services, and coiled tubing equipment is in
demand. Subsequently, we have enough clients with both
Lukoil subsidiaries and Gasprom buying coiled tubing
units. The financial resources provided for our clients are
typical of the VIP market segment as all those companies
buying coiled tubing units, and they are mostly buying



equipment: financing

UCTOPHIO, UX YMEHHE PAOOTATh, COOUPAEM BCE
PEKOMEHAALINH, KOTOPBIE TOJIBKO MOYKEM IOy IUTD.
COOTBETCTBEHHO, OLIECHUBAEM OObEMBI 3aK434,

Ha KOTOPBIM OHH NPETEHAYIOT B OIMKAIIEH
MIEPCIIEKTUBE.

BK: 3aka3a - B IIaHE BBIIIOJIHEHU A PA6OT?
P.H.: B oM uucie. Hanpumep, rekymuii 2011 rog
OUYEHb NO3UTHUBEH B INTAHE ITPOAAXK KOJITIOOMHTA.

BK: A KaKOBBI YCJIOBH A IIOJIYYE€HH A OT Balew
KOMIIAaHHH (DHHHAHCOBBIX CPEJICTB
HA IPHOOpPETEHHE 000PYIOBAHHUA?

P.H.: [Ipouienypa 4OCTATOYHO IIPOCTA. Mbl
OLIEHUBAEM 345IBKY, BCTPEYAEMCS C XO34EBAMU,
AKIJUOHEPAMHU. BBIICHAEM, IOUYEMY OHU YBEPEHBI,
4TO HEZICIIEBOE OOOPYIOBAHUE MOXKET IPUHECTU UM
XOPOHINI JOXO/. [IpH 3TOM MBI IPEKPACHO IOHHUMAEM,
4TO B JAHHOM CETMEHTE PBIHKA €CTb HEKOTOPBIE
MOJBOJHBIE KAMHHU. DTO CIMAHUSA U TTOIJIOMEHUS,
3TO BBICOKAA — NOPsAAKA 70% — JOJII MHOCTPAHIIEB
B HE(DTETA30BOM CEPBUCE, TAKUX Kak [ILmioM6epxe,
Weatherford, Baker Hughes, Tpatikan Best Cepsuc.
DTO YeThIpe KPYITHENIINX AJIbsIHCA. IM Ha ayTCOPCUHT
OONBIINMHCTBO HEPTEra30/1006BIBAIOIINX KOMIAHUHN
MEPEIAET CEPBUCHBIE PAOOTHL. OFHAKO €CTh U
MEPEIOBBIE OTEUYECTBEHHBIE KOMITAHUU, ITYCTh HE
KOPIOPAaIyu.

BK: Kakos aiaropurm Bamesit paGoTsI €
KJIHEHTOM?

P.H.: M1 n3y4yaeM Mmatepuanbl, CoOOUpaem 1o
KJIMCHTY HAIIKy JOKYMEHTOB — OAHKOBCKHH MTAKET.
W HaunHaeM paboTy.

BK: KiireHThI K BaM 00paIaroTcs, HiIu
DJIK «Ky3HEIIKH I MOCT» BBIXOZUT K HUM
C IIPEIJIOKEHHUAMMU?

P.H.: B OCHOBHOM JICHICTBYET MHAUBHU/YATbHbBIA
YACTHBIN NTOAXO0,. Kak NpaBusIo, Ha BXOAAIIUX MbI HE
padoraem.

BK: A xax Bel pexiiaMmHupyeTe CBOH YCIyTru?

P.H.: V Hac ecTb caiiT B uHTepHeTe www.flkmost.ru,
Jla€M PEKJIAMY HA PaJHO... HO IOCKOJIbKY JIbBUHAA JOJIA
HAIIUX KJIMEHTOB — KPYITHBIE YBA’KAEMBIE KOMITAHUH,
Haubosiee IeHCTBEHHON (POPMOI PEKJIAMBI JIJ1sI HUX
ABJIAIOTCA PEKOMEHJAIIUH, KOTOPBIE IEPEIAIOTCA U3 YCT
B YCTa. DTO CAMBI ICJIBHBIN BU/I MTHPOPMAIIUHU JJI5 TEX,
KTO PEAJIBHO XOUET 3aHATHCS 9KOHOMUKOIM HA CBOEM
npeanpuaTui. He nepenokuTs U3 NpaBoro KaApMaHa B
JIEBBII, 4 CAI€/IATDH IPABUJIbHBINA JIN3UHI.

BK: HAaCKOJIBKO TAXKEIBI A1 KJIHEHTOB YCIOBH A
JNU3UHTIA, IPEeJOCTaBIsAeMble Bame koMmaHuern?
P.H.: OJIK «Ky3HEKHUIT MOCT» pabOTAET C BEAYLIIUMH

6ankamu Poccuiickort deepanuy, TAKUMU KaK

coiled tubing equipment produced by CJSC Fidmash, can
be called large customers represented by corporations,
holding companies or independent service companies
which originated from Surgutneftegas or Lukoil and have
been in the market for more than three years.

Coiled Tubing Times: Do you trace
the market background of your potential
corporate clients?

R.I.: We always do. We consider their credit history and
their efficiency, and collect all possible references. Thus,
we can estimate the size of the order they may rely onin
the near term.

CTT: The order meaning the operations
performed?

R.I.: Among other things. For example 2011
demonstrates positive sales trends for coiled tubing
equipment.

CTT: What conditions does your company make
for providing funds to acquire equipment?

R.L.: The procedure is quite simple. We consider the
application, and meet the owners and the shareholders.
We try to find out why they count on the equipment
to bring a significant return, in spite of its high cost.
Meanwhile, we are quite aware of the hidden dangers
inherent in this market segment. I mean mergers
and acquisitions and high share (about 70%) of
foreign companies in the oil and gas services, such as
Schlumberger, Weatherford, Baker Hughes, Trican Well
Service. These are the four largest alliances performing
service operations for most oil and gas producers under
outsourcing agreements. However, there are also leading
domestic companies, though not of corporation scale.

CTT: What is the scheme of your work with
clients?

R.I.: We study the information on the client gathering
abank file — a package of client-related documents. Then
we get down to work.

CTT: Do you wait for clients to come or does
Kuznetsky Most makes its proposals to the clients?

R.I.: We generally employ an individual private
approach. Normally, we don’t work with clients coming
form nowhere.

CTT: How are your services advertised?

R.L.: Through our web-site www.flkmost.com,
through the radio... However, since the majority of our
clients are large reputable companies, the most efficient
advertising for them is recommendations and references
going round. This is the most useful information for those
planning to implement economy in practice, to carry out
leasing propertly, to do something more than just putting
funds from one pocket into the other. }
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O60pyIOBAHME: (PUHAHCUPOBAHUE

CoepbaHk, [11063KC, [TepBriit O6BEUHEHHBIN OAHK,
MeTKOM6aHK, HalTMOHAJIbHBIF TOPTOBBIA OAHK U AP.
IToaTOMy I€HBI'M, KOTOPBIE MBI PA3MEILAEM, OAHU

U3 CAMBIX BbII'OAHBIX. [O0BOE YyIOPOXKAHUE HA
KOJITIOOMHTOBYIO YCTAHOBKY COCTABIISIET 5%.

CpOK IM3MHI'A — TPU I'OAA. B cyMMe 1oty daeTcs

BCEro 15%, B KOTOPBIE BXOAUT HAJIOI HA UMYIIECTBO.
DJIK «Ky3HEUKHUI MOCT> — HE3ABUCHUMAs IM3UHI OBAS
KOMITAHH S, BHEOAHKOBCKASI U CAMa BBIOUPAET, PECYPC
KAKOI'o 6aHK4 IPENOCTABUTD CBOEMY KOHTPATEHTY B
3aBUCUMOCTH OT OO'bEMA CJIEJIKU U €€ CPOKOB. A CDOKU
CEroHA B KOMITAHUU «Ky3HELIKHIT MOCT» COCTABJIAIOT OT
roja o ceMu JjeT. Pasamenienue 1o konia 2011 roga —
OT TPEX JIO MATH MUJUIMAPIOB PyOJIE.

BK: Kak BpI BBIIILIM HA TEMATHKY
KOJITIOOHMHTOBOT'O 000PYy/I0BaHUA — BeJAb B Poccuu
3TO IIOKA HE IIOBCEMECTHAA TEXHO/IOT'HA?

P.H.: Mbl OTOE BpEMSI OOIIATIUCH C KOMITAHUEH
«JIyKOIII». Y HEE €CTh JOYEPHSA CTPYKTYpa — PUTOK,
CTPYKTypa KOTOPOo¥ OO0 «KoranbIMHEPTENPOrPECC»
pa3MeCTHIIa y HAC 3aIBKY Ha KOJITIOOMHI'OBYIO
YCTAHOBKY. TaK MOABUJICS HAII IIEPBBIH IIPOEKT C
C3AO «Pugmanr» — BEAYIIUM IPOU3BOAUTEIIEM 3TOT'O
o60pyaoBanus. HaJIeI0Ch, 9TO 3TO TOIBKO HAYAJIO.

MBI TOTOBBI U JAJIBIIE CIIOCOOCTBOBATDL BHEAPEHHIO
HOBEHUIINX TEXHOJIOTUI B HE(PTETA30BbIA KOMILJIEKC
Poccun.

BK: YcriexoB @JIK «<Ky3HEIKHI MOCT»!
Bena 6eceny 'anmaa AXOHTOBA, <BpeMs KOJITIOOHMHI 2>

KoMIaHust OKa3bIBAET CIIOHCOPCKYIO IOMOIIL TBOPYECKOMY
06'bEIMHEHHUIO XYIOKHUKOB-CTAHKOBUCTOB «MOCT>.

Enena BEJIIKOBA «<Kenmulti cor»
Elena BELYAKOVA "Yellow dream"
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CTT: How severe are the leasing conditions
stipulated by Kuznetsky Most?

R.I: Kuznetsky Most cooperates with the leading
Russian banks, including Sberbank, Globex, First United
Bank, Metkombank, National Trade Bank and others.
That is why the funds we allocate are low cost funds.
Appreciation of a coiled tubing unit value is 5% per year.
The leasing period is three years. The total appreciation
amounts to 15%, including the property tax. Kuznetsky
Most is an independent and extra-bank leasing
company and we are independent in choosing the bank
whose resources will be provided to our counterparts
depending on the transaction volume and period. Today
the leasing period at Kuznetsky Most is from one to seven
years. The amount of fund allocation for the period up to
the end of 2011 is from three to five billion rubles.

CTT: How did you enter the market of coiled
tubing equipment, which is not a country-wide
technology in Russia?

R.IL.: We have had a long interaction with
Lukoil. Its subsidiary RITEK has its own subsidiary
Kogalymnefteprogress JSC, and the latter applied to us
for a coiled tubing unit. This is how we launched our first
project with CJSC Fidmash, the leading coiled tubing
equipment producer. Hopefully, this is just the beginning.
We will be glad to continue promoting cutting edge
technologies in the Russian oil and gas sector.

CTT: We wish the best of luck to Kuznetsky Most!
Galina YAKHONTOVA, Coiled Tubing Times

The company renders the sponsor's help to Creative association
of artists-stankovistov "MOST"

Mapa [JAYTABHETE <4y00 c 2ycem»
Mara DAUGAVIETE "Miracle with a goose"



POCCMMCKASA TEXHUYECKAS HE
KOH®EPEHLIMNA N BbICTABKA SPE
MO PA3BEOAKE N AOBGbLIYE 2012

16 - 18 OKTSABPA 2012

BBL, MABWJIbOH 75, MOCKBA, POCCKA

MnauupyiTe cBOW GM3HEC, UCNONBb3YA MHCTPYMEHTBI NPOABMIKEHUA B paMKax meponpuaTua!
BEpoHupyiiTe ny4ywune BbiCTaBOYHbIE MecTa No cneyuansHoM UeHe go 1 Hoab6psa 2011 ropa.
NMNopgpobuocTn Ha www.russianoilgas.com

HoBble BO3MOXHOCTW, KOTOPLIE OTKPLIBAIOTCA Nepeq
BaMW Ha BbICTaBke U KoHdepeHuun SPE 2012 ropa:

Jh BCTpeTtuTsbes ¢ BeAYLMMM IKCNepTamMm OTpacnu

6onee 4yem 13 50 cTpaH Mupa Cebiwe 3300 y4acTHUKOB
A\ MpoaeMoHcTPMpOBaTL CBOM PaspaboTki Gonee vem n3 57 cTpat
npodeccuoHanam cekTopa paisegku 1 1o661umn 1000 generaTtoB KOHpEpPeHLWH
COREEIQ G Konuyectso noceturenei
b YcTaHOBUTB CBA3M C POCCMIACKUMWA M MUPOBBIMM BbICTaBKW BO3poCno Ha 28%
IKCNepTamMm cekTopa passenku U gobeiun no cpaeHeHwto ¢ 2008 r.
KOHTAKTHI: CNOHCOPH! M OPTAHMEALIMA, OKAIABLUME NOAOEPXKEKY B 2010 rOOY
Wpuna KyaHeyosa, Haranbn Ruyenso, TAATEsoRsE Cioestops Bunirtol (RoHoo Cruibiagad I
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XAPAKTEPNCTNKM HAMBOIJIEE
PACNTPOCTPAHEHHDIX KOJITIOBNHIOBbIX
YCTAHOBOK', PABOTAIOLUIMX B POCCMN
Mpounssogutens

O0Go3Ha4eHne

Knacc

Class

LWaccmn

[lBurartenb

MoLHOoCTb gBUraTens, i.c.

MakcMmanbHoe TAroBoe ycunme nHxektopa, kH

CkopocTb nNogayu rmdkom Tpybbl, M/MUH

AnameTp rmbkon Tpybbl, MM

MakcumanbHoe gaBneHune Ha ycTbe ckBaxXuHbl, Mla
EMKOCTb y3na HaMmoTkuM ans Tpyobl 38,1 MM, M

f@abapuTHblE pa3mepbl, MM, He bonee

- ANVHa

- ULMPUMHA

- BbICOTa

Macca nonHas, Kr, He bonee

MakcmanbHas rpy3onogbeMHOCTb YCTAHOBLUMKA 0O0pyAOBaHUS, T

*anIBeAEHbI AaHHbIe NO YCTaHOBKaM, NOCTaBJIeHHbIM B KOJIn4YecTBe He MeHee fecaATn
N Haxoasauwmnmcs B sKcntyaTaumnn.



dunamatu
Fidmash
MK10T
MK10T

Nerkun

AM3-7511

400

400 HP
150
30,000 Ibs
0,9-48
3-157
19,05-38,1
i1
70

10,000 psi
2600
8,200 ft

430"

100"

157"
33700
74,250 Ibs
6

13,200 lbs

*Not less than ten units, currently being operated.

Light Weight
MA3 631708 (6X6)
MAZ 631708 (6X6)

YAMZ-7511

dunpmawl
Fidmash
MK20T

MK20T
CpenHum

AM3-7511

(no otaenbHomy 3akasy Caterpillar)

YA MZ—7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,3-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi
4200
13,800 ft

512"

100"

175"

46 000
101,300 Ibs
10

22,000 Ibs

Medium Weight
M3KT 652712 (8x8)
MZKT 652712 (8x8)

MANUFACTURER'S SPECIFICATIONS OF MOST
WIDELY SOLD CTUs' IN RUSSIA

dugmatu
Fidmash
MK30T
MK30T

Taxkenbiv

AM3-7511

(no oTaensHomy 3akasy Caterpillar)

YA M Z'7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,9-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi

5 500 (no otaenbHoMy 3aKasy 10 6 200)

18,000 ft (option 20,300f1)

595"

100"

175"
59000
130,000 lbs
10

22,000 Ibs

Heavy Weight
M3KT 65276 (10x10)
MZKT 65276 (10x10)

Hydra Rig
Hydra Rig

CpenHumn

CUMMINS
CUMMINS
475
475 HP
270

60,000 lbs
1,2-80
4-265
25,4-44,45
1"-13%4"

70

10,000 psi
4000
13,200 ft

510"

106"

177"

40 000
88,000 lbs
15

34,000 Ibs

Medium Weight
KENWORTH C-500 (6x6)
KENWORTH C-500 (6x6)




HCTPATUITMOHHbBIC NICTOYHHUKHA YITICBOOJOPOIOB

SHALE GAS

€JI0BEYECTBO UHTEHCUBHO UILET

AJIBTEPHATUBHBIE UICTOYHUKH yITIEBOJOPO/IOB.

M mOoTOMY, 4TO HAPAIIUBAET IOTPEOIEHNE
3HEPTUU, U TIOTOMY, YTO PA3BEIAHHBIX 3aI1ACOB
TPAJUITUOHHBIX UCTOYHUKOB HE CTAHOBUTCS OOJIBIIIE,

U IIOTOMY, UYTO TOCYJAPCTBA, HAJICJIECHHBIE OOTaThIMHU
MECTOPOXKJICHUSAMU HE(PTH U I'a3a, HE O€3 yCIexa
MOBITAIOTCS JUKTOBATDE CBOM YCJIOBUS CTPAHAM, MEHEE
YAA4IUBBIM B 9TOM OTHOUIEHHUH U BBIHYK/ICHHBIM
UMIIOPTUPOBATH S3HEPTOPECYPCHL ITOABUIICA TaxKe
TEPMUH «IHEPIETUYECKOE OPYKUE».

A Te, KTO UM HE BJIA/ICET, BBIHYKAEHDBI INOO MOKOPATHCH,
JIMOO MBITATHCS OT HETO 3AIUTHUTHCSL.

K10 uimer, ToT, KaK IIPaBUJIo, HAXOAUT... HaxoguT
YI'OJIBHBIIN METAH, OUTYMHMHO3HBIE IECKH, CIAHIIEBBIH
ras.. Ha nociegauit HelHE O6paIaeTCs CTONb
NPUCTAIBHOE BHUMAHNE, YTO CMU mumyT yke O
«CJIAHIIEBOU JTUXOpagKe». Ho 060 BCEM IO NOPSJKY...

B AMEPUKE

ITepBast KOMMEPUYECKASI CKBAXKUHA B CJIAHIICBBIX
IIacTax opLIa Npobypena B 1821 roay B mrrare Helo-
I?Iopx, CIIA, a 1pOMBIIIIEHHAS IO6BIYA CJIAHIIEBOI'O I'a3a
(CT") BuepBble Ha4a1ach B 1981 rogy Ha MECTOPOXKACHUU
Barnett Shale, CHIA. MacIITabHas »K€ IPOMBIIIEHHAS
Jo6br4ya CT' patupyercs 2000-MU roflaMu, KOTAA CTAIU
OYyPHUTb TOPU3OHTAIBHBIE CKBAXKUHBI M IPUMEHSATD
TEXHOJIOTHUIO TU/IPOPA3PhIBA IJIACTA.

B nHacrosmiee Bpemst 106b149a CI' BAKOHOMHUYECKHU
3HAYMMBIX MACHITA6aX OCYILIECTBIIAETCS TOIBKO B
CIHIA Ha mecTOopOxaeHuU Barnett Shale B Texace. Ona
cocTasngeT 10% oT o6’beMa BCETo rasa, JOObIBAEMOT'O
B cTpaHe. B CIIIA exxerofHo J0ObIBAECTCS IMOPSIIKA
70 1 6onee Mipa Ky6. raza. Ce6eCTONMOCTD JOOBIYN
JOCTATOYHO BBICOKA U COCTABJIAET opaaka 100-150
JIOJIAPOB 34 THICSTYY KYyOOMETPOB. DTO 3HAYHUTEIBHO
BBIIIIE CEOECTOMMOCTH JOOBIYU I'd34 U3 TPAJUITMOHHBIX
KOJIJIEKTOPOB, [IJIs1 CDABHEHUSL: 9TOT JKE KUJIOKYO
obxoauTca I'asnipomy B 19 gomnapos. ITo npuunne
BBICOKOM CEOECTOMMOCTH AOOBIYA AJIBTEPHATUBHOI'O
raza B CIIIA 1broTupyeTcs.

B 2007 rony B CTpaHe UMENOCh 4185 ClIaHIEBBIX
CKBaKUH. XOTA CI' COnEepKUTCA B MAJIbIX KOJIMYECTBAX,
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mankind has been intensively
e looking for alternative sources of
hydrocarbons. This is due to the

fact that power consumption has been growing,
explored reserves of conventional sources are not
becoming greater and the states dowered with
rich deposits of oil and gas to some purpose are
trying to dictate their own terms to the countries
which are less successful in this respect and

have to import energy resources. Even a special
term “the energetic weapon” has appeared. And
those who are not possessing such weapon have
to either to resign themselves or try to fortify
themselves against such weapon.

Those who are trying to find something are
normally successful. They are successful in
finding methane, bituminous sands, shale gas...
At present the latter is attracting such close
attention that mass media are already using the
term “shale-fever”. But let us discuss it in course...

IN AMERICA

A first paying well in shale strata was drilled
in 1821 in the state of New York, USA, and
commercial production of shale gas (SG)
started for the first time in 1981 at Barnett Shale
reservoir, USA. Large-scale SG commercial
production is bearing a date in the 2000s, when
horizontal wells were started to be drilled and
hydraulic fracturing technology was applied.

Currently SG mining in economically sound
scales is performed only in the USA at Barnett
Shale reservoir, the state of Texas. It comprises
10% of the total gas volume recovered in the
country. Annually the USA are recovering about
70 billions cu. m. of gas and this figure is normally
exceeded. The mining cost is sufficiently high and
amounting to about 100-150 USD per thousand
cu.m. This cost is considerably exceeding the cost
of gas mining from conventional reservoirs, by
comparison: a similar kcube costs for Gazprom
USD 19. Since the cost of an alternative gas
mining is high it is granted discounts in the USA.



unconventional sources of hydrocarbons

HO 34 CYET BCKPBITUS OOJIBIITUX IIOMA/ICH MOYKHO In 2007 there were 4,185 shale wells in the
OJIY4aTh 3HAYUTEIBHBIE OObEMBI TAKOI'O I'd34. country. Although SG is contained in small
BaxHo yuuTbiBaTh, 4TO B CIIIA ncnonb3yror CT quantities, but due to drilling in large areas one
TOJIBKO JIJIS1 MECTHBIX HOTPEOUTEIIEH, IOCKOIBKY OH can obtain material volumes of such gas. It is
HEKOH/JJULTUOHEH, «I'PA3HBIN» (COLEPKUT, KDOME METAHA, significant to note that in the USA SG is used only
U PYTUE KOMIIOHEHTEI) U 6€3 OYUCTKH HE TOANTCS HU by local consumers since it is unbalanced, “dirty”
Juta TOL, HU 111 XUMUYECKUX UIH METAJLTYPrUdeCKUX (in addition to methane it also contains other
HpPEeAPUATUN. components) and without purification it is fit
bBiarogapst MUHTEHCUBHOMY pocCTy foobrau CI' CIITA neither for combined heat and power plants nor
B 2009 rofy CTaJIM MUPOBBIM JIMJIEPOM IO JOOBIYE I'a3d. for chemical or iron and steel factories.
Ilo nmporuosam East European Gas Analysis, 1o6brua Due to the intensive growth of SG production
raza us cjaanues B CHIA K 2015 roay BbIpaCTET 10 in 2009 the USA became a world leader in gas
180 mpa ky6. M nnu Jaxe 10 180 Miipa Ky6. M B rOJl, YTO production.
MIPEBBIIIAET OOBEMBI BCETO POCCUICKOTO IKCIIOPTA B By estimates made by East European Gas
Espomny. Takue NpOrHo3sl IyOIUKYIOT MEXAYHAPOJHOE Analysis, the gas production from slate stones
3HEPreTUYECKOE Aar€HTCTBO U KOMITaHMA East European in the USA by 2015 will grow to amount to 180
Gas Analysis. Ho akcniepTel MEX1yHAPOJHOI'O billion cu.m. per year exceeding the total Russian
SHEPreTUYECKOI'O ATEHTCTBA JAI0T 60JIEE CACPKAHHBIC export to Europe. Such estimates have been
OLIEHKH U IIPEATIOIATAIOT, 94TO f06b1Ya CI' B CIITA published by the International Energy Agency and
K 2030 rogy cocTaBuT He 60see 150 Mipa Ky6. M B O, East European Gas Analysis Company. However,
experts of the International Energy Agency are
B MUPE... providing more reserved estimates supposing that
US Energy Information Administration (EIA) cuuTaer, SG production in the USA by 2030 will amount to
4TO OCBOEHHUE 3a11aCOB CI' BO3ZMOKHO /1151 IBYX I'PYTIIT a volume not exceeding 150 billion cu.m. per year.
crpaH. B nepsyio rpynny sBxoaar @panuus, [Tonbma,
Tepmanus, Typuus, Vkpauna, FOAP, Mapokko u Yuy, AND IN THE REST OF THE WORLD...
KOTOPBIE B 3HAUYUTEJIbHON CTEIICHU 3ABUCAT OT UMIIOPTA US Energy Information Administration (EIA)
ra3a ¥ UMEIOT ra30BYIO UH(MPACTPYKTYPY. [Ipu aTOM is considering that SG resources development
O1eHKHU pecypcoB CI' B 3TUX CTPAHAX 3HAYUTEIBHO is possible for two groups of countries. The first
MPEBBIIAIOT TEKYIITUHI YPOBEHD I'Aa30IIOTPEOIEHUS. group includes France, Poland, Germany, Turkey,
Ko BTOpOM Ipynne OTHOCATCS CTPAHBL, PeCypchl CI' Ukraine, the Republic of South Africa, Morocco
KOTOPBIX ITPEBBIMAIOT 5 TPAH Ky6. M: Kanazna, Mekcuka, and Chile, which to a great extent are dependent
Kuran, Ascrpanus, JInsus, AJoKUpP, ApreHTUuHA on gas import and possess gas infrastructure. In
u bpasunus. so doing the estimates of SG resources in these
IMpomsinenHas qoosiaa CI'yske Benercs B Kanaze, countries are considerably exceeding current
K 2020 rogy oHa gocturHet 200 miipa Ky6. M B rof. [lpu level of gas consumption. The second group
3TOM JJOOBIYA JIUIIb HA OJHOM MECTOPOXKIcHUHU Horn includes countries whose SG resources are
River moskeT k 2015 rony noctudb 40 MiIpz Ky6. M B TO/I. exceeding 5 trillion cu.m.: Canada, Mexico, China,
B0O3MOKXHOCTH BKJIIOYNUTD B HALIMOHAJIbHBINA Australia, Libya, Algeria, Argentina and Brazil.
sHeprob6ananc CI' cepbe3HO PACCMATPUBAIOT U B The SG commercial production is already
Kurae, j1e ero 3amachl OIICHUBAIOTCS B 26 TPJIH KyO. M. underway in Canada and by 2020 it will reach
[IpaBATENBCTBO 3TOM CTPAHBI INTAHUPYET K KOHITY 200 billion cu.m. per year. In so doing the annual
2015 rogia Ha4aTh 1OOBIYY, 2 K 2020 rofy JOBECTH JOJIIO production only at Horn River reservoir by 2015
rasa B aHepronorpeobiaeHuu 10 10%, 106s1Bas1 1O can reach 40 billion cu.m.
80 MiIpA Ky6. M B T'OZI. The possibility to include SG in the national
CumnTaETCS, YTO HANOONBIIUMU OOBEMAMU balance of energy is currently seriously
CI pacnionaraer I[1oJibIia, €ro 3aackl 3/1€Ch, IO considered in China which reserves are estimated
NPEABAPUTEIBHBIM OLIEHKAM, JOCTUTAIOT 15 TPJIH KyO. M. to amount to 26 trillion cu.m. The Government
Ha ceBepo-3anaze CTPaHbl, HEJAJIEKO OT TOOEPEKD of this country is planning to start mining by the
BanTuitCcKOro Mops, Ha IIMyOuHE OT 2 10 3 KM end of 2015, and by 2020 to bring the gas share in
OOHAPYKEHBI MOIITHENIINE CIAHIIEBbIC TIJIACTHI, power consumption up to 10 % producing up to
TOJIIMHA KOTOPBIX gocTuraer 200 m. Kpome 80 billion cu.m. per year.
TOI'O, O'POMHBIE MECTOPOXK/IEHUA ECTh U B IOT'O- Poland is considered to possess the largest
BOCTOYHOM dacTu ITonbimu. Eciam XoTa 66l ATasA volumes of SG. At the last count its reserves are
NOJBCKUX YACTb 3A11ACOB OyJIET IIEPEBE/ICHA B reaching 15 trillion cu.m. North-westwardly of
KaTErOPHIO IPOMBIIIJIEHHBIX, 3TO JACT BO3MOXHOCTD the country, close to Baltic seaboard, high shale
TapaHTHPOBAHHO ITOCTABJISATH HA phIHOK EC } was discovered at the depth of 2 to 3 kilometers, }
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100 mapg ky0. M B rof,. B TakoM ciyygae [Tosbla MOXeET
THOJHOCTBIO 3aKPBITh COOCTBEHHBIE HOTPEOHOCTHU B

TOIUIMBE U CTATH KPYITHBIM ITOCTABIUKOM I'a3a JIJIs
EBpOIIBL, TPUYEM I10 IIEHE, B KOTOPOI U3JIEPKKU HA
TPAHCIIOPTHUPOBKY 6YAYT CYyIECTBEHHO MEHBIIIE,

YeM Y pOCCHICKOro 'asnpoma. COrIacHO SKCIepTaM,

CcTOMMOCTB 106619U 1000 Ky6. M CI' 31€Ch MOKET
YCTAHOBHUTHCSA HA YPOBHE 335 TOIAPOB,

TOCKOJIBKY I'd3 34JIET'ACT B 60JIE€ INTYOOKUX U CJIOKHBIX

nopoaax, yeM B CIIIA, ero 106s14a OOXOAUTCS
CYILIECTBEHHO JOPOXKE AMEPHUKAHCKOTO.

B IToMOPCKOM BOEBOJCTBE YKE UAET
MacHITabHas paboTa, KOTOPOU 3aHUMAIOTCS
TAKHE TPAHCHAIITUOHAJIbHBIE KOMITAHHH, KAK
Exxon Mobil, Marathon, TeM He MEHEE IKCIIEPTHI
CYUTAIOT, YTO SKOHOMHUYECKHU ONPABAAHHAA
no6e149a CI' B [Tosibllle HAYHETCS HE PAHEE YEM
Jepes MATh-CEMb JIET U €€ OObEMBI HA [IEPBOM
3Tane OyAyT BECbMa HE6ONBbIIMMU. HBIHENTHNE
JK€ IPOMATAHANUCTCKHE 3ABJIEHNS OOYCJIOBJIEHEI
JKEJIAHUEM JJOOUTBHCA OT [a3MpOMa CKUJIKHU HA
MOCTABJIAEMBII B PAMKAX JJOJITOCPOYHBIX
KOHTPAKTOB I'a3.

IlepcrieKTHBA CHU3UTD TOTPEOIEHUE POCCUIICKOTO
ra3a eCTb Uy YKPAUHBL, IJI€ MOJKHO JOOBIT 1,5—2,5 TPIIH
KyoomeTpos CI. 1o noacuynTanu B [eoornyeckom
arernTcTse CIJA. HO yKpaMHCKHE 9KCIIEPTHI CYUTAIOT,
4TO HA TEPPUTOPUHN CTPAHBI HAXOAATCS CAMBIE KPYITHBIE
B EBporne 3anexu CI, KOTOpbIE OLICHUBAIOTCS 60JIee
4eM B 30 TpH Ky6. M. [ToaTtomy B VkpanHe CI' 00bsiBUIN

<«ITIOJIC3HBIM NCKOITA€CMbIM O6IHCFOCY]12.pCTBCHHOFO
SHAYCHMU A,

’Kenanwue HE 32BUCETD OT UMIIOPTA I'a3a 3aCTABISACT
MHOT'M€ CTPAHBI CTPOUTSD IJIaHBI IO JOo6bIYe CIT B JInTBe
3anacel CI' focturarot 480 Mipz Ky6. M. [Tnanupyercs,
47O JO6BIYA HAYHETCS yepe3 10 JieT, a 1poOHOE OypeHUue

CTAPTYET YKE B CIIEYIOIMIEM I'OJTY.

Cepbe3HO 33 1yMbIBAIACH O JOObIYe CI' v @paHnus,

OJIHAKO HBIHEIITHUM JIECTOM CECHAT 3TOU CTpPAaHBI

3AIIPCTUIT IIO6bIB2_Tb IIOJIE3HBIC UCKOITAEMBIEC METOJOM

T'UJpOopa3psiBa 1acTa. Takum o6pazom, OpaHus
CTa71a IEPBBIM I'OCY/1aPCTBOM, I7I€ 3aKOHOZATEIBHO
3anpeteHa 100b14da CIL Tenepp y BCeX KOMITaHUH,

NONyYUBIIMX BO PpaHIIMU paspemeHus Ha 100bay CI,

JIMLIEH3UU OyZyT OTOOPAHBL
DKoNornvecKkue pucku fo6u4u CI' CBA3aHbBI HE

TOJILKO C I'PIT. Vuennlie u3 Yuusepcurera Kopuesia

(Cornell University), CIIIA, ycranosuiy, 4To CT

HAaHOCHT HOJIBIIE BPE/1a KJIMMATY, YeM OOBIYHBIH I'a3, U,
BO3MOJKHO, /IKE OOJIBINE, YeM KAMEHHBIH yTo/1b. OHU
CUMUTAIOT, 4YTO IPHU A0ObIYE CI' B BO3yX BBIJCIISACTCS
METAH, YYACTBYIONUINNI B 06PA30BAHUN TAPHUKOBOT'O

3 PeKTa ¥ CIOCOOCTBYIOMHUH [VIOHATEHOMY

TIOTCIVICHUIO, TIPUYCM YTCUYKA MCTAHA KAK MUHUMYM
Ha TPETbH BBINIC, YCM ITPU IlO6bI‘IC OPpUPOJHOIO 1a3a.
PCSYJ’IbTaTbI HUCCJICAOBAHUA OHY6J’II/IKOB3HI)I B IXKypHAJIC

Climatic Change.
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which thickness reaches 200 m. In addition

to it there are also enormous deposits in the
south-eastern part of Poland. If only a fifth part
of the Polish reserves is shifted to the category
of commercial reserves, this will provide an
opportunity to guarantee the annual supply

of 100 billion cu.m. to the EC market. In such
case Poland will be able to completely cover its
own demands in fuels and become a large gas
supplier for Europe and in such case the cost

MaBHbIM BONPOCOM, KOTOPbIN onpeaenseT obyay
CNaHLEBOTO U APYrnX HETPaANLMOHHBIX ra3os, 6
N OCTaeTcs S3KOHOMMYeckas 3 heKTUBHOCTb A00

Cost efficiency has been and will remain a principl
issue for determining the future of shale and othe
unconventional gases.

of transportation will be significantly lower

as compared to that of the Russian Gazprom.
According to experts, the cost of producing

1000 cu.m. of SG here may be established at a level
of USD 335 since the gas is bedding in deeper and
complex formations as compared to the USA,

its production cost is higher than in the USA. In
Pomorskoye voivodship large-scale activities are
performed by such transnational companies as
Exxon Mobil, Marathon. Nevertheless, experts

are considering that economically sound SG
production in Poland will be started not earlier
than in five-seven years and its volumes at the first
stage will be quite small. Currently promulgated
agitational declarations are conditioned by a
desire to obtain discounts from Gazprom for the
gas supplied within long-term contracts.

The Ukraine also possesses prospects to
reduce Russian gas consumption. The country
can produce 1.5-2.5 trillion cu.m. of SG.The
figure was estimated by the US Geologic Agency.
However, the Ukrainian experts are considering
that the country’s territory has the largest reserves
of SG in Europe amounting to over 30 trillions
cu.m. Therefore, in the Ukraine SG has been
declared to be “a mineral wealth of the national
value”.

The desire not to depend upon gas import is
forcing many countries to lay plans of producing
SG.In Lithuania SG reserves are reaching 480
billion cu.m. It is planned that the production will
be started in 10 years and appraisal drilling will be
started as early as next year.

France is also seriously thinking about SG
mining. However, this summer the country’s
senate prohibited mineral wealth mining
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A BemuKOOpUTAHUS B IONBITKAX JOOBIBATH CBOM CI'
CTOJIKHYJIACH C... 3EMJIETPACEHHUEM. DTO CITYYHUJIOCH B
Jlaukamupe npu nposeaeHun I'PIT 1 6bI10 CBA3a4HO C
3aKAYKOH MOJ 1aBJIEHUEM MUJITMOHOB JINTPOB BOZBL
W XOTS BETUYNHA OA3EMHBIX TOJTUKOB ObLIA
Hebosbmo (1,5 6anna), 1o6sr9y CI' TPHOCTAHOBUIIN.

HEMHOIO O TEXHONOINW OOBbIYA

I'TaBHBIM BOIIPOCOM, KOTOPBIH ONpeeIseT OyAyIee
CIIAHIICBOI'O U APYI'UX HCTPAJUITMOHHBIX I'd30B, OblIa
U OCTAETCS SKOHOMMYECKAA 3(PPEKTUBHOCTD JOOBIYNU.

MemaioT muUpoKoi 106er4e CI' HE TOMBKO
BBI3BIBACMBIC €CIO HET'ATUBHBIE SKOJIOTNYECKUE
HOCIECTBHSA, HO U CAMA JJOCTATOYHO CJIOKHAS
U JJOPOTasi TEXHOJIOIUsI, KOTOPAs, HIOMUMO
MHHOBAIJMOHHOTO OOOPYAOBAHUS, TPEOYET €IIIE U
O4YE€Hb KBUIH(PUITUPOBAHHBIX Ka/IpOB. HO 1 KaagpoB, 1
060PYIOBAHNUS IOKA HE XBATAET, U 3TU OOCTOATEIbCTBA,
IO MHEHHUIO 3KCIIEPTOB, YI'POKAIOT PACHIUPEHUIO
IesITEeIbHOCTHU B JAHHOH OOJIACTH.

WTtaxk, TeXHOJIOrUA... [IepBeIii mar TpajuiHOHHBIA —
HY>KHO HAUTH U BEIOPATb MECTOPOXKAECHUE. 3aTEM
NPOBOJUTCA MOAETUPOBAHUE (CEHCMUYECKOE,
3D GEO) niporiecca pa3zpaboTKH, OIIPEAESIOTCS
CXEMBI PA3MEIIECHU CKBAXKHUH, OyPATCA BEPTUKAIbHBIE
CTBOJIBL, OT KOTOPBIX TPOOYPHUBAIOTCS JJIMHHBIE
OOKOBBIE TOPU3OHTAJIBHBIE CKBAXKUHBI C CO3/IAHUEM
TPELIMH B CKBA)KUHE YEPE3 ONIPE/ICIICHHBIE MHTEPBAJIBL.
IIpryeM BBHAY BBICOKOU INIOTHOCTU HOPOJ CKOPOCTH
6YpCHI/IH 110 CJIAHIICBBIM IIJTIACTAM HUKE, YCM B IPDYTUX
KOJIJIEKTOPAX.
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Oo60opyoosanue Ona HANPABAEHHOZO
KOAMI0OUH206020 OypeHus

Equipment for guided coiled tubing drilling

employing hydraulic fracturing method. Thus,
France became the first state whose existing law
is prohibiting SG production. Now all companies
which have been granted French licenses for SG
mining will be withdrawn thereof.

The environmental risks of SG mining are
related not only to hydraulic fracturing. Scholars
from Cornell University, USA, have established
that SG is harmful for the climate in a greater
degree than a conventional gas and, probably, in a
greater degree as compared to coal. They believe
that while SG is mined, methane is emitted into
the atmosphere contributing to the greenhouse
effect and promoting global warming. In so
doing methane leakage is one third (lower bound
estimate) higher as compared to the production
of the natural gas. The results of the investigations
are published in Climatic Change Journal.

Great Britain has faced... an earthquake when
trying to mine its own SG. It happened in
Lancashire when conducting hydraulic fracturing
and was related to pumping in millions litres of
water. Although earthquake shocks were small
(1.5 magnitude), SG mining was suspended.

SOME WORDS ABOUT
MINING TECHNOLOGY

Cost efficiency has been and will remain a
principle issue for determining the future of shale
and other unconventional gases.

SG mining is hindered not only by negative
environmental consequences caused by it, but
also a sufficiently sophisticated and high-priced
technology which, in addition to innovative
equipment, also requires skilled personnel.
However, neither personnel nor equipment
are sufficient and, according to experts, such
circumstances are endangering the expansion
of activities in this field.

So, the technology... A first step is conventional —
it is required to find and select a deposit. The next
thing is to conduct simulation (seismic, 3D GEO)
of the development process while determining
diagrams of locating wells, holes are drilled
wherefrom long side horizontal wells are drilled
with creating cracks in definite intervals. Due to
high density of the grounds the drilling rate in
shale strata is lower as compared to that in other
collectors.

Actually, SG is mined by a dense network of
horizontal wells united in groups. For instance,
in the USA the length of such horizontal
wells sometimes is reaching two kilometres.
Nevertheless, due to extra low permeability of
shale strata it is absolutely insufficient to have
a good inflow to a well. Therefore, horizontal
bores are developed employing the hydraulic }

Ne 6 (038) Hosi6ps / November 2011 77



HCTPAAUITHMOHHBIC UICTOYHHUKH YITICBOJOPOI0OB

®akrrdecku CI' pa3zpabaTbIBA€TCA IIJIOTHOM CETKOM
TOPU3OHTAJIBHBIX CKBA’KHH, OO'bEJUHEHHBIX B KYCTBL
Hanpumep, B CIIA, [yIMHA TOPU3OHTAIBbHBIX CTBOJIOB
MOPOY JOCTUTAET ABYX KMJIOMETPOB. TeM HE MeHee
BBH/ly CBEPXHU3KOI IPOHULIAEMOCTHU CAAHIIEBLIX
HOPOJ] 3TOrO A6COMIOTHO HEJOCTATOYHO, YTOOBI
obecneuynTb XOPOIINH IIPUTOK K CKBAKMHE. [ToaTOMy
IPOBOAUTCS OCBOEHHE HOKOBBIX TOPHU30OHTAIBHBIX
CTBOJIOB € noMOMIbIO ['PIT, Kak IpaBuiio,
MHOKECTBEHHOTI'O, IPH KOTOPOM OOPA3yETCA Lienas
CHCTEMA TPEIIUH, COEJUHEHHBIX MEXY COOOI.
CrenyeTr OTMETUTD, YTO BOABI JIJIS1 OFHOU CKBAKHMHBI
UCIOJIb3YETCA MHOI'O, — OT 4 10 19 MJIH IUTPOB.
B He(pTEra30BOM OTPACIH, HOXKATYI, HE HANUJETCSA
JPYIUX IPHUMEPOB CTOJIb MOIIHOI'O BO3JEUCTBUA HA
OKPYKAIOIIYIO CPELY.

Bypenue na oenpeccuu

bypenue na penpeccuu
A 04 Underbalanced drilling

Overbalanced drilling

CI' 3aseraeT B HEOGOIIBIINX U30TUPOBAHHBIX
«KapMaHax». YTOOBI JOOBITD €TO, TPEOGYETCA MPOOYPUTD
MHOKECTBO CKBAXKUH, KAKJA U3 KOTOPBIX AACT JIUIIb
OYEHb HEOOIBIION O6'bEM I'a32, HO O0SI3aTEIHHO AACT!
To eCTh IPAKTUYECKU JII00A CKBAXKUHA, TIPOOYPEHHASA
B CJIAHELL, OOECIIEUYNT ONIPEAECTIEHHDBIN ICOUT.

TOpHU30HTAIBHOE OYPEHUE MOXKET OCYIIECTBISATHCS
C MCNIOJIb30BAHUEM KAK TPAIUITHOHHBIX OYPOBBIX
KOMIIIIEKCOB, TAK U KOJITIOOMHIOBBIX KOMILIEKCOB,
OCOOEHHO Ha JICIPECCUH, IPUYEM UMEHHO
KOJITIOOMHI'OBOE OYPEHUE CIIOCOOHO CAEIATh JOOBIYY
CI' 5KOHOMHYECKHU 3(PHEKTUBHOIL.

IIpenmyInecTBa KONITIOOMHIOBOTO 6ypEeHNS HA
JIETIPECCUHN TAKOBBL:

* YBEJIMYEHUE MEXAHUYECKOM CKOPOCTU OYPEHU;

* CTA0MJIBHOCTD ITAPAMETPOB ACTIPECCUU BCJIEICTBUE
HETNPEPBIBHOCTHU IIPOLIECCA OypEeHNS,

* COXPAaHEHUE KOJJIEKTOPCKUX CBONCTB IIPUCTBOJIbHOMN
YACTHU TUIACTA,;

* BO3MOKHOCTD OLIEHKH IVIACTOBBIX IIOKA34TEJIEN B
PEAIBHOM PEKHMME BDEMEHU 34 CUET UCIIOIb30BAHUA
Ka6eJIbHBIX KAHAJIOB CBS3H;

* BO3MOXXHOCTH ITPOBOJIKM CKBA>KMHBI 110 TIJIACTAM
MQJIOH TOJIITUHBI C BBICOKOM TOYHOCTBIO;

* YMEHBIIEHUE HEOOXOAMBIX OO'BEMOB
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[opu30HTanbHOE bypeHne MoXeT
OCYLLLeCTBNATLCA C UCMOJIb30OBAHNEM KaK
TPaAMLMOHHbIX OYpOBbIX KOMIMIEKCOB, TaK
KONTIOONHIOBbIX KOMIMJIEKCOB, 0COOEHHO H
Aenpeccnm, NpU4emM UMeHHO KONTIOOUHIO
OypeHune cnocobHo caenatb o0bINy CI
3KOHOMMYECKM 3D PEKTUBHOMN.

Horizontal drilling can be performed emplo
both conventional drilling facilities and
coiled tubing facilities, especially in case of
underbalanced drilling, and just coiled tubi
capable to make SG mining economically so

fracturing method. Normally it is a multiple one

at which a system of interconnected cracks is

formed. It should be noted that quantity of water
for one well is large, — from 4 to 19 million litres.

In the oil and gas industry one can hardly find

other examples of such powerful impact on the

environment.

SG is occurred in small isolated “pockets”.

In order to mine it it is required to drill many

wells, each of them giving only a small volume of

gas, but it will surely give it. L.e. virtually any well
drilled in shale shall procure a certain yield.

Horizontal drilling can be performed
employing both conventional drilling facilities
and coiled tubing facilities, especially in case of
underbalanced drilling, and just coiled tubing is
capable to make SG mining economically sound.

The advantages of coiled tubing underbalanced
drilling are as follows:

* Increased drilling mechanical rate;

* The stability of pressure drawdown parameters
due to the uninterrupted drilling process;

* Preserved collector properties of the wellbore
part of a stratum,;

* An opportunity to assess stratal indicators
on-line due to the use of cable communication
channels;

* An opportunity to make holes along light-gauge
strata with high accuracy;

» Reduced required volumes of process liquids;

* High level of industrial and environmental
safety.

Currently there are complexes of equipment
and technologies for efficient and economically
sound development of SG reservoirs. The
complex of equipment for guided coiled tubing
drilling includes:

1. Mobile coiled tubing unit;

2. Wellhead assembled basement;

3. Set of blowout preventers;

4. Lubricating sluice;
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TEXHOJIOTUYECKUX KUJKOCTEH;

* BBICOKUU YPOBEHD [IPOU3BOJCTBEHHON

U 3KOJIOTUYECKOU OE30MACHOCTH.

CerofjHs yKe CYIECTBYIOT KOMILJIEKCHI
060PYIOBAHUSA U TEXHOIOTIUH 3(P(PEKTUBHOTIO
U DKOHOMMYECKH PEHTA6EIBHOTI'O OCBOCHMU S
MmecTopoxaeHun CI. Komnieke 060pynoBaHus A1
HAIPABJIEHHOI'O KOJITIOOMHI'OBOI'O OYpPEHUS HA
JIETIPECCUU BKJIIOYAET B CCOSI:

1. MOGHIBHYIO KONTIOOMHIOBYIO YCTAHOBKY;

2. VYcTheBOE COOPHOE OCHOBAHMUE;

KoMniekT NpOTHBOBBIOPOCOBOIO O60PYAOBAHUS,

HIm103-1y6pHUKATOD;

HacoCHYIO YCTAHOBKY;

A30THYIO YCTAHOBKY;

CucTeMy HAIIPAaBIEHHOT'O OypPEHNS,

CucreMy KOHTPOJIS U YIIPABJICHUS,

CucreMy OYMCTKU U IPUT'OTOBJIEHUSI Oy POBOT'O

pacTBOpa;

10. KOMIIJIEKT TPYOHOIT OOBA3KH;

11. KoMIuIeEKT O60PYIOBAHUS 11 HATIAIKU U
Tectuposanusa CHB.

ITocne 6ypeHust, KaK y>KE€ FTOBOPUJIOCH BBIIIIE, JJIs1
COOOIIEHMS CTBOJIA CKBAXKUHBI C I'A30HACHIIICHHBIMU
MHUKPOTPEIIMHAMH IJIACTA IIPOBOJAUTCSI OCBOEHUE C
nioMmoIbio I'PIT.

B HacTosmiee BpeMs 11€71€CO00paA3HO ONIPOOOBATH
106619y CI' B BUJIE TUIIOTHBIX IIPOEKTOB C LIEIBIO
HA4KOIJIEHUS OIBITA PA3PaOOTKH U OLICHKHU

O 00 N OV B W

IKOJIOTUYECKUX ITOCIEICTBUH. B 6irrkariniem Oyynem

10 MEPE HAKOIVICHHU A OIIbITA U TEXHOJIOTHMYCCKHUX

TPeOOBAHUN, HECOOXOAUMBIX /1J151 BBICOKO(D(PEKTUBHON

JIO6BIYH, OOOPYAOBAHHUE OYZET COBEPIICHCTBOBATHCS,
CTAaHOBUTBCS BCE H0OJIEE IPUEMJIEMBIM I10 LICHE 1
(PYHKIIMOHATBHBIM XaPAKTEPUCTUKAM.

A9 AONTOCPOYHOW MEPCMEKTUBBI
HccnenoBanue, NpoBeJEeHHOE BENKEPOBCKUM
UHCTUTYTOM YHUBepcuTeTa Parica Ha cpecrsa
Munucrepcrsa 3HepreTuku CHIA, mpOrHo3upyer
CHUJKEHUE JOJIHU POCCHU HA 3a11a/JHOEBPOIIENCKOM

Pumping unit;
Nitrogen unit;
Guided drilling system;
Monitoring and control system;
Drilling mud purification and preparation
system;
10. Set of piping connections;
11. Set of equipment for adjustment and testing
guided drilling system.
As it was stated above, after drilling in order
to connect the wellbore with gas-filled stratum
microcracks, well completion is performed
employing the hydraulic fracturing technology.
Currently it is expedient to test SG in
the form of pilot projects with a view to
accumulate development experience and assess
environmental consequences. In the near future
as experience and technological requirements
necessary for highly efficient mining are
accumulated, the equipment will be upgraded to
become more acceptable in price and functional
characteristics.

RNV

FOR A LONG-TERM OUTLOOK

The investigations conducted by Baker Institute
of Rice University funded by the US Department
of Energy are forecasting a decrease of the
Russian share in the West European natural
gas market in 2040 by 13%. In 2009 it was
equal to 27%.

However, Mr. Miller, Chairman of Gazprom,
states that SG propaganda as a means for
decreasing the dependence on foreign suppliers
is well-planned world PR campaign similar to that
in the center of which global warming is placed.

Mr. Igor Sechin, Vice Premier, in his interview
to The Wall Street Journal has also expressed his
opinion that SG was not a menace for Russian
conventional suppliers.

Andrew Neff, IHS Energy’s senior analyst in
charge of energy issues, is considering that Russia }

CNAHEL], CTPpaHeHHas NMOBCEMECTHO Ocafo4Hasi mopoaa, Kak npasuio, TeMHoro ueeTta. CocTouT ns

HUCTbIX MUHEPANOB, MMEET BK/OYEHUS U3 HOBOOOPa30BaHMI KapOOHATHOMO TUMa, COAEPXMUT
ecTBa. CaHLEBbIN ras — 3T NPUPOAHLIN CBOOOAHbIN ras, COCTOSALLMIA MPEUMYLLLECTBEHHO U3
HbI B MUKPOTPELUMHHOM NPOCTPAHCTBE FOPIOYMX CllaHLEeB. B KOMMNOHEHTHOM cocTaBe Takoro
aHa, COAEePXNTCS YFNEKUCIIBIN Fa3 U apyrve npumecl.

rasa B cJlaHLIeBbIX MECTOPOXAEHMSAX OLIeHNBAOTCA skcnepTamm B 450-500 TpnH Ky0. M, Toraa kak
OHHOrO» rasa Mo PasnYHbIM OLIeHKaM COCTaBAAT OT 177,4 1o 213 TpAH Ky6. M.

SHALE ROCK ervasive sedimentary rock, normally of dark colour. It is composed of clay and nonshaly minerals,

sions of carbon-bearing new formations and organic substances. Shale gas — a natural free gas

inantly of methane, enclosed in a microcrack space of fuel shale stones. In addition to methane this
ntain carbon dioxide and other admixtures.

bal reserves of gas in shale deposits at 450-500 trillion cu.m. while those of “conventional” gas are

s experts to be equal to 177.4 to 213 trillion cu.m.
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PBIHKE IPUPOAHOTO ra3a k 2040 rogy Ha 13%.
B 2009 ropy ona cocrasnana 27%.

OnHAaKoO npejaceaaTens npasaeHus l'asnpoma
Anekceit Muuiep C4UTAET, YTO NPONAraHia
CI' KaK CpeACcTBa CHUXKEHUS 3ABUCUMOCTH OT
BHEITHUX ITOCTABITUKOB ABJISETCS XOPOITIO
CIIAHHMPOBAHHOM MUPOBOM MHUAP-KAMIIAHUEH,
IIOJJOOHOM TOH, B LICHTPE KOTOPOU HAXOJUTCS
IJI06AJIBHOE ITOTEIIEHUE.

Bune-npembep PO Mrops Ce4nH B MUHTEPBLIO
The Wall Street Journal Taxk>ke BbICKa32J1 MHEHUE,
uTO CI' HE IPEACTABIISAET YI'PO3BI /IJIs1 POCCUHCKUX
TPaUITUOHHBIX ITIOCTABIIHKOB.

Crapmuii aHAJIMTHK [10 S3HEPIETUYECKUM
ponipocam IHS Energy Duapro Hedd cunraer,
4TO y POCCUY 3HAYNTENBHBIE 32T1ACHI OOBIYHOI'O
ra3a, 4To BBIIISA/IEIO0 66l HEMHOI'O CTPAHHO, €CJIN ObI
I'aznpom ¢jiean pa3BopoT Ha 180 rpa/IyCcoB U 3aHJICS
MHBECTUIIUSMU B I06BIUY CJIAHIICBOI'O I'a34 M I'a3a B
IUIOTHBIX IIOPO/IAX Y CEOS1 IOMA.

Ha, Taznpom paccmarpusaeT CI'BCEro UMb KaK
JIOTIOJIHEHHE K TPAAUITMOHHOMY I'OJTy6OMY TOILIIUBY.
«Ero 1066142 MOXKET PACTH, HO OH OCTAHETCS [A30M JIJ1s
MECTHOI'O NOTPEBIICHUS, - TOBOPUT A. MuLiep. Enife 6bL:
y 'a3nmpoma TONMBKO Pa3BE/IaHHBIE 3aMTACHI TPUPOJHOTO
raza OlEHUBAIOTCA B 33,1 TPH Ky6. M. JIOJIs1 KOMIIAHUH B
MHPOBOH €0 JOOBIUE COCTABIAET 15%, € MPUHAJJICKUT
18% MUPOBBIX 3211ACOB 3TOI'O SHEPI'ETUUECKOTO ChIPbSL.

OJJHAKO MHOTHE 3KCNEPTHI NPH/ICPKUBAIOTCS
MHeHUs, 4TO CI' ClIOCO6€EH NOJOPBATH POCCUHCKUE
HO3ULIMU HA TOIIMBHOM PBIHKE. [IoaTOMY B POccuu,
KOHEYHO K€, 6ylyT BHUMATEIBHO CAECIUTD 32
MPOLIECCAMU, TPOUCXOJAIIUMU B MUPOBOI SHEPTETHUKE.
Tem 6071€€ 9TO JIJI9 CTPAH, HBIHE 3aBUCAIINX OT UMIIOPTA
POCCUHICKOrO NPUPOAHOTO I'A32 ¥ O6/IAAAIONMINX
COBCTBEHHBIMH PECYPCAMU HETPAJAUITUOHHBIX
UCTOYHUKOB, Ipesx/ie Bcero CI, ux J0ObIYa HEM30CKHA.
B TEKYIMMX IPOTrHO3aX TOBOPUTCS, YTO B OJIMDKANIINIE
25 niet pons 1o6srar CI' coOCTaBUT NPUMEPHO 50% OT
OOIIIETO MOTOKA I'a3a B MUPE. MOXKHO C yBEPEHHOCTBIO
YTBEPAKIATD, YTO OHA OIPAHUYUT POCT MUPOBBIX 11€H Ha
YIJIEBOJOPOJHOE CHIPBE.

B caMBIX 60raThIX HAITUX HE(PTETA30HOCHBIX
OPOBUHIIMAX B 3armagHo CHOUPU ra30BbIC
MECTOPOXKAECHUS PACTIONOXKEHBI HA INTYOUHAX JI0 4
U 60J1€€ KWJIOMETPOB, U C OOJIBIION BEPOATHOCTBIO
MO’KHO HPEJIIOIOXKUATD, YTO TAM HAXOAATCS, BO3MOXKHO,
KpYyIHENIMe Ha IU1aHeTe 3anacol CL

Tak 94TO B CTPATETMYECKON IEPCIEKTUBE OTKA3
Poccuu ot 106b14n CI' HE CTOIb OYEBU/ICH, TIOCKOJIBKY
KPYIHENIINE HBIHE PA3PA0ATBIBAEMBIE MECTOPOXKACHUS
KOIJIa-HUOYAb OYIyT B 3HAUUTEIBHOU CTEIICHU
HUCTOIIEHBI, HO IIPU 3TOM BCS I'a30TPAHCIIOPTHAS
UHMPACTPYKTYpPa OyIET IEUCTBOBATb.

C y4eTOM IPOTHO3UPYEMOT'O CHIKEHUS
cebecroumMocTH 100b1ur CI' OH, BOBMOKHO, CMOKET
CTATh PEAJIBHOU AJIETEPHATUBOM PA3PAOOTKE
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B Gnmxanwem bygyliem no Mepe HakonaeHus
onbiTa 1 TeXHONOrNYeCcknx TpedoBaHUN,

HeobxoauMBbIX AN BbICOKO3I(hDhEKTUBHOM A00b
obopyaoBaHue byaeT coBepLIEeHCTBOBaTLCS,
CTaHOBUTLCS BCE Donee NnpuemMnemMbiM Mo LeHe
1 GYHKLMOHaNbHbIM XapaKTepuUcTMKam.

In the near future as experience and technologi
requirements necessary for highly efficient mini
are accumulated, the equipment will be upgrad
to become more acceptable in price and functio
characteristics.

has significant reserves of conventional gas and
it would be strange if Gazprom U-turned and
invested in shale gas recovery in its compact
rocks.

Yes, Gazprom is considering SG to be only
an addition to a conventional blue fuel. “Its
recovery may grow, but it remains a gas for local
consumption”, - Mr. A. Miller states. Of course:
Gazprom’s explored reserves of natural gas are
estimated at 33.1 trillion cu.m. The Company’s
share in its global production is amounting to
15%, it possesses 18% of global reserves of this
energy feedstock.

However, many experts believe that SG is
capable to undermine Russian positions in the
fuel market. Therefore, Russia is sure to keep
watch over the processes occurring in the
global power engineering. The more so because
for the countries currently depending on the
Russian natural gas import and possessing their
own resources of unconventional sources, SG
in the first place, their recovery is inevitable.
Current forecasts are stating that in the near
25 years the share of SG recovery will amount
to approximately 50% of the total gas flow in
the world. It may be safely suggested that it will
restrict a growth in prices for hydrocarbons.

At our richest oil-and-gas provinces in Western
Siberia gas reservoirs are located at a depth of up
to 4 and more kilometers and it can be suggested
with a great share of probability that these areas
contain probably the largest SG reserves in the
planet.

In such a way, in the strategic prospects the
refusal of Russia to recover SG is not so evident
since such largest currently developed deposits
some time will be exhausted to a considerable
degree, but at the same time the whole gas
pipeline network will be operational.

With due account of a predicted decrease in
the prime cost of SG recovery it probably may
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ra30BbIX MECTOPOXKACHUM, HATIPUMED, HA IIEIb(pe become a real alternative for developing gas fields,
Kapckoro Mops, rie Tpe6yIoTCsl TUTaHTCKHE for instance in Kara Sea shelf where tremendous
KAIIHUTAJIOBJIOXKEHUS B CO3JAHUE NH(PPACTPYKTYPBL capital investments are required for creating a

YTO Yyepe3 HECKOIBKO JECATUNETUN OYIET BBITOJJHEE, relevant infrastructure. At present it is difficult to
CETOAHS OTBETUTB CJIOKHO. HO HE OyZeT TUITHUM assess what will be profitable in some decades.
Y2KE CETO/IHA TTOAYMATH O Pa3pPabOTKE IPOrPAMMEI But currently it is high time to think of developing
passenku pecypcos CI' B Poccum. 111 fONTOCPOYHON a program for exploring SG resources in Russia.
NEPCHEKTUBBL.. © For a long-term outlook.. ©

HUBan CUIOPOB, <BpeMsa KOJITIOOHHIA» Ivan SIDOROV, Coiled Tubing Times

KHW)KHASA NMONKA

I.A.Erep, A.®. Knaurus, 10.A. baiakupos

[Tpobnembl 4OObIYK METaHa
N3 MOPCKUX Fa30rgpaTHbIX |Heeaisa

FA30rMAPATHBIX

MEeCTOPOXAEHNI e

-

Kwnes, 2007 & 1

MoHorpadwus noceslLeHa CloXHOM Npobneme foObI4M MeTaHa
13 rasornapaTHbIX MeCTOPOXAEHUN.

B npeaMcnoBum K KHUre aBTopbl NMUWYT: «YKpanHa foObIBaeT Ha CBOEN TePPUTOPU
npubnusutensHo 20% notpebnsemoro rasa 1 8-10% Heobxoanmom HedTn. IKOHO
CTpaHbl NOJIHOCTbIO 3aBUCUT OT 3KCMOPTHLIX MOCTAaBOK Yr1€BOJOPOAOB. B ycrnoBusx
NMOCTOSIHHOrO POCTa LieH Ha YrNIeBOAOPOAbI 3TO ABNAETCA cepbe3HoN Nnpobiemont. B ¢
3TWUM OFPOMHOE 3HaYeHNe UMeeT yBenuyeHue o6bIYU YrNeBoAOPOAOB Ha CBOEN Te
Hanbonee nepcnekTUBHLIMU perMoHamMm IBASIOTCS akBaTopum HepHoro 1 A30Bcko
(...) YepHo€e Mope OTHOCUTCS K aHOMAJIbHO 3ara3oBaHHbIM MOPAM MUPa. (...) MonbIT
MaclwTabbl ra3onposiBieHW Jal0T acTpoOHOMUYeckme pesynbTaThl. [Mo nogcyetam
CMeLManncToB, 3a CyTKM CO fHa Mopsl BbIHOCUTCS 1 Mnpg Ky6. M MeTaHa.

Mo cBoeMy XMMUYECKOMY COCTaBy ra3oBble 3MaHauuu YepHoro Mops 6an3ku K
KOMMOHEHTHOMY COCTaBY ra30KOHAEHCATHbIX 3aneXel, OTKPbITbIX B CEBEPO-3anaH
wenbda. Kak 1 ra3okoHAeHcaTHbIe 3anexun, OHU cofepXXaT yrnesoa0poabl
B COOTHOLWeHUN: meTaH — 94,7%, 3TaH — 4,7%, nponaH — 0,6%.»

KHura coctonT us Tpex caMoCTOsITENIbHbIX YacTen:
1. TeopeTuyeckre OCHOBbI AOOLIYM MeTaHa U3 MOPCKMX ra3ornapaTHbLIX MECTOPOX,

N CKBa>XWH.
2. MpakTuyeckre oCHOBbI JOOLIYN MeTaHa U3 MOPCKUX Fra30rMapaTHbIX MECTOPOX S

N CKBa>WH.
3. TazormpgpaTbl YepHOro Mopsi: peasibHble HaXOAKMW, NePCNeKTUBbI X orpeaeneHms

pecypcHas 6aza.
«la3orngpaTtbl 0GHapyXeHbl BO MHOMMX TOYKax rnybokoBogHoOM YacTn YepHoro mop
Mx 3anacbl B yKpanHCKOW 3KOHOM30He YepHOro Mopsi MoryT ObiTb oLeHeHbl B 7-10 T
M. IMeHHoO pelleHre npobrieMbl HepPHOMOPCKUX Fa30rMapaToB MOXET NO3BOJIUT M
yOOBNEeTBOPUTL NOTPeOHOCTM HapPOAHOIO XO3AMCTBA CTPaHbl B TOM/MBE 3a CHET co0C
pecypcoB. PelueHure npobnembl ra3ornapaToB — BaXHelLlee 3agaHne HayKu U npou
Ha 6nvxanwne 10-15 neT», — CHUTAIOT aBTOPbI KHUTU.
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MeToasl OIICHKH CBOYICTB

MarepuaaoB I'PII

Frac Materials Test Methods

B.P. MATAJZTIOB, POCCHFCKHI FOCYyZapCTBEHHBIN YHUBepcHuTeT HeTH M raza umenu .M. T'yGxkuHa

V.R. MAGADOYV, The I.M. Gubkin Russian State University of Oil and Gas

nocaeoree 8pems 603poco PpasHooopasue
Memo008 OUeHKL CE0LLCING MAMepPUaios
0151 NPOBeOeHUsL 2UOPABIUMECKO20
paspuoisa naacma (I'PI1): pexomernoosarmvle
npaxmurxu API 1 1SO onsa mecmuposariisi
DACKAUHUBAIOULUX MAMEPUANO8 (eCK08
U PONNAHINOS), 8 MOM HIUCTIC MECINbL
Ha 1IPOBOOUMOCING (00NI20BPEMEHHYIO U
Kpamrospemer)yio), Kpaui-mecniot, mecmaot 1o
onpeoeneruro PurempamoomoaUiL, 1mecmaol
Ha chepurHOCms U OKP)Y2710CINb, MECHIbL Hl
Dacmeopumocms 6 Kuc10max, mecnot Ha
MYMHOCING U COOCPHCAHUE 21UMHBL, OONOSIHUIUCE
Mmecmamis no ONpeoeneHUIO KoIPPULUeHma
B80CCMAHOBAICHUA NPOHULACMOCIIL
NPONNAHIMHOL NAYKU 8 MpPelyiie 1noce
TPl k03¢pputiierima 80CCmar08aeHUA
NPOHULACMOCINU NOPUCINOLL CPEObL NOCIe
oecmpyryuu pabouux rcuoxocmeti I Pl
B oanmnoti cmamuse npuseoer 0030p Imux
MEeMO008 U PerOMEHOAUULL K UX 1TPUMEHEHUTO.

B nnepsy1o ouepes crieninaanucTos 1o I'PIT
UHTEPECYET TAKAA BEJIMYNHA, KAK IIPOBOAUMOCTD
PACKJIMHUBAIOLUIUX MATEPUAJIOB IIOCJIE UX
pa3MEIIEHUSA B TPEMUHE. 3[1ECh HEOOXOJUMO
OTMETHUTD, YTO yCUIUAMU (pUpMEI Corelab u
OCOOEHHO UX HAYYHO-UCCJIEJOBATENBCKON
J1260paTOPUH (PUBUYECKOTO MOJEIUPOBAHUS
Stimlab B 1987 rogy 6bly1a CO3/1aHA M 3aIIATEHTOBAHA
sY9ENKA U3MEPEHUS IIPOBOAMMOCTH IPOIIIaHTa. OHa
IO3BOJIMJIA OLJEHUTD TAK HA3bIBAEMYIO IPOBOJUMOCTD
IPOIIAHTA.

SI9erKa CTaBUIIACD TTOJT TH/APABINYECKUH
IIPECC, KOTOPBIM MOJE/INPOBAJIOCH JABJICHUE
CXKATUSA TPEIUHEBL Yepes s9erKy (PUIBTPOBAIACH
MO/JIEJIbHAS ITACTOBAA Boza (2% KCI) n uamepsics
nepenaj AaBiaeHUsL. uetKa IPeICTABIAIA COOOH
METAJUIMYECKUH KOPITyC CO CKBO3HBIM OTBEPCTHUEM
OBAJIBHOI (DOPMBI, B KOTOPOE BCTABJISIUCE 1BA
IUTYHKEPA (ITMCTOHA) AaHAJIOTUYHOIM (DOPMBL
ITocepenune sYENKU HAXOAWIICA Pl OTBEPCTUI,

4 MMEHHO: BXO/I/BbIXO/ (C TOPLIOB) U 3 IIOPTA
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later years we can see an increase in the

 frac materials test methods variety. APl

and ISO recommencded practices for sands
and ceramic proppants, that include conductivity
(long and short-term), crush, filtration [oss,
sphericity and roundness, acid solubility, turbidity
and clay content tests are appended by proppant
pack recovery and porous media recovery tests.
This article includes methods review along with its
application recommendations.

Frac specialists are most of all interested in such
measure as conductivity of proppants after their
injection into fracture. Here it should be mentioned that
with the help of Corelab Company and particulatly their
scientific research laboratory of physical simulation
Stimlab, proppant conductivity cell was created and
patented in 1987. This cell allowed to estimate the so-
called proppant conductivity.

The cell was usually put into hydraulic press, which
simulated fracture compression pressure. Brine water
(with 2% KCI content) was filtered through the cell and
pressure differential was measured. The cell consisted
of metal case with oval open-end hole, in which two
plunger pistons of the same form were inserted. In the
middle of the cell there was a set of openings: input/
output (on both ends) and three pressure ports on one
of the sides. The lower plunger piston was fixed with
the help of special brass pellets, which prevented sliding
of cell case by gravity, but allowed to move under the
influence of the press.

Initially the surface area of plunger pistons was 100
sq. inches and the cell was lifted by means of crane.

But after comparison with 10 sq. inches pistons it

was determined that obtained data was close to that
acquired with 100 sq. inches sample. That's why the
cell with 10 sq. inches pistons was patented and later
included into API standard. To make investigation
more accurate it was also suggested to put an assembly
of several cells (two or four) into hydraulic press for
parallel testing. In practice this makes the set-up

bulky and complicates preparation and performing

of experiments. To check the repeatability of
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JIABJIEHU C OJJHOM U3 CTOPOH. HMKHUI MUCTOH
(PUKCUPOBAJICS CIEIIUAIBHBIMU JIATYHHBIMU
IyJIbKaMU, IIPEJOTBPAIABIIHNMHU CIIOJI3aHUE KOPITYCa
STYEVKU IO/ COOCTBEHHBIM BECOM, HO ITO3BOJIBITIUMHU
IepEMEIIECHUE IO/ ACHCTBUEM IIPECCA.

V3Ha9a/71bHO IUIOIAAb ITUCTOHOB Obl1a 100 KB.
JIONMMOB M STYENKA ITOJHUMAJIACh KPAHOM, HO
TIOCJIE CPABHEHMUS C AYEHKOIM Ha 10 KB. JIOUMOB
OBLIIO YCTAHOBJIEHO, YTO MOJIYUYEHHBIE JJAHHBIE
O4EHb OJIM3KU, U B IATEHT, 4 HO3XKE CTaHAApT API
BOIIJIA YoKE TYENKA C IION[AAbIO TMCTOHOB 10 KB.
TIOMIMOB. /17151 60JIBIION TOYHOCTH MCCAEAOBAHUMI
OBLIO TAKXKE MIPEAJIOKEHO CTABUTB IO IIPECC
CHOPKY U3 HECKOJIBKUX SYEEK (ABE WU YETBIPE) /IS
IIPOBEACHMA IAPAJIIEIbHBIX TECTOB. Ha IpaKTHKe
3TO AENAET YCTAHOBKY I'POMO3AKOMN, YCIIOKHAET
MHOATIOTOBKY U IIPOBEACHHUE 3KCIIEPUMEHTA.

JJ1 IPOBEPKH CXOAUMOCTH MOKHO IIPOCTO
MHOBTOPUTDb OAMHOYHBIN TECT BMECTO IIPOBEAECHUSA
apasjIeIbHbIX.

Pa3pabOTYHUKHU KEPAMUYECKUX PACKIMHUBAIOIINX
MaTE€PUAJIOB (IIPOHIIAHTOB) IIOCTABUJIU YCIOBUE —
HACBHIATDH MOJEIbHYIO BOAY KBapLeM. 11 3TOro
nepej sYEMKOr Ha Iy TH (PUIIBTPALTUH IOCTABUIN
TEPMOCTATUPOBAHHYIO AYEHKY C KBAPLIEBBIM IIECKOM.
KBapi nuMeeT HUYTOKHBINA IIPOLIEHT PACTBOPEHUS
B COJIEHOM BOJIE€, KOTOPBIM CJIEr'KA BO3PACTAET
MPU HATPEBE, OAHAKO IIPOHU3BOJUTENIH CTAIIA
YTBEPKIATD, YTO ITO ABJIEHUE CIIOCOOHO YXYIIUTD
MEXAHUYECKYIO IPOYHOCTD ITPOU3BOIUMBIX
NPOINITAHTOB.

Eciv mepBuIii CTaHAAPT (PEKOMEHJOBAHHAA
npakTuka) API Ne61 (okTss6pb 1989 roga) roBOPUT
06 OAUHOYHOM STYEHKE C METAJIMYECKUMU
IUIACTUHAMHW, UMUTUPYIOIUMH CTEHKH TPEIINHBI,
¥ BBIJIEPKKE HA KAK/IOM Harpy3ske ot 0,25 1o 1,5 gaca
(PUCYHOK 1), TO YK€ MEXKYHAPOJAHBIA CTAHAAPT
ISO 13503-5 (uros1b 2006 ro1a) yKa3bIBACT HA COOPKY
U3 IBYX NAPAJUIENBHBIX Y€€EK C INIACTUHAMMU U3
HATYPAJIBHOI'O KEPHA (PUCYHKU 2, 3) 11 UMUTALIUHN
CTEHOK TPEIMUHBI U 50-9aCOBOU BBIZAEPXKKE.

Tenepb CTOUT KOCHYTBCS JIBYX TUIIOB
3KCIEPUMEHTOB, KOTOPBIE MOKHO IIPOBECTHU HA
JaHHOU a4erkKe. [1epBbIi (CTAaHJAPTHBIN) TECT —
3TO OLIEHKA TAK Ha3bIBAEMOM IIPOBOAIMOCTH
PACKJIMHMBAIOLIETO MaTepraa (IIPOINaHTHOM
[MAYKU) IIPU YKA3AHHOM €ro 3arpy3Ke UM IHUPHUHE
TPEUMHBL Pa3nyaoT 182 BH/A 3TOr'O TeCTa — 110 API
(KpaTKOBPEMEHHAS IPOBOJMMOCTD IIPHU KOMHATHOM
TeMneparype) 1 no ISO (JoaroBpeMeHHas
IIPOBOAUMOCTD IIPU ITOBLIIIEHHOU TEMIIEPATYPE).

Ha ganubii moMmeHnT tecT API RP61 cuuraercs
YCTAPEBUIUM U aAKTyaJICH IUIIb ISO 13503-5.
Tectuposanue no ISO ujeT npu CTaHAapTHBIX
TeMmneparypax — 121 °C (250 °F) fyia KepaMUKH U
66 °C (150 °F) aJ1s1 11eCKa, UCIIOb3YETCS CTAH/IAPTHBII
Ha60p IABJIICHUI CKATUS (HATPY30K WJIM CTPECCOB)

Pucynoxk 1 — Cmex

measurements one can simply redo the test several
times instead of making parallel experiments.

Developers of ceramic proppants specified that brine
water, which is used during tests, should be saturated
with silica. In order to do this an oven-controlled cell
with silica sand was put in front of the conductivity
cell on the flow path. Silica’s solubility in brine water
is insignificant. It increases a bit when brine water is
heated. However, the developers claimed that this
phenomenon can impair mechanical strength of
producible proppants.

The first standard (recommended practice) APIRP 61
(October of 1989) allows to use single cell with metal
plates simulating fracture walls and duration of each
load cycle falling within the range of 0.25—1.5 hours
(see Fig 1). International standard ISO 13503-5
(July of 2006) allows to use only two parallel cells with
plates consisting of core samples (see Figs. 2—3) that
are used for fracture walls simulation. Duration of load
cycles should be at least 50 hours.

Now we should refer to two types of experiments
that can be performed with this cell. First (standard)
test is the measurement of the so-called proppant pack
conductivity with specified load and fracture opening,
There are two kinds of this test: short-term conductivity
at room temperature (according to API standards)
and long-term conductivity at elevated temperature
(according to ISO standards).

Currently API RP61 test is considered to be outdated
and only ISO 13503-5 standard is relevant. ISO tests are
performed at standard temperatures: 121°C (250°F) for
ceramics and 66 °C (150 °F) for sands. There is a standard
set of compression pressures (loads and stresses):
13.79/2758/41.37/55.16/6895 MPa (2/4/6/8/10 kpsi) for
ceramics and 13.79/2758/41.37 MPa (2/4/6 kpsi)
for sands. There is also a standard for loading rate —
0.69 MPa (100 psi) per minute. Loading expressed in
the units of proppant (with specified fraction and of
definite type) mass, which is located on the unit of }
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13,79/27,58/41,37/55,16/68,95 MIla (2/4/6/8/10
kpsi) piist kepamuku u 13,79/27,58/41,37 MIla
(2/4/6 kpsi) miist ieckoB. CKOPOCTb HATPYIKEHUSI
TAKXKE CTaHAApTU30BaHA — 100 psi B MUHYTY.
3arpyska, BBIPaKEHHAS B MACCE IIPOTITAHTA
ONPEEIEHHOIO TUIIA U (DPAKIIUHU, PA3MEIIEHHOTO
Ha €IMHUIIE IJIOMAJU TPEMIUHDI (YKA3bIBAETCA B
(PyHTAX HA KB. (DYT MJIM KWJIOTPAMMAX HA KB. METD),
KOCBEHHO BBIPAKAET MUPUHY TPEIUHBIL, TAK KAK
JULA IPONIIAHTA KK IO (PPAKIIMK KOHKPETHAA
3arpy3Ka O3HAYAET PA3HYIO HAYAIBHYIO IUPUHY
TPEIMHBL TaKKe BO3MOXKHO YKA3aHUE 3AKA3YUKOM
HEIMOCPEACTBEHHO HAYAJIbHOU ITUPHUHBI TPEIUHBL

JIJ151 TPOBEAEHM S TECTA HA JOTOBPEMEHHYIO
IPOBOJAUMOCTD UCTIONIBb3YIOTCSA CTAHIAPTHHIE
KEPHBI U3 Or'aMiCKOr0 NMECYAHUKA TUOO0 UX TOJIKEH
NPEJIOCTABUTD 3aKA34HK. [IPOBOAMMOCTB,
BbIpAXkaemas B MJIapcu/pyT Uiin MKM?/CM,
BBIYHCJIAETCSA IO (popMyJie [lapch, HO 6€3 YKA3aHUA
IUIOIIAJ Y CEYEHUS (PHUIIBTPALIUN, BMECTO 3TOT'O
YKAa3bIBAC€TCA JIMIIb IUPUHA A9YECHKU (OHA
(PUKCUPOBAHHAS). BBICOTA MAYKK IPONIIAHTA
(OTOXAECTBIIAEMA C IIUPUHON TPEIINHDBI) MOXET
OBITBH OIIPEAEIIEHA TOJIBKO MOCJIE BBIJIEPKKH HA
crpecce.

B xoz€e TeCTa U3MEPAETCS IEPENA/] JABJICHUS
MEXIY IOPTAMH Ha CTAHAAPTHBIX ITAPAX PACXOAA
2u 4 mu1/MuH. [Tapa pacxofos (a Jiy4diie 3 pa3HblX
pacxona) Hy>KHbI I [IPOBEPKU JIMHEMHOCTH
pexuma prtbTpanun. ITpu HCNoONb30BAHNHU
OOJBIINX PACXOAOB U MEJIKUX (PPAKIINU NPOMIAHTA
(20/40 u1 MeHBIIIE), A TAK)KE HAJTUYNA B [TAYKE
OOJIBIIOrO KOJIMYECTBA PA3/1aBIEHHBIX YACTHI]
JIMHEMHAS CKOPOCTB ABUKEHUA (PIIION/1A B TIOPOBBIX
KAaHAJIAX CTAHOBUTCSA OYEHD BEJIMKA — BOBHUKAET
HAKOIUIEHUE TOTOKOM KMHETUYECKOU SHEPIUH,

B PE3YJIBTATE KOTOPOI'O NP OOJIBIIEM PACXOE
OJIY4A€TCA HE pacyeTHOE (10 [Japcy) 3HayeHue
nepenaja JaBleHus, a 60JIEE BLICOKOE. DTO ABJICHUE,
OTHOCHAIIEECH K «HE [lapcu»-3(PPeKTaM MOXKHO
OLICHUTD, OIIPE/IC/INB TAK HA3bIBAEMBII 6€Ta-(PaAKTOP.
1 3TOro CHAa4a1a U3MEPAIOT IIEPETA/IBI JABICHUA B
JIMTHENHOM JIUAIIA30HE (HA MAJIBIX PACXO/AX), 4 3ATEM
Ha GOJIBIINX PACXOAAX (BIUIOTH JIO 3 JI/MHUH).

BBIYMCIUB BO3HHUKILIEE ITIPH 3TOM JO6ABOYHOE
(K pacuyeTHOMY IO []apCh) 1aBJIEHNE, C TOMOIIBIO
ypaBHeHUs PopHireriMepa OorpeiesoT 6eTa-
(akTop. DTOT (PAKTOP NO3BOIAET IPABHUIBHO
paccuuTaTh NOTEPH AaBiaeHUA B riponecce I'PIT, Tak
K4K IVIABHBIM B YCIIEXE TOT'O MPOLECCA ABJIAETCA
PACKIMHUBAIOIIEE AABJICHUE HA KOHIIE TPEIUHBL
Pasnuila Mex 1y 1aBJaeHHUEM, IPUIOKEHHBIM B YCThE
Y HA KOHILIE TPEUIUHBI, ONIPEAETAETCA MHOTUMH
(dakTOpaMu, HAIPUMED JJIMHOM TPEIMHLL Ha aTy
Pa3HUITy TAKXKE BIUAET (PUIBTPATOOTAAYA — YEM OHA
BBIIIIE, TEM OOJIBIIE CKOPOCTb (PUABTPALIUH U OOJIbLIE
MOTEPH JABIECHUS.
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Pucynox 2 — Buewnuii 6uo pa3oopannoii 00uHouHot
AuelKu nPpoeooumMocmu

Figure 2 — External view of dismantled single
conductivity cell

Pucynox 3 - Ilnacmunot U3 HamypPaisHo20 KePHa 0a:1
UCCNe008aANHUA NPOEOOUMOCTU NPONNAHMA

Figure 3 - Plates made of core samples for proppant
conductivity testing

fracture surface area, implies the fracture opening and
is measured in pounds per square foot or kilograms per
square metre. It is known that for proppants of different
fraction a given loading corresponds to different initial
fracture opening. There is also a possibility of specifying
the value of initial fracture opening by a customer.

To perform a long-term conductivity test one should
use standard core samples made of Ohioan sandstone
or samples provided by a customer. Conductivity, which
is usually expressed in mDarcy/ft or mcm?/cm, can
be calculated using Darcy formula, where filtration
section area is replaced with the cell width (fixed value).
Proppant pack height (which is usually identified with
fracture opening) can be measured only after stress
exposure.

During the test one is measuring pressure differential
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YMHOXXHUB [IPOBOJAUMOCTD HA 3HAYEHUE
KOHEYHOMU BBICOTHI ITAYKH, BCEr1a MOKHO
IOCYUTATb IPOHULIAEMOCTD. [IPOBOAMMOCTD KAK
BEJIMUMHA ObLJIA BBE/ICHA PA3PA60TYUKAMU U, TIO
UX CJIOBAM, SIBJISIETCS JIMIIEHHON (PU3NYECKOTO
CMBICJIA BETMYNHOM, IIO3BOJISIIOICH OLICHUTD
T'UJPOIPOBOAHOCTD TPpemUHLL Ha camoMm aee 11
OLIEHKU I'IPOIIPOBOAHOCTU HA TOT MOMEHT yXKe
CYIIECTBOBAJIA BEJIMYMHA, U IIOHATHE IIPOBOAUMOCTH
BHECJIO MHOI'O IIyTAHULIBI B YMBI UCCJIEAOBATEIICH.
ImaBHOE, YTO HY>KHO IIOHHUMATD B CBA3U C TUM —
IIPOBOAUMOCTD IIPUBA3AHA K KOHEYHOU U PUHE
TPEIINHBL, CJIEAOBATEIBHO, K 3arPY3Ke U (DPAKIIUU
MPOIIIAHTA, TEMIIEPATYPE TECTA, 4 TAKKE BEJIMYHNHE
U IPOAOJIKUTEIbHOCTH IIPUJIOKEHHOI'O CTPECCA.
bes yka3aHusa BCEX 9TUX IAPAMETPOB 3HAYEHUE
IIPOBOAUMOCTH JIMIIEHO BCAKOI'O CMBbIC/IA. ITpu
HAJIMYUU JAHHBIX C HECKOJIBKUX I1APaJUIE/IbHBIX
s4eeK (B CJIy4ae X CXOKECTH) IIOyYECHHBIE
3HAYEHMS YCPEAHAIOT.

Bropon tun nccneoBanua — onpeenecHmue
KO3(P(PUILTMEHTA BOCCTAHOBJIEHUA ITPOHUITAEMOCTH
IPOIIIAHTHOM ITAYKHU B TpeluHe rocie I'PIL
7151 TOTO OIBITA HEOOXOAUMO IBAXKbBI COOPATH
OJHY ITA4YKy HpoInnanTa. [l1acTUHBI KEPHA TYT HE
MOHAJ00ATCS, HOCKOIBKY CPABHEHHE ITPOUCXOIUT
Ha MUHUMAJIbHOM CTpecce. MUHUMAJIbHBIN CTPECC
rapaHTHUPYyeT HAM OTCYTCTBUE MEXAHUYECKOMN
JECTPYKLIMH IPOIIAHTA (KpalId), KOTOPBIX MOT Obl
BHECTHU 3JIEMEHT CITYy4aMHOCTH B TECT U UCKA3UTD
€T'0 PE3YIbTAThL. BHAaYaIe e1aeTCA TECT HA AYEVKE
C I'eJIEBOM ITAYKOU ITponnanTa. [IponnanT Bpy4YHYIO
NEPEMEMNBAETCA C XKUAKOCTBIO I'PIT (renem), 1 B
HETO JOOABIAETCA JeCTPYKTOP. Tlocie 3TOro ssuerka
CTABUTCS HA BBIJIEPIKKY IO IIOTHOM JECTPYKII UL
B KOHIIE BBIJIEPKKHU JETAETCA IPOMBIBKA B [IBE
CTAJIUN: CHAYAJIA HA HU3KUX PACXOAAX, 34TEM Ha
BBICOKMX JIJ11 JOCTUKEHH A MAKCUMAIbHO BO3MOKHOM
MEXaHUYECKOH OYMCTKH MAYKU. B 06euxX cTagusax
U3MEPAETCS BBICOTA MAYKH, U3MEPAETCA TIEPETIA]]
JABJIEHUA U BBICYUTBIBAETCA IIPOHULIAEMOCTD. 3ATEM
JIEJIAETCS TECT HA STYEHUKE C YUCTOM ITAYKOH TOI'O KE
MPONITAHTA IIPH ITOBTOPEHUH BCEX YCIIOBUI TECTA HA
TeJIEBOU MMAYKe (TEMIIEPATYPA, CTPECC, BBIIEPIKKA).

B KOHIIE BBIJIEPKKH ONPEAEIIAIOT IIPOHULIAEMOCTD
YUCTOU MAYKU U CPABHUBAIOT C T'€JIEBOM NTOCJIE
JECTPYKLIMH U IIPOMBIBKU. TaK ITOJIYy4aioT

KO3 (OHUITMEHTHI BOCCTAHOBJIEHHA IPOHUIIAEMOCTH.

PacKIMHUBAIOMNIT MATEPUAI UCCIIELYETCS
B TOM YHUCJIE HA MEXAHUYECKYIO IIPOYHOCTD
(CONPOTUBJIEHUE PA3AABINBAHUIO). DTOT TECT
HA3bIBACTCS KPAUI-T€CTOM. CTaHJAPTHI IIPOBEAECHUS
KpalI-TECTA CYIIECTBYIOT OTAECABHO JUJIS [IECKA —
APIRP56 (1995 rox) u kepamuku — APIRP60 (1995 ron);
TOCT 51761-2005. TeCT IPOBOJSIT BCYXYIO, TIPU
KOMHATHOM TEMIIEPATYPE, B AYCHUKE JJIs KPAII-TECTA.
Sluerika nipecTasiseT CO60M LMIUHAPUYCCKUT

between input and output ports of the cell at standard
consumption rates (2 and 4 ml/min). Two (three is even
better) different consumption rates are needed to test
the linearity of filtration regime. At high consumption
rates and small proppant fractions (20/40 or less), as
well as in the presence of high amounts of crushed
particles in proppant pack, linear speed of fluid motion
in pore channels becomes very high. This leads to
accumulation of kinetic energy by the flow, which, in its
turn, leads to incorrect (inflated) estimation of pressure
differential. This phenomenon is related to “non-Darcy”
effects and can be estimated using the so-called beta-
factor. To do this one should at first measure pressure
differentials in linear range (at low consumption rates),
and only after this at high consumption rates (up to 3
liters/min).

Having calculated additional pressure differential, one
can determine beta-factor with the help of Forchheimer
equation. This factor allows to properly calculate
pressure loss during hydraulic fracturing, which is
very important, since the key to success in hydrofrac
operations lies in disjointing pressure at the end of
fracture. The difference between wellhead pressure and
pressure at the end of fracture depends on many factors,
for example, on fracture length. Filtrate return also
changes this difference — the higher is the return, the
bigger is the difference and the higher is filtering rate.

Having multiplied conductivity by the value of
proppant pack height, it is always possible to calculate
permeability. Proppant conductivity was introduced
by the developers and, according to their words, has no
physical sense. It simply allows to estimate hydraulic
permeability of fracture. Actually at that time there
was already a magnitude for estimation of hydraulic
permeability. Introduction of such magnitude as
proppant conductivity therefore was confusing. The
main thing that one should know about conductivity
is that it is connected with fracture width and
therefore with proppant loading and fraction, testing
temperature and with magnitude and duration of
applied stress. Without specifying the values of all these
parameters the term “conductivity” is wholly void of
sense. In the case when data from several parallel cells
is present, obtained values (if they are consistent with
each other) are averaged.

Second type of experiment is connected with
determination of permeability recovery factor of
proppant pack in fracture after hydrofrac operation.

To perform this experiment it is necessary to prepare
one pack of proppant twice. There is no need in plates
made of core samples since the comparison takes

place at minimal stress. Minimal stress ensures the
absence of mechanical destruction (crush) of proppant,
which could bring in the element of chance and alter
the results of experiment. Initially the experiment

is performed using the cell with gel proppant pack.
Proppant is manually mixed with fracturing fluid (gel).}
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CTAaKaH, C IJIOTHO BXO/SIIUM B HET'O LIEJIbHBIM
BHYTPEHHHUM ITOPIIHEM, MATEPUAT TUEHKU —
3aKaJIEHHAs CTaJIb. luamMeTp nopmHsa — ot 1,5 1o

3 TIOMMOB, 06bI9HO 2 morima (B TOCT 51761-2005
YKa3aH yKe oguH pasmep: 50,80 MmM). CTaHJapTHBIN
Ha0O0p CTPECCOB A1 KepaMuku 7,5/10/12,5/15 kpsi,
JULSL IECKA OT 2 710 5 KPpsi B 3aBUCUMOCTHU OT (PPAKITUU.
Harpyska co3maeTcs B TE4€HNE OJTHOM MUHYTBI 1
BBIJICP)KUBAETCS IBE MUHYTBL. COOTBETCTBEHHO,
CKOPOCTD HAIPYKEHUA (PSi/MUH) IIOJIYy4AETCA PA3ZHOM
JUIS PA3HBIX HATPY30K. TaKXKE METOJ] HE YUUTBIBAET
BJIMSIHHE TEMIIEPATYPBI, MUHEPATU3OBAHHON BOJIBL,
LIUKJIMYECKOTO cTpecca. ITocie pa3gaBinBaHus
MaTEPHAJI IOABEPTaOT AHATIU3Y HA CHUTOBOM
BHOPOCTEH/IE C UCTIOTIb30BAHUEM CTAHAAPTHON

(110 APT) KOJIOHHBI CHUT.

Cpein IPOYNX METO/IOB OLIEHKH PACKIMHUBAIOMUX
MAaTEPUAJIOB MOKHO BBIJIEJIUTH ONIPEIC/ICHIE
C(PEPUYHOCTH U OKPYIVIOCTHU 1O Tabnuie Kpymberina-
[Irocca (1963 rof) — 3TO uccaeoBaHue 605ee
AKTYAJIBHO JIJIS ITIECKOB, TAK KaK (POPMa KEPAMUYECKUX
MIPOMNNAHTOB OJIU3KA K MJICA/IbHOU. TAKIKE /ISl IECKOB
AKTYaJIbHA IIPOOIEMA MYTHOCTU IIPOMBIBOYHOMN
BOJIBI — B HE(PEJIOMETPHUIECKUX ETMHUIAX —
KoHILeHTpauuu (popmasuna (FTU), nian npoBoaANTCA
AHAJIU3 COZIEPKAHMA ITIMHBI HA LieHTpUdyre. [11a
MECKOB 1 IPOMITAHTOB OIPEAEISAIOT HACBITHYIO,
KAKYIIYIOCA U A6COMIOTHYIO IJIOTHOCTD, 4 TAKXE
MOPHUCTOCTD U PAJUALTMOHHBIN (DOH.

INocne nponeccos I'PIT 3a9acTyio MpoOBOAAT
KUCJIOTHBIE 06padoTKU (KO), n03TOMY Ol1eHKA
KUCIOTOCTOMKOCTH PACKIMHUBAIOMINX MATEPUAJIOB
OY€HbD BAKHA. VI3HAYAJIBHO TECT HA PACTBOPEHME
B KMCJIOTE IIPOBOAMJIICA TOIBKO JIJI TIECKA, TAK
KA4K CYUTAJIOCH, YTO KEPAMUYECKUE MTPOIITAHTHI
HE IPEAHA3HAYEHBI IS [IOAOOHBIX BO3/ICHCTBUI.
OnHaKO NOCJIE COBEPIIEHCTBOBAHUA PELIENTYD
MHOI'ME IIPOU3BOAUTENHN CTAJIU 3AABJIATD O
BO3MOKHOCTHU ITpoBegeHns KO nocie v fjaxe BMecTe
cI'PIT. Tak 4TO TECT HA PACTBOPEHHUE B KUCJIOTE CTAJI
AKTYAJIEH U 11 KEPAMUYECKUX ITPOIIAHTOB.

B 3T0¥1 CBA3U HYKHO OTMETUTD, YTO UCIIOIb30BAHNE
20-KpaTHOTO U30bITKA KUCJIOTHI, KAK OITHUCAHO B
crangapre APIRP 56 1 (TIOCTPOEHHOT'O B TOM YHCJIC
1 Ha ero ocHOBE) TOCT 51761-2005, siBIsICTCS HE
COBCEM KOPPEKTHBIM MOJAEIMPOBAHUEM, IIOCKOJILKY
B PEAJIBHOCTH TAKUX «KMCJIOTHBIX BAHH» B IIJIACTAX
He OBIBAET, 4 HA0OOPOT, OTCYTCTBHUE U30bITKA
KHUCJIOT YaCTO IPUBOJUT K OOPA30BAHUIO OEJIOTO
307151 KDEMHHEBOI KUCTIOTHI, YTO MOXKET IIPUBECTHU K
KOJIBMATALIMU IIOPOBOX Cpebl (PUCYHOK 4).

B cBsA3M C BBHIIICYIIOMSAHYTHIM SABJICHUEM
WHEPITMOHHOI'O ITOTOKA BA’KHBIM METOJIOM
SIBJISIETCS OLIPEEICHUE (PUABTPATOOTAAYH. TECT 1O
(PUABTPATOOT/AYUE IPOBOUTCS IIPU CTATUYECKUX
(6€3 cMBbIBA KOPKH) UJIU JUHAMHUYECKUX (CO CMBIBOM
KOPKM) YCJIOBUSX.
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After that, destructor is added into obtained mixture.
Next step is to put the cell into hydraulic press and wait
till complete destruction occurs. Finally, two-stage
washout is performed, where first stage — washout
atlow consumption rates, second stage — washout at
high consumption rates for maximum mechanical
cleaning of proppant pack. At both stages one should
measure proppant pack height, pressure differential
and calculate permeability. After this the experiment

is repeated, but with utilization of clean proppant
pack. All testing conditions (temperature, stress,

load time) should be similar to those in the previous
experiment. In the end one can determine permeability
of clean proppant pack and compare this value with
permeability of gel pack after destruction and washout.
This is the common way of obtaining permeability
recovery factors.

Mechanical strength (crushing resistance) of
proppant is also tested. This is the so-called crush-test.
There are several different standards of performing
crush-tests. Standard for sand crush-test is API RP56
(1995), for ceramics crush-test — API RP60 (1995) and
GOST 51761-2005. Test is performed in a special cell for
crush-test at room temperature. This cell consists of
circumferential sleeve, inside of which there is one-
piece inner piston. The cell is made of hardened steel.
Piston diameter can vary from 1.5 to 3 inches, usually
it is 2 inches (this value is given in GOST 51761-2005
standard). Standard set of stresses for ceramics is
75/10/12.5/15 kpsi, for sands — between 2 and 5 kpsi
depending on the fraction. The load is generated
within 1 minute. After that the cell is exposed to stress
for additional 2 minutes. Loading rate (psi/min) is
therefore different for different stresses. The above-
mentioned testing method does not take into account
the influence of temperature, water or periodic stress.
After crushing material is investigated with the help of
sieve vibration stand using standard (according to APT)
sieve stack.

Among other methods of proppants estimation
we can also stop on the determination of sphericity
and roundness by means of Krumbein-Sloss table
(1963). This test is more necessary for sands, since the
shape of ceramic proppants is close to perfect. There
is also a problem of flush water muddiness, which is
typical for sands. Muddiness is measured in formazine
nephelometric units (FTU), or it is possible to perform
an analysis of clay content using centrifugal separator.
For sands and proppants one can also determine
packed, apparent and true densities, as well as porosity
and radioactive background.

After hydraulic fracturing operations acid treatments
are usually performed. That’s why the estimation
of proppant acid resistance is of great importance.
Originally acid break-up test was performed only
for sands, because ceramic proppants were thought
to be unsuitable for such exposure. However, after
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OUIBTPATOOTIAYA OLIEHUBAETCS IIPU IIOMOIIU JIBYX
KO3((PUITUEHTOB, TOJIYIEHHBIX MATEMATUYECKUM
AHAJIM30M rpaduka puasrpanuu. I'papux
(PUIBTPALIU MOXKET BBIPAXKATH 3aBUCUMOCTb
06'beMa (PUIIBTPATA, IPUBEICHHOI'O K IUIOMIA U
(PUIBTPALIMOHHON NOBEPXHOCTH (CM?/CM? = CM),

OT KOPHS BPEMEHH UJIH 3aBUCUMOCTb O6'bEMA
punsrpara (CM?) OT KOPHSA BPEMEHH (COITIACHO
cragapty ISO 13503-4).

INocne aHaMM3a 3aBUCUMOCTHU KaK (DYHKIIUU
JIMHENHOM PErPECCUM (UIU IIPOBEACHUA INHUN
TPEH/IA) ONPEACIAIOTC KOI(PPUITUEHTDI
KOPKOOOPA30BAHUS U TIOTEPh MTHOBECHHOM
dpunsrpanuu (Cw u SL).

KoappuueHTe GUIBTPATOOTAAYN B CTATUYECKUX
YCIOBUSAX, TOJTyYEHHBIE HA TYETIKE TIPOBOJUMOCTH
U HWINHAPUYECKON (PHIIBTPALIMOHHON TYEHKe
(unsTp-Npecc), C UCMOIb30BAHUEM HATYPAIBHOTO,
HACBIIIEHHOT'O MOZEIBHON BOJJOU KEPHA HACTOJIBKO
ONIM3KHY, YTO IIPOBEJICHUE STUX TECTOB HA AUEHKE
MPOBOANUMOCTH MOXKET OBITh ITOJTHOCTBIO 3aMEHEHO
TECTAMH HA [IWIHH/PUYIECKON (PUIBTPALTHOHHOM
STYEHKE.

IIposeaenue TeCTa N0 (PUIABTPATOOTAAYE TIPU
CTATUYECKHUX YCIIOBUAX HA HATYPAJTbHOM HJIA
UCKYCCTBEHHOM KEPHE AUAMETPOM 2,5” U TONIUHOM
0,25” ¢ ICOMB30BAHUEM LTUTUHAPHUYECKOTO (PUIBTP-
npecca npu nepemnage gasiaenusa 1000 psi npekpacHo
ONUCAHO B cTaHaapte ISO 13503-4. Taxoke B 3TOM
CTAHJAPTE ONUCAHA (PUIBTPALUA C UCTIONIb30BAHUEM
TPEX JIMCTOB (PUIBTPOBAIIBHON OyMaru, HO 3TO
KpariHe HEXKEJIATENBHO, TAK KAK IA€T HEBEPHBIE
KO3((PULIMEHTHI (PUIBTPATOOTAAYH (B CDABHEHUN
C KEPHAMU) U Y4ACTO 3AKAHUYUBAETCSA PA3PBIBOM
OyMary, 4To aHHYJIMPYET TeCT. [Ipr OTCYTCTBUU
HATYPAJIbHBIX KEPHOB MOXXHO UCIIOJIb30BATh
MCKYCCTBEHHBIE C PA3MEPOM ITOP 3—5 MUKPOH,
TIOCKOJIBKY OHH (KaK ITOKA3aJI1 HAIIIX UCCIIEJOBAHA)
JaI0T Hanobosiee 6JIM3KUE HATYPAJIbHOMY KEPHY
pe3ynbTaTel. OCHOBHBIM K€ NPEANIOYTEHUEM JJOJKHO
OBITb MUCTIOJIb30BAHUE JUCKOB U3 HATYPAJIBHOTO
KEpHA.

Heo6x0amMO OTMETHUTD, UTO K BBIITYCKY
TOTOBUTCA CTAaHAAPT ISO 1O NpOBEICHUIO TECTA
Ha PUIBTPATOOTAAYY B JMHAMHUUYECKHUX YCIOBUAX.
YepHOBHUK CTAHAAPTA MOJIYIUJI HA3BAHUE
13503-6 ISO Draft u gatupyercs 17 despasst 2010 1.
1A IpoBeneHns TECTOB 110 JTUHAMUYECKOMN
PpUILTPATOOTAAYE BMECTO CTAHJAPTHOIM
UJIMH/APUYECKOM AYENKHU IIPUMEHNIIN
TUPOCTATUYECKUI KEPHOAEPKATEID C IIPOMBIBKOU
TOPLIA KEPHA, IUTIOC K 3TOMY JOOABU/IA BAPUAHT TECTA
Ha CTEKE U3 [IBYyX 9€EK IPOBOAUMOCTH. JKUIKOCTD
I'PIT mporryckaeTcs ¢ 60IBbIIUM PACXOIOM BAOJIb
MMOBEPXHOCTU (PYIIBTPALINH, IIPH TOM CO3/IAETCS
TpEe6YEMBIN ITepera 1aBACHUS CTATUYECKOTO
Tecra 1000 psi.

modification of ceramics compositions many
manufacturers claim that it is possible to perform

acid treatments after or even together with hydrofrac
operations. So now acid break-up test can be
performed for ceramic proppants as well. In this
connection it should be mentioned that utilization of
twentyfold excess of acid, as described in APIRP 56
and GOST 51761-2005 standards, does not simulate
the real situation correctly. In real formations there are
no such “acid baths”. There we often have the opposite
situation: the absence of excess of acids leads to
formation of white silica sol, which can cause mudding
of porous medium (see Fig. 4).

In connection with the above-mentioned properties
of inertial flow determination of filtrate return is of
great importance. Filtrate return test is performed
under static (without filter cake washout) or dynamic
(with filter cake washout) conditions.

Filtrate return is estimated with the help of two
factors obtained by means of mathematical analysis
of filtration diagram. Filtration diagram reflects the
dependency of filtrate volume divided by filtration
surface area (cm3/cm? = cm) on the square root of time
or the dependency of filtrate volume on the square
root of time (according to ISO 13503-4 standard).

After analysis of dependency as a function of linear
regression (or after drawing a trend line) one is able to
obtain filter cake formation and mud spurt loss factors
(Cw and SL).

Filtrate return factors in static conditions obtained
with the help of conductivity cell and circumferential
filtration cell (pressure filter) filled with natural core
samples are so close to each other that performing of
these tests with utilization of conductivity cell can be
fully replaced by tests on circumferential filtration cell.

Performing of filtrate return tests under static
conditions with utilization of natural or target core
samples of 2.5-in. diameter and 0.25-in. thickness on
circumferential pressure filter (with 1000 psi pressure)
is perfectly described in ISO 13503-4 standard. This

Pucynox4 - IIponnanm 00 (a) u nocie 6o03oeiicmeus
12%-1i conanoii kucaomot (0) npu memnepamype 80 °C
8 HeooCcmamKe Kuciomost — RPONNAHI CMOUEH
KUCA0moti, UOHbL Oenble 8KPanienus 0caoxa

Figure 4 — Proppant before (a) and after the influence

?/g 12% bydrocbloric acid (b) at a temperature of 80 °C
176° l) Proppant is moistened with acid, white

speckles of sediments can be seen }

Ne 6 (038) Hos16ps / November 2011 87



HEMPTETIPOMBICTIOBASA XUMUA

ITox gercTBUEM NEPENAa AABJICHUA JKUIKOCTD
I'PTT HauMHAaET (PUIBTPOBATHCA YEPES3 KEPH,
06pa3yIoMasACs (PUIBTPALIMOHHAS KOPKA IIPU 3TOM
MO/IBEPKEHA CMBIBY IOTOKOM. JIaHHBII TECT HOosee
TOYHO MOJEIUPYET (PUBUKY PEAIBHOT'O IIPOLIECCA
I'PIT. Ha pucCyHKe 5 npefcTaBieHa [UINHIPUIECKas
SIYEHKA JUHAMHUYECKOHN (PHUIBTPALIUU B pa3pE3C.

Cpenu IpoYrx METOAOB OLICHKU MATEPUAJIOB
I'PIT cTOUT BBIAECIHUTD METOJ C KUCIIOJIb30BAHHUEM
SYENKU MUT'PALIMOHHOI'O BBIHOCA IIPOIIIIAHTA —
KJIMHOOOPA3HOM MOJIE/IN TPEIIUHBI, I71€ (PUIBTPALIUS
MPOBOAUTCS C OOIBIIUM PACXOIOM IO HAITPABIEHUIO
OT Y3KOU Y4CTH IIPOIITAHTHOU ITIAYKHU K IITUPOKOH,
MIPU 3TOM JByMs 30H/IOBBIMU MUKPOMETPAMU
M3MEPSAETCS IMUPHHA KPaeB MMaYKu (PUCYHOK 6).
MeToz IO3BOJIAET OLIEHUTb MUI'PDALIMOHHBIIN BBIHOC
MPOIIIAHTA U3 TPEIIWHBI IIPU KOHKPETHOM CTPECCE U
TEMIIEPATYPE.

INocnegHui METON OLIEHKH CBOVCTB MATEPHUAJIOB
I'PIT — aTO onpeaeneHue KOapHUIIUEHTA
BOCCTAHOBJIEHH I IOPUCTOU CPELBI IIOCIIE
JECTPYKIINH pabounx xxkujakocrer I'PIL OToT
napameTp Jaxke 60ee BaXKeH, 4eM KO3(MP(PUITUEHT
BOCCTAHOBJIEHH A IPOIIIIAHTHOM ITAYKH, TAK KAK JAXKE
IPU HU3KUX KOI(PPUITUEHTAX BOCCTAHOBJICHUSA
MPOIIAHTBIX [IAY€K UX IIPOHULIAEMOCTD BCE PABHO
OCTAETCH OYEHDb BEJIMKA U HE MOXKET CYyIECTBEHHO
CHU3UTD (PUABTPANUIO. MHAS CUTYAlUs C HOPUCTOHN
Cpenoi, rae yuepo MOXET ObITh HAMHOT'O BBIIIIE.

Jns onpenenenus KoagpuueHTa
BOCCTAHOBJIEHUS NOATOTABINUBAETCA CEPUA
PENPE3EHTATUBHBIX KEPHOB. IIOArOTOBKA BKJIIOYAET B
ceOs1 BBITWIKY HUINHPOB HEOOXOAMMOI'O IUAMETPA,
OPHEHTHPOBAHHBIX B HY’KHOM HAIIPABJIEHNH,
TOPLIEBAHUE, SIKCTPAKIIUIO, OIIPENETIEHHE
MOPUCTOCTH U TTIOPOBOI'O O6'bEMA, IEPBUYHOM
MPOHULIAEMOCTU U HACBIIIEHUE MOJIE/IbHBIM
WJIU IJIACTOBBIM (PionIoM. CHa4a/1a y KEPHOB
ONpesENAeTCA IPOHUIAEMOCTD ITO BBIOPAHHOMY
¢rony (IJ1aCTOBAS MJIM MOJZICJIbHAS BOZA), 3ATEM
4Jepes KEPHBI TPOKAYMBAIOT HECKOIBKO ITOPOBBIX
06beMOB xuAKoCTU I'PIT € nocieayomei BhIEP:KKOM
JULA IIPOBEJIEHUSA IECTPYKIIHHU.

B 2TOM n1aHE UMEETCA HEOOIBIAA TEXHUYECKAA
CJIO)KHOCTDb — MHOTHE JIECTPYKTOPBI CEUYAC

Pucynox 5 - Quaunopuueckasn aueixa OuUHaMuuecKoi
Punrsmpavuu é paspese

fm'e 5 — Sectional view of circumferential dynamic
tration cell
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standard also describes filtration with application

of three filter paper sheets. But this method is
unsatisfactory since it gives wrong values of filtrate
return factors (in comparison with core samples) and
often ends with paper break, which cancels the test.
In the absence of natural core samples it is possible to
use target ones with pore size of 3—5 microns. Such
core samples give results, which are very close to those
obtained using natural core samples. But, of course,
utilization of natural core samples is more preferable.

It should be noted that new ISO standard for filtrate
return test performing under dynamic conditions
is now being prepared. At the moment there is only
draft of the standard (13503-6 ISO Draft), which was
releases on February, 17, 2010. To perform dynamic
filtrate return tests one should use hydrostatic core
holder with core face washout instead of standard
circumferential cell. Plus there was added a variant
of test on the assembly of two conductivity cells.
Fracturing fluid passes (at high consumption
rate) along filtration surface and creates pressure
differential, which is needed for static test (1000 psi).

Under the influence of pressure differential
fracturing fluid begins to filtrate through core samples.
Filtration cake, which is formed during this process,
can be washed out by the flow. This test better and
more accurately simulates physics of real hydraulic
fracturing process. Sectional view of circumferential
dynamic filtration cell is presented on Fig. 5.

Among other methods of hydrofrac materials
estimation we can stop on the method with utilization
of proppant migratory flowback cell, which simulates
wedge-shaped fracture. The main feature of this
technique is that filtration is performed at high
consumption rates from the narrow part of proppant
pack to the wide part, while two probe micrometer
gauges measure the width of proppant pack edges
(see Fig. 6.). This technique allows to estimate proppant
migratory flowback out of fracture at given stress and
temperature.

The last method of hydrofrac materials estimation
is connected with determination of porous medium
recovery factor after destruction of fracturing fluids.
This parameter is even more important than proppant
pack recovery factor, since even for low values of the
latter proppant packs permeability still remains high
and cannot significantly reduce filtration. The situation
with porous medium is different, because the damage
can be much higher.

In order to determine recovery factor it is necessary
to prepare a set of representative core samples. The
preparation includes sawing of the cylinders of
necessary diameter, which are oriented in specific
direction, facing, extraction, porosity, primary
permeability and void space determination, as well
as saturation of samples with simulative or formation
fluid. First of all one need to determine permeability



oilfield chemistry

of core samples depending on the chosen type of fluid
(formation or simulative fluid). After that fracturing
fluid (in the amount equal to few void spaces) is
pumped through core samples and the latter are kept
till destruction is performed.

There is a little technical complexity — many types of
destructors nowadays are encapsulated, and in order
to activate them mechanical crushing is necessary.
However, there are some laboratory methods and
experience of solving this problem. After estimated
destruction time is passed it is necessary to start
filtration in the direction, which is opposite to that
used during fracturing fluids injection. Filtration
should be carried on till the pressure differential is
stabilized. Finally, permeability and recovery factor are
calculated. This test, like no other, enables estimation
of the real influence of fracturing fluids on formation.

One more problem connected with fracturing
materials is the reaction of ceramic proppants with
formation. In formation fluid medium, at formation
temperatures and pressures alumina contained in

Pucynox 6 — Aueiixa onsa OueHKU MuzPpauuoHHozo
8vinoca nponnanma koncmpyrxuuu Fractech Lab

Figure 6 — Fractech Lab’s cell for estimation of
proppant migratory flowback

WHKATICYJTUPOBAHBI U JIJISI UX AKTHUBAITUU
HEO6XOIMMO MEXAHHUYECKOE pa3aBiarBaHue. OHAKO
€CTbh JIAGOPATOPHBIE TPHUEMBI U TPAKTUKA PENICHUS
3TOH NPo61eMbL. [TOCIE MPOXOXKACHUS PACUETHOT'O
BPEMEHH JICCTPYKIIMH HAYUHAETCS (DUIIBTPATIHS

B HATIPABJICHUH, IPOTUBOMNOJIOKHOM 3aAKAYKE
xkuprocrert I'PIT. GunbTpanysa npogoaKaeTCs

JIO CTAOWIN3AIIUU TIEPENAA IABIECHHUS, B KOHIIE
PACCUUTBIBAETCS IPOHULIAEMOCTD M KOA(P(PUIITUEHT

proppant can react with silica contained in formation,
yielding aluminosilicates in the form of scaled deposits.
This process can be observed if proppant is left in
contact with natural core under formation conditions

BOCCTAHOBJIEHU . JJAHHBIN TECT, KAK HUYTO JPYroe,
TMIO3BOJISIET OLIEHUTh UCTUHHOE BIIMSTHUE KUJKOCTEN
'PIT Ha ntacT.

Cpeau Npodrx Mpo6IsIEM, CBI3AHHBIX C
marepuanamu I'PIT, cTOUT OTMETUTD PEAKIIAIO
KEPAMHUYECKHUX ITPOIITAHTOB C NOPOJOI. B cpene
IJIACTOBOTO (PJIION/1A, TP MIACTOBBIX TEMIIEPATYPAX
U JABJICHUSIX OKCUJ, AJIIOMUHUS B IIPOIIIIAHTE
MOXCT HAYATDH PCATUPOBATDH C OKCHUIOM KPDCMHUA B
NPUJIETAIOIEN TOPOAE, OOPA3YA ATTIOMOCUIUKATHI
B BU/IC ‘ICIHYﬁ‘-IZlTOI‘O HaJIETAa, IIOXOXETO HAa HAKHUIIb.
DTOT IMPOLECC MOXKHO HAGIIOAATD, €CJIU OCTABUTD
IIPOIIIAHT B KOHTAKTE C HATYPAJIbHBIM KEPHOM,

B CpEJIE IJIACTOBOT'O (DIION/1A ITPU IJIACTOBOM
TEMIIEPATYPE U JABJIEHUN HA CPOK 15 AHEN NN ISO Draft (17.02.2010).

6onee. O6pa30BAHHBIC YENTYHKH ATIOMOCUINUKATOB 3. HauunoHanbHbIM cTaHaapT Poccninckon ®epepauum FTOCT
MOKHO PACCMOTPETD ITOCJIC U3BJICUYCHU I KEPHOB 51761-2005.

IO/ MUKPOCKOIIOM (PUCYHOK 7). BBICKa3bIBAIOTCA 4. Krumbein,W.C., Schloss, L.L. “Stratigraphy and
NPEATIONOKEHUA O BOSMOKHOMN KOJIbMATAIINN sedimentation”. Freeman, San Francisco, USA, 1961.

Tpemunsbl I'PI1 BCcencTsue 3Toro rmponecca, Ho IoKa 5. US Patent 4791822 “Cell Assembly for Determining Coductivity
9TO METOJOB OIICHKH 3TOI'O IBJICHMS HE CYIIIECTBYET. and Permeability” 20.11.1988, Glenn S. Penny, Stim Lab Inc,
Duncan, Oklahoma.

6. US Patent 5018396, “Cell Assembly for Determining Coductivity
and Permeability” 28.05.1991, GlennS. Penny, Stim Lab Inc,
Duncan, Oklahoma.

7. John Kullman, CARBO Ceramics “How to Use and Misuse

Pucynox 7 - Ocaoox Proppant Crush Tests — Exposing the Top 10 Myths” SPE119242,
ANIOMOCUNUKAMA

(temperature, pressure, presence of formation

fluid, etc.) for 15 days or more. Scaled deposits

of aluminosilicates can be examined under the
microscope after extraction of core samples (see Fig. 7).
There are several assumptions about the possible
mudding of fracture due to the above-mentioned
process, but there are still no methods of estimation

of this phenomenon. @
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KOH(PEPEHITNH U BBICTABKUA

OcCBOEHUE ADKTUKU

-

%1 06CynrIv B MOCKBE Kz

Arctic Development
Discussed in Moscow

MockBa, 20 oxkTaopst 2011 r. - OGIIECTBO HHXKEHEPOB
HedTerazoBoi npoMeInIeHHOCTH SPE 1 KOMITaHu s
Reed Exhibitions mogBoaAT HTOTrH padOTHI IEPBOH
B Poccnu rexandeckor KondepeHITnu 1 BBICTABKH
SPE, IIOCBANIIEHHOH Pa3pabOTKe MECTOPOKICHHH B
OCJIOKHEHHBIX YCJIOBHSAX H ApKTHKE. MeponipusaTHe
noceTriu 6osee 1800 94e10BEK U3 PA3THIHBIX
peruoHosB Poccuu H Ipyrux crpan mupa. Cpegu
IIOYETHBIX I'OCTEH U JOKJIATINKOB KOH(DEPEHITHH —
Baagumup IIpo30pOBCKHUH, IEPBBIHM 3AaMECTHUTEID
npezacenare/isa komurera f'ocygapcrseHHOM JyMbl
110 IPHUPOJHBIM pECypcaM, IPHUPOJONOIb30BAHHIO T
axooruy; Bragumup BragumMmupos, BULIe-TyOepHATOP
AMano-HeHenKoro aBTOHOMHOI'O OKPYTa; AHATOJIHH
3omoryxuH, npopekrop PI'Y Hedtr 11 raza nmeHH
HN.M. I'yoxuHa; I:xum K. dran, BUnie-mpe3ugeHT mo
ApkTuke u Bocrounort Kanane, Exxon Mobil u ap.
HJenerarsl KoH(EPEHITHH OOCYIHIH HANOO0JIEe OCTPhIE
BOIIPOCHI OCBOECHH A APKTHKH B SKCTPEMATBbHBIE
IIPOOIEeMBbI PA3BEIKH H JOOBIIH.

«OcBOEHNE APKTHUKU ABIAETCA OFHON U3 BAXKHENIIINX 327144
MEXKAYHAPOAHOIO COOOMECTBA, IS JOCTUKEHU YCIIEXA HAM
MNPEJCTOUT PEMNUTD LEBIN KOMIIJIEKC BOITPOCOB, CBA3AHHBIX C
TEXHOJIOTUAMH, KAITUTAJIOM, YEJIOBEYECKUMU PECYPCAMU», —
3ag4BUJI HA OTKPBITUH KOH(pePeHINU NTpe3uzicHT SPE Anan
JIabactee. dIpr OCBOEHNH ADKTHKHU HEOOXOAMMO BEIPAOOTATh
CTPATErHIO, YUYUTBIBAIOLLYIO IIEPEIOBOM MUPOBOMU OIIBIT
U TPeOGOBAHUA APKTUYECKUX TEPPUTOPUL>, —

NOAYEPKHYI BiragumMup BnaauMupos, BULle-T'yOEPHATOP
SAmasio-HeHenKoro aBTOHOMHOI'O OKPYTa.

Lenezamu. Korgeperijuu, iuoepor POCCULICKOIL U
MEAHCOYHAPOOHOU HAYKU, NPOMBIUTICHHOCIU, PEOCIABUIMETIU
1egme2a30000bL8aAIOULUX U CEPEUCHBIX KOMNAHULL HAYYHO-
UCCNeO0BAMCALCKUX UHCIMUNLYINOG U 6)308, BBICOKO OLIEHNIN
KOH(PEPEHIITMOHHYIO IPOrPAMMY MEPOIIPHUATHUSL.

«OTIMYHOE HAYAJIO JIJIA IIEPBOT'O rofia pabOThI, —
IPOKOMMEHTUPOBAJI COObITHE Pryapa CUMIICOH, COBETHUK
IO OCBOEHUIO MOPCKUX MECTOPOXKAcHUM BP. K TOMY e 310
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Moscow, 20 October, 2011 - Society
of Petroleum Engineers (SPE) and Reed
Exhibitions are evaluating the results of the
first in Russia SPE technical conference and
exhibition on developing oil and gas fields
in Arctic and extreme environments. The
event saw an attendance of over 1,800 people
from Russia and other countries. Honorary
guests and speakers included Vladimir
Prozorovsky, First Deputy Chairman of
the State Duma Committee for Natural
Resources, Environmental Management
and Ecology; Vladimir Vladimirov, Vice-
governor of the Yamalo-Nenets Autonomous
Area; Anatoliy Zolotukhin, Deputy rector of
Gubkin Oil & Gas University; Jim K. Flood,
Vice-president Arctic/Eastern Canada,
Exxon Mobil, and others. The conference
delegates discussed the most challenging
issues of the Arctic development and
extreme exploration and production
problems.

«Arctic development is one of the most
important tasks faced by the international
community. To succeed, we will have to resolve
a number of issues related to technologies,
capital, human resources», — said SPE President
Alain Labastie in his event opening speech.
«Arctic development will call for a strategy based
upon the best world practices and local Arctic
requirements», — emphasized Vladimir Vladimirov,
Vice-governor of the Yamal-Nenets Autonomous
Area.

The conference delegates, Russian and
international science and indusitry leaders,
representatives of oil & gas and service companies,
research institutes and universities, marked the
event program very bigh.



conferences and exhibitions

3aMedaresbHasg BOSMOXHOCTD JIJIS BEAYIIUX CIICLIUAIUCTOB «An excellent start for the first year, —
OTPACJIN U3 PA3HBIX YACTENU CBETA COOPATHCS B OTHOM MECTE U commented Richard Simpson, offshore
O6CYANTD HACYIIHBIE BOITPOCHI». development advisor, BP. Moreover, it is a great
B Teuenue Tpex AHEN KOH(PEPEHITUIO OCETUIIO OKOIIO opportunity for the worldwide industry leaders
500 generaTos, 6bLIO NPEACTABIECHO 57 JOKJIAI0B KaK HA to get together in one place and discuss today's
TEXHUYECKUX CECCUSIX, TAK ¥ B PAMKAX CECKITUH ITPE3CHTAIINI issues».
O OOMEHY 3HAHUAMM. [IECATh TEXHUYECKHUX CECCUN U The 3-day event was attended by about 500
TPU IVIEHAPHBIX 34CEAAHUA IIO3BOIUIN OXBATHUTD CAMBINI delegates, with 57 papers presented both at the
IINPOKUH KPYT BOIIPOCOB, CBA3AHHBIX C OCBOEHHUEM ADKTUKU: technical sessions and knowledge sharing section.
MHHOBALUU, THBECTHULIMU, OXPAHA OKPYKAIOLIEU CPEAbI U 10 technical and 3 plenary sessions covered a
COLIUAIBHASI OTBETCTBEHHOCTD OU3HECA. wide range of issues related to Arctic development:
«braropaps koudepenuu SPE g y3Ha1a MHOIO HOBOTO: innovations, investments, environmental
BCTPETUIACH C JIOABMU, UMEIOIINMU AICHBIA YM 1 YUCTBIE protection and business social responsibility.
PYKH, IIO3HAKOMMJIACH C HOBBIMH TEXHOJIOI'UAMH, O KOTOPBIX «T'hanks to this SPE event I learned a lot new:
paHee He UMesIa IIPEACTABICHMS, YC/IBIIIAIA O ByMYHBBIX 1 met the people of clear mind and clean hands,
OEPEKHBIX IPOEKTAX IO OCBOEHUIO ADKTHKH, MOET'O POJTHOT'O learned about new technologies about which I had
JIOMA, — OJIEIIIACH BIIEYATIIEHUAMU O MEPONPUATHN TaTbsiHA previously had no idea, heard about thoughtful
AdmMpruHa, BUlie-npe3nueHT MHYHTCKOrO TPUIIOISIPHOTO and careful development projects of my home
coBeTa. — XOTEIOCh 6bI OTMETHTD, YTO BCE YCIBIIIAHHOE Arctic, — shared her impressions about the event
IIOMOIVIO MHE U3MEHHNUTH OTHOIIEHHE K IPOMBIIIJIEHHOMY Tatiana Achirgina, Vice-president of the Inuit
OCBOEHHUIO ADKTHKN». Circumpolar Council. — I would like to note that
BosnbIoe BHUMAaHUE ITOCETUTENIENH TPUBIEKIIN ITPE3EHTALINNA all T heard helped me to change my attitude to
JUIs1 OOMEHA 3HAHUSMHU, HA KOTOPBIX BEAYIIUE CIEITUATUCTDI industrial development of the Arctic».
smaepos orpaciau (OC Robotics, <PocHEPTD», «CaxanmnuH Knowledge sharing presentations draw a lot of
DHepmkm», Schlumberger, Shell, THK-BP u 1p.) nogennnmch attention, where the industry leaders: OC Robotics,
OIIBITOM ITO OCBOCHUIO APKTUYCCKUX MECTOPOXKICHUI U «Rosneft», «Sakhalin Energy», Schlumberger, Shell,
PaboTE B AKCTPEMAJIBHBIX YCIIOBUSIX. TNK-BP and others — shared their experience in
Oo6uecmao unicenePos negmeza3oeoil Arctic development and operating in extreme
npomvimnrennocmu (SPE) a6naemca HeKxommepuecroli environments.
1pogpeccuoranbHOLL ACCOUUALUET, HIeHbL KOMOPOIL Society of Petroleum Engineer (SPE) is
3aHAMbL 6 chepe pas3padomKiL 1 000biHLU IHEP20PeCyPCos. a non-profit professional association, whose
SPE ob6seounsem o6onee 97 000 unenos u3 118 cmparnmupa. members are engaged in development and
SPE A6218emCA NPUSHAHHBIM UCITNOYHUKOM MEeXHUUECKO production of the energy resources. SPE bas over
ungopmanuu 6 00naCMU PAa3eeoKU 1 000bIMLL HehmL U 97,000 members from 118 countries. SPE is a
2a3a u npedocmas/iAent CGou YCJLy2u uepes3 nyonuKanu, reputed source of technical knowledge in petroleum
KOHbeperuLLL, MexHU1ecKIUe CeMURAPbL, (POPYMbL U exploration and production providing its services
6e6-calim — www.spe.org via publications, conferences, workshops, forums
Reed Exhibitions —mupogoiiiuoep 6 opearudavuu and the website — www.spe.org
meponpuamuli. Exce200Ho 8 37 cmpanax npoxoosnm 470 Reed Exbibitions is a world leading events
BbLCIMABOK, OP2AHUI0BAHMHbIX KoMNaHUuell Reed Exbibitions. organiser. Every year 470 events are beld in 37
Bonee 2700 compyoruxos 6 35 ogpucax pabomarom Ha countries organized by Reed Exhibitions. Over
44 unoycmpuu no 6cemy Mupy. YRuKansHas cems oghucos 2,700 employees in 35 offices work for 44 industries
MENCOYHAPOOHBLX NPOOANC 8 O5 CIMParax 06ecne usarom worldwide. A unique network of international
N000EPIHCKY IKCNOHEHINOB Ha IKCNOPNIHBLX DOIHIAX — sales offices in 65 countries provides support to
www.reedexpo.ru international exbibitors — www.reedexpo.ru
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KPACOTA MECTOPOXXAEHI

Mbor npooondcaem nyonuKo8as J1yuuinue CHUMKU YUAcnHUKO8 pOmMOKOHKYpca Kpacoma
MeCmopOHCOeHULL», Op2aHU308aHH020 6 PI'Y ne¢bmu u 2asa um. HM. I'yoxuna.
Hanomumnaem nauium Yumamesiam, 4mo <Bpems Koamoounza» noooepircusaent uoero
ycmpoumenell Koux)ypca. Koem sawu gpomoepagpun no aopecy cttimes@cttimes.org.
Jlocmotirbie pabonioL 6)Y0ym 01y OUKOBaHbL 8 HCYPHANE U HA catime www.cCtlimes.org.

®doTo: M. MyxuH
Photo: M. Mukhin

®dorto: B. ibsiyeHko
Photo: V. Djachenko




THE BEAUTY OF OILFIELDS

We continue to publish the best photos made by the participants of <I'he beauty of oilfields» photo
contest, which has been organized by The IM. Gubkin Russian State University of Oil and Gas.

We remind our readers that Coiled Tubing Times Journal favors the idea of the contest. We looR
Jorward to see your photos that should be sent at cttimes@cttimes.org.

The best photos will be published in the Journal and will appear on our website www.cttimes.org.

®ovo: Jl. NasneTwnHa : il £ _' ALY ] i1 ®doTo: M. Epumos
Photo: L.Davletshina: ' . o/ P, W f T o Photo: M. Efimov

doto: . Xy3uHa
Photo: G. Huzina
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®doro: 3. WnarnHos
Photo: Z. Shidginov

®oTo: B. loHomapeBa
. Photo: V. Ponomareva

| ®oto: A. 3aBOPOTHbIN
Photo: A. Zavorotnyj
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Hoobenesckuii naypeam Hnosa IIPUTOKHH:

BYIYIIEE

HE IAHO PA3
1 HABCEIIA>

HUMa é_ Hnws [puzoncurs (1917-2003), raypeam Hobenesckoii npemuiu
200a, Geb2ULICKULL XUMUK U PUSUKOXUMUK, BBLOATOUUTLCS
u}tﬁ m 8 OONLACTIU MEPMOOUHAMUKIL U CIIATNMUCIIUMECKOU MEeXAHUKL.
OH pob‘h)zc;z 8 Mocree 6 cemve Ppadpuranmda, 8bin) CKHUKA XUMULECKO20
~ omoenenus Hmnepamopckozo MoCKOECKO20 mMexHUu1ecko20 Yuuauuyd u
| nuanucmru, cmyoenmxu Mockosckoti korcepeamopuu. B 1921 200y cemb:
puzootcum)tx amuepuposana u3 Poccuu. Chawana onu scunu 8 lumse u
Tepmaruu, ac 1929 2o p nocenunUcs 8 benvzuu.
Hcguaﬂbnoe ucp OOPA30BAHIUE NOTYUUN 8 WKOLAX Bepura
1AL XUMUTO 8 CBOOOOHOM YHUBepCUmMeme 8 Bproccene,
KALA MEPMOOUHAMUKA — HAYKA, CBASAHHAA C
DMAMU IHEPULU, C <XAOCOM>.
oruHan ¢ Hrcmunmymom Pepmu 6 Yurazo.
imam Texac) IIpuzoxcur ocrosazn Lienmp 1o
1eM, KOMOPBIM DYKOBOOUL 00 KOHU

bLX CIPYKIMYP — MAKUX CUCmem, 07154

) Pacxo008ants 601buLe SHEP2ULL, Hem 0L
UM OHU PUXOOSUIN.

5 OKA3AJ10Ch 3A6UCUMBIM O
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10C00€eH PoACOAMbCsL NOPAOOK.
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llya PRIGOGINE, laureat of Nobel Prize:

“THE FUTURE

IS NOT GIVEN ONCE
AND FOREVER” L

These are the wordls of Ilya Prigogine (1917-2003) a Belgian _.u,:f'"
chemist and physical chemist, an outstanding authority in A
thermodynamics and statistical mechanic who was awarded the
Nobel Prize in Chemistry in 1977.

He was born in Moscow, bis father being a factory owner who
bad graduated from Imperial Moscow Engineering School and bis
mother being a pianist, a student of the Moscow Conservator).In
1921 the Prigogines left Russia. Upon living in Latvia cmd Ge m any
they finally settled in Belgium in 1929. \ 4

Having got primary and secondary education at tbe- SC
Berlin and Brussels, 1lya Prigogine went on to study
the Free University of Brussels where be felt especz'allj/% 17
thermodynamics — the field of science related to the ».‘0:-!'
types of energy and the chaos. o

In 1961-1966 Prigogine worked in cooper vith the :
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Unba ITTPUTOXUH
I[lya PRIGOGINE

IIUIITY 3TO [IOCJIAHUE B IIOJTHOM CMUPEHUM.

SI CKDOMHBIH TPYKEHUK HAYKH. DTO HE 1aeT

MHE KaKOI'0-JINOO OCOHOT0 IPaBa FOBOPUTH

O OyZyIIEM BCETO YEJIOBEYECTBA. MOJIEKYJIbI
IIOBUHYIOTCH «3aKOHAM»>. YeJIOBEUECKHE PEIICHU
3aBUCAT OT MAMSATH O NPOIJIOM U OKUJAHUI OyIyIIETO.
ITepcnekTrBa, B KOTOPOU 51 HAOIIOAAIO IIPOOIEMY
IEPEXOAA OT KY/IBTYPbl BOMHBI K KYJIBTYPE MUPA,
UCIOIb3Ys BblpaxkeHue Pegepuko Maropa, cae1anachb
ele 60JIe€ TEMHOU B IMTOCJIEAHUE FOABL, HO 51 OCTAI0Ch
OI'TUMHUCTOM. /]2 11 KaK YEJIOBEKY MOET'O IIOKOJIEHHU A
(8 poguiics B 1917-m) HE OBITh ONTUMUCTOM? Pa3Be He
MBI BUJIEJIU [TAJJEHUE TAKUX MOHCTPOB, KaK ['niep u
CranmH? Pa3se HE MBI CTAJIM CBUIAECTENAMHA YAUBUTEIbHOU
nOOEIBI IEMOKPATHI BO BTOpoi MUPOBOI BoMHE? B
KOHLIE TOM BOMHBI KAKAbIA U3 HAC BEPUJL, YTO UCTOPUS
JOJIKHA HAYaTbCA C YMCTOI'O JIUCTA, U IIPOUCXOAUBIINE
COOBITHS ONPABABIBAINA HAIII ONTUMM3M. Bexamu BpeMeHU
SIBUJIMCh OCHOBaHUE OpraHuzanuu O6beJUHEHHBIX
Hauuu 1 JOHECKO, npoBO3IVIallIEHUE IIPAB YEJIOBEKA
U IEKOJIOHU3ALI 1. B 60s1€€ MIMPOKOM MACIITA6€E, 3TO
OBLIO IPU3HAHUE HEEBPOIIEUCKUX KYJIBTYP, C KOTOPOI'O
HA4aJIOCh OCJIA0JIEHNE EBPOIIOLEHTPU3MA U HATYMAHHOI'O
HEPABEHCTBA MEXY «LIUBUIN30BAHHBIMI>
U «<HELITUBUJIN30BAHHBIMU> HAPOJAMM.

CymecTBEHHO YMEHDIIUIACH U IIPOITACTD MEXKAY
COLIMAJIBHBIMHU KJIACCAMMU, 10 KpAHEN Mepe, B 3aaJHbIX
CTPaHAaX.

DTOT IPOrpeCC OCYMECTBIIAIICA O YTPO3OU XOJIOTHOM
BOMHBI. Korja nmagana bepanackas crena, Mbl BEPUIIH, YTO
HAKOHEI] JIOJDKEH IPOU3OUTHU ITEPEXO]] OT KYIBTYPBI BOMHBI
K KyJIBTYpe MUpPa. HO oceoBaBIee JeCATUIETHE EIIE HE
TOIIJIO IO STOMY ITyTH.

MBI ABUJIUCH CBUJETESMHA HE TOJIBKO COXPAHEHUH,
HO JJA3KE PA3KUT'AHU S JIOKAJIbHBIX KOH(JIMKTOB, 6y/1b
TO B Apprke nin Ha baskaHax. DTO MOXKHO CUHATATD
MEPEKUTKAMU IIPOILJIOT'O B HACTOSAIIEM. TeM HE MeHee
BJIOOABOK K IIOCTOSIHHO IIPUCYTCTBYIOUIEN /IEPHOM yI'DO3€E
I'OPU3OHT OMPAYaIOT HOBBIE TCHU: TEXHOJIOI'MYECKUH
IIPOI'PECC CETOHA JEIAET BO3MOKHBIMU BOMHBI «<HAXKATHA
KHOITIKH», YTO-TO IIOXOKEE HA AJIEKTPOHHYIO UI'DY.

S 13 TeX, KTO IOMOT'a€eT (POPMYJIMPOBATH IIOTUTUKY
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am writing this letter in complete humility. My

work is in the scientific domain. It does not give

me any particular qualification to talk about

the future of humanity. Molecules obey ‘laws’.
Human decisions depend on the memory of the past
and on the expectation of the future. The perspective
in which I see the problem of the transition from
the culture of war to that of peace - to use Federico
Mayor’s expression - has darkened over the past few
years, but I remain optimistic. In any case, how could
a man of my generation (I was born in 1917) not be
optimistic? Did we not see the end of monsters such as
Hitler and Stalin? Did we not witness the miraculous
victory of the democracies in the Second World War?
At the end of the war, all of us believed that history
would start afresh, and events justified that optimism.
Landmarks of the time included the foundation of the
United Nations and of UNESCO, the proclamation of
the Rights of Man, and decolonization. More generally,
there was the recognition of non-European cultures,
from which came a decrease in Eurocentrism and
in the supposed inequality between ‘civilized’ and
‘uncivilized’ peoples.

There was also a decrease in the gulf between social
classes, at least in Western countries.

This progress was made under the threat of the
Cold War. At the time of the fall of the Berlin Wall, we
believed that at last the transition from the culture
of war to that of peace would be made. Yet the
following decade has not taken this path.

We have witnessed the persistence, and even the
amplification, of local conflicts, whether in Africa or
in the Balkans. This could still be considered as a result
of the survival of the past into the present. However,
in addition to the ever-present nuclear threat, new
shadows have appeared: technological progress now
makes possible ‘push-button’ wars, something in the
manner of an electronic game.

I am one of those who helped formulate the scientific
policies of the European Union. Science unites
peoples. It has created a universal language. Many other
disciplines, such as economics or ecology, also require



EBpoco103a B 061acTi Hayku. Hayka
oobenuHseT aoaen. OHa co3aana
YHHBEPCAIBHBIN A3BIK. MHOI'O IPYTUX
JUCLIUTUIAH, TAKUX KK 9KOHOMHKA
WJIU SKOJIOT UL, TAKKE TPEOYIOT
MEXAYHAPOJHOI'O COTPYAHUYECTBA.
[To3TOMY 1 TOPAKAIOCH, KOTZA BILKY, UTO
MPABUTEIbCTBA UIYT IYTH CO3AHUA
€BPOIEUCKOM aPMHU KAK BEIPAXKEHHU A
€BPOIIEUCKOI'O €JUHCTBA. ADMUA
IIPOTHUB KOro? I'me Bpar? 3a4eM 3TOT NPOAOIKAIONTHUHICS
POCT BOEHHBIX OIOI2KETOB KaK B CIITA, Tak u B EBpornie?
I'pAAyIIHM TOKOJIEHUSAM NPUIETCS BBIPAOOTATD
OIPEAENIEHHYIO ITO3UIIUIO IO 3TOMY IOBOAY. B Ha1e Bpems,
U 3T TEH/ACHIUSA COXPAHUTCSA B OyIyIIEM, CUTYALIHS
MEHSAETCS CO CKOPOCTBIO, HEBUIAHHOM HUKOIAA. [IpuBeny
MIPUMEDP U3 HAYKH.

COpPOK JIET HA32/] KOJIMYECTBO UCCIENOBATEIIEN,
MHTEPECOBABIINXCA (PU3UKOU TBEPAOT'O TEIA U
MHMOPMALTMOHHBIMU TEXHOJIOTUAMU, HE IIPEBBIIIAIO
HECKOJIBKMX COTEH. DTO OBLIO «(DIIyKTyaIluE»

IO CPAaBHEHUIO C HAYKOU B 11eJIOM. CETOAHA 3TN
JUCLIUTUTAHBI CTOJIb 3HAYMMBIL, UTO OKA3bIBAIOT OTPOMHOE
BJIMAHHUE HA UCTOPUIO YETIOBEYECTBA. 3A(DPUKCUPOBAH
39KCIOHEHITUAIBHBIA POCT YUC/IA UCCIENOBATEIIEN,
3aHATBIX B 3TUX OOMACTAX HAYKH. DTOT OECIIPELIEJEHTHBII
(PEHOMEH OCTABHUJI IO33/IU PACIIPOCTPAHEHHE Oy 13Ma 1
XPHUCTAAHCTBA.

B cBOEM NOCTAHNUH K OYAYIIAM ITOKOJIEHUAM 5 ObI XOTEJI
MPEIIOKNATH APT'YMEHTBL, IPU3BAHHBIE IIPEOJOIETh
OILNYIIEHNA CMUPEHUA 1 6eccring. COBDEMEHHBIE
KOMIUIEKCHBIE HAYKH HE IPUHUMAIOT I€TEPMHUHU3MA,
HACTAWUBAsA HA TOM, YTO CO3UJATENbHOCTD ABJIACTCSA
CBOMCTBOM KaXX/JIOTO YPOBHA IIPUPOAEL byayinee He 1aHo
pa3 1 HaBceraa. Bennkuii GpaHIy3cKkuil uiCTOpUK GepHAH/
Bpozeiib ogHaX/1bl Hanucar: «COObITHS — TO IIbLIb». Pa3se
3TO HE NIPaBAa? YTO €CTh COOBITHUE?

HeMmeieHHO IPUXOANT HA M AHAJIOTHA C
«OUYPKALHIMI», KOTOPbIE U3Yy49aIOTCS (DU3UKO
HEPABHOBECHBIX IIPOLIECCOB. DTH OUYpPKALIUU
MHOABJIAIOTCA B OCOOBIX TOUKAX, ITIE TPAEKTOPUS, IO
KOTOPOI CJIEAYET CUCTEMA, PA3BETBIACTCA. Bee «BeTBI»
BO3MOJKHBI, HO JIMIIb OJHA U3 HUX OcylecTBuMa. Ho He
OBIBACT OJJHOM-EJUHCTBEHHOU OU(PypKaIIuH, OObIYHO
BO3ZHUKAET UX ITOCJIENOBATENBHOCTD. DTO O3HAYAET,

YTO AKE €CJIU B (PyHIAMEHTAIBHBIX HAYKAX UMEETCS
TEMIIOPAJILHBIN,
HAPPaTUBHBIA
3JIEMEHT,
peJHaAYeEPTAH
«Konerr
OnpeneeHHOCTH,
KA4K HA3bIBAETCA MO IIOCJIEAHAA KHUTA. MUD IPEACTABIIAET
COOO¥ KOHCTPYKIIHIO, B IOCTPOEHUH KOTOPOI MOXEM
Y4aCTBOBATH MBI BCE.

HMMmanynt BayuiepeTaiii nmucat: «<Bo3MoKHO, — HO
BO3MOJKHO JI HA CAMOM [IEJIE — CO37aTh WU BBICTPOUTh

TeXHOJIOTHIECKHUH IIPOrPECC CETOTHA I€IAECT
BO3MO>KHBIMH BOMHBI «<HAKATHA KHOIIKH»>,
YTO-TO IIOXO’KEE HA AJICKTPOHHYIO HUT'PY.

Technological progress now makes possible
‘push-button’ wars, something in the manner
of an electronic game.

international cooperation. Iam, therefore, all the
more astonished whenIsee that governments are
seeking to set up a European army as an expression of
European unity. An army against whom? Where is the
enemy? Why this continual growth in military budgets,
whether in the United States or in Europe? It is up to
future generations to take a position on this. In our
age, and this will be all the more the case in the future,
things are changing at a speed never seen in the past. I
will take an example from science.

Forty years ago, the number of scientists interested
in solid-state physics and in information technology
did not exceed a few hundred. It was a ‘fluctuation’
when compared with the sciences as a whole. Today,
these disciplines have such importance that they have
decisive consequence for the history of humanity.
Exponential growth has been recorded in the number
of researchers working in this sector of science. It
is a phenomenon of unprecedented proportions,
which has left far behind the growth of Buddhism or
Christianity.

In my message to future generations, I would like to
propose arguments designed to fight against feelings
of resignation or powerlessness. The recent sciences
of complexity give the lie to determinism; they insist
on creativity at every level of nature. The future is not
given. The great French historian Fernand Braudel
once wrote: ‘Events are dust.’ Is this true? Whatis an
event?

An analogy with ‘bifurcations’, which are studied
above all in non-equilibrium physics, comes
immediately to mind. These bifurcations appear at
special points where the trajectory followed by a
system subdivides into ‘branches’. All branches are
possible, but only one of them will be taken. One
does not generally see a single bifurcation; in general,

Bce BeTBI» BO3MOZKHDbDI, HO JIMIIIb O/ITHA 13 HUX OCYIIICCTBHMA.
All branches are possible, but only one of them will be taken.

a succession of them appears. This means that even

in the fundamental sciences there is a temporal,
narrative element, and this constitutes the ‘end of
Certitudes’, which is the title of my last book. The world
is a construction, in the building of which we can all
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00J1e€ YEIOBEYECKUI, HOJIEE YPABHUBAIOII N JIIOZECI MHD,
KOTOPBIH JIy4II€E Obl AEPKAJICA HA IKOPE MATEPUATTLHON
PaLOHANBHOCTHY. PIYKTYALIUN HA MUKDOCKOITMYECKOM
YPOBHE PEHIAIOT, KAKAsI U3 BETBEU MOABUTCS IOCTIE

TOYKH OUPYPKALIUU U, TAKIM OOPA30M, KAKOE COOBITUE
IIPOHU30UIET. DTOT IIPU3bIB K HAYKAM O CJIOKHOCTH
MHPO3AAHUS HE O3HAYAET, YTO MBI IIPEAJIATAEM
«PERYLIAPOBATE> I'YMAHUTAPHBIE HAYKH 0 (prs3nKu. Hammra
WUJES 3AKIIOYAETCS HE B PEAYKIINY, 4 B IPUMUPEHU.
IToHATHS, NPUXOAAIINE U3 HAYK O CJIOKHOCTH MUPA,
CIIOCOOHBI ITOCIYKUTb F'OPA3/10 OOJIEE ONIE3HBIMU
MeTapopaMu, YEM TPASUILITMOHHBIE IPEJCTABICHU U3
(pusuku HeloTOHA.

Hayku O CJIOJKHOCTH MUPA POXKAAIOT B META(DODY,
KOTOPYIO MOKHO IPUMEHUTH K OOIIIECTBY: COOBITUE
IPEACTABISIET COOOM NOSBIEHUE HOBOH COIMAIBHOM
CTPYKTYPBL, IOCJIEJOBABIIEN 32 OH(DYyPKALTHEL;
(PIIYKTyalluu ABIAIOTCA CIEACTBASMA UHAUBU/Yy AJIbHBIX
JENCTBUMH.

VY COOBITHA ECTb «<MUKPOCTPYKTYPa». [laBariTe
PaccCMOTPUM UCTOPHUUECKUH IIPUMED — PYCCKYIO
pesomonuio 1917 roga. Kpax napckoro pexxmuma Mor
OBI IPUHATD PA3JIMYHBIE (POPMBL BETBb, ITO KOTOPOH
MOIIJIO PA3BUTHUE, CTAJIA PE3YIBTATOM CJIOKEHUSA
MHOI'UX (DAKTOPOB, TAKUX KAK HEJAJIbHOBUHOCTD 11AP4,
HETMONYIAPHOCTD €T'O KEHBI, CTA00CTH KEPEHCKOTO,
JKECTOKOCTD JIEHWMHA. DTO ObLIA TA MUKPOCTPYKTYPA, TA

«(pIyKTyaIHs1», KOTOPAsI OIPEAEINIIA CIEJCTBUS KPU3HUCA, 4

C HUMU — 1 IOCJIEAOBABIINE COOBITUA.

C 3TOM TOYKHU 3PEHUSI UICTOPHS IIPEACTABIAET COOOU
IOCJIEOBATENBHOCTD 6M(ypKaLii. [IOpa3uTEIbHbIM
IIPUMEPOM 3TOT'O ABJIAETCA NIEPEXO]]

OT 3PBI ITAJIEOJIUTA K 3PE HEOINTA,
KOTOPBI INIPOU3OLIESI IPAKTUYECKH B
OJTHO M TO K€ BPEMS CPA3Y BO BCEM MUPE
(3TOT (PaAKT BIIEUATIISIET €lIe OOIIBIIE,
€CJIM BCTIOMHUTD O JJINTEJIbHOCTH 3PBI
[AJIEONUTA). KaXKeTCs, 9TO 3TOT NEPEXOL
OBLI OU(PypPKAIIUKE, CBI3AHHOU C 6oiiee
CUCTEMATUYECKUM UCIIOJIb30BAHUEM
PaCTUTENBHBIX U MUHEPAJIbHBIX
pPeCypPCcOB. MHOXXECTBO BETBEN CTAJIO
PAa3BUBATHCS U3 TOU OU]YPKALIUU:
KUTANCKHUH HEOJIUT C EI'0 KOCMUYECKHM
BU/ICHUEM, ETUTIETCKUU HEOJINUT C €ETO
BEPOM B OOI'OB, TPEBOKHBIN HEOIUT JJOKOJIYMOOBBIX
LUBUIN3ALUHN. Y KAXK0M 6MPYypPKALIUU €CTh
MIPHUOOPETEHUS U XKEPTBBL [Iepexo K HEOTUTY Al TOTIOK
K ITOSIBJICHUIO UEPAPXUUYECKUX OOIIECTB. PazjeeHue
TPYyZa CTAJIO O3HAYATh HEPABEHCTBO. BbLJIO YTBEPXKACHO
PabCcTBO, KOTOPOE IIPOJOJIKAIIO CYLIECTBOBATD 10
JEBSATHAJLATOI'O CTONETUS. XOTS (PAPAOHY B KAYECTBE
MOTI'MJIBI HpeﬂHQ,SHQ.‘IZ{]IHCh nnpaMH/:[a, CIro INoAJAaHHBIC
JEJIHIN OPATCKYIO MOTUILY.

JeBATHAIATBIN BEK, TAK XK€ KAK U JIBA/I11AThIN,
MIPENOAHEC LEIYIO CepUIo OudypKranmi. Kaxx bl pas,
Korjga OTKprBQJII/I HOBBIU MaTCpI/IZUI — YT'OJIb, HC(pr,
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participate.

As Immanuel Wallerstein has written: ‘It is possible
— possible but not certain to create or to construct
a more human, more egalitarian world that is better
anchored in material rationality.” Fluctuations at the
microscopic level decide the branch that will emerge
from a bifurcation point, and therefore the event
that will come about. This appeal to the sciences
of complexity does not mean that we are suggesting
that the human sciences be ‘reduced’ to physics. Our
enterprise is not one of reduction, but of reconciliation.
Concepts introduced from the sciences of complexity
can serve as much more useful metaphors than
traditional appeals to Newtonian physics.

The sciences of complexity therefore lead to a
metaphor that can be applied to society: an event is
the appearance of a new social structure following a
bifurcation; fluctuations are the outcome of individual
actions.

An event has a ‘microstructure’. Let us take an
example from history — the 1917 Russian Revolution,
for instance. The end of the Tsarist regime could have
taken different forms, the branch followed being the
result of numerous factors, such as the Tsar’s lack of
foresight, the unpopularity of his wife, the weakness
of Kerensky, the violence of Lenin. It was this
microstructure, this ‘fluctuation’ that determined the
outcome of the crisis, and thus the events that followed.

From this point of view, history is a succession
of bifurcations. A fascinating example of this is the
transition from the Paleolithic to the Neolithic age,

KasxkapIH pa3, KOraa OTKPbIBAJIH HOBBI
MaTepHaJl — yrojib, He(pThb, IIEKTPUICCTBO
HJIH HOBYIO (bOpMY 3HEPIUH, KOTOPYIO
MOZKHO HCITIOJIb30BaTh, — OOIIIECTBO
TpaHCPOPMHUPOBAIOCH.

Each time that new materials were discovered —
coal, petrol, electricity, or new forms of usable
energy — society was transformed.

which happened at practically the same time all
over the world (this fact is all the more surprising
given the long duration of the Paleolithic age). This
transition appears to have been a bifurcation linked
to the more systematic exploitation of vegetable and
mineral resources. Many branches emerged from this
bifurcation: the Chinese Neolithic period with its
cosmic vision, for example, the Egyptian Neolithic with
its trust in the gods, or the anxiety-stricken Neolithic
period of the pre-Columbian world. Each bifurcation
has beneficiaries and victims. The transition to the
Neolithic age gave rise to hierarchical societies. The



NIEKTPHUYECTBO WIN HOBYIO (POPMY S3HEPTUH, KOTOPYIO
MOXKHO UCIIOJIb30BATh, — OOIIECTBO TPAHC(HOPMUPOBAJIOCH.
Pa3Be HEJb34 CKA3aTh, YTO 3TH OUMYPKALIUH, B3STHIE
B LIEJIOM, IPUBEJIU K OOJIBIIEMY YUACTUIO HACEJICHUS B
KYJIBTYPE ¥ YTO UMEHHO 6J1aroJ1aps UM CTAJIO YMEHBIIATHCS
HEPABEHCTBO MEXY COLTUANBHBIMU KJIACCAMU, KOTOPOE
BO3HHUKJIO B ATIOXY HEOJIUTA?

B obmieM, 6udypraiys OJHOBPEMEHHO SIBIISICTCS
KaK 3HAKOM HECTAOUIBHOCTH, TAK Y 3HAKOM
JKM3HECIIOCOOHOCTHU OT/ICIBHO B3ITOI'0 00mecTBa. OHA
TAKXKE BBIPAXKAET CTPEMJIEHUE K OOJIEE CIIPABEIUBOMY
00611eCTBY. Jla’ke 32 IPEAeIaMU COITUAIbHBIX HAYK 3a11a/]
JEMOHCTPHUPYET YAUBUTEIBHBINA CIIEKTAKIIb CIIEAYIOMINX
JPYT 32 ApyroM 6udypkanuil. CTUIN B My3bIKE U HICKYCCTBE,
CJIEYET BCIOMHUTD, KADAUHAJIBHO U3MEHAIOTCSA KAKbIE
OATBAECAT JIET. YEJIOBEK MOCTOTHHO U3bICKUBAET HOBbBIE
BO3MOKHOCTH, BEICTPAUBAET YTOINH, KOTOPBIE, BO3MOXKHO,
IPUBELYT K OOJIbIIEN TAPMOHHUY B OTHOIIEHUAX
MEXAY JTIOABMH U MEXK/TY YEJIOBEYECTBOM U IPHUPOJION.
OTH BEYHBIE TEMBI C HOBOM CUJION 3By4aT B OIIPOCAX
OOIIECTBEHHOI'O MHEHUSA O TOM, KAKUM OyJIET JBAAATh
IIEPBBII BEK.

I'1e sxe Mbl HAXOAUMCS? 1 yOEXKIEH, UTO MBI
NPUOINKAEMCS K TOUKE OHU(PYyPKALTAH, KOTOPAS
CBSI3aHA C IPOI'PECCOM B UH(POPMAITMOHHBIX
TEXHOJIOTUAX M BO BCEM, YTO ACCOLIMUPYETCS C HUMH,
KaK, HAIIPUMED, CPEACTBAX MACCOBOM MH(POPMALINH,
POOOTOTEXHUKE M UCKYCCTBEHHOM MHTEJIEKTE. MBI UZIEM
K «CETEBOMY OOIIECTBY», MEUTAIOUIEMY O ITIOOATIBHOM
JEPEBHE.

Ho 4T0 IBUTCS PE3YIBTATOM 3TOH OU(PypKALIH, HA
KaKOU U3 €€ BETBEI MBI COOMPAEMCSI UICKATh CAMHUX
cebs? Kuemy npuseieT r1oo6annzanys? CJioBoM
YIOOANIN3ALNA> OITHUCHIBAETCA MHOXKECTBO CAMBIX PA3HBIX
CUTyaLn. BO3MOXHO, K€ PUMCKUE UMIIEPATOPBL
T'PE3WIIN «ITI0OAU3ALNEI» — EAUHCTBEHHOM KYJIBTY PO,
TOCIOJACTBYIOMIEN BO BCEM MUPE. COXpPAHEHHNE
IUTIOPAIA3MA B 3TOM BOIIPOCE U YBAYKEHUA K IPYTUM
KyJIBTypPaM HOTPEOYIOT IIPUCTAIBHOI'O BHUMAHUS Oy IyIINX
IOKOJIEHNH. HO Ha TOPU30OHTE ECTH U APYI'UE OITACHOCTH.

CeroHs U3BECTHO OKOIO 12 000 BHUIOB MypaBbeB. B
UX KOJIOHUAX HACUUTBIBAETCA OT HECKOJIBKHX COTEH JIO
MHOTMX MUJIJTMOHOB OCOO€EH. THTEPECHO, 4TO IOBEICHUE
9THUX HACEKOMBIX 3aBUCHUT OT pa3Mepa KOJIOHNH. B Maion
KOJIOHHUH MypPaB€eH OyJIeT BECTH CEOs1 KAK MHUBUJYAJINUCT,
WUCKATh [MUIIY U IIPUHOCKUTD €€ B rHE3/10. HO B 60JIBIION
KOJIOHUHU CUTYAIUA B KODHE MEHSAETCS, BOSHUKAET
CYILIECTBEHHAA KOOPAUHAIINA JEUCTBUNA. CIOHTAHHO
MOABJIAIOTCA KOJUIEKTUBHBIE CTPYKTYPBI KAK PE3YJILTAT
ABTOKATAJIUTUYECKUX PEAKIIAI MEXK/Y MyDABbSIMHU,
OOMEHUBAIOIUMHUCS ITIOCPEACTBOM XUMHUYECKUX
CUT'HAJIOB HH(popMaruer. He ciryuaifHO, YTO B GOIBIINX
MYPaBEHHUKAX WIN TEPMUTHHKAX OTAEIbHBIE OCOOH
CTAHOBATCA CJIENBIMU. POCT HOMMYJIALIMA IIEPEAAET
UHHUIUATUBY OT UHAWUBUYYMa K KOJUIEKTHBY.

Tax 1 MBI MOXXEM CIIPOCHUTBD CE63, KaK BO3/ICHCTBHE
MHOOPMAILIMOHHOT'O OOIIIECTBA OBIUSAET HA

division of labour meant inequality. Slavery was
established and continued to exist until the nineteenth
century. Though the Pharaoh had a pyramid for his
tomb, his people shared a common grave.

The nineteenth century, in the same way as the
twentieth, presented a series of bifurcations. Each time
that new materials were discovered — coal, petrol,
electricity, or new forms of usable energy —
society was transformed. Could one not say that,
when taken as a whole, these bifurcations led to
greater participation of the population in culture and
that from then on inequalities between social classes
that had been born during the Neolithic age began to
diminish?

In general, bifurcations are at once a sign of
instability and a sign of vitality in a given society.

They also express the desire for a more just society.

MBI HJIEM K «CETEBOMY OOIIECTBY>,
MEUYTAIOIIEMY O IVIOOAIBHOM JIepEBHE.

This is the ‘networked society’ with its
dreams of a global village.

Even outside the social sciences, the West presents a
surprising spectacle of successive bifurcations. Music
and the arts, it could be said, change every fifty years.
Man continually explores new possibilities, conceives
utopias that might lead to more harmonious relations
between man and man and between man and nature.
And these are themes that come up again and again in
recent opinion polls concerning the character of the
twenty-first century.

Where have we got to? I am convinced that we are
approaching a bifurcation point that is connected to
progress in information technology and everything
associated with it, such as multimedia, robotics and
artificial intelligence. This is the ‘networked society’
with its dreams of a global village.

But what will be the result of this bifurcation, along
which branch of it are we going to find ourselves?
What will be the effect of globalization? The word
‘globalization’ covers a variety of very different
situations. It is possible that the Roman emperors were
already dreaming of ‘globalization’ — of a single culture
that would dominate the world. The preservation of
cultural pluralism and respect for others is going to
demand the entire attention of future generations.

But there are also other dangers on the horizon.

Around 12,000 species of ant are known today. Their
colonies range from between several hundred to many
millions of individuals. Itis interesting to note that
the behaviour of ants depends on the size of the
colony. In a small colony, the ant will behave as an
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WHIABUYAJIbHYIO TBOPYECKYIO CIOCOOHOCTD. Y OOIIECTBA
TAKOT'O THIIA ECTh OYEBUIHBIE IPEUMYIIECTBA, — Oyb
TO B MEJIUITUHE WJIHA 9KOHOMUKE. HO ecTh nH(MOpMAITUSI
U Ie3UH(MOPMALIH, KAKUM OOPA30M UX PA3TPAHUYUTE?
[TOHATHO, YTO JIJIS1 3TOT'O BCETJA TPEOYIOTCS 3HAHUSA U
Pa3BUTOE YyBCTBO KPUTUKU. ICTUHY JO/DKHO OTINYATh
OT JI’KH, BO3MOKHOE — OT HEBO3MOKHOTO. Pazsurtue
MHMOPMALINYU O3HAYAET, YTO MBI 33JA€M TPYIHYIO 3279y
OyAYyLINM NOKONEHUAM. HEb3s JOMYCTUTh, YTOOBI
«CETEBOE OOIIECTBO», OCHOBAHHOE HA MH(POPMAITUOHHOM
TEXHOJIOTUH, IIPUILIO K HOBBIM pa3HoIIacuam. Hy>kHO
OTBEYATH U HA 60J1€€ (PYHJAMEHTAIBHBIE BOIIPOCHL.
CrioCO6HA /I HAABUT AI0MIAACST OU(MYPKALIUA YMEHBIITUTD
IPOMNACTh MEKAY OOTaTBIMHU U O€THBIMU HAUAMU? By 1y T
JIM CITyTHUKAMU ITI00ATU3AITUN MUP U JEMOKPATUS WU,
HAIIPOTHUB, OTKPBITOE UKW TAMHOE Hacuaue? byaymue
TIOKOJICHUSI CO3/1aAYT (DIYKTyallh, KOTOPbIE 1Ay T
HAIIPABJIEHUE COOBITHIO, COOTBETCTBYIOIIEMY IIPUXO/Y
MHMOPMALTMOHHON 3PBbL

Moe nocaHue 6yIyInuM IIOKOJIEHUAM 3aKII0YAETCH,
TAKUM OOPA30M, B TOM, YTO KPEOUH €lll€ HE OPOIIEH, X YTO
BETBb, 1O KOTOPOH YEJI0OBEYECTBO ITOCIEAYET
OCJIE 6U(PypPKALH, EIIE HE BBIOPAHA. MBI
EPEKUBAEM NEPUO (PIYKTYALTUI, B KOTOPOM
UHJUBUYATIBHOE IEUCTBUE OCTACTCS
3HAYHMMBIM.

YeM JaJIblie MPOJBUTAETCS HAYKA, TEM
OOJIBIIIE OHA HAC YAUBIISACT. MBI IEPEILIN
OT I'€OLEHTPUYECKON Hier COTHEYHOU
CHCTEMBI K I'€JIEOLIEHTPUYIECKON, M HA 3TOU
OCHOBE OBbIJIO PA3BUTO IIPEACTABICHUE O
TAIAKTUKAX U B KOHEYHOM UTOT'E — O CYIIECTBOBAHUH
MHO’KECTBA BCEJICHHBIX. HO YEJIOBEK /10 CUX IOP ABJISIETCS
€IMHCTBEHHBIM KUBBIM CyIIECTBOM, OCO3HAIOIUM
VAHUBUTEJIBHYIO BCEJICHHYIO, KOTOPAsI CO37AJ1a €T0 U
KOTOPYIO OH, B CBOIO OYEPE/Ib, MOKET U3MEHUTD. YCIIOBUS
CYLLIECTBOBAHUS YEJIOBEKA IIPEAIIONATAIOT IPUMUPEHUE
C ITOA0OHOM IBOUCTBEHHOCTHIO. SI HAJCIOCh, UTO
Oy yIIye IMOKOJIEHUS TAKXKE CYMEIOT JIOTOBOPUTHCS C
3TUM YAUBATEIBHBIM JBOMCTBEHHBIM MUPOM. E3X€rojHO
XUMUKU CUHTE3UPYIOT THICSYH HOBBIX BEIIECTB, MHOI'IE
13 KOTOPBIX IIOTOM HAXOZST B ECTECTBEHHBIX [IPOAYKTAX:
3TO JIM HE IPUMEP TBOPYECTBA YEJIOBEKA B PAMKAX
CO3UJJATEIBHON CIIOCOOHOCTH BCEU IIPUPO/IBL

HukTto He 06/1a1aeT a6COMOTHON UCTUHOM, HACKOJIBKO
TAKOE BBIPAKEHUE BOOOINE UMEET CMBICIL. SI IOJIaralo, 4YTo
Pruapy TapHc nipas: «[y6o4anmas CTpacTb 3a11aJHOM
JIYIITH 3AKJTIOYAETCS B TOM, YTOOBI IEPEOTKPBITH CBOE
€IMHCTBO C KOPHSAMU COOGCTBEHHOTO CYIIECTBOBAHUSI.
DTa CTPACTD BEAET K IPOMETEEBCKOMY YTBEPKACHUIO
CHUJIBI PA3yMa, HO 3TOT PA3yM MOJKET TAKKE IPUBECTH
K OTUYXKJICHHIO, K OTPULIAHHIO BCETO, YTO HAJIECISIET
JKM3Hb LICHHOCTBIO 1 CMBICJIOM. By,[[yH_[I/IC ITOKOJICHU S
CO3AayT HOBYIO CBSI3b, KOTOPAS OY/IET BKJIIOYATh B
ce6s KaK IIEHHOCTHU YE€JI0OBEYECTBA, TAK U HAYKY, HEYTO
TAKOE, YTO IIOCTABUT TOUYKY B IPOPOYECTBAX O «KOHIIE
HAYKM», «<KOHIIE UCTOpUM». M 1a’ke O HACTYIICHUU
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individualist, looking for food and then bringing this
back to the nest. When the colony is large, however,
the situation changes, and coordination of activities
becomes essential. Collective structures then appear
spontaneously as a result of autocatalytic reactions
between ants bringing about chemically mediated
exchanges of information. It is no coincidence that in
large ant or termite colonies individual insects become
blind. Population growth shifts the initiative from the
individual to the collective.

By analogy, we may ask ourselves what the effect
of the information society will be on individual
creativity. There are obvious advantages to this type
of society — one thinks of medicine or the economy.
But there is information and disinformation; how
can one tell the difference? Clearly, this requires ever
more knowledge and a developed critical sense. The
true must be distinguished from the false, the possible
from the impossible. The development of information
has meant that we are bequeathing a heavy task to
future generations. New divisions resulting from the

MBI nepeskuBaeM nepuos (hryKTyarmim,
B KOTOPOM HHIHUBHUYAIBHOE JEHCTBHE
OCTAETCA 3HAYHUMBIM.

We are in a period of fluctuations in
which individual action remains essential.

‘networked society’ based on information technology
must not be allowed to come about. But one must also
examine more fundamental questions. In a general
sense, will the bifurcation to come diminish the gulf
between rich and poor nations? Will globalization be
characterized by peace and democracy, or by overt

or disguised violence? It is up to future generations to
create the fluctuations that will give direction to the
event corresponding to the advent of the information
society.

My message to future generations is, therefore, that
the die has not been cast, and that the branch taken
following the bifurcation has yet to be chosen. We are
in a period of fluctuations in which individual action
remains essential.

The more science advances, the more astonished
we are by it. We have gone from a geocentric idea
of the solar system to a heliocentric one, and from
there ideas of galaxies and, finally, multiple universes
have developed. On the other hand, man is so far the
only living creature that is conscious of the amazing
universe which has created him and which he, in
turn, can change. The human condition consists in
coming to terms with this ambiguity. My hope is that
future generations will also come to terms with this
amazement and this ambiguity. Every year, our chemists



3MOXU «IIOCTYETIOBEYECTBA». MBI CTOHMM JIMIIb y HAYAJIA
HAYKU, JAJIEKO OT BDEMEHHU, KOTZId KTO-HUOYAb CMOXKET
MOBEPUTB, UTO LIEJIYVIO BCEJIEHHYIO MOKHO OIHCATh
MOCPEICTBOM HECKOIBKUX (DYHAAMEHTAIBHBIX 34KOHOB.
MBI BCTPEYAEM CJIOKHOE U HEOOPATUMOE B MUKPDOMHUPE
(KOTOPBIHN ACCOLTUHUPYETCSA C ANEMEHTAPHBIMH YACTULIAMMI),
U B MAKPOKOCMHUYECKOM MU PE, OKPYKAIOIEM HAC, U

B MUPE aCTPOPU3UKU. JIe10 OyAYIINUX HOKOJIEHUH —
MOCTPOUTB HOBYIO HAYKY, KOTOPAst 6yJIET BKJIIOYATh BCE
3TU ACHEKTDL, [IOCKOJIbKY IIOKA €€ HAYKA IEPEKUBACT

HaM He HY>KHO HHUKAaKOI'O

produce thousands of new substances, many of which
are to be found in natural products: this is an example
of man’s creativity within the creativity of nature
asawhole.

No one possesses absolute truth — as far as that
expression means anything. I believe that Richard
Tarnes is right: ‘The deepest passion of the Western
soul is to rediscover its unity with the roots of
its being.’ Such passion leads to the Promethean
affirmation of the power of reason, but this reason

can also lead to alienation, to a negation of
all that gives value and meaning to life. It
isup to future generations to construct a

dIOCTYE/IOBEYECTBA>. YeIOBEK. KAKOB OH new coherence that will incorporate both
O 9

HBIHE, CO BCEMH CBOHMH IIPOOJIEMAMHMH,

human values and science, something
which will putan end to prophecies of

CTPATAHHUAMM, DATOCTAMH, BEPIO, COXPAHHT  ‘the end of Science’, ‘the end of History’ or

C€0A B IPSAYIITHX ITOKOJICHHIX.

We do not need any kind of ‘post-humanity’.

It is up to man as he is today, with his

even the advent of a ‘Post-Humanity’. We
are only at the beginning of science, and are
far from the time when it was believed that
one could describe the whole universe in
terms of a few fundamental laws. We meet

problems, his pains, his joys, to see to it that the complex and the irreversible in the

he survives into future generations.

CTa/IMIO PAHHETO AeTCTBA. [TOO6HBIM OO6PA30M, KOHEL]
WCTOPHHU OBbLI ObI KOHIIOM OU(DYPKALUIL U PEATTU3AIIUE
KOIIMAaPHBIX BUAEHUN Opyasuia 1 XaKC/IU O JKUBYILIEM
BHE BPDEMEHU OOIIECTBE, IOTEPABIIEM CBOIO HAMATh.
ByayIye MOKOJIEHU JOJKHBL ObITh OJUTEIBHBIMU,
4TOOBI HE IOTEPATH YBEPEHHOCTHU B TOM, UYTO TAKOT'O

HE CJIyYUTCA HUKOTAA. S3HAK HAJIEKHBI JJI1 MEHS — TO,

YTO UHTEPEC K MOCTUKEHUIO IIPHUPOJBL U JKETTAHUE
Y4aCTBOBATH B )KU3HU KYJIBTYPBI HUKOI/IA HE ObLIN

CTOJIb CUJIBHBIL, KaK CETOAHSA. HaM HE Hy?>KHO HUKAKOT'O
CIOCTYEJIOBEYECTBA>. YENIOBEK, KAKOB OH HBIHE, CO BCEMU
CBOMMU IIPOOIEMAMHU, CTPALAHUAMHU, PATAOCTAMU, BEPIO,
COXPAaHUT CEOSA B IPAAYIINX NOKONEHUAX. 327ja9a COCTOUT
B TOM, YTOOBI OTBICKATD Y3KUI ITyTh MEXK/TY INIOOATU3AIUE
U COXPAHEHUEM ILIIOPAIN3MA KYJIBTYP, MEXKAY HACUIHNEM
U IIOJIMTUKOM, M MEXKY KY/IBTYPOM BOUHBI U KYJIBTY PO
pasyma. OTO TAXKKOE 6pEM OTBETCTBEHHOCTH.

ITocnaHue K OyAyIM HOKOJIEHUSIM HEOOXOAMO
MHCATBH C O3ULIMU HEOIIPEAECTIEHHOCTH, YTO BCETAA
PHUCKOBAHHO, 9KCTPANOIALUH NPONIIJIOro. OTHAKO A
OCTAIOCh OIITUMHUCTOM. I BEPIO B BOBHUKHOBEHUE CTOJIb
HEOOXOAUMBIX (DIYKTYALIAH, KOTOPBIE IOMOI'YT YCIIEITHO
MPEOJONETD TE OIMMACHOCTH, KOTOPBIE I'PO3AT HAM CETO/IHS.
Ha 31011 OII'TUMUCTUYHOM HOTE 5 XO4Y 3aBEPIIUTH CBOE
IOCJIAHHE. ©

microscopic domain (such asis associated

with elementary particles), in the

macroscopic domain thatis all around us,
and in the domain of astrophysics. It is up to future
generations to build a new science that incorporates
all these aspects, for at the moment science is still in its
infancy. In the same way, the end of history would be
the end of bifurcations and the realization of Orwell’s
or Huxley’s nightmare vision of an atemporal society
that has lost its memory. It is up to future generations
to be vigilant in order to ensure that this never comes
about. One sign of hope is that the interest in nature
and the desire to participate in cultural life has never
been greater than it is today. We do not need any
kind of ‘post-humanity’. It is up to man as he is today,
with his problems, his pains, his joys, to see to it that
he survives into future generations. The task is to
find the narrow way between globalization and the
preservation of cultural pluralism, between violence
and politics, and between a culture of war and one of
reason. These are heavy responsibilities.

A letter to future generations is necessarily written
from a position of uncertainty, from an always
hazardous extrapolation from the past. However,

I remain optimistic. I trust in the emergence of such
necessary fluctuations in order that the dangers that

we perceive today might be successfully navigated. It is
on this optimistic note that I wish to end my message.

TPYAbl, ONYBJINKOBAHHBIE HA PYCCKOM A3bIKE / THE WORKS PUBLISHED IN RUSSIAN

neHcpopd, M., MpuroxuH, N. TepmoanHaMmmnyeckas Teopusi CTPYKTYPbI, yCTONYMBOCTU U dnykTyaumn, M., 1973.
MpuroxuH, U., CteHrepc, U. Nopsagok 13 xaoca. HoBbil guanor yenoeeka c npupogoiu, M., 1986.

MpuroxuH, N. dunocodmsa HectabunbHocTu // Bonpockl dunocodum. 1991. N2 6. C. 46-52.

MpuroxuH, W., Hukonuc, I. Mo3HaHWe cnoxHoro: BeegeHue (nep. c aHrn. Nactywexko B. d.) U3g. 2-e, ctepeoTumn.
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YEPHOMOPCKWE HEDRTErFAZ0EBLIE KOHTEPEHLWIA

MEXAYHAPOJAHDIE
HAYYHO-PAKTUYECKWUE KOH®EPEHLIUM

C6op, NoAroToBKa U TPAHCNOPTUPOBKA yrnesogopogos 2012
19-24 mapta 2012 roga, r. Coun

"
it

- BT -]

OCHOBHBIE TEME! KOH®EPEHLIMH:

* NPOEKTUPOBaHWE 00bEKTOR COOPE, NOArOTOBKK K
TPAaHCNOPTHPOBKK YINEBOLOPOA0E;

* CTPOWTENBCTED NPOMBICNOBBIX M MArHCTRaNbHbBIX
TpyBonpoBOOOE;

* TEXHWKA W TeXHoNorHA NHB;

« TpyGLl, TRYGONPOBOAHAA W 3AN0PHARA apMaTypa;

* MHHOBALMOHHBIE TEXHOMOTHH MOHUTORHHIA
TEXHWYECHOID COCTOAHWA TPYDONPOBOOHEIX CHCTEM;

+ 0DOpPYAOBAHME HACOCHBIX W KOMMPECCOPHBIX CTAHLMA,

« CTPOMTENBCTED M IKCNAYATALMA HEDTErazoXpaHHIWLL,
pezepeyapHoe 00OpyLOBaHWE;

« bopeba c HOppO3WEeR, NPeaAYNPEHOEHWE W
NuKBKWOauMa ACNO;

CDBPEMEHHHE TEXHONOINMKU KanMUTaJZIibHONro peéMoHTa CKBaXXHMH U

nosblWweHnA HE@T&I’.‘ITA&‘-IH nnacros. NepcnekTuBbl pa3BUTHUA
maii 2012 roga, r. feneHg*KK, ¢. KabapanHka

OCHOBHBIE TEMEBI KOHPEPEHLMM:

* PEMOHTHO-M30NAUMOHHbIE paboThl B HedTAHLIX
M Fa30BbIX CHBAMMHAEX;

* NOBbIWEHHE HE¢TEOTJ'.].BHH NAACTOR;

* MHTEHCHGMKALMA A0BBIMK HedTH M rasa;

« TMAPOPA3pLIB NNACTA;

* [AYLWEHHE CHBAMUH, BPEMEHHAA BAOKMPOBKA
NPoAYKTHEHEX NNACTOR;

+ BTOPHYHOE BCHPBITHE;

* KpEenAeHre NpU3aBoRHsX 30H
cNaBocueMeHTHPOBAHHEIX KONNEKTOPOR;

srg ) CTpouTenbCcTBO U PEMOHT CKBaXKuH 2012
ceHTABpe 2012 ropaa, r. feneHaxuk, c. KabapguHka

A\

OCHOBHBIE TEMEI KOHPEPEHLIMM:

« HOBLIE TEXHOAOMMW BYPEHWA, 33KAHYMBAHMA W PEMOHTA

CHBIHMH,;

* NPOEKTHPOBAHME, OPraHM3aLMA, KOHTPOAL M
cynepeaniMHr Oypoewx paboT;

* reohMIMYECKOE CONPOBOHAEHWE NPOUBCCOB
CTRPOWUTENBCTED W PEMOHTA CHEAMMWH;

» YNPABNEHWE TPAEHTOPHEN CTEONE CHBAMMH,
reQHaABMIaLMA;

* CTROMTENECTED MHOMOCTEONBHEX CHBAMWH W KPC
3ape3H0i BOKOBBIX CTEONOB;

* BYPOBBIE YCTAHOBKH M YCTAHOBKK KPC;

+ A0N0TA W CHBAMHHHEIA HHCTRYMEHT;

« CHCTEMB! BYPOBLIX PACTEOPOB, MaTEpHank
M XMMHYECKHE PEareHThl;

WHOOPMALMOHHAR NOAOEPKEKA:

__%wmm HEBTE CEwasia
- Coiled tubing
PR pet

===l Ies

HEB™Y.,  WemTEvsc

M

* COBPEMEHHBLIE TEXHONOMMM, MaTEPHMank! M PEAreHTLl B CHCTEMAX
chopa, NOAroTOBKH M TRAHCNOPTUPOBKH YINEBOAOPOLOE;

* PHIMKO-XMMHYECKHE METOAb! PEMYIMPOBAHHMA CTPYKTYPHO-
PEONOTHYBCKME CEOWCTE HedTe ;

+ AETOMATHIAUMA MHDPAcTPyKTYR, KK, UT-TexHonoruu;

+ obonymmeaHve U oxpana Tpybonpoeogos, obecneyeHue
NPOMBILWASHHOW, NOMAPHOW W AKONOTMYECKOHW BE20NAacCHOCTH;

+ NHKBMOALMA ABAPHAHBIX PAaZNWBOE HEedTH;
CepEMCHEE paboTel B Npoueccax
CTPOMTENLCTEA M IKCMNNYATALMK
obwexTos cHopa, NOArOTORKM W
TPaHCNOPTHROBKKW YINEEOL0POL0E.

OPTAHWIATOR

42 .
HHTITO ?

DAY M G et Gl
WIAALDILGASCONFERENCE.RL

milGas

conferesnocs

* NMMKEMOALWA OCACHHEHHHA NpH GYPEHHM CHEAMMWH;
* J3Pe3ka BTOPRX CTBOANOBE;
* pOfk M@0ACTO-NPOMBICADELIX HCCN2A0BAHWA
NPK PEMOHTE CHBARMWH;
* APUMEHEHHE KOATIODHHIOBLIX TEXHONOTMA;
* BHYTPMCKBAMMHHbLIA MHCTDYMEHT M TEXHONOMHMYECKOE

obopyaoeaHue; OPFAHMIATOR:
+ OPraMH3aLUMA CePBUCHBIX YCAYT; -
* TEXHHHO-3IHOHOMMYECKMA aHANKI HHTITO
NPOeKTOR, CyNepRaiauuHr, ynpasneHue;
[ g T ppaa M

+ MHHOPMALMOHHLIE TEXHONOMMHM, e e

TUilGas

confarsncs

* UEMEHTHDOBaAHWE CKBaMHH: TEXHONOINMK DﬁDpy‘,ﬂ,DBBHHE

M MaTEpHaNLI;
» OCBOEHHME CHBAMMH M BbI3OB NPUTOKE;

* NpeaynpexaeHne 1 AMKBMOAUWA OCNOMHEHHRN;
* PEMOHTHO-M30AALMOHHBIE paboTw;
+ TpyBbl HEGTAHOMD COPTaMEHTa M pe3bboBbIe COBOMHEHMA,

M30NALMWA;
OPTAHHIATOPES:

+ ABETOMATHIMPOBAHHEIE CHCTEMEI YN PABNEHHA;
* aHeproahheKTHEHBIE TEXHOAOMK;
EHETH
- HHTIO
(o RS —— e

= OpraHH3aLHA CepBnca;
WA REVRL  WWW ONLGASCONFERERCE RL

* CHHHEHKWE CTENEHM PHCKOB W
NPOMBIWAEHHAA BEIONACHOCTL,

| BTENA IR

SO B bors omunne Nl‘lfh‘gﬂz:_ltl:

) TexCoser
T runeft.ru

Welarkd UHl
i

Mo eonpocam yyacTusa oBpawanTecs:
Tel.ffax: +7 (861) 216-83-63 (-64; -65)
e-mail: info@oilgasconference.ru
www.oilgasconference.ru



HOBBIV YJIEH PEJAKLIMOHHOIO COBETA

KoHcTaHTUH Banepbesuny bBYPOVH
poaunca 30 nekabps 1976 r. B JloHeLKom
o6nactn. OkoHuUUN c oTnyeM TIOMEeHCKUN
HedTerasoBbI YHUBEPCUTET MO
cneuManbHOCTU «BypeHue HeTAHbIX U
rasoBbIX CKBaXXUH», cneumnanusauusa KPC.
Tpynosylo neaTenbHOCTb Hayan B 1999 roay
NOoMOLLHUKOM GypunbLumvka KPC
B CypryTcKkom ynpassieHMU NOBbILLIEHUS
HedTeoTAaYM NNIACTOB N KanuUTarbHOro
peMoHTa ckBaXkuH (CYMHM n KPC). Pa6oTan
Mactepom 6puragbi ¢ yctaHoBkamul FTHKT.
B 2001 roay Gbin Ha3HayYeH BegyLL M
MH)XEHEPOM Liexa Mo PEMOHTY CKBaXXUH
c yctaHoBkamu F'HKT. B 2003 roay 3awutinin
AuccepTaLmio Ha couckaHume cTeneHn
KaHAuaaTa TeEXHNYEeCKNX Hayk Mo Teme
«Pa3paboTka 1 uccnegoBaHve TEXHONOTUN
M30NnSALMN 3aKONOHHbIX NePeTOKOB B
rOPU30HTalIbHbIX CKBa)XXMHAX
C npuMeHeHueM rMbkux Tpy6». C 2004 ropa
paboTtaeT B koMmnaHum «LLniom6epxe»,
rae npoLuesn nyTb OT NOSIEBOro UHXXeHepa-
NPOEeKTUPOBLLMKA A0 rNaBHOro NHXXeHepa
AenapTaMeHTa Mo PeMOHTY CKBaXXUH
¢ N'HKT. B HacToSILL,ee BpeMs MPOXXUBaET B
TiomeHn. lBNgeTca aKkTUBHbIM Yy4aCTHUKOM
MexayHapoaHoOW Hay4HO-NpaKTU4eckomn
KoHdepeHuMn «KonTioGMHroBble
TEXHONOMMN U BHY TPUCKBAaXXUHHbIE
pab6oTbi». ABTOp Gonee 30 ctaTtei no

JaHHON TeMaTuKe.

119017 r. MockBa, MbixeBckun nep., 4. 5, ctp. 1, obumc 224

Ten.: +7 499 788-91-24, ten./pakc: +7 499 788-91-19.

MpepctaButenbcTBo B MuHcke: Ten.: +375 17 204-85-99, Ten./dpakc: +375 17 203-85-54;
E-mail: rnaBHbIN pepgakTop — halina.bulyka@cttimes.org, MmapkeTUHr u peknama —
marketing@cttimes.org, noanucka — cttimes@cttimes.org
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3anonHuTe, Noxanymncra, KynoH n oTrpasbTe ero no dakcy: +7 499 788-91-19

[a, 7 xenato opopmuUTb NoanNncky Ha 2012 rop,

I:' Ha rneyaTHyIo Bepcuto I:I Ha 3MIeEKTPOHHYIO BEPCUIO
9 xxenato noanmcaTbcs Kak MpuwnnTe cyeT Ha NOANMUCKY
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lopnamyeckoe usnyeckoe o cakcy Mo 3N1eKTPOHHOM
nnuo nuo noyrte
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Mopnucatbcs Ha XYpHan «BpeMﬂ KONTIOOUHra» MO>XHO B MO4YTOBOM
oTAeNieHUN No KaTtanory «PocneyaTtb». NOANMNCHON NMHAEKC - 84119.

Bbl MOXeTe Tak>xe ohopMUTb NOANUCKY Ha XypHan «Bpems
KONTIOOMHIra» M 03HaKOMUTbLCS C aHHOTaLMSMWN cTaTel Ha caiiTe
www.cttimes.org

YBa)kaemMbIn YMTaTEND!

Kaxapii pas, paboTas Hag BbiNyCcKOM, Mbl CTapaeMcsi BKIIIOUYUTb B HErO
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HanuwwuTe, noxanyncra, kakme matepuansl Bam 6bino

6bl MIHTEPECHO NPOYECTb Ha CTPAHMLAX XypHana

«Bpemsi KonTioGuHra».
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