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IT'HKT - BBI30OBBI CETOJHANIHETO JTHSI.
OT 3271249 K 000OPY/JOBAHHIO

CM. CHMAKOB, OOO d aznpommnedpmes HTI]»

CTPyKTypa 34I1aCOB, UX ITIyOHMHA 3JIETAHUS,
JIOCTYITHOCTbD C Ka2KJbIM I'OZJOM CTAHOBSTCS BCE
CJIOJKHEE, U PSAJIOBBIE OIIEPALINH YK€ HE OTBEYAIOT TEM
BBI30BAM, C KOTOPBIMU MbI CET'OJHSI CTAJIKUBAEMCSL.
CTpOUTENBCTBO OOJIEE CIOKHBIX CKBAKHUH TPEOYET
Pa3paboTKU U IPUMEHEHH S HECTAHAAPTHOT'O
060PYJOBAHUA. DTO KACAETCS CUCTEM 3aKAHUHUBAHUA
ckBaxxuH ¢ MI'PIT u, koneuyHo ke, THKT kak
OCHOBHOTI'O HHCTPYMEHTA, OTBEYAIOIIETO
COBPEMEHHBIM TPEOOBAHUAM.

Certyac HaGMIOACTCS TEHACHITNS K HAPAITUBAHUIO
JUIMHBL [T, yBETMUEHUIO IMAMETPA, TPYIIIIBI
IPOYHOCTU. BMECTE C [INIMHAMUM U3MEHHJIACH U
TOJIIIMHA CTEHKU IIPUMECHSIEMBIX TPYO, BOIIIN B
IPUMEHEHUE PA3HOCTEHHBIE ONITUMHU3HUPOBAHHBIE
O/, KOHKPETHBIE CKBAXKUHHBIE YCIIOBUS
(TEMIUPOBAHHBIE) TPYOBL

H3MeHeHue JJIUHBL U AUAMETPA BJICUET 32
COOOM TAKIKE U PsAJT U3MEHEHU TEXHUYECKUX
0COOGEHHOCTEH OOOPYAOBAHUS, TAKMX KAK TATOBOE
YCUJINE UHKEKTOPA, CUJIOBON YCTAHOBKH, IUAMETPA
Y3712 HAMOTKH U €TI0 T'AaOAPUTHBIX PA3MEPOB, 4 TAKXKE
BECOBBIX XAPAKTEPUCTHK JIJIs1 yYETA HATPY3KU Ha
PaMy yCTAHOBKH.

C U3MEHEHHEM IOCTABJICHHBIX 34/]1a4 MECHSAIOTCS
U TEXHOJIOTUYECKUE NOAXOABL [TOCTENEHHO MBI
TO/IOULIN K OTHOMY U3 OCHOBHBIX BbI3OBOB, CTOSIIIIUX
nepez 'HKT, — BBIITOJTHEHUIO TEXHOJIOIHYECKHUX
33/1a4 HA CKBAXKUHAX C AMOUITMO3HBIMHU LICJISIMU:
TOPHU30HTAIBHBINA yyacTOK 2000—-3000M, ABITI 10
620 at™m, uamepenHas ryouna (MD) 6100-6500 m
u 1yoske. OTIEBHO CTOUT OTMETUTD BBI3OBBI,
CTOSILIIME TIEPE]] HAMHU B CBSI3H C OCBOCHUEM BCE
60J1€€ CEBEPHBIX TEPPUTOPUI, TAK HA3BIBAEMOT'O
SIMaNIBCKOTO KJIACTEPA, HAXOAAIINXCS 34
MOJIAPHBIM KPYT'OM. 371ECH KJIIOYEBBIM (DAKTOPOM
SIBJISIFOTCS] HU3KHME TEMIIEPATYPbI U OTPAHUYCHU S
10O T'U/IPABJIMYECKON CUCTEME OOIBIINHCTBA
npoussogutenei ycranoBok I'HKT.

[ pemenys NoJOOHbBIX 34124 MOTI'YT HAHUTH
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Coiled Tubing - Challenges Today. From
Tasks to Equipment

Sergey SIMAKOV, Gazpromneft NTC

Reserves structure,
depth and accessibility
are becoming more
complex each year
so that standard
operations no longer
address challenges we
face today. Drilling of
more complex wells
require development
and application of non-
standard equipment.
This includes multistage
fracturing completion
systems and CT as the
main tool that meets
modern requirements.

Now there is a clear tendency for the increase in
CT length and diameter, strength group. CT wall
thickness has also been changed. Service companies
start to apply tapered CT strings optimized for
certain well conditions.

Changes in length and diameter cause changes in
the following technical characteristics of equipment:
injector pull capacity, power pack, drum diameter
and drum size as well as weight characteristics to
account for the load on the unit frame.

Changes in operational objectives affect
technology approaches. We gradually came to
one of the main challenges of coiled tubing —
performing operations with ambitious goals:
horizontal wellbores 2000-3000 m, AHRP up
to 620 atm, measured depths 6100—6500 m and
deeper. However, there are also challenges regarding
development of north fields located beyond the
Arctic Circle, the so-called Yamal Cluster. The key
problems here are low temperature and hydraulic
system limitations. These problems can't be solved by
the majority of coiled tubing units manufacturers.

Heavy Duty CT units with increased lifting capacity



cBO€e nNpuMeHeHue ycTaHOBKYU 'HKT noBbImeHHOI

rpysonogbsemuoctu (Heavy Duty).

Taxne ycranosku 'HKT nMerOT CBOM OCOOEHHOCTH:
KAaK IPEUMYIIECTBA, TAK U HEJJOCTATKHU. YCTAHOBKA
FHKT ¢ eMKOCTBIO y3/1a HAMOTKH 6500 M 1
JUAMETPOM I'M6KOI TPYOHI 2 3/8 (60,3 MM) MOXKET
OBITH TOJIE3HA JIJIS:
¢ paboT B TOPU3OHTAJIBHBIX Yy4acTKaX 2000 M u

foJiee, I yIIPABICHUS PABHONIPOXOAHBIMH

MydTamu MTPIT, rie TpebyeTcs IpUIOXKHUTh

JIONIOJIHUTEIBHYIO HATPY3Ky 60JI€€ OHOM TOHHBI;

* VIIPABJISIEMOTro OypeHus, rae B resiecucremy (TC)
BXOJUT 3JIEKTPUYECKUHU OPHUEHTATOP IOBBIIIEHHOMN
MOIITHOCTH, CLIOCOOHBIN HA 3260€ PA3BOPAYHUBATH
B3/1 BOKpyT cBOEH OCH /10 360 rpaiycoB, 1 34
CUET yIVIa IEPEKOCA Ha HEM ITPOPUIb KOPUAOPA
IIPOBOJIKH CKBAXXUHBI MOXKET COCTABIATD 1 M;

* IPUMEHEHUS CIPOEKTUPOBAHHBIX U
U3TOTOBJICHHBIX THOKUX TPYO MO KAKAYIO
KOHKPETHYIO CJIOKHYIO CKBAKHHY, TIE€ TEXHOJIOTUS
TEMITMPOBAHUS OyZIET HEOOXOJUMA UCXO/IS U3
YCIIOBUI KOHCTPYKITUHU CKBAXKUHBL
Be3ycnoBHO, paboTa ¢ Tpy6aMu AuaMeTpOM 60 MM

Ha [TyGHHAX 60s1ee 6000 M HEBO3MOXHA 6€3 CHIIOBOM

YCTAHOBKH C TAPAHTUPOBAHHBIM 32114COM IPOYHOCTHU

O I'PY30MIObEMHOCTH MHKEKTOPHOU I'OJIOBKH.
Veranoska THKT ¢ eMKOCTBIO 6apabara 6500 M,

HO guameTpoM yxe 2 7/8 (73,0 Mm) nzeaibHo

HOAXOAUT A1 BbinONHeHUst MI'PIT uepe3 rubkyio

TPyOY, II€ €CThb ABHOE IPEUMYIIECTBO B CKOPOCTH

ePEXOa MEXY CTAIUAMHU, MEHBIIINM OObEMOM

MPOKAYMBAEMON )KUJIKOCTHU 34 CIET OTCYTCTBUA

HEOO6XOAUMOCTH 3a11oJHATh 06beM HKT 1o Havama

I'PIT 1 HA CTAANU «IIPOJABKI», TAKKE CTOUT OTMETUTD

YHHUKAJIBHYIO BO3MOKHOCTD ITOBTOPHBIX IO XO0B

MCTPIT ¢ rubkoi Tpy60ii (pedpak) Ha CKBAKHUHY C

OTKPBITBIMHU IIOPTAMHU.

O6opygosanue 'HKT B nepcrieKTUBE BUIUTCSI
MHOT'032/JA4HBIM KOMILIIEKCOM, CIIOCOGHBIM
OTKJIMKHYTbCSA HA HOBBIE BbI3OBBI [/ UX
penenys, a TAKXe NPEAYIPEKICHUSA B IIPOLIECCE
BeJCHUs Pa6OT. PelieHns MOI'yT OBITh PA3HBIMH,

OT PAMOBBIX /IO BBICOKOTEXHOJIOIMYHBIX. TaK

K€, KaK U IIPENYIIPEXIEHUA HAPAOOTKU OTKA3a

060PYAOBAHUS JOJIKHBI ObITh COOTBETCTBYIOIIUMH

— OT IPEAYIIPEXK/ICHUSA HU3KOTO JJABJICHUS B CUCTEME

JIO U3BMEHEHHA TOJIINHBI CTEHKU I'MOKOI TPYOHI,

OBAaJIbHOCTH, B PEXXHIME PEAIBHOT'O BDEMEHH.

OTBeuast Ha BbI30BBI. IlepCclieKTHBHbBIC
HAIIPABJIECHHS PA3BUTHSI KOJITIOOHHIOBOTO
o6opyaoBaHusia ot C3A0 «®dHIMAII»

I10.B. BEJIVIHH, C3AO «DH/IMALIT>

PBIHOK KOJITIOOMHTIOBBIX YCITYT SIBJISIETCA OTHUM
13 Haubosee JAUHAMWYHBIX CCTMCHTOB PBIHKA
HEPTEIPOMBICIIOBOI'O CEPBUCA. OTPAKEHHUEM 3TOTO
SIBJIIETCS, B YACTHOCTH, POCT KOJIMYECTBA YCTAHOBOK
I'HKT 3a nocnegaue 10 1eT 1puMEPHO B 3 pasa,
CONPOBOXABIIUICS ONEPEKAIOMTUM POCTOM
YHCJIa ONEPALTHTL. }

can be applied for these purposes.

These coiled tubing units have advantages and
disadvantages. Coiled tubing unit with reel capacity
6500 m and CT diameter 2 3/8 (60,3 mm) can be
useful in the following cases:

* Operations for shifting full-bore sleeves in wells
with horizontal sections of 2000 m and more,
where additional load of more than 1 ton is
required.

Directional drilling operations where telemetry
system includes high-power electric orienting tool
that is able to rotate positive displacement motor
round its axis up to 360 degrees. This steering
angle provides drilling window of 1 m.
Application of these designed and manufactured
coiled tubing strings in complex wells where well
geometry requires tapered strings.

No doubt, operation with coiled tubing of 60

mm diameter at depths of more than 6000 m is
impossible without a power pack with a safety factor
on the pull capacity of the injector head.

Coiled tubing unit with drum length 6500 m and
diameter 2 7/8 (73,0 mm) is perfect for multistage
fracturing through coiled tubing. Clear advantage
is higher speed of moving to the next stage, lower
volume of injected fluid because there is no need
to fill the tubing before and after fracturing. It is
also worth mentioning about the unique ability
to perform multistage re-fracturing in wells with
opened ports.

In prospect, CT equipment appears to be a multi-
task complex that will be able to face new challenges
and find solutions and mitigate risks during
operations. Solutions can differ from conventional to
high-tech ones. Prevention measures for equipment
failure should also be different: prevention of low
pressure in CT system and monitoring of CT wall
thickness and ovality in real time mode.

Responding to Challenges. Perspective
Directions of Coiled Tubing Equipment
Development from NOV FIDMASH

Yury BELUGIN, NOV FIDMASH

The market for coiled
tubing services is one
of the most dynamic
segments of the oilfield
service market. A reflection
of this is, in particular, the
increase in the number
of CT units in the last
10 years, about 3 times,
accompanied by a rapid
increase in the number of
operations.Currently, the
use of coiled tubing in the
market is largely focused
on the development of
wells (after hydraulic
fracturing, drilling and
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B HacTOsAIIEE BpEMS IPUMEHEHUE KOITIOOMHIA
Ha PBIHKE BO MHOT'OM C(POKYCUPOBAHO HA OCBOEHUU
ckBaxkuH (nociie I'PIT, 6ypenus u 35C), 06paboTkax
npu3ab60itHor 30HbI (OI13) u psiae BuaoB KPC.
IMponukHoBenue I'HKT B Ipyryue CErMEHTHI ABISAETCS
JIOCTATOYHO OTPAHUYEHHBIM (320ypHUBAHUE OOKOBBIX
cTBONOB, I'PIT yepes3 THKT, ppe3zepoBaHUE), 4TO
OCOOEHHO 3AMETHO B CDABHEHUHU C MEXKAYHAPOIHBIM
OIIBITOM, B IEPBYIO odepeab B CIITA u Kanaze.

IlepCHEeKTHUBBI PBIHKA KOJITIOOWMHI'Ad OCHOBAHBI
HA PACHIUPEHUN IPUMEHEHUS B CETMEHTAX
HEDTEMPOMBICIIOBOI'O CEPBUCA, I7I€ TPOTHO3UPYETCS
YCTOUUYUBBIA POCT (TOPU3OHTAIBHBIN (DOH/, BKIIOYAS
OOKOBBIE TOPU30OHTAJIbHBIE CTBOBL, ['PIT 1t MI'PIT;
3bC u I'MiC, B TOM 4HCI€ meab(OBBIE TPOEKTHI), 4
TAKKE HA YBEJIMYEHUH TEXHOJIOTUYECKOH CIOKHOCTH
U CTOMMOCTU onepauil. PeIHOK obiagaer
3HAYUTETBHBIM IOTEHIIUAJIOM POCTA U CIIOCOOEH B
TedyeHure 5—10 1eT BbIPACTH KAK B KOJIMYECTBEHHOM,
TAaK 1 JEHEXXHOM BBIPAKEHUH.

PocT rimy6uH CKBAXXUH, BU/IbI oriepaniui ¢ THKT
TPEOYIOT HOBBIX KJIACCOB OOOPYAOBAHUSA, I TO, YTO
HECKOJIBKO JIET HA33/] CYUTAJIOCh YEM-TO NIEPENOBLIM
U JOCTATOYHBIM, TO B COBPEMEHHBIX PEANUAX YKE HE
B IIOJIHOM MEPE OTBEYAET ITOCTABIEHHBIM 32A49aM.

Bce 310 6yneT TpeboBATh HOBBIX PEIIEHU KAK B
TEXHOJIOT'MH, TAK U B OOOPYJIOBAHHH.

B poxknazae nogpo6HO pacCMATPUBAIOTCA
PAa3/IMYHBIE MOJU(DPHUKAIIIN KOJITIOOMHIOBBIX
yCTAaHOBOK st pa6oTel ¢ THKT 44,45-50,8 MM
u 60,3 MM, Pa3MEMAOIUXCSI HA OHOM HJTH
HECKOJIBKUX MIACCH.

OCBEmAIOTCA BOIPOCH ABTOMATHU3AIUN
KOJTIOOMHTOBBIX YCTAHOBOK, CUCTEMBI YIAJIEHHOTO
MOHHUTOPHHIA «PuaMani-OHIANH» (TEKyLIee
COCTOSIHUE U IEPCTIEKTUBHBIE HATIPABICHUSA
Pa3BUTHA).

IMoaeBas neMmoHcTpanua HOBoIX THKT ay1a
BHYTPHCKBAKHHHBIX pa6coT B EBpomne

Tumyp CABHTOB, lenaris Coiled Tubes

B xon1e 2015 roga koMnaHus «Ienapucs
IpeACTABUIIA HOBBIE TEXHOJIOI' MU IIPOU3BOACTBA
T'HKT noBsIIeHHOro KayecTBa. KoMmnanus
IIpeAJIAraeT I'PYIIILI IIPOYHOCTH, PACCUYUTAHHDBIE
Ha IIpejes IpoYHOCTH 95, 110, 125 u 140 kpsi. Ha
MOMECHT HAIUCAHUS JJAHHOT'O MaTepuraia 6oyiee
600 HOBBIX THKT IMOCTABICHO 3aKA3UUKAM TIO
BCEMY MUPY. [ITaHHBIE TTO UCNTOIb30BaHUIO THKT
CEPBHUCHBIMU KOMITAHUAMU JEMOHCTPUPYIOT
MHOBBIIEHHUE 3(PHEKTUBHOCTH B 2—5 Pa3 IO
CpaBHEHUIO O cTangapTHeiMU T'HKT Ha
AHAJIOTUYHBIX ONEPAIUAX 61AT0/1aPs OBBINIEHHOM
U3HOCOCTOUKOCTH.

B HEKOTOPBIX PErMOHAX U3HOCOCTOMKOCTD HE
ABJIAETCSI OCHOBHBIM KpUTEPHEM 3(P(PEKTUBHOCTHA
I'HKT. baarogapsi TEXHOJIOTMH OTITYCKA MAPTEHCUTA
rpymnmna npodynocTty HoBelx THKT ob6ecnieunBaet
THOBBIIEHHYIO U3HOCOCTOMKOCTD K CEPOBOAOPOHOM
Cpeie U IMOBBbIIIEHHYIO CTOMKOCTD K IOBPEXKACHUAM

40 Ne 1 (067) Mapr/March 2019

sidetracking), bottomhole zone treatments and a
number of types of workover. The penetration of
the CT into other segments of the market is quite
limited (sidetracking, frac through CT, milling),
which is especially noticeable in comparison with
international experience, primarily in the United
States and Canada.

The prospects for the coiled tubing market are
based on expanding the application in oilfield
service segments where steady growth is predicted
(horizontal fund, including lateral horizontal
wellbores; hydraulic fracturing multistage hydraulic
fracturing; sidetracking and logging services,
including offshore projects), as well as increasing
technological complexity and cost of operations. The
market has significant growth potential and is able
to grow both in quantitative and monetary terms
within 5-10 years.

The growth of the depths of wells, the types of
operations with coiled tubing require new classes
of equipment and what was considered something
advanced and sufficient a few years ago, then in
modern realities does not fully meet the objectives.

All this will require new solutions in technology
and equipment.

The report discusses in detail various
modifications of coiled tubing units for operation
with 44.45-50.8 mm and 60.3 mm coiled tubing
located on one or several chassis.

It covers the issues of automation of coiled tubing
units, the Fidmash-Online remote monitoring system
(current status and future development directions).

Field Performance of New Coiled Tubing
for Europe Interventions

Timur SABITOV, Tenaris Coiled Tubes, LLC

In late 2015,
Tenaris introduced
new manufacturing
technologies to produce
superior performing
coiled tubing (CT). Tube
grades are available in
95, 110, 125 and 140
KSI yield strength. Over
six hundred of the new
CT strings have been
delivered to customers
worldwide at the time of
this writing. Field usage
data shows CT service
companies are achieving
two-to-five times the
utilization compared to conventional coiled tubing
on equivalent jobs, thanks to the improved fatigue
resistance.

For some regions, fatigue performance may not be
the primary criteria for string performance. Because
of the CT’s tempered martensite microstructure, the
new CT grade provides improved material resistance



10 CPABHEHUIO CO CTAHAAPTHBIMU I'DYIIIIAMU
MPOYHOCTU. B COBOKYITHOCTHU IaHHBIE (DAKTOPHI
IPEAOCTABIAIOT BO3MOXKHOCTD UCIIOIb30BATh
I'HKT B TEX ONEPALIUAX, BBITOTHEHUE KOTOPBIX
paHee CYUTAIIOCh HEBO3MOXHBIM. JJaHHBII JOKJIA],
MOCBAILEH ABYM Pa3J€/IaM:
1. TToneBoIt ONBIT UCNONIb30BaHUA HOBBIX THKT B
Esporne (B ToMm unucie Poccun).
2. JTabopaTopHble TeCTUPOBAaHMS HOBbIX [HKT
Ha CTOMKOCTDb K CEPOBOIOPOAY, KOTOPbIE
IIPOBOJUJIUCH B IIOCJIEAHHE HECKOJIBKO JIET.
B jaHHOM AOK/I4/1€ OIIMCAHO TECTUPOBAHUE
crorikoctu 'HKT Kk cepoBOAOPOAY U PEZYIBTATHI
UCTOb30BaHUs HOBLIX 'HKT Ha peanbHbIX
CKBaKMHAX.

H3noc THKT
Kern HbIOMAH, ATHENA Engineering Services, CIIIA

B 1aHHOM 10K/14/1€ 6BLIU IIPE/ICTABICHbI

CIEYIOLIYE TEMBIL:

* HEOOXOAUMOCTD MOAICIUPOBAaHU u3Hoca 'HKT,

* HAKOIJIEHHBIN ONBIT MOZAEIUPOBAHNUA U3HOCA
THKT;

* TEOPHSA IPUMEHEHHS PA3TUYHBIX MOJIEIEN U3HOCA
THKT;

* IIPUMEPHI UCIIOJIB30BAHUSA MOJACIUPOBAHUSA U3HOCA
I'HKT g npeaynpexieHus aBapul;

* CIIOCOOBI yBEJIMUEHUSA CPOKA IKCIITyaTanuu THKT ¢
IIOMOIIBIO MOJICIUPOBAHUS U3HOCA;

e meToabl mHCneKuu I'HKT 1 orieHKa nx
3(PHEKTUBHOCTU.

Harpy3ku, ge¥icrsyromue Ha THKT.
IIpumenenue ’HKT B CKBa:KHHAX C
OOJIBIIIMM OTXOJIOM OT BEPTHKATIH

Kern HbIOMAH, ATHENA Engineering Services, CILIA

B 1aHHOM 10K14/1€ 6BLIU IIPEJICTABICHBI
CJIEAYIOIIYE TEMBL:
* TEOPUSA IIPUMEHEHUS PA3IUYHBIX MOJEJIEH
Harpy3ok Ha THKT;
* onucaHue cnupanbHoro cmatud 'HKT u
IIPUXBATOB, KOTOPBIE HE IIO3BOJIAIOT CIIYyCTUTD
I'HKT gajee o CTBONY CKBAXKUHEL [IpefiebHbIe
3HAYCHU A HAIPY3KU HA JOJIOTO;
0630p MAPAMETPUUECKOT'O UCCIIEJOBAHM S BIIUAHUSA
I€OMETPHHU CTBOJIA CKBAXKUHBL, pasmepa 'HKT u
UCIIOJIb3YEMBIX KMJKOCTEN HA HArpy3Kku Ha ['HKT;
METOMBI 111 ooecrieueHus foxoxaeHns T'HKT go
32004 B I'TyOOKHUX T'OPU3OHTAIBHBIX CKBAXKUHAX U
YBEJIMYECHUA IEPENABACMON HAIPY3KU HA JOJIOTO BO
BpeMs OypEHUSL.

Me@deKTOCKOII KaK CPEJICTBO
OIITHMH3AIHH CPOKOB HCIIOJIb30BAHH A
I'HKT u npegoTBpaIeHU A AaBAPHUHHBIX
CHUTYAIIUH IIPH IPOBEAECHHUH PAOOT C
HCII0JIB30BAHHUEM KOJITIOOHHIOBOT'O
00OpPYIOBAHU A

AM. BEPEMEEHKO, C3AO dHosunka» }

to H2S environments and improved damage

tolerance relative to comparable conventional CT

grades. Taken together, these factors allow greater
opportunity to optimize CT string design, allowing

CT to be used in operations that previously had not

been possible. This presentation focuses on two

topics:

1. the field experience of the new CT in Europe
including Russia.

2. the extensive laboratory H2S testing that has
been performed on the new CT over the past
several years, and this presentation contains
comprehensive sour fatigue testing and field
performance results.

CT Fatigue and Inspection
Ken NEWMAN, ATHENA Engineering Services, USA

This presentation will

cover:

* the need for modeling
CT fatigue life;

* the history of CT
fatigue life modeling;

* the basic theory used
for these models;

¢ examples of how these
models help avoid CT
failures;

* how these models
extend the useful life of
the CT;

* adiscussion of CT

inspection methods
and how effective they
are.

Tubing Forces and Extended Reach
Ken NEWMAN, ATHENA Engineering Services, USA

This presentation will cover:

* the basic theory used for performing tubing forces
modeling;

* a description of helical buckling and lockup which
prevents pushing CT farther into a horizontal well,
or limits weight on bit;

* review of a parametric study showing how
variations in well geometry, CT size and well fluids
affects the tubing forces;

* adiscussion of methods that can be used to reach
farther in a horizontal well or apply more weight
on bit when drilling.

Flaw Detector for Optimizing Coiled
Tubing Service Life and Preventing
Emergencies When Working with Coiled
Tubing Equipment

Alexander VEREMEENKO, Novinka CJSC

There are high requirements for coiled tubing,.
On the one hand, it must be reliable. On the
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K rubxum Tpy6am NpebaBISIOTCS BBICOKHAE
Tpeb6oBaHUA. C OTHOU CTOPOHBL, OT HUX TPEOYETCS
HaEeKHOCTD. C APYTrOM CTOPOHBL, HOITY/IAPHA B
MHPE KOHIIENIN OEPEXIINBOrO MPOU3BOJCTBA
OPEANONATAET KAK MOXKHO IOJTHEE UCTIOIb30BATh UX
pecypc.

OJHAKO HA 3TAIIE BLINIOTHEHHUS PA6OT C
ucnonbzosanueM 'HKT MOryT BO3HHUKATh
HEMPOTHO3UPYEMBIE CUTYAIIUH, TAKUE KAK 3] PbI
TPyOBI IVTAMIKAMH, UCTUPAHUS €€ HA UCKPHUBJIEHUAX
CKBa’KMHBI, 4 TAKXKE BO3[ICUCTBHE ATPECCUBHBIX CPEJ,
KOTOPBIE CHIKAIOT PECYPC TPYOBI U CO3JAI0T yTPO3Y
BO3HUKHOBEHUA ABAPUUHON cUTyanu. CJI0KHO
MIPOTHO3UPYEMBIM SABJISIETCS TAKKE PEAJIbHBIA
OCTAaTOYHBIN PECYPC TPYOBL

[ns onpenenenus peanbHoro cocrossuus THKT
HA BCEX ATANAX €€ UCIIOIb30BAHUS, BbISBJICHUSA
HEIMPOTHO3UPYEMBIX PUCKOB 6€30ITACHOCTU PAbOT
U JUIS1 MAKCHMAJIBHOT'O UCIIOJIb30BAHUS PECYPCa
T'UOKOM TPYOBI LIEIECOOOPA3HO IPUMEHEHNE
Jnedexrockona.

Cnenuanucramu C3A0 «<HOBHMHKA» HA OCHOBE
JIAHHBIX, TOJTYyYEHHBIX [IPU UCIIBITAHUAX OOJIBIIOTO
Ha60pa TPyO C PA3IUYHBIMU Ie(PEKTAMU, ObLI CO37jaH
padounii oopazen JT1.

AT1 npegHaszHadeH 1S MHCIIEKIUH THOKUX
TPYO TPEX AUAMETPOB: 38,1 MM, 44,45 MM, 50,8 MM.
TonmuHa CTEHKH JO 5 MM. JIe(PEKTOCKOI MOXKET
YCTAHABIUBATHCA KAK HA HOBBIE KOJITIOOMHI'OBBLIE
YCTAHOBKH, TAK U HA PAHEE BBIYIIEHHOE
060pPYAOBAHHE.

ITo npyHLMNYy padoTel AT1 — 3TO MArHUTHBIN
Jedexrockon. HaMarHn4mBaHUE y4aCTKA TPYyObI
JIO TEXHUYECKOI'O HACHIIEHN OCYIIECTBIIAETCSA
MOCTOAHHBIMHA MATHUTAMH, YTOOBI MUHUMU3UPOBATH
BEC I€(PEKTOCKOIA.

JedeKTOCKOI COCTOUT M3 6JIOKA U3MEPHUTEIBHOTO,
6710Ka KOMMYTAIIMOHHOT'O, IEPCOHAJIBHOT'O
KOMIBIOTEPA, MOHTAXXHOI'O ITOBOJIKA, KOMILJIEKTA
COEMHUTENBHBIX KA6€IEN 1 CIIEIIUATIBHOIO
IIPOIPaMMHOI'O o6ecrieyeHus. B foknaje 6pl1a
JlaH4 IOAPOOHAA XaPAKTEPUCTUKA KAXKIOTO U3
OJIOKOB, 4 TAKXKE IIPOAEMOHCTPHUPOBAHBI IPUMEPEI
Je(PEKTOrPAMM MAPAJIIENBHO, B TOM YUCJIE U C
rpapukamMmy BUOPAL UL

TOYHOCTHBIE UCTIBITAHUS MAKETHOI'O OOpa31ia
J1Ie(PEKTOCKOITA 1 €TI0 UCHBITAHUS HA KO TIOOMHTOBOI
YCTAHOBKE ITOJTHOCTBIO MO TBEPAVIIN COOTBETCTBHE
NpH60pPAa 325IBJIEHHBIM [TAPAMETPAM U IOKA3a7TU, YTO
pa3paboTaHHOE yCTPOHCTBO HAXO/IUTCS HA YPOBHE
JIYUIINUX 3aPyOEKHBIX AHAJIOTOB.

KOMILIEKCHBIV (MHTEIPUPOBAHHBIN)
IMOAXOJ, IIPH PEATHU3ALHH CEPBHUCHBIX
ycayr OO0 dlakep CepBuc>

KA KAPHMOB, OOO dlaxep Cepsuc»

B noksaze 6114 1aHa NOAPOOHAS XAPAKTECPUCTHUKA
TEXHUYECKUX U TEXHOJIOTUYECKUX MOIITHOCTEN
«[Takep Cepsuc» (24 komnnekca 'HKT ¢ a30THBIMU
YCTAaHOBKAaMH, 6 KOMIUICKCOB ['PIT, 5 MakepHBIX
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other, according to lean
production method it
should perform to its full
capacity.

However, during
operations, unforeseen
circumstances may arise
such as tearing of tubing
surface by rams, scuffing at
the curved sections of the
well, aggressive substances
that reduce coiled tubing
service life and can lead
to emergencies. It is
also difficult to analyze
remaining CT service life.

Flaw detector is used
for analysis of a real CT condition at all stages of its
service, for identification of non-predictable safety
risks and maximizing CT service life.

Specialists of Novinka created a working sample
DT1 based on the data obtained during testing of a
wide range of tubings with different defects.

DT1 is designed for inspection of three CT
diameters: 1.5 inch, 1.75 inch, 2 inch. Wall thickness
isup to 5 mm. Flaw detector DT1 can be installed on
both new and previously manufactured coiled tubing
units.

DT1 is a magnet flaw detector. Magnetization of
the tubing section is performed using permanent
magnets in order to minimize flaw detector weight.

Measurement unit DT1 consists of several parts
thus providing simple and convenient installation
on CT. Unit gravity center is below the tubing axis.
Measurement unit installation on the level wind is
performed using a steel draw-bar with a break sensor.

The report gave a detailed description of each
of the blocks, and also demonstrated examples of
defectograms in parallel, including a color image of
the flaw patter.

Accuracy testing of a mock-up sample of flaw
detector and field-testing on coiled tubing unit
provided full confirmation of the tool compliance
with stated requirements and showed that developed
tool is at the level of the best foreign analogues.

The Integrated Approach to
Implementation of Services in Packer
Service LLC

Kamil KARIMOV, Packer Service, LLC

The report included detailed characteristic of
technical and technological capacities of "Packer
Service" (24 CT fleets with nitrogen units, 6
fracturing fleets, 5 packer crews, 3 fishing crews
and other product lines) and company activity
in a number of regions in the Russian Federation
and Kazakhstan. The main characteristics of the
equipment were also described. The reporter
provided details on completion projects including
the shelf project on the Prirazlomnaya platform of



Y4Y4CTKOB, 3 y4aCTKA C JIOBUJIbHBIM CEPBUCOM U
JIp. CEPBUCHBIE JIMHUU), IPEJCTABJIEHA reorpapus
JEATE/IbHOCTH KOMITAHUU B PAJIE PETUOHOB PO 1
Kazaxcrane. PACKPBITBI OCHOBHBIE XAPAKTEPUCTUKU
060PYAOBAHUS, UMEIOIIETOCS B APCEHATIE
KOMITaHUH. JIOK/IaJYHUK OCTAHOBUJICA HA IIPOCKTAX
MO 3aKAHYUBAHUIO CKBAXKUH, B TU. HA METb(OBOM
npoekre Ha mnardopme dIpupasnomuas> OO0
«['asnpoMHed T menbd», 0CO60 3HAYUMOM B
YCJIOBUAX CAHKLIMOHHOI'O IaBJICHUA. B paMKax
3TOro nNpoekTa B 2015-2018 rogax 6bUIH yCIIENTHO
BBIIIOJTHEHBI PA6OTHI HA IBEHAAIATH CKBAKHUHAX.
IIpaKTUYECKU BCE HYK/IbI BO BHYTPUCKBA)KHUHHOM
060PYJOBAHUU KOMITAHUA 3AKPBIBAET CUIAMH
JodepHero npeanpuaTus Jlakep Tyns». B yacTHOCTH,
ObLIA CO3[JAaHA CUCTEMA 3aKAHYUBAHUSA CKBAKHUH
MCTI'PII ¢ my(pTamMu, AKTUBUPYEMBIMH MIAPAMH.
KoMmmanus BiaageeT MUPOKHUM CIIEKTPOM TEXHOJIOTUHI
I'PIT, 1pOrpeCCUBHBIMU TEXHOJIOTUAMU JIJIA
UCCJIENOBAHNA CKBAKWH ITOC/E npoBeaenusa I'PIT
(MHCTPYMEHTAJIbHBIA AHAJIU3 WJIN UCCIIEAOBAHUS
C IPUMEHEHUEM TMOKOU TPYOBI M TEXHOJIOTUHU C
3aKa4YKOM XUMHNYECKHX TPACCEPOB UJIM MAPKEPHBINI
MOHUTOPHHI C HOMOIIBIO NPONIAHTA). [ lakep
CepBUC» YCHEUIHO UCTIONb3YET U CTAHAAPTHBIE
METOZBDL, IPEAIO/IATAIONUE IPUMEHEHUE PA3IMYHBIX
reo(pU3nIEeCKUX NPUOOPOB, cnycKkaembix Ha 'HKT,
K4K aBTOHOMHBIX, TaK U C KabesieM (IIpubopel «I'eo»
U «CoBa»). HOBOE IEPCIIEKTUBHOE HAIIPABJIEHUE —
MPOEKTHI ITO 3aKAHYHMBAHUIO CKBAKHH.
3aKJIIOYUTENBHAA YACTD JOKIA/A ObLIA ITOCBAIIEHA
MHOrocTaauiHbIM I'PIT B ropn30HTAIbHBIX
CKBaKMHAX, B TOM YUCJIE C IPUMEHEHUEM
TexHonoruu Plug & Perf, koTopas no3BosET
MPOBOAUTD KIACTEPHYIO NEPPOPALUIO, KOTI1A
CO3/[IA€TCA CETKA TPELUH, YTO OCOOEHHO AKTYAJIbHO
JUIs HU3KOIIPOHMIIAEMBIX KOJIJIEKTOPOB.

IIpuMmeHeHnue TexHoaoruu Plug & Perf
IIPH MHOT'O30HAJIBHOM I'HAPOPA3PHIBE
B CKBA:KHHAX C TOPHU30HTATBHBIM
OKOHYAHHEM

11C. IEMAKHH, OOO <TazpaC-PemCepsuc»

Kommanaus «TaTHEDTH», ABJIAIONIAACST O6PA3IIOM
BBICOKOM TEXHOJIOI'MYECKOM KYJIBTYPBI U AKTUBHO
BHE/IPAIONIAS IPOTPECCUBHBIE TEXHOJIOTUU HA CBOUX
OOBEKTAX, B TEKYILEM I'O/ly IPOBEJIA ONIPOOOBAHME
XOPOUIO 3aPEKOMEH/IOBABIIEN ceOs1 TEXHOIOIMU Plug
& Perf, HO y2ke€ B HOBOM KA4ECTBE, C Y4ETOM BOIIPOCOB
MAaKCHUMaJIBHOHM 9KOHOMHYECKOU 3(P(PEKTUBHOCTU.
J1s1 peanusanuu JaHHOM TEXHOJIOTUU ObLIN
npusnedeHsl PaoT IPIT OO0 «TarpaC-PemCepsuc»

U NOAPAAHAS OPTAHU3AL U, IPEAOCTABUBIIAA
obopyaoBanue a1 Plug & Perf.

B KaueCcTBE OO'BEKTA JIJIST OITBITHO-TIPOMBICJIOBBIX
UCIIBITAHUI ObL/1a NOAOOPAaHA CKBAKMHA
YUIIMHUHCKOM MJIOMA 11 POMAIMIKHMHCKOTO
MECTOPOXKJeHUA. CKBAKMHA ObLIIA TPOOYPEHA
C TOPHU3OHTAJIBHBIM OKOHYaHHEM. [Tpn aTOM
T'OPHU30HTAIBHBIM YYACTKOM HPOTKEHHOCTBIO 321 M

Gazpromneft Shelf LLC,
which is particularly
important in the
conditions of sanctions
pressure. Completion
operations on twelve
wells were successfully
performed within this
project in

2015-2018.

Almost all demands
for downhole
equipment are fulfilled
by a subsidiary
company “Packer
Tools”. In particular, the
company developed
well completion system with ball-drop sleeves
for multistage fracturing. The company provides
a wide range of fracturing technologies, cutting-
edge technologies for well testing after fracturing
(instrumental analysis, well testing using coiled
tubing with injection of chemical tracers, marker
monitoring using proppant). Packer Service has also
been using standard logging methods with different
CT-deployed logging tools both autonomous and
cable-equipped (tools “Geo” and “Sova”). New
perspective product line is well completion.

The final part of the report was dedicated
to multistage fracturing in horizontal wells,
including Plug & Perf that allows to carry out
cluster perforation creating fracture network that
is particularly important for low-permeability
resServoirs.

Application of the Plug & Perf Technology
for Multistage Fracturing in Horizontal
Wells

Pavel DEMAKIN, 1agraS-RemService LLC

Tatneft, 2 model of
high technological
culture and actively
introducing advanced
technologies at its
facilities, in the current
year conducted testing
of the well-proven Plug
& Perf technology, but
in a new quality, taking
into account the issues
of maximum economic
efficiency, the fleet
of the state-owned
N enterprise."TagraS-

RemService" and the
contractor that provided equipment for Plug &
Perf were involved for the implementation of this

technology. }

A horizontal well of Chishminskaya area of the
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OBLI BCKPBIT IPOAYKTUBHBIN OO'bEKT KBIHOBCKOT'O
T'OPU30HTA, XAPAKTEPUSYIOIIUICA KPDANHEN
HEOJHOPOJHOCTBIO IO CBOUM (PUIBTPALTUOHHO-
€MKOCTHBIM CBOUCTBAM.

JJ1s1 peanusanuu TEXHOIOTUHY, TO3BOJIAIONIEH
BBIIOJIHUTB NTOCAJKY MPOXOAHON MAKEP-TIPOOKU
U IepPOPALUIO 32 OJTUH CITYCK T€O(PUZUIECKOTO
060PYyJOBaHMA, ObLIA CHPOEKTUPOBAHA U
M3TOTOBJIEHA TAH/IEMHAs YCTAHOBKA, BKJIIOYAIOIIAS
B €05 IOCATOYHYIO KAMEPY C IOPOXOBBIM 34PS/IOM
U IepPOPALTUOHHBIE CHAPALL JJoBeJIcHHE
TAHJEMHOU YCTAHOBKH JJO UHTEPBAJIA ITIOCAIKHA
NPOXOAHON MAKEP-TIPOOKU B TOPU3OHTAIBHOM
Y4aCTKE CKBA’KUHBI BBIIIOTHAIOCH ITyTEM
HATHETAHUA XKUJKOCTU PA3PhIBA NN TEXHUYECKON
JKMJIKOCTH IO CTBOJIY CKBA>KHHBL []J11 0O6€ecTieueHusA
TEPMETUYHOCTH YCThSI CKBA’KHMHBI ObLIA TPUMEHEHA
JIyOPUKATOPHAS YCTAHOBKA U TUPABIUYECKUAL
MPEBEHTOP.

IIMKJI HOAIOTOBUTENBHBIX PA6OT BKIIIOYAJT
B €051, TOMHUMO MOHTA:Ka O60OPYJOBAHUSA,
a6JIOHUPOBKY CTBOJIA CKBA’KUHBI UMHUTATOPOM
TAHJEMHOU YCTAHOBKH U OIPECCOBKY JIYOPHUKATOPA
c ipeseHTOpOoM Ha 500 aTM. IIpOJOIKUTETBHOCTD
PaboT HE IPEBBICHJIA MIECTU YACOB.

CKOpPOCTbD CITyCKa TAHJIEMHOH YCTAHOBKHU B
BEPTHUKAJIBHOM YUACTKE CKBAKMHBI COCTABJIAIIA
110 5000 m/4gac. ITocsie BBIXOja yCTAHOBKH
B TOPHU30HTAJIBHBIN yY4aCTOK CKBA’KUHBI U
NPEKPAIEHNA ABUKEHUA ITOJ] COOCTBEHHBIM
BECOM 3aITyCKAJICA HACOC BBICOKOT'O IABJIEHUA
¢nora I'PIT ¢ pacxoxom ot 0,3 1o 0,9 M?*/mun. I1o
JOCTHUXKEHHUU YCTAHOBKOH HY>KHOI'O MHTEPBAJIa
34Ka4YKa OCTAHABIMBAJIACH U HATS)KEHUEM
reo(pU3nIeCKOro KabeIst yCTAHOBKA BBIBOJIUIIACH
JIO HY>KHOMH TOUYKHU. Jlajiee THUITUHUPOBAJICS
MHUPOMATPOH NOCAJTOYHOU KAMEPBHL, JABICHUEM
MOPOXOBBIX I'A30B IPOU3BOIUIACH TAKEPOBKA
OPOOKU U OTHOBPEMEHHOE CPE3AHHUE IITU(TOB.
3aTEM TAKXKE HATSIKEHUEM KaOeIs IEP(POPAIUOHHbBIE
CHAapsA/IbI BBIBOJUINCH HA HEOOXOAMMBIIN UHTEPBAJ,
U BBINIOJIHAIACH NEPHOPALINA CIENYIOMEN 30HEBI
JULA THPOPas3peIBa. [Tocne mogbeMa OTpadOoTaBIIEH
KOMIIOHOBKH IPOU3BOAWIICS COPOC PACTBOPHUMOTO
I1apa ¥ 4€PE3 PACIETHOE BPEMS 3AITYCKAJICS HACOC,
u ¢ pacxopom 0,3—0,6 M3 /MUH ITPOU3BOAUIOCH
JIOBEJICHUE 1IAPA IO TOCAJOYHOT'O CEJIA HA
MPOXOAHONM NPOOKE. MOMEHT MOCAAKH II1apa
ONPEAEIIAIICA TTO U3BMEHEHHUIO YCThEBOT'O IABICHUS
(XapaKTEePHBIA CKA4OK). C 3TOI0 MOMEHTA PACXO[
YBEJIMYHNBAJICA IO IPOEKTHBIX TAPAMETPOB U
BBIIOJIHAJICA TUPOPA3PbIB IJ1ACTA.

KoHTpOIBb Ka4eCTBA CPA6OTKU KOHTPOIUPOBAJICS
K4K BU3YaJIbHO — IYTEM OCMOTPA TAHJEMHONU
YCTAHOBKH IOCJIE U3BJICYEHUS, TAK U B PEKUME
OHJIAWH.

B KaueCcTBE MHULIMAIIMY OTKJIIOYEHUS yYaCTKA
paHee IPOBEAEHHOT'O PA3PbIBA TPUMEHSIUCH
BOJIOPACTBOPUMBIE ((PAHTOMHBIE) IIAPBI TUAMETPOM
924 mm. 17151 X COPOCA BBIIOIHSIIICS IEMOHTAK
JIyOPUKATOPA, COPACHIBAJICS AP U YCTAHABINBAIAChH
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Romashkinskoye field has been selected for pilot
testing. Horizontal wellbore with 321 m length
was drilled in Kynovskiy horizon reservoir that
is characterized by a heterogeneous behavior of
permeability and porosity.

For setting the packer-plug and performing
perforation developed a unique BHA that combined
setting tool with powder explosives and perforation
charges. Running a tandem BHA at a setting depth
in horizontal wellbore was performed by the
injection of a fracturing fluid or a process fluid
into the wellbore. A lubricator unit and a hydraulic
blowout preventer provided pressure integrity of the
wellhead.

Preparation included rigging up the equipment,
wellbore drifting with a tandem BHA dummy and
pressure test of lubricator and preventer for 500 atm.
Job duration was no more than 6 hours.

The running speed for a tandem BHA in a vertical
wellbore was up to 5000 m/hour. Once BHA is
in the horizontal wellbore and cannot move by
its own weight, a high-pressure fracturing pump
is launched with a rate 0.3-09 m?/min. Pump is
stopped once BHA reaches the required depth. Then,
alogging cable tension allowslocating BHA at the
target depth. Then, a powder charge of the setting
chamber is activated, powder gases pressure sets the
plug and shears pins. After that, perforation charges
are located at the required depth by a logging cable
tension and the next fracturing stage is performed.
After pulling the used BHA out of hole, a soluble
ball is dropped and a pump is launched after the
estimated time. Then, a ball is injectedto a landing
seat in the plug with a rate 0.3—0.6 m3/min. The
moment when ball lands on the seat is defined by an
instant rise in the wellhead pressure. After that, rate
isincreased to a planned value and a fracturing is
performed.

Quality control of BHA make-up was performed in
two ways: a visual BHA inspection after retrieval and
areal-time control.

Water-soluble (phantom) balls with a size of
92.4 mm were used for isolation of previously
fractured zone. Lubricator was rigged down, a ball
was dropped and a blind cap was installed. Estimated
dissolution time: 48 hours. The essential requirement
for technology implementation was the maximum
precise injection of proppant mixture during
fracturing.

Duration of operation for setting a packer-plug and
perforation was from 1.4 to 2.19 hours that is
10 times faster than a standard operation with a
tubing. The overall duration was 2 days. There was
no need to drill plugs and clean out the wellbore.
Stimulation crew installed a small-sized ESP-80.

A real production rate exceeded the expected
one by 4.5.

Experience and Optimization of the
MGRP Technology for Oil Rim Field

Alexander BELOV, Gazpromnefit-Yamal LLC;



3amIyLIKa. PacueTHOE BpeMs Ha4asIa paCTBOPEHUSL:
48 yacoB. O643aTEIbHBIM YCIOBUEM JJI51 PEATN3AIUU
TEXHOJIOI'MU ABJIAJIOCH BBIIIOJIHEHME Iporiecca I'PIT ¢
MAaKCHUMAJIbBHO TOYHOI IIPOAABKON IECYAHOU CMECH.
IIpOAOIKUTENBHOCTD BBIIIOJIHCHUS OIEPAITU TTO
YCTAHOBKE MAKEP-MIPOOKU U NEPHOPALINU 3aHUM A
oT 1,40 110 2,19 yaca, 4To B ICCITKHU Pa3 ObICTPEE, UEM
BBITIOJIHEHHUE PA6OT O CTAHAAPTHOU TEXHOJIOTUU
nyteM CITO HKT. O6mias npoaomKUTENBHOCTD
PaboT COCTABMIIA ABOE CYTOK. [IpH 3aKIIOYUTEIBHBIX
paboTax He NOTPEOOBAIOCH PA6OT IO OYPEHHUIO
OTCEKAIONIUX MPOOOK U IIPOMBIBOK 320041
DAKTUYECKUI ICOUT NPEBBICUI O3KH/IAEMBIIA
B4,5 pa3a.

OnBIT PAaGOTHI K ONMITHMHU3AIH S
TexHoJoruu MI'PII 6e3 mogrema THKT Ha
IOATI'a30BBIX H BOJOILJIABAXOIIHX 3AJI€KAX
Anexcandp BEJIOB, OO0 dasnpommedmos-Amcans;
Cepeeti CHMAKOB, OOO d asnpommedpmo HTL]>;
Koncmanmun BYF/[HH, Anmon YAPYIIIHH,
Muxaun/[EMKOBHY, dIlmombepice»

B Hacrosmee Bpems C y4eTOM YXYALIECHUS
Ka4eCTB4 PA3BEAAHHbBIX 3a114COB OTAE/IbHBIM
U YPE3BBIYANTHO BA’KHBIM CTAHOBUTCSA BOIIPOC
BO3MOKHOCTH IPUMEHEHHU HA HEPTAHBIX
OTOPOYKAX MHOI'OCTAJAHUIHOI'O INAPABINYECKOIO
paspeiBa miacta (MI'PIT). IIpu nnposegeHuu
MI'PIT KOMIIaHUA-ONEPATOP CTOIKHYIIACH CO
CJIO’KHOU I'€OJIOTMYECKON MOJIC/IBIO I1J1ACTA,
XAPAKTEPUIYIOLIEIOCA OTCYTCTBUEM INIMHUCTBIX
IIEPEMBIYEK U HE3HAYUTEIbHBIMU KOHTPACTAMU
B CTPECCAX MEXKAY IPOIIACTKAMU, YTO CBA3aHO C
PHCKOM IIPOPBIBA B I'A30BYIO 30HY. IDKUM IIPUMEPOM
BHEJPEHNS MHHOBAITMOHHOM TeXHOM0rnu MI'PIT
CTaJ1 OIIBIT, HOJY4YEHHBIN HAa HOBOIIOPTOBCKOM
MECTOPOXK/IECHUH, TTIE YCIIEITHO ObLIH MIPOBEAECHDI
30- 1 27-craguitHble rTUAPOPA3PHIBLI I1J1ACTA I10
«6eCcIapoBOM» TEXHOJIOTUH C UCIIOIb30BAHUEM
Myt I'PIT, yripaBiseMbIX HA THOKOU HACOCHO-
KOMIIPECCOPHOM TPybHeE 6€3 NOAbEMA HA IOBEPXHOCTD
BO BpeMs IIPOBEIECHUA I'NAPOPA3PhIBA.

ITocnenHer TEHACHITUEN KOMITAHU K-
ONEPATOPOB ABJIAETCA NOBBIIEHHE TPEOOBAHU
K TEXHUYECKUM 1 TEXHOJIOI'MYECKHM ACIIEKTAM
MTI'PIT, riie onpeaensaionuMu (PaKTOPAMH ABJIAIOTCA
3(PPEKTUBHOCTD ONEPALIHH, KOJIMYECTBO CTAJU,
JUIMHA TOPU30OHTAIBHOI'O YY4CTKA, BO3MOXHOCTD
nOBTOPHOTO I'PIT 11 3aKpBITHUA/OTKPBHITHA
OPTA JUIS OTCEYEHUA OOBOAHEHHBIX YYACTKOB
M OI'PAHUYEHNA I'a30IPUTOKA. [ToyYeHHBIN
OMBIT JOKA3BbIBAET BO3MOXXHOCTH COBPEMEHHBIX
TEXHOJIOI'MH BBITIOJIHUTD ITOCTABJIEHHBIE 33/1a4H,
B TO BpeMs Kak THKT no3BossieT yIoBIEeTBOPUTD
BBICOKHE TPEOOBAHUS, 4 TAKIKE PACIIUPUTD I'PAHULIBI
npumenenust. ITopor B 30 craauit MI'PIT 6511
YCIIENTHO MPEOOJIEH, YTO MTO3BOJINUIO YBETUYUTD
IUIOIA/b KOHTAKTA C INIACTOM ITOCPEACTBOM
OOJIBIIEIO KOJTMYECTBA CTAAUM. B TO K€ BpeMs METO/
3aKaHYMBAHUS ITIO3BONINII TPOBOAUTE MI'PIT 6€3

4

Sergey SIMAKOV, Gazpromneft-N1C LLC; Konstantin
BURDIN, Anton CHARUSHIN, Mikbail DEMKOVICH,
Schlumberger

Today, when most reservoirs have low productivity,
the question of whether hydraulic fracturing can
be applied to the oil rims becomes very important.
During hydraulic fracturing at Novoportovskoe field,
the operator was faced with a complex geological
model of the reservoir characterized by an absence
of strong barriers and minor contrasts in stress
between interlayers associated with high risks of
breakthrough into the gas zone. An outstanding
example of oil rim stimulation and application of
new technology was a project in Novoportovskoe
field where 30- and
27-stage multistage
fracturing operations
(MSF) were successfully
performed with a shifting
ports completion operated
by coiled tubing.

Currently, oil and
gas companies are
increasingly demanding
technical and
technological aspects
of the MSF, where the
determining factors
are the efficiency of
operations, the number
of stages, the length of the
horizontal part of the well,
the possibility of refracturing, and ability to open /
close sleeves after operation for water and gas shut-
off. The experience gained shows the possibilities of
modern technologies, where the use of coiled tubing
enables meeting the high requirements and also
expanding the boundaries of the application. The
30-stage boundary was successfully overcome and
allowed to increase the formation coverage by means
of more fracturing stages. At the same time, the
completion method made it possible to perform MSF
without pulling the coiled tubing out of hole and to
use all the capabilities and benefits of CT in the case
of a screenout (SO).

The teamwork between the customer and several
of the contractor’s product lines enabled successful
completion of the integrated project under the
difficult geological and climatic conditions of the
Novoportovskoe field, which is located beyond
the Arctic Circle. An optimized concept of MSF
with the use of re-closable full-pass hydraulic
fracturing sleeves, operated by a single-trip coiled
tubing-conveyed shifting tool was developed and
implemented.

The integrated method of multi-stage hydraulic
fracturing allowed achieving effective fracture
coverage to increase the recoverable reserves, while
preventing fractures in the gas cap and bottom water.

The sliding sleeves MSF technology, operated
by coiled tubing without pulling it out of hole, is
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TEXHOJIOI'MU

nogabeMa THKT Ha HOBEPXHOCTH U UCTIOJIB30BATh
IPEUMYIIECTBO HAXOXKAEHUS TMOKOI TPYOhI B
CKBaXUHe npu nonydenuu CTOIa I'PIL

KoMmangHas paboTa KOMIIAHUU-ONEPATOPA
U CEPBUCHBIX KOMITAHUU IIO3BOJIN/IA JOCTUYD
yCIIEXA B UHTEIPUPOBAHHOM IIPOEKTE, HECMOTPA
Ha CJIOJKHBIE I'€OJIOI'MYECKUE U KIMMATUYECKUE
yc10BUs1 HOBOIIOPTOBCKOI'O MECTOPOXKICHUS,
PACIIONIOKEHHOI'O 34 IIOJIAPHBIM KPYI'OM.
OnTuMn3npoBaHHasa KoHuenuysa MI'PII ¢
MOJTHONPOXOAHBIMH MHOTOPAa30BBIMU My(PTaMHU
MTI'PII, yripaBisseMbIMH C [IOMOLIBIO KJII04Ya-
TONKaTeNA, cnyckaemoro Ha THKT, 6p11a
pa3paboTaHa U YCIIEIHO BHEAPEHA.

HWHTErpUPOBAHHBIN METOL MHOI'OCTAAUUHOI'O
TUAPOPA3PHIBA INIACTA MO3BOJIUI JOOUTHCA
3P PEKTUBHOI'O MOKPHITHUS IJIACTA CETHIO
TPEMUH, YTOOBI YBEJIMYUTD U3BJICKAEMBIE 3AM1ACHI,
OIHOBPEMEHHO IIPEAOTBPAILAs [IPOPBIBLL B 'A30BYIO
LIAIKY U B IOAOLIBEHHYIO BOAY.

Texnonorus MI'PIT co cABUKHBIMU MY(PTAMH,
ynpasngeMbpiMu Ha THKT 6€3 nogbema Ha
IOBEPXHOCTD, IPUMEHUMA KAK B PETHOHE, TAK
U B MUPOBOM MacITaoe. JJoKnaz COAEPKUT
OIUCAHME OIBITA, BBIyYEHHBIX YPOKOB U JIYUIINX
NPAKTHUK HA OCHOBE ONbITA BbINOJAHEHUA MI'PIT Ha
HOBONMOPTOBCKOM MECTOPOKAECHUH IPU BHEJIPEHUN
HOBOT'O ITOJIX0/14 ITO THIPABINYECKOMY PA3PBIBY
M1ACTA I MECTOPOXKIEHUI C HEPTAHBIMUA
oTopoukamy, rje 'HKT ceirpasa OfHy U3 KJIIOYEBBIX
poJieit. Takoke ONMCHIBAETCS IIEPBBI B MUPE
YCIIENIHBIN ONBIT 3aKPBITUA OpTOB MI'PIT nocie
1 ropa aKCcIIyaTanuy CKBaKUHBL. 30-CTagunHN
I'PIT 6611 IPOBEJEH B icKabpe 2017 roja, u cycTa
1 rop axcnyaranuu, B 2018 rogy, HA OCHOBAHUU
[1T'H ObL11M OIIPEAEICHBI 30HBI IIPOPBIBA I'd34 13
8 IOPTOB, KOTOPBIE OBbLIN YCIIEITHO 3aKPBITHI C
nomoibio T'HKT. TJaHHasg TEXHOJOIHS MOXKET HAUTU
CBOE IIPUMEHEHUE U HA IPYTUX MECTOPOXKJEHUAX,
I7I€ 3aKAHYMBAHUE C IIOMOIIBIO TOPHU30OHTAJIBHOT'O
y4dacTka ¢ Mmy(pramu MI'PIT gBi1sieTCsI OCHOBHOM
cTpareruer pa3paboTKH 34114COB.

B coBpeMEHHBIX peanAX HE(PTETA30BLIE
KOMITAHUU IIPENBABISAIOT BCE 6ObIIE TPEOOBAHUI
K TEXHUYECKHUM U TEXHOJIOI'MYECKUM ACTIEKTAM
MTPII, rae onpeaensomuMu (PaKTOPAMU CTAIN
3P PEKTUBHOCTD IPOBEAECHUS OIICPALINI,
KOJIMYECTBO CTAUH, IVIMHA TOPU3OHTATIBHOMN YaCTH
CKBAKHHBI, BO3MOXXHOCTB [IOBTOPHOI'O PA3PbIBA U
OTKPBITHA/3AKPBITUS [IOPTOB IIOCJIE AKCIIYATALIUH
JUIS1 BOJIO-, I'A30U30JIALIUH. [TOJIy4EHHBIH OIBIT
IIOKA43bIBA€T BO3MOXXHOCTH COBPEMEHHBIX
TeXHOJIOTUH, rjae npumeHeHne 'HKT no3sosseT He
TOJIBKO COOTBETCTBOBATD BBICOKMM TPEOOBAHUSM,
HO U PACHIUPATH 'PAHUIBI IPUMEHEHU . Tak
rpanuna B 30 cTaauil OblIa YCIICIIHO IIPEOLOJICHA
Y [TO3BOJINJIA YBEJIUYUTD KOIPPUIIUEHT OXBATA
IJ1ACTA IIOCPEACTBOM OOJIBIIEIO KOJIUYECTBA CTAAUNI
I'PIT. ITpu 3TOM METO/ 3aKAHYMBAHMS ITO3BOJINII
npousBoauTh MI'PII 6e3 nogpema F’HKT Ha
IIOBEPXHOCTD U UCIIOJIB30BATH BCE BO3MOXHOCTHU U
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applicable to further operations in the region and
worldwide. This paper describes the experience,
lessons learned, and best practices gained at the
Novoportovskoe field while deploying a novel
application of MSF for oil rim deposits where CT
was used as the key enabler. It also describes the first
success worldwide in closing of sleeves after

1 year of well production. The well was completed in
December 2017 with a 30-stages, and in 2018, after
a year of production, logging showed a gas break
through which required eight sleeves to be closed.
All eight sleeves were successfully closed. This
method can be applied to other oil and gas fields,
where the construction of horizontal wells with MSF
is the main development strategy.

Today, oil and gas companies are increasingly
demanding technical and technological aspects
of the MSF, where the determining factors are the
efficiency of operations, the number of stages,
the length of the horizontal part of the well, the
possibility of secondary fracturing operations, and
ability to open/close ports after operation for water
and gas shutoff. The experience gained shows the
possibilities of modern technologies, where the use
of CT allows meeting the high requirements and
expanding the boundaries of the application. The
30-stage boundary was successfully overcome, and
this enabled increasing the formation coverage by
means of more fracturing stages. At the same time,
the completion method made it possible to perform
MSF without lifting the CT to the surface and to use
all the possibilities and advantages of CT in the case
of screenout.

The teamwork of the customer and several
segments of the contractor allowed achieving
success in this operation in the difficult geological
and climatic conditions of the Novoportovskoe
field located beyond the Arctic Circle. An optimized
concept of MSF with the use of reclosable full-
pass hydraulic fracturing ports, operated on CT
without lifting to the surface during fracturing, was
presented and implemented.

The following results were achieved:

* In one week, 57 hydraulic fracturing stages were
completed.
» Hydraulic fracturing stage time was reduced by

63%.

* The number of stages per well increased by 43%.
* The gas factor for storage was reduced from that of
previous fracturing operations.

At this stage of oil industry development, the so-
called difficult-to-recover reserves are becoming
more and more involved in development. The
most important point in the development of these
deposits is economic feasibility. The experience
of the Novoportovskoe field is perhaps the most
extensive in Russia in terms of approbation of
various systems and strategies for completing
horizontal wells with MSF in an oil rim environment.
The integrated method of multistage hydraulic
fracturing of the formation allowed achieving



NPEUMYIIECTBA THOKOM TPYOBI B CITy4dae MOJIydYEHUS
pexuma «CTOID.

KomangHas paboTa 3aKa34UKa U HECKOJIBKUX
CETrMEHTOB NOAPAAYNKA TO3BOINUA JOOUTBHCS
yCIEXA B MIOCTABJIEHHOMN 33/144€ B CJIOKHBIX
T€OJIOTUYECKUX U KJIMMATUYECKUX YCIOBUAX
HOBONOPTOBCKOI'O MECTOPOXKICHUS,
PaCONOXEHHOTO 32 NOMAPHBIM KPYrom. beuta
MNPEACTABIEHA U PEATU30BAHA ONTUMHU3UPOBAHHAS
KOHLIENIMA IIPOBEJEHNUA MHOT'OCTAgUuUHOTO I'PIT C
NPUMEHEHHUEM MHOT'OPA30BbIX OJTHOIIPOXOJHBIX
cABKHBIX My(QT I'PIT, yIpaBiseMbIX HA THOKOI
HACOCHO-KOMIIPECCOPHOM TPybHE 6€3 IO IbeMa
I'HKT Ha NOBEPXHOCTD BO BPEM S MIPOBEICHUA
TUJPOPA3PHIBA.

BpUIH JOCTUTHYTHI CIEAYIOIINE PEZYIBTATHL:

e 57 craguu I'PII 32 Hexeio;
* COKparlieHue BpeMeHu nposeaeHus IPIT Ha 63%

U1 KA>KJIOM CTa N,

* YBEJIMYEHUE KOJTUYECTBA CTAJIUNA HA CKBAXKUHY

Ha 43%;

* COKpPAIllEHUE I'a30BOr'0 (DAKTOPA ITO CPABHEHUIO C
panee npoBegeHHbIMU onepanuamu ['PIT.

Ha 1aHHOM 3Tane pa3zBUTUA HEPTAHONU
MPOMBIIIJIEHHOCTH BCE BAKHEE B PA3PAOOTKE
JaHHBIX MECTOPOXAECHUI CTAHOBUTCS
3KOHOMHUYECKAA LIEIECOOOPAZHOCTD. OIBIT
HoOBOIOPTOBCKOI'O MECTOPOKACHUSA, HOXKANYH,
SIBJISIETCSI HAanbO0J1ee OOMUPHBIM B POoccuu B 1yiaHe
AIPOOAIINHU PA3IUYHBIX CUCTEM U CTPATETUHA
3AKAHYMBAHUA TOPU3OHTAJIBHBIX CKBAXXUH C MI'PIT B
YCJIOBUSIX HEPTAHBIX OTOPOUYEK. MHTEIPUPOBAHHBIA
METO/] IPOBEJEHUA MHOTOCTAJUIMHOTO
TUPABIMYECKOIO PA3PbIBA IJIACTA ITO3BOJIII
JOCTUYb 3P(PEKTUBHOI'O OXBATA TPEUMHAMH IIJIACTA
C LIEJIBIO YBEIINYEHU S KO3 PUIIHEHTA U3BJICKAEMbBIX
34I14COB, IIPU 9TOM HE JOIIYCTUB NIPOPsIBOB I'PI1 B
ra30BYIO IIAIKY U ITOJOIBEHHBIE BOJDL

IToce ycnenrHoro onelTa 3aKpeITus HopToB MI'PIT
CcryCcTa 1 rop akCrryatanuu rexuonorus MI'PIT
CO CABHMKHBIMHM MY(PTAMHU JJOKA34J1d CBOIO POJIb HE
TOJIBKO K4K CPEACTBO CTUMYJIALIAY IIJIACTA, HO U
K4K Ha/JICKHBIH CIIOCOO yIIPaBIE€HUs Pa3pabOTKOM
MECTOPOXKAECHHUA HA IIPOTAXKEHUN BCETO LIUKIIA.

B cirydae npopbiBa Ia3a MJIM BOAbL, KOMIIAHUA-
OIIEPATOP UMEET IIPOBEPEHHBIN METOJ, [1J11
HU30JIAIIHH [1EJIEBBIX [IOPTOB, ONITUMHU3UPYS TAKUM
00pa30M paboTy CKBAKHHBI.

Texnonorusa MI'PII 1o «6ecmapoBO» TEXHOJIOTUH,
¢ ucnonb3oBanrem MmydT I'PIT, yripasiasgeMbIX HA
I'HKT 6€e3 nojybeMa Ha IOBEPXHOCTD, [IPHUBJICKACT
K cebe Bce 60IIbIIE BHUMAHUA KAK B PETUOHE,

TAaK 1 B MUpPE. B cTaThe ONMCAH NOJYYEHHBIN HA
HOBONIOPTOBCKOM MECTOPOKACHUHU OIIBIT, IJ1€
OCHOBHOE€ BHUMAHUE VESIETCSI TEXHUYECKOH
cTopoHe onepanuii c npuMmenenuem T’HKT. DToT
METO/T MOXKET OBITh IPUMEHEH K IPyTUM HEDTIHBIM
U I'a30BBIM MECTOPOXIECHUSAM, T7I€ CTPOUTEIBCTBO
TOPU3OHTAIbHBIX CKBAXXUH ¢ MI'PII aBisgeTcs
OCHOBHOM CTPAaTETUe pa3BUTHS.

effective fracture coverage to increase the
recoverable reserves while preventing fractures in
the gas cap and bottom water.

With the first case of successful closing ports after
1 year of production, the MSF technology proves
its capability to be not only means of formation
stimulation but also a reliable method to control and
manage the field development through the entire
lifecycle. If gas or water breakthrough occurs, the
operator has a robust tool to isolate the ports and
thus to optimize field development.

The shifting port MSF technology, controlled
by CT without pulling out to surface, is applicable
to further drilling in the region and worldwide.
The article described the experience gained at
the Novoportovskoe field, which focused on the
technical side of CT operations. This method can
be applied to other oil and gas fields where the
construction of horizontal wells with MSF is the
main development strategy.

Hydraulic Fracturing — from Tasks to
Equipment
Yury BELUGIN, NOV FIDMASH

At the SPE Technical
Conference “Hydraulic
fracturing in Russia:
- 1 Experience and
Y A Prospects” held
@3 in September in
— Kaliningrad, a number
of issues related to
hydraulic fracturing
in Russia were raised.
Technological, legal
/ legislative aspects
were affected, as well
as trends and drivers
in these areas. But the
main vector indicated
the need to introduce
new high-performance technologies in hydraulic
fracturing.

And of course, the successful implementation of
these technologies requires new equipment that
meets the relevant requirements.

This implies a mutual movement of the technology
developers and equipment manufacturers towards
each other. And of course, before something new
gains confidence and becomes familiar, quite a
few field experiments must take place, not always
successful and often associated with certain risks
that equipment manufacturers, service companies
and customers evenly share.

NOV FIDMASH, as one of the manufacturers
of equipment for hydraulic fracturing, is ready to
respond to challenges, because we have considerable
experience, knowledge and all the necessary
resources to develop and manufacture equipment
required for modern and promising technologies,
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I'PII - OT 32124 K OGOPY/IOBAHU IO
FO.B. BEJIVIHH, C3AO «DPHIMALLL>

Ha npoxogusiiei! B ceHTa6pe B KamnHuHrpaae
TeXHUYECKON KOH(pepenuuu SPE {'PITB Poccum:
OIIBIT U IIEPCIEKTUBLI> IIOAHNUMAJICA LIE/IbIA
psA BOIIPOCOB, Kacaomuxcsa I'PIT B Poccun.
3aTparuBaJIMCh TEXHOJIOINYECKUE, IIPABOBLIC/
3aKOHO/ATEJIbHDBIC ACIIEKTDI, 4 TAKXKE TPEH/bL U
JparBepPEl B JAHHBIX O6/1ACTAX. HO OCHOBHBIM
BEKTOPOM OO03HAYAJIACh HEOOXOAMMOCTD BHEJPEHUSA
HOBBIX BBICOKO3(D(PEKTHUBHBIX TEXHOIOIMH B ['PIT.

W, KOHEYHO XK€, IS yCIIEITHOI'O BHEAPEHUSA 3TUX
TEXHOJIOTHUH TPEOYETCA HOBOE OOOPYIJOBAHHUE,
OTBEYAIOIIEE COOTBETCTBYIOIIUM TPEOOBAHUAM.

DTO npeAronaracT B3auMHOE JBUKECHHIE
HABCTPEYY IPYT APYTY Pa3pabOTUNUKOB TEXHOJIOT U
U NIPOU3BOAUTENEN O60PYI0BaHMA. KOHEYHO,
MPEX/IE YEM YTO-TO HOBOE 3aBOIOET JOBEPUE U
CTAHET IIPUBbIYHBIM, JOJIKHO IIPONUTH HEMAJIO
3KCHEPUMEHTAIBHBIX U ONIBITHBIX PA0OT, HE
BCEIZA YCIIECIIHbBIX U 3a49ACTYIO CBI3aHHBIX C
OIIPEAEJIEHHBIMU PUCKAMU, KOTOPBIE IIOPOBHY JE/IAT
MEXY COO60I MPOU3BOAUTEIN OOOPYAOBAHNUA,
CEPBHCHbBIE KOMITAHUU U 3AKA34YUKU.

C3A0 «PUIMAIII», KaK OAMH U3 IIPOU3BOAUTEICH
o6opyaoBanus 111 [PIT, TOTOBO OTBETUTH HA BBI3OBBI,
TAK KAKy HAC €CTb 3HAYUTEIbHBIN ONBIT, 3HAHUA U
BCE HEOOXOMIMBIE PECYPCHL, YTOOBI PA3PabOTATh
U1 U3TOTOBUTB OO0OPYOBAHUE, TPEOYEMOE IS
COBPEMEHHBIX U ITEPCHEKTUBHBIX TEXHOJIOT U,
TAKUX KaK MHOrocTatuvnble I'PIT, UMITy/IbCHBIE
unu kiaacrepuslie I'PIT I'PIT ¢ 60npmnMyu 06bEMaMU
34Ka4YKU, IPONIIAHTHO-KUCIOTHBIE ['PI], a30THO-
TIEHHBIE U JIP.

B moknazne paccMaTpuBaoTCA JATbHEUIIINE
MIYTH PA3BUTHS IIPOLIECCUHIOBOIO OOOPYAOBAHUA
I'PIT, COOTBETCTBYIOMIETO TEXHOJIOINIYECKUM
TPEeOGOBAHUAM I10 IIPOU3BOJIUTEIBHOCTH, JABICHUSAM,
TOYHOCTHBIM ¥ CKOPOCTHBIM ITAPAMETPAM BbIXO/A
H4 32JAHHBIC PEKUMBL TaKKe OOCYKIACTCS
BO3MOKHOCTB IOCTpOoeHU psiota ['PIT ¢
NIEKTPOIPUBOJOM.

BO3MOKHOCTH pE€ATHU3ALHH TEXHOJIOTHH
I'PII ¢ LPG Ha TepputTopuu Poccuiickon
denepanuu

BA.IIBITAHKOB, JI.A. MATAZIOBA, PI'Y (HHY) negomu
u easa um. M. Iyoxuna

OpHUM U3 Hanobosee 3PPEKTUBHBIX METOJJOB
Pa3pabOTKU I'A30BbIX U HEPTAHBIX MECTOPOXKIACHUM C
OCJIO’KHEHHBIMH YCJIOBHAME JJOOBIYU YIVIEBOAOPOLOB
SIBJISICTCA TMPABINYECKNI pa3phIB rtacTa (IPID).
OIHAKO IPHMEHEHUE HANOO0JIEE PACTIPOCTPAHEHHBIX
skugkocte 'PIT Ha BOMHOM OCHOBE HE BCEra
LIEJIECOOOPA3HO, HAITPUMED, B KOJUIEKTOPAX C HU3KHUM
ITACTOBBIM JJABJIEHUEM, BOAOYYBCTBUTEIbHBIMHU
MHUHEPATAMHU, HU3KOIIPOHULIAEMBIMU UJIN
CI1a6OKOHCOMUAUPOBAHHBIMHU IOpOogaMu. Ha
OCHOBaHUH 33PYOEKHOIO OITBITA MOXKHO CENATh
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such as: multi-stage hydraulic fracturing, pulsed or
cluster hydraulic fracturing, hydraulic fracturing
with large injection volumes, proppant-acid
hydraulic fracturing, nitrogen foam hydraulic
fracturing, etc.

The report discusses the further development
paths of hydraulic fracturing equipment that meets
the technological requirements for performance,
pressure, accuracy and speed parameters for
reaching the specified modes. The possibility of
building a fleet of hydraulic fracturing with electric
drive is also discussed.

Feasibility of LPG Fracturing Technology
in Russia

V.A. TSYGANKOV, L.A. MAGADOVA, Gubkin Russian
State University of Oil and Gas

One of the most effective methods of development
of oil and gas fields with harsh conditions of
extraction of hydrocarbons is the hydraulic
fracturing. However, application of most of water-
based fracturing fluids is not always effective. The
example is hydraulic fracturing in reservoirs with
low reservoir pressure, water sensitive minerals
and low-permeability or poorly consolidated rock.
Based on foreign experience it is possible to make a
conclusion that one of the latest fracturing fluids for
these reservoirs can be a hydrocarbon fluid based on
liquefied petroleum gas (LPG) or light hydrocarbons.
Application of these fluids can be a promising
technology in Russia.

Now there is no universal approach to
development of Bazhen formations and other similar
formations in Russia. A new perspective integrated
approach will allow to achieve these objectives
and open the way to development of almost
inexhaustible source of hydrocarbons estimated by
tens of billions of tons of oil.

Development of such approach cannot be
carried out by one organization or one enterprise.
Such complex work demands involvement of
alarge number of organizations having unique
competences. The
engineering center of
Gubkin university of oil
and gas is ready to be
the coordinator of this
project and unite leading
enterprises of the Russian
oil and gas industry.

Achievement of this
purpose is possible by
solving a number of
problems, which will be
solved by consortium
members. All tasks
represent real challenges
which oil and gas
companies face every day,
and scientific challenges



BBIBO/I, YTO OTHOM M3 HAN60IEE COBPEMEHHBIX
SKUJIKOCTEN PA3PbIBA /I TAKUX IJIACTOB MOXKET
ABJIATBCS YITIEBOJOPOAHAS XKUJAKOCTb HA OCHOBE
CKUXKEHHOTI'O yIJIEBOAOPOAHOro rasa (LPG) nnun
JIETKUX YIVIEBOAOPOAOB. [IpUMEHEHUE TAKUX
JKUJKOCTEN HA MECTOPOXKAECHUAX POCCHUITICKON
deepaii UMEET 6OJBIITNE NIEPCIICKTHUBBL.

B nHacrosiee BpeMst HE CYIIECTBYET
YHUBEPCAJIBHOT'O NOJIX0/1A K PA3pA00TKE
OA’KEHOBCKOM U AHAJIOT'UYHOM €1 CBU'TAM B
Poccuiickon ®epepaniyi. HOBbINA NEPCIEKTUBHBINA
KOMILJICKCHBIN OAXO/] TO3BOJIUT JJOCTUYb 3TOU
1IEJIM U OTKPBITH JIOPOTY K pa3padOTKE NPAKTUYECCKU
HEUCYEPHAEMOI'0O UICTOUYHMKA YITIEBOJIOPOJIOB,
UCYHUCISIEMOTO ICCATKAMH MUJIJINAP/IOB TOHH HE(PTH.

BbeIipaboTKa TAKOrO NOAXOA HE MOXKET OBITh
PEANN30BAHA CUJIAMH OJTHOHM OPraHU3aIuU
WJIU OJTHOT'O IpeanpusTus. Takas C1oKHas
MHOI'OI'DAaHHAs paboTa TPEOYET 3aJCHCTBOBAHU S
OOJIBIIOIO KOJIMYECTBA OPIraHU3AIINH, 0013 /1AI0IUX
YHUKAJIbHBIMU KOMIIETEHIIUAMU. WHXKUHUPUHIOBBIA
HeHTp 'yOKMHCKOTrO YHUBEPCUTETA HE(PTH U ra3a
T'OTOB BBICTYIIUTB KOOPAHUHATOPOM JIAHHOTI'O IIPOEKTA
U OO'BETUHUTD I10/] CBOMM HAYAJIOM BEIYIIIHE
NpeANnpUATHUI HEPTEra30BOM OTpacau Poccnn.

JoCTuREHUE TaHHOM LIEJIU BO3MOXKHO 34
CUET PEHIEHUS PsA/iA 33124, KOTOPBIE U OyIyT
pEeLaThCs WieHaMU KOHCopLuyMa. Bee 3aaun
NPEACTABISIOT COOOU OJJHOBPEMEHHO BBI3OBBI, C
KOTOPBIMH €KETHEBHO IPUXOUTCS CTAJIKUBATHCS
He(MTEra30BbIM KOMITAHUSM, U HAyYHO-
UCCIIEN0BATEIBCKUE TOPU3OHTHL, IIOCTHKEHNUE
KOTOPBIX 3HAKOMO aKa/IEMUYECKUM OPIraHU3ALISIM.
HoBu3Ha BCeX 327129 3aAK/TIOYACTCS B TOM, YTO JI0
HACTOSIIIETO MOMEHTA IIPEIJIAraeMasi TEXHOJIOTUsL
He 6blIA IIPEICTABICHA HA POCCUIICKOM PBIHKE
U, IO CYTH, HA HA4YAJIbHOM 3TAII€ IIPOECKTA OHA
SIBJISIET COOOM YEPHBI SAIUK, KOTOPBIHA TAUT B cebe
MHOECTBO HEU3BECTHOCTEN 1 HEOIIPEAEIEHHOCTEN,
HO IIPU 3TOM TAKOU MAHAIIUNA CBOUMH
NEPCIIEKTUBAMU.

B KauecTBe 327124 IPOEKTA MOXKHO BBICIUTD
CIenyIomye 0onpInue OJI0KU:

1. Cozpanue 1a60paTOPHOIO OOOPYLOBAHUS.

2. Pazpaborka xxujgkocrer I'PIT.

3. Co3ganue ¥ IPUMEHEHUE IIPOIPAMMHOTO
obeCcIieYeH s 111 UCCIIEJOBAHN M CKBAKUH IPU
JIOOBIYE VITIEBO/IOPOIOB U3 HETPATUITHOHHBIX
KOJJIEKTOPOB.

4. CozlaHue U IPUMEHEHHNE IIPOTPAMMHOIO
obecrieyeH s I 10/100pa MECTOPOXKICHUH
U CKBAXKUH-KaH/WU/IATOB IIPH PEATU3AIINNU
TexHonoruu I'PIT ¢ npyuMeHeHneM B KaueCTBe
SKHJIKOCTEN pa3pblBa CKUKEHHBIX I'A30B.

5. IIpoexkTupoBaHue U co3ganuce gaora I'PIT,
CITOCOOHOT'O 3aKAYUBATH CKHUKEHHBIH I'd3 B
KA4eCTBE JKUJIKOCTH PA3PbIBa (TIECKOHOCUTEIA).

HcciaegoBaHus CKBAXKHUH IIOBXOBCKOI'o 1
HO2xHO-BBIMHTOMCKOI'O MECTOPOKIAECHUN
B 3amagHo¥ CHOHPH C ITIOMOIIBIO }

that are being solved by research organizations. The
novelty of all tasks is that until now the proposed
technology was not presented at the Russian market
and, in fact, at the initial stage it is a black box, which
conceals a number of uncertainties. At the same time,
solving these tasks can lead to great perspectives.
All tasks of the project can be divided to the
following big units:
1. Development of the laboratory equipment;
2. Development of fracturing fluids;
3. Development and application of the software for
well surveys in unconventional reservoirs;
4. Development and application of the software
for selection of fields and candidate wells for
implementation of fracturing technology with
application of liquefied gases as fracturing fluids;
5. Design and development of the fracturing fleet
capable of pumping liquefied gas as fracturing
liquid.

Well Surveys in Povkhskoye and Yuzhno-
Vyintoyskoye Fields in Western Siberia
with Marker Diagnostics Quantum PLT

Kirill OVCHINNIKOV, GeoSplit LLC

The report
represents the results
of field application of
marker diagnostics
for the solution of a
number of problems
of development of
Povkhskoye and
Yuzhno-Vyintoyskoye
fields in Western
Siberia. This report
presents the results of
internal and external
tests of technology for
confirmation of the
stated characteristics,
results of dynamics of
fracturing stages performance on 10 wells and lessons
learnt during implementation of the project.

Traditional methods of creation of inflow profiles
in horizontal wellbores by means of downhole
operations allow obtaining data using logging
tool during the short time period. However, these
methods do not allow to monitor influence of
various production modes and downhole pumping
equipment on productivity of intervals. Quantum dots
marker-reporters are delivered into the formation
by means of coating on the proppant. This allows
obtaining data on performance of different intervals
of the well for at least one year. Quantum dots are
used in marker diagnostics due to a large number
of possible combinations obtained by synthesis of
marker-reporters. A unique markers combination is
used for each fracturing stage or well interval. Within
one year, marker-reporters are washed away by water
and liquid hydrocarbons and transported to a surface
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TEXHOJIOI'MU

MapKEePHOH JHATHOCTHUKHU Quantum PLT
KH OBYHUHHHKOB, OOO «'eoCnnum»

JoKna npeAcTaBiIsaeT PE3YIbTAThI IIPAKTUYECKOIO
HPUMEHEHUS MAPKEPHOM JUATHOCTUKU JIJISI PEMICHU S
LIEJIOTO PAZAA 32724 Pa3padboTKu [TOBXOBCKOTO U
HOXHO-BBIMHTONCKOTIO MECTOPOXKAECHUN B 3aI1aJHON
Cubupu. BHUMaHUIO ayIUTOPUH IPEICTABICHDI
PE3YABTATE BHYTPEHHUX M BHEITHUX UCTIBITAHUH
TEXHOJIOT'MH HA NOATBEPK/ICHUE 3A5BJICHHBIX
XAPAKTEPUCTUK, PEIYIBTATHI JUHAMUKU PAOOTHI
crynene I'PIT Ha 10 CKBAXKMHAX, 4 TAKXKE
BbIHECEHHBIE IIPU PEAJIM3ALIMU IIPOEKTA YPOKMU.

TpaguIUOHHBIE METO/BI TOCTPOEHUS NPOPUIIEH
MIPUTOKOB B TOPU3OHTAJIBHBIX CTBOIAX C IOMOIIBIO
BHYTPHCKBAXKUHHBIX ONEPALTUT IO3BOIAIOT
NOJIY4YaTh JAHHBIE B KPATKHUH NEPUO] BDEMEHU
HaxXoxAaeHua KoMmIuiekca [II'M B CKBaKHMHE, YTO HE
HO3BOJSAET 3(PMHEKTUBHO OTCICKUBATD BIUSHHE
Pa3IUYHBIX PEKHUMOB PA6OTHI CKBA’KUHBI U
BHYTPHCKBAKMHHOI'O HACOCHOT'O OOOPYAOBAHUSA HA
IIPOU3BOAUTENBHOCTD MHTEPBAJIOB. MICIIO/Ib30BAHNE
MAapPKEPOB-PENIOPTEPOB HA KBAHTOBBIX TOYKAX,
BHECEHHBIX B IIACT ITyTEM HAHECEHUS HA IPOMNITAHT
Jutst MI'PTT, HO3BOJISIET pEAIU30BATD (DYHKITUIO
MOJIYYE€HUS JAHHBIX 10 Pa60TE HHTEPBAJIOB
CKBaKMHBI HA IIPOTSKEHUU KAK MUHHUMYM
OIHOIO rofd. UCnonb30BaHNE KBAHTOBBIX TOYEK B
MAapKEPHOM TMATHOCTHUKE OOYCIOBIECHO OOJIbIIINM
KOJIMYECTBOM BO3MOKHBIX KOMOHMHAIUI ITPU
CHHTE3€ MAPKEPOB-PENOPTEPOB. 1 KAXKION
CTYIIEHU WJIM UHTEPBAJIA UCIIONb3YETCS CBOMU
YHHKAJIBHBIN KOJI MAPKEPOB. B T€Yenne ogHoro roja
MPOUCXOAUT ITOCTENEHHOE BEIMBIBAHHUE MAPKEPOB-
PENOPTEPOB BOJOU U )KUJIKUMHU YITIEBOJOPOJAMU
U UX TPAHCIIOPTUPOBAHUE ITOTOKOM ILIACTOBOTO
(ron1a Ha HOBEPXHOCTB. OTOOPAHHBIE ITPOOBI
AHAIIM3UPYIOTCA B ABTOMATHYECKOM PEKHME C
TMOMOIMIBIO IMTPOI'PAMMHO-ATIAPATHOI'O KOMILJIEKCA,
OCHOBAHHOM Ha PEKMME MOIITYYHOI'O aHAIN3a
3JIEMEHTOB JJUCIIEPCHOMU (PA3bI IO CUTHAJIAM
CBETOPACCEAHUA U (PIIYOPECLIEHIIU .

ITocne 06pabOTKHU C IOMOIIBIO ITPOIPAMMHOIO
06€CIIeYeHNs 1 YBI3KOM C (PAKTUYECKUM COUTOM
CKBAKMHBI JIAHHBIE MAPKEPHOIM JIMATHOCTUKH
MNEPEBOAATCA B IIPOLIEHTHOE PACTIPEAETIEHNE PAOOTHI
nop1os MI'PIT 1 MOT'yT MUCTIOIb30BATHLCA JJIA:

* OLIEHKH MEPONPUATUM YINIOTHAIOMETO OYPEHUS C
UCITIONb30BaHUEM JaHHbIX [TVC;

* BbIOOPA ONITUMAJIBHOM JUIMHBI TOPU3OHTAIBHOT'O
CTBOJI4;

* OLICHKH CTEIICHU BBIPAOOTKH 3AI11ACOB Y4ACTKA
I1J1ACTa;

* (popMupoOBaHU peKoMeHgan i 1o OI13/PUP/
PEXUMY PAO6OTHI B HOBBIX CKBA’KHMHAX.
IIpeacraBneHa Npe3eHTALUs C PE3YJIbTATAMU

PadoT 110 3—4 CKBAXKUHAM.

HcciaemoBanue 3(pPHeKTHBHOCTH

HHTHOUTOPA HAOYyXAHHS ITHH B COCTABE
skuaxocTu I'PIT
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by a formation fluid. Collected samples are analyzed
automatically using a software based on the analysis of
elements of a dispersed phase according to signals of
light scattering and fluorescence.

After software analysis and correlation with an
actual flow rate marker diagnostics data is processed

AELAT N0 IOHAR, B %

h il | H| “ h

DERMT no FOHARM, /%

into the percentage distribution of frac ports

performance. This data can be used for:

* Evaluation of infill drilling using logging data;

* Selection of the optimum length of horizontal
wellbore;

* Evaluation of reservoir depletion;

» Making recommendations to acid treatment/water-
shut-off/production modes in new wells.
The report also includes results of operations

on 3—4 wells.

Efficiency Analysis of Clay Inhibitor as
Part of Fracturing Fluid

LA MAGADOVA, V.B. GUBANOV, D.N. MALKIN,

S.A. BORODIN, E.S. KRATNOVA, Scientific-Research
center “Oilfield chemistry” at Gubkin Russian State
University of Oil and Gas

One of the most widespread fracturing fluids
are fresh water-based polysaccharide fluids. Using
these fluids can lead to such problems as swelling of
clays. That is why clay inhibitors are indispensable
elements in fracturing fluid. Clay inhibitors include the
following components: compounds that replace clay
ions to cations (K, Na*, NH,*, AI>*, Zr*), water-repellent
agents (high- or low-molecular cationic surfactant, for
example — choline chloride).

There are different methods of carrying out
comparative evaluation of clay inhibitor performance:



JLA.MAI'A/JOBA, B.5.I'YBAHOB, /I.H. MAJIKHH,

CA. BOPO/IHH, EC. KPATHOBA, PI'Y negpmii u 2asa

(HHY) umenu UM.I'yoxuna, HOL] dIpomvicrosdasn

XUMUA>
Cpenu xxuakocteit I'PIT HaubosnbIee

pPacnpoCTpaHEHUE NOITYUYHUIN NOTUCAXAPUHBIE

JKUJKOCTH HAd OCHOBE IIPECHON TEXHUYECKOU

BOABL ITp1 UX IPUMEHEHNUH MOT'YT BO3HUKATh

NPOOGIEMBL, CBI3aHHbBIE C HAOYXaHUEM INIMHUCTBIX

KOMIIOHEHTOB IIOPO/IBL, TIO3TOMY B COCTAB *KUJAKOCTH

pa3peIiBa OOSA3ATENBHO BXOAAT CTAOUIU3ATOPHI

(MHrUO6UTOPEI HAOYXAHUA) INIMH. B KayecTBe

CTAOUIN3ATOPOB IIPUMEHAIOTCS COEJUHEH NS,

3AMEIAIONINE NOHBI IVTINH HA KATUOHBI (K+, Na+,

NH4+, Al3+, Zr4+), ruipodpoOU3aTOPHI (BBICOKO- U

HM3KOMOJIEKYIApHble KaTUOHHBIE [TAB (KITAB),

HaIIpUMep, XOJIMH XJI0pun) [1].

OlLIEHKA, IPEXKE BCETO CPABHUTEBbHAS, IECTBUA
CTAOMJIN3ATOPA ITIMH MOXET IPOU3BOJUTHCS
Pa3MTUYHBIMUA METOLAMMU:

* METOJUKH, OCHOBAHHBIE HA IMHENHOM YBEJIMYEHUHU
06peMa 00pasna MIKUHEL (Topoabl) (CTO I'asnpom
2-3.2-020-2005,TOCT 12248-2010, npubops! Linear
Swell Meter) [2, 3];

* METOJUKH OLIEHKU (DUJIBTPALIMU BOABI U3
CYCIIEH3UM HAOYXIIIEN [NIMHEI (TAlMepa
KanmuiapHod nponuTku (CST));

* 3KCIPECC-METO/BI BU3YAJIbHON OLIEHKH
CTA0MJIBHOCTH INIMHUCTOU CYCIIEH3HH.
IIpoBeIEHHBIE UCCIEAOBAHUA IO OLIEHKE

Ha0yXaHHI 6EHTOHUTOBOMH IVIMHBI HA IPUOOPAX

JKuraua-fIposa u Tanimepe KanuyuiapHOM IIPOITUTKH

(CST) nokaszanu pa3nndHyIo 3(PpPEKTUBHOCTD

CJIEAYIOMINX CTAOUIN3ATOPOB IVIMH: 0O6pa3zer; Ne 1 —

0,1 9% xonuH xnopuaa (70%-1u pactsop), o6paser Ne

2 —0,2% KITAB (30%-11 pacTBOp), 00paser Ne 3 — 0,2%

OPraHUYE€CKON KAJTMUHOM COJIH.

J1J151 OLIEHKHY BIUAHUA HA0YXaHWA [NIMHBI HA
(PUNBTPALMOHHBIE XAPAKTEPHUCTUKH HACBIITHOMN
MOJIEJIA OBbIIA BBITIOJIHEHA CEPHA U3 [IBYX
3KCIEPUMEHTOB 10 CPABHEHUIO 3HAYEHU
MIPOHUIIAEMOCTH IIPU MOCIENOBATETBHOMN
(pUIIBTPALIH IIJIACTOBOM BOARL, 2%-10 pacTBopa KCl,
CTA6MJIM3ATOPOB IVIMH, IIPECHON BOJBL.

HacplrmHas MoJe/Ib HAOUBAIACh (PPAKIIUEH
KBaPLIEBOT'O MIECKA 33JAHHON IMPOHULIAEMOCTHU C
TOOABKOM 5% mMacc. 6eHTOHUTOBOM IVIMHBEL [Tocie
PpUIBTPALTAY IUTACTOBOM BOABI YEPE3 MOJIEb
IUIACTA ONPEAEIAIOCH CTAOMJIBHOE 3HAYEHUE
Iepenaaa JaBaeHUs IIPY 3aJaHHOM PACXOJIE U,
COOTBETCTBEHHO, KO3(P(PUIIMEHTA IPOHULIAEMOCTH
(Knp) o Boge. Ha ciieryroniem arane B MOJIC/Ib
IIPOU3BOAMJIACH ITOCIENOBATENbHAA 3AKAYKd BOJHOTO
pactBopa KCl, pacTBOpa CTabHUIN3aTOPA IVIMH U
IIPECHOM BOJIBL, IIPH 3TOM OIPE/IEIISIIINCH CTAOMIbHbBIC
3naueHus Knop (puc. 2). CiieiyeT OTMETUTD
3HAYUTEIbHOE (HA IOPAJSOK) CHHUIKEHUE 3HAYCHUIT
Knp B Ipouecce 3aKa4Ku pacTBOPOB CTAOUIN3ATOPOB
IJIMH U IOCJIEAYIOWIEH 3AKAUKU IIPECHOU BOABI 11O
CPaBHEHUIO C IEPBOHAYAIbHBIMU 3HAYCHUSIMU.

BaxHOM 32/1a4€11 ABJIAECTCA COBEPLICHCTBOBAHNE

Pucynox 1 - Ouenxa nadyxanus
O0eHMOHUMOBOIL 21UHbL Ha nPudoPax
a - Kuzaua-AIpoea, 6 — CST

Figure 1 - Evaluation of bentonite clay
swelling using a — Zbigach-Yarov tools and
b — capillary imbition timer (CST)

Methods based on linear swell of rock sample

volume (Gazprom standard 2-3.2-020-2005, GOST

12248-2010, Linear Swell Meter tools);

Methods of evaluation of water filtration from

swelled clay suspension (capillary imbibition timer

(CST));

» Express methods of visual evaluation of clay
suspension stability.

Tests for evaluation of bentonite clay swelling using
Zhigach-Yarov tools and capillary imbibition timer
(CST) showed different efficiency of the following clay
inhibitors: Sample No. 1 — 0.1% choline chloride (70%
solution), Sample No. 2 — 0.2% of cationic surfactant
(30% solution), Sample No. 3 — 0.2% of organic potash
salt.

Two experiments on comparison of permeability
during consequent filtration of formation water, 2-%
KCl solution, clay inhibitors and fresh water were
carried out in order to evaluate influence of clay
swelling on filtration characteristics of a formation
sand-packed model.

Formation sand-packed model included silica sand
fraction with a pre-determined permeability with
addition of 5-% wt. bentonite clay. After filtration
of formation water through formation model, two
values were determined: stable value of pressure
gradient at given flow rate and water permeability
coefficient. At the next stage, consequent injection of
KCl water solution, clay inhibitor solution and fresh
water was carried out for determination of stable
values of permeability coefficients (figure 2). It is
worth mentioning that permeability coefficient values
during injection of clay inhibitors and fresh water
decreased significantly as compared to initial values.

Pucynox 2 - 3asucumocms Knp

MOOoenu meppuzeHHozo niacma

nPpuU nOCAe0068amensbHoll 3aKanKe
naacmoeoii 600st, 2%-20 KCI, pacmeopa
cmaouau3amopa 2aun u nPecHoi 600sl
a — cmaéuausamop zaun, oopasey 1,

0 — cmaouauzamop zaun, oopasey 2
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TEXHOJIOI'MU

CYLIECTBYIOIMNX METOIUK U BEIPAOOTKH KPUTEPUEB
UCCJIEJOBAHUI HTHTUOUTOPOB HAOyXaHUS ITIHH,

4 TaKKe 06A34TENIBHOE CPABHEHHUE ITOJIYIAEMBIX
PE3YIABTATOB C OLIEHKON U3MEHEHU A IPOHUIAEMOCTH
3aTTIMHU3HUPOBAHHBIX HACBIITHBIX MOJICIICH WU
PEANBHBIX KEPHOB B X0/ (PHUIBTPALTUOHHBIX
SKCIIEPUMEHTOB.

HenosnMepHBIN PEryasaTOpP BA3ZKOCTH
(BY ITAB) 1 HHT'HOHTOP KOPPOIHH JIJIS
KHCJIOTHO-IIponmnanTHoro I'PII
A.B.EJICYKOB, A.H. IITHITHJIOB, E.B. KPYTHXUHH,
AO dloausrc»

OpHUM U3 3PPOEKTUBHBIX METOJOB CTUMYJISLIAN
OPUTOKA HEPTU B KAPOOHATHOM KOJIJIEKTOPE
SIBJISIETCA KUCJIOTHBIN ruipopa3pols rtacta (KI'PIT),
4 HauObOJIee NEPCIIEKTUBHBIM BapuaHnToM KI'PTI
O IIPABY MOXKET CYUTATHCA KUCTOTHBIN ['PIT C
UCHOJIb30BAHUEM NPONNAHTA JJ18 3(PHEKTUBHOTO
34KPEIICHUS TPEIINHBL

MeToz, OBHAKO, UMEET P OTPAHUYEHUH, ITTABHOE
Cpe€iv KOTOPBIX — CJIOKHASI MHOT'OCTA AU HASA
TEXHOJIOTHA 3aKAYKHU. OOBIYHO TEXHOJIOTUS
BKJIIOYAET MTOCJIENOBATEIBHYIO 3AKAYKY KUCJIOTHI,
Oydepa, BA3KHUX MTAY€EK, IPOMNITAHTHBIX MTAYEK, YTO,

B CBOIO OUY€EPEb, TPEOYET OOJBIIOIO KOJTUYECTBA
TEXHUKHU U OOOPYAOBAHUSA, A4 TAKXKE TTOAO0PA
COBMECTUMBIX JIPYT C APYT'OM PEATEHTOB.

B coobmiennu 6y/1eT DPeIOKEHO PENICHUE
Ha OCHOBE BA3KOYIIPYTI'Or'O MNOBEPXHOCTHO-
AKTHUBHOTIO BemecTsa (BY ITAB) Cypdorens AT,
06€ECIEYNBAIOIIEE CYIIECTBEHHOE YIIPOIEHNUE
TEXHOJIOI'Y KUCJIOTHO-TIPpONNIAaHTHOIO I'PIT
(KIIT'PIT), npy 3TOM I'apaHTHUPYETCS BBIIIOJIHEHUE
HEOOXOJUMBIX TEXTPEOOBAHU.

BY ITAB Cypdorens M.AT ITO3BOJIAET YIIPABIATD
BA3KOCTHBIMU CBOMCTBAMM KUCJIOTHOTO PACTBOPA
M CHOCOOHOCTBIO TPAHCIIOPTUPOBATD MPONITAHT
B IIMPOKUX Npeenax. TEXHOIOTUSA MOXKET
OCYIIECTBIATCA IIPH JJOSUPOBKE PEATEHTOB B IIOTOK.
ITpu TaKOM NOAXOJE OTHAJAET HEOOXOAUMOCTD B
4epeOBAHNH 34KAYEK PA3JIMYHBIX )KHUJIKOCTEH,
TPEOYETCA MEHBIIEE KOJIMYECTBO 3aTOTOBUTEIBHOM
TEXHUKU, CHHPKAETCS OOIHIT OO'bEM 3AKAYHUBAEMOI
JKHJIKOCTH.

BYITAB Cypgorens M.AT HE COIECPXKUT
MOJIUMEPHBIX JJOO6ABOK U IMOJHOCTDIO YIAIAECTCA U3
TPEIUHBI [IPU OCBOEHHNH, HE CO3/1ABAsI IPEMATCTBUNA
JULSL IBYDKEH U S (DIIIOU]1A.

Kucnorseiii naket gy KIITPIT, momumo BY TTAB,
COJIEPKUT BBICOKOA(P(PEKTHUBHBIN NTHI'OUTOD
COJITHOKUCJION KOPPO3UH «COJIMHI», PEATEHTHI
JUISL OOECIIEYEHHSI COBMECTUMOCTH C HEPTIMU KaAK
MIPOTPABOYHBIX ITAYEK, TAK U PAOOYETO PACTBOPA
KHCJIOTBL

B coobmennu 6y1yT pacCCMOTPEHBI BCE OCHOBHBIE
TEXHUYECKUE U TEXHOJIOTUYECKUE XaPAKTEPUCTUKHU
MIPEJIJIOKEHHOTO PEMEHU S U (PU3UKO-XUMUYECKHE
CBOMCTBA KJIIOYEBBIX KOMIIOHEHTOB, ITPE/IJIOKEH
BﬂpI/IﬂHT TEXHOJIOTNHN HpI/IMﬁHCHI/IH.
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Figure 2 — Permeability coefficient of
terrigenous formation sample during
consequent injection of formation water,
2-% KCl solution, clay inbibitors and fresh
water. a - Clay inbibitor Sample 1, b — Clay
inbibitor Sample 2

Important task is improvement of the existing
techniques and developments of criteria of testing
clay inhibitors, and comparison of the obtained results
with evaluation of change of permeability of mudded-
up sand-packed models or real cores during the
filtration experiments.
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Non-Polymer Viscosity Controller
(Viscoelastic Surfactant) and Corrosion
Inhibitor for Acid-Proppant Fracturing
AV.ELSUKOV, A.L SHIPILOV, EV. KRUTIKHIN, “POlyeX”
Joini-stock company

One of the effective methods of oil inflow stimulation
in carbonate reservoirs is acid fracturing. Now the most
promising version of acid fracturing is technology that
uses proppant for effective propping of a fracture.

However, this method has a number of limitations.
The main limitation is a difficult technology of
multistage injection. Usually, this technology includes
successive injection of acid, spacer fluid, viscoelastic
batches and proppant. This requires a large number
of equipment items and a thorough selection of
compatible agents.

This report will propose a solution based on
viscoelastic surfactant «Surfogel AT> that provides
simplification of acid fracturing technology with a
guarantee of fulfilling all technical requirements.

Surfogel AT allows controlling viscosity of the acid
solution and delivering proppant in a wide range of
volumes. This technology can be performed via agents
dosing. This approach eliminates the need to follow
the required sequence of different agents injection,
requires less number of equipment items and reduces
the volume of the injected fluid.

Viscoelastic surfactant Surfogel AT does not contain
polymeric additives and can be completely removed
from a fracturing during stimulation providing no
obstacles for the movement of a fluid.

Apart from Surfogel AT, agents package for acid
fracturing includes highly effective inhibitor of
hydrofluoric acid corrosion “Soling” and agents for
providing compatibility of pickling fluid and acid
solution with oils.



Pa3BuTHE 9Y€pe3 TEXHOJIOTHH: PE3YIBTATHI
NIPHMEHEHH A KHCIOTHBIX CHCTEM

JJIs yIYYIIE€eHH A IIPHEMHCTOCTH
TOPHU3OHTAJIBHBIX CKBAKHH HA MOPCKOM
MeCcTOopOoxKIeHuH Kacmua

Muxaun 'OJIEHKHH, Havoap XAJTHYIVIOB,
JIVKOHJI-Huncrnesonxccinedme,; Cepeeli
BEPEIAI'MH, Imumpuii OBCAHHHKOB, Baaoumup
KOBEL], Huxonaiit KYJIMHHY, < ILnrombepice
Jlooxcenxo Hi»

SPE 191701

Mecropoxaenue uM. FO. Kopuaruna,
PACIIOJIOKEHHOE B POCCUUCKOM CEKTOPE
KacnuiicKoro Mops, ABIA€TCA OGHUM 13
KPyMHENUINUX HA meabde Kacnus, C U3BJIEKAEMBIMHU
3aMaCaMHU YITIEBOJOPOAOB Hoiee 29 MIITH TOHH HE(PTH
u 63 mapa M3 raza. C MOMEHTA BBOJIA B IKCIIIYATALIIIO
BecHOM 2010 rojja Ha MECTOPOXKJICHHUH OBLIO JJOOBITO
6oJee 8 MiTH TOHH He(pTH. KOMITaHuA-onepaTop
BEZIET Pa3pabOTKy MECTOPOKACHUS CUCTEMON
TOPU3OHTANBHBIX CBEPXNPOTIKEHHBIX CKBAXKHH
JUIMHOM 10 8000 M CO CTALIMOHAPHOU IIAT(POPMBL,
YCTAHOBJIEHHOU B PAMOHE KYII0/1d CTPYKTYPBL
OCHOBHBIMH OCJIOKHSIOIUMH (DAKTOPAMHU B
XOJI€ pa3pabOTKH MECTOPOXKACHU S ABIAIOTCS
NPEXIEBPEMEHHBIE IIPOPBIBBI BOJBI U
ra3a Mo BBICOKOIIPOHUIIAEMBIM HHTEPBAIAM
B TOPHU30HTAJIbHBIE CKBAKUHEL B HacTodmee
BPEMS B PEZYIIBTATE PEZKOTO POCTA OOBOJHEHHOCTH
OPOAYKIIUHM CKBAXKHH JJOObIYA HA MECTOPOX/CHUU
uM. }O. Kopuarrnna BeIHYKJIEHHO IITYILIUPYETCA
BBU/IY CYHIECTBYIOIIUX OIPAHUYEHNH 10 OObEMAM
YTUIU3AL WU TIJTACTOBOM BOABI B YCIIOBUAX
MOPCKOI'O MECTOPOXAEHN . 114 3aKA9KN
JIOOBIBAEMOI IJIACTOBOM BOJIBI B BOJOHOCHYIO
30HY KAPOOHATHOT'O KOJIJIEKTOPA IPOOYPEHBI U
BEZIEHBI B SKCILTYATAIUIO IBE€ BOJOHATHETATEIBHEIE
CKBaKMHBIL. EXXETOHO C LEJIBIO BOCCTAHOBJIEHUSA
U YBEJIMYEHU A KOIPDUITMEHTA IPUEMUCTOCTH
Ha KAPOOHATHBIE KOJIJIEKTOPHI B HUXKHEN CEKITUN
TOPU3OHTAIBHBIX YYACTKOB BOJJOHATHETATEIbHBIX
CKBAKMH IIPOBOJAATCA MAJIOOO'bEMHBIE KUCJIOTHBIE
o6padboTku. Haunnasg ¢ 2014 roga 6b110 BEIIIOJTHEHO
6osee 20 MATPUYHBIX U COJNISTHO-KUCTOTHBIX
00pPabOTOK C IPUMEHEHHEM PA3JINYHBIX 110
CBOEMY COCTABY X OObEMY CUCTEM. B HEKOTOPBIX
CJIy4asIX YBEJIMYEHUE IPUEMHUCTOCTU CKBAXXUH
ocie OOPabOTOK C IPUMEHEHHUEM TPATUITMOHHBIX
KHUCJIOTHBIX CUCTEM OKA3bIBAJIOCH XYIKE OKUJIAHUH,
JEMOHCTPHUPYSA OTPAHUYEHHBIN Y KPATKOCPOYHBINA
addekT 0T 06pabOTKU. [TOITOMY B YCIOBUAX
MOCTOSTHHO BO3PACTAIOMIErO O6'beMA IIIIACTOBOM
BOJIBL, TOOBIBAEMOIT HA CKBA’KUHAX MECTOPOXKICHU,
JUIA IO JIEPyKAHUSA TPEOYEMOT'O YPOBHA
MPUEMHCTOCTUA BOJOHATHETATEIBbHBIX CKBAXXUH
MOTPEOOBAIOCH YBEJIMUYEHUE YACTOTHI KUCJIOTHBIX
06pabOTOK, COIPKEHHOE CO 3HAYUTEIbHBIMU
BPEMEHHBIMU 1 (DUHAHCOBLIMU U3JAEPKKAMHU B
pE3YAbTATE OCTAHOBKH IIAT(OPMBI JJ1 IIPOBEIECHUA

JIOTIOJIHUTEJIBHBIX OOPA0OTOK. }

Llenbio JAHHOU PAOOTHI IBJISETCS AHAJIN3

The report will cover all technical and technological
characteristics of the proposed solution and physical
and chemical properties of key components. The
application technology will also be described.

Progression Through Technology: Results
of Acid Systems Application to Improve
Injectivity of Horizontal Wells in Caspian
Offshore Oilfield

Mikbail GOLENKIN, lldar KHALIULLOV, LUKOIL-
Nizbnevolzhskneft; Sergey VERESCHAGIN, Dmitry
OVSYANNIKOV, Viadimir KOBETS, Nikolay KULINICH,
Schlumberger Logelco, Inc.

SPE 191701

Yuri Korchagin field, located in the Russian sector
of the Caspian Sea, is one of the largest field on the
Caspian shelf with proven reserves stand at 29 million
tons of oil and 63 billion cubic meters of gas. Since
the beginning of commercial operation, in the spring
2010, the field production passed eight million tons
of oil. The operator company conducts development
of Yu. Korchagin field by a system of horizontal wells
with a length up to 8000 m, from a fixed offshore
ice-resistant platform, installed in the dome area
of the structure. The main challenges in the field
development are associated with premature water
and gas breakthroughs at high permeability intervals
of horizontal wells. Currently, as a result of the sharp
increase in the field water cut, the oil production
is constrained due to the existing limitations on
volume of produced water that can be utilized in the
conditions of the offshore field. Two water-injection
wells were drilled and commissioned to utilize
produced formation water into the aquiferous zone of
the carbonate reservoir. In order to restore and increase
the injectivity factor, small-volume acid treatments are
carried out yearly on the carbonate reservoirs in the
lower horizontal sections of the water-injection wells.
Since 2014, more than 20 matrix and hydrochloric
acid treatments were performed with application of
acid systems of different compositions and volumes.
In some cases, the wells injectivity increase after
matrix acidizing treatments with traditional acid
systems was below expectation, demonstrating limited
and short-term effect. Therefore, with constantly
increasing volume of produced water at the field, it was
required to increase the frequency of acid treatments
to maintain the appropriate level of injectivity of
the water-injection wells. The additional treatments
are associated with significant time and financial
costs because of the offshore platform standby and
production suspension. The need exists to improve
efficiency of acid stimulation treatments performed in
the field to achieve sustainable increase in injectivity
index of existing wells.

The purpose of this study is to analyze acid
stimulation treatments carried out on carbonate
reservoirs of the horizontal water-injection wells in
2014-2017, evaluate the efficiency of the treatments
with different acid systems to change the injectivity
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TEXHOJIOI'MU

OPOBEAEHHBIX PAOOT IO CTUMYJISLIUY IJIACTA HA
TOPU3OHTAJIbHBIX HATHETATE/IbHBIX CKBA’KMHAX B
KapOOHATHBIX IIJIACTAX BOJDKCKOT'O PETUHOAPYCA 34
nepuoy 2014-2017 rogos, olieHKa 3(P(PEKTUBHOCTHU
OPOBEAEHHBIX PAOOT IO U3MEHEHHUIO KOI(PPUITUEHTA
OPUEMUCTOCTH, NEPCIIEKTUBHOCTU UX IPUMEHEHUS
1 (POPMUPOBAHUE PEKOMEHIAITUN /IS AATIBHEUIIIETO
yay4dieHus 3(pHEKTUBHOCTH.

1o pe3ynbraTaM NPUMEHEHUS PA3TTUYHBIX
KUCJIOTHBIX CUCTEM H4 JIBYX TOPU3OHTAIbHBIX
BOJIOHATHETATENBHBIX CKBAXKMHAX MECTOPOXK/CHUA
uM. 1O. Kopuarnuna MOXHO OTMETUTD CJIEAYIONIHE
BBIBO/IBL.

1. TIpu BBIOOPE ONTUMATIBHBIX KUCJIOTHBIX CUCTEM

JUIS YCIIEITHOU CTUMYJIALIMU KAPOOHATHOTO

ILUIACTA B TOPU3OHTAIBHOM CKBA)KUHE HEOOXOJUMO

YYUTBIBATD CIEAYIOMINE ACTIEKTHL:

3SHEPTETUKY IUIACTA — IIJIACTOBOE IABJIEHUE;

TEMIIEPATYPY ILJIACTA,

* HEOJTHOPOJHOCTB CBOYICTB KAPOOHATHOI'O
KOJUIEKTOPA BJIOJIb OOPA6AThIBAEMOTO MHTEPBAIA
T'OPU3OHTAJIBHOM CKBAKWUHBL;

* KOJIMYECTBO PAHEE MPOBEAECHHBIX KUCTOTHBIX
06pabOTOK HA CKBAKMHE-KaHauaare 111 OI13;

* 06'bEM M OUEPENHOCTD IPUMEHEHN A KUCIIOTHBIX
CHCTEM U OTKJIOHUTEJIEH JJ11 OOPAOOTKHU
TOPU3OHTAJIIBHOI'O UHTEPBAIA.

2. TloaTBEpKAEHBI 3aBUCMMOCTU YBEJIUYECHUA
KO3(PHUIITMEHTOB IPUEMUCTOCTH IIPU
CYIIECTBEHHOM YBEJIMYEHUN OO'bEMA KUCIIOTHI
11 pa6oT CKO € UCOnb30BAHUEM TOIBKO 15%
HCL, 0TM€EYEHO CYIIECTBEHHOE YBEINYECHHE
pacyeTHOro JuaMeTpa CTBosa nocsue Takux CKO.

3. 3HAYUTEJIBHOI'O IIPUPOCTA B YBEIUYEHUN
KO3(pPHUIIMEHTOB IPUEMUCTOCTH Y1AIOCh
JOOUTHCS IIPU UCIIOJIBb30BAHUHU B pa00TAX
CKO ¢ HCL OTKJIOHSIIOIITUX CUCTEM,
MIO3BOJIAIONIUX YBEJIMYUTD OXBAT IJIACTA BOIb
T'OPU3OHTAJIBHON CEKITUM CKBAKUH, U TEM CAMBIM
nepepacnpenenutsb HCL B HoBble MecTa. [Ipu 3TOM
HUCIIOJIb3YEMBIA OObEM KUCIOTBI YMEHBIIIEH I10
CpaBHEHUIO C TUIIMYHOM CKO.

4. Cnenylolee yBeJIMYEHNUE 3HAYEHU
KO3(pPHUIIMEHTOB IPUEMUCTOCTHU JJO HOBBIX
YPOBHEH ObLJIO JOCTUTI'HYTO IOCJIE JOOABICHUS B
nporpammy CKO, Hapsaay ¢ HCL 1 OTKJIOHSIOIUMA
CUCTEMAMU, CTAJTUU C 3aMEIJIECHHOMN KUCJIOTOMU
HCL, mo3Boniomei CHU3UTbh CKOPOCTDb PEAKITUN
KHUCJIOTBI C TIOPOJOU IVIACTA U YBEIUYUTD OXBAT
KOJUIEKTOPA.

BHYTpPHCKBA:KHHHBIE PA0OTHI
IIPH PEIICHUH CJIOKHBIX 32/1a9

UB. JIECh, OO0 dlaxep Cepeuc»

B mokaze 6pI0 PaCCKA3aHO O HECKOJIBKUX
HECTAHAAPTHBIX 32/5A4aX, [IPAKTUYECKOE PELICHUE
KOTOPBIX NOTPEO6OBAIO HIOUCKA OPUTHUHATBHBIX
MOAXOAOB. bblIn 0OXapaKTeprU30BAHBI YETHIPE
Ci1y4das IOCTAHOBKU U PCHICHU A CJIOKHBIX 34/1a4.
IlepBblii Ci1y4ant: CKBaKUHA B KpacHOmapcKkom
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factor, discuss the prospects for their application in

Yu. Korchagin field and formulate recommendations

for further efficiency improvements of acid

stimulation treatments in the field.

Based on the results of application of various acid
systems on two horizontal water injection wells of
offshore field named after Yuri Korchagin, we can
make the following conclusions
1. When selecting the optimal acid systems for

successful stimulation of the carbonate formation
in a horizontal well, the following aspects should
be considered:

* Reservoir energy — reservoir pressure

* Reservoir temperature

» Heterogeneity of the properties of the carbonate

reservoir along the interval of the horizontal well

» Number of previously conducted acid treatments at

the candidate well

* The volume and sequence of application of acid

systems and diversion systems for matrix treatment

of the horizontal interval

2. We confirm a consistent pattern of well injectivity
increase with significant increase of acid volumes
only for jobs where only 159 HCL was used. At the
same time, there is a significant increase in the
estimated wellbore diameter after such jobs.

3. The significant increase in the injectivity coefficient
was achieved after adding the diversion systems
together with HCL treatments, which allow
to increase the formation coverage along the
horizontal section of wells and thus redistribute
acid to new areas. At the same time, the volume of
acid used is reduced in comparison with typical
treatment volume.

4. The next level of increase in injectivity coefficient
was achieved after introduction of retarded acid
together with diversion systems and HCL. Retarded
acid system allows to reduce the rate of reaction of
the acid with the formation rock and increase the
coverage of the reservoir.

Well Interventions for Solution
of Difficult Tasks

lvan LES, Packer Service LLC

Information about several non-standard tasks,
which required unique approaches was provided. The
report characterized four cases of setting and solving
difficult tasks. The first case: the well in Krasnodar
region on the coast of the Azovskoye Sea where it
was required to clean the wellbore from barytic
deposits. Wellbore pressure: 61 MPa. It was planned
to use barite solution with 193 density. The task was
to cut the tubing using CT, put a collar on the cut side
and perform wellbore cleanout. The second case:
the organization of CT operations for stimulation of
Bazhen deposits with 2-inch CT string (successive
opening/closing of fracturing ports). The third case:
operations in KHMAO. Successive opening/closing
of fracturing ports, hydraulic fracturing. Operations
on intervals isolations and achieving reservoir-well



Kpae Ha To6epekbe A3BOBCKOI'O MOPS, II€
TPEO6OBAIACH HOPMAIHU3ALIUA CTBOIA OT GAPUTOBBIX
OTIIOKEHUI. JIaBiieHue B cTBojIe 610 atM. Paborars
IPEANONIATAIOCh HA 6APUTOBOM PACTBOPE
MJIOTHOCTBIO 1,93. Hy>KHO 6BLJIO C TOMOIIBIO
KONTIOOHHTA OTpe3aTh HKT, HafieTh Ha OTPE3AHHYIO
4aCTb KOJIOKOJI U HOPMAJIHU30BATh 32001, BTOpOIt
ciay4yant: opranusanusg pabotr Ha THKT 50,8 mm

O OCBOEHUIO 3AJIEXKEN 6GAKEHOBCKPH CBUTHI

(110 IOC/IEA0OBATEIBPHOMY OTKPBITHIO/3aKPBITHIO
noptos MI'PIT). Tpetuti ciry4art: paboTel B XMAO.
ITocnenoBaTeIbHOE OTKPBITHE/3AKPBITUE IIOPTOB
MTPIT, mposegenue I'PIT. PAGOTHI IO COTTTACOBAHUIO/
OTCEYECHUIO UHTEPBAJIOB 1 JOCTHIKEHUE CBSA3U
CKBaKMHA/TIACT. YeTBEPTHIN CIy4dai: pabOoThI

B Kpacnosapckom kpae. [Iposegenue 'O B
T'OPHU30HTAIIBHOM OTKPBITOM CTBOJIE, YyBEJIUUECHUE
KWH, cHM>XeHME TPOLEHTA BOJBL JJOKIATINK
HOAPOOHO PACCKA3AJI O XOJIE PEMIEHU 3TUX
CJIOKHBIX 32144 U UHKEHEPHOM CMEKAJIKE, KOTOPAs
IIOMOIJIA JOCTHUKEHHUIO YCIIEXA.

OnsrT BeInoTHEHUA I'TM Ha
reopu3znIECKOM KadeIe Ha
MecTopoxkIeHuAX CesepHOro Kacus
B.P. KYY4YKOB, OO0 «Beamax Otnguno Cepsucec
(PYC)»

3a mocJieIHNE HECKOJILKO JIET KoMITaHUs Welltec
33PEKOMEH/IOBANIA CEOS KAK INJIEP B IPEJOCTABICHUN
KOMILJIEKCHBIX YCJIYT IPH IposegeHnu I'TM Ha
MOPCKUX MeCTOpOxAcHUAX CeBepHOro Kacmus.
BaxknermuM npoexkroM B Poccuu B 2018 rony
Juts1 Welltec cTasio BBITTOJIHEHUE TPOMBICTIOBO-
reo(pU3NIECKUX UCCIIEJOBAHNUI HA MECTOPOXKIEHHUH
uM B. ®UnaHOBCKOTO, r7i¢ Obl1a BIIEPBBIC PEAIM30BAHA
33/1a44 YIIPABJIEHUS IPUTOKOM T'OPHU3OHTAIBHON
CKBaKMHBI HHCTPYMEHTAMU HA Kabee.

Monepnn:;aunﬂ H TEXHHNYCCKHE
PECUICHHA I10 ITIOBBINICHH IO KAY€CTBA
BHYTPHUCKBAXKHHHOTI'O HHCTPYMCHTA

FO.H. IITTAXOB, OOO «HIIIT «PocTPKmexHono2ui»

B pokyce nok1a1a 6bIN OCBEIIEHDI TAKNE
BAXKHBIE BOIIPOCH], KAK MOJIEPHU3ALIU S
WHCTPYMEHTA, YBEJIMYECHUE PECYPCA, OCHOBAHHOT'O
HA 3KCIEPUMEHTAIBHBIX JAHHBIX, TIOBBIIIECHUE
TEXHOJOTMYHOCTU UHCTPYMEHTA, YMEHBIIEHUE
€ce6eCTONMOCTH OOCITYKUBAHUA. JJOKIATIHK
MPEJCTABUII OT/IC/IbHBIE BH/IBI THCTPYMEHTA
(ky1araH O6PATHBIN CTBOPYATHIN, COCAUHUTEIbHAS
KOMIIOHOBK4, KOHJIYKTOD JI/I1 YCTAHOBKH
NEPEBOAHUKA, [IEHTPATOP MEXAHUYECKUI
PECCOPHEBIN, HACAAKA PA3MBIBOYHAA U T.I1.), OITHUCAJI
COCTAB U TAPAMETPBI HHCTPYMEHTA PabOTHL OCcob0oe
BHUMAHUE OBLIO yJIEJIEHO UHHOBAITUOHHOMY
YCTPOHCTBY HOAbEeMA U noasemnBanus FTHKT
Tuna VIIT. ©

communication. The fourth case: operations

in Krasnoyarsk region. Logging operations in
horizontal open-hole well, enhanced oil recovery
operations, reduction of water cut. The reporter
provided detailed information on how these
difficult tasks were solved and described smart
engineering performance that helped to achieve
success.

Experience of Downhole Operations
with a Logging Cable at the Fields of the
Northern Caspian Sea

Vadim KUCHUKOV, Welltek Oilfield Services (RUS)
LLC

For the last few years,
the Welltec company
proved to be the leader
in providing complex
services for downhole
operations on sea fields
of the Northern Caspian
Sea. Logging operations
at the Filanovskogo
field was the major
project in Russia in
2018 for Welltec. This
was the first operation
for inflow control in
horizontal well using
cable tools.

Modernization and Technical Solutions
for Increasing Quality of Downhole
Tools

Yury SHTAKHOV, NPP
Rostektechnologii LLC

The report focused
on such important
questions as
modernization of
tools, increase of the
operating life based
on experimental
data, increase of
technological efficiency
of the tool, reduction
of cost of service. The
reporter presented
separate types of tools
(flapper check valve,
connector, conductor
for installation of the crossover, mechanical spring
centralizer, cleanout nozzle, etc.)) and described
components and parameters of tools. Special
attention was drawn to the innovative device for
pooling and hanging coiled tubing. ©
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