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HALUE HACNEAUE - NPOAYKUVNA KOMINAHUA

[poeKkTMpOBaHUE, HXEHEePHbIe N3bICKaHWSA, MPOV3BOACTBO

C 2008 roza o6beM npojgax obopynoBaHus npesbicUa $ 1,4 MAPA.

Bonee 2200 nprbopos., 6onee 200 pe3ncTMBMMETPOB

Bonee 120 rnobanbHbIX MUPOBbLIX 3aKa34MKOB

NHTerpaunsa potopHo-ynpasnasgemoin cnctemsl  HHK+ITK kapoTaxen
HenpepbiBHaa noasep>ka KINeHTOB, MOAepHM3aLmsa 060pyA0BaHNA N 0byYeHne
Jlokanusauusa Ha Tepputopumn Poccum n Knutas

HenpepblsHoe coBeplieHCTBOBaHME TEeXHOJI0rnIn
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HALUE HACNEAUE

CeBepHass AMepuKa lO>kHasn Poccua mn CHI KnTaii NHpoHe3ns Typuusa
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NPEANPUATUE

2000 kBagpaTHbIX METPOB HaxoAnTcA B KOHPO,
Texac, CLLA

[poeKkTMpoBaHme, NCMbITAHKSA, MPOBepPKa U
NPOWN3BOACTBO B OAHOM 3JaHWNN
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K/JTIOYEBbIE MEXKAYHAPOAHDIE MPOEKTDI

CNPC

OkaszaHue ycnyr HHB ¢ nomolubro crnctembl MWD/LWD cuctem € nHTerpaumein POTOpHO-ynpaBaseMoro
moayns. TeH3op LWD Tenepb siBNseTca CTaHAAPTHLIM 1 e AUHCTBEHHbBIM MOCTaBLLMKOM 060pyA0BaHNS ANlS
N3MepeHUs yaeNbHOro CoONpoTUBAEHUs cpelbl Ana onepaunii komnaHum CNPC B Kutae, CHIT n BeHecyane

bawHedpTeleodn3mKa

MWD, LWD obopyzoBaHue, obydeHne 1 noaaepxka

THI-Tpynn
MWD, LWD obopyzoBaHue, obydeHve 1 noaaepxka

CmunT Canbupuan Cepsuces

MWD, LWD obopyzoBaHue, obydeHre 1 noaaepxka
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HALUE NPEANOXKEHUVE - CTPATETNYECKOE NAPTHEPCTBO

KomnaHwusa 3akynaeTt obopyaoBaHue
TENSOR rapaHTupyeT nocrasky

060pyAOBaHNs, 0by4eHVe NepcoHana, n
TEXHUYECKYHO MOAAEPXKKY

KomnaHwusa apeHayeT obopyAoBaHue
TENSOR rapaHTupyeT nocrasky

ob6opyaoBaHus, obyyeHre NepcoHana, n
TEXHUYECKYIO MOAAEPXKKY

KomnaHums coBMmectHO ¢ TensorDT
pa3pabaTtbiBatOT TEXHOMOMUWN ANSI CBOUX HYXKA,
TENSOR rapaHTupyeT noctaBky
06opys0BaHMs, 0byveHne nepcoHana,

TeXHUYECKYIO MOAAEPXKY U NHAMBUAYabHOE
LleHoobpa3oBaHve Ha 0bopyAoBaHMe

Hu3kunin CAPEX, H13knnm OPEX, rmbue rpaduvik TpebyemMbix MnaaTexeil, Jlyuluee COOTHOLLEHVE LieHbI 1 KayecTBa.
3 | OTCyTCTBUME S3KOHOMUYECKMX PUCKOB U 3 | Hu3Kunit OPEX, nporHosupyemele 3aTpathl, 3 | KOHTPONb TeXHONOMMM 11 BAOXEHUiA. BeiGop
= | 3aBUCMMOCTM OT NOAUTUNYECKON = | rapaHTus npegocTtaBneHvs o6opysoBaHyis, £ | nyywmx rexHonoruii ans o6ecneveHus
06CTaHOBKU rMBKOCTb MNOJIb30BAHWS yCyramu KayeCTBEHHOr O BbINMOAHEHNs paboT
9 v | Bonee BbICOKas CTOMMOCTb Y
2 | CywectBeHHble BIOXEHWA B 3aKyMKy > 2 | ConytcrBytoLme TeXHONOrnyeckmne
= < | obopyAoBaHMs 13 pacyeTa Ha BeCb =
S | obopyaoBaHus 3 S | puckn
rneprioz NCrnoib3oBaHuA

Ponb n 3HaueHne KoMnaHM Tensor - KOMN/IeKCHasi TeXHo/Iorm4yeckas nnaT¢opma CBOGO,D,HaFI Ana noaknrnYeHnsa CTOPOHHUX NPOAYKTOB

MpegnouTUTeNbHas LieHa 060pyL0BaHUS
CneumanbHasi noagepkka
®UKCMPOBaHHOM CTaBKka

MpeanouTnTenbHas apeHaa no
drKCMpoBaHHO cTaBke Ha 5 neT
CneuyanbHasa nojaepxka
PrKCMPOBaHHAsA CTaBKa

TexHonornyeckas MHTerpauus
KomnnekcnpoBaHme TeXHONOr i
JNokanvsaums npounsBoACTBa / CEOpKM
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PbIHOK POCCUN

YMeHune I'IO,£Il6I/IpaTb TEXHOJTIOTMKO B COBOKYIMHOCTN C MHANBWUAYaA/IbHbIMWU pPELLEHNAMN

BbICOKMe nokasaTtenu NPpon3BOANTENbHOCTU

CHUXeHMe CTOMMOCTU Npu CobntogeHnn TpeboBaHWS O BbICOKMX XapakKTepuCTMKax
BO3MOXHOCTb BbICTPOro HapaLLBaHUsA 06 beMa NPon3BOACTBA

BbICOKas KOHKYpeHTHasi cpesa

OnTnmMmmsa LA akKTnBOB
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TENSOR CErogHs

Tensor MWD - FTamma PesaucTtusumeTtp HeATPOHHO-NNIOTHOCTHOM
Electrotrac EM-MWD KapoTax “IHEPrnNa”

FfotoBble pewieHusn

150°C/175°C/1379 aTm 175°C/1379 atm 150°C/1379 atm

[lokasaHHas MNoapep>kka MOLHbIM  Bbille $50 MH. ANt IMKBNAHOCTY

NMpPON3BOANTENIBHOCTL B YyacTHbIM poHAOM

arPeCCMBHbIX yCNOBNSAX TexHonorum ®aza 1, ObopyaoBaHMe 1N MPON3BOANTENBHOCTD

SKCnayataun ®a3a 2, UndposumsaLma mectopoxgeHums

HageXxHoCTb nqumﬁ nepcoHan TexHonorun, YnpasneHve brusHecom n
KopnopatmsHbIi Hagsop

TouHoCTb

Huskas obLas cToumocTs MnaHoBble CePBUCHbIE LIeHTPbI B Poccnm, KuTtae n BankHem

ViHamBMayanbHble
NHTEerpaumoHHble NPOeKThl 3anagHasa Cnbupb A6y [labu
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OT3biBbl B/IAAEJIbLIEB OBOPYAOBAHWA TENSOR
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ot
To GE Oil & Gas
Russia and CIS
Sales Director
Andrey Alexeev
TRANSLATION

«Feedbacky

GE Company as a partner of OJSC BASHNEFTEGEOFIZIKA since 2013 is a reliable
provider of surface systems and downhole tools Tensor and Centerfire used for Measurement-
While-Drilling and Directional Drilling services.

GE equipment was required to organize a new Directional Drilling Department. MWD
and LWD tools were operated to drill more than 50 wells since 2013

E Rus i i with our personnel. They provide
technical support and i question orders, repairs, operation and
‘maintenance of downhole MWD tools.

Regards.
Head of MWD service team NzasSarvasy,
Directional Drilling Department

PE
international

IADC/SPE 134150-PP

Inlro.duction oi_a New Logging While Drilling Resistivity Tool in the Liaoning

TO
Jonathan Lee, SPE, GE Oil & Gas, Zhi Guo Zhang, CNPC Greatwall Driling Company

Abstract

The land drilling market in China has scen a significant increase in the use of gamma and propagation wave resistivity  loeeing
while drilling (LWD) tools in recent years, primarily through the offerings provided by major scrvice companics. Although
Wi ferobogic kv e B o vy i their availability to independent STk s s o oL o
cither sing older generation tools from the majors o usin thei services ai inflatd prices. with limited resources to
develop e o WD Chaology. The mubors dcceibe th sieccssful uroducion of i LWD $ysces wikin Chind by a1
episalt i oy vaxhin Wil s adepeadont o, e Sowiing ool technology
developed by established international service companics.

The paper details the introduction of the formation evaluation technology and associated measurement while drilling
(MWD) system by a local scrvice company, established in wircline logei ions but new to the field of directional
drilling. MWD and LWD. Focus will be placed on detailing a series of multilateral wells drilled within the Lisoning Province

] e lenges fid okl o ¥ technology and interpreting g gl Btzome il
stdics demonsrate the successulimplementation of LWD techaology i fekd whereprcious tipts o log while
Throt s turer .md wse of ficld engincers -ulh

unn.m

ing pov wircline logging
e company was abl st complicated
mu]uLxlm] pm,m o e The el e e o previously with sigaificandly impeoved system performance.

ailability 10 local service providers of a resistivity system with proven performance enables them to expand their
sivics affalaga; wilhcas haviax ¥ roly on icclmology, avided byt afors —ia e Sllowing Cousiractio of ‘tas
complex wells. designed to increase and optimize production.

Introduction
Fix s esinieg ikt L9 meket; e e s, eompuny s et o g ey ok e et
hole wircline operations in northeast China (Lee and Zhang 2009). In 2007 the company chose to increase their service
capability by adding MWD and LWD tools eyl portiols_ The syscans purehased weac compasel of 8 poskin pase
retricyable MWD string and a propagation wave resistivity collar and associated surface cquipment
Sysicm was fie deployea o the feld in June 2008, being s to dril and Iog 09 m of formation in 2.5 drlling

B ol el ot ety el s sk o ke el g Ui 1 vy
compuny was chosen o drill a complex multilateral project, consisting of 8 horizontal lateral wells. total y 4000 m
Thc authors deseibe the, sysem's performace duiog the profect and provide deals of the Seological smlyss tha was
performed on the recorded data

he use of third-party software o perform post-well analysis on the data provides an improved understanding of the
reservoir and can assist in formation cvaluation analysis and improved wellbore placement of future wells within the area.

Resistivity System

e LWD, system wed featores  propagation wave resisiily system ha s a compensaed sesor geomery. eatring 4
anmitirs and 2 reeivrs wil 19 in.and 41 i scnsor spcing, s shown i Fg. . Theancnnse amay generatcs a total of §
compensated resistivity d snd 3 phase d made using 2

opcrating frequencics, 2 MHz and 0 i Any combination of the 8 compensated rcsulml_\ measurements can be

CNPC BohaiD

PERHEADBHEIERRL

ng Engineering Company L|m|ted

To Whom It May Concern 1% July, 2013
ATTESTATIO!
DDDC has long-time relationship . 1 hereby attest h hased
from Inc:and that t has been run in the field.

EAHBERAEREH LA
Directional Drilling Company 8HOC
iE(Tel): 022-259024202 ke, 622 2y00sses
foif RETAEMBCHBIS G,
NoT Honaa RoadDagan Oifec Tinin.? R China 300280
E-mail: dddc@enpe.com.cn
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OT3biBbl B/IAAEJIbLIEB OBOPYAOBAHWA TENSOR

GE Oil & Gas

MWD Systems for Perenco

Company Description

GE Oil & Gas

Centerfire* Resistivity Systems for
Liaohe Oilfield Logging Company, China

Company Description

Company Applications
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pNls asnd

GE Oil & Gas

Centerfire* Resistivity Systems for
Tianjin Botenear Petroleum Services Co. Ltd

Company Description

aryn Boteneor Petrcieum

GE Oil & Gas

Apn1s aspd

Geosteering Using Centerfire*
Resistivity Systems for Xi Bu Drilling Group

wel, the opertor accs

inued to use # on the ade

Company Description

The Challenge

Apnis aspd

The Solution




AOPOXXHASAl KAPTA PA3BUTUA TEXHONTIOTUN

Tensor & Centerfire NHTerpauums c
HasemHas Elite ny4qywmnmMmm
AoctynHo ansa ONP 4kB-2020 Kommepueckuin penus 3kB-2020 Kommepueckuin penmns 3ks-2020
Kommepueckuin penns 2ks-2021
NHTYNTUBHBI NHTepdeic HazexXHocTb nepeaatynka OnTmMmM3aums aKkTBOB
YaaneHHbIh MOHUTOPWUHT Pabouee gaBneHune 1700 aTm. CTaHaapTu3aums coeiHeHNs
Apy>xentobHblli nHTepderic Hun3koe aHepronoTpebneHne YHVBepcabHbI HTepdeic
ABTOoMaTu4yeckoe O6HOBNEHME [NpocToTa KOHCTPYKLMN Teneckonu4eckoe coegnHeHve
C . C MOBOPOTHbLIM COeANHEHVIEM
NCTEMBI CHMXeHVe BUGPALIMOHHOM
WITS n WITSML Harpy3sky Ha KOMMNOHEHTbI
TexHonorum nHTerpaymun
Pa660Ta6B peasibHOM BpeMeHN [MpOoYHbIE aHTEHHbI HelTPOHHO-MAOTHOCTHOIA
n TK HHbIX NAaMATU
0bpaboTka Ad @ 2 BPS ckopocTk nepejaun PoTopHO-Ynpasnsemas crcteMa

Bo3MOXHOCTb paboThl Ha
MOBWNBbHBIX YCTPOMCTBAX

TENSOR
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AOPOXXHASAl KAPTA PA3BUTUA TEXHONTIOTUN

Perspective BbiCOKOCKOpOCTHasA
AznmvyTanbHaa l’ammva TenemMmeTpuna

Sy>Lelnl
AoctynHo 3kB-2021 MNpe3eHTauunsa 4kB-2020 AoctynHo 2kB-2023
lNpe3eHTauuna 4kB-2021 Mpe3seHTayusa 4kB-2023
NHTennekTyanbHasi AMarHocTKa LLInpokuiA AnanasoH namMepeHuii MHHOBaLMOHHAs BbICOKas
MPOYHOCTb U HAAEXHOCTb BblCcOKasi TOUHOCTb U3MEPEHUIA CKOPOCTE Nepeaadin AaHHbIX
Huskume 3aTpaThbl Ha Tex. 06Cayx. BbicOKOe KauecTBo 3aMepoB CkopocTb nepeaayn Ao 5 BPS
175 C 175C 175C
Pabouee gasneHune 1700 aTm Pabouee gasneHne 1700 aTm Pabouee gaBneHve 1700 atm
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AOPOXXHASAl KAPTA PA3BUTUA TEXHONTIOTUN

TG3

G3 TG4 TG5 TG6 .
SS Integration
High Speed Telemetry
Triple Combo
Integration .

e 1o |

Centerfire Elite

' 4 TGS TG6 ;ensor Elite VPU 2.0
= — ’ TG 1
TG3 TG4 TG5 TG6 ‘ o
Surface System . Smart Pulser N\

12020/ 2Q | 3Q | 4Q [2021] 2Q | 3Q | 4Q [2022] 2Q | 3Q | 4Q [2023] 2qQ | 3Q | 4Q [2024|5

Commercialization Timeline
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DRILLING TECHNOLOGIES




NOAAEP)XKA K/JIMEHTOB

B3rnap,

YéexaeHne, YTo Hallun
KINEeHTbl obecneymBatoT
NOBTOPAEMYIO U
nocnefoBaTe/IbHYHO
NPOM3BOAUNTE/IBHOCTb
6narogapsa TeCHOMy
COTPYAHNYECTBY C
NoCTaBLUMKaAMM

TENSOR

DRILLING TECHNOLOGIES

HenpepbIBHbIV pocT
MoBblilweHve kBanuorKaLmm

YnpasnieHve
MpodeccroHanbHble HaBbIKK
Ayant KnueHToB

MNocTosHHOE
coBeplIeHCTBOBaHMe
PellieHne npobniem
TexHonormnyeckunii KoHTyp
O6patHoii CBAsn

Nopaep>xka npoaak
HazeXHble KOHCY/IbTaHThbI C

6onbLWNM MUPOBLIM OMbITOM

paboThl

CneuuanbHas NMoaaep)kka
InobanbHasa 24 vaca B CyTKM

WHTepHeT-nopTan

O6yuyeHue
AncTaHumoHHoe obyyeHne

Knacc / Mactepckast

3anyck o6opyaoBaHus
Hactpoiika CepBuca

MomoLLb apeHaomn

——



NOPTAN NOAAEPKKU

@ https//portal.tensordt.com x| +

[loCTyn KO BCEM YPOBHAM
NOAAEPXKN ANIA 3aKa34MKOB

[CARAM & portaltensordt.com

@) @ Tensor Drilling Technologies ¢ Customise <> 10 B 0 4 New ¢ EditPage

Moaaepykka onepaLinii ¢
[ENSOR ACD pau
KJIMeHTaMW, TEXHMYecKoe

DRILLING TECHNOLOGIES

obcnyxnBaHme 1 nojaepxka
byHKLUMIA

JocTyn K 06LLnMpHOK
| 6rnbanoTeke TekyLmx
Technical Information MaTepmnanos, KOTOPbIe
MOCTOSIHHO OBHOBAAOTCS,
4YTO6bI OTPA3UTL NPEeAAHHOCTb
Product Deshees TENSOR 1 ycriexy KaveHTOB.

o //x” (ELELS
{f/ >
( Technical Information Letters (TILs)

Frequently Asked Questions (FAQs)

Maintenance Videos

Operational Calculations

Software & Firmware Useful Links

Assembly Drawings

TENSOR
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ANCTAHUNOHHOE OBYYEHVE NEPCOHANA

MWD Course > MWD Chapter 1 Content aaD

IENSDR b =] Tensor Measurement While Drilling System
OLOGIES

DRILLING TECHNOLOGIES

course offers an introduction to the Tensor

Welcome to Tensor Lea rni ng ownhole and surface systems are introduced

Tensor Drilling Technologies Training provides both a technical domain and product specific foundation for the development of MWD and LWD iéé’tﬂ‘;r,a\fv’ﬁﬂ ',i,g?,‘{g&idéf[’ea,‘,‘f,fﬂg?gc'{}%}f s
service and support personnel. The program consists of a series of core, fundamental and advanced trainings designed to complement the on-going section you should: v
development of practical skills and experience. The training program is fully integrated, and can be taken in parts, or as a series of development +architécture of the downhole tool and its _’5
programs consisting of multiple components aimed at all levels of the target audience from entry level to advanced experienced engineers and . components of the surface system "4

~ the tool is controlled and the theory of its

technicians.
v i range of measurements that are made by the Ny
The E-Learning units below are presented as pre-requisites to practical training schools and also as stand-alone units. View the courses to learn more ?'y
about their content various software applications contained in the A‘i
+ fundamentals of m-ary encodin L

2
+ theory of data synchronisation and error

o 1 e

>
Tt

Select Language: | All v
course should take no longer than one hour
followed by a short test.

Introduction to Introduction to MWD Drilling Failure Advanced Magnetic -
|

Drilling Online Online Training Reporting & Analysis Surveying Online
Training Online Training Training :

This s to certify that

Chris Holmes
= 271 KypC, Ha TPéx A3blkax — AHFAVNCKNI, Pyccknia, Kutarmckumin Hassuccestully completed
* BBOAHbIE, OCHOBHbIE /1 MPOABUHYTbIE KYPCbl, OXBaTbIBalOLLMe K/IFOYEBbIE OTPac/ieBble Electro-Trac & # MWD 23|
NPUHLNIBI 1 OCHOBbI KOHKPETHbIX MPOAYKTOB from Tensor Learning Management System
- HPEABapl/ITeanoe ycnoBue K TpagnunMoHHbIM KypCaMm, MO3BONAOLLMM K/1aCCHbIM / CeMUHaPCKNM February 18,2020, 1235 am
LLIKOMIaM COCPeSoTOUNTLCS Ha MPaKTUYeCKOM 06yUeHnmn ENSGE fé«?/%
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Directive™ MWD TenemeTtpuueckas cuctema TensorDT

*  CHWXeHVe CTOMMOCTV BNaLeHUS
« [loBblweHVe 3¢pdeKTUBHOCTY PaboThl
* CokpaweHvie NPT

WHKknuHoMeTpus Tpex-oceBble Gpeppo30HAOBLIE MarHeTomeTpbl 1 Q-flex akcenepomeTpei
W3mepeHus AvanasoH TouHocTb

3eHUTHBIIA yron 0-180° +/-0.1°
AsnmyT 0-360° +/-0.25°
MarHuTHOE NONOXEHME OTKNOHUTENS 0-360° +-0.5°
[paBUTaLMOH HOE NONOXEHNE OTKAOHUTENS 0-360° +/-0.5°
Mozynb HanpsXeHHOCTI MarHuTHoro nons (TMF) 0-100 pT +/-0.075 uT
MarHuTHas wupota -90-90° +/-0.15°
O6uyee rpasuTaLmoHHoe none (GT) 0-2.000g +/-0.001g
Temnepatypa -35-200°C +/-0.5°C
M1KOBbIA ypOBEHb YAaPHBIX Harpy3oK 0-250g +-1g

. Mapamer Xapaktepuctuku
6 % in. API REG PEMEID pakTep

Pa3peluatoLias cnocobHOCTL B peanbHOM BpeMeHn | 9 3amepos/m npu 20 M/4 Npy BpaLLeHUM
6 3amepos/m npu 20 M/4 Npu chaiiguHre

Coveum ey s Lz i

BypunbHble 3amku 2% in. LF. NC 38 NC 50

SKBUBANIEHTHAas XeCTKoCTb YBT

75.2 x 57.2 MM
(BHeLwuH. x BHyTp aAnameTp)

120.7 x 71.4 Mmm 170.4 x 82.6 MM 201.4x101.6 Mm

O6HoBNEHME NamaTh 18 3amepos/M npu 20 M/u | YyBCTBUTENLHOCTD ‘ 2.5 raMma-kBaHTa Ha AP|

PEKOMeHAyeMbIVI M OMEHT 4.8 KHM 13.0 kHM 40.7 kHm 73.2 kHM Pa3peluaroLias cnocobHocTL MK 1API Mamats ‘ 32 M6
3aTaxXKn MNepuoa BuIOpKM MporpaMMupyeMmbiii 1-60 cekyHA
Pacxog 6ypoBoro pacteopa (Boga) | 4.7 - 10.4 n/c 6.3-18.9 n/c 9.5-50 n/c 25-76 nlc 25-76 nic
Makc. MHTeHCMBHOCTb Habopa
yrna 50°/ 30 m 15°/30m 10°/ 30 m 8°/30m 4°/30m
- NpV pOTOpHOM bypeHun 100°/ 30 m 30°/ 30 m 21°/30m 14°/30m 7°/30m
- Npv cnaianHre

o Makc. yaensHblin |
BHewHwin anameTp 3oHga OD 47.6 MM Makc. laBneHuve 137.9 MMNa Bec pacteopa 2.16 S.G.
Makc. TemnepaTtypa (pa6ouas) 175°C Makc. Cogepxanue | 1% npu MakCManbHOM pacxoge XuakocTy

Makc. cogepxaHne KanbMaTupyroLmnx #06aBoOK B
pacTeope

114 kr/ M3 060 TUN, TLWATENLHO U PAaBHOMEPHO CMeLLaHHbIN, C
1cnonb3oBaHveM GUNbLTPOB BypUNLHOM KONOHHbI

TENSOR
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Centerfire™ PesnctusmmeTp

———— TENSOR MWD, o60opyzoBaHme CUCTEMbI SIBASIETCS

BrewHuii guameTp npubopa
(aHTeHHbI/ 3aWUTHbIe 127 Mm /133 Mm 176 Mm / 182 MM 210 MM /216 MM YUaCTNYHO N3BJ1eKkaeMblM
Hannaekw)
AnvHa 4,42 m 4,42 m 4,62 m
Pe3n6a NC 38 NC 50 6 % in. APl REG
S e e CKBa>XMHHbIe KOMNEHCMpPOBaHHbIE U3MepeHUsa
(BHewuH. x BHyTp Anamerp) 127 MM X 72 Mm 176 MM X 72 MM 210 MM x 72 MM
5;;3::;“,{;;‘““ e pr—— P vy YAE/NbHOIo CONpoTnBJIEHUA: NOJIHOCTBHO
’ KOMMeHCMPOBaAHHbIE 8 KPpWBbIX B p€a/lbHOM BPEMEHN

Pacxop 6ypoBoro pacteopa 6,3-18,9 n/c 9,5-50 n/c 25-76 nlc
Makc. uHTeHcMBHOCTL Habopa

12,2°/30,5 8°/30,5 7°/ 30,5
Y:‘:m poTopHoM 6ypeHun 25°/ 30,5 MM 1257 30,5MM 14/ 30,5:‘M . 6
o iR [oka3saHHasa Nnpon3BoOAUTENIbHOCTL: 6o1ee 180
Toukn Wrknukomerp | 6,77 w 677w 698 m NHCTPYMeHTOB, 60onee 500 CKBaXXMH, OCBELLEHHbIX B
orupa | Pescusnmerp | 186 186 207w TeMaTUYeCKMX NCCNeL0BaHMSX, XYPHAIbHbIX U
i i E) 055w 085M oG OTpacneBbIX CTaTbAX
Makc. laeneHue 137,9 MNa Makc. Temnepartypa 175°%€
Makc. CogepxaHue necka 1,0% Makc. yaenbHblit Bec xuakoctu | 2,16 S.G.
Makc. cogepxanue 114 kr/m? no60oii TN, TWATENBEHO 1 PABHOMEPHO CMELUaHHBIA, C UCNoNb30BaHNeM GUNLTPOB
KONBLMaTUPYOLLMX A06aBOK 6ypPUNLHOV KONOHHbI
EmkocTs namaTu 14 MB (~250 4 npw 10-cekyHAHOI BbIGOpKE)

N . © Copyright 2019 | Tensor Drilling Technologies | All Rights Reserved | No part of this document may be

Nson reproduced, in any form or by any means without the express written consent of the author.
Information contained in this presentation can be proprietary and s subject to change without notice.
DRILLING TECHNOLOGIES




Centerfire™ PesanctusumeTp

MaccvB nepegaTynka / npyeMHuKa reHepmpyeT 8 KOMNEHCUMPOBAHHbBIX KPUBbLIX COMPOTUBAEHN
4 3aTyxaHuns

4 pa3HoCTb das3 “neymomnKaLms CEHCOpoB :

YacroTta 1 AvanazoH OYHOCTb Fny6buHa
} nccnegosaHusa”
1041 mm | 0,1-2,0000mm | +2%(0,1-20 OMm) £ 1 mCum/M (>20 OMm-M) 1245 Mm
|/|3Mep6HI/Iﬂ YAENBHOIO CONMpPoOTUBAEHWA 2 Mry
. Saanig 483 mm 0,1-1,0000mM | £1%(0,1-10 Om-m) £ 1 MCM/m (>10 Omm) | 813 Mm
cpedbl C NCroNib30BaHMEM ABYX YaCTOT!
SARME 1041 mm | 0,1-500 0MM | £2% (0,1 - 10 OM-M) £ 2 MCM/M (>10 OmM) | 1676 mm
400 klMy 1
PaCET()ﬂ HNne Me)Key I—]epeﬂ'a-rbI NKamMn 1 9 483 MM 0,1 - 250 Om-m +3%(0,1-5 OMm'M) £ 6 MCM/M (>5 OM-M) 1067 MM
AI‘OMMOB " 41 AI'OVIM' 1041 mm | 0,1 -50 Om-m +5%(0,1-16 OM-M) £ 3 MCMm/M (>16 Om'M) | 1803 Mm
2 My 1
MNepepatumkn 2 MI'y, v 400 klMy, 483mm | 0,1-50 Omm £5%(0,1-8 OMM) £ 6 MCM/M (>8 Omm) | 1194 mm
3atyxaHue
1041 mm | 0,1-10 OMm-m +3% (0,1 -3 OmM-m) £ 10 MCm/M (>3 OM-M) 2642 MM
400 My,
483 MM 0,1-10 Omm +5% (0,1 -3 OmM-m) £ 15 MCm/M (>3 Om-Mm) 1854 Mm
BeprtukansHoe paspeweHuve 152 mm B npoBogALmx naactax < 10 Omm

*Cy6uHa namepenus (DOI) - paccToaHne ¢ HAUANOM Ha Oty NPUBOPOE A0 TOUKK, Ha KOTOPOI Cymmapseli MeomeTpuyecknit dakTop paseH 50%. laHHbIe NPeACTasne s ANR
mogen cRt=100mMuRx0=10mM.
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MoBopoTHOE coeguHEHME Moy e

:nm.w_@ | .| L] o i—

MprYMeHeHe NOBOPOTHLIX COeANHUTENel C YHMBepcanbHbIMU LleHTpaTopamu B cucTeMe HOBOrO NMOKONEHUS
MO3BONSIET UMEET PSf NPENMYLLECTB:

*  Bbicokas ckopocTb c6opkm KHBEK Ha mecTtopoxaeHun

*  KcknroyeH prick MONOMKM pa3bEeMOB BO BpeMs MOHTaxa

* Bbicokas HafeXHOCTb CoeAVHEHUS U Nepeaayn AaHHbIX

«  Mogynm TenemMeTpmnyeckon CMCTeMbl PacnooXeHbl B MPOU3BOJIbHOM MOpsAKe

«  CHMXeHMe 3KCMNIyaTaUNOHHbIX PACXOAO0B CBA3AHHbIX C COAePXKaHVeM napka 06opys0BaHNS

TENSOR
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Perspective™ AsMmyTanbHaa Nlamma

Pesnctusnmert Famma, C-Inc 1 M HuXe
p Centerfire

° To4YHble JaHHble O

pacnonoxeHnn KHEK B - - —
HedTeHoCHOM nnacTe Azimuthal Gamma Ray Natural Gamma Ray Continuous Inclination
. MoBbILLEHne Parameter Specification Parameter Specification Specification _

Imaging Sectors Real Time: 4  Range 0 to 900 API Range 0 to 180°
3G PeKkTBHOCTM paboThl : :
KoMnaekca |/|3MepEH|/IIZ W Resolution 0to 150°C: 2% Resolution 0.05
° HagexHocTb Accuracy 150t0 175°C:5%  Accuracy 60 to 120°: +0.10°
M3MepeHnn ElgclieResolutlon, S 20 Bed Resolution, 6in. @ 180 ft/hr 30 to 60°: +0.15°
z - Verticle Hole -
Resolution of Dip Angle 0.1° 12 in. @ 360 ft/hr 10to 30°:+0.30°

Max. Stick-Slip Tolerance | 3 SSI

Max. Rotary Speed 300 RPM

Max. Rate of Penetration | 360 ft/hr
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ENERGIYA ™ LWD-121 / LWD-172

Mopaynb LWD-121 n LWD-172 no3BosisieT NpOBOANTL a3lIMyTa/IbHO-OPUEHTUPOBAHHbIV NNTONOMO-MAOTHOCTHOM MamMMa-
FaMMa KapoTax M KOMMNEHCUPOBAHHbLIN HeNTPOH-HeTPOHHLIN KapoTaX BO BpeMs bypeHus.

Bo Bpems 6ypeHus MOAy/1b MO3BONSET peLIUTb 3a4a4mn:

* KOHTPOJIb KOHCTPYKLIMKM CTBOMIA CKBaXWHbI BO BpeMs bypeHus;

*  perncrpaumsa MULXKa-naoTHOCTV B 16 cermeHTax (CekTopax)

*  MapLupyTu3aLmsa bypeHuns B KOIekTope 61arogaps asMyTanibHbIM U3SMEPEHUSIM;
* BblJle/ieHVie KOJI/IEKTOPOB;

* onpejesieHnNsa xapakTepa HacblLLEeHUSA Ko1iekTopoB, onpeaeneHmne BHK, MTHK.
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D)
St =)

AR V] AR ARPSA A
N it A ety

RS8BT e

JocTyrnHo B 3-X TUNOpasmepax:

R T N e e e R P

* 108 MM - o 3anpocy
* 121 MM - gocTynHO BO 2-M KBapTaJse 2020-oro

* 172 MM - OCTYMNHO BO 2-M KBapTaJse 2020-oro
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RSS™ PoTopHO-ynpaBnsemasi cuctemMa

TE

NSOR

DRILLING TECHN
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MopaynbHasa apxXmuTeKTypa: fierkas nHrerpauyus ¢
TENSOR MWD ¢ poTopHO-yrnpaBasemMol NpucTaBKowm,
obopyZoBaHMe CUCTEMbI OCTAETCH YaCTUYHO
N3BJ€KaEMbIM

Komnnekc kapoTtaxxa LWD™ Triple Combo
C Ucnonb3oBaHVeM PoTopHoO-ynpaBnseMoil
CUCTEMbI MOJIHOCTBIO YAOBAETBOPSET
TpeboBaHMSAM COBPEMEHHOWN TEXHONOr NN
BypeHunsa CKBaXWH C ANVIHHBIMUA
rOPU30HTaNbHbIMU yYacTKaMu




HEMNPEPbIBHOE COBEPLUEHCTBOBAHMUE

Directive™

Hwn3kasa 06Lasa cToMmocTb BAageHus
4x ysennyeHne MTBC
175C HenpepbIBHas paboTa

TOUYHOCTb UHAYCTPUANBLHOIO CTaHAaPTa

TENSOR

DRILLING TECHNOLOGIES

CNPC nHTerpauus

NHTerpaumsa AONONHUTENbHbIX KapoTaxel
POTOPHO-YMPABASEMOro MOAYS
3mepeHe yaenbHOro ConpoTUBAEHNS

Ans Bcex onepaumin CNPC

Perspective™

Co3gaHne nmMnaxa B pexvme
peanbHOro BpeMeHu
VIamepeHune 3eHNTHOro yrna B

Hag40/10THOM rnepeBogHNKE




CENTERFIRE™ npoexTbl HENPEPBIBHOIO COBEPLUEHCTBOBAHUS

R
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MopaepHunsauus MopaepHusauus
KOHCTPYKUUN 3/IeKTPOHUKM

Moppeprxkka KnneHTtoB

HazeXHOCTb MOKPOro CoeanHeHu s
p CHVXeHWe 3HepronoTpe6ieHus MoBblLLIEHME KBAAMGUKALIAM

duriKcaums cmcTembl KauecTBo M3roToBAEeHUS
PelLeHus Ans ycTpaHeHVst HenonaaokK u

OnTMmM3auums n3Hoca
BbICOKOTEMI'IepaTypH bl€ MNMjaathbl ANarHOCTUKM

KauectBo V3roToBneHus CTabUNbHOCTb
TexHn4veckmne MIHpopMaLMoHHble MincbMa

HpOCTOTa B 3KCrlyataunn I_Ipou_ll/lBKa n no (12)
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