CGG Releases EarthModel Builder
for Quick Reservoir Modeling

CGG has released EarthModel® Builder, an affordable
modeling solution that is used to improve efficiency, accu-
racy and flexibility for more realistic representations of the
reservoir.

Part of the Jason suite, EarthModel Builder is a unique
tool for asset teams and service companies to generate
multiple first-pass reservoir models containing rock prop-
erties. Organizations of all sizes, from international oil and
gas companies to small independents, can use the models
to optimize their field development and well planning
processes.

EarthModel Builder’s user-friendly interface and
dynamic capabilities help to create quick models and
move projects forward. Extensive quality controls ensure a
greater level of accuracy in both conventional and uncon-
ventional geological settings.

Integration with CGG’s PowerLog solution offers well
analysis for even more insight. Petrophysicists and geolo-
gists can compute multiple curves and run a variety of
modeling scenarios to better understand their reservoirs.

Asset teams and service companies can also use
EarthModel Builder to supplement and leverage their cur-
rent modeling solutions for which they may hold a limited
number of licenses. After quality checking and building
quick models to assess the information, companies can
move the models into their existing technology for reser-
voir characterization.

CGG’s GeoSoftware portfolio integrates multiple geo-
science disciplines throughout the exploration and devel-
opment workflow to produce a more realistic model of the
reservoir. This software is an additional option available
as part of CGG’s easy-to-use suite of advanced tools sup-

@ Property distribution in 3D grid model from well curves
@ Pacnpepenenue cBOWCTB B CeTOYHOI 3D mopenu Ha ocHose
CKBAXMHHbBIX KPUBbIX
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CGG sbINycTUNa Nporpammy EarthModel
Bullder ana ObICTPOro MOAEIMPOBAHA
nnacTa

Kommnanusa CGG BBITYyCTHIA NPOTPAMMY I NOCTPOEHUA
MoJjeneit reosnorndeckor cpeanl EarthModel® Builder — npu-
€MJIEMOE 110 IIEHE PEIIEHHE /I MOJEIHUPOBAHUA, KOTOPOE
IIO3BOJIUT YAY4HIUTHh 3(PPEKTUBHOCTD, TOYHOCTb U TUOKOCTD
padoTsI 17151 6071€€ PEATUCTUYHOTO OTOOPAKEHUS I1/IACTA.

Kak 4yacTp IpOrpaMMHOIO KOMILIEKCA Jason, IporpaMma
EarthModel Builder MOKeT CTaTh YHUKATbHBIM HHCTPYMEHTOM
JUIL TPYIII IO Pa3BUTHUIO aKTUBOB M CEPBHUCHBIX KOMIIAHHUH
IIPHU IOCTPOEHUU MHOKECTBEHHBIX IIEPBOHAYATIBHBIX MOJIE/ICH
IUIACTA, OTPAKAIOIIUX CBOMCTBA MTOPOABL. OPraHU3aINH JTI060-
Io pasMepa, OT MEXAYHAPOJHBIX HE(pTEra3oBbIX KOMIIAHUI
J10 HEOOIBIINX HE3aBUCUMBIX IPEAIIPUATHH, CMOI'YT UCIIOJb-
30BaTh TAKHE MOJEIU JUISI ONTHUMHM3AIUH PAa3PA0OTKH CBOMX
MECTOPOKAECHUH U IPOECKTUPOBAHUS CKBAXKUH.

IIporpamma EarthModel Builder mmeer yaoOHBIN st
I10JIb30BaTENA UHTEP(PENC U AUHAMHUYECKHE BO3MOKHOCTH,
YTO IIOMOKET CTPOUTD OBICTPBIE MOJEIN U YCIIEITHO IPOJBU-
raTh peaIN3aIuIo IPOEKTOB. BcecTOpOHHUE CPECTBA KOHTPO-
JIL KA4eCTBA OOECIIEYUBAIOT BBICOKUI YPOBEHb TOYHOCTH, KaK
JUISL TPAJIMIMOHHBIX, TaK U HETPAJAUIIMOHHBIX I'€OJIOTHYECKUX
YCJIOBUM.

Hurerpanusa ¢ pemenuem kommnanuu CGG PowerLog
II03BOJIIET IIPOBOAUTDH CKBAKMHHBIN AHAINU3 IS ITOTYICHUS
erie 60s1ee MOJTHOTO MPeACTaBlaeHus O IiacTe. Ilerpou3uku u
I'€0JIOTH MOTYT PACCYNTBIBATD MHOKECTBEHHBIE KPUBBIE U ITPO-
TOHATH PAJ] CLIEHAPUEB MOJIETUPOBAHUS, YTOOBI JIYYIIIE IIOHATD
CTPOEHUE IUTACTOB.

I'pyniisl 10 Pa3BUTHIO aKTUBOB U CEPBHUCHBIE KOMIIAHUH
MOIYT TaKXK€ HCIOAb30BaTh nporpammy EarthModel Builder
JUI1 JOIOJHEHUS U 6o0see 3(P(EKTUBHOIO HCIOIb30BAHUA
CBOUX CYHIECTBYIOIIUX PEIICHUN MOAEIUPOBAHUSA, JUISI YETO
OHH MOTYT JIEP;KATh OIPAHMYEHHOE YUCIO JUIleH3ui. ITocie
IIPOBEPKU KA4ECTBA U IIOCTPOEHMS OBICTPBIX MOJENEH I
OLICHKH HMH(OpMALNU, KOMIIAHUU MOIYT BHECTH MOJCIH B
HUMEIOUINECS] TEXHOJIOTHUH JUIS IIOCTPOEHUSI YTOUHEHHOH Teo-
JIOTUYECKOH MOJIE/IN ILIACTA.

Kommiekr GeoSoftware komnanuu CGG OXBaTbBIBAET
MHOTOYHCJIEHHBIE TI€OJ0ro-reopu3ndeckue IUCLUIIN-
HBl B paboueM LUKJIE OT ONEPALUH IO I'e0JI0ropa3BeiKe
JI0 OOBIYM C LIEJIbI0 IIOCTPOEHUSA 60Jie€ PEATUCTUYHOH
MOJEH IU1acTa. JaHHas MporpaMma — 3TO JOIOJHHUTEIbHAS
OIIIUS, SAABJAIOMAACS YACTBIO JIETKOTO B IPUMEHEHUU HA60-
Pa yCOBEPIIEHCTBOBAHHBIX MHCTPYMEHTOB KoMnanuu CGG,
MOAJEPKUBAIONIUX OIIEPAIIUN OT MHTEPIPETAIIUU CEHCMU-
YECKHX JAHHBIX JO ONTHMHU3ALUMU Pa3pabOTKH Iutacta. B
He(dTerasoBod OTPACIU YIy4IIEHHAs CEHCMHUKA M YCOBEP-
HICHCTBOBAHHBIE MOJEJIN OOECIIeYaT JY4YNINE PEHICHUSA I10
OypEHHIO, yMEHBIIAT PUCK U IIOMOTYT IIOJIYYUTDb OOJIEE BBICO-
KYIO IOXOJHOCTb AaKTUBOB IIPOJYKTUBHOT'O IUIACTA.
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porting the seismic interpretation to
reservoir optimization workflow. For
the oil and gas industry, better seismic
and better models drive better drill-
ing decisions, reduce risk, and help
achieve a greater return on reservoir
assets.

Fluke's New
Temperature Calibrator
— High Precision

in Monofunctional
Instrument

Fluke Corp. introduces its two
monofunctional calibrators for mod-
eling the temperature sensors of tech-
nological processes. The calibrators are h

¢ UiaBoBEIEIHBAH B

HOBbIM KarMbpaTop
TemMrepartypbl OT Fluke
00ECNEeYMBaET BbICOKYIO
TOYHOCTbL B KNacce
OHOMYHKLIMOHa TbHbBIX
MHCTOYMEHTOB

Fluke Corp. IpeJiCcTaBiIsIeT /1BA O/THO-
(PYHKIIUOHAIBHBIX KaaubparTopa mid
MO/JICJTUPOBAHUS JIATYUKOB TEMIIEPATY-
PBI TEXHOJIOTUYECKUX IIporieccoB. OHU
PAaCCYNTAHBI HA TEXHUYECKUX CIEIIHNATIN-
CTOB, KOTOPbIM HEC TpC6YIOTC${ CJIOKHBIC
MHOT'O(YHKITHOHAJIBHBIE HHCTPYMEHTHI
T TECTUPOBAHUS, HO IPU ITOM HEOO-
XOJIMa BBICOKAs TOYHOCTb IIPU TEMIIE-
paTypHOI Kanubposke. TemneparypHsie
Kkanuo6paropsl Tepmomnap Fluke® 712B

www.fobosarm.ru

aimed at application engineers who
require high precision of temperature
calibration rather than complex multifunctional testing
tools. The Fluke® 712B RTD and 714B thermocouple tem-
perature calibrators ensure quick and easy checking of the
for process temperature measuring equipment by engineers
servicing instruments, processes and production lines.

The Fluke 712B model measures and
simulates resistance and 13 different types
of resistive temperature detectors (RTDs);
the 714B model measures and simulates
voltage (mV) and 17 different types of
thermocouples. This means that the engi-
neer can check the sensors of technologi-
cal process by direct comparison of mea-
sured and indicated temperature.

The calibrators measure signals from
4 to 20 mA (with a step of 0.001 mA) while
simultaneously sourcing a temperature
signal. All the data is displayed on a large
backlit display for easier sensor calibra-
tion.

To check the values for 0 and 100 per-
cent in the temperature sensor, calibrators
able to recalculate the measured mA cur-

the settings for the 0 and 100 percent.

come with a magnetic hanging strap that
provides a convenient means of fastening it to any ferrous
surface for easier measurements.

LubiTec Surfactants Increase Durability
of the Equipment

Durability of friction units’ contacting surfaces is
one of the key factors limiting the useful life and reli-
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@ New calibrators measure 4 to 20 mA

signals while simultaneously sourcing a
rent to the preset 0 and 100 percent values temperature signal so results are seen

on the temperature scale. They also sup- a4, glance on the large backlit display

port linear signal and automatically chang- gy easier sensor calibration

ing signal (in 25-percent steps) based on @ Hogpie kanuGpatopbl uamepsioT

_ TeMnepaTypbl U curhanbl ot 4 o 20 MA  100%).
Power down settings are remem- ¢ yx ogHOBpEMEHHbIM 0TOGPAXEHMEM

bered at power up for easy restart of testS Ha 6onbLuoM IKpaHe ¢ NOACBETKON AN

on calibrator turn-on. Both instruments ynpowieHus Kanu6poBKM NEpeaTINKOB

RTD u 714B 1103BOJIAT CHEUATUCTAM O
TEXHUYECKOMY OOCIY;KUBAHUIO IPUOO-
POB, IPOLIECCOB U MPOU3BO/ICTBA OBICTPO M JIETKO IIPOBEPSATH
OOOpYJOBAaHUE /1 U3MEPEHUA TEMIIEPATYPhl TEXHOJIOTUYE-
CKOTO Imporecca.

Mogenb Fluke 712B usmepsier 1 Mogenupyer 13 pasiand-
HBIX THIIOB PE3UCTUBHBIX JATYMKOB Temueparypsl (PTI) u
COIIPOTUBIIEHUE, MOAIENb 714B usmepser u
mopenupyeT 17 pa3audHbIX THUIIOB TEPMO-
ap ¥ HanpspDKeHue (B MB), 4TO IO3BOJISA-
€T MPOBEPATH AATYHUKHU TEXHOJOTHUYECKO-
Io IIpoliecca IyTeM HEMOCPEACTBEHHOTO
CPaBHEHUsI U3MEPEHHBIX U COOOIEHHBIX
TEMIIEPATYP.

Kpome 310ro, KaJmbpaTopsl U3Meps-
IOT CUTHAJIBL OT 4 10 20 MA € pa3penieHuemM
0,001 MA, OFTHOBPEMEHHO SABJIAACH UCTOY-
HHUKAMH TEMIIEPATYPHOIO CUTHAJIA, IIPH-
4YeM BCE JAHHBIE€ BBIBOJATCA HA OOIBIION
3KPAaH C MOJCBETKOM, YTO YIIPOHIAET KAIH-
OGPOBKY JATYHUKOB.

KasmbpaTtopsl MOTIyT IEPECYUTATH
U3MEPEHHBIN TOK B MA B IIPE/IBAPUTEIHLHO
3aJaHHble 3HadeHu: 4151 0 1 1009 Ha mkase
TEMIIEPATYPBI, YTOOBI IPOBEPUTD 3HAUCHUS
1 0 1 100% B jaTynke TeMneparypol. OHU
TAKKE MOANEPIKUBAIOT JIMHEMHBINA CUTHAI
U CUTHAJI, aBTOMATUYECKU U3MEHAIOIUHICS
C marom B 25% (Ha 6a3e HacTpoek it 0 u

'PHOTO / ®OTO: FLUKE

HacTporiKku COXpaHAIOTCA NP BBIKIIO-
YEHHUU IUTAHUS, YTO YIPOLIAET IIOBTOP-
HBIA 3aIlyCK TECTUPOBAHMS IIPH BKJIIOYE-
HHUHU KaJIHOpaTopa. ¥ 060UxX KaInOpaTopos
€CTb BCTPOEHHBIC MATHUTHBIC ITOIBECHL, YTO OOECIICUUBAECT UX
YAOOHYIO YCTAHOBKY IIPU 3aMepax.

[pumererre TAB «Lubilec» nosbilLaeT
pecypc paboThl MalLH

OIHUM U3 OCHOBHBIX (DAKTOPOB, OIPAaHUYUBAIOIIUX JI0JI-
TOBEYHOCTb W HA/ICKHOCTh PabOTHI MAIIUH M MEXAHU3MOB,
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ability of machinery
and equipment, par-
ticularly for the units
working in difficult
and extreme condi-
tions. Companies
use various tech-
niques and meth-
ods of hardening to
increase the service
life of machine parts.

Treatment of
solid surfaces with
fluorinated surface
acting agents (SAA)
of LubiTec series
(produced by Leotek
Group) belongs to
physico-chemical

methods of increas- @ Threaded connections treatment with LubiTec

ing wear resistance.  surfactants ensures reduced friction
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OCOOEHHO B TSDKEJIBIX U KCTPEMAIBHBIX YCIOBUAX JKC-
ITyaTALUH, SBJIETCS U3HOC KOHTAKTUPYIOIINX ITI0BEPX-
HOCTEH y3/710B TpeHU. II03TOMY IS IOBBIIIEHUS PECYP-
ca paboThl JeTajel MAIIMH HCIIONb3YIOTCS PA3JIMYHbIE
CIIOCOOBI U METO/IBI YIIPOUHEHUSL.
O6paboTKa TBEPABIX IIOBEPXHOCTEI (ropcoaep-
5 KallUMU IIOBEPXHOCTHO-aKTUBHBIMHU BEIECTBAMHU
Z (TTAB) u3 cepum LubiTec, BBIITyCKa€MBIMH I'PYIIIIOH KOM-
naHumn «JIeoTek», OTHOCUTCA K (PU3UKO-XMMHUYECKUM
METO/IaM IIOBBIIICHUS U3HOCOCTOUKOCTH.

OJHUM U3 BAXKHEUIINX IIPEUMYILECTB IIOKPBITHA U3
¢rop - ITAB, ABI€TCA TO, YTO OHO HE MEHSAET CTPYKTYPY
06pabarpIBa€MOM TBEPJ 0¥ TOBEPXHOCTH, A JIUIIb MO/IU-
¢unupyer ee, pyugaBas IOBEPXHOCTU AaHTU(DPUKIIMOH-
HbI€, AHTUA/IT€3UOHHBIE, 3AIIUTHBIE U IPYTHE M10JI€3HbIE
CBOMICTBA. IIPaKTUYECKH HEU3MEHHBIMHU OCTAIOTCS U
I€OMETPUYECKHE Pa3MePbI 0O0PaOATHIBAEMBIX JIETATIEH —
TOJIUHA 3aAUTHOI'O CJIOA COCTaBIIAeT IpuMepHO 40-80

| A@Q0-8cm).
Pa6oyne IIEHKOOOPA3yIOUUE PaCTBOPHI IIPE-
CTaBJISIIOT COOOM MHOTIOKOMIIOHEHTHBIE CHCTEMBI, BKIIIO-

O: LEOTEK / ®OTO: JIEOTEK

One of the ® 0Gpa6oTka pe3b6oBbix coeAnHeHuii NABaMM  yaronue (propopraHUYecKkue MOBEPXHOCTHO-AKTUBHBIE

prime benefits of LubiTec o6ecneyusaer cHkeHune TpeHus
fluorine surfactant

coating is that it does not change the structure of the treat-
ed solid surface, instead modifying it by providing the sur-
face with anti-friction, anti-adhesion, protection and other
beneficial properties. Dimensions of the details remain
virtually unchanged — the protective layer is approximately
40-80 A (10-8 cm) thick.

In essence, coating solutions are multicomponent
systems comprising of organofluorine surfactants in dif-
ferent solvents, in the form of high-efficiency grease
compositions. Analogs of LubiTeccompositions are used
in many industrialized countries, including USA, Germany,
France, Italy, UK, etc. However, the low operating tem-
perature (150-160 C) means they are used mainly in
the watchmaking and instrument-making industries (to
reduce friction, to retain lubricant in the contact zone,
and to provide some hydrophobic and other specific
properties to the materials.

The LubiTec technology has a number of advantages
over the competitors. First of all it is the ease of use and the
physical and mechanical properties of the “film” formed on
the solid surface as a result of polymer composition coat-
ing, which does excellent work in a wide range of operat-
ing temperatures (from -200 to +450 degrees). Treatment
of pre-degreased surface means a simple application of
LubiTec composition in any way possible — with a brush,
swab, spray.

For example, all threaded connections of quick-cou-
pling units and drill sleeves produced by Leotek are treated
with LubiTec surfactants.

Work surfaces treated with these compounds acquire
a number of qualities contributing to better operation
of many components and mechanisms in upstream and
downstream industries.

The treatment results in:

® Lower friction, elimination of “trailing” and “tearing”

® Elimination of “entanglement” in thread connections
® Higher service life of sucker-rod pumps due to lower
abrasive wear

10
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BEIIIECTBA B Pa3/JIMYHBIX PACTBOPUTENAX U B BUJIE BLICOKO-

3((PEKTUBHBIX KOHCUCTEHTHBIX KOMIIO3UITUI. AHAIOTH
coctaBoB LubiTec UCIONB3YIOTCA BO MHOIMX IIPOMBIIIJIEHHO
Pa3BUTBIX CTpaHaX, Takux Kak CIIA, I'epmanusa, dpanius,
Wrtanus, Benukoopuranus U 1.1. OJHAKO U3-32 HU3KOH pabo-
yeit remreparypsl — 150-160 °C — UX IPUMEHSIOT B OCHOBHOM
B Y4COBOH MU IPHOOPOCTPOUTEIBHOHU IPOMBIIUIEHHOCTH IS
CHIDKEHUS TPEHUS U YIEP)KaHUA CMa3KU B KOHTAKTHOU 30HE, 4
TAKXKE JIUIS IPUIAHUSA HEKOTOPBIM MaTepuanaM rapo¢oOHbIX
U IPYTUX CHIEU(PUIECKUX CBOUCTB.

Texuonorus LubiTec umeer psaj IPEeUMyIECTB IO CPaB-
HEHHUIO C JIPYTUMHU TEXHOJIOTUAMU. IIpex/e BCero, B IMpoCTo-
T€ NPUMEHEHHUS U (PU3UKO-MEXAHUYECKHUX CBOMCTBAX <ILjIe-
HOK», KOTOpPbIE€ OOPa3yIOTCs Ha IIOBEPXHOCTH TBEP/IOTO TEIa B
PpEe3yabTaTe HAHECEHUS MOJIMMEPHON KOMIIO3UIIUH, OTIMYHO
PpaboTAIOMUX B MIMPOYAHIIEM JUATIA30HE AKCIUTYATAIMOHHBIX
Temueparyp ot -200 go +450 rpagycoB. O6padoTKa IpeABapH-
TEJIbHO 00E3KMPEHHOH ITOBEPXHOCTH 3aKJII0YAETCs B HAHECE-
HuU cocrasa LubiTec IF06BIM JOCTYIIHBIM CIIOCOOOM — KHCTBIO,
TAMIIOHOM, IIYJIbBEPU3ATOPOM.

B yacTHOCTH, BCe pe3pboBbIe coequHeHMs BPC 1 6ypoBbIX
PYKaBOB, BBIITyCKAEMBIX KOMITAaHHEH «JIeoTeK», 06pabaThIBAIOT-
csa I[TABamu LubiTec.

PaGoune NMOBEPXHOCTH, OOPAOOTAHHBIE 3TUMU COCTABa-
MH, IIPUOOPETAIOT LEJBIN PAJ] KAYECTB, IOJIOKUTEIBHO BIIHS-
IONUX HAa Pab0TOCIIOCOOHOCTh MHOTHX Y37I0B U MEXaHU3MOB
B HedTera3zolo0bIBAONEd U NepepadbaThIBAIOIMNX OTPACAX
IIPOMBIIIJIEHHOCTH.

Cnencteuem o6paboTku 6yner:

® CHIDKEHHUE TPEHUSA, UCKIIOYEHHUE «IPUXBATBIBAHUA> U
«33]TUPOB»;

® UCKIIOYEHHUE «3aXJIECTHIBAHUI» B PE3bOOBBIX COEIMHE-
HUAX;

® yBEJIMUYEHHE pecypca paboOThl HMITAHI'OBBIX HACOCOB 32
CUYET CHHKEHHUS a0pa3uBHOIO U3HOCA;

@® yBEJIMYEHHE PECYpPCa U HAJEKHOCTH OYPOBBIX JBHUIATE-
JIer 1 6ypPOBOT'O UHCTPYMEHTA;

® yBEIWYEHHE CPOKOB IKCIUTYATAIMH CKBAKHH MEXIY
OOCIIy;)KMBAHUEM 32 CUET CHHKEHU oOpacTranusa Tpyost HKT
napaduHamy;
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3anareHToBaHHas KOHCTpyKuus «TEPMETUYHbBIA KOPMYC»
WCKNHOYAET BblTEKaHWE CMa3Ku B npouecce paboTbi

WWW.SMC.TOMSK.RU 634040, r.Tomck, yn.Bbicoukor

® Higher service life, better reliability of drilling motors
and drilling tools

® Longer service-free well operation due to reduced par-
affine fouling on the production tubing

® Reduction of in-pipeline losses as wall-adjacent fluid
changes from turbulent flow to laminar flow mode

Lower pump load when pumping viscous fluids
Reduction of load in ball valves and their actuators
More complete, faster emptying of oil tanks
Improved efficiency of drilling muds

Russian "Wall-E" Robot Guards
Environmental Safety of Oil Professionals

So far, the tra-
ditional method of
reservoirs’  sludge
cleaning - manual,
using portable sys-
tems — remains the
key option for stor-
age sites. This method
requires the presence
of personnel inside
the tank during the
works, causing irrep-
arable harm to his
health. A new, robot-
driven technology for
tanks cleaning has no
such drawbacks. o i

Tank —cleaning g The first prototype, ROTC-TD
is done by robotic @ nepgas onbitHas mopens ROTC-TD
devices equipped with
CCTV, lighting, drain-
age and detergent supply systems, rather than by the
people. The robot has its own motor, controlled by the
operator remotely via the control and monitoring system.

For the robot, the sky’s the limit. Even today, the first
ROTC-TD (Robotic Oil Tank Cleaner — Truck Drive) proto-
type, affectionately referred to as “Wall-E” by its developers
at MIRRICO, after the hero of the 2008 Disney cartoon,
has been modernized beyond recognition: better steering,
increased power, the robot can be equipped with a range of
optional equipment (modular scavenge pump, circumrota-
tory cleaning heads, blade, etc.) The project also includes
other models that will quickly, efficiently and safely clean
both land-based and underground tanks, vessels, aggre-
gates of any volume, as well as pipelines.

The unique technology has been successfully applied
for cleaning of storage tanks at Gazpromneft-NNG and
Samotlorneftegaz facilities. The results of positive pilot
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C HoBenuiMe TeXHONOrMm Ha camre

Ok
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@® yYMEHBIIEHUE IOTEPh BHYTPH TPYyOOIPOBOJOB, 32 CYET
nepexo/ia IPUCTEHHBIX TEYECHUI JKUIAKOCTEH U3 TypOyIeHT-
HBIX PEXHUMOB B TJAMHUHAPHBIC;

@® CHIDKEHHME HArpy30K HAa HACOCHI IIPU IIPOKAYKE BA3KHUX
JKUJKOCTEW;

® CHIDKEHHE HArpy30K B IIAPOBBIX 3aTBOPAX U UX IIPUBO-
Jax;

® 0osee MOJHOE U GBICTPOE OCBOOOXK/IEHUE EMKOCTEH OT
HePTENPOAYKTOB;

® yBesmueHue 3P@PEKTUBHOCTU OYPOBBIX PACTBOPOB.

Pycckmin «Banmm» Ha cTpaxke
OKOMOrMYeCKor B6e30MacHOCTM
HEDTAHMKOB

JO HACTOSILIETO BPEMEHH OCHOBHBIM METOJOM OUYHUCTKH
pEe3€epByapoB OT HE(MPTEIIIAMOB OCTABAJICS MEXAHU3UPOBAH-
HBIH CIIOCOO C HCIOJAb30BAHHMEM MOOUJIBHBIX KOMIUIEKCOB.
OZHaKO MeToA TPeOGOBAJI IPUCYTCTBUS IIEPCOHANIA B PE3€EPBYya-
pe BO BpeMsI IPOBEJECHUS pabOT, HAHOCS HEIIOIIPABUMBIH BpE
€ro 310pOBbI0. II0IOOHBIX HEAOCTATKOB JTUIICHA HOBAsI, PO6O-
TU3UPOBAHHASA, TEXHOJIOTH OYHCTKHA PE3EPBYaPOB.

YucTKa pe3epByapoB OCYLIECTBIAECTCS HE JIIOJbMH, 4
POGOTU3UPOBAHHBIMU YCTPOUCTBAMHU, CHAOKCHHBIMHU CHCTE-
MOM BHJCOHAGIIOICHUS, OCBEIICHUS, OTKAYHBAIOIINM YCTPO-
CTBOM M YCTPOMCTBOM IOJA4YH MOIOIIETO areHTa. Po6oT ocHa-
IEH COOCTBEHHBIM IPHUBOJOM, H ONEPATOP OCYILECTBIIET
yIIpaBJI€HUE JUCTAHIIMOHHO IIPHU ITIOMOUIN CUCTEMBI yIIPaBJIe-
HUS U HAOIOICH.

Bo3amokHOCTH po60TA 6E3rPAHUYHBL. YK€ CETrOHS IIep-
Basg onbITHas Mojenb ROTC-TD (Robotic Oil Tank Cleaner
— Truck Drive), mackoBo umeHyeMmass paszpadorunkamu (I'K
«Muppuko») <«Bamnn», MOJEPHU3UPOBAHA /IO HEY3HABAEMO-
CTH: COBEPIIEHCTBOBAHO YIIPABJICHHUE, YBEJIUYEHA MOIIHOCTD,
pOGOT MOKET ObITh YKOMIUIEKTOBAH PA3/IMYHBIM JOIIOJHHUTEb-
HBIM OOOPYZIOBAHUEM B BUJIE€ CHEMHOI'O OTKAYUBAIOIIEIO HACO-
Ca, OPOUTATBHBIX MOIOLIUX I'0JIOBOK, OTBAJIOM U Ap. B mpoekre
TAKKe MMEIOTCA APYTUe MOJEIN, KOTOPbIE IIO3BOJIAT OBICTPO,
Ka4E€CTBEHHO U 6€30I1aCHO YHUCTUTD HE TOJIBKO HA3EMHBIE, HO U
TI0/I3EMHBIE PE3EPBYAPBI, COCY/II, AIIIAPATHI JIOOBIX OOBEMOB
U TPYOOIIPOBOJBL

VHHKaIbHAS TEXHOJIOTHUA ObLIA YCIIEIIHO IIPUMEHEHA IIPH
OUYHCTKE pe3epByapoB Ha oObekTax OAO JasnpomHedTH-
Hosi6peckHedTeraz» u OAO «CamoriopHedreras». ITo uroram
TIOJIOKUTENBHBIX pe3yabTaToB OIIM B HEKOTOPBIX HedTera-
30/I00BIBAIOIMX KOMIIAHUAX YK€ HM3MEHEHBI IIPABHJIA IIPO-
BEJEHUA PAOOT IO OYHCTKE PE3EPBYAPOB: TEIEPh UX MOXKHO
NIPOBOJUTh B KPYIVIOCYTOYHOM DPEXHME, IPHU JTIOOBIX (Jaxe
OTPHLIATE/IBHBIX) TEMIIEPATYPAX, 4 TAKKE TOJBKO IIPU OTCYT-
CTBMU JIIOJECH B pe3epByape.

JanpHermas padora 10 COBEPUIEHCTBOBAHUIO TEXHOJIO-
U II03BOJIMT II0JIy4aTh HH()OPMAITHIO O XO/i€ paOOT B PEKUME
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testing have already led to the change of tank cleaning pro-
cedures, at least in some companies: now the cleaning can
be done around the clock, at any (even below-zero) tem-
peratures, and only if there are no people inside the tank.
Further work on improving the technology will con-
centrate on online provisioning of cleaning information,
for access anywhere in the world, on better remote control
and quality control, and on getting analytical data on the
volume of recycled sludge and resulting oil products.

Permneftemashremont Developed
Downhole Telemetry Systems with
Positive Hydraulic Communication Pulse

Telemetry systems (MWD) with a positive hydraulic
communication pulse belong to the hi-tech class equip-
ment, which is designed to control the trajectory of
directional and horizontal oil and gas wells. Until recent-
ly, 100 percent of these telemetry systems used in Russia
were manufactured by foreign companies in England,
USA and Canada.

The production of telemetry systems set up at
Permneftemashremont is not a so-called “screwdriver
assembly” of foreign component parts, being an in-house

closed cycle of manufactur-

ing of all details, which
includes such hi-tech
elements as a puls-

er and its con-
trol unit,
and

PHOTO: PERMNEFTEMASHREMONT / ®OTO: NMEPMHE®TEMALLIPEMOHT

@ The pulser of the downhole telemetry system with a GKS-178
positive hydraulic communication pulse

@ lynbcatop 3a60/iHoi TENEMETPUYECKOA CUCTEMDI C
NOJNIOKUTENbHLIM FMAPABAUYECKUM umnynbcom cBssu MKC-178

also an in-house software package for processing of the
measurement results. This feature makes this production
unique in Russia, ensuring reduction of costs of directional
and horizontal well drilling. The total investment of the
company in the telemetry system production since 2012
topped $20 million.

The telemetry system includes a downhole tool
installed in the BHA above the downhole hydraulic motor
and a surface instrumentation unit.

The downhole tool consists of a pulser, a downhole
measuring assembly and a generator. In the course of drill-
ing, the downhole tool measures navigational and geo-
physical parameters and, with the help of the pulser trans-
forms them into pressure pulses which are transmitted
along the fluid column in the drilling tool and are received
by the pressure cell at the manifold.
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on-line B 1060 TOUKE MHPA, C BO3MOKXHOCTBIO JUCTAHIIMOH-
HOT'O YIIPABJICHUS U KOHTPOJIA 32 KAUECTBOM, IIOJIydEHUS aHA-
JINTUYECKUX JAHHBIX 00 06'beMe IepepaboTaHHbIX HedTelIa-
MOB U IIOJTYYEHHBIX HE(PTEIIPOTYKTOB.

«['lepMHedoTEMALLDEMOHT> Pa3pabdboTas
3a00MHbIE TENEMETPVYECKME CUCTEMB
C NONOXUTESbHBIM MOPABINHECKM
MMIMYNBCOM CBA3M

TeseMeTpUYEeCKUE CUCTEMBI C IIOJOKUTEIbHBIM T'H/IPaAB-
JIMYECKUM HMITYyJIbCOM CBSI3U — 3TO OOOPYAOBAHHUE KIACCA
«hi-tech», KOTOpPOE IIPEAHA3HAYEHO IS YIIPABICHUS TPACKTO-
puer 6ypeHus HaKJIOHHO-HAIIPAaBJIECHHBIX U TOPU3OHTAIbHBIX
He(TIHBIX U IA30BBIX CKBAKUH. JI0o HegaBHero BpemeHu 100%
TAKUX TEJIECUCTEM, IPUMEHAEMBIX B Poccyu, OB U3rOTOBIIE-
HBI UTHOCTPAHHBIMU KOMIIaHUAMU B AHrInu, CIIA u Kanane.

IIpou3BOACTBO TejecucreM, co3gaHHoe B OAO

JlepMHE(PTEMANIPEMOHT> — 3TO HE «OTBEPTOYHASI COOpPKa»
MHOCTPAHHBIX KOMIUIEKTYIOIIUX, 4 COOCTBEHHBIN 3aMKHYTbIH
ITUKJI U3TOTOBJICHUS BCEX JICTAIEH, KOTOPBIN OXBATHIBACT, B TOM
4HCIIe, TAKUE BBICOKOTEXHOJOIMYHBIEC JIEMEHTBI, KaK ITy/IbCa-
TOp U OJIOK YIIPABJIECHHUS IIyJIbCATOPOM, 4 TAKKE COOCTBEHHBIN
IIPOrPAMMHBIN KOMIUIEKC IJII OOGPAGOTKU PE3YJIbTATOB HU3ME-
peHUH. DTa OCOOEHHOCTH JI€IAET IPOU3BOACTBO YHUKAIBHBIM
s Poccun, o6ecrieunBas BO3MOKHOCTD CHIDKEHUA 3aTPaT Ha
CTPOUTENBCTBO HAKIIOHHO-HAIIPABJICHHBIX U TOPU3OHTAIBHBIX
CKBaKUH. OObEeM MHBECTHULUH NPEJIPUATHSA B OPraHU3ALIHIO
IIPOU3BOJACTBA TejlecucreM 3a nepuon ¢ 2012 roga cocraBul
6osnee $20 mH.

TenemeTpruyeckass CHUCTEMA COCTOUT U3 CKBAKUHHOI'O
NpUO0PA, KOTOPBIK YCTAHOBJIEH B KOMIIOHOBKE HU3a OypPHJIb-
HOI1 KOJIOHHBI HA/T TH/IPABINYECKUM 3200MHBIM JJBUT'ATE/IEM, 1

6JI0Ka HA3€MHOH alIIapaTyphl.

CKBAXXUHHBIM IPUOOP COCTOUT U3 MYyIbCATOPA, TJIY-
OHMHHOTrO M3MEPUTETBHOTO GJIOKA U reHepaTtopa. B mporiec-
ce OypeHUs CKBAKUHHBIM IPUOOP IIPOU3BOIUT U3MEPEHUS
HABUTAITUOHHBIX U reO(PU3NYECKUX MAPAMETPOB U C IIOMO-
IBIO ITyJIbCATOPA IIPEOOpasyeT UX B UMITY/IbCHI JIaBJICHUS,
KOTOPBIE PACIPOCTPAHSIIOTCS IO CTBOJIY JKHUJKOCTH B Oypo-
BOM HHCTPYMEHTE U MIPUHUMAIOTCSA JATUYMKOM JIaBJICHUS HA

MaHUQOJIB]IE.

HasemHas anmaparypa COCTOMT M3 JaT4YMKa JaBJICHUS,
IIPUEMHOI'O YCTPOMCTBA, KOMIIBIOTEPHOM CTAHIINH, JATIHUKOB
BeCa U IIyOMHBI U MOHHUTOpa Oypuibliuka. Ha mosepxHo-
CTH CHUTHQJI, IPUHATHIA JATUUKOM JaBJI€HUA HAa MaHUPOIbIE,
IIOCTYIIa€T Ha IIPUEMHOE YCTPOMCTBO, IJI€ OH YCHUIHUBAECTCH,
dwipTpyercsa U Jexoaupyerca. JlekogupoBaHHas uUH(OpPMa-
U IIOCTYIA€T HA MOHHUTOD OYPHJIBIIMKA U HA KOMIIBIOTED
OIIepaToOpPa U MOKET OBITh COXPAHEHA B ITAMSATH.

TenecucremMa UMeeT COOCTBEHHBIN NPOTPAMMHBIN KOM-
IUIEKC, KOTOPBINI OOpPabaThIBAET PE3Y/IbTATHl 3aAMEPOB, IIPO-
U3BOAUT OOMEH HH(pOpPMALMEH, PeSaKTUPOBAHUE, IIPUBA3KY
JIAaHHBIX U3MEPEHMH K ITTyOMHE, BU3YyJIM3AITUIO HA MOHUTOPE B
U(MPOBOM U IpapUIeCKOM BH/IC.

B HacrosAmee BpeMs MPENIPHUATHE IIPUCTYITHIO K CEPUI-
HOMY BBIITYCKY TEJIEMETPUYECKUX CHCTEM C THAPABINYECKUM
KAHAJIOM CBA3U guamerpoMm 229, 178 u 108 MM, a TaKke K
IIPEOCTABIEHUIO C HCIIOJb30BAHUEM ITHUX TEJECUCTEM CEP-
BUCHBIX YCJIYT IO TEJIEMETPUYECKOMY M TEXHOJIOTMYECKOMY

Oil&GasEURASIA

PHOTO: PETROENGINEERING / ®OTO: METPOUHXXVHUPUHI
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The surface assembly includes a pressure cell, a receiv-
er, a computer workstation, a load cell, a depth sensor and a
driller’s monitor. On the surface, the signal received by the
pressure cell at the manifold comes to the receiving unit
where it is amplified, filtered and decoded. The decoded
information comes to the drilletr’s monitor and operator’s
computer and can be saved.

The telemetry system has its own software package,
which processes measurement results, performs informa-
tion exchange, editing, provides depth-tied measurement
data and visualization on the monitor in digital and graphi-
cal form.

At present, the company has started serial produc-
tion of telemetry systems with a hydraulic communication
channel having the diameter 229, 178 and 108 millimeters;
it also offers services on MWD and technological support of
directional and horizontal well drilling using these telem-
etry systems.

The company is also performing research and design
work aimed at creating the first domestic resistivity meter
(LWD) - a tool for wave measurement of the formation
resistivity while drilling. At present, all resistivity meters
used in Russia are made abroad.

PetroEngineering Development Saves
Diesel Fuel

A technology for boosting the generating capacity of
diesel generators developed by PetroEngineering reduces
their fuel consumption, too.

The proposed solutions target remote locations that
can’t link up to industrial 6 kV grids.

Application of VFDs on basic mechanisms, the
change of power distribution and rig control systems
provides solutions for solving many industrial problems.
The proposed method improves the equipment quality
and reliability, resulting in higher penetration rate and
lower equipment load using variable-frequency on basic
drives, as well as through better energy efficiency. The
new development will slash fuel consumption on the
drilling rig working from diesel generator sets by increas-
ing the power factor; sustainable operation of the sets
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COIIPOBOXK/ICHUIO OYPEHHUS HAKIOHHO-HAIIPABJIEHHBIX U TOPU-
30HTAJIBHBIX CKBAKHH.

Ha mpeanpuaTuu TakkKe HAYT HAYYHO-HCCIETOBATEb-
CKHE M KOHCTPYKTOPCKHE PAOOTHI 10 CO3/JaHUIO IIEPBOI'O OTE-
4eCcTBEHHOTo pe3uctusumerpa (LWD) — nmpubopa BOTHOBOTO
U3MEPEHUSA YJEJIbHOTO COIPOTHUBICHUSA MOPOJ B IIPOIEcce
OypeHus. B HacTos1ee BpeMs BCE PE3UCTUBUMETPBI, UCIIO/Ib3Y-
emble B Poccuy, Takke HMEIOT HHOCTPAHHOE IPOUCXOKIECHHE.

PagpatoTka «[ leTpoHx1H1prHra»
MO3BONIAET 3KOHOMUTh AM3ENBbHOE
TOMIVBO

Komnanus J1eTpoHMHXMHUPHUHI» pa3padboTaaa TEXHOIO-
T'HIO YBEJIUYEHUS T'€HEPUPYIOMEH MOUIHOCTH JU3€Ib-IeHEPa-
TOPHBIX YCTAHOBOK, IIO3BOJIAIONTYIO YMEHBIIUTD PACXO/], TOILIH-
B4 HA 3TUX YCTAHOBKAX.

ITpeano:KeHHBIE PEMICHUS IIPUMEHSIOTC Ha YJAJIECHHBIX
MECTOPOXKJEHUAX, K KOTOPBIM HET BO3MOKHOCTH IIOJIBECTHU
JIMHUH [IPOMBINLIEHHBIX ceTet 6 KB.

ITyreM NPUMEHEHUsS YACTOTHO-PETYJIHPYEMBIX IIPHUBO-
JOB OCHOBHBIX MEXAHHU3MOB, C U3MEHEHHUEM CHCTEMBI paC-
IIpeJEe/ICHUS JIEKTPOIHEPTUU U CUCTEMBI YIIPABJICHUA Oypo-
BOM YCTAHOBKOM ITO3BOJIAET PELIUTh MHOMKECTBO BAXKHEUIIUX
IIPOU3BOJICTBEHHBIX 33/1a4. IIPE/JIO;KEHHBIN METO/I IIOBBINIAET
Ka4eCTBO U HAJEKHOCTb PAGOTHI OO0OPYNOBAHUS, IIPUBOAUT K
YBEJIMYCHUIO CKOPOCTH IPOXOAKU CKBA’KUHBI U YMEHBIICHUIO
HATPy3KH Ha OOOPYAOBAHHUE 32 CYET IIPUMEHEHUS YACTOTHOTO
PETYJIMPOBAaHUA OCHOBHBIX IIPUBOJIOB, 4 TAKXKE ITOBBIIICHHUE
YPOBH: aHEprocoepekeHus. PazpaboTKa NO3BOIUT 3HAYUTEIb-




will also reduce the downtime and the number of drilling
accidents.

The advantages of the new tool include its high effi-
ciency due to the use of asynchronous explosion-proof
motors. The options engrained in the electric motor, such
as no-frills installation without additional adapters, instal-
lation of the same-type motors for all the major drives of
the rig, usage of explosion-proof power equipment compli-
ant to current safety standards, can solve several important
issues.

According to preliminary estimates by the experts,
project payback period is three-four years - this is consider-
ing the diesel fuel savings alone.

Technology is implemented at Visovoye field as a
part of rig upgrading project in Usinsky branch of Eurasia
Drilling Company.

Rimera Develops Hydraulic Protection
for Complicated Upstream Conditions

Specialists of Rimera R&D Center together with experts
from the Alnas plant developed the GTPA5 (5th grade — 92
millimeters) piston hydroprotection. It is designed for
difficult wells with high formation temperature or high-
viscosity oil bitumen, as the specific production technology
used in these cases means taht the equipment is operated at
180-200 C temperature.

Factory acceptance testing of a new Rimera tool for
oil production is run in complicated conditions and will
be completed in April
2014. The equipment
will then be sent to
Ashalchinskoye field
(Tatneft) for experi-
mental field tests.

For optimum
performance of
hydroprotection
the equipment must
have high quality of
finish and increased
durability of the
inner housing. This is
achieved by chrome-
plating surface of
the housing hydro-
protection at the
Izhneftemash pro-
duction facilities. g

Chromium  is £
actively used by both g
servicing and piping ¢
divisions of ChTPZ g
Group. Specificallyg
for the “White well” 5
project, Pervouralsk ~
Pipe Plant (part of the ChTPZ Group) manufactures pro-
duction strings with 1 to 5 percent chromium content, as
well as housing for electrical centrifugal pump of Alnas.
Chrome-plating ensures high performance values for by
wear- and corrosion-resistancy of the equipment.

www.oilandgaseurasiamm
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HO CHHU3UTD IOTPEOJICHUE TOIUIMBA HA OYPOBOM CTaHKE IIpU
padore OT JU3E/Ib-TEHEPATOPHBIX YCTAHOBOK 32 CYET IIOBBI-
meHus1 KO3 @UIIeHTa MOITHOCTH, COKPATUTDH HEIIPOHU3BO/IH-
TETBHOE BPEMS M KOTHMYECTBO TEXHOTOTHYECKUX ABAPHIL IPHU
OypEeHUH 32 CYET CTAOMIBHOHN PabOThI AU3E/Ib-T€HEPATOPHBIX
YCTAaHOBOK.

Cpey IPENMYIIECTB Pa3pa6OTKHA MOXKHO OTMETHTH BBICO-
KYIO TEXHOJIOIHYECKYI0 3((EKTUBHOCTD, JOCTUTHYTYIO OJia-
rojapsi IPpUMEHEHHUIO ACHHXPOHHBIX JIEKTPOJBUTATEICH BO
B3PBIBO3AUIUIICHHOM HCIIOJIHEHUH. [ITaHHBIC JIEKTPO/IBUTATE-
JI TTIO3BOJIIIOT PEIIUTHh HECKOJIBKO BA’KHBIX 337]a4 — BO3MOXK-
HOCTb YCTAHOBKY HOBBIX 3JIEKTPO/IBUTATENICH 6€3 IPUMEHEHUS
JIOIIOJIHUTEIBHBIX IIEPEXOJHBIX YCTPOHCTB, YCTAHOBKY OHO-
TUIIHBIX 3JIEKTPO/IBUTATE/ICH HA BCE OCHOBHBIE IIPUBOJIA OYPO-
BOM YCTAaHOBKH, IIPUMEHEHHE B3PBIBO3AIMUIIEHHOI'O CHJIIOBOT'O
00OpYy/IOBaHUsA, OTBEYAIONIEIO JCHCTBYIOIMIUM TPEOOBAHUAM
6€3011aCHOCTH.

ITo mpeABapuUTEIbHBIM IIOJCYETAM CIEIHAIUCTOB, CPOK
OKYIIAEMOCTH IIPOEKTA C YIETOM TOIBKO IOJYIEHHOH IKOHO-
MHH HA AU3ETBHOM TOIUIUBE COCTABIISIET TPU-YETHIPE T'OAA.

TexHOJIOTHUA BHEIPEHA HAa BHCOBOM MECTOPOXKICHUH
B paMKax IIPOEKTa MOJEPHU3AIUHN OYPOBOH YCTAHOBKU B
Vcunckom ¢punnane OO0 «byposast KoMnaHus ,,EBpasusa‘.

«Prmepa» paspabdaTtbiBaeT ropo3aLlmTy
1119 OCIOMHEHHbBIX YCIOBMA HeddTea00bI|M

Crnenpanuctel 1leHTpa UCCIeJOBaHUI U pa3paboTok 'K
«PuMepa» COBMECTHO CO CIEIMATIMCTAMH 3aBOJA «AJIHAC» Pa3-
pa6oTranu nopmHeBylo TIuaposamury I'TTIAS B
msrroM radapure (92 mm). OHa HpeTHA3HAYEHA
JUI MCHOJIB30BAHUSA B CKBAKHHAX C BBICOKOH
TEMIIEPATYPOH ILIACTA, 4 TAKXKE HA MECTOPOXK/IE-
HHUSAX C BBICOKOBS3KOM OUTYMHON He(TbIO, IJe
B CBSI3U C OCOOEHHOCTAMHU TEXHOJIOTUH JOOBIIN
06OpYIOBAHUE IKCIUIYATHPYETCS IIPH TEMIepa-
Type 180-200 °C.

3aBO/ICKHE IIPUEMOYHBIE UCIIBITAHUS HOBO-
ro npoaykra «Pumepsl» it HeTeAOObBIYN Ha
OCJIOKHEHHOM (DOHJIE, 3aBEPHIAIOTCS B allpesie
2014 ropga. 3arem o6opyrOoBaHuE OyJET OTIPAB-
JICHO HAa ANIAJTBYMHCKOE MECTOPOKIEHUE KOM-
nmaHuu «TaTHeTh» /I MPOXOXKIEHUS ONBITHO-
IIPOMBICJIOBBIX HUCIIBITAHUH.

11 ONITUMANBbHOM PaGOTHI THPO3ANUTHI
HEOOXOJMMO BBICOKOE Ka4eCTBO OOpPabOTKH U
IIOBBIIMICHHAA HM3HOCOCTOMKOCTh BHYTPCHHEH
IIOJIOCTH KOpPIyca HU3JeAus. DTO JJOCTHUTAETCS
IIyT€M XPOMHPOBAHMSA ITOBEPXHOCTH KOPITyCa
I'UJPO3AIUTHI, BBIIIOJIHAEMOI'O Ha IIPOU3BO/I-
CTBEHHBIX MOIIIHOCTAX 3aB0/1a «MzkHedTeMan.

XpoM cerojiHsa aKTUBHO HCIIOJIb3yeTCs 060-
UMM AUBU3HOHAMU rpynnsl YTII3 — TpyOHBIM
u HedrecepBUCHBIM. CIEIIUATBHO JUIS IIPOEKTA
«benas ckBaxkuHa» IIepBOYPaIbCKUI HOBOTPYO-
HBIN 3aBOZ, (BXoauT B rpynmy YTII3) usrorasau-
BA€T HACOCHO-KOMIIPECCOPHBIE TPYOHI, C CO/IEP;KAHUEM XPOMa
ot 1 10 5%, a TaKKe KOPITyCa /I 3JEKTPOLIEHTPOOEKHBIX HACO-
COB <«AnHaca». MIcmonp30BaHHE XPOMa IO3BOJISIET JOOHUTHCS
ITOBBIIIEHHBIX IT0KA32TEJIEH 110 U3HOCO- U KOPPO3ZUOHHOCTOMN-
KOCTH OO0PY/IOBAHUS.

Oil&GasEURASIA

220033. Belarus. Minsk. Rybalko str. 26

Tel.: +375 17 298 24 17,

fax: +375 17 248 30 26

E-mail: fidrtashsalest@nov.com, www.fidmashnov.by
Representative office in Russia LLC "FIDservice",
tel.: +7 (916) 281 15 53
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