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Neural Network Program
Forecasts Geosience
Parameters

Neural networks program GreeNN for some years has
been already successfully used by the Central Geophysical
Expedition (CGE, Moscow) for geoscience parameters fore-
casting. The prognosis is made based on precalculated seis-
mic attributes and parameter sampling by wells.

Modified and optimized MLP (Multilayer Perceptron)
and generalized regression (GRNN) networks with possible
preclustering of data are applied for forecasting.

Application of neural networks for prognosis allows to
draw out nonlinear relations in data sampling and to simu-
late them over a trained neural network.

The program allows an automatic choice of optimal net-
work structure for specified samplings. Search for an opti-
mal network is performed by searching among a number of
possible variants for the specified number of neurons (net-
work capacity) in order to find the network with the most
optimal value of external regularity criterion (minimal root-
mean-square error).

To solve the task of horizon-oriented 2D-forecasting, val-
ues of seismic attributes along the picked horizon and values
of forecasted parameters in wells are used, which are depth
(time) traversed in the selected window. As a result of train-
ing and run of the network, a map of prognosis parameter
along the picked horizon (Fig. 1) is formed .

The 3D task uses cubes of calculated and standardized
seismic attributes and sampling by wells, brought to seismic
by way of low-pass prefiltering and value recalculation.
Solution to the 3D task is a cube of SEGY prognosis parame-
ter format formed on the basis of neuron network training
and run results.

Prognosis Parameter Map
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leonoro-reothusnyeckue
napameTpbl NPOrHO3NPYIOT
C nporpammodi HelpoHHbIX ceTei

B Tegenne pana ser B LlenTpanbHoil reodusmueckoii aKce-
iy (LI, r. MockBa) Ju1s MPOrHO3UPOBAHUS T€0IOTO-Teopu-
3UYECKHUX IapPAMETPOB YCIENTHO UCIOIL3YETCS IPOrpaMMa Hel-
ponnbix ceteii GreeNN. ITporaos ocymecTBIseTcs Mo mpeaBa-
PUTEJIBHO PpPaCCUYUTAHHDBIM ceriCMUYeCKUM anI/I6yTaM n
BLIOOPKE ITapaMeTpa MO CKBAKHHAM.

JIIs IpOrHO3a MCHOJB3YIOTCA MOJU(MDUINPOBAHHLIE M OIITU-
MusupoBaHHble ceTn MLP (MHOTOCTOIfHOrO MHHEHHOTO Tep-
nentpoHa) u o6o6menHoit perpeccu (GRNN) ¢ Bo3aMoxKHOI
peABapUTETbHON KJIAaCTepU3alieil JaHHbIX.

IIpumenenne HeHpPOHHBIX ceTell JUIs IMPOTHO3a IO3BOJSET
BLIABUTDH HEJIMHEUHBIE 3aBUCUMOCTH, NPUCYTCTBYIOIIUE B BBI-
60pKe JAHHBIX U IPOMOJETUPOBATH UX C IIOMOILIO OOyIEHHOM
HENPOHHOM CETH.

ITporpamma MO3BOJSET ABTOMATHUYECKH BLIOPATH ONTUMAJIb-
HYIO CTPYKTYPY CETHU JUIS1 33ITAaHHBIX Bbl6op01<. ITouck onruMaib-
HO¥ CEeTH MPOU3BOJUTCA IIPH IIOMOIIU Iepebopa cpeji Habopa
BO3MOXKHBIX BAPUAHTOB JIUIS 3a/JAHHOTO KOJIMYECTBA HEHPOHOB
(MOIHOCTHU CETH) C IIEIBIO HANTH CETh C HAVUIYIIINM 3HAYEHUEM
BHEIIHETO KPUTEPHUsA PETYAAPHOCTH (MHUHUMAJILHOH cpezHe-
KBaJIPAaTHYECKOI ONMMOKN).

Jlns penmeHns 3aa4u MOrOPU3OHTHOTO 2D-IpOrHo3upoBaHus
HCIIOJIb3YIOTCSl yCPEAHEHHDBIE 110 TIyOuHE (BpEMEHM) B BBIOpaH-
HOM OKHE 3HA4YCHUA CEHCMUYECKUX aTPUOYTOB BIOJD BBIIEICH-
HOTO TOPU30HTA M 3HAYECHUA IPOTHO3UPYEMBIX ITApaMETPOB B
CKBaKMHAX. B pesyibTaTe 06yueHus 1 IpOroHa CeTH MOTyJIaeTCs
KapTa IPOrHO3HOTO MapaMeTPa BIOJIb BBIIETEHHOTO TOPU30HTA
(puc. 1).

3azauya 3D mcnoabayeT KyObl PACCUMTAHHBIX U CTAHJAPTH30-
BaHHBIX CEHICMUYECKUX aTPUOYTOB M BBIOOPKY IO CKBAXHMHAM,
IIPUBEICHHYIO K CeHICMUKE ITPU IIOMOIIY MTPeIBAPUTETLHOM HI3-
KOYaCTOTHOI (PUIBTPAMH U IepecueTa 3HAYCHMA. Pemennem
3agaun 3D aBasercs ky6 popmara SEGY mpornosHoro napamer-
pa, chopMI/IpOBaHHI)If/'I O pe3yabTaTaM o6yquI/IH U OPOTOHA
HEHpPOHHOH CeTH.

B mporpamme BHepBble IpeJCTaBICHA yCTOHYMBagA (opma
KJacTepusanuu JaHHbIX 2D (kak ¢ 3apaHee 3a/laHHBIM, TaK H C
ABTOMATUYECKUM IIOMCKOM YHCJIA KIACTEPOB) JUIS MOMCKA I'eo-
JIOTO-TEO(U3NYECKUX (POPMALMI, OTPAKAIOIMMUX CXOJACTBO B
MHOTOMEPHOM IIPOCTPAHCTBE 33JAHHOTO HA60pa CeHCMIYECKUX
atpubyroB. Takue xapTel (pHUC. 2) MOTYT UCHOJIb30BATBHCS JUJIS

® Prognosis parameter map is calculated with the help of GRNN neural
network.

® KapTa nporHo3HOro napamerpa paccyuTaHa ¢ nomoLbt0 HEHPOHHON
cetn GRNN.
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The persistent form of 2D data clustering (both with pre-
defined and with automatic search for cluster number) was
first used in a program that performed search for geoscience
systems indicating similarity in multidimensional space of
the specified seismic attributes set. Such maps (Fig. 2) could
be used for preliminary seismic facies analysis of 2D ranges
under investigation.

In order to estimate accuracy of the prognosis as well as to
test the stability of received solution, the program usually
employs the cross-validation method for obtained models
based on neural networks. To compare the results with the
standard (linear) prognosis, the model of multiple linear
regression is used.

During the program run, the necessary displays, such as
diagrams, maps and error distributions, are formed and
indicated.

The program allows import and export of data of .cps and
SEGY formats, DvDiscovery, DVSeisGeo and other systems.
The program languages are Python and C/C++, the pro-
gram operates in Windows environment and could be also
used in Linux.

http://www.cge.ru

Laser Scanning and Digital
Aerial Photography Helped
Evaluating Gazprom’s Lands

Geokosmos Company has successfully completed the
largest GIS project for gas industry. The project was initiated
by Gazprom and Urengoygazprom, the owners of the vast
gas field areas in the Tyumen Region (Western Siberia). This
territory is characterized by compound landscape (tundra,
swamp lands) and severe environmental conditions with
cool summer and very cold winter.

The project is focused on land survey, land management and
land inventory. It is for the first time when
the state-of-the-art airborne laser scanning
and terrestrial laser scanning technologies
have been used in such a large-scale project
not only in Russia but in whole Europe as
well. Total surveyed territory comprises
1,167,000 hectares.

The project carried out by Geokosmos
Company  allows Gazprom  and
Urengoygazprom to acquire high preci-
sion information on their land funds and

cartographic base of a large and medium
scale (1:500 — 1:25,000).

Principle of aerial laser scanning is
based on the use of a laser scanner
installed on the board of aircraft. The
device scans the surface. With each scan,

|® Fig. 1. Digital Elevation Model.

Fig. 2. Textured Digital Surface Model.

Fig. 3. 3D-digital model of engineering object.
|® Puc. 1. Linchposas mopenb MECTHOCTH
(umm.)

Puc. 2. LinchpoBas mofenb MECTHOCTH,
TEKCTYPUPOBaHHAA OPTOhOTONNIAHOM.

Puc. 3. TpexmepHas mogenb YCTaHOBKM
KOMMNNeKca nepepaboTku rasa.
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IpeABAPUTETBHOIO CEHCMO(pAIUATbHOTO AHATN3A H3Y4aeMbIX
o6acreit 2D.

JIIsl OIIEHKH TOYHOCTH ITOJIy9aeMOTO IIPOrHO3a, a TAKXKE C Iie-
JIBIO TIPOBEPKH YCTOMYMBOCTH TIOJYYEHHOTO PEMIEHUs B IIPO-
rpaMMe NIMPOKO MCTIONL3YEeTCA METO/ TIEPEKPECTHOMH MPOBEPKH
(xpocc-BamManMy) MOJNYYaeMBIX MOJEIEH Ha OCHOBE HEHpOH-
HBIX ceTell. /Il CpaBHEHUS PE3yIbTATOB CO CTAHJAPTHLIM (K-
HEIHBIM) HPOrHO30M HCIIOJIB3YETCS MOJEIb MHOKECTBEHHOIM
JIMTHEHOM perpeccum.

B mporiecce paboTel MporpaMMbl POPMHUPYIOTCSA U OTOOPaKa-
I0TCA HEOOXOJMMBbIE BU3yaJbHbIE TPEJACTaBIeHHA (rpaduku,
KapThI U PACIpeeeHus OITHOO0K).

IIporpamma Mmo3BoigeT UMIOPTUPOBATH U 3KCIOPTHPOBATD
mannble popmarta .cps, SEGY, cucrem DvDiscovery, DVSeisGeo u
apyrux. IIporpamma Hanucana Ha aspikax Python u C/C++, pa-
6oraer B cpese Windows u fomnyckaer nepesoc B Linux.

http://www.cge.ru

JlazepHoe ckaHupoBaHue un
aspochoTochbeMKa NOMOrnu
oueHuTb 3emnu «lasnpoma»

Komnanus «[eoxocmoc» ycrenHo 3apepuinia KpynHeHmmii B
ra3oBOIi OTPACIN TPOEKT [10 MHBEHTAPU3AIIH 3€MEJIb, TEPPUTO-
PHAILHOMY 3€MJIEYCTPOMCTBY M MEKEBAHUIO 3E€MEIbHBIX yUacT-
KOB, 3aHATBIX oO0BbekTaMM HeBIKNMocTH OAO «Jazmpom» n
OOO «Ypenroiirasnpom». OGbEKTHI 3eMIEyCTPOHCTBA PACTIOIO-
seHbl B 3amagaoit Cubupu, Ha Bojopasjene pek Ilyp u Hagpi.
AJIMMHUCTPATUBHBIE 00BeKTbl Haxoxadarcs B Ilyposckom u Ha-
JBIMCKOM paitoHax fImano-Henenkoro asronomHoro okpyra Tio-
MEHCKOI 006J1aCTH.

Bnepseie s Takoro MacmrabHoro npoekra B Poccun u EBporre
VICTIOTb30BATNCH HOBEHINIE TEXHOJOTMH BO3/yITHOIO U HA3EMHO~
'O JIA3E€PHOTO CKAHUPOBaHUSA U IU(PPOBOI aspodoTocbeMku. O6-
mast IJIOIA b paéor
1167 000 ra, o Ha3eMHOW HHCTPY-
MeHTaIbHON chemke — 20 122 ra.

bBirarosapst BEIIOJTHEHHOMY KOM-
nanueir «leoxocmoc» mpoexty,
OAO «Jasmpom» u OO0 «¥Ypen-
roiras3rpom» IOJy4WIN TOYHYIO,
JOCTOBEPHYIO U O(MUINATHHYIO
MHOOPMAIIIO O CBOEM 3€MEJIbHO-
HIMYIIECTBEHHOM (DOHJIE U €IUHYIO
nUQPPOBYIO KapTOTpapUUeCKyIo
OCHOBY KPYIHBIX U CPEJHUX Mac-
mra6os (ot 1:500 no 1:25 000).

IlpuHIMIT BO3JYIIHOTO Ja3ep-
HOTO CKaHMPOBAHMA OCHOBAH Ha
VICIIOTb30BAHUU JIA3€PHOr'O CKa-
Hepa, YCTAaHOBJIEHHOTO Ha OOPTY
JIeTaTeNbHOro anmnapara. Janubrii
npuGOpP CKAHUPYET IOBEPXHOCTH
3emsn. B kakpoM nukie msmepe-
HUI PErMCTPUPYIOTCA HAKJIOHHASA
JQJIBHOCTD JIO TOUEK OTPAKECHHS U
3HAUEHUE YIVIa HalpaBJe€HUs pac-
IIPOCTPAHEHUS 30HUPYIOIIETO JTy-
4a B CHCTEME KOOP/MHAT CKaHEePa.
B zaBuCHMOCTH OT THIIA CKaHeEpa,
MOTYT (DUKCHPOBATHCA IO MATU
OTPaKEHMN I KaXXAOU JTMHUN
BU3UPOBAHUSA. JTO MO3BOJSAET IO~
JIy4uTDb Gosiee JeTalbHYyI0 MHQOP-

BbIIIOJIHEHHDBIX CoCTaBHJIA

e Fig.1
® Puc.1
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the scanner measures slope distance to point of reflection as
well as beam angle in the scanner’s coordinate system.
Depending on the type of laser scanner, up to five reflected
signals can be registered for each scan line. This feature
allows to collect more detailed information, because respons-
es from several objects on the line of sight can be received
with each single scan: from leaves to ground surface. The
path of the aircraft is registered by airborne GPS (GLONASS)
receiver, and the aircraft orientation — by airborne inertial
navigation system (INS). This data in combination with
measured slope distances and scan angles provide geodetic
coordinates of surface points which reflect laser beams.

As arule, airborne laser scanning is combined with digital
aerial photography. Digital images assist in processing of
laser scanning data, they also used as a texture for digital sur-
face models (DSM). And vise versa, laser scanning data assist
in correction of digital photo images to produce digital
orthophotoplans.

In general, terrestrial laser scanning is based on similar
principles, but it allows to provide higher accuracy and den-
sity level of the survey. This technology is effectively used for
creation of digital models of different objects as well as for
surveying inside engineering structures (such as factory
workshop, etc.) what is sometimes difficult or even impossi-
ble to do using conventional surveying techniques.

Terrestrial laser scanning is well suitable for creation of
detailed plans and digital 3D models for limited territories
(few dozens of hectares) while airborne laser scanning is
suitable for surveying of hundreds and even thousands
square kilometers.

http://www.geokosmos.ru

CLEANGCUT System Provides
Cuttings Collection
and Transport

Applications
Offshore projects where large amounts of drill solids
must be handled and stored prior to shipment.

Problems
Under increasingly stringent regulations dictating zero or
near-zero discharge of drill solids, and with increased con-

® (CleanCut is a totally enclosed system.
® Cucrema CleanCut saBnseTcs NoNHOCTbHO 3aKPbITON.

MAIUIO, TaK KaK B OJJHOM IIUKJI€ U3MEPEHUN MOTYT ObITh ITOJTyde-
HBI OTKJIUKH CPa3y OT HECKOJIbKUX OOBEKTOB Ha IYTH PacIpo-
CTPAHEHUS JIy4a — OT JIUCTBBI PACTUTEIBHOCTH JIO IOBEPXHOCTU
sewn. TpaekTopus ABMKEHUA JIETATEILHOTO allllapaTa PerucT-
pupyercst 6oproseim npuemankoMm GPS (IJIOHACC), a ero
OpHUEHTAlUs B IPOCTPAHCTBE — 60pTo130171 WHEPIUAIBHON HABU-
ralfMOHHOM cucteMoi. B coueTannu ¢ n3aMepeHHbIMU 3HAYEHU-
MM HAKJIOHHO JAJIbHOCTH U yIVIa CKAHMPOBAHMS JIAHHBIC 3TUX
CHUCTEM IO3BOJIAIOT HOJYYUTDb T€OJe3MYeCKe KOOPAUHATDI TO-
YEK IMOBEPXHOCTH, BLI3BABIINX OTPaKEHUE 30HUPYIOIIETO JIy-
qa.

Kak npasuiio, BO3fynIHOE Ta3epHOe CKAHUPOBAHHE KOMOMHU-
pyetca ¢ nugposoii aspodoTocbemkoil. Iluppossie nzodpaxe-
HHS IOMOTAIOT OOpabOTaTh PE3yJbTAaThl CKAHUPOBAHMS, OHU
TAK)KE HUCIIOJIb3YIOTCH B KAYECTBE TEKCTYP B IIUQPPOBLIX MOJEIAX
MecTHOCTU. 11 HA060POT, JAHHBIE JIA3EPHOTO CKAHUPOBAHUS I10-
MOTAIOT BBIIOJHUTL KOPPEKIUIO ad3PO(OTOCHUMKOB JUIS MOJY-
geHus QP POBBIX OPTO(POTOILTAHOB.

HazeMHOe Jla3epHOE CKAaHHMPOBAHUE, B LIEJIOM, IOCTPOEHO HA
TEX K€ NPHUHIUIIAX, OJHAKO OHO IO3BOJISIET 0OECIIeYUTh boee
BBICOKUH YPOBEHD JI€TAIN3AIMU ChbEMKH. DTa TEXHOJIOTUs dpde-
KTHBHO MCIIOJIb3YETCS KAK JUISI IIOCTPOEHUS IIOJHOMACIITAGHBIX
MoJjiesiell OOBEKTOB, TaK U JUIST ChbeMKH BHYTPU MHXKEHEPHBIX CO-
OpYXeHHI (I[eX0B U T.II.), YTO B Psijie CIy9aeB OUYEHb CJIOKHO
WIA HEBO3MOXHO CJ€IaTh TPAAUIMOHHBIMHU TI'eOJe3UYeCKUMU
METOAAMMU.

HasemHOe Js1azepHOE CKaHMPOBAHHE I€JECOOOPA3HO MC-
I10/Tb30BATH IPU HEOOXOAUMOCTHU IOJYYEHUS JACTAIBHBIX ILIA-
HOB M TPEXMEPHBIX MOJIeJIel Ha JIOKAJIbHbIE TEPPUTOPUH (He-
CKOJIBKO JIECATKOB I'a), B OTIUYNE OT BO3JAYIIHOIN CBEMKH, Ie
peYb MOXKET MATH O COTHSX U TBICAYAX KBaJPATHBIX KUJIOMET-
pos.

http://www.geokosmos.ru

Cuctema CLEANCUT
obecneunBaet 6e3onacHbiii coop
M TPAHCNOPTUPOBKY LWNaMa

NMpumeHeHne

Cucrema UCMIOIb3yeTCsl B IPOEKTAX IO GYPEHMIO CKBAKUH HA
KOHTHHEHTAJILHOM IIebde, I7le BO3HUKAET HEOOXOJUMOCTb B
cbope U XpaHEHU!U GOJBIIIX 0OHEMOB GYPOBOrO HITaMa Iepey
TPaHCIOPTUPOBKOM.

Mpob6nembl

H3-3a yxecToueHus 3aKOHOB, IPEANUCHIBAIONIMNX «HYJIEBON»
WM KpaiiHe HU3KMI cOpoc GypoBOro Iuiama B OKPY:KAIOUIYIO
cpeay, M CTpPeMJIEHUE CHU3UTh PUCK IPOU3BOJCTBEHHOTO
TpaBMaTHU3Ma, y HepTeJ0OBIBAIOMIX KOMIAHIA BO3HIKIA HEOO-
XOJIUMOCTD HCKaTh HOBBIE CIOCOOLI XPAHEHUS U TPAHCIOPTH-
POBKU GYpOBOTO IILIaMa, 3aTPSA3HEHHOTO GYPOBBIMH PACTBOPAMH
HA yIJI€BOJOPOJHON MM CUHTETUYECKOM OCHOBE.

PeweHune

W3 cymecrsyomux cerogusa cucreMm, CLEANCUT - camas 1po-
rpeccHBHAsA TEXHOJIOTUA, MpeJHA3HAYEHHAd AT CO0pa, U307~
UM OT BHENIHEH CPEbl U TPAHCIOPTUPOBKU GYPOBOTO IILIAMA.

DKOHOMMYHOCTb

Cucrema CLEANCUT oGecnieynBaeT 6e30CTaHOBOUYHOE Oype-
HUE TIPU BBICOKUX CKOPOCTAX MPOXOJKH M CBOJAUT K MUHUMYMY
HCIOJNB30BAHNE MEXAaHNUECKUX CUCTEM U KPAHOBBIX OIEpaIuii.

Ne10 October 2006 OkTA6pb



cerns of personnel safety, operators had to rethink the way
in which cuttings contaminated with oil- and synthetic-base
drilling fluids are handled.

Solutions

The CLEANCUT* process provides a complete field-proven
method for containing, handling, temporarily storing and
transporting drill cuttings within a totally enclosed and pro-
tected environment.

Economics

The CLEANCUT system can handle cuttings generated at
high ROP, reducing and even eliminating downtime caused
by overloaded processing equipment. The flexible configu-
ration can be engineered to fit rig layouts with small equip-
ment footprints.

Environmental

The totally enclosed system design prevents exposure of
personnel and the environment to contaminated wastes.

In addition to deeper water depths, complex logistics and
hostile environments, offshore operators face another chal-
lenge - zero, or near zero, discharge of drill solids. With
increasing environmental regulations, operators have had
to rethink the way in which cuttings contaminated with oil-
and synthetic-base drilling fluids are handled.

New thinking solves an old problem

It’s not that other companies haven’t tried to remediate
the cuttings disposal situation; they have. Skip-and-ship,
slurrification and re-injection are just some of the methods
devised for coping with this situation.

In contrast, the CLEANCUT process is the comprehensive,
economical solution that is borne of three decades of
proven M-I SWACO materials handling and worldwide
waste management expertise. The result is a complete field-
proven method for containing, handling and transporting
drill cuttings. By looking at the problem of cuttings dispos-
al from the operator’s perspective, the company’s special-
ists developed a totally enclosed system for pumping cut-
tings from shaker to storage, from storage to boat and then
from boat to a receiving station onshore prior to processing.

WwWWw.miswaco.com

Swagelok Introduces Medium
Pressure Tube Products

Swagelok offers a line of medium-pressure products-
gaugeable tube and adapter fittings, as well as seamless tub-
ing-to satisfy higher working pressure requirements in the
alternative fuels and oil and gas industries.

Swagelok® medium-pressure gaugeable tube fittings and
adapter fittings provide a leak-tight gas seal and vibration
resistance in applications up to 15,000 psig (1,034 bar).
Available in 1/4, 3/8, and 1/2 inch sizes, the all-316 stain-
less steel fittings come in a diverse range of fitting styles,
including elbows, unions, bulkhead unions, reducing
unions, tees, crosses, caps, and plugs.

The fittings’ four precision components — a male nut,
female body, front ferrule, and back ferrule-combine to
apply a patented hinging-colleting action to grip and seal the
tubing securely with no special tube preparation required.
The fittings offer low weight and a compact profile to help
save space in installations.

TECH TRENDS | HOBbIE TEXH

Tubxasa koHpUrypanusa CUCTEMBI MO3BOJSIET pa3MelaTh €€ Ha
MOPCKHUX OYPOBBIX YCTAHOBKAX JIIOOOTO THUIIA.

JKOJIOrMYHOCTb

Juzaiin cucreMbl CLEANCUT rapaHTHPYET COGIIONCHHIE BCEX
9KOJIOTHUECKUX TPeGOBaHUII, obecreunBas OTCYTCTBUE PA3in-
BOB U IPSAMBIX KOHTAKTOB CO IIUIAMOM.

B nacrosmee BpeMs Haa30p 3a cOpOCOM GypOBOTO IILUIAMA yCU-
JINBAETCS, OCOOEHHO IpU OypeHUN HAa KOHTUHEHTAIBHOM LIeJIb-
(e, rue BesMKa OIMACHOCTD 3ArPA3HEHUST MOPCKOI CpeJpl U rube-
s Guostornyeckux coodmects. Ha npakTuke 3To 03HaYaeT, 4TO
Ha GypPOBOI YCTAaHOBKE NIJIAM JOJDKEH 3arPysKaThCsl B KOHTEHHe-
PBI U BBIBOBUTBCS HA Geper I OKOHYATEIbHOM yruausanyu. B
CBSI3H C 3TUM CO0P U TPAHCIOPTUPOBKA IIUIAMA CTAHOBSITCS BaK-
HOH M HEOTHEMJIEMOI YACTBIO IIPOIeCca GYPEHMUS.

HoBbifi NoAxoA K peLueHuto ctapoi Npobnembl

Bb110 6BI HEBEPHO MPEANIONOKUTD, UYTO JPYrHe KOMIAHUU He
OBITATUCH HANTH pelleHne Mpo6IeMbl yTUIU3AIUN OypOBOTO
nutama. Cpean HUX TaKhe MeTO/bI, KaK 3arpy3Ka IITaMa B IIJIaMO-
BbIC KOHTEHHEPDI, IPUTOTOBJICHUE MYJIBIIBI, OOpaTHAA 3aKa4Ka B
MOJ3EMHBIA TOPU3OHT H JIP.

B ommume or nux, cucrema CLEANCUT npeacTaBiaseT coboi
BCceoOBeMIIoNee, SKOHOMUYHOE penieHne, ocHoBaHHoe Ha 30-
snetHeM onbiTe Kommanuu M-I SWACO B ynpasiaernn oTxogaMu
O6ypeHus. BamiaHys Ha npo6iemy c60pa U TPAaHCIIOPTUPOBKU Oy-
POBOTO IIIAMa C TOYKHU 3peHHs He(TeJoObIBAOIEel KOMIAHNUH,
cnenuamuctsl M-I SWACO pazpaboTaun MOJTHOCTBIO 3aKPBITYIO
crcTeMy, 06eCIIeINBAIOIIyIO COOP ITaMa M €T0 JTOCTaBKY C CHCTe-
MBI OYHCTKU U TPAHCIIOPTUPOBKU B EMKOCTU XpaHEHUs Ha 6ypo-
BOI1, C GYpPOBOIi Ha CYHO OOECIEUEHHS U 3aTEM C Cy[HA Ha bepe-
roBOM KOMILIEKC YTHIN3ALMH.

Wwww.miswaco.com

Swagelok npeanaraert
Tpy6onpoBoaHy0 apmarypy
BbICOKOI0 iaBJNIEHuS

Kommanusa Swagelok mpejraraer mmpokuii acCOpTUMEHT
TPyOOIPOBOAHOM ApMATYPhl CPEJHETO JAABIEHUS — H3MEpU-
TeJbHbIC TPYODI, COEANHNUTEIbHYIO aPMATYPy, a TAKXKE I1eJIbHO-
TAHYTBIC TPYOBI, KOTOPAs OTBEYAET IOBBINICHHBIM TPEGOBAHNU-
AM 110 pabodYeMy JaBJIEHHIO IIPHU UCIIONb30BAaHUU B HE(TEra3o-
BOM OTpaciM ¥ TpPH TPUMEHEHHHW aJbTePHATHUBHBIX
HMCTOYHUKOB TOILTHBA.

HamepurenbHas TPyOOIPOBOAHAS U CO€AUHUTEIbHAS apMATy-
pa cpeHero aapiaeHus KommaHuu Swagelok® obecneunsaer
repMEeTUYHOE ra30HEIPOHUIIAEMOE YILIOTHEHHE M CTOMKOCTDb K
BUOpaLMY IpU IpuMeHeHuu noj gasaenueM 15 000 psig (1 034
6ap). ITocrasrsemsle pasmepsr: 1,/4, 3 /8, u 1,/2 moiima. Illupo-
KM aCCOPTUMEHT COEAMHUTEILHOU apMaTyphl M3 HEPKaBEIO-
meit cramu 316 BKJIIOYAET KPYTOU3OTHYTHIE OTBOJBI, MY(THI,
HpsIMbIE TPOMEKYTOYHBIE IIEPEXO/DI, IPAMbIE IEePEXO/IbI, TPOii-
HUKU, KPECTDI, 3aNIyIIKH 1 ITPOOKH.

Kom6unanus yeTrsipex geraneil TpybonpoBOIHOM apMaTyphl —
raiik¥l C HAPYKHOM pe3bOoii, TPYOhI ¢ BHYTPEHHEH pe3bOol, Ime-
peaHen u 3aHEN YIUIOTHUTEIbHON BTYJIKU — obecreunBaeT na-
TEHTOBAHHOE IIAPHUPHO-3KUMHOE JEHCTBUE IS HAJEKHOTO
3aXBaTa U FepMETU3ALMH TPYO 6€3 UX IpeABAPUTEIBHOMI CIIeIy-
aJIbHOM MOJAroTOBKU. TpyGonpoBojHas apmartypa objajacT Ma-
JIBIM BECOM M KOMITAKTHBIM IIPO(UIIEM, UTO ITO3BOJSAET SKOHO-
MHTb MECTO IIPH YCTAHOBKE.

JlonoTHUTE IbHBIE XaPAaKTEPUCTUKU U3MEPUTETBHON TPy6o-
IPOBOJHOM apMATYPhl CPEJHETO JABICHMUS:

Ne10 October 2006 OkTA6pb

0il&GasEURASIA

HedTtbulasEBPA3UA




0il&GasEURASIA

HedTtbulasEBPA3UA

TECH TRENDS | HOBbIE TEXHOJIOIMA

Additional highlights of
the medium pressure gauge-
able fittings include:

e Easy connection to heavy-
wall annealed or cold-drawn
1/8hard stainless steel tub-
ing.

e Simple installation, no
special tools required.

e Fitting assembly is by one
turn or torque, allowing man-
ual or automated assembly.

® Preassembled disposable
cartridges ensure correct fer-
rule orientation.

e Patented low-tempera-
ture case hardening process-
ing of the ferrules and nut
provides enhanced perform-
ance and corrosion resist-
ance over a wide range of
applications.

e Third-party test reports °
and extensive Swagelok prod-
uct test reports validate per-
formance claims.

Medium-pressure
316 /316L stainless steel tub-

SOURCE * MUCTOYHWK: SWAGELOK

® Swagelok® offers medium-pressure seamless
tubing and gaugeable tube and adapter fittings
for applications up to 15,000 psig (1,034 bar).
Komnanus Swagelok® npegnaraer
LeNbHOTAHYTbIE TPYObl CPEAHEro faBNEHUS,
U3MepUTENbHbIE TPYObI U COEAMHUTENBHYIO
apMatypy Ans UCnosib30BaHUA NOJ JaBNEHUEM
15 000 chynToB Ha KB. Atoiim (1 034 6ap).

® JIETKOE COEJUHEHUE C OTOXKEHHBIMU
TOJICTOCTEHHBIMU WM XOJOJHOTSHYTBHIMHI
Tpy6amu auameTpoM 1 /8 3 3akaneHHOI He-
pIKaBelomeii cTam;

® IIPOCTadg YCTAaHOBKa 06€3 MCIOIb30BaHUS
CHeIaJIbHBIX MHCTPYMEHTOB;

® c60pKa TPyGOIPOBOJHON APMATYPhI O~
HUM IIOBOPOTOM WJIN 3aTATOM KaK BPYYHYIO,
TaK U C UCIIOJIb30BaHNEM aBTOMATHU3UPOBAH-
HOU cO0pKY;

® BEpHOE TOJOXKEHHE YIUIOTHUTEIbHOM
BTYJIKA O0€CIIEUNBAETCS IIPU IIOMOIIU OJTHO-
PA30BBIX BCTABOK, IIOCTABASIEMBIX B COOPAH-
HOM BH/IE;

® IIpU Pa3JINYHBIX CIIOCOGAX MCIOJIb30Ba-
HUSA TPYOOIPOBOJHON apMaTyphl IOBLIIICH-
Hasl TPOU3BOJUTENLHOCTh U KOPPO3NOHHAA
CTOMKOCTH OOecreunBaeTcsl MaTEeHTOBAH-
¥ HBIM CIIOCOGOM IEMEHTAIUH CTalU, U3 KOTO-
POl M3roTaBJIMBAIOTCHA YIUIOTHUTEIbHBIC
BTYJIKHM U TaKU;

® XaK JaHHBIC HE3aBUCUMBIX HCCJIE0Ba-
HUH, TaK U JUINTETLHOE TECTUPOBAHUE U3JIe-
JIII BHYTPU KOMITAHUU MO/ TBEPIKIAIOT 3a5IB-
JIEHHYIO TPOU3BOJUTEILHOCTD IIPOJYKITIU
Swagelok.

TpyObI cpefiHero naBiaeHUA U3 HEPIKABEIO-
mei cramm 316/316L g npuMmeneHus o

ing for use in applications up
to 15,000 psig (1,034) bar is available in heavy wall annealed
or cold-drawn 1/8-hard condition. Available tubing sizes are
1/4,3/8,and 1/2 in. outside diameter, in 20 ft (6.1 m) and
2, 4, and 6 m lengths.

Medium-pressure tubing is a perfect complement to
Swagelok medium-pressure fittings and can be bent with the
Swagelok bench-top bender. It is marked with size, material,
condition, and heat number.

http://www.swagelok.com

PRIME GROUP Solves Offshore
Platforms’ Automation Problems

In Russia, leading oil and gas companies show growing
interest in offshore production. In this regard, manufactur-
ers and systems integrators specialized in industrial control
may get new interesting objects for automation.

Permanent and floating drilling units and production off-
shore platforms are main facilities for oil and gas produc-
tion on the shelf. These facilities are high-tech structures
with high density of production and life support equip-
ment.

While developing the feasibility study for the project enti-
tled “The Integrated Automated Process Control System for
Fixed Platforms LSP-1 and LSP-2 for Development of the
Field Named After Yu. Korchagin”, the PRIME GROUP
company defined major solutions on the structure, package
and layout of the control system equipment.

Requirements to the equipment are given in Section X,
“The Electrical Equipment” and XIV “Automation” of the
Regulations of the Russian Marine Navigation Register for
floating drilling units and fixed offshore platforms, here-
inafter Regulations. This is the basic document for design-
ing offshore platforms.

Features:

nasiaerueM o 15 000 psig (1 034 6ap) mocra-
BJISIIOTCS B JIBYX BapUaHTAaX: OTOXGKEHHBIE TOJICTOCTEHHBIE MIJTH
XOJIOJHOTSIHYThIE U3 3aKAJICHHOU cTamu guamerpom 1/8. Mwme-
IOTCSL B HUTMYUH TPYOBbI CIEAYIONINX PA3MEPOB: HAPYKHBIM JMa-
merpoMm 1/4, 3/8, u 1/2 moitma, muunoii 20 gpyros (6,1 M), a
Takxke 2, 4, u 6 M.

Tpy6nI cpesHEro AaBaeHUS SBASIOTCS XOPOIIUM JOTIOTHEHHEM
JUISL TPYOOIIPOBOHOM apMaTyphl CPEAHETO JAABICHUS IIPOU3BOJI-
ctBa Swagelok. OHU THYTCS TPU MOMOIM HACTOJIBHOTO TPYOOTU-
6OUYHOTO CTAHKA, TAKKe IPOU3BOJCTBA Swagelok, u mMeloT HaHe-
CEHHYIO YHCJIOBYIO MApPKUPOBKY [UIsi OOO3HAUEHUsI pa3Mepa, Ma-
TepUaa, yCIOBUN U TEMIIEPATYPHOIO PEKUMA.

http://www.swagelok.com

«MIPAWM FPYN>» pewaet Bonpoch!
aBTOMaTn3auum wenby§oBbIX
00beKToB

B Poccun HabmogaeTcst yCTOMYUBBINA POCT UHTEPECa BEAYIIIX
HeTEera3oBbIX KOMIIAHUM K J06bIYe He()TU U ra3a Ha mesbde. B
CBA3U C 3TUM, JUI IIPOU3BOJUTENEH M CUCTEMHBIX MHTETPaTO-
pos B o6mactu ACYTII nosBIsioTcss HOBbIE M HHTEPECHBIE 00b-
€KTBI JUIS aBTOMATU3ALIUMN.

OCHOBHBIM OOBEKTOM JUIS OCYIECTBICHUS JOOBIYN He(TU U
rasa Ha Imesbge ABIAIOTCA CTAIMOHAPHbBIE U ILTaBy4ne GypoBbie
1 Jo6bIBaloIe MOpckue maTdopmel. JJaHHbIE OGBEKTHI IPE-
CTaBJIAIOT COGOI BHICOKOTEXHOJIOTUYHBIE COOPYKEHUH, C 5OJIb-
MO MIOTHOCTBIO pa3MEMEeHus 060PyAOBAHNA KaK TEXHOJIOTU-
YEeCKOTO, TAK U JKU3HEOOECIIeUeHU .

B xogne paspaborku TOO npoexra «Exmnas ACYTII cranu-
onapubIx miatgopm JICII-1 u JICII-2 o6ycTpoiicTBa MECTOPO-
skaenud uM. 0. Kopuarnna», koMmnannei «IPAUM TPYII»
GBLITH ONIpesieIEHbI OCHOBHBIE PENIEHU 110 CTPYKTYpe, KOMIIO-
HOBKE M PACIOJOXEHUIO OOGOPYAOBAHHSA CHCTEMBLI YIIPaBJe-
HUSI.
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Limited space restricts dimensions and location of con-
trol cabinets — it is proposed to utilize cabinets of single-side
access, to build a distributed control system, in which
input/output devices are located in small rooms close to
the process equipment. The result is reduction of cable
lines, no need in large areas. According to par. 2.11.7 of
Section X of the Regulations, electrical equipment installed
outside explosive zones, but designed for operation in
emergency situations (Fire & Gas Alarm System), which can
result in extension of explosive zones, should be of dust-
ignition-proof construction required for zone 1 (GOST R
51330.9-99) - it is proposed to utilize explosion-proof
equipment or cabinets of 1ExpIIAT3 class (increased pres-
sure method) for the system.

Functionally, automated process control system falls
into the following parts:

® Process control system (PCS);

e Fire and gas alarm system (F&G);

e Emergency shutdown system (ESD);

e Administrative provision system (APS).

At the lower level of control, it is recommended to build
the system on the basis of intelligent instruments utilizing
protocols Foundation Fieldbus, Profibus, HART. This solu-
tion will enable diagnostics of the instrumentation stock
and building of completely automated work station for the
instrumentation engineer.

According to the Regulations’ requirements, in addition
to the operator’s stations, permanent indication panels and
remote F&G and ESD control panels should be designed —
it is proposed to realize these devices on the basis of spark-
proof input /output subracks, which will make it possible to
take only the system cable to this panel.

The hardware and software components of the automated
process control system should be to the maximum degree
based on unified solutions and technologies. Thus, analyz-
ing potential suppliers of the system, proposals from such
companies as Siemens — PCS7, Honeywell - Experion PKS,
Emerson Process Management — Delta V had been consid-
ered, all possessing a line of the software and hardware
capable to cover the maximum range of the required equip-
ment.

Each system has its own characteristic features, but on
the whole could be used on such facilities as the world
experience in the sphere of offshore construction has
proved.

http://www.primegroup.ru
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® Given the space limitation of offshore platforms, PRIME GROUP found
the solution that allows automatization of the platform with reduced
amount of cable lines.

® ( y4yerom orpaHU4eHHOro NPoCTPaHCTBA NNaBY4NX NNnatthopm,
komnauus «[TIPAUM PYI» Hawna pewenue Ana cokpayeHus
KabenbHbIX NMHUIA NPU aBTOMATU3aUnN 06bEKTA.

TpeboBanus kK 06OPYLOBAHUIO U3JIOKEHBI B 9aCTU X «DJIEKT-
puueckoe obopyrosanue» u XIV «Aromarusarnusa» Ilpasun
POCCUIICKOrO MOPCKOTo perucrpa cygpoxoxactsa aias IIBY u
MCII, panee «Ilpapmn». JJaHHBIA JOKYMEHT SBJISETCS OCHOBOIIO-
JIATAIOIMM IPH MPOECKTUPOBAHUN MOPCKUX IIATHOPM.

OcoGennocru:

OrpaHmd4eHHOE HMPOCTPAHCTBO, HAKJIAALIBAET TPeOOBAHUSA
o rabapuTaM M pasMeleHuIo MKapoB KOHTPOJIA U yIpaBie-
HUS — TPEUIOKEHO IPUMEHUTD ITKA(BI OJHOCTOPOHHETO JOC-
Tyna, HOCTPOUTH PACHPEEIEHHYIO CUCTEMY YIIPABICHUS, IIe
yCTPOIICTBA BBOJA,/BBIBOJIA PACIIOIATAIOTCS B HEOOJIBIINX I10-
MEIEHUAX HEIIOCPEACTBEHHO PAJOM C TEXHOJOTUYECKUM 060~
pyrosanuem. B pesyibrare cokpamaerca KOJIMYECTBO Kabeb-
HBIX JIMHAH, ¥ MCYe3aeT HEOOXOAMMOCTD B 6OIBIIOM TOMETe-
nun. Comracuo 1. 2.11.7 wactu X IlpaBui, ajaekTpudeckoe
060py/l0BaHNE YCTAHOBJIEHHOE BHE B3PLIBOOIACHBIX 30H, HO
HnpejHa3HAYCHHOE JUIsl pabGOThI B ABAPUITHBIX CUTYaIUsAX (CHC-
TEeMa I0KapOora3oBOil CUTHAIM3AINN), IPUBOJAIIX K PACIIN-
PEHUIO B3PBIBOOIACHBIX 30H, JIOJDKHO OBITH B3PLIBO3AIUIIEH-
HOTO WCIIOJHEHUs, TpebyeMbIX Jias 30HbI «1» (I'OCT P
51330.9-99) - mpeaToXeHO NMPUMEHUTH B3PLIBO3AMMIIEHHOE
obopynosanue 160 mradu! kracca 1ExpIIAT3 (MeTox moBbI-
NIEHHOT'O JIABJICHUA) JUISl CUCTEMBL.

ACYTII ¢yHKnHOHANBHO pa3jensiercs Ha cieayloliue
CHCTEMBbI:

® CUCTEeMy yHmpaBJIeHUS TEXHOJOTUUYECKHIMH IIPOIecCaMiu
(CVTII, PCS);

e cucteMy nokaporazosoil cursamusaruu (CIIIC, F&G);

e cucreMy aBapuitHbIX oTkodeHuii (CAO, ESD);

® CuCTeMy aJMUHUCTPATUBHO-XO3SAHCTBEHHOTO OGECIIeUeHNUs
(AXO).

Ha mmxHeM ypoBHE yIpaBIeHUsA CUCTEMY TPENOYTUTETHHO
CTPOUTD HA 6a3€ UHTEIIEKTYaIbHBIX KOHTPOJIBHO-U3MEPUTEND-
HBIX NPUOGOPOB C HCHOJIb30BAaHHEM HPOTOKONIOB Foundation
Fieldbus, Profibus, HART. /lanHO€ pelieHne MO3BOJUT IIPOBO-
JUTH UArHOCTUKY IPUGOPHOro Mapka M CO3/ATh IOJHOCTBHIO
aBTOMaTU3UpOBaHHOE paGouee MecTo nmxenepa KMIT.

ITo Tpe6osanmam Ilpasmi, B gomONTHEHHE K ONEPATOPCKUM
CTAHIISAM JIOJLKHBI OBITH CIPOEKTHPOBAHBI TAHEIN ITOCTOSHHOM
VHJWKAIIMA U BEIHOCHBIE aHesu J1s ynpasiaenus CIIIC (F&G)
u CAO (ESD) - npeaioxeHo JaHHbIE YCTPONCTBA Pealn3oBaTh
Ha 6a3e MCKPOOE30NACHBIX KOP3UH BBOJA,/BLIBOJA, YTO MO3BO-
JIUT OTPAHUYUTHCA TIOIBOJIOM TOJBKO CUCTEMHOTO Kabes K laH-
HOU MaHeJ .

AnmapaTypHO-IporpaMMHasl peajl3anys COCTABHBIX dJacTei
ACVYTII gomxHA BBINOJIHATHCI B MAKCUMAJIbHOM CTEIIEHU HaA
€/IMHBIX PEIICHUAX 1 TeXHOJOruAX. IToaTOMy B KayecTBe IIOCTaB-
IUKOB CHCTEMBI OBbLIN PACCMOTPEHBI IPE/IOKECHUA KOMITaHHIA
Siemens — PCS7, Honeywell — Experion PKS, Emerson Process
Management - Delta V, o6rajaronmux JHMHEHKON TporpaMMHO-
TEXHUYECKHX CPEJCTB, CTIOCOOHBIX MEPEKPBITh MAKCUMaTbHBII
JMAITAa30H HEOOXOAUMOTO OOOPYLOBAHMSI.

Kaxas u3 cucteM MMeeT CBOM OCOOEHHOCTH, HO B I[€JIOM MO-
JKeT OBITh IPUMEHEHA Ha IIOJJOOGHOM OO'bEKTE — 3TO IOATBEPIK/A-
€T U MUPOBOM OIBIT CTPOUTENLCTBA OOBEKTOB Ha Imesbde.

http://www.primegroup.ru
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