®aKT Hanu4mA y Poccrm orpomMHbIX 3anacoB HeTH n

rasza ABnAeTcA obwenpuaHaHHbIM. OQHaKOo CyLWeCcTBYIOT
pasnuyHble MHEHUA NO NOBOAY TOro, KaknuM 06pa3oM MOXHO
obecneydnTb MakCcUMarbHble YPOBHU A06bIYN HETH 1
HedTeoTAa4m NNacTos.

Vcnonb3oBaHNe HOBEWLLIMX TEXHOMOIMIN Ha MpoeKTax
HedTerazonobwlun B Poccun ctaHoButcA Bce bonee
NepBOCTENEHHON 3aJa4en Ha NyTU yBeNn4eHnA Aobbi4n.
ROGTEC ny6nukyeT 0630p NPUMEHEHNA TEXHOMOMMIN Ha
HedhTAHOM MecTopoXaeHun Bagenein, paspabaTbiBaemMom
komnaxuen CI1[, Bknioyaa ncrnonb3oBaHne nocneaHnx
OOCTUXXEHU B 0611acTy TENEKOMMYHMKaLUWK, a Takxe
WHTErpMpoOBaHHbIX PELLEHU NO yNpaBneHnto 4eATeNbHOCTU
npennpuAaTuA Ha 3anagHom Canbive.

BHeapeHue TexHonoruu

“UHTEenneKTyanbHbIX CKBa)XUH”
Bce 6onbliee uncno HehTenobbiBaoWMX KOMNaHUi B
Poccun ctankmeaeTcA ¢ HEOHXOAMMOCTbLIO BCKPbITUA
HEeCKOJTIbKUX NMPOAYKTUBHbIX 30H OJJ,HOI?I CKBa)KI/IHOI7I, nBTO
e Bpems, obecrneyeHmAa BO3MOXHOCTM 3amepa AebuTtos
M3 KaXXA0N OTAENbHON 30Hbl. [laHHaA NoTpebHOCTb
OMKTyeTcA HeobXoAMMOCTbIO NoaaepXkaHua 6anaHca mexay
CYLLECTBYIOLUM NOAXOA0M K pa3paboTke Heap C O4HOM
CTOPOHbI, 1 SKOHOMUYECKUMU COOBPaXKeEHNAMMN C ApYron
CTOpPOHbI. 3aTpaTbl HA CTPOMTENBECTBO AOMONMHUTENBHbIX
3KCMNyaTaUMOHHbIX CKBaXKMH Ha KaXX0M KYCTOBOM
OCHOBaHuM B HOSBLUMHCTBE Cly4YaeB NpeBbILaoT CTOUMOCTb
3aKaH4YMBaHWA OQHOW CKBaXKWHbI MO CXeMe, No3BONALLEN
BECTU OOHOBPEMEHHYIO A06bIYy Cpasy U3 HECKOMbKUX
NPOAYKTUBHbLIX TOPU3OHTOB.
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glimpse
gas production at SPD

Everyone agrees Russia has huge reserves of oil and gas,
but not everyone agrees on how to maximise production and
recovery levels.

With the use of high end technology for the oil and gas

market in Russia becoming more and more paramount in the
quest for higher production rates, ROGTEC takes a look at
technology implementation at the SPD Vadelyp oil field, cutting
edge telecommunication developments in West Salym and
integration of business management solutions

B Smart Well Implementation

More and more oil-producing companies in Russia face the
need to open multiple hydrocarbon producing zones with a
single well while measuring production volume at the same
time. This need is dictated by balancing the existing approach
to subsoil development on the one hand and economic
considerations on the other. The costs of drilling additional
wells for each development site will, in most cases, exceed
the costs of completion of a single well completed for multiple
producing zones.

The method of cased hole completion, when the producing
intervals are mechanically separated from one another, while
providing for the capacity to measure the hydrocarbons
production rate or the mass flow of the fluid pumped into the
zone, as well as adjusting or completely stopping the influx

of hydrocarbons or flow of the fluid pumped into the zone, is
called ‘smart well’ technology. For the first time in Russia this
technology was implemented by SPD at the end of 2006 in the
Northern sector of the Vadelyp oil field. Due to the fact that the

¢ demand for technologies of this type in the Russian market



TexHonorvemn “HTenNeKTyanbHbIX CKBaXKMH” Ha3bliBaeTcA
MeTo[ 3aKaH4YnMBaHUA CKBa>XUH C ob6caXkeHHbIM CTBOJIOM,
NMpu KOTOPOM MPOAYKTUBHbIE MHTEpBasibl MEXaHNYeCKN
N30MUPYOTCA ApYr OT Apyra, obecrnevymBatoLLmMin BO3MOXHOCTb
M3MepeHua aebuta CKBaXKMHbI MO yrineBoaopoaaM unm
3aKa4yaHHOW B NacT XXUAKOCTK, a TaKXXe BO3MOXHOCTb
perynMpoBaHua Uiy NosiHON OCTaHOBKM NPUTOKa
yrNeBoOAOPOAOB UM 3aKa4aHHON B CKBa>KMHY XXUOKOCTW.
Bnepsble B Poccun ata TexHonorua 6bina npuMeHeHa
komnanuen CI[ B koHue 2006 r. B CEBEPHON YacTun
Bagenbinckoro He(hTAHOMO MECTOPOXAEHUA.

B cBA3K ¢ Tem, 4TO B NpeablayLume roabl CNpoc Ha NoaobHbIe
TEXHOSIOrMM B POCCUNCKON HedhTerazoBom oTpacnu bbin
BecbMa Hebonbwum, CI npuBnekna MHOCTPaHHYHO
komnaHuio benkep Xbto3 (Baker Hughes) ana noctaBku
OCHOBHOTO TEXHOMOMMYECKOro 060pyA0BaHNA N BbINOHEHUA
COOTBETCTBYIOWMX paboT. N3roToBneHne BcnomorarenbHOro
cepBucHOro 06opyaoBaHuA, Hanpumep, kaHaTHou nebenku,
NPOU3BOANIIOCH HAY4YHO-NPON3BOACTBEHHBIM NPEANPUATUEM
“lOHnkoM” no npegocTaBneHHbIM Baker Hughes TexHnyeckmm
ycnosuam. Komnannen “TexHonpoTeKT” 6bIn1o paspaboTaHo
HECKOJNbKO TECTOBbIX MPOTOTUMNOB AByXKabenbHbIX

was fairly low before, the main technological equipment and
services were provided to SPD by a foreign company, Baker
Hughes. Auxiliary service equipment, for instance the cable
spooling unit, was manufactured to specifications supplied

by Baker Hughes at the science and production enterprise
Unikom. Several trial options of dual cable protectors and
ESP clamps were developed by Tekhnoprotekt. The ESP

and its threaded flanged crossover were manufactured and
supplied by Borets. A similar set of ESP equipment has been
developed by Novomet. The wellhead assembly and all the
necessary modifications to the tubing head for signal cable
sealing were done by JSC Korvet, a company with which
SPD has been collaborating over the last four years. At the
concept development stage, which was done by the working
group on so-called ‘smart fields’ — Shell EP Smart Fields Team
— the stage-by-stage approach to the implementation of this
technology was selected: from simple to complex. Therefore,
initially only Venturi downhole flowmeters — without flow control
valves — were installed in production wells with two producing
intervals, separated by a packer. In both wells, the flowmeters
were installed above packers, at a short distance from the
upper formation top (see fig. 1).

NPOTEKTOPOB M 3aXXNMHbIX XoMyToB AnA QUH. MarotoBnenne | Puc. 1/ Fig. 1
Field Well Pad Well # Crew Depth
MecTopoxaeHue Kyer Ne ckBaXkuHbl Bpurapa my6uHa
Vadelyp 54 SVA-1067 __ 5 MDBDF
Quantity Equipment / O6opynosaHue Length, Metres | Depth Metres
Kon-Bo OnuHa, m my6uHa, m
1 1 Tubing hanger 3 1/2” x 7" Mopsecka HKT 3 1/2” x 77
2 1 Pup joint (1.86m;2.03m;3.02m) KopoTkana Tpy6a (1,86Mm;2,03m;3,02m)
3 243 Tubing 88,9 x 7,34 HKT 88,9 x 7,34
4 1 Surge valve [emndupytowwnii kKnanaH
5 2 Tubing 88,9 x 7,34 HKT 88,9 x 7,34
6 1 Check valve O6patHblit KnanaH
7 1 Tubing 88,9 x 7,34 HKT 88,9 x 7,34
8 1 Pup joint 88,9 x 7,34 KopoTkan Tpy6a 88,9 x 7,34
9 1 Crossover M89xH73 MepesoaHnk M89xH73
10| 1 ESP M5-80-2000 M5-80-2000 SLIH
1" 1 Crossover M73xH89 MepesBoaHnk M73xH89 0.35 2496.42
1221 Perforated pup joint MepchopupoBaHHbIi NaTpybok 3.16 2496.77
13 1 Pup joint 88,9 x 7,34 KopoTkan Tpy6a 88,9 x 7,34 1.04 2499.93
14| 1 Mandrel (Baker “Harvest” single Density Gauge) OnpaBka (0AMHOYHbIN NnoTHomep Baker “Harvest”) 1.85 2500.97
15| 1 Pup joint 88,9 x 7,34 KopoTkan Tpy6a 88,9 x 7,34 2.02 2502.82
16| 7 Tubing 88,9 x 7,34 HKT 88,9 x 7,34 72.47 2504.84
171 1 Pup joint 88,9 x 7,34 KopoTkana Tpy6a 88,9 x 7,34 2.02 2577.31
18| 1 Mandrel (Baker “Harvest” Venturi flowmeter) Onpaska (pacxopomep BeHTypu Baker “Harvest”) 247 2579.33
19 1 Pup joint 88,9 x 7,34 KopoTkana Tpy6a 88,9 x 7,34 5.04 2581.80
20| 1 Crossover M89xH73 MepesBoaHnk M89xH73 0.20 2586.84
21| 2 Tubing 73 x 5.51 HKT 73 x 5,51 20.30 2587.04
22| 1 Locator Seal Assembly, L=3.84m YNNoTHUTENbHbIA y3en nokatopa, [=3,84m 2607.34
e : 23| 1 Baker model “DB” retainer production Packer LU 5.687” MopgecHoit nakep ¢ 06paTHbLIM KnanaHoM upMbl
— Baker mogenu “DB’, LLI=5,687"
above packer element HannakepHbiii anemeHT 0.66 2607.34
below packer element MoanakepHbIv 3NemMeHT 0.43 2608.43
: 24| 1 Baker Seal Bore Extension Y ANVMHEHHbIN CKBAXXUHHBIA ynnoTHUTENb Baker 2.91 22611.34
o — 25| 1 Crossover MepeBoaHnK 0.20 2611.54
26| 1 Baker Wireline Entry Guide BeoaHaa Hanpasnatowan Baker ana 0.20 2611.74
nebeno4Horo kabena

1 noctaBka JLH 1 pe3bb0oBbix hnaHuUeBbIX NEPEBOAHNKOB
ANA HUX ocyllecTBNAnack npeanpuAaTuem “bopeu’”
KomnaHuen “HosomeT” 6bin pa3paboTaH aHanormyHbIv
komnnekT obopysosaHunAa ALUH. KomnaHuen AO KopserT, ¢

i The use of ESP’s to create underbalance and lift oil to the

surface is routine at the majority of oilfields in Western Siberia.
In this sense the Salym fields, where formation pressure
is normal, are no exception. Thus, one of the goals was
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koTopon CI[ coTpyaHu4aeT y>xxe Ha NpoTAXeHun 4 neT, bbinm
M3roTOBJIEHbI Y3/bl YCTLEBOrO 060PYAOBAHMA U BHECEHbI
HeobXxoauMble N3MEHEHWNA B KOHCTPYKLMIO TPYGHOW ronoBKuM
HKT anAa obecneyeHna repMETUYHOCTIN CUTHANBLHOIo Kabena.
Ha aTane pa3paboTkun KOHLEenuun, ocyLecTBAABLIENCA
paboyer rpynnow no Tak Ha3bIBAEMbIM “UHTENNEKTYasIbHbIM
mectopoxxaeHuAm” (Shell EP Smart Fields Team), 6bin
BblbpaH NoaTanHbI NoAxXo4 K BHEAPEHUIO NpeaiaraeMon
TexHonoruu: ot 6onee NPOCTOro K crnoxHomy. imeHHo no
3TOM NPUYMHE CHaYvana B KCMyaTauMOHHbIX CKBaXKMHAXx C
OByMA paboTalowMMmn ropu3oHTamn, pasgeneHHbIMU NakepoM,
yCTaHaBNMBaNnCb CKBaXXMHHbIE pacxopomepsl Venturi 6e3
perynvpyowmx KnanaHos. B 06emx ckBaXxuHax pacxogomepbl
yCTaHaBNMBanMCb HaA nakepamu, Ha HeGOosbLLIOM PacCTOAHUMN
OT KPOBNMN BEPXHErO NPOAYKTUBHOIO ropnsoHTa (Puc. 1).

MpumereHne OLUH anA cospaHvA genpeccum
(oTpuUATENbLHOrO AABNEHNA) HA NAACT U NogbeMa HedhTU Ha
yCTbe ABNAETCA CTaHAAPTHON NPaKTUKOWN Ha 6ONbLUMHCTBE
mMecTopoxaeHuin B 3anagHoin Cnbupn. U B aTom cMmbicne,
rpynna mectopoxaeHuin Ha Canbime ¢ HopManbHbIMK
NNacToBbIMWU AaBMNEHUAMMN HE ABMAETCA UCKITIOYEHNEM.
MoaTomy, ogHa n3 3agady 3aknio4anacb B TOM, 4TOObI
MCMNONb30BaTb CO4ETAHNE TEXHONOTUN “UHTENNEKTYaNnbHOIO
MecTopoxaeHuna” ¢ cuctemammn OLH. OT1a 3apgava
obecnedyeHns codeTaHnA TEXHONOMMN “UHTENNEKTYarIbHON
CKBaXuHbl” ¢ QLIH 6bina He 13 NpocThIX.

Bce BHyTpuCKBaXkKMHHOe obopyaoBaHue cryckaeTcA B
CKBaXXVHY OJHOBPEMEHHO, U y3en pacxogomMepa pmsndeckn
3akpenneH Ha ALH. MpoeKTHO-KOHCTPYKTOPCKNIA OTAEeN

AO Bopel BbINOMHW pacHeTbl HANPAXKEHHbLIX COCTOAHWN
wnunek BepxHero naHua SUH ana ycnoeun kak
CTaTM4ecKmnX, Tak N AMHaMNYeCKNX Harpy3ok. PacyeTbl

ANA YyCNOBWA AMHAMUYECKMX Harpy3oK 6binn nposeAeHb! ¢
MCMOMb30BaHMEM aHanM3a no MeTody KOHEYHbIX 3N1IEMEHTOB,
1 MO3BONUAN ONPeAennTb MaKCUManbHO BO3MOXHYHO
OOMOSNHUTENBHYIO Harpy3Ky, KOTOPYH CMOCO6HbI BblaepXaTb
wnunbku cpnaHua SLIH, HaxoaAck B COCTOAHMM yNpyromn
nedopmaumn, HO BCe Xe yaepxunsasa hnaHew, NpyXuMatoLwmi
YMOPHbIA NOAWWNHWK Bana BepXHen CeKumMn Hacoca. Takum
o6pas3om, cnonb3oBaHne NPaBuUIbLHOTO NOAXoAA K pacyeTam
[OMYyCTUMbIX Harpy3oK No3BONUMIO n3bexarb HexxenaTenbHyo
BMOpaLmio, KoTopanA NpMBOANNA bl K CHUXKEHUIO CPOKa
cny>x6bl obopynoBaHuna SLH.

Mpochunb akcnnyaTaunoHHbIX CKBaXXWH, B KOTOPbIE
yctaHaBnmBatoTcA OLH, nmeeT S-06pasHyto opmy.
YpoBeHb ycTaHoBKKU JLIH BbIGMpaeTcA Ha paccToAHUM
npubnuanTtensHo 100 M OT BEPXHEro NPOAYyKTUBHOMO
ropnsoHTa. CooTBETCTBEHHO, 0bLan anvHa
“UHTENNeKTyasIbHOM KOMMOHOBKW’, yCTaHaBNMBAEMOWN HNXKE
OLUH, coctaBnAaeT npnbnuantensHo 100 m, a ee Bec — 1,5
TOHHbI. 30HbI Nepcopaumm, pacnonoXeHbl Ha PacCTOAHUN
okosno 15 m apyr oT Apyra no cTBOMy, U pa3aenatoTeA
MEXaHWYeCKMN NyTeM YCTaHOBKU NOABECHOMO Nakepa
Baker DB* ¢ o6paTHbIM KnanaHoM v nognakepHoro ceana
ynnoTHuTenA. Cnyck nakepa B CKBaXXUHY MPOM3BOAUTCA C
MOMOLLIbIO KaHaTHOM nebeaku.

3arem, npy HENOCPEACTBEHHOM y4acTum nepcoHana
komnaHun Baker Hughes, nponssoagunTca cbopka Bcen
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to combine the ‘smart setup’ and the ESP. The combined
application of Smart Well technology and ESP producing wells
was one of the challenges.

All well equipment is run into the well at the same time,
and the metering assembly is physically attached to the
ESP. The JSC Borets engineering department performed
state-of-stress calculations of the top ESP flange studs

for the conditions of both static and dynamic loading. The
calculations for the dynamic load conditions were made
using the finite elements method and made it possible to
determine the maximum possible additional load which
the ESP studs can accept while being elastically deformed
but still holding the flange that holds the top thrust bearing
of the pump top section shaft. Thus, the correct approach
to calculations of safe load capacities made it possible to
avoid the undesirable vibration that shortens the equipment
service time.

Producing wells with this equipment installed have an
S-shaped trajectory. The ‘shelf’ for the ESP installation is
chosen at a distance of around 100 metres from the upper
pay zone. Accordingly, the total length of the ‘smart’ setup
fixed under the ESP is about 100 metres and weighs around
1.5 tons. Pre-perforated intervals, the distance between
which is around 15 metres along the hole, are separated
mechanically by means of a Baker DB* Production Retainer
Packer with seal bore. The packer is installed in the well on
the wireline.
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KOMMOHOBKM Ha YCTbe U ee CNyCK B CKBaXXMHY. KOMNOHOBKa
BKIIIOYaET: YNNOTHUTENbHYIO COOPKY, TOKaTop Nakepos

1 HUXXHIO MaHgpenb Harvest ¢ pacxogomepom Venturi, a
Tak>Xe AaTyYMK HU3KOrO 1 BbICOKOrO AaBfIeHWA, 38 KOTOPbIMM
yCTaHaBNMBAETCA HECKOMbKO NNADTOBbLIX TPYO, BEPXHAA
MaHapens Harvest ¢ gatunkom gasneHuvA, nepdopnpoBaHHan
MybTa u nepeBogHuK ana SLIH.

[aTtynkn naBneHnA coeguHeHbl nocnenoBaTenibHO C
CUrHanbHbIM Kabenew, 3aluLleHHbIM crieumanbHbIM
kabenbHbIM NMPOTEKTOPOM Ha KaXKA0OM COeAUHEHUN U
XoMmyTamu Ha chrnaHuax kaxxgon cekumm SUH. CurHanbHbIn
kabenb 3aluLLEH cTanbHON KabenbHON 060M04KOM C
n3onAumen, 1 npegHasHa4veH Ana ucnosib3oBaHuA npu
Temnepartypax, NpeBbiaoLmx pabodyto TeMnepartypy
nBuratena OLH.

CurHanbeHbIn Kabenb repMeTUYHO YNSIOTHEH B NOABECKE
NIMPTOBOW KOMOHHbBI U NEPEXOAHON KaTyLLKE FrONoBKU

HKT. Kabenu, pacnonoXxeHHble BHYTPU CKBa>XUHbI 1

Ha yCTbe, MOAKIIOYEHbI B COEANHUTENBHON KOPObKe.
BHyTprCKBaXXMHHbIE Kabenn CnyckatoTCA B CKBaXXWMHY OT
CMCTEMbl aBTOMaTNYECKOro KOHTPOIA U yNpasBneHua Yepes
kabenbHbIV Xenob.

YcTaHoBKa aBTOMaTMyeCcKoro KOHTPONA W ynpasneHuns
OCHalleHa Ha3eMHOW cucTemomn cbopa AaHHbIX, COCTOALLEN
13 NporpamMmpyemMbix form4eckmx koHtponnepos (MNK),
KOTOpble 06pabaTbIBAOT ANEKTPUYECKNE CUTHASBI OT
[aTymkoB fasneHunda. KoHTponnepbl BbINOMHAT 06paboTKy
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Then, with the direct involvement of Baker Hughes personnel,
the whole setup is assembled on the surface and lowered into
the well: the seal stack, the packer locator and the Harvest
lower mandrel with the Venturi meter and the dual pressure
gauge are installed, followed by several pieces of tubing, the
Harvest upper mandrel with the pressure gauge, the perforated
joint and the crossover to the ESP.

The gauges are connected in series to the signal cable, which
is protected by a cable protector at each coupling with a clamp
at each ESP section flange. The signal cable is encased in a
steel sheath, insulated and designed for use at temperatures
above the ESP motor temperature.

The signal cable is sealed in the tubing hanger and the
tubing head adapter flange. The subsurface and surface
cables are connected in the junction box with the surface
cable being fed into the well via a cable rack from the
automation and control unit.

The automation and control unit has a surface data
acquisition system installed, composed of programmable
logical controllers processing the electrical signal from

the pressure gauges. Controllers process the electrical
signal, converting it into digital format and transmitting

to the computer, using software that has been specially
installed. This software makes it possible to perform the
necessary calculations and display the parameters obtained
and calculated on the computer monitor. At the same time
the signal from the computer is fed into the data collection
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3NEKTPUYECKUX CUTHANOB, NPeobpasyioT UX B LMGPOBON
dopmart, 1 nepeaaroT B KOMMLIOTEP, UCMONb3yA CneumnansHo
yCTaHOBJIEHHOE NporpamMmMHoe obecnedenne. JaHHoe MO
No3BOJIAET BbIMOMHATL HEOBXOANMbIE pacyeThbl U BbIBOAUTD
Ha gucnnen KoOMNbloeTpa NofyyYeHHbIe N pacCYUTaHHbIe
napameTpbl. OQHOBPEMEHHO, CUrHamM 13 KOMMboTepa
noctynaet B cuctemy cbopa nHdopmaumm - SCADA - yepes
nHTepdenc ModBus. Taknum 06pa3om, curHan 0fHOBPEMEHHO
nocTynaeT B opuC AMcneTyepa Ha LeHTpanibHOM MyHKTe
06paboTKKM AaHHbIX, [Ae TaKXe BbIBOAUTCA Ha 3KpaH
MOHUWTOpA.

Mony4yaemMble cMCTEMON AaHHble MOFYT UCMONb30BaTbCA ANA
onTUMM3aumm pa3paboTku 3anexu. B 6yaywem nnaHmpyeTcA
yCTaHaBNuMBaTb B CKBaXKMHE PerynaTopbl noToka ans
BO3MOXHOCTU ANMHAMUYECKOrO pPerynupoBaHua NpuToka U3
Kaxk,JoW 30HbI.

Kpome Toro, B 2007 r. Ha Bagenbinckom MecTopoXaeHUm
nnaHnpyeTcA 3anyck Tak Ha3blBaeMbIX “UHTeNNeKTyanbHbIx”
HarHeTaTesbHbIX CKBaXXWH AN1A noaaepXxaHnsa

nnacToBOro AAaBNEHNA NyTEM 3aKayku Jo6biBaeMom
nnacToBow Boabl 06paTHO B nnact. ObopynoBaHue 6yoet
YCTaHOBJIEHO B MepBble HarHeTaTesbHble CKBaXKWHbI, YTO
NO3BOSUT NPOU3BOAUTL Ha YCTbE N3MEpPeHUNe, a Takxe
nepepacnpegefieHne 3akadnsaembix 06EMOB BOAbI

MeXxay ABYMA 30HaMun 6e3 Heo6xoANMMOCTU NPOBeAEHUA
crneumnanbHbIX paboT B CKBaXKUHE.

B HacToAwee Bpema CIN[, npu yyactum komnanum Lenn,
aKTMBHO paboTaeT HaJ OLEHKOW BO3MOXHOCTW peanusauum
KOHLIENUMU “UHTENNEKTYaNbHOro MECTOPOXAEHUA” Ha
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system, SCADA, via a ModBus interface. So the signal

is simultaneously fed to the dispatch office at the Central
Processing Facility where it is also displayed on a computer
monitor.

The data obtained by the system can be used to optimise
the reservoir development. In future, flow control valves will
be installed into the wells, making it possible to dynamically
adjust the flow from each zone.

It is also planned to install ‘Smart injector wells’ for maintaining
the formation pressure by means of produced water injection
at the Vadelyp field in 2007. The first injection wells will have
equipment installed which will make it possible to measure,

as well as redistribute, the flow of injected produced water
between the two zones from the surface without a well
intervention.

At the moment SPD, with the participation of Shell, is actively
working on the assessment of the possibilities to implement the
concept of ‘'smart fields’ in the Salym project. This concerns
methods for organising hydrocarbon production, which will
allow for a dynamic optimisation of working parameters of

wells with a minimal involvement of personnel. The initial
assessment work has already been done jointly by specialists
of the Shell EP Smart Fields Team and SPD. The work towards
the implementation of this concept continues.

Hl Telecommunications

During the development of the Salym oilfields, SPD has
designed and deployed one of the most cutting-edge
telecommunication systems in Western Siberia.
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TypbuHbl Solar anAa HehTerasoBon oTpacn.

[oBepue. 370 TO, 4TO COCTABNAET OCHOBY Haluero 6usHeca. Koraa Bel nHBecTupyeTte B Solar Turbines, Bbl AoBepaAeTe Ham 1
Mbl nocTasnAeM Bam ropaspo 6onbLuee, 4em NpoCcTo HaAexxHoe obopyaoBaHune. Bl paccumTeiBaeTe Ha TO, YTO Mbl NMOTHOCTHIO
BbIMNOSIHMM B3ATbIE Ha cebA obAsaTenscTsa. Bbl monaraeTech Ha Hally penyTaumio HaAEXXHOro napTHepa. Bbl oknaaeTe oT Hac
NOCTOAHHOW cepBUCHOM noaaepxku. N mbl Bac He nogsenem.

MbI ycTaHOBMNM ra3oBble TypbuHbl B 93 cTpaHax. Tpuauatb BOCEMb HALLMX CEPBUCHBIX LIEHTPOB C 06CY>KMBAOLLMM
nepcoHanom, npoLueawm obyyeHre Ha 3aBoae, MMetoLme ckaabl 3anacHblxX YacTewn, paboTatowwme 24 yaca B CyTKM,
o6Ccny>XXmnBatoT 3akasumkoB. Mbl npegnaraem rotoBble pelleHnA AnA dNeKTPOoreHepMpoBaHA 1 KOMNPUMUPOBAaHWA rasa,
BKJIIO4aA YCNyrn CTPOUTENbCTBA «MOA, KIoY», (OHaHCMPOBaHue,
akcnnyaraumio n obcny>xxnsaHune. NMo3aTomMy Hawm 3aKasyunkm
nony4yatT He06X0ANMYI0 peHTabenbHOCTb N ONTUManbHbIe
XapakTepucTukn. ITO TOT MyTb, KOTOPOMY Bbl MOXeTe noBEpPATD.

3a gononHuTenbHON nHdopmaumen obpallanTech Ha
WHTEPHET canT www.solarturbines.com nnum no Tenedory
+7 (495) 755-8153

T

Solar Turbines

A Caterpillar Company




CanbiMckoM npoekTe. [laHHaA KoHuenuma KacaeTcA
€cnocoboB opraHn3aummn fo6b14mn yrieBoaopoaoB,
NO3BOMNAIOLLMX OCYLLECTBAATL AUHAMUYECKYHO ONTUMU3aLUIO
pabounx napameTpoB CKBaXXWUH MPU MUHUMAaSIbHOM 06beme
y4actuna nepcoHana. HayanbHaA paboTa no oueHKe yxe
6blna NnpoBegeHa COBMECTHO crnieumanucTamum rpynnbl

LLlenn no pa3paboTke TEXHOMOMMU “UHTENNEKTyanbHbIX
mecTtopoxaeHui” n Crpa. PaboTel No peanu3aummn 3Ton
KOHLIeNUMU MPOAO/KAOTCA B HACTOALLEE BPEMA.

' TenekomMmMmyHUKaLuu

Mpun paspaboTke CanbiMCKOW rpynnbl MECTOPOXKAEHNN,
cneumnanuctamum CI1[ 6bina cnpoekTnpoBaHa 1 pa3BepHyTa
OAHa N3 caMblX COBPEMEHHbIX TeNIeKOMMYHUKaLMOHHbIX
cuctem B 3anagHon Cubmpu.

Komnanua npunoxuna Bce ycunua Ana UCrnonb30BaHnsA
camoro CoBpeMEHHOro 060pyaoBaHUA CBA3UN U caMblX
nepenoBbIX TEXHOMOMIA, UMEIOLLMXCA CeroAHA Ha pbiHKe
TENeKOMMYHUKaLWIA.

Mo cnosam AHgpeA Menb4ykoBa, pykoBoamTtena Otpena
MHdopmaumoHHbix TexHonoruii B ClN[, OCHOBHbIM 3BEHOM
TENeKOMMYHUKaLMOHHON NHDPACTPYKTYPbl KOMMaHUu
ABNAETCA pagnopenenHble IMHUA C NPONYCKHON
cnocobHocThio 155 M6/c, nponssoacTea komnaHum Nera.
Mpy co3aaHnm faHHOM MHAPACTPYKTYpPbI 6bIN0 YCTaHOBIIEHO
7 6aweH cBA3W BbicoTON A0 82M. Cuctema obecneymsaeT
Ha[eXXHyIo nepegady AaHHbIX MeXAy Ko4eBbiMy
NPOV3BOACTBEHHBIMN 06 bEKTAMM FMABHOMO TEXHONOMMYECKOro
komnnekca B 3anagHon Cubvpu, 3anopHon apMaTypon
9KCMOPTHOro HedhTeNpPoBOAA, MaBHbLIM TEXHONOrMYECKNM
KOMMMIeKCOM 1 6a30BbiM XunbiM Komniiekcom CIf. B
6ynywiem, No Mepe yBenuyeHnAa noTpebHOCTEeN KOMMaHnm,
NponyckHaA cnocobHOCTb 6a30BON CETU MOXET 6bITb
noBbiweHa Ao 2,4 'é/c, yto B 14 pa3s 6onbLIe NPONYCKHOM
CMOCOBHOCTYM CYLLECTBYIOLIMX B HACTOALLEE BPEMA KaHarl.

Cuctema paguoceasun — TETPA — co3gaBanack Ha OCHOBe
NATWM KOMMN2aKTHbIX CTaHLMIA NPOU3BOACTBA KOMMaHWUU
Motorola. JaHHaA cuctema ABNAETCA OQHON U3 NepBbIX
uMdpoBbIX cucTem B Poccun B fancHen paanotenedgoHHON
CBA3U, U NepBasd, pa3BepHyTaa B XaHTbl-MaHcuinckom
aBTOHOMHOM oKpyre. Cuctema paccymTtaHa Ha 500
nonb3oBartesnier U CoeaMHEeHa KaHanom ¢ KOMMYTUPYEMOK
TenegoHHOM ceTbto 06Liero nonb3oBaHmA. Ha
NPOMbICNOBbIX NPON3BOACTBEHHbIX obbekTax onepatop
coToBOM cBA3M MeracoH pa3BepHys CMCTEMY COTOBOWM
cBA3u cTtaHgapta GSM.

Mpy cTpoUTENBECTBE NPOMBICIOBbLIX NPON3BOACTBEHHbIX
06bekToB Ha 3anagHom Carnbive 6bI10 MPONIOXKEHO MOYTH
100 KM ONTOBOIOKOHHOIO Kabena. ONTOBONOKOHHbIE
kabenu npumeHeHbl AnAa obecnedyeHna Tpaduka NoKanbHbIX
CeTeln 1 CUCTEM KOHTpOnA 1 cbopa AaHHbIX, U OCHOBaHbI Ha
obopynosaHua cmpmel Rockwell Automation.

PasBepHyTaA Ha NnpombICne NokanbHaA ceTb CBA3ana
cnepyowme KnYveBble 06bEKTbI NPON3BOACTBEHHOMN
MHpPaCcTPYKTYypbl: PermoHanbHblie odurckl B TioMeHN
n HedgretoraHcke v ronosHon oguc Cr 8 Mockse ¢
rnobanbHON KOMMbIOTEPHOW CeThio komnaHum LLenn.
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The company did its best to utilise the most modern
communication equipment and most sophisticated technologies
available on the telecommunications market today.

“The backbone of our telecommunications infrastructure is a
system of radio relay links with a traffic capability of 155 Mbit/s,
manufactured by Nera,” says Andrey Melchukov, IT Manager
at SPD. - “To provide this facility, seven communication towers
reaching up to 82 meters high were erected. The system
ensures reliable data transmission between the key field sites
of West Salym CPF, oil export pipeline block valves, CTF

and the SPD Base Camp. In the future, with the increase in
company needs, the traffic capacity of the base network may
be increased up to 2,4 Gbit/s, which represents an increase of
16 times the current bandwidth.

The radio communication system, TETRA, was based around
five Compact stations manufactured by Motorola. This system is
one of the first Russian digital systems in trunk radiotelephone
communications, and the first one being deployed in Khanty-
Mansi Autonomous Okrug. The system is intended for 500
users and has a link to a general switched telephone network.
In the field, the operator Megafon, has deployed a GSM system
of cell communication.

During the construction of field facilities in West Salym, about
100 km of fiber optic cable were installed. Fiber optic cables
are used to maintain LAN traffic and SCADA systems and are
based on Rockwell Automation equipment.

A Local Area Network deployed in the field has integrated
the following key field infrastructure facilities: Regional offices
in Tyumen and Nefteyugansk and the SPD main office in
Moscow into a Shell global computer network. Using our own
broadband system, SPD employees can log onto the Shell
corporate network directly from a drilling rig. This provides the
opportunity to use not only office applications, but ensures
efficient work with the SAP system.

The LAN was built using sophisticated IT security techniques,
including access to data with employee personal smart-

cards, efficient antivirus hardware protection, continuous daily
monitoring of all network equipment and centralised service
support to users in Russian and English. SPD employees are
provided with secure access both to their personal data and to
common network resources during business trips, anywhere in
the world.

An important component of the field infrastructure is the
integrated security system which includes equipment for round-
the-clock video surveillance, perimeter fence monitoring and
room access control, as well as a public address system, and
fire and security alarms.

The investment into the construction of the IT infrastructure in
the Salym group of fields meets company needs for advanced
communication equipment, computerisation and automation for
many years ahead.

Bl Integrated business management system
In recent years a system of integrated planning of resources
and accounting, through the application of the R/3 software
product from SAP, has become the principal and most
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Wcnonb3ya umetowytoca y ClN cuctemy WMpokononocHoOm
CBA3W, PpabOTHUKM KOMMNaHUM MOryT NOAKIOYATLCA

K kopropatusHon ceTtu Lenn npamo ¢ 6yposon. 31O

[aeT BO3MOXHOCTb UCMOMb30BaTh HE TOMbKO OOUCHbIE
NpUNoXeHnsa, HO 1 acpdekTnBHO paboTaTtb ¢ cuctemomn SAP.

JlokanbHasa ceTb 6bina co3gaHa ¢ UCNoNb30BaHEM
COBPEMEHHbIX TEXHONOrMm obecneyeHmA 6€3onacHoOCTn
MH(OPMAaLMOHHBIX CUCTEM, BKITHOYaA AOCTYN K AaHHbIM
paboTHMKOB KOMMaHWUN C NEPCOHANbHBIMKU CMapT-KapTamu,
3hheKTUBHOE aHTUBMPYCHOE annapaTHoe obecneyeHuve,
€>XXeHEBHbIN HENPEPbIBHbIA MOHUTOPWHI BCEro 060pynoBaHnaA
CeT U1, a TakXe LeHTpanM3oBaHHaaA cepBucHan noaaepxka
nonb3oBaTenien Ha PyCCKOM N aHIIMNCKOM A3blKax.
PaboTHukun CI1[ obecneumsatoTca 6e30nacHbIM 4OCTYNOM K
CBOEN NMMYHON MHOPMaLMK 1 K 06LIMM CeTeBbIM pecypcam
BO BpPeMA AeNn0BbIX NOe340K B Mobyto TOUKY Mupa.

Ba>kHbIM 3neMeHTOM NpOon3BOACTBEHHOW MHAPACTPYKTYpPbI
ABNAETCA NHTEerpMpoBaHHaA cuctema 6e3onacHocTy,
KOTOpaA BKJOHaeT 06opynoBaHne AnA HENPEPbIBHOIO
BUAEOHabNOAEHNA, KOHTPOMb NepMMeTpa 30HbI
NPON3BOACTBEHHbIX OOBEKTOB 1 JOCTyrna B
NPON3BOACTBEHHbIE MOMELLEHUA N KabNHETDI, a TaKXe
CUCTEMY rPOMKOrOBOPALLETO OMOBELLEHNA U CUCTEMBI
noXxapHom n obuiern 6e3onacHoOCTu.

MHBecTnunm B co3aaHne MHpacTpyKTypbl AnA
MHMOPMAaLUMOHHBIX cucTeM Ha CanbiMCKom rpynne
MECTOPOXAEHMWI OTBEYaET HYy>XAaM KOMMNaHnm B 0bnactu
COBpPeMeHHOro o6opyaoBaHmA CBA3MN, KOMMbIOTEpU3aLmm n
asTomMaTu3auMu Ha MHOr1e rogbl Bnepea.

UHTerpupoBaHHble CUCTEMbI

ynpasJsieHuA Npou3BoACTBOM
B nocnegHue rogbl cMctemMa MHTErpyupoBaHHOro
NnaHMpoBaHNA PecypcoB U OTYETHOCTU HA OCHOBE
NPMMEHEHNA NporpammHoro npopykta R/3 komnaHum SAP
cTana ogHUM 13 OCHOBHbIX U Hanbonee ahHeKTUBHBbIX
WHCTPYMEHTOB ynpasfeHnA Npou3BOACTBEHHBIMU NpoLieccamm
B HedpTerazoBom oTpacnum. Hosenwmin npopykT — EPblueprint
— ocHoBaH Ha Bepcum 4.6C nporpammHoin nnatdgopmbl SAP R/3.

Cuctema 6bina 3anyuieHa B komnadun CI[ B AHBape 2004

., U MPUMEPHO Yepes rof Hayanacb ee nonHomaclwrtabHaa
akcnnyatauma. Nepen BHeApeHMEM cucTeMbl BbII0 NPOBEAEHO
60 y4ebHbIx cemmHapoB ana 6yaywmx nons3osarenen. B
komnaHum ClM[ HacunTbiBaeTcA okono 300 nonb3oBaTenemn
SAP, paboTarowmx Ha CanbiMe, a TakXe B THKOMEHCKOM,
HepTEeraHCKOM U MOCKOBCKOM odhmcax komnaxuu. Mpouecc
ajanTtaumm eQuHOro KopnopaTMBHOIO LWabnoHa K POCCUNCKUM
YCNOBUAM ABWUIICA Ba>KHbIM (DAKTOPOM JOCTUXXEHWA ycrexa.
OT0 6bIN0 AOCTUIHYTO C MOMOLLIO aHanM3a PoCCUNCKOro
3aKoHogaTenbCTBa U MHTerpaumm B rnobasbHyo cuctemy

C poccuinckum mopynem komnnekta MO, BknoyaoLwmm
POCCUIACKYHO CUCTEMY OTYETHOCTU 1 HANOroobNoXeH A,
crneunanbHo paspaboTtaHHyto SAP onA poCcCUCKOro pbiHKa.

Peanusauua

Mo cnosam Makcuma Lagypel, PykoBoauTtena otaena
CEPBUCHOWN NOAAepXKM B KoMnaHum SAP, peTtanebHoe
nnaHnMpoesaHue Bcex BUAOB AeATEe/IbHOCTU KOMNaHun B
moaynax Cuctemsbl MpoekToB 1 3aBoackoe Texobcny>xusaHme
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advanced management tools in the oil and gas sector. The
latest tool, EPblueprint, is based on version 4.6C of the SAP
R/3software platform.

This system was launched at SPD in January 2004, where

it has took roughly one year to bring on-stream. Prior to the
system implementation 60 training workshops were arranged
for future users. SPD has approximately 300 SAP users
located in Salym and their offices in Tyumen, Nefteyugansk and
Moscow. The process of adapting a uniform corporate template
to the Russian environment has been a critical success factor.
This was achieved through the analysis of Russian legislation,
and the integration in the global system with a Russian Add-
On software package, that includes Russian accounting and
taxation, specially developed by SAP for the Russian market.

Implementation

“Detailed planning of all types of company activities in a PS
(Project Systems) module and a PM (Plant Maintenance)
module make up the basis of the solution,” - says Maxim
Shadura, Manager of the SAP Support Department. “Based
on detailed plans, we put together cost forecasts, determine
the need for internal resources, as well as external services
and materials, which are then transferred to a MM (Materials
Management) module. This module has incorporated smart
tools to manage contracts with external vendors, optimize
inventories and monitor actual costs at all stages of

the process. Efficient use of the Fl (Finance) module
and the CO (Controlling) module, as well as the use

of a Special Ledger allows accountants to prepare tax
reports, maintain fiscal and cost accounting in line with
requirements of the Russian law, and provide corporate
reports to subsidiaries in a timely manner and in
accordance with corporate standards.

Adoption of this system allowed us to solve principal tasks:
provide automation and transparency across operations,
reliability and accuracy of uniform data, improved business
controls, interactive approvals and reporting.

However, the system development does not stop at

that. Plans for the next stage provide for the advent

of additional components, specifically BIW (Business
Information Warehouse) to make management reports more
comprehensive visually for budget holders, a system of IAP
(Integrated Activity Planning) that will allow us to optimise
internal resources and interfaces with company departments,
aimed at a joint solution for integrated goals in drilling,
construction of oilfield facilities, as well as in the repair of
earlier commissioned assets”

Judging by this, it seems that SPD is leading the way in
technology implementation in the Russian Market. More
transparency, better data and increased production are the
results at Salym; | hope this article gives other operators in the
region an insight into the future of the market.



cocTaBfAeT OCHOBY TEXHUYECKOro pelleHns. Ha

OCHOBe AeTaslbHbIX NaHOB CTPOATCA NPOrHO3bl 3aTpart,
onpenenaeTcA He0O6X0AUMOCTb BO BHYTPEHHUX pecypcax,

a TakXe NoTpPebHOCTN B yCryrax CTOPOHHUX OpraHn3aumi

1 3aKyrnKax marepuanos, KOTOpPble 3aTeM NMepechinalTcA B
MOAyNb MarepuasbHO-TeXHUYeckoro cHabxxenna (MTC). OtoT
MOAYNb MHKOPMOPUPYET MHTEeNNEeKTyanbHble cpeacTsa anA
ynpaBneHnA KOHTpaKTamy CO CTOPOHHUMM NOCTaBLUMKamu,
ontummsaumm MTC n oTcnexnBanHuAa hakTnyeckmx 3artpar
Ha Bcex aTtanax npouecca. OphEKTUBHOE UCMOMb30BaHNE
PMHAHCOBOIO M KOHTPONMPYIOLLEro MOAYNA, a Takxe
crneunanbHOM NporpamMmmbl PMHAHCOBOIO y4eTa No3BonAeT
byxrantepam rotToBUTb OTHETbI AS1A HANIOrOBbIX OPraHos,
BECTU ByXrasiTepCKyto OTYETHOCTb MO HANOroBbIM BbiniaTam
1 3aTpatam B COOTBETCTBUM C TPebHOBaHNAMU POCCUACKOTO
3aKoHOdaTeNbCTBAa, Y NPefoCTaBNATb KOPNOPaTUBHYHO
OTYETHOCTb AOYEPHUM NPeanpUATUAM B YCTaHOBIEHHbIE
CPOKU 1 B COOTBETCTBUM C KOPMNOPaTUBHBIMK CTaHAapTamm.

MpUHATKE Ha BOOPY)XXEHME STON CUCTEMbI NMO3BONUIO
komnaHuy CML pewnTb NpUHUMNUAbHbIE 3a4aqu:
obecrneynTb aBTOMaTM3aLMIO M NMPO3PaYHOCTb BCEX
onepauuin, HaaeXXHOCTb U TOYHOCTb CTaHAAPTHbIX AaHHbIX,
YCOBEPLUEHCTBOBATb YNPaB/AeMOCTb NpoLeccamu,
06ecneynTb UHTEPaAKTUBHOE MPUHATME PELLEHUIA N CUCTEMY
OTYETHOCTW.

OpHako Ha 3TOM pa3BUTHNE CUCTEMbI HE 3aKaH4MBaeTCA.
Mnanamu cnegyowero sTana npegycMarpuBaeTcA
NoABMEHNE JOMNOMHUTENbHBIX S/IEMEHTOB, B YHACTHOCTMU
MOAYNA XpaHeHNA NPOM3BOACTBEHHOMN U 4E/I0BON
nHopMaumu, KoTopbln obecneunt 6onee adhpeKTMBHYIO

N BCEOOBEMNIOLLYIO BU3YanbHYK CUCTEMY OTYETHOCTM AJ1A
noaroToBKM Br0aXKeTa, a TakKe CUCTEMbI MHTETPUPOBaHHOMO
NfaHMpoOBaHUA AEATENIbHOCTU, KOTOPaA NO3BONUT
KOMNaHuM ONTUMU3NPOBATb BHYTPEHHME PECYPChI U
B3aUMOAENCTBUE C OTAEeNaMN KOMMNaHWUu, AnA BblpaboTKm
COBMECTHbIX TEXHUHECKUX U NMPOM3BOACTBEHHbIX PELLEHNI
ONA NHTErpupoBaHHbIX 3a4a4y B 06nactu 6ypeHus CKBaXKuH,
06ycTponcTBa MECTOPOXKAEHWUIA, @ TaKXKE TEXHUHECKOrO
06Ccny>XMBaHWA N PEMOHTAa AENCTBYIOWMX NPOU3BOACTBEHHbIX
06bEKTOB.

Takoi Bne4aTnALWMIA Nporpecc No3BoNAeT caenartb

BbIBOA, O TOM, 4To CI1[] ABNAeTCA OAHUM M3 NMNOEPOB Ha
POCCUIACKOM pbIHKE B 0611acTn BHEAPEHMA HOBbIX TEXHONOTUIA
B NPON3BOACTBEHHbBIX npoLleccax. [JoCTUrHyTble pesynbTaThl
Ha CanbiMe BKNOYaloT NOBbIIEHNe NPo3payHoOCTH
[eATeNbHOCTU U Ka4ecTBa AaHHbIX, a Tak>Ke pocT 06bemMoB
[obbluun. [laHHaA ctaTbA, HAAEeEMCA, MOMOXET APYrM
KOMNaHuAM-onepaTopam, paboTalomm B 3TOM PErMOHE,
Nnony4nTb XopoLluee NpeacTaBfeHne 0 BO3MOXHOCTAX U
nepcrneKTMBax Ha 3TOM PbIHKE.
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