B YMHbIE MECTOPOXJOEHWA

YMHBIE MECTOPOXKAEHWA CAJIbIMA
SMART FIELDS OF SALYM

Komnarus «Canbim [NeTponeym [esenormeHt» (Clr/)
obopyaoBasa BeECb (hOHL CKBaXKWH TEXHOI0MMEN,
r103BOJISOLLIEN BECTU Y AaIEHHbIV MOHUTOPUHI U
KOHTPOJIb 0OLIBAEMON HEHTU 1 3aKa41BarOLLENCS
BO/b! B PEAJILHOM BPDEMEHU.

Salym Petroleum Development (SPD) has equipped
its well stock with Smart Field technology that allows
real time remote monitoring and control of the
produced oil and injected water.

CamMoro nNepBoro AHs akcrnyataumm CanbIMCKOro
CHechenpOMblcna CrA yoenaet 60/bLLOE BHAMAHNE
PErynapHOMY MOHUTOPUHIY Tak1X NapaMeTPOB, Kak TeMIbI
HepTenoObIHN 1 3aKaqky BOObI B MaCT, 06BOAHEHHOCTL 1
OaBneHne. 9T faHHbIE MO3BOSAKOT NOYYUTb BEOXKHENLLIYIO
nHdopMaumio ona aHanmsa s eKTUBHOCTY JOOLIMN 1
ONTUMM3aLMM PaBOTbl CKBEXKMH.

o HepaBHero BpemMeHn 3amep AebUTOB 1 0OBOAHEHHOCTU
CKB&XKMH OCYLLIECTBIANCS EXXEAHEBHO Ha BCEX
KYCTOBbIX nfoLlaakax. Kpome Toro, exxeHeaenbHo
oTOMpanMchb MNPObbl MPOOYKLWY NS ONPeaeneHns
0BBOOHEHHOCTM B NabopaTopHbIX YCNoBusX. Ha kaxxaon
[00bIBAOLLIEN CKBaXKMHE YCTaHaBMIMBaIMCH AaTHMKM,
obecne4vBatoLLme NOCTOSAHHbIN 3amep 3abOMHOMo
OaBneHnst 1 TemnepaTtypbl. Kntodesble AoObiBatoLLve

1 HarHeTaTeNbHbIE CKBaXKMHbI OblI OCHALLIEHbI TakKe
cneunasibHbIMM BbICOKOYYBCTBUTESIbHbIMA 3a00MHbIMN
JaT4MKamm, oTIMYatoLLIMMUCS OCODOM TOHHOCTLIO. Bee
OaHHble Mo AoBblHE, a TakKe NHdoPMaLMs, MOyHeHHas
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rom the very first day of operation of the Salym oilfields,

SPD has placed high emphasis on regular monitoring
for ail production and water injection, watercut and bottom
hole pressure. This data provides important information to
help improvement of well performance and reduce costs.

Until recently, measurements of flow rates and watercut
were carried out on a daily basis on all well pads. In
addition, fluid samples were taken on a weekly basis to
identify watercut in laboratory conditions. Sensors, for
continuous bottom-hole pressure and temperature tests,
were installed in every production well. Key production
and injection wells were also equipped with special high
resolution downhole gauges which provide continuous
record of high quality pressure data. All production data,
including the information obtained during well development
and work-over operations, were entered into the oil-field
database. However, the situation has changed recently.
Whereas before operators used to regularly visit well
pads and managed to service 15-20 wells, nowadays
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B XOA€ OCBOEHMS U KannTaSIbHOrO PEMOHTA CKBEXKMH,
3aHOCUNCh B Ba3y AaHHbIX HedbTenpombicna. OaHako
Tenepb cuUTyaums uamMeHmnach. Ecnv paHblue onepatop
Mo 0obbide HeOTW 1 ra3a coBepLLan pPeryspHble MOe3aKN
Ha KyCTOBble MMOLWAaaK/ 1 B cpeaHemM obenyxmean 15-20
CKBaXKVH, TO Tenepb 60/bLLYIO HacTb pabo4ero BpemeHu
OH NPOBOAUT B odmce, oTBeHast 3a 30-40 CKBaKNH. ITO
CTa/10 BOSMOXXHbIM Bniarogaps BHEOPEHUIO KOMIMIEKCHOM
VNHHOBALIMOHHOM TEXHOIOMNN «YMHBIX MECTOPROXOEHNN>.
[aHHas TexHonors — 4acTb MacLUTabHOro NpoekTa
ClA no ynpaBneHno CKBaXKMHAMW 1 KOJINIEKTOPaMM,
HanpaB/IEHHOrO Ha Pa3pPaboTKy CUCTEMHbBIX MOAXOA0B

1 obecneveHne yCTOMHMBOIro XapakTepa paspaboTku
MECTOPOXOEHNIN HA IMLEH3MOHHBIX YHACTKaX KOMMaHUM.
TexHONOrmst «yMHbIX MECTOPOXXAEHWIN» obecrneqmBaeT
nepenady MHpopmaLmy ¢ KyCTOBOW MIOLLAAKM Ha

MYHKT yNpaBeHns B peasbHOM BpeMeHu. B pesynstate
3HAYUTENBHO COKPALLIAETCA KONMMHECTBO NOE300K Ha
KYCTOBbIE MIOLLAKM ONEPATOPOB, YTO MO3BOJISET M
ObICTpee pearvpoBaTh Ha MOBEAEHNE CKBEXKMHHOMO
obopynoBaHvs. brnarogapst oaHHown TexHonorun G
MOXXET Bonee NPOOYKTVBHO MCMOMb30BaTh PaCTYLLMMN
doHAO, CKBaXKMH, OrpaHnymMBaTh aKCnnyaTaLyoHHbIe
pacxodpl, OMTUMU3MPOBATb 3aKayky BOObl B M1aCT,
YCKOPSATb AOObIMY U YBENMUMBATL €6 OOBEM. TaKnM
0bpasoM, B paMkax BCero HepTenpomMbicia MPOUCXoauT
MOCTOSIHHOE YITyHLLEHWE MNaHNPOBAaHMS U OCYLLIECTBIAETCS
bonee athdexTrBHas HedpTenobbHa.

CrA sanyctuna npoeKT No YyNnpaBneHno CKBabKMHaMM

n Konnektopamu B 2008 1., Korga B Ka4ecTse NMuioTHON
hasbl TEXHONOMMEN «YMHBIX MECTOROXOEHWA» ObIN
0bopyaoBaHbl ABE KYCTOBbIE MOLLAAKM Ha 3anaaHo-
CanbIMCKOM MeCTOpOXOEeHUN. Pe3ynbTaTbl MpUMeHeHs
STOW HOBEWLLIEN TEXHOMOMMN OKa3a/IMChb YCMELLHbIMU.
[aHHble CO CKBaXKMH CTanm AOCTyrHbl Ha YIH B pexxume
peasibHOr0 BPEMEHM, YTO CYLLECTBEHHO YMEHBLLMIO OOBEM
pPaboT Mo py4HOMY cOOpPY 1 BBOAOY AaHHbIX. A B CBSA3M C
YMEHBLLEHNEM KONMYECTBA He3an1aHUPOBaHHbIX BbIXOO0B
CKBa&KVMHHOIO 060pYyA0BaHNSA 13 CTPOST YBEMNHIICS CPOK
cny>x6bl SLUH 1 BbIpoC 06bem A00bIHM.

B 2009-2010 rr. Cl Bnepsble B Poccuur 1 nepsom
cpenm KoMnaHui KoHUepHa «LLlenn» peanusosana
MONHOMACLUTaOHbIN MPOEKT MO BHEAPEHMIO TEXHOIOMM
«YMHbIX MECTOPOXAEHW» HA BCEM (POHOE CKBAXKUNH
HebTenpombicna. CrneupanncTsl Gl ycnelwHo
0bopyaoBanM BCe HarHeTaTesbHble 11 BOO03ab0pHbIE
CKBaXKMHbI Ha CanbIMCKMX MECTOPOXOEHUSAX «yYMHOM>»
TexXHoormel no 3abopy, 3akaqke 1 MoAroToBKe BOAp!

— Fieldware Water Injection System. JTrobon coTpyaHvK
KOMMaHW1, UMEIOLLNIA [OCTYN B IOMEH CUCTEMbI «YMHbIX
MECTOPOXOEHNIA», UMEET BO3MOXKHOCTb B PEASIBHOM
BPEMEHW OTCNEXNBATD 1 USMEHSATHL MapamMeTPbl 1 YPOBHA
3aKa4KN 1 OTKaYKM 13 BOOSHBIX PE3EPBYAPOB, a TakxKe
napameTpbl MoJa4n HarHeTaTebHbIX HACOCOB U AABMEHVS.
CucTtema oocTynHa Kak ¢ nnoLanok CanbIMCKOro
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the operator spends most of the time in the office, being
responsible for 30-40 wells. This has become possible due
to the implementation of “smart fields”. This Smart Field
technology is part of a major project in SPD on well and
reservoir management, focusing on the development of

a comprehensive approach to field development. Smart
Field technology allows real time data transfer from wells to
the control unit. Consequentially, the number of operator
visits to the well pads decline considerably, allowing the
operators to respond faster to the performance of the well
equipment. Thanks to this Smart Field technology, SPD is
able to use the increasing scopes of its well stock more
efficiently, cutback on operation costs, optimize water
injection, boost production and increase flow rates. The
result is a continuous improvement in planning and more cost
effective oil production within the framework of the whole aiffield.

SPD launched a Well and Reservoir Management project

in 2008, when two well pads in West Salym field were
equipped with Smart Fields technology. The results of this
cutting-edge Smart Field technology proved successful. Well
data became accessible at Central Processing Facility (CPF)
in real time, which considerably reduced works on manual
data acquisition and data entry. Furthermore, due to the
decrease in the number of unscheduled breakdowns of the
well equipment, the run life period of electrical submersible
pumps (ESP) increased as well as production volumes.

In 2009-2010, SPD implemented a full-scale project on
Smart Field technology in entire well stock. This was a
first in Russia, and indeed among Shell. SPD specialists
have successfully equipped all injection and water supply
wells in Salym fields with Smart Field technology for water
production, injection and preparation - Fieldware Water
Injection System. Any employee of the company that has
access to the smart fields system has the opportunity to
monitor and change the parameters and levels of injection
and production from the water reservoirs, as well as supply
and pressure parameters of electrical submersible pumps
in real time.The system is accessible both from the Salym
field itself and from the Moscow office. Similar Smart

Field technology has been implemented in all production
wells of the Salym group of oil fields. A network of smart
technologies - Salym Fieldware Production Universe,
Fieldware Well Test and Fieldware ESP - allow for remote
monitoring and control of ESP operations and well tests
assessment with the confirmation of the results and
receiving of a signal on the fluctuation of parameters from
the normal operation range in real time.

Integrated Production System Modeling software was
launched in the Salym oilfields to improve oil production
planning. Production wells, including water intake and water
injection systems, have been equipped with this software.

The information system Andon Board has been developed
and introduced within the framework of this project. This
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MECTOPOXAEHVS, TaK N U3 MOCKOBCKOIro odhrca. Cxoxkas
TEXHOMOMS peann3oBaHa 1 Ha BCex 400bIBatOLLIMX
CKBaKMHaxX CabIMCKOWM rpymibl MECTOPROXAEHNN.
KoMmrnekc «yMHbIx» TexHonorum — Salym Fieldware
Production Universe, Fieldware Well Test n Fieldware ESP

— MNO3BOSSET YAANIEHHO OCYLLIECTBNATH MOHUTOPVHI W
HabnogeHve 3a paboton SLH 1 B pexxume peanbHoro
BPEMEHW KOHTPOJSIMPOBAaTb MPOBEAEHE 3aMEPOB MO
CKBa&XKMHaM C NOATBEPXKAEHNEM PE3YNLTATOB U MOMyYaThb
curHan o6 OTKOHEHUM NapameTPOB OT AMana3oHa
HOPMaUIbHOW 3KCrTyaTaLm.

[na onmummadaumm paboT Mo MaHMPOBaHMKO HedTeA00bIHM
Ha CanbIMCKOM HePTENPOMbICIIE Pa3BEPHYTa
nporpaMmmHas TexHonorus Integrated Production System
Modeling. Eto 060pyaoBaHbl kak CrUCTeMbl Bogo3abopa u
3aKaqkn Bodpl, Tak U J0ObIBAOLLIME CKBAXKMHI.

B pamkax npoekTa 6bina paspaboTaHa 1 BHegpeHa
VMHopMaLMoHHas cuctemMa «AHOOH». OHa nomoraet

B peanbHOM BPEMEHM OTCNEXMBATb OTKITOHEHWS B
pPaboTe CKBaXKVHbI MYTEM MCMOSb30BaHNs LIBETOBbIX
VMHOMKATOPOB. ECnn nokasaTeny Tom U MHOM CKBabKMHbI
BbIXOAAT 3a Mpeaesibl YCTaHOBMEHHOIO AMana3oHa,
orneparTopy Ha 3MEKTPOHHYKO NOYTY MOMEHTasIbHO
MPUXOANT aBTOMAaTU4ECKOE YBeAOMSIEHWE. STO NO3BONSET
doKyCHpoBaTb BHIMAHME Ha BOSHUKAOLLMX Mpobnemax
1 onepaTVBHO OCYLLECTBSATE MEPOMNPUATUS MO MX
paspeLLeHto, ynyylas NpoLecc HedhTeaobblHm
3aKaYKn Bodpl.
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system helps to monitor in real time the fluctuations in

the well performance using traffic light system. If the
performance indicators of any well fall outside the adjusted
range, the operator will immediately receive an automatic
notification via email. This allows the operator to find a
solution immediately, and improves the process of oil
production and water injection.

The implementation of Smart Field technology allowed SPD
to create an integrated production model, which represents
a reliable foundation for further projects targeting oil production
growth. This system allowed the whole well and reservoir
cycle to be integrated in one loop. SPD specialists receive
information in real time, process this information using well
stock integrated control instruments, identify the corrections
needed for each well via an automatic control system.

Optimization of oil production, enhanced oil recovery,
reduction of operating costs - all these are the results of
the introduction of Smart Fields technology systems in the
Salym group of oilfields. Thanks to this, SPD has managed
to improve production by 2-2.5% per year on average

and reduced unscheduled downtime, and the average
failure free performance period of the well equipment has
increased. Chemical additives have also been reduced,

as have the number of trips to the oilfield, which has not
only reduced the costs, but also minimized the risks for the
employees while travelling on infield roads. All this, in its
turn, resulted in the improvement of the overall performance
in the oilfield. To date, SPD is working on the next stage
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BHeOprB TEXHOMOMO «yMHbIX MECTOPOXAEHWIA», CI1,
co3pana MHTErpUPOBaHHYKO MOAEesb A0ObIHM, KOTOPas
SBMSETCA HAOEXKHON OCHOBOW O/ AASTbHENLLINX

MPOEKTOB MO HapaLLWBaHWO HediTedobbMM. STa cucTemMa
MO3BOMMSIA 3aMKHYTb BECH LIMKIT YMPaBMEHNST CKBEXKHAMM
1 konnexktopamu. CotpyaHvku CIM B peansHOM

BPEMEHM Moy4atoT MHAhopMaLmio, obpabaTbIBatoT ee

C MICMONB30BAHMEM MHCTPYMEHTOB MHTEMMPOBAHHOIO
ynpaBneHns ooHOOM CKBaXKVH, OMPEeAensitoT KOPREKTUPOBKM
napameTOB, KOTOPble HEOOXOAMMO OCYLLIECTBUTL, a 3aTeM
PEMYMPYIOT PaboTy KaKAOM CKBEXKVHBI C UCMONMB30BaHEM
aBTOMATUYECKOW CUCTEMbI YNPaBIEHNS.

Onmummnsaumna HedhTeaoObIHM, MOBbILLEHVE HEDTEOTOAYN,
CHWDKEHWNE BKCJTyaTaLMOHHbIX 3aTpaT — BCe 3TO
CneacTBue PasBePTbIBAHMSA CUCTEMbI «YMHbIX
MEeCTOPOXAEHWN» Ha CabIMCKOM rpyrnne MeCTOPOXAEHWI.
Bnarogaps peannsaumm NpoekTa no ynpasieHnto
CKBa>XXMHaMK 1 kornnekTopamin ClM nosbicuna gobblyy

B cpeaHeM Ha 2-2,5% B rof, CokpaTuia BHEMIaHOBbIE
npocToun. Ha HedTenpoMbICie yBEIMHUICS CRpeqHN

CPOK 6e30TKa3HOM PaboTbl CKBEXKMHHOIO 060PYA0BaHNS.
TexHONorns No3BoANIa YMEHBLUUTL PaCXo, XUMNHYECKNX
peareHTOB M KOMMHYECTBO MOE300K BHYTPW MPOMbICHA,

YTO HE TOMBKO CHU3WIO 3aTpathl, HO U MUHUMU3NPOBASIO
PUCKW 0715 COTPYOHVKOB MPW MepeaBy>KeHN no
BHYTPUMPOMBICIOBLIM Aoporam. Bce aTo, B CBOKO ovepenb,
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of implemention for further contro technologies. Al
production wells are being equipped with automatic
echometers. The operators will be able to remotely
monitor the level of liquid in the casing-formation annulus,
and, if corrections required, change the parameters of
the electrical submersible pumps with the help of the
smart oilfields. The application of this equipment will
further increase production and reduce costs.

MPVBESO K POCTY ahEKTUBHOCTY paboTbl NepcoHana Ha
HeTENPOMbICIE.

B HacTosLee Bpemsa komnaHust CIL peannayeT
clneaytoLLmi 3Tan NpoeKTa Mo YrpaBeHNo CKBaXKUHaMN 1
konnexkTopamn. Bce nobbiBatoLLve ckBaxkMHbI CanbIMCKIMX
MECTOPOXAEHUM OCHALLIAIOTCA aBTOMAaTUHECKUMM
axonotamu. OnepaTopbl CMOTYT YAANEHHO BECTU
MOHUTOPUHI YPOBHSI >KUOKOCTN B 3aTPYOHOM
MPOCTPaAHCTBE CKBXKMHbI, & NPV HEOOXOAMMOCTH

€ro KOPPEKTUPOBKM U3MEHSTb MapaMeTpbl paboTbl

OLH ¢ NOMOLLBIO CUCTEM «YMHbBIX MECTOPOXKAEHUN>.
Vicnonb3oBaHve faHHOro 060pyaAOBaHMSA MO3BONNT
KOMMaHUK eLLie yerelLlHee pellaTb 3ada4m no
ONTUMN3aLMM HeTEAODbIYN 1 COKPALLIEHWIO
3KCNSyaTaLMOHHbIX PaCX0O/I0B.

VBEPEHHOCTb, [JAIOLLAA CITOKOWCTBUE
BoamoxHOCTb ynpaBneHus pa3nuyHbIM1 MHTEPQENcaMU 0T ANCKPETHBIX 11 aHaNoroBbIX 40 LMGPOBbIX
(Modbus, Prafibus u gpyrue)

HapexHas MO/y/bHas KOHCTPYKLMA KaK BO3MOXHOCTb NOSY4NUTh 060pYA0BaHVE, B HYXXHON
KOMNnekTaunu He onjiaqneas nuiHWe onuumn

000 «MPVBOMbI AYMA»

LlenTpanbhblit oduc B Mockse (495) 221 6428, (495) 778 7821
Odmc B CankT-TMeTepbypre (812) 380 9886,

Ochme B CypryTe: (3462) 236 234

Ochmvc B KpacHosipeke: +7 (391) 291 12 60, 268 21 67

E-mail: aumarussia@auma.ru, sales@auma.ru

PRIWODY AUMA 000

Office in St.Petersburg: (812) 380 98 86
Office in Surgut: (3462) 236 234

Central office in Moscow: (495) 221 64 28, (495) 778 78 21

Office in Krasnoyarsk: +7 (391) 291 12 60, 268 21 67
E-mail: aumarussia@auma.ru, sales@auma.ru

HuskoTemnepatypHoe ncronHexne (30-60) Ans MHTENMEKTYanbHbIX NPUBOLOB
MonHas TexHM4ecKas Nopaepxka v passuTas cknaackas nporpamma B Mockse, CankT-Tetep6ypre, CypryTe.
30 neTHui onbIT NocTaBok Ha peiHki Paccun n CCCP

ASSURING QUALITY
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