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Beepenue

[Nepen He@TAHBIMM KOMMAHVAMM BO BCEM MUPE CTOSAT
obLLme NpobnemMsbl, Takne Kak nagaroLlas goobiya,

POCT U3OEPXKEK, YCIOXKHEHNE reorpaduHecKmx
YCNOBUIA 006bIMM HEDTY, YXYOLLEHNE Ka4eCcTBa 3anacoB
YrNeBOOOPOAOB, HEXBATKA OMbITHOrO NepcoHana

1 BbICOKas CTeneHb HeOMPEAENeHHOCTM AaHHbIX,
MCMONb3YEeMbIX A5 MPUHATUS PELLIEHWIA.

OOHVMM 13 NyTEN PEeLLEHNS STUX NPODNEM ABAETCA
BHEOPEHWE HOBbIX TEXHWUKN U TEXHOMOMIA, B TOM Y1CHE
aBToMaTusaums 1 nHopMaTU3aLma NPON3BOACTBEHHbIX
npoueccoB. B HK «PocHedTb» faHHOMY HanpaBneHno
pasBUTUS yaenseTcs 60nbLUuoe BHUMaHVE. B cTatbe
paccMaTpPUBaETCS «yAaNEHHbIA MOHUTOPUHI
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Introduction

Many oil companies around the whole world have the
same problems in common - declining oil production, cost
escalation, complications of the geographical conditions for
oil production, deterioration of hydrocarbon reserves and
quality, shortage of experienced personnel and a high level
of ambiguity in the data used for decision making.

One of the ways for solving these issues is the introduction
of new engineering techniques and technologies, including
computerisation and electronic communication development
of the production process. At Rosneft, we place high
emphasis on this line of development. This article deals with
the remote monitoring of production wells - an approach
developed within the framework of a Remote Monitoring
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SMART FIELDS

[006bIBAKOLLMX CKBaXKNH — MOAXOM, paspabaTbiBaeMbliii

B pamkax npoekta «CosgaHue LleHTpa yoaneHHoro
MOHUTOPWHra Ha nnatgopme Rosneft-WellView
Cuctembl Hobix TexHonorum (CHT) HK «PocHedTh».
OnncaHo BUOEHNE CUCTEM «yJaNEHHOrO MOHUTOPUHIa» B
CTPYKTYPE 000bIBaOLLEN KOMNaHUW. [peanoxeH cnocob
Knaccudumkaumm NnogobHbix cuctem. OBCYy>KaatoTCA
TEKyLLME AOCTUXKEHNSI 1 MEPCMEKTVBbI AaSIbHENLIETO
Pas3BUTUS CUCTEM YOAIEHHOrO MOHUTOPWHIa B HK
«PocHeTb».

MoAxoAbl K opraHu3ayuy cUcTemM MOHUTOPUHIA B MUpe
AHaNM3 MMPOBOIO OMbITa CO30aHNSA CUCTEM YOAIEHHOrO
MOHUTOPWHra (Tabsn. 1) NOKa3bIBAET, HTO MOXKHO BbIAEUTH
NATb YPOBHEN «MOEaNbHON» CUCTEMbI MOHUTOPUHI,
Ha41Has C ypoBHs cbopa 1 nepedaqm nHgopmaumn

0 paboTe 0O60PYAOBAHMA 1 3aKaH4MBas YPOBHEM
ONTUMM3aLIM Pa3pPaboTKM MECTOPOXAEHWUN. «/oeanbHas
cucTEMa MOHUTOPUHIA 13 NSATU YPOBHEN NMpeacTaBieHa B
BUOE NpamMuipl Ha prc. 1. PacCMOTPUM YPOBHW CUCTEMBI
MOHUTOPWHIA CKBEXKMH, OCHALLIEHHbIX YCTaHOBKaMM
3NEKTPOLEHTPODEXHBIX Hacocos (YOLIH) 6onee nogpobHo.

Tabnuua 1 - Table 1

KomnaHusa
Company

Centre on the Rosneft-WellView Platform project and New
Technologies Systems (NTS) of Rosneft. The perspective of
the remote monitoring system in the structure of oil producing
companies is described in this article, with a method for

the classification of these systems proposed. Current
achievements and future development perspectives for remote
monitoring systems in Rosneft are also discussed.

Comparison of Monitoring Systems Worldwide

The review of world-wide experience in the development
of remote monitoring systems (Table 1) shows that it

is possible to distinguish five levels of “ideal” monitoring
systems, beginning from the acquisition and transfer of
data on the operation of equipment and finishing field
development optimisation. The ideal monitoring system,
consisting of five levels, is presented in the form of a
pyramid in Fig 1. We shall examine monitoring systems for
wells equipped with Electric Submersible Pump (ESP)

in detall.

Level 1 provides for the acquisition of on-line data from
the operation station of ESP’s and other sources and

Cuctembl MOHUTOPUHIa (TEKyLLaA CUTyauuA)

Monitoring Systems (Current Situation)

Exxon Mobil

O cyLuecTBOBaHMM paboTaoLLMX CUCTEM MOHUTOPVHIA B KOMMaHUN HE 3BECTHO. CNeaaT 3a OCTVKEHVSMI OPYTNX
KOMMaHW B 3ToM obnactu. [nasHas npobnema — HEBO3MOXXHOCTb OO0CHOBATL MOB3Y OT MPUMEHEHVS.

Nothing is known about the existence of the working monitoring systems within the company. They keep track of the achieve-
ments of other companies in this area. Main problem — failure to justify the benefits from its use.

Statoil

Ha otbdLLopHbIX NMpoeKTax Bce NnaTdopMbl UMEIOT CUCTEMY MNepeaqi AaHHbIX B LIEHTPbI Ha MaTepuke. CyLLeCTBYOT
nBa LleHtpa yganeHHoro MoHuTopuHra (LIYM) ¢ npvBnedeHnemM MynsTUaNCUMMIIMHAPHON KOMaHAb.

All platforms of offshore projects have a system for the transfer of data to the centres on the continent. There are two Centres
of Remote Monitoring (CRM) staffed with a multidisciplinary team.

BP 3BanyLeH npoekT Field of the Future ¢ 2006 no 2009 r. B Hopeerun. B HacTosiLee Bpemsi NpoBeaeHb NoAroToBUTENbHbIE
dyHaaMeHTanbHble MccnefoBaHNs. PaboTaroLyX LIEHTPOB MOHUTOPUHIA HET.

Field of the Future Project was launched from 2006 to 2009 in Norway. To-date, preparatory fundamental research works have
been carried out. There are no working monitoring centres at present.

Shell

by 2011 and 100% by 2016.

TexHonorvs Smart Field pa3srBaeTcst o4eHb BbICTPO, BKKOHAET CUCTEMY U3MEPEHWIA, MOHUTOPWHIA 1 KOHTPOSSA
nokasartenei paboTbl CKBaXXWHbI. PocT 4obbHm coctasmn 10 %, koaduumeHT n3snedeHns Hedtu (KVIH) yBenmumncs Ha
8 %. K2011 r. nnanupyeTcsa koHTponmposaTsb 50 % pobbiHn, k 2016 r. — 100 %

Smart Field technology develops very fast and includes a system for measuring, monitoring and control of the well performance
data. Oil production increase comprises 10%, oil recovery factor increased by 8%. It is planned to monitor 50% of production

Conoco Phillips
okyrmncs bonee Yem 15 pa3

15 times over

Bonee 1500 ckBa>KMH MOOKIIKOHEHO K CUCTEME MOHUTOPUHIA. CyLLIECTBYET LIEHTP OMNepaTuBHOM NOAAEPXKMN. LIeHTp

Over 1500 wells are connected to the monitoring system. There is a Centre of First Line Support. The Centre has paid for itself

Chevron

Pa3sBvBaeT npoekT i-field, y>xe CyLecTByeT Ha OEBATU MECTOPOXKAEHWSX, HANaKeHa cucteMa coopa AaHHbIX,
MOHUTOPVHIA 1 YIPaBAeHs B PEXIMME PEeabHOrO BPEMEHW. VIMeeT OeBsTb NapTHEPOB, TakMX Kak MankpocodT,
LLinombep>xe n ap. PaspaboTaHa MeToamka NpeaynpeXkaeHnst asapui Mo PaHHNM Npr3Hakam Hernosagok.

In the process of the development of |-Field project; already being used on 9 all fields, the data collection system and
monitoring and control in the real time mode  have been adjusted. 9 partners are involved, including Microsoft, Schiumburger
and others. Developed accident prevention procedure based on early malfunctions

«PocHe(pTb»
Rosneft

reduction of downtime due to breakdowns.

PeannaoBaH MMNoTHbIN NpoekT Rosneft-Wellview — 52 ckBaXkMHbI B CUCTEME, UCTIbITaHMS MoKa3any NpUpocT AodbMm 3-5
% 1 COKpaLLieHe BPEMEHM MPOCTOS NPV aBapuisix.

Implemented a pilot project Rosneft-Wellview — 52 wells in the system; test showed production increase by 3-5% and
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YpoBeHb 1 obecnednBaeT cOop
MOTOYHbIX AaHHbIX CO CTaHLIMN A
ynpasnenus YOLIH 1 n3 gpyrux
WNCTOYHVKOB W Nepeaady 1x no
KaHasy CBS3M Ha KOHTPOSbHbIN
NMyHKT. CUCTEMbI TENEeMETPUM,
peannaytoLLme QyHKUMOHaIbHOCTb
YPOBHS, B TEYeHNe psaa net
MCMOSIb3YHOTCS B KOMMAHWN 1
[Jokasanm CBot 3PMEKTUBHOCTb
07151 onepaTnBHOro ynpasieHns
MecTopoxxaeHem. OaHako

4acTo ANS NMPUHATUS PeLLIEHNI
ncnonbayetcs Tonbko 20 %
[aHHbIX.

LleHHOoCTb - Value

YpoBeHb 2 obecrneqmBaeT
KOHCONMMAALIMIO AaHHbIX 13
Pa3NYHBIX NCTOYHMKOB (6a3
naHHbIX (BL) nporpaMmMHbIX
komrnekcos (1K), ncrnonb3yembix B
O04EPHVX 0bLLEeCTBax), MOArOTOBKY
OTHYETOB Ha OCHOBE AaHHbIX, MX
BM3yaslbHOE MpeacTaBieHue,
HanpumMep, HoPMMPOBaHVEe
npodunen 0obblHn. Cuctembl
hopMMpPOBaHNST OTHETHOCTA

Tak>Xe NOy4NIN LUMPOKOE PacnpoCcTpaHeHue. YacTo
0719 PELLEHNsT «y3KOW» 3aa4n CO30aeTCs CBOS
cmcTema (hopMUPOBaHUS OTHETOB, YTO MPUBOANT K
B0obLLOMY YMCy MOJ06OHBIX CUCTEM, NpobremMam C X
TUPaXKNPOBaHMEM U CTaHAAPTU3aUMEN.

YpoeeHb 3 obecneudmBaeT 06paboTKy OaHHbIX,
HanpaBeHHYIO Ha BbIIBIEHNE BHELLUTATHbBIX CUTYaLWA
1 OTKJIOHEHWI OT HOpPMaslbHOM paboTbl 060OPYA0BaHMS
1 CKBaXKMHbI. CpefcTBa STOro ypOBHS MO3BONAOT
BbISIBUTb U JIOKa/IM30BaTb NPOBIEMHBIE CKBEXKMHBI

1 CKOHCONMMAMPOBAaTb HEOOXOAUMBIE AaHHbIE AN NX
aHanuaa. Takmne CUCTEMbl MEHEE PaCMPOCTPaHEHDI.
OBbI4HO MOAO6HBI aHaNM3 MPOBOOUTCS BPYYHYHO C
1CMONb30BaHNEM MporpamMmMbl Excel. 3To BbI3BaHO
TEM, YTO AN51 BbIsIBNEHMS Mpobem TpebyeTcs
SKCMEPT, OCYLLECTBASIOLLNA COOP AaHHBIX U3
Pa3NYHBIX NCTOYHVKOB M MPUHMMAIOLLAIA PELLIEHNE O
HaMHM MPOBEMBI, €6 BEXKHOCTN 1 HEOOXOAMMOCTU
pearnpoBaHnsa Ha Hee. Jlydlume CUCTEMbl MOHUTOPWHIA
COAEep>KaT S1EMEHTbI, MOMOratoLLMe 3KCNepTam BbIAENAT
NPOGIEMHbIE CKBaXKMHbI.

YpoBeHb 4 obecneqmBaeT aHanmn3 paboTbl HE TOMBKO
060pyO0BaHMs, HO 1 CKBaXKMHBI BMECTE C MJIaCTOM,
HanpaeAeHHbI Ha OMTUMM3ALMIO PabOTbl CKBaXKMHDI,
HanpuMep, Ha OCTVKEHWe noTeHumana nooelHm

HethTW. Ero npoBeaeHne TpebyeT npuBieyeHns
LUMPOKOIro Habopa AaHHbIX He TOMbKO O paboTe
060pyaoBaHUS, HO 1 06 NCCNEAOBaHMSX CKBaXKMHbBI. ITOT
YPOBEHb PeaIM3yeTCs C MPUBIIEYEHNEM SKCMEPTOB U
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5. OnTMmmM3auma pasp:
5. Development Optimi

4. OnTMMmn3aumaA Oobblum
4. Production Optimisation

3. KoHTponb 1 guarHocTtuka
3. Control & Diagnostics

2. MNoaroToBKa AaHHbIX, OTYETHOCTb, ynpasieHue

2. Preparation of Data

1. C6op 1 nepenaya nHpopmaumm
1. Collection & Transfer of Data

Puc. 1. «/geAansHAS» CUCTEMA MOHUTOPYHIA

Pic 1. “Ideal” Monitoring System

the transfer of these data via a communication channel

to a reference station. Telemetry systems executing level
functionality have been used by the company for a number
of years and proved their efficiency for the operational
management of the deposit fields. Often however, only
20% of data is used for decision making.

Level 2 provides for data consolidation from various
sources (Database (DB), software systems (SS) used in
the affiliated companies), preparation of reports based

on the data and their visual presentation, for example oil
production profile development. Reporting development
systems have been also acquired with wide recognition.
Often, for the solution of specific tasks, a new system

for reporting development is created resulting in a large
number of such systems and, consequently, the problems
with their replication and standardisation.

Level 3 provides for data processing designed for detecting
extraordinary situations and abnormalities in the work of the
equipment and the well. Means of this level allow for detection
and localisation of problem wells and for the consolidation of
the data required for their analysis. These systems are less
known. Usually, such analysis is carried out manually using
Excel. This is due to the fact that an expert is required to
identify a problem, to collect data from various sources and
to confirm the existence of a problem, its importance and
the need for response. The best monitoring systems contain
elements on which experts are able to identify problem wells.

Level 4 provides not only for the equipment operation
analysis, but also for the well including the mine, to be
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MynbTUamcumnnHapHsix rpynn (Center of Excellence n
Op.) N HE3HAYUTENIBHO aBTOMAaTU3MPOBAH (MCMOMBb3YHOTCS
chneLuyanbHble NporpamMMbl 418 aHanmaa paboTbl
CKB&XXWHbI 11 060PYA0BaHVIS, HE CBA3AHHbIE C CUCTEMaMMU
HVDKHEMO YPOBHS).

YpoBeHb 5 obecneqmBaeT KOMMNIEKCHbI aHaNM3
hakTopOoB, BAMSIOLMX Ha PaboTy MECTOPOXKAEHNS.
OnTMKM3aumst MECTOPOXXOEHUN B PEXVME PEaSTbHOIrO
BPEMEHW, [aXKe C MCMONb30BaHNEM CUCTEM
MOHUTOPWHIa, — CNOXXHaA NH>XXeHepHaa 3agada.
CpepncTea angd paboTbl Ha JaHHOM YPOBHE €LLe TOJbKO
paspabaTtbiBatOTCA B PasdnyHbIX KOMMaHusX. B
OONbLUMHCTBE CTy4aeB Takom aHaNM3 BbIMOJHAETCS Npu
COCTaBMEHUM MPOEKTHbIX JJOKYMEHTOB 1 €r0 NpoBefeHne
TPebyeT 3HaYMTENbHbIX 3aTPAaT BPEMEHN 1 PECYPCOB.

JNyywme mupoBsble cuctembl (LOWIS [1], ESPWatcher
[2]) B aBTOMATN3NPOBAHHOM PEXMME 06EeCnevMBatoT
peLLleHre 3aaa4 NepBOro, BTOPOro 1 YacTUYHO TPETLENO
ypoBHeN. [1ns pelueHns 3agad 60/1ee BbICOKOro YPOBHS
MPVIBAEKAIOTCA MPOEKTHbIE MPYMMbI.

B OAO «HK «PocHedhTb» anga cbopa 1 aHanmsa AaHHbIX
CYLLIECTBYET HECKOJIbKO MPOrpPaMMHbIX KOMMIEKCOB,

1 4acTO 061aCTU UX MPUMEHEHWS MEPECEKAOTCS.
Hanpumep, aHann3 gaHHbIX 0 Aobbi4e HedTU
ocyulectensietcs B [MK «PH-[Jobbi4a», KOTOPbLIN
MO3BOJIAET HaKanIMBaTh AaHHble O PaboTe CKBaXKMH,
HeobxoauMble Ana (OPMUPOBAHMS MECAYHBIX OTHETOB
no [obblye HedhTn. CrcTeMa akTUBHO MCMOb3YETCA AN
NIaHMPOBaHNA NMPOBEAEHNA MEPOMPUATUN B CKBaXKMHAX.
B ponn gucnetyepckon cuctembl BoicTynaeT MK «OC»,
VMEIOLLIIA BOMbLLOE YMCIO MOAYNEN AN peLleHns
pasHbIX 3a4a4 N0 KOHTPOMO A0ObIHN HEDTU. [TOTOKOBLIE
OaHHble 0 paboTe 060pyaoBaHNS (TOKW, JaBNEHUE C
0aTYMKOB TENEMETPUN) XPaHATCA B BLUae hannoBbIx
apx1BoB. K «3INOC» aBAseTcs CMCTEMOW y4yeTa
CKBa>KVMHHOIMO 060pYA0BaHNS Y XpaHEHWS pe3ybTaToB
pa3bopoB 0OOPYOOBAHMS, BbILLEALLErO U3 CTPOSA Npu
SKcnyaraumn.

[na npoBeAeHVs Ka4eCTBEHHOMO aHanmMaa paboTbl
CKBaXXWHbI, 060opyanoBaHHom YOLIH, TpebytoTcst aaHHble
N3 BCEX MEPEYNCIIEHHBIX MCTOYHMKOB. OTO AenaeT
3apady aBToMaTusaumm MoHuTopuHra SLUH Hensmeprmo
CIIOXKHOW 1 TpebyeT 3Ha4MTENbHbIX Tpyao3aTpaT
3KCMepToB ANs cbopa 1 aHaIM3a CKBaXKMHHBIX AaHHbIX, a
Takke nepexofa K AnarHocTuke npobaem 1 onTuMmMsaumm
006bl4n HedpTw. B pesynbTtate Oeno Ao peLleHns
npobaemMbl ONTUMU3aLMK pa3pPaboTKX Ha OCHOBE AaHHbIX
0 paboTe 0OOPYAOBAHUS 3a4aCTYHO HE OOXOOMT.

B cBssun ¢ otmeveHHbIM B OAO «HK «PocHehTb»

B pamMkax npoekta CHT 6bina noctaeneHa 3agaya
OpraHM3aLmm CMCTEMHOMO MOAX0Aa K CO3AaHNo
naeanbHOM CUCTEMbI MOHUTOPUHIA PaboTbl CKBaXKMH.
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used for the optimisation of the well operation; for example,
reaching full production potential. This level requires a wide
set of data not only on the operation of the equipment,

but also on the well surveys. This level is executed by
experts and multidisciplinary groups (Center of Excellence,
and others) and is not significantly computerized (special
software, not connected with lower level systems are used
for the analysis of well and equipment operations).

Level 5 provides for due diligence of all factors influencing
the operation of the ail field. Optimisation of an ail field in
real time, even with the application of monitoring systems,
is a complicated engineering task. A solution for this type of
work is only at the development stage in most companies.
In the majority of cases, the due diligence is carried out at
the design stage, requiring a significant amount of time

and recourses.

The most efficient systems, such as LOWIS [1],
ESPWatcher [2] in the computer-based mode provide for
the solution of tasks of first, second and, partially, of third
levels. For the solution of higher level task design groups
are required.

Rosneft have several software systems for data collection
and data analysis with their areas of application, often
overlapping. For example, the analysis of data on ail
production is carried out at the production enterprise
RN-Dobycha, which allows data to be accumulated on

the operation of a well required for the preparation of
monthly reports on oil production. The system is used for
planning maintenance on the wells. Production enterprise
CDS, which has a large number of modules for the
solution of various tasks on oil production monitoring,
has a role within the monitoring system. On-line data

on equipment operation (currents, pressure from the
telemetering sensors) are stored in archived files.
Production enterprise EPOS has the role of a record
keeping system for the well equipment and to store the
results of the analysis of the equipment which failed
during operation.

To carry out due diligence analysis of the operation of a
well equipped with Electric Submersible Pumps (ESP) the
data from all the above mentioned sources is required.

This makes monitoring the ESP very complicated and
requires considerable expertise. As a result, on frequent
occasions, it never comes to the solution of the issue of the
optimisation of the development on the basis of the data on
the work of the equipment.

In connection with the above, within the framework of
the New Technologies System (NTS) project, Rosneft
assigned a task to create a comprehensive approach for
the development of the ideal monitoring system for well
operations. To date, a system has been created which
covers the first three levels. During the course of project
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B HacTosLLee Bpemsa cosgaHa

cucTeMa, OXBaTbIBatoLLLas NepBble TPK
ypOBHS. B xoae peanvsaumn npoekTa
NMOATBEPXXAEHO, YTO Javke Takas cuctema
ahexTmBHA.

KonTponb paboTbl CKBAXWUH B CUCTEME
Rosneft-WellView

B 2007 r. B pamkax BbINOSHEHNS NPOeKTa
«Co3paHve cucTeMbl yaaneHHoro
MoHuTOpWHra Rosneft-WellView 6bin
paspaboTaH MK Rosneft-WellView (puic.

2). aHHbIn KoMMNekc obecneyvmBaeT cobop
MHOPMaUMN 13 PasNYHbIX MCTOYHUKOB,
B TOM 4ncne cOop MOTOKOBbIX AaHHbIX

B RN WellView
Database (DB)

CO CTaHuun ynpasneHnsa SLH kak

B aBTOMATUHECKOM (MpY HaIn4um
COOTBETCTBYHOLLIErO 060PYA0BaHMS), Tak u
B «PYy4HOM>» pexXMMe (C NCMOIb30BaHNEM
hannosbix apxmeoB) [3].

BO 1

CucTema BbINOHAET cnedyroLme

dDyHKUMN:

» cOOP NHOPMALIMN CO CKBaXKWH
1 ee NepBMYHYIO0 00paboTKy,
CTRYKTYPUPOBaHWE 1 pa3MeLLeH e B
6azax faHHbIX;

» arperaumio gaHHbIX 13 pasnnyHbix BL;

» BbIIBIEHNE CKBaXKNH C OTKITOHEHNSAMM
OT HOPMasBHOro pexxmnma pPaboTbl;

» MPOBEAEHNE 3KCMPECC-aHaIM3a pexxmma
PabOTbl CKBXKMH C Yy4ETOM
OCNOXHALLMX (haKTOPOB U NCTOPUM
paboThl;

» (hopMm1poBaHVE aHaIMTUHECKOM OTHETHOCTMU.

Hanee 6onee NnogpobHO pacCMOTPMM OCOBEHHOCTU
peannaaumm NHCTPYMEHTOB PasfNyHbIX YPOBHEN,
Bxoasawmx B MNK Rosneft-WellView.

Oco6eHHoCcTH cucTeMbl coopa uHthopmauun

(ChYHKLUMM NepPBOro YPOBHA CUCTEMbI)

ﬂ'ﬂﬂ MOHUTOPWHIa 1 aHanin3a cborma MEXaHN3NPOBaAHHbLIX
CKBa>XVH HeO6XO,D,I/IMO obecnednTb Hann4me HY>XXHbIX
OaHHbIX. [1ns aToro 6bina peann3osaHa BO3MOXHOCTb
BU3yanindaunn apxmBoB NHaMUKK OaHHbIX C HaCTOTHbIX
npeobpasoBaTenen U CTaHLMN yNpaBAeHUs NOrpy>KHbIMU
HacocaMn.

Hanpwumep, B HacTosee Bpemsi B OO0 «PH-
KOraHckHedTeras» NPUMEHSIETCS HECKObKO AECATKOB
pa3nuyHbIX MOAENen CTaHuMA ynpasneHnsa YOLIH
pasHbIX MOKONEHWUN LLECTU Pa3INYHbIX MPOV3BOANTENEN.
[ns onepatnBHOro 1 3hdHEKTUBHOMO MCMOb30BaHWS
MHOPMaLMN MPaKTUHECKM /18 KaxKO0M Modenm
CTaHLMW ynpaBieHnss HEOO6XOAMMO VHOVBUAYaSIbHOE
nporpamMMHoe obecnedeHne, YTo 3HAYUTENBHO
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Database (DB)1

I daiinosoe

BAN | XpaHunuie
Database (DB).. File Depot

CTaHuuA ynpasneHus
Control Station

Puc. 2. Cxema opraHusaumn cuctemMbl MoHUTopuHra Y3LIH
Rosneft - WellView

Pic 2. Rosneft - WellView ESP Monitoring System Diagram

implementation it was confirmed that the system
was effective.

Well Operation Monitoring in Rosneft-WellView

In 2007, the Remote Monitoring System project, Rosneft-
WellView Software System (SS) was developed (Pic. 2). This
System pallows for data acquisition from various sources,
including on-line data from the ESP Control Station, both in
automatic (provided relevant equipment is available) and in
manual mode (with the application of the archived files) [3].

The system performs the following functions:

» data collection from the wells from their initial processing,
structuring and entering into the database;

» data aggregation from various DB;

» identification of wells with deviations from the normal
operating conditions;

» gpproximate analysis of the well operation with
allowances for the complicating factors and history
of work;

» development of analytical reporting.

Further, we shall examine the specifics for implementing

tools of various levels, included in the Rosneft-WellView
Software System, in detail.
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3aTPYOHSIET NMOJSyYeHNe 1 aHaIM3 BaXKHOM MH(opMaLmm
C LEeNbio naeHTUdrKaLmmy NpobsieM CO CKBaXKUHOM 1
obopynoaHmem. B MK Rosneft-WellView peannsosaH

1 B HACTOSILLEE BPEMS COBEPLLEHCTBYETCA MOAY b
BU3yann3aLm apX1MBOB AaHHbIX CO CTaHLMIM ynpaBieHns
14 TMNOB, KOTOPbIE COBUPAOTCHA CEPBUCHBIMM
KOMMaHMAMM, 06CNY>KMBAKOLLMIMU MaPK MOrPY>XKHOrO 1
Ha3eMHOro 060pyaoBaHVs. [JaHHbIe KOHCONMANPYIOTCS
Ha KOpropaTuBHBLIX CepBepax Mo yTBEPXOEHHOMY
rpacuky 1 susyanusmpyrotces B INK Rosneft-WellView
6e3 NPUMEHEHVA AOMONTHUTENBHOIO MPOrPaMMHOro
obecneveHnsi. ITO NO3BONSET aHAIM3MPOBATb

paboTy YCTAHOBKM 1 MNaHUPOBaTb Ka4ec TBEHHble
MEepOMNPUATUS B KOPOTKNE CPOKM C MUHMMaSTbHBIMI
notepamn Hedptn. B HacTosee Bpems K Rosneft-
WellView no3BonsieT aHanmM3mpoBaTh AaHHble CO CTaHLN
YNPaBieHra 1 YaCTOTHO-PEryIMpyemMbIxX NPUBOOOB

17 n 41 % MexaHU3MpPoBaHHOrO HOHAA CKBaKMH
cooTtBeTcTBeHHO OO0 «PH-tOraHckHedTeras”» n 000
«PH-TypHedTeras».

ABTOMATM3aUNA NPOU3BOACTBEHHBIX NPOLECCOB NPK
NOATOTOBKE 0T4ETOB ((PYHKLUWK BTOPOrO YPOBHA)
Pabo4yen rpynnoi npoekTa COBMECTHO CO
cneumanmctamm OO0 «PH-KOraHckHedTeras»

ObIN NPOBEdEH SKCMEPTHBIV aHaM3 Tpyao3aTpar,
HeobxoanMbIX Ansg obecnedeHns B3HEC-NPOLIECCOB
000bI41 Ha ypOBHE CIy»O LIEXOB J00bIHM HEPTH.
PeaynbTathl aHanmn3a npegcTasneHsl B Tadn. 2.
YCTaHOBEHO, YTO B CpeaHeM Ha (hopMMpPOBaHMe
OTHYETOB 1 aHANN3 CYLLECTBYIOLLIMX CHYDKEHWI 00ObIHM
B OO0 «PH-tOraHckHedTeras» Tpatntcst He MeHee
900 yen-y4/mec. Takne KooccanbHble TpyAo3aTparhl
YCKOPWUIIM peanmsaLmio aBToMaTN4eCcKoro oT4eTa
MO BbIABIEHWIO CHKEHWUI 0EONTOB CKBaXKMH Ha
OCHOBE anropuTMoB (DakTOPHOro aHav3a 6a3oBom
no6blun (PABL), paspaboTaHHbIx B KoprnopaTuBHOM
HayuHo-TexHun4deckom LleHTpe HK «PocHedTb».
Bbicokas Cx0AMMOCTb aBTOMaTU4eCKOro OTHETa

1 TPaOMLIMOHHOIO PYYHOrO MOATBEPKAEHA
reonorm4eckom n TexHonorndeckon cny>kbamm OO0

Tabnuua 2 - Table 2

Specifics of the Data Collection System (First Level Functions)
To monitor and analyse the mechanised well stock it is
necessary to provide the required data. For this purpose the
visualisation of data dynamics archives from the frequency-
regulated drives and the submersible pumps control station
were made available.

For example, currently RN-Yuganskneftegas uses a
multitude of various ESP control station models of various
generations from six different manufacturers. For the on-line
and effective use of the information it is necessary to have
the individual software for each model of the control station,
which considerably complicates the acquisition and the
analysis of the important information for the identification

of well problems and the equipment. Ways of viewing the
archived data from the control station, which are assembled
by the service companies providing maintenance for

the submersible and surface equipment, has been
implemented in the Rosneft-WellView Software System and
is now being refined. Data is consolidated on the corporate
servers on the basis of the approved schedule and viewed
in the Rosneft-WellView Software System without any
additional software, which allows for unit analysis operation
and planning of effective maintenance to minimize any loss
of oil production. At present, Rosneft-WellView Software
System allows data to be analysed from the control stations
and frequency-regulated drives of 17% and 41% of the
mechanised well stock of RN-Yuganskneftegas LLP and
RN-Purneftegas LLP, respectively.

Computer-Aided Manufacturing for Report Preparation
(Second Level Functions)

Engineers, in collaboration with the specialists at RN-
Yuganskneftegas LLP, carried out expert analysis of the
labour required for the provision of the oil production
processes at service department level. The results of the
analysis are shown in Table 2 below.

It was established that an average of 900 man hours per
month are used for report preparation and analysis of the
existing decline in production at RN-Yuganskneftegas

Tpyaosatpatbl cny»6bl, % - Labour Input %

OYHKUUN

FUNCTIONS B TekyLiem pexxume

paboThbl
Current Mode

TexHonorudecko - Technological Departments

Mocne onTumusauuu
After Optimisation

leonorunyeckon - Geological Departments

Mocne ontTumnusauum
After Optimisation

B Tekywiem pexxume
paboThbl

Current Mode

Pa6ota ¢ hoHAOM CKBaXKuH
Work with wells stock

27

16 3 2

Pa6oTa ¢ aneKTpoHHOMN
LaxmaTkou u ap. 15

Work with electronic data

1" 17 14

AHanu3 no6bluu U 3aKavku

Production & pumping analysis 13

1" 19 16

56 | ROGTEC

www.rogtecmagazine.com



SMART FIELDS H

«PH-HOraHckHedTeras» (tabn. 3).

Ha 0T4eTHOM TEXHNYECKOM COBELL@HNM B OAHOM 13
O04EPHVX 0BLLIECTB KOMMaHWM Mo peayfbTatam NpoekTa
ObIN0 NPUHATO PELLIEHME O MPOAOIHKEHNN peanMsaumm
paboT B AaHHOM HanpaBieHn 015 0ONEerYeHVst peLLeHns
TEKyLLMX 3afad, BbICBOOOXAEHWS AOMONHUTENBHOIO
BPEMEH Ha MOBbILLIEHWE Ka4eCTBa MPUHATAS PELLIEHIA
Mo CMOXHbIM BONpPOCaM 1 CaMOCOBEPLLIEHCTBOBaHMIS
reonoroB 1 TEXHOMOrOB.

Tabnuua 3 - Table 3

NMOKASBATEU

OT4eT Npu py4HOM BBOAE

PARAMETERS Report using manual entry

ABTOMaTu4eckui ot4et Rosneft-WellView
Computerised Report Rosneft-WellView

LLP. The colossal amounts of man-hours accelerated the
process for the development of the computerised reporting
system for the determination of well production rate decrease
on the basis of the Standard Production Factor Analysis
(SPFA) algorithms, developed by the corporate Scientific
Research Technical Centre Rosneft. High repeatability of

the computerised and the traditional manual reporting was
confirmed by the geological and technological departments of
RN-Yuganskneftegas LLP (Table 3).

CXoAUMOCTb OTHETOB
Reports Convergence

Yucno ckBaXkuH

No. of Wells 221

239 -18

CHu)xeHue no6biuum, T/cyT

Production Decline, tonns per day -5747

-5555 +192

AHanUTUYecKUil 610K CUCTEMbl MOHUTOPUWHIA
(thyHKUWK TPETLEro YPOBHA)

B npouecce paspaboTki aHanMTUHECKOro NMPOrpamMMHOro
obecneYeHnst BEPXHEro YPOBHS 0COB0e BHUMaHNE
YOENANOCH MPUMEHEHNIO BbICOKOIM(EKTNBHBIX
anropuTMOB BU3yanuaaumn nHpopmaumn. [na
ee OTOBpaXKeHMs1 MO BOMBLLOMY YACTTY CKBaXKMH
1Mcnone3oBaH anroputm TreeMap [4] (puvic. 3),

At the following technical meeting of one of the affiliated
companies a decision was taken, on the basis of the
project results, to continue the works on this project in
order to find the solution of the current tasks, release of
the additional time to be used for the qualitative decision
making on the complicated issues and self-improvement of
the geologists and production engineers.

MO3BOISAOLLMA OOHOBPEMEHHO MPEACTaBNATb
60MbLIOE YNCO NPUOPUTE3UPOBAHHbLIX
0B6BEKTOB Ha OOHOM 3KpaHe. 1o oT3bIBaM
nonb3oBaTenem, faHHbIN anrOpUTM YCreLHO
peann3oBaH B Nporpamme 1 obecnevrsaeT

3 PEKTUBHOE €€ NCMONMb30BaHNE.

ShdeKTVBHbIE anropUTMbl BU3yanaaumm
npeacTaBnstoT COOON MHCTPYMEHT TPETbEero
YPOBHS, NpeaHa3Ha4YeHHbIN AN PeLLeHns
3a0a4 KOHTPONS (BbIABMEHMSI CKBXKMH,
paboTatoLLMX BHE Ananal3oHa 1 TPedyoLLmx
npUCTanbHOro BHUMaHKS) 1 anarHocTuk. OKHO
01151 MOHUTOPWHIa pa3bmnBaeTcst Ha 0O bEKTbI

B 3aBMCKMOCTW OT BbIOpaHHOO napamMeTpa
(nebunta HedTU, XKNOKOCTK, NOTepb HeTK

npwv pemoHTe, 0BBOAHEHHOCTI 00OLIBAEMON
YKUOKOCTW 1 Ap.). Pazmepbl NpsiMOyroNbHUKOB,
COOTBETCTBYHOLLMX OTAENBHBIM CKBaXKMHAM,
nponopLUMoHansHbl AeOUTY XXnagkocTu. LiseT
MPSMOYTOMIbHUKA OTPaXKAET OOCTVKEHME
noTeHumana gobbiun HedTU. MNPSAMOYrONBHUKN
CrpynnMpOBaHbl MO MECTOPOXXAEHNAM. Ha puc.
3 oTobparkeHa nHdopMaums 6onee Yem no 500
CKBaKMHaM.

[nsa Bu3yannaaumm nogpobHom HhopmMaumm

no OTAENbHOM CKBaXKMHE MCMOMb30BaH Crnocob
NPeACTaBNeHVs «po3a NPobnemM» — UHCTPYMEHT TPETLETO
YPOBHSA, OTOOPaKatoLLMI COCTOSIHNE OObEeKTa MO BCEM

www.rogtecmagazine.com

. Hopwma - Norm

BHumaHwue - Attention . TpeBora - Alarm

Puc. 3. OCHOBHOE OKHO crCTeMbI MoHUTOPWHIra Rosneft - WellView

Pic 3. Rosneft - WellView Monitoring System Main Window

Monitoring System Analytical Unit (Third Level Functions)
During the development process of the top level
analytical software, specifial attention was paid to the
application of the high-performance algorithms for data
visualisation. TreeMap [4] (Pic. 3), which allows for the
simultaneous presentation of a large number of the
prioritised objects on one screen, is used to display data
on a many different wells. According to the feedback
from the users, this algorithm has been successfully
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napameTpam. OOHOBPEMEHHOE OTOBPaXKEHME OVHAMVKIA
TEXHOJIOMMYECKNX N 3NEKTPUHECKNX NapaMeTPOB
MO3BOSIAET NPOBOANTL COBMECTHbBIV aHaNN3 AaHHbIX
(BTOPOW YpOBEHbL — OTHETbLI MO COBPaHHON MHOPMaLN).
Onsa ynobcTBa MCNonb30BaHWA BCe rpadurkm
MacLUTabnpyembl.

[NporpaMma No3BONAET OLEHUTL MOSIOXKEHNE TEKYLLIEN
pabo4en TOYKM OTHOCUTENBHO MAcCMOPTHOM PacxoaHo-
HaroOPHOM XapakKTEPUCTUKI C Yy4ETOM AerpagaLmm rno
ragy, M3HOCY 1 CBOMCTBaM honga, Y4To peann3oBaHo B
BUOE KPUTEPUS MOHUTOPWHIA, a TakXKe aHannM3npoBaTb
OVHaMUKY MapaMeTpOB MO FPYMne CKBaXKWNH, BbIOpaHHOM
MoJSib30BaTENEM.

B okHe geTanbHOro aHanmaa CKBaXKMHbI OTODPaKEHbI
«po3a Npobnem» Mo CKBaXKMHE, MOKa3blBaKLLAA CTENEHb
BIMSIHMS HA HEE Pa3NYHBbIX OCITOXHEHUI, MONIOXKEHME
TeKyLLEeN paboyern TOUKM Ha rpadnke XapakTepPUCTNKM
3LIH, anHammka OCHOBHbIX NokasaTener paboTbl

SLH (Tpw rpynnbl rpadrkoB: AMHaMMKa nokasaTtenem
PabOTbl CKB2XKWNHbI, TEXHONOMNYECKME N SNEKTPUHECKME
nokasaresu), HapaboTka ycTaHOBOK JLH, paboTaBLumx B
CKB2XXWNHE paHee.

PeannaoBaHHbIi B MporpaMmmMe Moy b OMOBELLESHNSA
No3BOSIAET NOJSIL30BATENO Cpasy MosyyaTb UHOPMaLMIO
06 USMEHEHMSAX 1 OTKJTIOHEHUAX BblOpaHHbLIX 0O HEKTOB.

B xone passutng npoekTa BHeOpeHa cuctema
MoHuTOpuHra YOLIH Rosneft-WellView B govepHmnx
npeanpuatnax OAO «HK «PocHehTb»: OO0 «PH-
FOraHckHedTeras», OO0 «PH-IMypHedTeras»,
000 «PH-CaxannHmopHedTeras», OO0 «PH-
CtaBpononbHedTeras».

OpraHn3auua KOMHaTb! YaNeHHoro MOHUTOPUHra
(noAxoAbl K OpraHM3aunn thyHKUWUIA CUCTEMbI
YeTBEPTOro YPoBHA)

OnTummnaaumn odblHM NOKa HEBO3MOXKHa 6e3
y4acTus aKenepToB. s pelleHns Takux 3agad ¢
1CMOSIb30BaHMEM CUCTEM YOANIEHHOMO MOHUTOPVHIA

B HK «PocHedhTb» Bblna NpeanoXeHa KOHLUEenLUms
LleHTpa YoanerHoro MonutopuHra SLUH (LIYM). LIYM
npegnonaraeT Ham4mMe CUCTEMbI, MO3BONSAOLLEN B
onepaTMBHOM PEXMME CObMpaTh BCe HEODXOOMMbIE
ONs aHanmsa gaHHble, MHCTPYMEHTOB A1 NPOBEAEHUS
VH)KEHEPHOMO aHanmMsa 1 NPUCYTCTBUE SKCMEPTOB,
CMOCOBHbIX MPUHSATb PELLIEHME C UCMONB30BAHMEM
CUCTEMbI. Ha COBpeMeHHOM aTane pasBuTUs TEXHONOMIA
3TOT LEHTP MOXET ObITb «yaaneH» OT UCTOYHMKA
MHDOPMaLMM — CKBaXKWH U MPUBIIVIXKEH K LIEHTPY, rae
VMEIOTCH 3KCMepTbl 1 BO3MOXHOCTb aHa/IM31poBaTh
OOHOBPEMEHHO ThICSHM CKBaKMH.

AHanM3 MMpoBOro orbiTa codpaHna LIYM nokasbiBaer,
YTO KNKOYEBLIMM hakTopamm Ans X yCneLwHoro
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implemented in the software and provides an increase
in its efficiency.

Effective visualisation software represents the third level
tool, designed for the solution of the monitoring tasks
(identification of wells operating outside the range and
requiring close attention) and diagnostics. The monitoring
window is broken down into objects depending on selected
parameters (oil production rate, type of liquid, oil losses
during repair, water cutting, etc). Box sizes corresponding
to the individual wells are proportional to the liquid rate.
The colour of the box represents the achievement of the
oil production potential. The boxes are grouped per ail
deposits fields. Pic 3 shows information on over 500 wells.

For the visual display of detailed information on individual
wells, a mapping method called “a rose of problems” is
used — a third level tool showing the status of the total
object. A simultaneous display of the dynamics of the
technological and electrical parameters allows for the
simultaneous analysis of data (the second level reports
on the acquired information). All diagrams are scalable for
convenience.

The software allows the current operating point to be assessed
with reference to the nominal use-flow characteristics with the
allowance for gas degradation, wear and properties of well
fluid, which is realised as monitoring criteria, and also for the
analysis of the group of wells selected by the user.

In the window specifying the well a “rose of problems” on
the well is displayed, which shows the level of various well
issues, the position of the current operating point on the
electric centrifugal pump performance diagram, dynamics
of the main performance data of the electric centrifugal
pump (three groups of diagrams: dynamics of well
performance data, technological and electrical data) and a no-
failure operation time of the electric centrifugal pump unit.

The signal in the software provides the user with the instant
information on the changes and deviations of the selected
parameters.

During the development, the Rosneft-WellView ESP
monitoring system was introduced into the following
affiliated companies of Rosneft: RN-Yuganskneftegas LLP,
RN-Purneftegas LLP, RN-Sakhalinmomeftegas LLP and
RN-Stavropolneftegas LLP.

Administration - Remote Monitoring Room

(Fourth Level System)

It is not yet possible to optimise oil production without the
participation of experts. The Remote Monitoring Centre
(RMC) was proposed as a solution in conjunction with the
remote monitoring systems of NK Rosneft. The RMC allows
for on-line collection of all data required for analysis, tools
for engineering analysis and the presence of experts, able
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BHEOPEHWSA SBASOTCSA:

» cnocobHocTb LIYM mpuHUMmaTh peLleHrs no paboTte
CKB&XXVH, YTO TPEBYET HaNMYMS SKCMepTOB U
NOOOEPXKKM PYKOBOACTBA NPEANPUATAS;

» OrepaTmBHbIN LOCTYMN K KOHCONMOMPOBaHHON
MHbopMaLMK O paboTe CKBaXKWH, »XenaTebHO NMETb
aBTOMATUHECKYIO CUCTeMy cbopa MHDopMaLmK.

C y4ETOM NBNOMEHHBIX PaKTOPOB ANst OOnerdyeHns
VHTErpaumm B CYLLIECTBYIOLLYO CTPYKTYPY O0ObIBAOLLIMX
06LECTB KOMMaHUK 6bIN MPEOIOXKEH NOAXOA, K
opraHnsaumn geteHTpanmaosaHHoro LIYM (puc. 4). LIYM
OOJSDKEH ObIN PeLLNTb CredytoLLe 3aaadqn.

to make a decision using the system. Currently, this Centre

may be a long-distance from the wells, and may be a short-
distance to the centre where there are experts and available
capacity to analyse thousands of wells at the same time.

When analysing world-wide experience during the

development of the RMC, the following key factors for their

successful introduction are the following:

» ability of the RMC to make decisions on well operation,
which requires experts and company management support;

» on-line access to the consolidated information on the well
operation, where it is preferable to have a computerised
data collection system.

(YNPABJEHUE NOTEPAMMW)

(Loss Control)

LTy

CEB

KOHTPOb, ONEPATUBHOE PEAFMPOBAHME HA CHUXXEHWA (ABTOOT"IET)

Control, immediate response to declines (automatic report)

(MYNbTUAUCLIMMIVHAPHBIN AHATIU3)

(multidisciplinary analysis)

LYM

RMC

AHANN3 PUCKOB NPU NOELIYE (ABTOWABOH)

Risk analysis during production (automatic template)

ryaHr
(YNPABNEHVE PUCKAMM MPW AOBbIYE)

Main Board for Oil & Gas Production (MBOGP)
(oil production risk management)

Puc. 4. [IELIEHTPANIM30BAHHAS CXEMA OPFAHM3ALIMN LIYM

Pic 4. Diagram of Decentralised Organisation of RMC

Kangnaatsl HA FTM(waAsnoH TOM)

Candidates for Work-Over Programs
(Total Manufacturing Optimisation template)

yrnpe
(YNPABNEHUE PE3EPBAMW)

Board for Production Improvement of Reservoir
(reserves management)

BusyanbHOe OTpaxeHue notTepk (B MHTEPaKTUBHOM

PEXUME):

» BbISBNEHNE CHKEHWN OEOUTOB XXNOKOCTU N HEPTU; »
OMOBELLIEHNE LIEXOB MO A0bblHe HedTh 1 rasda (LLOHI)
00 OTKITOHEHUM KOHTPOJSbHBIX MoKasaTenen ans
onepaTMBHOIO pearmpoBaHns (Mo4 UHAVMBUOYabHbIE
HACTPOVIKM NONb30BaTenNsl);

» 5KCMPECC-aHaIMN3 CKBaXKWHbI, AMArHOCTUKA TEKYLLIErO
COCTOSIHUS, OMPeaeneHne NPUHMHbI OC Ta HOB KW/OTKa3a;

» ynpaBneHne npuoputeTamm (bonee

www.rogtecmagazine.com

Therefore, in order to facilitate the integration of the oil
production affiliates of the company into the existing
structure, an approach was proposed for the organisation
of a decentralised RMC (Pic. 4). The following tasks had to
be solved:

Visual display of losses (in interactive mode):

» identification of fluid and oil production decline;

» notification of oil and gas production departments
(OGPD) on the deviation of the performance benchmark
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BbICOKOAEOUTHas CKBaXKMHA JO/MKHa ObiTb BBeASHa B
aKcnyaTaumio B MepByto o4epeas).

[ouck pe3epBoB:

» BU3yallbHOE OTPaXKEHME UCTOYHMKA PE3EPBOB
HEeOOCTVPKEHUST MoTeHLMana;

» aBTOCBOOKW — LWABMOHbI ANA NOArOTOBKM
MEPONPUATUIA (NepBuYHan 0bpaboTka AaHHbIX 4N
aHanmaa). ONTMM3aLVa NPOLECCOB pearnpoBaHns: »
aHanm3 pexknma padoTbl CKBaXKMHbI M CKBXKWMHHOIO
obopyaoBaHns;

» MPOrHo3unpoBaHue paboTel SLH Ha ocHoBe
MOHUTOPWHra ero NapamMeTpOB;

» MOAAEPKKA MPUHATUS PELLEHNIA Npu paboTe C
MEXaHN3NPOBaHHOW CKBaXKMHOW;

» aBTOMAaTUHECKMM NoAO0P PEXMMa aBTOMATUHECKOrO
MOBTOPHOIo BKKoHeHNst (AlB).

Ha puic. 4 npuBeneHo B3anmogenctave LIYM ¢
LieHTpanbHbIM NHXXEHEPHO-TEXHNHECKM YpaBeHNEM
(LINTY), InaBHbIM ynpaBneHnem no aobblye HedhTn
nraza (MYOH) n YnpaeneHnem no noBbILLEHWIO
MPOV3BOAUTENBHOCTY PE3EPBYAPOB 1 rE0sIoro-
TexHn4ecknx meponpuatin (YITIP v F'TM).

MpenmyLLEecTBaMM OELIEHTPANM30BAHHOM CXEMbI

B3aMOAENCTBUA ABIAOTCS:

» OTCYTCTBUE OOMNOMHUTENBHOIO NepcoHana
Oo4epHero obLLECTBa;

» YHOVBMAOyanbHasa paboTa cneumanicToB TEXHNYECKON
NOOOEPXKM C K&KAbIM LIEHTPOM C akKLEHTOM Ha KX
KJIHOHEBbIE 3a0a4u;

» gaBTOMAaTU3aLMA CBOAOK (COKpaLleHMe
HEMPOW3BOANTENBHOMO BPEMEHM MepcoHana) 1
PEKOMEHAALNI MO KMKOYEBLIM KATEFOPUSIM (30/10TON
donza, ArB v op.)

B maHHOM cxeme B3aMOOENCTBUS PENTUHI BANAHNSA

Ha peLLeHnst cpedHui, Ha YPOBHE PeEKOMEHAALNIA, YTO
npeanonaraeT B3aMMOAENCTBNE B YCNOBUSX OpraHn3aumm
C XOPOLLO OTNaXXEHHbIMM BU3HECHpOoLECCaMm 1 6ONbLLVM
YMCNIOM KBaNIMULIMPOBaHHbIX CreLVanMcToB.

3aKsnouenmne

Co3paHne cncTeMbl MOHUTOPUHIA SLUH sBnsieTcs
CNOXXHOW MyNbTUONCLMMAINHAPHOM U KOMMAIEKCHOWM
3apaden. Ero npegcraeneHne Kak MHOrOypOBHEBOIO
MO3BONMSIO BbIAENNTb HECKOJIbKO 3TanoB padoThl U
NPOOEMOHCTPUPOBATL SPMEKT MO OTAENBHBIM YPOBHSIM.

LIYM aBngeTcsa KpynHbIM MHTErPaLMOHHBIM MPOEKTOM
CHT OAO «HK «PocHedhTb», OXBaTbIBAIOLUMM TaKue
chepbl EATENBHOCTU, Kak yaaneHHoe yrpasieHne

BUH, aHanms 6u3HeC-NPOLIECCOB, ONTUMM3ALIMS
npoLeccoB HedhTera3ogobblym, pa3padoTka 1 BHedpeHVe
KOHKYPEHTOCMOCOBHOr0 060PYAOBaHNST CUCTEMBI
MOHUTOPWHra 1 ONTUMU3aLmu.
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for the real-time response (according to the individual
settings of the user);

» proximate analysis of the well, diagnostics of the current
status, identification of reasons for failures;

» management of priorities (higher flow-rate wells must be
put into operation first).

Search for reserves:

» visual display of the reserve source failed to achieve
a potential;

» auto-summaries — templates for the preparation
of procedures (initial data processing for analysis).
Optimisation of response procedures:

» analysis of well and well equipment operation mode;

» forecast for ESP work on the basis of monitoring of
its parameters;

» support for decision making while working with the
mechanised well;

» automatic mode selection for automatic re-closing (ARC).

Pic 4 shows the interaction of RMC with the Central
Engineering Board (CEB), Main Board for Oil & Gas
Production (MBOGP) and Board for Production
Improvement of Reservoirs and Work-Over Programs (BPIR
& WOP).

The following are the advantages of the decentralised
system of interaction:
» non-existence of additional personnel in the
affiliated company;
» individual work of the technical support specialists in each
centre with the accent on their key tasks;
» gutomatic summaries (elimination of non productive
time) and recommendations on key categories (gold fund,
automatic re-closing, etc.)

In this interaction pattern, the rating of influence to the
decisions is average, at the level of recommendations,
which assumes the interaction under the conditions of the
organisation with properly adjusted and smoothly running
business procedures and with a high number of qualified
specialists.

Summary

Development of the monitoring system for ESP is a
complicated multidisciplinary and comprehensive task.
Its multilevel representation allowed us to identify several
stages of work and to demonstrate the effect on each of
the individual levels.

RMC is a large integration project of the New Technologies
Systems of Rosneft, covering such areas of activities as
the remote control of ESP, analysis business procedures,
optimisation of oil & gas production processes,
development and introduction of competitive equipment for
monitoring and optimisation. The results of the pilot project
implementation are as follows:
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PesynsTatamn peanvsaumm naoTHOMO NPOeKTa

ABMAOTCA:

» COKpalLLieHVe HeJOCTVKEHMS MOTeHUvana aebura
HedbT Ha 10 % (MO pesynbTaTam UCMbITaHUIA NPOoeKTa
Rosneft-WellView);

» coKpalleHme npocToes Ha 50 %;

» CHUDKEHWE TPyLo3aTpaT 3a CHET BHEAPEHVSA B OMbITHO-
MPOMbILLIEHHOE MCMOb30BaHe aBTOOTHETOB MO
CHKEHVAM 006b14M (97 Y% CXOOUMOCTHU) 1 aBTOOTHETOB
Nno POPMUPOBaHNIO CKBaXKVH-KaHAMOATOB 414
NPOBEOEHNSA UHTEHCUMUKALMK 000bI4K HEDTN
(99 % cxoamMmMocTN).

B nepcnekTvBe nnaHnpyeTca passuTre NpoekTa no

CNeayroLLMM HarnpaBieHUSM:

» MOHUTOPVHI 3MEKTUBHOCTM PabOoThl MPOMbICIOBOIO
obopynoBaHns;

» y4eT OrpaHN4eHuin No Ha3eMHOMY 0DOPYOOBAHMIO;

» aHann3 1 ONTUMN3aLMS POHOA CKBAOXKMHHbBIX
LUTaHroBbIX HACOCOB;

» OMTUMU3aLNSA CUCTEMbI NOALEP>KAHNSA MIaCTOBOrO
naBneHns.

CylecTBytoLME anropuUTMbl, MAAHNPYEMbIE
paspaboTKK, BbINOHAEMbIE HAYHHO-
nccnegoBaTenbCckme paboTbl, HaKaNIMBaKOLMIACSA
BbICOKMMMW TeMMaMm OMbIT paboyen rpynnbl Mo
NPoekTy ByayT B AallbHENLLIEM MHTErPUPOBAaHbI

B MPON3BOACTBEHHbIE MPOLECCHI [OObIHM HEDTN
OCHOBHbIX JOYEPHMX OOLLECTB KOMMNaH!N.

HeobxoaomMMbIM yCoBMeM O/15 OOCTVKEHWS
MakcUManbHOM ahdekTrBHOCTU LIYM aBnsetca
NOOKIIKOYEHNE KOHTPOMPYEMOrO hOHAa CKBaXKUNH K
CUCTEME MOHUTOPWHIa. 3TO MO3BOINT ONEPaTUBHO
NoJTyY1Tb MOMHbBIN HABOP AaHHbIX O paboTe
060pyO0BaHMA B PEXXNME PeasibHOrO BPEMERHM /15
MPUHATUS BbICTPOrO M KAYECTBEHHOIO PELLEHNS U C
yAaeHHOro paccTosiHNA 3adaBaTtb HeOOXOAMbI
pPexxM paboTbl.

WeToyHuKK
1. Weatherford. LOWIS™ Life of Well Information Software.
http:/Avww.ep-solutions.conm/solutions/Software/LOWIS.htm

2. espWatcher. A service for remote real-time surveillance
and control electrical submersible pump systems.
http://www.slb.com/content/services/artificial/submersible/
espwatcher.asp.

3. Real Time Optimisation Approach for 15,000 ESP Wells
S. Zdolnik, A. Pashali, D. Markelov, M. Volkov//SPE 2008.

4. Shneiderman B. Tree visualization with Tree-maps: A 2-d
space-filling approach.

ACM Transaction on graphics. — 1992. —Vol. 11. = Ne 1.

- P. 92-99.

www.rogtecmagazine.com

» reduction by 10% in failure to achieve the potential il
production rate (based on the results of Rosneft-WellView
project tests);

» downtime reduction by 50 %;

» man-hour reduction due to the introduction of auto-
reporting on the decline in production (97% precision)
and auto-reporting on the definition of well-candidates for
stimulation of ail production (99 % precision).

In the future, the project is planned to develop in the

following directions:

» field equipment performance efficiency monitoring;

» consideration of restrictions on the surface equipment;

» analysis and optimisation of bottom hole oil pumps;

» optimisation of the system for maintenance of
reservoir pressure.

Existing software, planned developments, scientific
research and the accumulated experience of the project
working group shall be integrated into the oil production
process of the main affiliated partnerships of the company
in the future.

To achieve maximum efficiency of RMC is the connection
of the controlled well stock to the monitoring system.
This will allow for the immediate acquisition of the
complete data set on the operation of the equipment in
real time enabling fast and qualitative decision making
and to remotely assign the required mode of operation.
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Ota cTartbA bbina onybnukosaHa B
NHHOPMALIMOHHOM Hay4YHO-TEXHUYECKOM BronneTeHe
(HayuHo-TexHnyeckumin BectHuk OAO «HK
«PocHedTb», N2 1, 2009 roaa, cTp.22-26; ISSN

2074 - 2339) u 3aHAna 3-e mecto B 2009 rogy 3a
nyyuwyto nyénukauyio B 6tonneteHe. lNevaraetca ¢
paspeLleHna peaakLMoHHON KONnernm.

ROGTEC | 61



