NOYEMY UMEHHO VSAT?

HedTeraszoBanA NPOMbILLNIEHHOCTb NMOCTOAHHO BbIHY>XAEHA CBOANTL

K MAHUMYMY KanuTasbHbIE 1 9KCMyaTaUnoHHble 3aTpaTthl Npu
NOCTOAHHOM CTPEMJIEHUN K MOSTYYEHMIO MaKCUMasIbHOTO Aoxoa

Ha BMOXEHHbIV kanuTan. MNepcoHany n 06opyaoBaHWio NOpoWn
npuxoauTcA paboTaTb B O4EHb CITOXHbBIX YCIOBUAX U HA BECbMA
yaaneHHblx 06beKTax, KOTOpble TOMbKO MOTYT CyLLEeCTBOBaTb

Ha 3emne. He3aBuncumo OT TOro, B kakon cdepe Bbl paboTaeTe

— B HedpTepasBeake, B bypeHuun, HedpTeaobblve, B CTPOUTENIbCTBE
Ha3eMHbIX UM MOPCKMX TPy6onpoBOAOB, BaLLM HY>Abl MOTYT
MEHATBCA, HO CaMbIM Ba>KHbIM ABMAETCA TO, YTO Bbl AOIKHbI
pacnonaraTtb cucTemamu CBA3W AJ1A Nepeaayy v rnosy4eHns camon
HeobXxoAMMON 1 CPOYHON MHOpMaLMK ANA TOro, YTo6bl BbINOMHUTD
paboTy, nnn NPocTo AnA TOro, YTobbl NoAAEPXKMBATb CBA3b C
poAHbIMU 1 6IN3KUMK, OcTaBLUMMUCA Aoma. CyTHUKOBaA TEXHOOoruA
ABMNAETCA eQMHCTBEHHOW TEXHOMNOIMMEN CBA3W, UMEIOLLENCA B HANMUYNK
6yKBanbHO Be3/e, Ha Cylle 1 Ha MOpe, U AaXe B CambiX YAANEHHbIX,
N30/IMPOBaHHBIX U TPYAHOAOCTYMHbIX MECTAX - OT 3HOWHOW Xapbl
MprKacnuickoro pervoHa A0 CamblX CypOBbIX YCIOBUIA OKpy>KatoLLe
cpenpl bapeHuesa mopA.

ChyTHMKOBbIE CUCTEMbI fIOKA3aJIM CBOKO HAAEXHOCTb. CambiM rnaBHbIM
3[€ecb ABMAETCA TO, YTO OHMN paboTaloT HE3ABNCUMO OT NMOTOAHbIX
YCNOBWI N Kaknx-nnmbo Henpeackasyembix cobbiTui. Vix paboty
NErko KOHTPONMpoBaTh, 1 NOYTY Ntoban Henonaaka MoXeT 6bITb
obHapy>keHa A0 BO3HUKHOBEHMA KaKux-NMbo TPyAHOCTEN, CBA3aHHbIX
C Heto. U, HakoHeu, oHu no3BonAloT obecneuntb 100% Haae>KHOCTb
paboTbl. ATO AOCTUraeTcA 3a CHET NPUMEHEHMA Pe3epPBHON
CUCTEMBI, KOTOPaA MOXET MOMEHTANbHO BKITIOYATbCA B Clyyae
ntoboro c6oA. 3a npowiegliee AecATUNETVE Pa3BUTHE CNYTHNUKOBOW
TEXHOJOMM NO3BOJIMIIO OCYLLECTBNATL BCe 6osee HbICTpyo CBA3b U
YBENMUYUTbL CKOPOCTU 3arpy3Ku AaHHbiX. [peanaraemMbie HOBeWLLnE
TEXHOSIOTMM B 3TON 06nacTuy BKOYaOT B cebA NonHbii Habop
YCNyT LUMPOKOMOSOCHOW CETU, MPOBEAEHNE BUAEO-KOH(EPEHUNI

1 MPUMEHEHUE HOBbIX TEXHOMOMMIN MOBUIBHOW CMYTHUKOBOW
CBA3W. D,HH nepenayun MyJ‘IbTI/IMe,D,I/IVIHbIX OaHHbIX, CNYyTHMKOBaA
TexHonorva HamHoro 6onee achHeKTUBHA, YEM BOSIOKOHHO-
onTuyeckanA ceA3b. OHa pacnonaraet 60MbWMMN BO3MOXHOCTAMM
LLIMPOKOMOIOCHOW CBA3M U CMNOCOHBHA OAHOBPEMEHHO M HBbICTPO
nepegaBaTtb MHOOPMaLMIO N0 BCEMY MUPY ANA HEOrPaHUYEHHOrO
4yncna KOHeYHbIX MoMb30BaTenen HeNnocpeACTBEHHO CO CNYTHMKA
1 6e3 TUNUYHOIro NCKaXXeHnAa BMaeo n ayano-curHanos, Kak 3To
npoucxoauT No KabenbHOMY TENEBUAEHMIO.

B npouecce pa3BuTVA 1 COBEPLUEHCTBOBAaHMWA 3TON TEXHONOTN
yaanoch CyLLeCTBEHHO COKPaTWUTb 3aTpaThbl Ha ee BHEAPEHMWE, YTO
MO3BONWIIO MPUMEHAIOLMM €€ KOMMaHUAM MOBbLICUTbL PEHTabeNIbHOCTb
N YMEHbLUMTb 3KCMNITyaTalMOoHHble pacxoibl:

O6BbemM HEOHXOAMMbIX MHBECTULMI ropasao HUXKeE, YeM TeX, KOTopble
TpebyloTcA ANnA Ha3eMHOW MHAPPACTPYKTYpPbI, U MOTyT
OCYLLECTBATLCA 04eHb HbICTPO, HE TOBOPA Y>KE O TOM, YTO

pacxofbl Ha o6aBNeHne HOBbIX OGBEKTOB B CETU He ByayT CTOMb
CYLLECTBEHHbBIMU.

CnyTHMKOBaA TEXHOSOMMA ABMAETCA CaMblM S9KOHOMUYHbBIM
crnocobom nepegayn MHopMaumm BO MHOXXECTBO MECT
OLHOBPEMEHHO.

CTOUMOCTb CBA3Y C YAaneHHbIMU 30HaMU NOYTU paBHa CTOMMOCTH
CBA3W B rOPOACKUX parioHax.

PaCLLII/IpeHVIe CeTu Taknx 30H Npon3BoanNTCA O4EeHb 6bICTp0 M npocTo.
B oTnn4yme oT Ha3eMHbIX, MaCIJJTa6VIpyeMOCTb CMYyTHUKOBbIX ceTen
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The oil and gas industry is under constant pressure to minimize
both CAPEX and OPEX, and all the time maximizing ROCE.

The operating environment for the crews and equipment are
some of the harshest and remote sites the planet has to offer.
Whether you are working in exploration, drilling and production,
pipelining, on or offshore environments, your needs may change.
Whatever and wherever your needs, it is essential that you have
a communication systems to deliver and receive mission critical
information, either to get the job done, or just to simply keep you in
touch with loved ones back home. Satellite technology is the only
communication technology that is available virtually everywhere,
on land or sea, even in the most remote, isolated and difficult
places from the hot summers of the Caspian to the harshest offshore
environment the Barents Sea has to offer.

Satellite networks have proven to be very reliable. Most importantly
they work regardless of weather conditions and unpredictable events.
They can also be easily monitored and almost any irregularity can be
detected before it can cause any difficulties. On top of that, it has the
capability to provide 100% redundancy. This allows the possibility to
have a backup system that can be immediately switched on in case
of a failure.

Over the last 10 years the evolution of satellite technology has
enabled faster and faster communication and download speeds.

The latest offerings include full satellite broadband services, video
conferencing and the new BGAN services. For the transmission

of multimedia content, satellite technology is much more efficient
than that of fiber. It has more broadband availability and can
simultaneously and quickly deliver information worldwide to an
unlimited number of end users, directly from the satellite and without
the typical distortion in video and audio quality as normally occurs with
cable TV.

Through this evolution the costs have been significantly reduced,
allowing for more cost effective deployment and operating costs.

These costs are much lower than for terrestrial infrastructure and can

be implemented very quickly, not to mention that the cost of adding new
sites and locations to a network is inexpensive. Satellite technology is the
most economic way to deliver information to many sites simultaneously.
In addition, the cost of reaching remote locations is almost the same as
for urban ones.

Expanding the network of sites is very quick and easy. In addition,
unlike terrestrial ones, the scalability of satellite networks does not
depend on limited coverage and can easily provide an increase in

bandwidth.

The key challenges facing the industry at present are to increase and
replace existing hydrocarbon reserves, increase and optimize existing
production across the whole region, shorten project times and bring
new reservoirs on line at a faster and cheaper rate and also to help
manage the entire risk of the project.

With an estimated 25% of global budgets wasted through ill informed
decisions, the need for clear communications based on fact, not
fiction, is critical. With the use of VSAT “Very Small Aperture
Terminal’, networks can deployed quickly within harsh and remote
locations enabling coverage wherever there is a satellite footprint.
The term refers to any fixed satellite terminal that is used to provide
interactive or receive-only communications.



He 3aBUCUT OT OrpaHU4eHHOro oxearta, 1 MOXeT J1ierko obecneuntb
noBbllleHne I'IpOI'IyCKHOVI cnocobHoCTW.

OCHOBHbIMU 3aa4amu, CTOALUMMY Nepes, HedoTenobbIBatoLLe
0Tpacnblo, ABNAIOTCA YBENUYEHWE KONMYECTBa U 3ameHa
CYLLIECTBYIOLLMX KOIEKTOPOB YIMEBOAOPOAOB, YBENMYEHNE 1
ONTUMU3AUMA HbIHELUHel AoBbI4M BO BCEM PErvioHe, COKpalleHme
MPOEKTHbBIX CPOKOB, U claya B KCMIyaTaLmio HOBbIX CKBaXUH B 6onee
6bICTPbIE CPOKU M C MEHBLUMMM 3aTpaTtamu, a Takxe yrnpasneHve
puUcKamu BCero npoeKTa.

C y4yeTOoM TOro, 4TO NPUBNM3NTENBLHO 25% BCeX BI0AXKETHBIX CPEACTB
pacxofyeTcA U3-3a HelOCTaTO4HO 060CHOBAHHBIX U NPOAYMaHHbIX
peLleHnin, NoTpebHOCTb B YETKOW CBA3M, KOTopaA Hbl OCHOBbIBaNach
Ha (hakTax, a He Ha JoMblcnax, ABMAETCA B 3TOM Clyyae 4Ype3BblHanHo
BakHou. C npumeHeHuem cetein VSAT (TepMuHasibl CO CBepXMarnomn
anepTypoii iy4a), CUCTEMbI MOXXHO BbICTPO pasMeLLaTb B CTIOXKHbIX U
yoaneHHblx MecTax, obecneunBan cBA3b GyKBaNbHO B KaXKA0M Yronke
3eMHoro wapa. OCHOBHble NMPEMMYLLECTBA CUCTEMbI BKJIKOYAOT B ce6A

CBA3b ¢ Mobo TOYKOW NO BCEMY MUPY
CBA3b Mexay yaaneHHbIMU Apyr OT Apyra 06beKTaMu 1 Ko4eBbIMU
LieHTpamMu ynpaBfeHWa Uam aKcrnnyaTaumm
MonHbIM HAboP LIMPOKOMONOCHbLIX YCIYT U AOCTYMN K YAANEHHbIM
pervioHam
Wcnonb3oBaHne nHcopMauum B peanbHOM Maclutabe BpemMeHn Ans
YCKOPEHMNA NPUHATUA PELLEHNI
Bonee BbICOKMIN MOpanbHbI Ayx paboTHUKOB 6naroaapa
BO3MOYXXHOCTU NOAAEPXKMBATb CBA3b C POAHLIMU U 6IM3KMMU
CBefeHne K MMHUMYMY 4ucra niofgei, paboTtarowwyx B yaaneHHbIX
pervoHax
CnyTHMKOBbIE CUCTEMbI 06ECNeYnBatoT NOAAEPXKKY Liefnoro
MHOXECTBa BMAOB CBA3MU, OT BUAEO, FOJIOCOBOW CBA3M, MHTEPEnCHbIX

The key benefits of the systems include:
Point to any point communications to anywhere in the world

Communications between remote sites and key control or
operations centres

Full broadband services and access to remote sites
Use of real time data to enhance decision making
High employee moral through improved communications back home

Satellite networks support many different types of applications, from
video, voice, IP, data and fax to corporate applications such as SAP

and Oracle. One of the key applications for the oil and gas industry will
be the use and deployment of Real Time Decision Making Networks.
Through the use of data which is sent directly from the site to an
interpretation or control centre, where an appropriate response can be
made to optimize or control a particular set of functions; the digital oilfield
or efield concept can be employed.

DRTM helps reduce delays in operational business processes and
improve quality of decisions. With the formation of Interpretation,
control or Centres of Excellence there is a huge potential to centralize
experience and skills into multi-disciplinary teams that can act and aid
on all of the operator’s fields simultaneously. There are greater
efficiencies within technology intergration, adoption and utilization.

All of this helps reduce the cost of back and front office support, but
primarily enables field optimization. The key areas within the oil patch
are downhole monitoring for intelligent wells or pressure and temperature
gauges, artificial lit monitoring to enhanced oil recovery, compressor control
monitoring and, with the pipeline sector, flow, leak and corrosion detection.
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npoteccopoB, obpabaTbiBaeMbIX AaHHbLIX U Tenedakcos A0
KOpnopaTMBHbIX NPUKIaAHbIX cucTeM, Taknx kak SAP n Oracle. OgHon
13 raBHbIX NPUKNaaHbIX 3a4a4 B HedpTerasoBovi MPOMbILLIEHHOCTY
CTaHeT pa3BepTbiBaHNE 1 UCNONb30BaHNe ceTen AnA NPUHATUA
peLLeHnin B peanbHoM Macwitabe Bpemenu (RTDM). MyTtem
MCNoNb30BaHNA JaHHbLIX, OTNPaBAAEMbIX HANPAMYIO ¢ paboyero
o6beKTa B LLeHTp 06paboTKu Unv ynpasneHns, rae MoXeT bbiTb
MOArOTOBNIEH COOTBETCTBYIOLLMIA OTBET AJIA TOro, YTOObI ONTUMM3NPOBAThL
KOHKPETHbIN HAabop PyHKLIMIA 1 06eCneynTb yrpaBneHne uMin; B

[aHHOM Crydae MOXeT NPUMEHATLCA 0bLLaA KOHLEeNUmMA HedhTAHOTO
MECTOPOXAEHWNA UMM MHOTO MECTOPOXXAEHUA B LIESIOM.

Cuctema RTDM nossonAeT cokpatuTb 3a4epXKu npu obpaboTke
SKCMNyaTauMoOHHbIX AaHHbIX U YNYYLUNTL Ka4eCTBO NPUHUMAaEMbIX
peweHnn. MNpn co3gaHnn LEHTPOB MHTeprnpeTaunnt AaHHbIX,
yrnpaBneHnA Unn LeHTPOB YCOBEPLLEHCTBOBaHWNA NoABAAETCA
OrPOMHbIN NOTEHUMan ANA LeHTpannaaumm onbiTa U HaBbIKOB

1 BHEAPEHMUA UX B KOMNNEKTUBbI C 60MbLINMM KONNYECTBOM
crneunanusauni, KoTopble MOryT OAHOBPEMEHHO OKa3sblBaTb
TEXHUYECKYIO NOALEPXKKY HA BCEX MECTOPOXAEHUAX onepaTopa.
Bonee Bbicokana adhhpeKTMBHOCTbL 0HecneynBaeTca B npouecce
MHTerpauuu, BHeApeHNa n npuMeHeHna TexHonorun VSAT. Bee aTo
Nno3BONAET CHU3NTb Pacxoibl Ha noaaepXaHne paboT OCHOBHbIX

1 BcnomoraTtesibHbIX 0hnCcoB, HO, NpeXxae Bcero, obecrnednBaeT
onTuMm3aumio paboTt Ha mectopoxxaeHun. OCHoBHe Buae
MOHWUTOPUHIa HehTEHOCHbIX YHACTKOB BK/TIOHAOT MOHUTOPUHT
VHTENNeKTyanbHbIX CKBaXXWH, MAHOMETPOB, U3mepuTenein
Temneparypbl, MOHUTOPUHI MEXaHN3MPOBAaHHOW A06bIYKN paboT

no noBbIWeH paboT No HedpTeoTAauN, MOHUTOPUHT yrpaBneHnA
KOMMpeccopamn, KOHTPOSb PasnnyHbIX y4acTKoB TPy6onpoBoaoB, a
Tak>Xe onpeaeneHne yTevek nu Kopposuu.

[pyrve npenmyLlecTsa CnyTHUKOBOW TEXHOMOMMN B HE(pTEra3oBom
NPOMbILNEHHOCTU BKJKOYaKOT B cebna Hannune ycnyr CcBA3N Ha
cydax He3aBUCKMO OT MOTOAHbIX YCIOBWIA, & Tak>Ke BO3MOXHOCTb
[UCTaHLUMOHHOTO YNpaBReHNA NPU BbINOMHEHUN KPYMHbIX 1
KOMMJIEKCHbIX TEXHUYECKUX NPOEKTOB.

Opyrumun BapnaHTamum npumMeHAEeMon CBA3N NOMUMO
ucnosnb3oBaHuna cuctem VSAT ABnAeTcA NPUMEHEHUE BONOKOHHO-
onTU4eckom cBA3n, cuctem Tetra n 6ecnpoBoHbIX ceTen. MNpu
MCNosSib30BaHNM HA3EMHOWN CEeTU, 3aKa34ymK AOXKEH 3aKso4aTb
[0roBOpbI C LieSlbiM MHOXXECTBOM NpoBanAepoB B 3aBUCMMOCTH
0T MecToHaxoXaeHnA obbekTa 1 Buaa Heo6xoauMbIX YCAyT.
[axe B 9TOM cfly4ae KO MHOTMM yAaneHHbIM y4acTKam
HEBO3MOXHO obecneynTb 4OCTYN NOCPEACTBOM HA3eMHOWM
cBA3nN. Kpome 3T0ro, BONOKOHHO-ONTMYECKAA TEXHOMOIMA
orpaHu4MBaeTCA onpeaesieHHoN reorpaduYeckon 30How,

1 BCA CeTb MOXET 3aMeannTb CBOK paboTy, koraa uenoe
MHOXECTBO NoJib30BaTeNeN UMEOT K HE OAHOBPEMEHHbIN
[ocTyn. B To BpemA Kak ¢ MOMOLLbIO CNYTHUKOBOW TEXHONOrMn
BCEro Nullb OAUH NPOBanAep MOXET 3aHUMaTbCA MOHTaXOM,
aAMWHUCTPUPOBAHNEM N TEXHUYECKUM 06CNYy>XMBaHNEM BCEW
cucTemMbl 06bEKTOB, obecrneunsasn BCe yCNyru CBA3N aaxe Ha
camblX yAaneHHbIX y4acTKax.

B o6wwem ntore, paboTbl B HehTEra3oBow NPOMbILLNIEHHOCTH
nepemeLLatoTCA CerogHA B Hambonee yaaneHHble 1 CIIOXKHbIe
PernoHbl, OCHOBHbIM MPYMEPOM 3A4ECh MOXET CNY>XWUTb
LLITokmaHoBckoe mecTopoxaeHue. Onepatopbl TpebytoT
rnobanbHowm “UHdpacTpyKTypbl” AnA TOro, 4Tobbl obecneunBaTb
noanepXKy nposeaeHnsa paboT B peanbHOM Maclitabe BpeEMEHN.
[na Toro, 4To6bI achheKTUBHLIM 06pPa30OM IKCMyaTUpoBaTh
cyuiecTsyiowye n byaylme MecTopoXxaeHuA TpebyoTcA nepeaosble
TEXHOMNOTrMN CEHCOPHbIX YCTPONCTB, 3NEMEHTbI MHpPaCTPYKTYpbI,
npvKnagHble CUCTeMbl HabnAEHNA, NPOrpaMMHOro obecrnevyeHna n
MOAENUPOBaHUA.

Ha cyuwe u Ha mope

oT BocTtouyHow Cubupu go 3anagHou Acgpuku

B Haubonee yaaneHHbIX paioHaX U CaMbIX CJIOXKHbIX YCIIOBUAX, @
TaK)ke B KPYMHbIX ropoAax CnyTHMKOBaA TEXHONMOIMA AokKasana,
YTO ABNAETCA NMM6KUM, SKOHOMUYHbIM U HaAeXXHbIM Crloco6om
obecnevyeHUA CBA3U MeXAY PeruoHamu rno Bcemy mMupy.
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Other communication options apart from VSAT systems include using
fiber, Tetra and wireless networks. When using a terrestrial network, the
customer has to contract many different providers depending on the site
locations, and the type of services needed. Even then, many remote
areas cannot be accessed through terrestrial connectivity. Additionally,
fiber technology is limited to a specific geographic area, and an entire
network can become slow when many users access it simultaneously.
With satellite technology, however, one single provider can take care of
installing, administrating and maintaining the whole network of sites, even
in the most remote areas by providing all the telecommunications services.

In summary, O & G operational environments are shifting to more remote
and hostile locations, Shtockman being a prime example. Operators
require a global “infrastructure” to support operations in real time.
Advanced sensor technologies, infrastructure elements, visualization and
software / modeling applications are required to effectively exploit current
and future reservoirs.

On land and sea

From Eastern Siberia to West Africa

Both in the most remote and difficult places and in the main cities
Satellite Technology has proved to be a flexible, economical and
reliable way to connect locations worldwide.



TypbuHbl Solar anAa HehTerasoBon oTpacu.

[oBepue. 370 TO, 4TO COCTABNAET OCHOBY Haluero 6usHeca. Koraa Bel nHBecTupyeTe B Solar Turbines, Bbl AoBepaAeTe Ham 1
Mbl nocTasnAeM Bam ropasgo 6onbluee, 4em NpoCcTo HaaeXxHoe obopyaoBaHune. Bl paccumTeiBaeTe Ha TO, YTO Mbl NMOTHOCTHIO
BbIMOSIHVM B3ATbIE Ha cebA obAsaTenscTea. Bbl monaraetech Ha Hally penyTaumio HaAEXXHOro napTHepa. Bbl okmpaeTe oT Hac
NOCTOAHHOW CepBUCHOM noaaepkku. N mbl Bac He nogsenem.

Mol ycTaHOBMNM ra3oBble TypbuHbl B 93 cTpaHax. TpuauaTb BOCEMb HaLLUX CEPBUCHBIX LIEHTPOB C 06CY>KMBAOLLMM
nepcoHanomM, npoLueam obyyeHre Ha 3aBoae, MMetoLme ckaabl 3anacHblx YacTewn, paboTatowwme 24 yaca B CyTKM,
o6Ccny>XmBatoT 3akasumkoB. Mbl npegnaraem rotoBble pelleHnA AnA dNeKTPOoreHepMpoBaHnA U KOMNPUMUPOBAHMA rasa,
BKJIIO4aA YCNyrn CTPOUTENbCTBA «MOA, KIo4», (OMHaHCMPOBaHue,
akcnnyarauuio n obcny>xxnsaHune. NMo3TomMy Ham 3aKa3yunkm 1
nony4yatT HEO6X0ANMYI0 PeHTabenbHOCTb N ONTUMalbHbIE
XapakTepucTuKn. ITO TOT MyTb, KOTOPOMY Bbl MOXeTe noBepATh.

3a pononHuTenbHON uHdopMaumen obpallanTech Ha
WHTEpPHET canT www.solarturbines.com nnum no Tenedory
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