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OpaunH Mo 3Hakombin B Mptogo ban Ha AnAcke Kak-To ckasan: “BosbmuTe Hanbonee yaaneHHbIe PErMoHbl C CambiM NIOXUMM KITMMATOM,
1 Bbl HaBepHAKa obHapy>kute Tam HedpTtb? Mpropao Ban, Cnbups, nonyoctpos Aman, CesepHoe n bapeHueso mopsa, AHrona, NHaoHesuA,
rny6okoBoaHbIe parioHbl MeKCMKaHCKOro 3annea — A AyMato, MO 3HaKoMbI Hbi1 NpaB

A fellow in Prudhoe Bay once told me “Pick the most remote places in the world, with the worst climate and that’s where you'll find oil” Prudhoe Bay,
Siberia, the Yamal Peninsula, the North Sea, the Barents Sea, Angola, Indonesia, the deep waters of the Gulf of Mexico - I'd say he’s right.

Pa3spaboTka HethbTerazoBbix MECTOPOXAEHWI B YAANIEHHbIX pavioHax
TpebyeT peLLeHns CIIOXHbBIX UHXKEHEPHbIX 3aaa4 U 3HAYUTESbHOrO
obbema hmHaHcupoBaHWA. HeobxoaMMOoCTb MOCTOAHHOTO YNyYLLEHNA
TEXHVKM 6e30MacHOCTM 1 NOBbIWEHUA 3hEKTUBHOCTU ONKTYIOT
noTpebHOCTb B perynAapHOM NepeMeLLeHnn NepcoHana ¢ MOPCKMX
nnatopm 1 Apyrvx yaaneHHbIX HedTENPOMbICIOBbLIX OOBLEKTOB B
“ropofok” (T.e. XXUNom HaceneHHbIN NyHKT). Jaxke npu ueHe B $60 3a
6appesib NpUXoanTCA NOCTOAHHO CHUXKATb 3KCMyaTauUMoHHblE 3aTpaThbl.
Mpown3soauTenu Bcerga MLy T Crocobbl MakCMMarbHO YBEMNYMTL YPOBEHD
peHTabensHoro otéopa HedpTM M3 ob6bEMA N3BNEKAEMbIX 3anacoB. [laxe
Heb0MbLUOE NOBbILLEHWE 3PPEKTUBHOCTU A0OLIMN MOXKET MPUBECTU K
3HAYNTENBHOMY YBEMMYEHWIO [OCTOBEPHbIX 3arnacoB U COOTBETCTBYHOLLUM
3KOHOMUYECKMM BbIrogam.

CoBmecTHaA paboTa y4acTHMKOB NPOeKTa U aBToMaTM3aumna npoLEeccoB
CTaHOBATCA HOBbIMM NMPUHLMMaMN AEATESIbHOCTU HedhTera3oBbIX
KOMMaHuiA. ATW NPUHUMMbI NpeaycMaTpyBatoT UCMOMb30BaHNE HOBbIX
TEXHOIOMMI LLIMPOKOMOJIOCHOW CBA3M U TPeBytoT HOBOrO noaxoaa
K BHEOPEHUIO 3TUX TEXHOMOMMA. CUCTEMbI TENEKOMMYHUKaLMn
CTaHOBATCA He NPOCTO eLLe OAHOM HEN3BEXHOMN CTaTbeW PacxonoB.
BbicokoaththeKTMBHAA 1 BLICOKOHAAEXXHAA CBA3b OTHbIHE ABMNAETCA
CTpaTerm4ecky BaXKHON, U MHOrMe HeddTera3oBblie KOMNaHUM CHATAIOT
ee BaXHbIM (haKTOpPOM AOCTVXXEHWA 1 COXPaHEHUA NNAMPYIOLLEro
nonoxenvA B oTpacnun. CoBmecTHaA paboTta npegycMarpvsaeT
06MeH MPOMBICMOBLIMM AAHHBIMW B peafibHOM BPEMEHU MeXay
06bEKTOM HedpTENPOMBICTA U MHXXEHEPHbIMM LieHTpaMu. [aHHble,
KOTOpbIE paHbLUE PErMCTPUPOBANMCH ¥ NepeaaBannch He Yalle
OQHOro pasa B Yac Tenepb cobMparoTcA 1 NOCTynarT Ha 06paboTKy
1 aHasIM3 HECKOMbKO pa3 B MUHYTY. B noTok nepenasaemoin
nHopmMaLmmn Jo6aBNATCA HOBbIE TUMbI AaHHbIX, MO MEpe YCTaHOBKM
HOBbIX MMYOUHHbBIX AATYNKOB B 9KCMNJyaTUpyeMble CKBaXXUHbI.
BecnpoBoaHble CUCTEMbI CO CKOPOCThIO Nepeaaydn AaHHbIX 9600
KBUT/CEK yXXe HeJOCTaTOYHbI ANA PELEHNA AaXe OTHOCUTESNbHO
NpOCTOW 3aaa4n coopa AaHHbIX. YBenmyeHve obbema u cTenexHmn
CNOXHOCTM MPOMbICIIOBbIX AaHHbIX CTABUT HOBbIE CIIOXHbIE 3a4a4u
nepen MeTogamy aHanvaa noctynatoLen nHpopmaumm. Yto genats ¢
MYpragamMm NoslyYeHHbIX AaHHbIX U Kak CUHTE3NpOoBaTh 3TV AaHHble
Takmm 06pa3oM, H4Tobbl X MOXHO 6bI10 UCMOSb30BaThL? ITY 3a4a4m
peLakoTCA C NOMOLLBbIO MPOrpaMMHbIX MPOAYKTOB Bu3yanusaumn. [JaHHble
NPUNOXEHUA, B CBOKO Ovepeab, BbIABUrAOT OnpeneneHHble TpeboBaHmA
K Mosioce NponycKaHuA kaHana CBA3W MeXXy LieHTpoM cbopa AaHHbIX Ha
NMPOMBICIIOBOM O6bEKTE U UHXXEHEPHO-aHANIMTUYECKUM LIEHTPOM.
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In developing production assets in remote locations within the oil patch,
the engineering challenges are great and the financial commitments
immense. Safety and efficiency dictate the constant desire to move
personnel from offshore platforms and other remote locations into
“town? Even with oil at over $60 per barrel, the pressure continues to
reduce lifting costs. Producers are always looking for ways to maximize
what can be withdrawn economically from proven reservoirs. Small
percentage gains in extraction efficiencies can lead to a great expansion
of known reserves, with resulting economic benefits.

Collaboration and automation are the new tenets of oil production.
Both require new bandwidth technologies as well as a new way of
looking at communications technology. Communication systems are
no longer simply another cost to bear; high capacity, high reliability
connections are now strategic assets that some producers consider key
to their future positioning as industry leaders. Collaboration requires
the sharing of well production data in real time between the field and
engineers in centralized collaboration centers. Data which has been
previously recorded and reported as seldom as once per hour is now
being collected as often as several times per minute. New types of
data are being added to the mix as new down hole sensors are added
to existing wells. Wireless systems that operate at 9,600 baud are no
longer sufficient for the relatively simple task of data collection. The
increase in volume and complexity of production data creates new
challenges in data analysis. What to do with the myriad of data points
and how to synthesize the data and make it useful are the challenges
of visualization software applications. These applications make further
demands on bandwidth in the links between the field operation centers
and collaboration centers.

Real time video is another tool for collaboration as well as its traditional
role for surveillance and security. Planners anticipate high quality
video as a tool for remote operation of wells from distant collaboration
centers, reducing the number of personnel required in the field for well
inspections. While slow-scan video can provide routine monitoring
during normal operations, real time inspections and operation during
extraordinary conditions will require switching to much higher resolutions
with their attendant high capacity demands. The use of multiple cameras
at several locations within a single asset can easily require backbone
communication capacity of many tens of megabits per second.

Of themselves, these high bandwidth requirements pose no significant



Bupeo B peanbHOM BpemeHu ABNAETCA APYrM

CpencTBOM  COBMECTHOM  paboTbl, MOMUMO
CBOEro TPaAVLMOHHOIO NCMOSb30BaHUA B cchepe
HabntogeHna un 6esonacHocTn. VHxeHepawm-
TexHomnoram Heobxoguma BuaeouHdopmauma
BbICOKOrO  Ka4yecTBa [AnA  BO3MOXHOCTU
ONCTaHUMOHHOIO yNpaBneHnA paboTon CKBaXKNH
U3 VHXXEHEPHO-aHaNMNTUYECKOTO LEHTpa, 4TO
NMO3BOMUT CYLECTBEHHO YMEHBLUUTbL KOIM4ECTBO
noneBbIX OMepaTopoB CKBaXKWH. B To BpemsA
KaK nepejaya M306paXkeHnA C  MeONIeHHbIM
CKaHVpOBaHMEM MOXEeT obecneynTb Tekyliee
HabniogeHne npu HOpManbHbIX  peXumax
aKcnnyataumm, [ANnA  KOHTponA paboTbl U
yrpaBneHnA CKBaXKMHOW B Ype3BblHalHbIX
ycnoBuAx noTpebyeTcA  nepeknioveHne B
peXuM BbICOKOrO paspelleHuns, Tpebytowmia
MCMONb30BaHNA KaHasna C BbICOKON MPOMYCKHOW
CMOCO6HOCTBLIO. [Py NCNONb30BaHUN HECKOMNbKMX
BMAEOKaMep B pasnMyHbIX MecTax Ha OQHOM MPOMBICIIOBOM 06bekTe
BMOMHE MOXET noTpeboBaTbCA MarncTpasibHbii KaHan CBA3U C
MPOMYCKHOWN CNIOCOBHOCTBLIO B AECATKU MErabuT B CEKyHAY.

Camu no cebe TpeboBaHMA 06ecneynTb KaHar C BbICOKOW
MPOMYCKHOW CMIOCOBHOCTBLIO HE ABMAIOTCA CIIOKHON 3aAadqen npu
COBpPEeMEHHOM YypOBHE pa3BUTUA TeNEeKOMMYHUKaLUMOHHbIX TEXHOMOTUM.
OpHako He crnegyeT 3abbiBaThb, YTO B NOAABNAOLEM OOMbLUMHCTBE
cny4ae HedbTerasoBble 06BEKTHI PACMONOXKEHbI HAa HOMbLLIOM
yaaneHun oT ropofoB C UX Pa3BUTHIMU 3NEKTPOIHEPreTUHECKOM
1 TENEKOMMYHUKaLMOHHOW UHbpacTpyKTypamu. PeanbHoCTb
60nbLIMHCTBA HEDTENPOMBICIIOB COBEPLUEHHO ApyraA.
PaspabaTbiBaeMblie Ha cyLue HedpTerasoBble MECTOPOXKAESHUA
B Pa3BMTbIX CTPaHax MOryT BK/HOYATb ThICAYM CKBaXMH,
pa3bpocaHHbIX Ha MoLWaamn B ThiCAYM KBaApPaTHbIX KUITOMETPOB
B yAasieHHbIX pa|7|0Hax, BOANN OT HAUMOHalbHbIX ceTen
3N1eKTPOCHaBXXEHMA U MarncTpasbHbIX KaHanoB cBA3W. HaumoHanbHble
TENEeKOMMYHUKALUMOHHbIE MarucTpanv B pa3BuBaloLLMXCA CTpaHax
MOryT 6bITb eLle 6onee yaaneHbl OT NPOMbICIOBbIX 0OEKTOB.

MoMuMo ecTecTBEHHON M30NALMKN U 3HAYUTENBHOMO PAcCTOAHNA A0
CyLLIW, YCIOBWA 3KCMNJTyaTaumm MOPCKUX HE(PTENPOMBICIOBLIX 06 HEKTOB
yCyrybnaiTcA Takumm hakTopamm, Kak orpaHMyeHns UCronb3yeMoro
NPOCTPaHCTBa 1 AOCTYMHOIO YPOBHA 31EKTPOCHabXeHNA,

YHUKarnbHble TPE6OBaHNA K MHXKEHEPHO-TEXHUYECKMM paboTam Ha
Mope n He6naronpvaHb|e KnnMaTn4eckue ycnoeua, TUNU4YHble onAa
CeBepHoro 1 bapeHueBa Mopeii, a TakxXe Af1A caxanMHCKOro wesbga.

OpaHVM 13 TpeboBaHWin K 060pyAOBaHMIO MOPCKUX NnaTttopM
ABMNAETCA BO3MOXHOCTb €ro (hyHKLIMOHMPOBaHWA U COXPaHEHUE UM
paboTocrnocobHocTM 6e3 y4acTA 06Cny>KMBatOLLEro nepcoHana,
Koraa OH BPEMEHHO 3BaKympyeTCcA ¢ NnarcopMbl B CBA3K C
HebnaronpuATHLIMU NOTrOAHBLIMU ABMIEHMAMU, TAKUMU, KaK HeaBHNe
yparaHbl ViBaH 1 KatpuHa. Skcnnyatuvpytowme nnatcopMbl KOMMaHuy-
oneparopbl XOTAT YTOObI TENEKOMMYHUKALMOHHOE 060pyAoBaHWe
ocTaBasiocb paboToCnocobHLIM B TEYEHWE BCEro Nepuoa OTCyTCTBYA
nepcoHasna Ha nnardopmMe AnA BO3MOXHOCTU ANCTAaHLMOHHOIO
KOHTPOMA 3a COCTOAHMEM Y310B 1 060pyA0BaHNA NNaTdopMbl, a TaKxe
MOHWTOpPWMHIa OKpY>XatoLen cpeabl B 3TOM pavioHe. Bo3spatleHue
nepcoHasna Ha nnatopMy Mocrne BbIHY>XXAEHHOW 3BaKyaumm u
BO306HOBMNEHME €€ IKCMyaTauum 4acTo 6bIBaIOT OrpaHN4EHbl B CBA3N
¢ TpeboBaHuem npasun T 0 HaNMYMKN hyHKUMOHMPYIOLLIEN CBA3K C
6eperoBbiMu cny>xk6amu. B cBA3N ¢ O6LIMPHBIMY 1 3HAYUTENBHLIMU
paspyLeHAMN Ha3eMHOWN MHPaCTPYKTYpPbl, BbI3BAHHLIMU yparaHoM
KaTpuHa, elue pa3 ocTpo BcTan Bonpoc 06 obecneveHnm Kak MOpCKmx
06BEKTOB, TaK M HA3eMHbIX CTaHLMIA, UCTONb3YIOLWNX CNYTHUKOBYIO
unn CBY-cBA3b, TaKMMN aHTEHHaM1 1 060pyaoOBaHNEM, KOTOpbIe
CMOryT BblAep>aTb yaapbl CTUxun. B cnyyae npuMeHeHna noasoaHbIX
KabenbHbIX CMCTEM HEOOXOAMMO CEPbE3HO PACCMOTPETL BONPOC
06 1Cnonb30BaHUM KOMbLIEBON apXMTEKTYPbl M pa3HOCE HA3EMHbIX
KabenbHbIX CTaHUMI Ha pacCTOAHME B COTHU KUIIOMETPOB Apyr
OT apyra, Ana obecnevyeHnsa paboTocrnocoOHOCTU NINHWIA CBA3N
nocne yaoapos CTUXuUW. ICTOYHMKM NUTaHWA ANA pacronoXeHHbIX p p

at several locations within a single asset can
easily require backbone communication capacity
of many tens of megabits per second.

Of themselves, these high bandwidth
requirements pose no significant challenges to
modern communications technologies. The oil
patch, however, is not a well-connected urban
area blessed with power and telecommunications
infrastructure in reality it is far different. Terrestrial
oil and gas fields in developed countries may
have a thousand wells spread over a thousand
square miles in remote areas far from commercial
power and national telecom backbones. In
developing countries national telecom backbones
may be even farther from production assets.
Apart from isolation and the ever-increasing
distances from shore, the offshore environment
adds additional challenges due to constraints on
space and power, the unique requirements of engineering at sea and
harsh climactic conditions as may be found in the North Sea, the Barents
Sea and off Sakhalin Island.

Offshore platform equipment is also expected to operate and survive
unattended during abandonment due to hostile weather events such

as recently experienced during hurricanes Ivan and Katrina. Platform
operators are demanding the survivability of telecom systems during
abandonment to permit remote monitoring of platform health parameters
and environmental concerns. The ability to fully re-man platforms and
bring them back into production following abandonment is often limited
by safety policies that require operational communications to shore.
Where near shore platforms may rely on microwave and satellite links,
the issue of survivability of both the platform antenna systems and the
shore/earth stations have been brought into sharp focus by widespread
onshore devastation wrought by hurricane Katrina. Implementers of
submarine cable systems must seriously consider ring architectures and
separation of cable stations on land by hundreds of kilometers to ensure
survivability of communications. Power systems for telecom systems
aboard the platforms must be hardened and sized to provide many days
of unattended operation and potential failures of generator systems.

Bringing broadband connectivity to and throughout these remote and
widespread assets imposes a range of technical challenges. In some
terrestrial fields, the separation between wells and sheer number of
locations makes the use of fiber optic cables economically unviable

to provide high capacity. Wireless broadband systems appear to be

the solution in these cases, but have their own limitations such as
propagation over rough terrain, limited distances for the highest capacity
and the requirement to acquire and permit sites for a significant number
of towers. Most broadband wireless systems currently available do

not operate within licensed frequency bands. While this unlicensed
operation makes for one less step in the deployment process, it leaves
operators in congested areas where multiple companies hold production
assets nervous about the ability to control potential interference from
neighboring operators. Wi-Max standards are still evolving and suppliers
are deploying product to the larger markets of unlicensed frequency
applications before moving to licensed frequency products where
government regulators may not have yet even allocated radio spectrum.
The result leaves a product void for a specialized industrial market as
suppliers chase the potentially huge public Wi-Fi and Wi-Max network
markets.

Offshore platform operators are also feeling the squeeze of the
limitations of “old school” telecommunications strategies. As platforms
move into the deep waters farther offshore, line of sight microwave
systems become impractical if not impossible to implement. Most of
these microwave systems are owned and operated by third parties

and rely on the survival of several different platforms (often owned by
several other operators). Satellite communications are expensive, limited
in bandwidth and suffer from high latency. Submarine cables become
the remaining viable alternative for high capacity communications far pp
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Ha nnaTq)opme TeNeKOMMYHUKaUNOHHbIX CUCTEM OOS1>XXHbl
yCTaHaBNMMBaTLCA B BbICOKOMPO4HbIX Koprycax u o6ecrneynsatb
HeobXxoAMMbIV YPOBEHb MUTAHNA B TEYEHME MHOTUX AHEN paboTbl
obopynoBaHua 6e3 ydacTua obCny>XuBatoLLero nepcoHana unv npu
BO3MOXXHOM BbIXOZ€ M3 CTPOA reHepaTopoB.

BHegpeHve LWMpOKOMNOIOCHOM CBA3U Ha YAaNIEeHHbIX 1
paccpefoTO4EHHBIX Ha 60MbLIMX NPOCTPaHCTBaX HETENPOMbICIIOBbIX
06beKTax CTaBUT PAL CIIOKHbIX TEXHUYECKMX 3aAa4. Ha HekoTopbIx
Ha3eMHbIX MeCTOPOXAEHNAX 6onbluan pa36pocaHH00Tb CKBaXXUH
1 [LOBOMbHO 3HAYUTENBHOE KONMMYECTBO (DYHKLIMOHMPYHOLLMX
HeOTENPOMBICITOBbLIX 0O BEKTOB AENAT 9KOHOMUYECKMN
HeapheKTUBHLIM UCMONb30BaHNE BOMOKOHHO-OMTUYECKUX kKabenei
[ONA BbICOKOCKOPOCTHOW nepeaayn 60nbLwmnx 06eMoB MHOpMaLmu.
B 3Tux cny4asx, XOpoLIMM TEXHUHECKMM PELLEHNEM MOXET CTaTb
pasBepTbiBaHne GGCI'IpOBO,EleIX LLIMPOKOMNONOCHbIX CUCTEM CBA3W.

B TO >e BpemA, Takue CUCTEMbI UMEIOT CBOM HEQOCTATKU, HaNpuMep,
NSI0OX0€ pacnpoCcTpaHeHWe cUrHana Ha NepecevyeHHon MeCTHOCTM,
orpaHu4yeHHoe paccTtoAHue anAa MakcuMaribHOM CKOpOCTK nepenayun
OaHHbIX, a TaKXe HeobX0AMMOCTb YCTaHOBKW HOMBLLOTO KonmMyecTsa
MayT U NnoslyYeHne COOTBETCTBYIOLLMX Pa3PELIEHUA Ha 3eMeNbHble
0oTBOAbI NOA MaYThbl. BonbluMHcTBO MMEeLLMNXCA B HaCcToALLlee BpeMA
6ecnpoBOAHbIX CUCTEM LLUMPOKOMONIOCHON CBA3M paboTatoT B He
JIMLEH3MPYeMbIX AnanasoHax 4acTtoT. HecMoTpsa Ha oTcyTCTBME
HGOﬁXO,D,VIMOCTVI B NNLEH3NpOoBaHUN HacToT AnA paGOTbI TaKUX CUCTEM,
oneparopam, UCMOoMb3YOLMM KX B F'YCTOHACENIEHHbIX panoHax, rae
NPOV3BOACTBEHHbIE 06EKTbI HECKOIbKUX KOMMaHWIA PacronoXeHbl
Heaaneko Apyr oT Apyra, 4acTo NPUXOAUTCA CTankMBaTbCA C
TpyaHopaspeLurmon Npo6siemMoit NoMeX CO CTOPOHbI paboTatoLwmx no
COCeACcTBy Apyrux onepartopoBs. [loka cTaHAapThl LUMPOKOMONIOCHOM
cBA3n no TexHonorun Wi-Max Bce elue paspabartbiBaioTca,
npou3BoaMTeN 060pyaoBaHUA 1 NMOCTaBLUMKW YCIYr CBA3W aKTUBHO
ocBavBaloT 6onee EMKNe PbIHKM He NMULIEH3NPYEMbIX 4acToT,

npexzae 4em BbIXOAUTb HA PbIHOK I'II/ILleHSI/IpyeMOVI CBA3K, Npn TOM,
YTO 3a4acTyHo perynupytoLme opraHbl MOMY eLLe faXe He YCneTb
BbIAENUTb HEO6XOAUMbIN CNEKTP paavodacToT. B pesynbrare,
M3roTOBJIEHHAA CUCTEMA MOXET OCTaTbCA HEBOCTPEOOBaHHOM Ha
PbIHKE, MOCKOJIbKY MOCTaBLUMKM YCIYT CBA3W NpeXAe BCEro CTpemaTcA
3aHATb MECTO Ha MMEIOLLMX OrPOMHbIN NoTeHuman pbiHkax Wi-Fi n Wi-
Max ceTten.

Onepatopbl MOPCKUX 6ypoBbIX U HedhTepobbIBatOWMX NnaTgopm
TOXe NoYyBCTBOBaNN cebA HEKOM(POPTHO, CO3HABAaA BCE OrpaHNyeHusA
TEeNeKOMMYHUKALMOHHON cTpaTerum “ctapon wkonbl” Mo mepe
TOro Kak Mopckasn pa3Befka v fobblva yrneBofopOAHOTO ChipbA
nepemeLlaeTca BO Bce bonee rinyboKoBogHbIE parioHbl, a MNaTgopmbl
pacnonaratoTcA Bce ganblue oT 6epera, Tpebytowme npAMon
BuanmocTy CBY-cncTembl CBA3M CTAHOBATCA HEMPAKTUYHBIMU UM UX
MCnonb3oBaHNe CTaHOBUTCA COBCEM HEBO3MOXHbIM. BonbLUMHCTBO
Takux CBY-cuctem cBA3N NnpuHaanexxuT n obcnyxxveaeTca
CTOPOHHVIMW OpraHn3aumAMK, U X paboToCnoCOOHOCTbL 3aBUCUT
OT LIeS/IOCTHOCTM M COCTOAHNA HECKONbKUX NNaTdiopM, KOTopble,
3a4acTylo, NpuHaasexar pasHbiM orniepaTtopamM. CrnyTHUMKoOBaA
CBA3b OTHOCUTESIBHO JOPOra, UMEET OrPaHNYEHHYIO NMPOMYCKHYHO
CrnocobHOCTb 1 BonbLUIOoe BpeMA 3aAepXKun curHanos. MoasoaHbie
Kabenu ocTarTCcA eANHCTBEHHOW XXMU3HECTOCOHHONM anbTepHaTUBoMN
AnA obecrneyeHnA BbICOKOCKOPOCTHOW CBA3W C HAXOAALLUMMUCA Ha
3Ha4YnTEesIbHOM yaaneHun ot 6epera nponsBoACTBEHHbIMU obbekTamu.
O[JHaKo cUCTeMbI C NOABOAHBIMU Kabenamu AOBOSLHO A0poru,

a Kpome TOro, OCHOBHbIM BUAOM AEATENIbHOCTU HedhTerasoBbIxX
KOMMaHui ABnAeTcA ,D,Oﬁbl‘-la yrneeBoAopoAHOro CbipbA, a HUKaK He
CTPOUTENBCTBO CreLmMann3npoBaHHbIX TENEKOMMYHUKALMOHHbBIX
cucTem. XOTA B HEKOTOPbIX parioHax, HanpuMep, B MeKkcMKaHCcKoM
3anuBe, KCMyaTUpyeTcA A0BONbHO MHOMO NNaTdopM, paccToAHNe
MeX Ay HUMU (0COBEHHO B ry6OKOBOAHBIX 30HaX) 6biBaeT BeCbMa
3HAYUTENbHBIM, YTO MOXHO CKa3aTb U O YMCNE PasfnyHbIX, YacTo
HeconocTaBMMbIX MO Knaccy, BnaaenbLeB U OnepaTopoB 3THX
nnatgopm. Co3gaHne KOMMEPYECKON TeNEKOMMYHUKALMOHHON
CTPYKTYpbI ANA 06CNy>XNBaHNA MOPCKUX NNaTdiopM C UCMOMb30BaHNEM
noaBoAHbIX kabenen Ha OCHOBE onaThl 3a OkasbiBaeMble YCyru
CTaHOBUTCA KparHe nNpobnemaTnyHoO 13-3a TPyaHOCTM 06beaHEHNA p )
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offshore, but submarine cable systems are expensive, and the core
business of oil companies is the production of oil, not the construction of
dedicated telecom systems. While there are many platforms operating

in locations like the Gulf of Mexico, the distances between platforms
(especially deep water platforms) is large as is the number of disparate
platform owners and operators. Creating a commercial communications
entity to serve offshore platforms on a fee-for-service basis using
submarine cables becomes highly problematic due to the difficulty of
reaching and aggregating customers combined with the expense and
complexity of implementing submarine cable systems.

Once a terrestrial field is networked or a series of offshore facilities
connected back to shore, extending that connectivity to collaboration
centers is straightforward by comparison. High capacity digital networks are
available worldwide in all but a very few of the least developed countries
where oil and gas are now being produced, or will be produced in the near
future. Most of those countries are connected to (or connected to a country
which is connected to) the pan-global network of undersea cables or the
global satellite network. While the cost of leasing capacity in or through
some countries maybe high, the connectivity exists. In many markets, the
glut of submarine cable capacity built during the telecom bubble provides
large quantities of bandwidth at attractive prices.

Deployment of high bandwidth networks to and throughout the oil
patch is only the first challenge. As operation of production assets
becomes more centralized and the public networks are used to connect
far-flung assets and collaboration centers, network security becomes
a paramount issue. Though “private line” networks may be carved out
of capacity in the global public networks and be inherently secure,
operators in collaboration centers will be using workstations which,
realistically, must be connected with corporate networks.

Those corporate networks will ultimately be connected to the wild,

wooly and untamed world of the Internet. Something as simple as an
undetected virus contained in a single e-mail could be passed to the
servers in a collaboration center. That collaboration center now potentially
controls the oil and gas production of not just a single field or asset, but
a world region. Without properly engineered defenses, a concentrated
malicious attack on a company’s assets by a hacker, a terrorist or a
hostile government could be catastrophic, not just to the company or the
environment, but to the economy of a nation.

Here are some simple truths:

¢ Reliable, high bandwidth communication systems are critical to the
new operational model of the oil and gas industry.

¢ Reliable, high bandwidth communication systems are not inexpensive.

* In remote areas and/or harsh climates, with a limited customer base,
no third party will take the financial risk to build these systems without
adequate compensation.

* With rare exceptions, it will always be less expensive for the operator
to build these systems themselves. This may include “tail” circuits or
backhaul network to connect with commercial network infrastructure.

¢ Aggregation of the management of assets will make security a critical
consideration of the highest priority. b )



BOHACTPEHA
IpyGHBIE CHCTEMB! $13 STOK
dMHPUBEHHONCTEF

M3BOLAUTENE iy

B5il '=J,*r';u.i;? ‘}k
SiilHH,

*’*J” IMTHEIX ITOK;

lle OIlIacHo

1 H,nnn-wt-u- A e

E R pader NN AT SRR TR W
j)  PRNTS polepgyanc
Jalige tvinett NORIITAN LA
BONCKNY SO0
ARaThOp
BTy MOKDEITRI LT
mEfTTmELIE W rRAaLT P

I B U T RO DI

a\

AMERON

ISTERXAT I NAL

Muproupc o

N peti AL P T Im‘ﬂrh:l CHET il
P ARonoi

b1 A

[ LY e et e R T
TR0l e s TR i
Pl v s T kil " W
BAOsEw 0w Ok Srrintiwaen S50
WONET SR S0 AR 400
iy, urg s Bore i §
e Bl - AR
MR

M DT

PO STl KOO
PN i A KNSR

TR TR Tt

TE TR e i DO O e

Bonpoipesn® w Liesrrpon®
s A w2 v i O et
SRR TN ST AT
wreneasEr s FT o ool
iy i G0 i 3w, @
Sl B M5 AT

Amatra
Fibapins-Lnrpouie Pips Geoap
Lespnt

201 Bin®

115 CA Bpricereal =ovw
el I i

Tasias [.01) Sl Sl T
Hiar (s3] 35 5T 501
o B i

btz rlifumane pg n

AMEPOH

Pt Pty A
Bgrprmano Costings & Bvasnaa

Lt : f

LT == TR E ]

e LA
Tamichioe o)1) 5 SE7 55T
T H

s O

T it raeit o) R ErwOe by o

Bipas LA

O Mo

AER TP TR i 1)
Y gyaprepi-d. e 1070
| R

e 228 TR ST

wWaE T g

Fupmt whimiliprms-;
i T [ O

Tomamny reaccwllpmeie fie naey



3aKa34MKOB AN1A peanu3auun NpoeKTa, a Takxe BbICOKOM CTOMMOCTM U
CITOXXHOCTU pa3BepTbiBaHMA NOABOAHbIX KabenbHbIX CUCTEM.

Mocne 3aBeplueHnA pa3BepTbiBAHWA CETU MeX Ay 06bekTamm
Ha3eMHOro MeCcTOPOXAEHUA UM YCTAHOBKM KaHasoB CBA3W OT
MOPCKMX 06bEKTOB A0 CyLUW, AanbHeNLee NoaAKNioYeHNe K Takom
CEeTU UHXEHEPHO-TEXHUYECKNX LIEHTPOB ABJIAETCA CPaBHUTENBHO
npocTon 3agaven. BbiIcOKOCKOPOCTHbIE LMPOBbIE CETU UMEIOTCA
NMOYTU BO BCEX PernoHax Mupa, 3a UCKITIIHYEHNEM HECKOMbKUX
cnabopasBuTbIX CTPaH, rae B HacTosALee BpeMa yxxe aobbiBatoTcA
HedTb 1 ras, unu aobblvy yrneBoAopPOAHOrO ChipbA NNaHupyeTcA
HayaTb B 6nuxanwem 6yayuiem. BonbWWHCTBO U3 3TUX CTpaH
pacrionaratoT NoaKJIloYeHEM (MU UMEIOT KaHanbl CBA3W C APYruMu
cTpaHamu, KOTopble pacriofaratoT NOAKIIOYEHNEM) K BCEMUPHOW
CeTu NoABOAHBbIX kabenen nnu rnobanbHON CNyTHUKOBOMN CETH.
HecmoTpA Ha TO, 4TO CTOMMOCTb NOAK/TIOYEHNA K KaHanam
CBA3M B HEKOTOPbIX CTpaHax MoXeT 6blTb OBOMbHO BbICOKA,
TexHU4Yeckan BO3MOXHOCTb Takoro NOAKIIIOYEHUA CyLLEeCTBYeT.

Bo MHOrmx pernoHax n3bbITOK NPONYCKHOM CMNOCOOHOCTU
NnoABOAHbIX KabenbHbIX CUCTEM, MOCTPOEHHbIX B NEpUos
TeneKoOMMyHVKauoHHoro 6yma, obecrneunsaeT Hanmume 60MbLWoro
KONMMYeCcTBa BbICOKOCKOPOCTHBIX KaHaNoB Mo NpuBneKaTesbHbIM
LueHam.

PasBepTbiBaHMe BbICOKOCKOPOCTHBIX CETEN Ha HedhTenpomMbIicnax
1 UX NOAKIOYEHME K BHELLUHUM KaHasiaM CBA3M ABMAeTCA
TONbKO NepBon 3adadven. o mepe LeHTpanu3aummn paboTsl
NPON3BOACTBEHHbIX NOApPasAeneHnin 1 06 bEKTOB U MPUMEHEHUA
ceTeln 06Lero Nonb30BaHUA ANA NOAKYEHUA yaaneHHbIX
06BEKTOB U MHXXEHEPHO-TEXHUYECKUX LIEHTPOB, MEPBOCTEMNEHHON
3ajaden cTaHoBUTCA obecneveHne 6e3onacHocTu ceten. XoTA
YacTHbIE KaHaslbl U CETU MOXHO OTK/IOYMTb OT rnobanbHbIX
ceTen obLero NonbL30BaHUA 1, TaknuMm obpasomM, caenarb ux
6e3onacHbIMM NO yMOn4yaHuio, paboTarolme B MHXEHEPHO-
TEXHUYECKUX LieHTpax onepaTopbl byayT ucnonb3oBatb paboyme
CTaHUMK, KOTOPbIe AOMKHbI ObITb MOAKITIOYEHBI K KOPNOPaTUBHON
ceTun. A KkoprnopaTnBHasa ceTb, B CBOKO O4epefb, COeAUHAETCA C
OVKUM, HEYKPOLLEHHbIM U HeyrnpaBiAeMbiM MUPOM MO4 Ha3BaHUEM
WHTepHeT.

M paxke NpocTon KOMMBIOTEPHbIV BUPYC, COAEPXKALLUMIACA B
3MEKTPOHHOM COOBLLEHNN, MOXET NoNacTb Ha CepBep B NHXEHEPHO-
TEXHNYECKOM LieHTpe. A 3TOT UHXKEHEPHO-TEXHNYECKUIA LIEHTP,
CKaxkeM, ynpasnAeT fobblyen Hed)TW 1 ras3a He Ha OAHOM
©[VHCTBEHHOM MECTOPOXAEHUN unu AobbiBatowem nNpeanpuaTAn,

a BO BceM pervoHe. bes TwarensHo pa3paboTaHHON 1 BHEAPEHHOMN
CMCTEMbI 3alWMThl LieneHanpaBneHHan BpaxaebHaA ataka Ha
KOMMbIOTEPHbIE CeTV NPOU3BOACTBEHHOIO NoapasaeneHns
KOMMaHu1, MPoBOAMMAA Xakepamu, TeppopUCTaMmn Unu BpaxK AebHbIM
rocyaapcTBOM MOXET MUMETb CaMble MNnayeBHbIe NOCNeACTBUA He
TONbKO AS1A CaMON KOMMaHWUN NN OKPY>KatoLen cpeibl, HO 1 AnA
BCEN HaLMOHAaNbHOW 9KOHOMMUKW.

BOT HekoTOpble BaXXHeNLne Te3nch:

* HapexxHble BbICOKOCKOPOCTHbIE TENEKOMMYHUKALMOHHbIE CUCTEMDI
ABNAIOTCA BaXKHLIM 311IEMEHTOM HOBOW MOAENIN NPON3BOACTBEHHON
CTPYKTYpbl B HEhTEra3aoBOM CEKTope.

Hape>Hble BbICOKOCKOPOCTHbIE TENEKOMMYHVNKALMOHHBIE CUCTEMBI
He ABNAIOTCA AeLLeBbIMU.

B yaaneHHbIx paioHax wwnm B CypoBbIX KMTMMaTUHECKNX YCOBUAX
1 NpU OrPaHNYEHHOM HYUCIE 3aKa34MKOB CTOPOHHME OpraHmM3aLmm
He CKIMOHHbI 6paTb Ha cebA PUHAHCOBBIN PUCK MO CTPOUTENLCTBY U
pa3BepTbIBAHNIO TaKMX CUCTEM 6e3 COOTBETCTBYIOLLEN KOMNeHcaumm
3arpar.

3a pefKnMM UCKMIOYEHUEeM, CTPOUTENBECTBO TakUX CUCTEM

camumm onepatopamu obonaeTcA aetesne. [Npu 3ToM, BO3MOXHO
NOAKIIOYEHNE KOMMEPYECKON CETEBOWN MHAPACTPYKTYPbI C
“OKOHEYHbIMW” KOHTYpaMu UM PETPaHCMALNOHHON CEThHO.
LleHTpann3aumna ynpaeneHnA paboTon Npon3BoACTBEHHbIX
noapasfeneHuii CTaBuT NPUOPUTETHYIO 3adady obecneveHuns
6e30MacHOCTV KOPNOPaTUBHON TENEKOMMYHUKALIMOHHON CETU.
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HOBOW NPOV3BOACTBEHHON MOAENM B HE(OTEra3oBon OTpac/u,
paboTaroLmm B 3TOM chepe KOMMNaHUAM HEOOX0AMMO paccmaTpBaTb
TENEeKOMMYHUKALMOHHbBIE CUCTEMbI KaK TaKyto Xe HEOTbEMNEMYIO HYaCTb,
06ecrneymBatoLLyto YCrexX UX AeATENBHOCTU, Kak 1 HOBEMLIME TEXHOMOMM
pa3BenKku 1 paspaboTKy YrmeBoaopOaHOro ChipbA. KanuTanoBnoxeHus
B TEIEKOMMYHUKaLMOHHOE obecreyeHne HedoTerasoBbIX NPOEKTOB HE
MOXET BO0rIblLe CHUTATLCA POCKOLLLIO, UITN HYEM-TO, YTO MOXHO OTCPO4MTb
10 6ECKOHEHHOCTY, N MEHee BaXKHbIM, YEM CTPOUTENBLCTBO HOBbIX
CKBaXKVH MU pa3paboTka HoBbIX nrowaaen. Heobxoammo npoBoanTb
obcneaoBaHve Y MOAEPHU3ALMIO YCTapeBLUMX WM COBEPLLEHCTBYEMbIX
CUCTEM, C COOTBETCTBYIOLLIMM KOMMEPYECKMM 0O0CHOBaHMEM, A1A

VX €CTECTBEHHOM UHTErpauvn B €AMHOM KOMIMIIEKCE TEXHOMOMUIA,
obecrneumBaroLLMX YCreX NMPOEKTOB MO pasBeake 1 pa3paboTke
yrNeBoAoPOAHOrO ChipbA. M

Conclusion

If the new operational model is to succeed, the oil and gas industry must
consider communications systems as integral to their successful operations
as the latest exploration and production technologies. Capital investment in
telecommunications can no longer be considered a luxury or an afterthought

or less important than drilling a new well or developing a new field. Obsolete
and/or evolutionary systems need to be examined and upgraded, with due and
appropriate business case justification, to become part of a seamless integrated
exploration and production environment. B

Tain Apmoc

- garnos@wfnstrategies.com
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[ait Apmoc UmeeT Gonee Yem 20-NETHUIA OMbIT PaboTbl C MOABOAHBIMU U HA3EMHbBIMW
TENeKOMMYHUKaLWMOHHbIMK ceTAMK. OH pykoBoaun Heckonbkumm npoektamn WEN Strategies

No pa3BepTbiBaHWIO NOABOAHLIX U HA3eMHbIX CUCTEM CBA3U B CLWAwn A3I/1I/I, y4actByA B
paspaboTke NPOEKTOB, UX COMMACOBaHN U MOHTaXe BOMOKOHHO-OMTUYECKUX CUCTEM,
o6opynoBaHuA paanocBAau, a Takke CBY v cnyTHUKoBbIX cuctem. OH OTBEYAN 3a NiaHvpoBaHue,
TEXHUYECKYIO MOArOTOBKY U peann3auuio NPOEKTOB Mo pa3BepTbiBaHUIO TPaHCOKeaHCKNX,
TPaHCKOHTUHEHTATBHBIX M TOPOACKUX TENEKOMMYHWUKALIMOHHbIX ceTeil. OH paboTaeT [IMpeKTopoM
o nnaHupoBaxmto B komnaHum WFN Strategies ¢ 2001 ©
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With over 20 years experience in submarine and terrestrial networks, Guy Amos has directed WFN
Strategies’ efforts in a number of submarine and terrestrial telecom projects in the US and Asia,
providing engineering, provision and installation support of fiber optic, RF, microwave and cellular
systems. He has been responsible for the planning, engineering and implementation of transoceanic,
transcontinental and metropolitan networks. He joined WFN Strategies in 2001 as Director of Projects.

Baitn Huncen
wnielsen@wfnstrategies.com

Wayne Nielsen

g wnielsen@wfnstrategies.com

WveeT 6onee 20 neT onbiTa B 0651aCcTV TENEKOMMYHMKaLMIA. PyKoBOAUN MEXAyHApOaHbIMU
npoekTamu B CeBepHol 1 KOxHo AMepuke, Ha JansHem Boctoke (Pac Rim), B EBpone 1 Ha
BrmxHem BocToke. VimeeT aunnom Marvictpa Mex ayHapoaHbIX OTHOLLEHUIA, U ABNAETCA YNIEHOM
WHctutyTa [vpekTopos (Benvkobputanusa). B 2001 r. Baitt ocHoBan WFN Strategies ana okasanua
yCRyr o pa3paboTke, TEXHUYECKOM MOATOTOBKE Y BHEAPEHWIO CUCTEM CBA3W ANA YAANEHHbIX
paiioHoB. 3aKasunkamu ABNAIOTCA TENIeKOMMYHUKaLMOHHaA, 060POHHaRA 1 HedbTerazoBan
otpacnu. OH oTBeYaeT 3a NNaHMpOBaH1e ¥ peanu3aLviio permoHarnbHbIX 1 robarnbHbIX 6U3HEC
cTpaTervii, BK/to4an opraHu3aumio 1 pyKOBOACTBO MOMyYeHNeM paspeLLeHnii Ha BHeapeHe
TVPNAHAHbIX CUCTEM Ha BOCTOHYHOM 1 3anagHom nobepedxbax CLUA, TexHn4eckyto paspaboTky
BOJIOKOHHO-OMTUYECKUX ceTel AnA MeKcuKaHcKoro 3anuBa, pavioHa Mproao Bai, MoaepHusaumio
Pa3NnNYHbIX TENEKOMMYHUKALIMIOHHBIX CUCTEM, a TakKe pa3BepTbIBaHNE CUCTEM C MOABOAHBIM
kabenamm B Kacniniickom Mope. OH Takoke ABNAETCA OCHOBAaTENeM 1 usfatenem xypHana
Dopym NoABOAHbIX TenekoMMyHukauwmii (Submarine Telecoms Forum) (www.subtelforum.com),
ABNAIOLLIETOCA PyrNopoM CBOEV OTPAC/ K, a Takxke N3AaHnA KTo eCTb KTO Cpean PyKOBOAALLMX
PabOTHUKOB 1 CMELMannCcToB.

He has over 20 years of telecoms experience and developed and managed intemational projects in the
Americas, Far East/Pac Rim, Europe and Middle East. He possesses a postgraduate degree Masters

in Intemational Relations and is a member of the Institute of Directors (UK). In 2001, he founded WFN
Strategies, which provides project development and engineering of remote telecoms for telecoms, defense
and oil & gas industries. Responsibilities have included the planning and implementation of regional and
global business strategies, including the organizing and management of the permitting of a proposed US
East and West coast festoons, engineering of Gulf of Mexico fiber network, Prudhoe Bay multi-telecoms
replacement system, and Caspian Sea submarine cable system. He is also founder and publisher of
Submarine Telecoms Forum magazine (www.subtelforum.com), the industry’s considerable voice on the
topic, as well as on the Who's Who Register of Executives and Professionals.



