O60pYZIOBAHHE

HoBenwwaga cuctema Merlin

LJ1A YTIPABJTEHVA KONTIOBUHIOBbIMI YCTAHOBKAMMN

Verlin Control System,

CUTTING EDGE COILED TUBING UNIT CONTROLS

Penau F'PEVIBC, NOV Hydra Rig
Randy GRAVES, NOV Hydra Rig

JIJ151 yIOBIETBOPEHUS PACTYIIUX TPEOOBAHUT
COBPEMEHHOI'O PBIHKA KOJITIOOWMHI'OBBIX ONIEPAIIUH KOMIIAHU
NOV® Hydra Rig® pazpaboTana THAPABIUIECKYIO CUCTEMY
C KOMIBIOTEPHBIM YIIPABJICHHUEM, KOTOPAS OOECIIEYUBAET
OECIIPELIEICHTHBIE SKCILIYATAITMOHHBIE XAPAKTEPUCTUKU U
6€30MaCHYIO Pab60Ty KOITIOOMHIOBBIX YCTAHOBOK (KV).

C MOMEHTA NOABIEHU S UHYCTPUH KOJITIOOMHI A BCE
KOMIIOHEHTHI KY IPOEKTUPOBAIUCE THIPABIUYECKU
YIIPABJISIEMBIMH, ¥ OIIEPATOP M3 CBOEHN KAOUHBI MOT'
KOHTPOJIUPOBATH PA60TY MHKEKTOPA, 6apadaHa,
IPOTHUBOBLIOPOCOBBIX YCTPOHUCTB U OJIOKOB TUTAHUSL.
DYHKIIMOHUPOBAHUE YCTAHOBKH KOHTPOIUPYETCS
C IOMOMIBIO PYYHBIX TU/PABIUYECKUX KJIAITAHOB U
U3MEPUTENIBHBIX TPUOOPOB, BCTPOEHHBIX B [IEHTPAJIBHYIO
KOHCOJIb YIIPABJICHUS, HAXOJAILYIOCS B KAOUHE
oneparopa. [IoCKOIbKY BECb MOHUTOPUHT U YIIPABJICHUE
OCYIIECTBJIAIOTCA BPYYHYIO, IJIs1 TPABUIBLHOM paboThel KY Ha
OPOTAKEHUM BCEN ONEPALIUU TPEOYETCS ONEPATOP C BEICOKUM
YPOBHEM MTOATOTOBKU M KOMIIETEHTHOCTH. HecMOTps Ha
3TO, BEPOATHOCTD OIIMOKH, KOTOPAs MOXKET OBPEUTD
rubkyio Tpyoy (I'T), KY u, pasymeeTcs, CKBa)KMHY, HA KOTOPOH
BBITIOJIHAIOTCS pA0OTHI, BECbMA BeUKa. [Tockonbky nepen KY
CTAaBATCA BCE 60JIEE CIOKHBIE 32/1a9H, BEDOATHOCTD OITUOKN
PU PadOTE C F'UJIPABIMYECKOM CUCTEMOU YIIPABICHUA
TAKOH YCTAHOBKH BO3PACTAET BCE OOIMBIIIE. B MUpE BCe Ke
CYIIECTBYET HEOOIBIION NIPOLIEHT JeUCTBYIOMUX KV, B
KOTOPBIX PA0OTY I'MJIPABIUYECKUX CUCTEM KOHTPOIUPYIOT
3JIEKTPOHHBIE YCTPOUCTBA. MHOI'MIE U3 HUX PA3PA0OTAHEI
POU3BO/ICTBEHHBIM OTZE/IeHUEM KoMITaHUH National Oilwell
Varco B . Kanrapm.

CucreMa ynpasiyeHus Merlin IpeBOCXOAUT
NPENMIECTBYIONYE CUCTEMBI YIIpaBaeHUA KY ry1aBHbIM
06pa30M 34 CUET TOT'O, YTO YIIPABJIEHUE B 3TOM CUCTEME
OCYIIECTBJIAETCS IPU IIOMOIU KOMITBIOTEPA, 4 HE BPYYHYIO
WJIN IIPOCTOM AJIEKTPOHUKON. DTO YMEHBIIAET IIAHCHI HA
OIIMOKY OIIEPATOPA, IIOCKOJIBKY €MY OOJIBIIE HE HY>KHO
BBITIOJIHATD PYTUHHYIO U IIOBTOPAIOIIYIOCA PAOOTY IO
MOHMTOPUHIY cucTeM KVY. DTa cucTeMa HOBOI'O IIOKOJICHU S
TAKXKE MMO3BOJIAET JOCTUTHYTh TAKOT'O YPOBHA TOYHOCTH
VIIPABJICHUSI, KAKOI'O HUKOIZA HE CMOT OBl JJOOUTHCS OIIEPATOP.

Taxoke cucrema ynpasneHus Merlin komnanun NOV Hydra Rig
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To meet the demands of today’s evolving coiled
tubing service market, NOV® Hydra Rig® has
developed a hydraulically powered, computer
controlled system that provides unprecedented
operational performance and safety for coiled
tubing unit operation.

Since the early days of the coiled tubing
industry, all the components of the coiled
tubing unit have been designed to be driven by
hydraulics, with an operator’s cabin for remotely
controlling the injector, reel, BOPs, and power
pack. The operational functions of the unit are
controlled with manual hydraulic valves and
gages mounted into a central control console
in the cabin. Since all monitoring and control
is manual, a high degree of operator training
and awareness is needed to properly control the
unit throughout the job; with many chances for
error that can cause damage to the tubing, the
unit, and ultimately, the well being worked on in
extreme cases. As the work that coiled tubing is
asked to perform has become more complicated,
so has the hydraulic control system of the coiled
tubing unit (CTU) further increasing the chance
for error. There are a small percentage of coiled
tubing units in operation around the world that
are controlled electric-over- hydraulic, many
of them pioneered by National Oilwell Varco’s
Calgary coiled tubing manufacturing division.

The Merlin Control System is superior to
previous CTU controls primarily because it
is computer controlled instead of manually
controlled or electric-over-hydraulic controlled.
This reduces the chances of operator error
because mundane or repetitive monitoring
functions are no longer in the operator’s hands.
This next generation of CTU controls also allows
a level of precise control that could never be
achieved by a human operator.

NOV Hydra Rig’s Merlin Control System offers
additional advantages:



MMEET CJIEYIOIIHNE JOTIOTHUTEIBHBIE TPEUMYILECTBA:
¢ TOYHOE KOMIBIOTEPHOE YIIPABIEHUE U AJITOPUTMBI
ABTOMATHU3UPYIOT (PYHKIIUHN aBTOOYPEHMA, UTO ITO3BOJIAET
YMEHBIIUTDb yTOMJISIEMOCTb ONIEPATOPA IPU JIJIUTEIBHOM
OypeHUH.
* ABTOMATHYECKAS LEMHAS TATA U HATSKEHUE (DAKTUYECKU
YCTPAHSIOT BO3MOXKHOCTb IPOCKAIb3bIBAHUSA TPYOBI
OMOT'AIOT 3aAIUTUTD ['T OT MEXAaHUYECKUX TTOBPEXKIACHUT
IIyTEM HEMIPEPBIBHOT'O KOMIBIOTEPHOI'O YIIPABJIECHUS B
PEXUME PEAIBHOI'O BDEMEHU.
BO3MOXHOCTB IPOIPAMMHUPOBAHUSA IOTUYECKUX CXEM
6€30MmacHOCTH NO3BoAET KY aBTOMaTUYECKH, CO
3HAYUTETBHON CKOPOCTBIO U TOYHOCTBIO PEATUPOBATH HA
U3MEHEHUE YCIOBUI TPOBEACHUS ONIEPALINU, KOTOPBIE
MOT'YT BO3HUKHYTB B [IPOLIECCE PAOOTHL
BO3MOXHOCTB TPEABAPUTENBHON YCTAHOBKH MPEJEIBHBIX
3HAYEHUI HA MAITUMHHBIE U PAOOYHE TAPAMETPEBI IO3BOJISET
3AMUTHTD HANOO0Iee BaKHbIE KOMIIOHEHTHI KY 1 IOBBICHUTH
©€30MaCHOCTD €€ (PYHKITMOHUPOBAHMUSL.
KoMIIEKCHBIHA COOP JAHHBIX 000 BCEX pA6OYNX
napaMeTtpax ¢ npumenenurem cucreMm CTES Orion u Cerberus
IIO3BOJIAET IPOBOANTE MOHUTOPUHT B PEAJIBHOM BPDEMEHH,
XPAaHEHHUE MOTYYEHHBIX JAHHBIX, 4 TAKXKE JJUCTAHITMOHHBIA
KOHTPOJIb.
Oneparopsl TENEPb MOT'YT CKOHIIEHTPUPOBATHCS HA
IIPOBENEHUN BHYTPHUCKBAXKUHHBIX ONIEPALUAL, YTO
O6€eCIIEUMBAET UX HAJIEKAIEE UCIIOTHEHHUE.
BCTpOEHHBIN CUMYIATOP HO3BOJISAET IPOBOAUTE OOydEHHE
OIIEPATOPA BHE CKBAKHUHBL.
OTCYTCTBYIOT BBICOKHE TPEOOBAHUS K 3AIIACHBIM YACTSIM
6marofaps UCIOJIb30BAHUIO YHU(PHUIITUPOBAHHBIX JJETAJIEL.
DIEKTPHUYECKHE KOMITIOHEHTHI YCTAHABIMBAIOTCA HA
JIMHEMHBIE IITEKEPBL, YTO ITO3BOJIAET OBICTPO 3AMEHUTD
JIIOOOU M3 KOMIIOHEHTOB 6€3 TTIOMOIIU JIEKTPUKA.
CucreMa CaMOJUATHOCTUKHU M YIIPOIIEHHOE TECTUPOBAHUE
Ha [IPEAMET HEOOXOJAUMOCTHU IIPOBEJEHHA TEXHUYECKOI'O
O6CTYKMBAHMSA TTO3BOJIAIOT TOYHO OINPEAEIATE UMEIOIINECH
IIPO6GIEMBL, YTOOBI CIIELIUATIUCTBI IO HKCILIYATALIUH MOIJIN
OBICTPO UX YCTPAHHUTD.
KiIroueBbIM KOMIIOHEHTOM CUCTEMBI YIIPABICHUA

Merlin sgBag€eTCA ONHONIATHAS KOMITBIOTEPHAST }

* Precise computer control and logic automates
auto drill functions for reduced operator fatigue
during extended drilling operations.
Automatic chain traction and tension feature
virtually eliminates pipe slippage, and helps
protect the tubing string from mechanical
damage by continuous, real-time computer
control.

Programming of safety logic allows the CTU to
automatically react with unparalleled speed and
precision to changing job conditions that arise
during a job.

Machine and job limits can be preset to protect
against damage to critical components and to
improve job safety performance.

Integrated data acquisition of all job parameters
utilizing the CTES Orion and Cerberus DAS
allows real time job monitoring, storage, and
reporting, as well as remote monitoring.
Operators can now concentrate on down-hole
functions to insure proper job performance.
Built-in simulator program provides off-well
operator training.

Spare parts requirements are minimized
through the use of common parts.

Electrical components are installed with inline
plugs to allow quick replacement without the
need of an electrician.

Self diagnostics and simplified maintenance
testing provide accurate identification of
problems so field personnel can correct
problems rapidly.

The key component of the Merlin Control
System is the Amphion™ Single Board Computer
(SBC) System, using a proven oilfield hardened
SBC. This proprietary system is developed by

the NOV Rig Group for use in mobile rig control
applications. The Amphion Integrated System
enables drilling personnel to control multiple
machines and equipment, supplied from any
number of suppliers, from one ergonomically }
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000pyAOBAHME

cucrema (OKC) Amphion™, ncrionbayiomas
IIPOBEPEHHYIO IIPOMBICJIOBYIO TeXHOI0ruio OKC.

DTa 3aMATEHTOBAHHASA CUCTEMA Pa3paboTaHa
rpynnoi NOV Rig s ynpasiaeHns MOOWIbHBIMA
OYPOBBIMHU YCTAHOBKAMU. BCTpOEHHAs CUCTEMA
Amphion nO3BOISAET NEPCOHATY, 3aHUMAIOIEMYCS
OypeHHEM, YIIPABISATb COBOKYITHOCTBIO MEXAaHU3MOB
1 OOOPYIOBAHM S, TOJIyYEHHBIX OT PA3JIMYHBIX
NOCTABIIUKOB, IIPU HOMOIIH OJTHOM 3PIrOHOMUYECKOU
paboueri cTaHinu. CEpAIEM CUCTEMBI SIBIISICTCS
Amphion Tool Controller, HoBet1as1 1aTHOPMA,
KOMOHHUPYIOHAs B CE6E MPOrPaMMHOE U AMIIAPATHOE
06€eCIIeEYeHHE, JAIOMTAs BO3MOXKHOCTD ITPEBOCXOJHOI
4ABTOMATH3AIIUH U POOOTU3NPOBAHHOI OOPAOOTKH
JAHHBIX ITPH I'OPA3/I0 MEHBIIIEN CTOMMOCTH U
CJIOKHOCTH IO CPABHEHUIO C TPALUIITMOHHBIMH
CHUCTEMAMU YIIPABJICHUS.

MHOrO4HCJIEHHBIE CEHCOPHBIE 3KPAHBI
06€CIEYNBAIOT BO3MOXHOCTB IMTOJIHOT'O KOHTPOJIS Ha
KY 1 MOHUTOPUHIA €€ ITAPAMETPOB, YTO IIO3BOJIAET
YCTAHOBKE YCTOMYHBO PAOOTATh C PA3HBIMU
oneparopaMu. Paboune CTaHIINU C IPUMEHEHUEM
CEHCOPHBIX 9KPAHOB OOECIIEYNBAIOT OOJIBIIYIO
TUOKOCTB NPOLIECCA OYPEHUS B PAMKAX BCTPOEHHOI
CXEMBI YIIPABJICHUA YCTAHOBKOM. CUCTEMBI, KOTOPBIE
YaCTO HA3BIBAIOT CUCTEMAMH JUCIIETYEPCKOTO YIIPABIEHUA
U c60pa faHHbIX (AYCH), UMEIOT 60JIE€ CYIIECTBEHHYIO
NPOU3BOAUTENBHOCTD U YIy4YIIAIOT O€30MACHOCTD OIIEPATOPA
YCTaHOBKH. KOnm4aecTBo 0TO6pakaeMOoit HH(pOPMAIIUH,
KHOIIOK YVIIPABJIEHUA U CEHCOPHBIX 3KPAHOB OOBIYHO
OOYCJIOBJICHO CUTYAIIUE, CKJIABIBAIONICICS BO BpEMSI
NPOBEAECHUSA ONEPALINH, A HE KOJINYECTBOM OOOPYJOBAHMUSA,
yCTaHOBJIEHHOI'O Ha KY. Oco6b1e 06pabaThIBAIONIINE
3KPAHBI HO3BOJIAIOT IOJTHOCTBIO KOHTPOJIHMPOBATD BCE
paboTaromiee 060PyJOBAHUAE C OFHOT'O TAKOT'O SKPAHA.
CucreMa peAIonaraeT BO3MOKHOCTb COBMECTHOT'O
(PYHKIITMOHHMPOBAHUA A30THBIX U IPYTUX HACOCHBIX CUCTEM,
YIIPABJIEHUE KOTOPBIX OCYIIECTB/IAETCA B €IUHON TOUKE —
KabuHe ynpasieHus Merlin.

OOBIYHO IIPU TAKOM YBEJIMYEHNH (DYHKIJMOHAJIBbHOCTH KY
TPeBYeTCA YCTAHOBKA rOPa3/10 OOJIBIIETO KOJIMYECTBA CEKIINIA
C IEPCOHAJIBHBIMH KOMITBIOTEPAMUA M CEPBEPAMU I COOpa
JAHHBIX, YTO ITOBBIIIAET YPOBEHD CJIOKHOCTH YCTAHOBKH
B 11€JIOM. [IpM 3TOM TaKKe NOABIIAECTCA HEOOXONUMOCTD B
MOCTOAHHOU TEXHUYECKOM TTOAJEPIKKE STOrO OOOPYAOBAHHAL.
[Tnardpopma Amphion U3MEHSAET 3TY CTABIIYIO TPAJUIIMOHHOM
HapajurmMy yTeM BHEAPEHUA ATPUOYTOB TUITUYHON
cucrembl JJVC] B KaxK bl OJIOK YIIPABJICHUS TEM W1 UHBIM
060pYyZOBAHUEM. B YHMCJIO TAKUX ATPHUOYTOB BXOAAT: IIOJIHAA
JUATHOCTUKA, IPAPHIECKOE OTOOPAKEHNE JAHHBIX, AHAJIN3
TEHJECHIUH, IPEIYIIPEXIEHNE OO OITACHOCTU U KAPOTAK.
I'padpryecKmnii NONb30BATEIbCKUI HHTEPQEIC 1151 BCEX
3TUX ATPUOYTOB ITOTHOCTBIO CO3/JaH HAa 6a3€ CO6CTBEHHOI'O
Opay3epa, 4TO MO3BOJISET HE UCIIOIb30BATh JOPOIOCTOSIIIUE
CEHCOPHBIE SKPAHBI U CIIEIINAIBHOE IPOTPAMMHOE
obecrieyeHue. Bro6asok cucrema Metrlin uconbs3yer
JIOKAJIBHYIO CETh C YKPEIJIEHHOM MaTrUCTPAIbIO, KOTOPAas
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designed workstation. The heart of the system

is the Amphion Tool Controller, a leading edge
hardware/software platform that provides
superior automation and robotic processing
capability at much less cost and complexity than
conventional machine control systems.

Multiple touch screens provide complete unit
control and monitoring, for consistent unit
performance and job results from operator to
operator. The touch screen based workstations
provide greater flexibility to the drilling process
within an integrated rig control scheme. Systems,
often called Supervisory Control and Data
Acquisition systems (SCADA), offer improved
productivity while increasing operator safety. The
amount of information displayed, the number
of control buttons, and the number of touch
screens is dictated by the process situation being
controlled, not the amount of equipment on the
rig. Process specific screens enable complete
control of active equipment from one screen.
The system also provides integrated operation of
nitrogen and fluid pumping units for single point
job control from the Merlin control cabin.

Generally, adding this functionality to a rig
typically requires even more cabinets filled with
PCs and data acquisition servers, adding a high
level of complication and long term IT support
for these installations. The Amphion platform
changes this traditional paradigm by embedding
the attributes of a typical SCADA system into
every tool controller. These attributes include full



OTJIMYAETCS IPOYHOCTBIO U BBICOKMM COITPOTUBJIEHUEM K
NEKTPHUUECKHUM ITIOMEXAM.

OTtpenbHble OKC B KabuHe, 6apabdaHe, 6710KE MU TAHUS
U UHXKEKTOPE MO3BOJIAIOT OCYHIECTBIIATh B3aUMO3AMEHY
KOMIIOHEHTOB JJaHHOI KV U Ipyrux yCTaHOBOK BO (QJIOTE,
KOTOPBIE OCHAIIEHBI AHAJIOTUYHBIM OOPA30M, /151 IOBBIIIEHU S
YaCTOTBI UX UCMIOIb30BAHMS B OIIEPAIUAX, COXPAHIA
MPU 3TOM LIEJIOCTHOCTD OTJEIBHBIX KOMIIOHEHTOB. DTO
HEOOXOAMMO JIJISI MOJETUPOBAHUSA YCTAJIOCTHU OTIEIBHBIX
KOJIOHH I'T| a TaKKe 151 OTCIIEKUBAHUSA BDEMEHU UX
3KCIUTYATAIIMU U IOTOHHBIX (PYTOB, YTOOBI KOHTPOJIUPOBATD
CPOKHU TEXHUYECKOTO O6CTyKHUBaHUA. OTe1bHbIE OKC
BKYIIE CO BCTPOEHHBIMU I'HJIPABIMYECKMMH MAHHU(POJIBAAMU
TAKXKE MO3BOJIAIOT YIYUIIUTD YIIPABJICHUE (DYHKITUAMHA
KOMIIOHEHTOB. DTO CYyIIECTBEHHO YMEHBIIAET YHCJIO
TU/IPABINYECKUX [IJIAHT'OB, KOTOPbIE HEOOXOAUMO COETUHUTD
P MOHTAKE YCTAHOBKH, COKPAIIAs TEM CAMBIM BPEMS
MOHTA2 ¥ YMEHBIIIA51 BO3MOKHOCTD YEJIOBEYECKON OIMUOKH.
DTO TAKKE ABIAECTCA IPEUMYIIECTBOM ITPH IPOBEACHUN
ONEPAUHU B XOJIOJHBIX KIMMATUYECKUX YCJIOBUAX, TAK KAK
YMEHBIIAETCSA BPEMS IPOI'PEBA YCTAHOBKU U PACCTOSTHUE,
KOTOPOE HEOOXOANMO IIPEOAOIIETH PA6OYEN JKUIKOCTHU
TUAPOCUCTEMBI JUIS MIPUBEJEHUA B ICHICTBUE OTIEIBHBIX
KOMIIOHEHTOB YCTAHOBKU. BCE 3TO COKPAIIAET BpEMA PEAKIIUNA
CHUCTEMBI HAd U3MEHEHHE PAOOYNX ITAPAMETPOB.

Haunboee 4eTKOE NPENCTABIEHHE O CUCTEME YIIPABJICHUSA
Merlin MOKHO IOJIYYUTD, 3AITIIHYB B KAOMHY YIIPABJICHUS
ONEPATOPA: OHA ITOJTHOCTBIO «I'0JIast», 6€3 TUIPABINYECKIX
VI ITHEBMATHYECKUX KOMIIOHEHTOB Hd KOHCOJIN YIIPABJICHUA
UU B KabuHe. OTCYTCTBUE I'PABINYECKUX JIMHUI BBICOKOT'O
JIABJIEHUA Y CBA3AHHBIX C HUMH KOMIIOHEHTOB ITOBBIIIAET
6e3o1nacHOoCTh oneparopa KY. Bcero miib 182 371€KTPUUECKUX
Ka0€JIs C 3JIEKTPOPA3PBIBHBIM COEAMHEHUEM HEOOXOUMBI JIJIS
CB$13U KaOWHBI ¢ KV, e111e O1MH TaKOM Ka6eJIb OCYILECTBIISACT
(PYHKIIUN LEHTPAIBHOU TOYKH COCIMHEHU S, CBSI3bIBASI OJIOK
MHATAHUA C OCTAJIIbHBIMH KOMIIOHEHTAMHU YCTAHOBK.

HHTEphEP KAOHUHEBI YIIPABICHUS OblJI 9PTOHOMHUYHO
MOJEPHU3UPOBAH I PA3MEINEHNUA KOHCOJIN YIIPABIEHUA
C HOBBIMH CEHCOPHBIMHU 3KpPaHaMU. K 4mciry HOBBIX
OCOOEHHOCTEN MHTEPbEPA MOKHO OTHECTH YIYUIIEHHOE
KPECJIO JUIA ONIEPATOPA, ITOJIHOCTBIO 3AKPBITHII LIEHTP
YIIPABJIEHUS, MHOTOMECTHOE 33/THEE CUJIEHBE PAJIOM
CO CTAHITUEN MOHUTOPHHIA U CIIELIUAIbHBIN MO/IY/Ib
KJIMMATUYECKOI'O KOHTPOJIA HOBBIIIEHHOM IPOYHOCTH.
Bropas craHIysa MOHUTOPUHI'A PACIIOIOXKEHA ITO34U
KaOHHBI OIIepaTOPA U IIPEHA3HAUECHA 1711 KOHTPOJIS Haf
XOZIOM BBITIOJTHEHH S PA6OT IIEPCOHATIOM 3aKa34unKa. Koprmyc
KaOGHHBI U3rOTOBJICH C UCIIOJIH30BAHNEM CUCTEMBI KOMIIAHIH
NOV Hydra Rig, cozgaronieii KOMOMHUPOBAHHBIE IIJIUTHI U3
SKECTKOI'O IIEHOIIIACTA, 4 YBEJIMYEHHOE JIOOOBOE U 33/IHUE
CTEKJIA OOECIICYUBAIOT OIIEPATOPY IIPEKPACHBII 0630p.

baok nuTanusa CMOHTI/IpOBHH Ha CaJIa3KaxX 1 HpI/IBO,E[I/ITCH
B JIEICTBUE JU3E/IbHBIM ABUraresneM Caterpillar. On nuraer
TUAPABIMYCCKYIO CUCTEMY MHKEKTOPA C 3aMKHYTOMN CXeMOM
MIPOU3BOAUTEIBHOCTDIO B 0,35 M B MUHYTY. BCe myuku
TU/IPABJINYECKUX IIJIAHTOB U KOHTPOJIBHBIE KA6€IH CUCTEMBI
Merlin XxpaHaTcs HA 6apadbaHaX, HAXOSIUXCI Ha OJIOKE

diagnostics, graphing, trending, alarming, and
logging. The graphical user interface for all this
capability is completely browser-based, which
means lower cost touch screens can be used
with absolutely no special software. Additionally,
Merlin employs an ethernet network with a
toughened backbone that is robust and resists
electrical interferences.

Individual SBCs on the cabin, reel, powerpack
and injector allows the interchanging of
components with other units in the fleet that
are equally equipped for higher job utilization
while maintaining data integrity of the individual
components. This is necessary for modeling
the tubing fatigue of individual strings of coiled
tubing, as well as tracking service hours and
running feet for unit maintenance. Individual
SBCs along with integrated hydraulic manifolds
also allow for increased function control at the
component. This greatly reduces the number of
hydraulic hoses needed to interconnect during
rig up, reducing rig-up time and the potential
for human error. This is also beneficial for cold
weather operation, by reducing warm up time
and distance the oil must travel to operate
individual functions, and thus reducing response
time for changing operational parameters.

The Merlin control system is most readily
apparent in the operator’s control cabin. The
control cabin is now a completely “dry”, with
no hydraulic or pneumatic components in the
console or the cabin. By eliminating the high
pressure hydraulic lines and associated pressure
components, a safer environment is achieved for
the coiled tubing operator. Only two electrical
umbilical cords are needed to connect the
cabin to the rest of the CTU, while there is one
umbilical cable between the other components
with the Power Pack as the central connection
point.

The interior has been ergonomically
redesigned for the new touch screen control
console. Interior features include an upgraded
operator’s control chair, wrap around solid
surface control center, rear bench seat with
monitoring station, and purpose-built,
ruggedized climate control unit. A secondary
monitoring station is incorporated at the rear of
the operator’s compartment for job monitoring
by customer personnel. The cabin shell itself is
constructed using NOV Hydra Rig’s rigid foam
composite panel shell system and the larger front
and side windows provide the operator with
excellent job visibility.

The skid mounted power pack is driven by
a Caterpillar diesel engine and has a 90 GPM
closed loop injector hydraulic system. All }
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O60pYZIOBAHHE

MUTAHUA, U OTTYAA LEHTPAJIbHO HAIIPABIAIOTCA K KAKIOMY hydraulic hose bundles and all Merlin control
U3 KOMIIOHEHTOB CUCTEMBI BO BpeMs MOHTaxa KY. boproBas cables are stored on reels on power pack and
BBIPAOOTKA IEKTPOIHEPTUN OOECTIEYNBAETCS TEHEPATOPOM are routed centrally from there to each Merlin

C TUZIPABIMYCCKHM WUJIM HE3ABUCUMBIM MEXAHUYECKUM component during rig-up of the unit. On board
MNPUBOAOM. BJIOK TUTAHUSA UMEET PE3EPBHYIO KOHCOJIb power generation is supplied by either hydraulic
YIIPABJIEHUS C CECHCOPHBIM 3KPAHOM, YTO FAPAHTHUPYET driven or independent engine-driven generator.
MOJIHBIN KOHTPOJIb KY B Ci1y4dae aBapUMHON CUTYALUH. The power pack has a redundant touch screen
Taxoxe Ha 6JIOKE MUTAHUS HAXOJUTCS PYYHOE YIIPABJICHUE control console for complete unit control at the
IPOTUBOBBIOPOCOBBIM 060pyAoBaHUEM (T10), TO3BOIIsIONICE power pack in case of emergency, and for yard
OCYWECTBJIATD HOAAEPKKY CUCTEMAM KOHTPOJ Hag [1O spooling operations without the control cabin.
Merlin B cirygae aBapum. I[1pu ynpasnenuu I1O cucremort Also on the powerpack is a manual control
Merlin onnepaTop NoJIy4aeT Ha 9KPAHE O TBEPKICHUE station for emergency BOP operation to provide

noJIoxkeHus riaek IO 1o 1 OCiIe UX CPadaThIBAHUA KAK BO a back-up for the Merlin BOP controls. BOP

BpEM IIPOBE/ICHUS TECTUPOBAHUSA YCTAHOBKH, TAK U BO BpEMsI operation through Merlin provides the operator

€€ paboTHL. on screen confirmation of each BOP ram
Cucrema Merlin IEPBUYHO yCTAHABIMBAETCS HA MTHXXEKTOP position before and after actuation of the rams,

mopenu HR 680 kommanuu Hydra Rig ¢ TSTrOBBIM yCHIIEEM
B 36,3 T, KOTOPBII CIIPOEKTUPOBAH oA I'T 1ruamMmeTpom
88,9 Mm. CHcTEMA YIIPABIEHUS OOECIIEYUBAET KOHTPOJIb the Hydra Rig model HR 680 injector, which
TSATU, HATSDKEHUS LIENU, COCTOSIHUS TOPMO3HOM CUCTEMBL, is designed for 80,000 pounds of continuous
cmasku I'T u I1O Ha ycThe CKBAXXKUHEBL CUcTeMa Merlin Takoke pull and tubing sizes up to 3-1/2” diameter.
OBHAPYKUBAET IPOCKANB3bIBAHUE LIETTM X aBTOMATHYECKHU The control system provides computer control
HOACTPAUBAET TATOBOE YCUIINE TAK, YTOOBI YMEHBIIUTD of drive traction, chain tension, brake state,
BO3MOXKHOCTD NOBPEXAcHUA ['T M3-32 TPOCKAIb3bIBAHUS. tubing lubrication, and strippers. Merlin also

both during testing and operation.
The Merlin system is initially installed on

KozmoBeI€ JATYMKU NTOJIOKEHUA CHEAAT 32 CKOPOCTBIO LIENTU U detects chain slippage and auto- adjusts traction
3AMHCBIBAIOT IIPOXOJKY MHXKEKTOPA AJ15 OIPEIEIEHNUS CPOKOB pressure, reducing the possibility of pipe damage
TEXHUYECKOT'O OOCTY’KUBAHUA. BCTPOEHHBIE, F'H/IPABIMYECKHU due to slippage. Encoders monitor chain speed
YIIPaBJIsieMble MAHU(DOIBIBI yMEHBITIAIOT KOJIMYECTBO ITyIKOB and log injector footage for maintenance.

YIPABJISIONINX IIJIAHTOB C 15 10 6. He3aBUCUMBIC IIITAHTU Integrated hydraulic control manifolds reduce
Mesxy 1O 1 6I0KOM MMUTAHUS COXPAHIIOTCS. the control hose bundle from 15 hoses to 6.
ITOTHOCTBIO ABTOMATUYECKUIT 6apabaH C THPABINYCCKUM Independent hoses are maintained between the
MIPUBOAOM OCHOBAH Ha Mojiesi D3000 Drop-In-Drum BOPs and powerpack.
xomiranuu Hydra Rig. Ero MOXXHO 6BICTPO CMEHUTD, 1 OH The hydraulically driven, fully automated reel
UMEET eMKOCTb 5395 M I'T nmameTpom 44,45 mm. YHKITHS is based on Hydra Rig’s D3000 Drop-In-Drum
ABTOMATHUYECKOH ITIEPEMOTKN KOHTPOJIUPYET IMTPABUIBHOE design, with rapid change out drums, and a
060paYnBaHUE OapabaHa TUOKOM TPYOOI TIOCPEICTBOM capacity of 17,700 feet of 1-3/4” tubing. The
ABTOMATHUYECKOT'O YIIPABACHH S IIPHUBOJIOM YKIATINKA, auto-spooler function controls proper coiled
TO3BOJISIS TIOCJIEIOBATEIBHO U ITTAIKO CMOTATD WJIH PA3MOTATh tubing wraps through automated control of the
I'T. MHOT'O(PYHKITHOHAIBHBIHM CYETYUK C U3MEHSIEMBIMH levelwind drive for consistent, even spooling
ra0apuTaMU CIEAUT 32 CKOPOCTBIO I'T M IITy6HMHOI CITyCKA. of the coiled tubing on and off the drum. The
HauanpHasg PyHKITMOHAIBHAS IIPOBEPKA YCTAHOBKH, multifunction, size adjustable counter monitors
CMOHTHPOBAHHOM HA Ca71a3KaX, C yCTAHOBJICHHBIM tubing speed and depth.
MIPOTOTUIIOM CUCTEMBI Merlin y:xe 3aBepieHa. Takke Initial functional testing of the skid mounted
OBUTH OCYIIECTBJIEHBI UCIIBITAHUS IO TPAHCIIOPTUPOBKE, unit with the prototype Merlin control system
KOTOPBIE JJATTU TIOHATH, FTOTOBA JIM CUCTEMA K OTIIPABKE installed has been completed. The unit is
JUISL SKCILIYATALIMU HA YIAJIEHHBIX MECTOPOXKAECHUAX. DTH currently in extensive transportation trials to
HCTIBITAHMS 6BbLIN 3aKOHYEHBI B Ha4asie 4-ro kBaprana 2009 prove out the reliability of the system in real
ro/ia, a UCIBITAHUS HA TPOOHBIX CKBAKUHAX 3aKOHYUIIHCH world oilfield lease-road driving conditions.
B KOHIIE 4-T'O KBAPTAJIa 3TOT0 K€ rofja. OKU/IA€TCS, YTO Transportation testing is to be completed early
YCTAHOBKA OYZIET HAIIPABJICHA HA IT0JIEBBIE UCITBITAHUS BO Q4, 2009, with test-well trials competed by the
BTOPOM KBapraie 2010 roaa. end of Q4, 2009. It is anticipated that the unit

Ilepexos K KOMIIbIOTEPHOI CUCTEME YIIPABJICHHUS

BMECTE C OITMCAHHBIMH BbIIIEC JOIIOJTHUTCIbHBIMHA
YCOBEPIIICHCTBOBAHUSIMU, GE3YCIIOBHO, IIOHUMET

NPOBEACHUE BHYTPUCKBAKMHHBIX Pa0OT C IPUMEHCHHUEM
KOJITIOOMHI'A HA HOBBIH yPOBEHB, OOECIIEUNBAs] BBICOYANIINN

YPOBEHB 6E30MACHOCTH U 3(P(HEKTUBHOCTH.
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will go to live-well field trials in Q2, 2010.

The progression to a computer controlled
system partnered with these additional upgrades
is sure to advance well-intervention with coiled
tubing by providing unparalleled safety and
efficiency.



