Weatherford

PoTtopHas YnpaBnsemas Cuctema Revolution®



W Vlictopus

2000

[lepBbI NATEHT

2001

TecTnpoBaHue 1 gokasaTenbCTBO KOHLENUMn

2002

[opaboTka nepBoHa4aribHOro ansanHa u
Ha4ano npou3BoaCTBa

>| 2003

[MepBasi kKOMMepYecKkas CKBaXXuHa

2004

Hauano KOMMeEPYEeCKOro ncnosrb3oBaHnNA

* [No3gHuin npnxoa Ha PbIHOK — rnMpuxo4d C nmanpyrownMm BO3MOXKXHOCTAMN



W PoTOpHblE ynpaBnseMble CUCTEMDI Revolution®

 MNpuHumn Point-the-bit- rmagknin n YUCTLIN CTBOST CKBaXKMHbI

* ickpuBrneHne CKBaXMHblI KOHTPONUPYETCS C NOBEPXHOCTU (0bopoTamu

NHCTPYMEHTa NMMbo nmnynbcamMmu gaBrieHUs)

* [ins AmameTpoB ESES
cTtBona ot 152.4
0o 444.5 mm "

* NamepeHud
brnnskme K
aonoty (2,7m)

* HenpepbiBHagd
obpaTHas

CB43b OT MaHu-
¢donbaa

Push-the-bit

; Cb6poc B
Down Link Commander | emkocrs




& PYC Revolution® - Bo3amoxxHOCTH

° Tpl/l NPUHUUMNAIIbHbIX KOMIMOHEHTA

— Moaynb 3anekTpoHMKN 1 baTapen (KOHTponnep)

— Mogynb mexaHukn — 6a3oBbIn 610K

— HapgpaonoTHbI Kannbpartop




& PYC Revolution® — MmexaHnam ynpaeneHus

* [nopaenunyeckasa cmcrtemMa 3KCLUEHTPUYHO HanpaendeT Ban c
NOMOLLbIO NOPLUHEN

« Ban oTknoHsieTcs B CTOPOHY 0bpaTHyo HanpaBneHuo, Tpedbyemomy
AN UCKPUBNEHUS CTBONA CKBaXXMHbI.

* HapoonoTHbIM KanubpaTop — Kak ToYka onopbl

* AHTUPOTaLIMOHHbIE NanbLbl NpeaoTBpaLlaloT BpalleHme ueHTparTopa.
[axxe ecnu LeHTpaToOp NPOBEPHETCS, cUCTEMa NepeHanpasnsaeT
rmapaBnuKy Ansa noaaepkaHus BbIopaHHOW opueHTaumnm




¥ PYC Revolution® - npenMylecTBa 1 HageXHOCTb

CTOMKOCTb K BbICOKMM TeMNepartypam v aasneHumam!!
— PYC Revolution®: 175°C / 140Mna (1380atm)

Camasi BbicoKasi 4OCTUrHYTasi NPOCTPaHCTBEHHAA MHTEHCUBHOCTb B NMPOMbILLSIEHHOCTU
— 15°/30M. B cTBOMax 215.9mm n 152.4mm
— 8°/30m. B cTBONE 311MM

Hebonblas n komnakTHasi, cnocobHas k ntobon TpaHcnopTupoBke (6a3oBbin 610K
cuctemol — Bcero 0.9m annHon)

— ObICTPbIN MOHTaX/HaCcTpownKa

— aBTOHOMHOCTb — OTAEMbHbIE 3NIEMEHTbLI HE 3aBUCUMBbI APYr OT Apyra

— KOMIOHEHTbI 3aMeHAEMbI B YCNOBUAX BypoBom
OTcyTCTBME HAPYXHbIX NOABUXHbBIX UMW BblABUraeMbIX 3f1IEMEHTOB

— HET repMeTUYHbIX MEXaHN3MOB, MOABEPKEHHbIX Pa3MbIBY

— HET 3MeMeHTOB, NOABEPXKEHHbIX 3aKNUHKE WaMoM Unun Ap. NHOPOAHbIM TESTOM
OTcyTCcTBME CUCTEM rEHEpPUpPYEMBbIX BYPOBLIM PacTBOPOM

— HET OrpaHn4YeHnn nNo AaBnNeHUIO Ha CTosIKE

— npuMeHuma onsa OypeHust Ha genpeccum



¥ PYC Revolution® - npeumMyLLecTBa U HaAEXHOCTb

3aKpb|TaF| 7 C68ﬂ8HCI/IpOBaHHaF| rmapaBiind4eckad CnctemMa C BbiICOKOKa4eCTBEHHbLIM
CNHTETNYECKMM MacCliioM aBNaLMOHHOIO Ka4ecCTBa

- COAEPXKNT CUCTEMY MMAPABNNYECKON «CaMOOUYNCTKNY AN YBENMYEHUS CPOKa
CNyX6bl

- NOABWXXHbI€ KOMMOHEHTbI BHYTPU U HE NoABepPXeHbl BO30eNCTBUIO BypoBoro
pacTBopa — HeT abpasnBHOro n3Hoca

- HE 1UCMOoMb3YyeTCcs NPOMbIBOYHAS XXUOKOCTb AN aKTUBaLMK TMApaBivKu
[0NrOBEYHOCTb (PUNBLTPOB

[MuTaHMe 3a cyeT baTapen, oTCcyTCTBUE TYPOUHKN, KOHTAKTUPYIOLLEN C
pacTBOPOM

OTtcyTcTBME Habopa BHYTPEHHUX KOHHEKTOPOB MUK crieumanbHOro
KOMMYHUKaLMOHHOro kabens

CBoboaHOE BHYTPEHHEE NPOXOAHOE NPOCTPAHCTBO
- HU3KMe notepu gaeneHns Yyepes PYC - obblvHO < 0.7MTl1a
- MMHMMM3aLUNS pUCKa 3p03nK, BbI3BAHHOIO PacTBOPOM

- MUHUMK3aLNS pUCKa 3aKynopuBaHUa maTtepuanom ans
6opbLObLI C NOrNoWeHNAMHN

«Point-the bit» cucrema - gonrosevyHocTb gonoTa. Pexyuwmn acpdekT gonora
nooaepXXnuBaeTcda No BCEN €ro NoBepxXHOCTU, UCKoYasa HeIMPAEKTMBHbIE DOKOBbIE
pexyLine cunol
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 Point mode. * Push mode.

[0 Bit and hole axes [ Bit and hole axes not
coincident. coincident.

[] Efficient cutter [ Increased bit vibration
interaction with and wear.
formation. [0 Produced an uneven

0 Greatly reduced surface on the
vibration and bit wear. borehole wall.

0 Mechanical advantage 0 Drilled boreholes larger
can be optimized to and rougher than point

suit formation type. mode.
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Hole quality comparison with point and push modes

-
ey

Push-mode =
. .

Point mode — excellent
hole quality.




& [Mpumep KHBK 4 34" PYC+LWD c
paccTossHMEeM 00 JaTYUKOB

IDS — uHTerpupoBaHHbIN
30HA MHKITMHOMETPUM U
MONOXEHUS OTKNOHUTENS

NBI - usmepenune 3eHUTHOrO

yrna npubnuxeHHoe K
AONoTY

Revolution PYC

55m I

2.7m

s== 1 ]|

29 M

22.5m

19 m

12.2 m

HEL - cuctema MWD ans
OypeHus B CNOXHBIX YCNOBUAX

ESM - gaTyumK WOKoB U

BMOpaumi

TNP - Tepmuyeckas
HeUTPOHHas NOPUCTOCTb

AZD - asumyTanbHas
MNOTHOCTb

MFR - Mpubop yaenbHoro
CONpOTMBIEHMA



¥ Anti-Rotation Levers

« Operational Considerations
— 5. Anti-Rotation Levers (ARL)

* Developed as an altemative to the 3 x ARD s¥stem to increase over-gage
rotation

hole tolerance and resistive force to sleeve

* 6 ARL per sleeve
— 3 @ Double force, half-length/stroke
— 3 @ Double length/stroke, half-force
» Stroke and force references relative to ARD
+ Refitted sleeves
- 3xARD, 3xARL

o

W
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V Comparison of Bias Units: 8 74" & 4 %47




¥ Piston manifold

Bias Unit
* Piston manifold composed of 12 banks

of pistons x 6 rows that deflect the

driveshaft
* Internal driveshaft deflection provides

a maximum of 100/30 m DLS (.
(7.50/30m for 8 ') - 3"
— 4 3%, deflects 6.6mm at 100% >
deflection 2: -!::
—-63%” =8 mm -
-8%”=10 mm

* Thus very small changes in BHA
configuration may drastically alter tool
performance (ie. Pivot stabilizer
orientation, bit gage, etc

Oil pressure and circulation is
produced by internal swash
plate pump driven by the
driveshaft




¥ Tool programming

Deflection Window

20 to 40 RPM 30 Seconds

Coarse Adjustment

Fine Adjustment

Deflection RPM Deflection RPM
0 % 20-44 0 % 20-46
25 % 45-69 7 % 47-74
50 % 70-94 14 % 75-101
75 % 95-120 21 % 102-114
24 % 115-120

Toolface Window

45 to 65 RPM 30 Seconds

Coarse Adjustment

Fine Adjustment

Fine Adjustment

Toolface RPM Toolface RPM Toolface RPM
02 20-44 0° 20-21 47 ° 72-76
90 ° 45-69 22 22-26 S ks 77-80

180 ° 70-94 62 27-30 55° 81-85

2702 95-120 10 ° 31-33 59° 86-89
132 34-37 63 ° 90-92
16 ° 38-42 66 ° 93-96
21 ° 43-46 69 ° 97-101
242 47-51 74-° 102-105
29 ° 52-55 2T+ 106-108
sl = 56-60 80 ° 109-112
B7-° 61-64 84 ° 113-115
40 ° 65-67 87 ° 116-120
43 ° 68-71
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« Rotary Tool Set Example (Coarse & Fine Adjustment)

ToolSet Parameters Opwrational Parameters
Entry Gate Period 30 Seconds s *°°' oo ~
d“ h.‘.
Coarse Adjustrnent Period 60 Seconds
- Sewve Contral Algonthm
Mok Togghe Thewatoid
Magrati. Duclination
S
Pump Back Theeshold
Adjustment Gate Low 20 RFM . LA
R Averaging
(Target Inc & Def) Gate High 40 RPM S
(Target Inc & Def) Gate Low 20 RPM e
(Target Az & Toolface) Gate High 65 RPM NBI Averaging
(Taraet A7 & Taalfare) Gate | ow 45 RPM o Low Power Maod
— 180 . . — o
e e
RPM 140 A =
| Entry  [Coarse : Fine TR 3 . 3
130 T Gate IAdjustment | Adjustment ! “8‘ ! Drilling witF =220
120 1" period  Period i Period R
110 A : : :
100 A 1 1 1 1
25d | 70-94 RPM ! | ;
=0 | 55RPM 1 65-67 RPM |
e ——————— b e ——— —— ——— — I ————————————————————— — ——————— ——————
e ! ; Pumpback Threshold = 70
] ] I
- | | —
40 - i i i i
1 ] 1 ]
30 1 1 t 1
= i i T
10
0 T T T I: L T ; T T T T ': T |: T T T T T T T T T T Elapsed
0 30 90 180 200 e

(sec)
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DLC Skid

Air Filter with
Pressure
Regulatar 1

Pressure
Regulator 2

Pressure
Regulator 3

Fositon

controlier

Solenoid
alve

Input Yalve
Drive

Pressure
Transducer

InputValve

Input Mud
Connector

0On Button

Emergency
Stop Bution
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Mud Exit Port
Yent 3

Pressure Droo
Module (PDM)

Mud ExitPort
eni 2

Mud Exit Port
Yent1

Outlet Adapter
Assemhly
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¥’ Rig Floor Display

Natany Stnmnalide Mg N Dugbag |+ ) 228 2
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