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e AR AR R — A, ELDEIC SR B = B AR U SE g oy, ] DUR = i R 2
SRR FT il B B A S — R R R T BN R . (ESLA S SO, AT DA R 5 — R
=B R 5 G R RAE S — U IS 2 R 5

[0052] AUz B3 AT TN A8 B g e 1 2 A, 481 4 24 0] FH U 2 B 18 e A EAT 7€ Ir) i
FEISERL AT B S A5 AR o AERZXRR AN, 38 R E I U AR T 88— R FR. Al LAl
RS —FIE REM GG I (A1 ETIR ), MR =4 A3 AS e e In i 3R AT B4 900 2 3 10 28
— MU A T R A HON S — 1R R A AT S JIT SR B b RIS AT R B T A
o INIE AR TR BERL I, BT 2 I R 50T H T HAT VLR 3R

[0053] £ %) —J7 T, A B T — A A HIH B B 72 1015 5 R 3RA5 70 B B AT 1
T R AN B ) TR R G ISR BCH B2 1045 5 H TR YRR B AR SR U & 73 77 ) R
Bo i B AT 2 B R AT i BB A 20 S D0 B2 R i AL A H B 3R F T, i e R
AT SO SR B OO FE T SL AR — SR G AR o AT 2 P 35 X R L A A g
RN FE B AR I &, W IR A R BH R LN B R AT 2 R SR R AT B N A
G 2 L BE R ) [ A R R B R R o 0 TN SR LA AT DA AR = AT I,
JPU R 3 FELBE 6 | [ v B 2 R B 0 T (R 2 b A s — AT LA P A o S BOR A
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[0054]  EJEHI 80 (GUI) 2 FH T 0 Jo ) 3 452 280 LA B ) R s 486 285 SR T AL I &R 4
853 o 1% GUI AR T4 2500 A8 B S I B P B ) e 4, DI T e5dk i ) 9
B SR BT

[0055]  JEARVLACEVEEIF AR LU T UK

[0056]  HI4Htk Py A1 U, 5

[0057] for m= 1 to Nsamples

,
Boy Vi ¥ o P

m=1 "4 m-)

T
I+r, B, T

m m-1

[oo58] P, < P

m—

—

[0059] U, «U,,-P, -rl, - (y,,,-, ~Upit Toa )T ;

[0060] next m;

[0061] return(U) ;

[0062]  H.A .

[0063]  Nsamples J&fE—PMEHH PSRRI RSEH
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o o0 L 0T I B — SR v e I 2 1 DT 0 R 281015 5 6 FF AT 7= A 7 I TR B )
VR AR TR E S
[0073] AN BH LAt 5 T8RRI A 2 R IAT Mo A G RE AL o — VAR IR —
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[0083] PN 545 o) Ttk T A &G =SS 40 (751248 :Rbed_h, Rbed_v, Rshoulder_
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Hh A o

(01211 5% [ I 52 1) 77 S SR AH O PR RSB () A R SR B S5 34 )

[0122] i FH] T P I 20 f14) & Bl R 2 SR e 6t 7 ) R A FEE PRI i o — oo A AR T o A 245
W5 I T B It i 2 B R R w R SEEI T I R AT o A AT DA IR () R 2
14, BRRZG AN 5 AT R T R B TAT RIS I o AR B B 28 —Fh ks
A7 ) R R E

[0123] K4 /RmE MR T H T i E 30 & AR ER T H 36, 1%
TH3BFE—RFH/RETH— BRI RER ZRFH/RET RFEAAEE—IR T
() EM 3, B2 REE R R B8 REE R IEE B 4 Lo 3B/ Y T AR 4 35 1 &A1) B il A T
No. 20003/0085707 ( “Minerbo %&”) FEHPIXFRXT (17 A R™) , %K H LA HE AT H O H
AR RHZAE N A TIEREFIfR (& W, T A T2 R IR TR GTas Rek T fElcss
R R, BRI H W] Fl TXITRRER T2 FIR o N 247vE B BARTEE 4 T, AN SRR R 16
RHEFETE R P AR AR B AN TR KRR 72 T i vl BH e 25 28, i RAEXHR
PRAE RS T 3R ) R EEOE WAL AL B, WAL T AN [R]F 1] A 0 PR R R 26 B
R A S TR AT LR A o A i SEERAH [F] i 45 2R

[0124]  FEFRAVETD, B R RO IC RS R T & H I EM BT B HE KT FUR. Vs BA
S AL SIS T H 36 HAR gL 25 b Sofas oh B AL IR 58 — i REk T A R AR 2
ETH36 &, Pt 5 T H—hef . 7] UM RETT AR TR I RE& TR 04,
YT HMARRE RIE AR 0 o B THBER, 6 M 1077 67 A 22 A0t n] 387 A g AR
T Cartesian 43 &= [F{EF .

[0125] V. (#)=IV, cosd, cosd, +%(Vu +V,)sinG,sind, ]

[0126]  +[¥,, sin6, cosb, +V,, cos,sinb, Jcos ¢ +[V,, sin@, cos6, +V,, cosé, sinb; Jsin g (1.1)

[0127] +[-;-(Vyx +V,,)sin g, sin6y, Jsin 2¢ +[-;— (V. =V, )sin 6, sin 6, Jcos 2¢

[0128]  =Cy(6,,6;)+C,.(6,,6;)cosé +C\;(6,,6;)sin g +C, (6;,6; ) cos 2¢ +C, (6;,6; )sin 2¢

[o120] LA Ui ST —HIBAAR I Cos Co» s Copr Cog SRARTSHITIN 52 B 1) Hb JGOAA) 1E 10 S

FIAS R IR T o 2 BB R E SN

[0130]  Cy(6;,6;) =V, cosf, cosb, +%(Va +V,,)sin8,sinb, )

[0131] (C, (0, 6 = [V_sin® cos 0 +V, cos 6 ,sin 6 ] (1.2)

[0132] C, (04, 0y = [V,sin 0 cos 0 +V, cos 0 ,sin 0 ]

[0133] Cu(er,e,{)s[%(va ~¥,,)sing, sing,]

[0134] c,,(er,ak)s[%a/y‘ +V,)sing, sin6,]

[0135]  ARYEAK W —AT7 1, B 2 IR BIIZX 8 R LG TR A7 B AL TR i o P <

Bl LA 12 AR 5 A7 A 2 ) BRI

[0136]  EILXFRIRAE, BI( Op<OR ) ST LU AR (1 1) fLR -

(1371 VRg) = Ve (8,67,64) = Vier (.61-6;) =

[0138]  2[V, -V, 1sin(6, —6;)cosg +2[V,, —V, ]sin(6, - 6;)sing (1.3)
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[0139] =0 (6,,0,)cos¢ +CP(8,,6,)sing

[0140]  FT I~V (Coor Coo) TEARVRRSE HITY 2, BRI AT TAR R T 52 S5 B 00 05 3% 1 £
(RIAE R FR . IXRE, SRR 2 AL SRR 5 125 5 1 7 R F 81 o

[0141]  LEXAKBE, 7048 (235 SURAT R o 6 T ST 2k Ui, A 1 45 40 B
O B SO R PR L, WA SRR, V, =V, = 0 H.V* (0) B HH4L cos®
Selbo TESEIRR b, 5T R 7 T AR 0 o @E 2T B2, 0] LA I R A Kok
VL2 17 1]

& (0,6,
d’ 0 (8,,0;) v, V

[0143]  Hrpjighs ., 57 EEE, KR T8 S 2sin (6 -0 ) L4, V° (D) IE
¥R V,-V, 1.

[0144]  — B % R I 2R LR 18 T BUTI 5 B2 03S S Pl 1 FoL P A9 0 a2 » gl T LA s P 0 .
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it FLPH % . 7E 18 8 HhoR tH B RS R 36, A P 84 ~T LOOKHzZ P56 Yk 19 M o) 2 28 B~ 2MHz
(AR RS L PHR (AR A R, = 0. 8Qm,R, = 3.6 Qm) . iX B AFRA B 58 T XF
HoAh S H 2% 1, 90 1% o) S PRI IR o R 00 A el FRAR AT B o o P ket U A A AN
R 205 R AT — B G G IR i DR 07

[0213] [ 9 7t 7 R 2 T 0 R0 A 4 T SR R o D 5o A AN U7 Il 1) 84 BT
400kHz [0 SR AR 2 A8 FH 50 20 SRS (9300 &, 2 AR ELA 100 Qm [ [ 52 A J2 L BEL K
MAFAL RS PR (T AELLR ) MEEE . Zu N X2 BB AU, = SR A
FL B 3 R B R o A o TR 1100 e TR 1 5 i 7o ) S L L 3000 (R B2 8 0T
A LLMZAS 2 B R 45 31 Ho BH AR B8 (4 (8 o o e e

[0214] X TN J2 73 FIG B0, 2orb 43 SR A0 A 2 1 e B 20 2 %0, AT AT BAAE
=AM Hrh 2 DA A T H (Il 3 A T H 36) Jl [l e FH 22 ) A8

20



N 1573013 B WO B 18/20 Tt

[0215]  XFTELE B2 43 S0 3E 0 AR AR, a] LU ZE T US & No. 6594584 it 2
PIFE AR TR o EHL TS AT A BT v B FL I B Bl T BB T fLEL
TR 53 BE I FFIN BT 15 BET M Y o AR PR A A, IO W 0 1% T HL I T R o 4K 5 48
VY23 BT I 1) T e R0 £ 8 Ry e N2 [R)EAT BE B BT AR I 2 SR AR R, R
2% U A A G B B4 22 50 7 N T B 6 KT B 2 A 1o R 24 JF 6 R B AR A
SR DX 3 5 SR I T 4 f 12 2 A 2R R A 1k o

[0216]  RJG PR AL . R BEEN] DL Tl S RS2 R A N SR 5 3 5% 808E
A EIER . 12T 2R, e BBl AR A AR 10A R HE T LAY H
BH #2655 A B ], K] 10B AR 1 X3 5 (45 ) fag Kl X ebst JLER B S 1k
W2 B 1) 4 SR LB iy BELUE B R 25 SRR RE . bl g i 3 3 B2 B SR 2SR i 2 1
PRI I T DA SBT3 4 J2 DA R DA 1 R BH #6728 A4 EUORT v BEL B 1) R BH 38 AR 4 B R iU
[0217] AR S W) 53— T3 T A A FH A S £ 40 S B0 B R AT b BT 3 1m) )BT PTLAZ R 11
K Ui BB AR R 5T ) TARVRE . B 56, 7E7HE 110 AR B Fodk () BRI DT e 43 AR S I Ik ¢
SE M EAE . RIS AETTHE 120 mpod i B 7 JEL gy i v 3 8047 A FE] 8 R 10 H A 2 BB
JE [ BT AAL (eI A ) .

[0218]  SXJ5 AW 70 130 4R 2 & R 2 i Gl B AR e VR . i3 2 7
JAa 3 J2 B A — S 20, W L P [ e X e AN 2 4. ] B 2N R LA FRH
Al = e A E I, AT DS FEfE T i or At 1X M5 BT LA an ) A B o3 SR AN o2
) TR 7 L BH ARk e A . 07 b, IR RE (N 7 B i = A 24 R Z K E A B
PHZEE (R, M1 R,) VLSRR b sr S HIBRE . J7HE 140 s — A 5o BB R AL 30 10451 1, & nl AR
Pr— SRR, JF 8 G A0 AR PR 200 R DR RO VR L, A 3K AR PR 400 T A7 78 — 28 5 Bl e 6
A AR VUL ST AR AR A

[0219]  BE, # M A BB AL B RE (J7HE 160) X 2 AN RN EAT Posl i L4 4 (7 HE
150) o ZFEIEIBAT AR, X SRR N 5 (B 230 5 % 1) [RI PR b Bt ) 315 5 2
(P EE B & 1) e b SRS ), B0 FE

[0220]  @[F))FL 4% [l [F] 1 (SR A Sl ipHA )

[0221]  @[FEF & =M (1240 :Rh fTRv)

[0222] @ Al 4% i) A PR JFiAa i, 70 S LA EBBAR ( =/N3 %% :Rbed, Rshoulder, i
B AR )

[0223] @ gl 7y FE& ] S MR GO 38, 20 S EL B BB (U248 :Rbed_h, Rbed_v,
Rshoulder AR ES /3 FIEEES ) 5

[0224] @ P A~ 43 5t 4% I [ 1k b 4 3% — A 2 40 (LA 2 40 :Rbed, Rshoulder_up,
Rshoulder_down FNFEES T H LA EFICLTR 70 SRR RS ) 5

[0225] @ Py A~ 43 5t 2% 1) v P M B 3G = A 2 40 (N A 2 2L :Rbed_h, Rbed v,
Rshoulder_up, Rshoulder down FIFEES T H UL FFIDL N0 IR ) o

[0226] X &BIALIHIRIGF— DB F

[0227] A5 AU 1k P SR0IZ00 S [ 00 A A FH 56 A P B 5 O i I aze 43 DG P 2800 1) T
B 44T CUUREIRTT ) o AT LME AR SRR Akaiker /5 BAR#E (AIC) Y Bayesian {5 5
PR PR Y () SRR

21



N 1573013 B WO B 19/20 T

[0228]  ARJSAEAIWTHE 180 AT HIRI A RLAL , LA P b BB 2 15 SR T 345 1% T
A 3 B LAt 0 2 8] Al B R P R B R A 170 RO I T Ath S A ) B — 3K
T AR AR A B — 35, WK LA R T HE 190 FRTET N B 3 5 HE 200 JEAT R IT, 7875 4E
210 AR IS Y AR o Bl AT AT R 2 B0l — P I SN s I (7 HE 100) , 13X
FRRENBNTTHE 110 1 120 H VS ECAI A AP B o dn 3 Pl e i) e 200 5 5 AE 170
S H D EL A 0 AN — 350, R S BB . FEIX RIS UL R, AT S 584 BRI R A4
R e — B0 AT B A TR 220,

[0220]  JE%, ABE BT A BN ARRE X T RS T He 75 RS A 0 2 e 75 DL R A
RIS BB, RISERs b ILSE s A 5 e rh s AT I P A AR B AS TR o 48, B LR N
WEE A XA E AR B TR RSP A AL S e, e AT ] DL B UL i R AR DT A
[0230] I A2 T Ml 0T S AICHR P W7 1 2 SR ABE IR (%) R 3% 1 R BE ) A2 R D A e D (L 1
o, BEE A ER TR (J7 8 220) HAG UL RERE ARYE S B AR BN
15 BT S (J7de 221) s PRAIERIE & — 2o i 240 (7 222) s BBt eenT e
B 5 52 BIAELFELEAR I P 0 A B8 s ) (0 A 0 AT PRk b B (T B 223) .

[0231] [ 12 7 B A2 Rl o] DB AL 73 55 BE B 1 o 1] ) (P A0 4 PR D AL e 1 dn b 7 Pl
W AT BN RBE S PR 20 R, E P A XGE MR T 4 (7 H 30) .
ARG RAE A/ T LA R RE AR Y B8 ) A B RIS A I A (7 40) o IR ELEOR
ZHUE DU AE— K XA 1R 2 A A O 7 L B R e, AR % — A F B R R — A
SE W) AR P T AR e SLAE 0 PR AL R (RS IE S LA ) FEE ES 23 A RIEE B (7 H50) .
WA O A BB, Wl ] 9 P fse A58 P A g il BN A K A 22 B (8 60)
SR Aiff 7 B 7 P BE 2 AN PR B 20 R B B o (B 5 B 70, 6 T 225 488 (0 ) 8 A N 381 s S A 28 v
M7= A e 37, 42 FE ] 8 19 i 7 I 7 2ok i B ] RRAL (7 8 80) o 8 HiLBH 2 AR Ji &
AT 22 LA O T, AT LG Ik — > B B Z AR A 7 1] (0 208 5 ke A il = 4k AT 4%
Kl

[0232] —H CEAERBER TASE (TR 20), W] DL A At (1) S i 0 & {2 3% 4
HOG AT BB (78 100) FFREATRIAL (78 1207) o X577 1) I B AR AT 4 B EAT Ak 3
AT LA AR B — N Bl 2 TR IE A SR B DL R — AN ECE 2 2 I HLBER (7R 220),
TE 77 e 200 ] DU tH X e g nT AL (7B 230) SR¥ e FLAINT .

[0233]  #R¥E AR B — 5, B ¥ 0 (GUT) T8 FH R 7 R 5 30 5 A 245
RIRTAAL . 18 13 R T GUL (145 84 1 7 B BRI AL 388 3R I AN [R) 7 3. BRI, 1% GUT ]
LA

[0234] - X} T-45 @ )2 s AT AR A

[0235]  — XN EAEBUSME ST HIAC S

[0236]  — SN 4 4, HORFAEAE T -

[0237] = Xf—NHLFH A — AN EE S AT R T A S B I (458 Bl a8 R
#)

[0238]  — ) FH 2 T~ 5 3 St v . [ B 28 R B BB 2R R B W B PR, 456 Akaike f5 B ARTE
BB AR A P E AR #e (inversion) , HB)ERE

[0230] - RIEN=ZEA (W ZHMZF S - AR S APY A PR =R ) 43 B AR 240

22



N 1573013 B WO B 20/20 7

(TZN 64 B HEAT A8 B AR, TR B 12 AT 2853 12 B s A, ik
B, S FE / TG HE L 3 A BRI e AT IR/ BROZE B8R0 A mT FH I A

[0240]  — FEPREUFIAZ F AR A D)4, DAL B Ay

[0241] = S0 & R0 Hm] 4k

[0242] 14 7R T fERE BRI — N o A5 B LRI BoR T AR R b B A )
B RS FLBNGE . 24 5 1 25 A B AL o, IR S g SR AR PR B L B R 20 A A B
BRI A R B . 1 Rl LR — I — IR Y R T R E A SR
R R] CLAEWTHZ WA o A 0 B RS AR R 400 B Fh s AT B A — 4 23 2 A 0L, thnT B
FE T T N R AR M TR I R, AL

[0243] - FEPAT 73 5t

[0244] - KWEE R, LG T HLRE T2

[0245] %% ] PR AR

[0246]  HRPH3E E LA H1IE A FF No. 2003/020029 ( “Omeragic %¢”) T, 7] UIAIH AR
KRG ARG D —AMERHK BN A R I TRR S5 R R AT 25 ) SR & B 2 1
AEAST 22 B 2 LUAH DG I EM A5 A FF LA E & ) Mo 3 & Omeragic AT T BRI AL FL
AMER AT X PRI =

[0247] WU MRS BlAR R 875 X0 6 30 G B0 S8 7 1 45 R, #R 4R US £
No. 6594584 (th L 7E B ) KIS, Al ¥ 7 i R ECE I HARAT 2% 1) Fp M o XA
TR A ARG H

[0248] ARG A N 51 A1 BH 17 (e R 5 R L P A 48 R P 2t 26 B 1) A P 2
PR T RS2 ) A 1) ek R, AT R B T AR IR Le kAL A B FLAME R

[0249]  XF T AR E AN 57, AR B 5 0] DUR) A — AN B35 2208 24 1 38 FH v SRR SEI A
B, 3 S SR AG T 2 R A R P R AT A R B R b 3 . T8 M) ] E o AL AR PR 2%
BEE A — A B 2 FE A7 A2 B R BT IR R o AL BT I — A BCE 2 R R TR A
AT 9K 5E IR FE o IAFR ST A7 Gt 208 B 0T DR G W A . CD ROM AL A e 5 L Ry ik
17fds (ROM) H i — Ak 2 PR A DL R At AR AU A ST AR B R B TE . 182187
AL “ HARDS 7, BRI E vF AL E AT B =% X, T BT AT 4R 3R SR 1« YR AR
TR BB U R PR I R R o FEFPAPAE 25 RIS gm s (RS i 7 AR L AN T2
PRI I, G4 b B 5 ] DL T e 4 TR, BRINASUR A B eI AL, RE
FRATT B FEI H ZR G & w] A AR B AR, X S R e 9 i 28 1T H . LWD/MWD T B 8%
LWT T H.

[0250] M\ | [ PRI R I 22 B AR A AN I 20 A O RS o A 17 1 ] DR AR A B e A A L i
SEH AT 2 FME CORAE AL

[0251]  AUtBHBAH TR MU B E 1, AT E . A KB e B BB Bk
HATR 2 o BRI SR P ]V “ELHE” I Y B AR A R s 2/ DAFR”, IXAERUR R i o
[FIFN RS FF I o A FAh BB TV AR R HE 2 P 2, BRAE A UL

23



CN 1573013 B

i BB

1/12 11

[

Tt

R2

T2

1 (BEHRA)

=
-

O

24




2/12 3T

4

A B M

3

CN 1573013 B

92

GUI

95

Rl

RHEE N gs

‘/fIO

A

/'
9

3

,- PUMP

K 3

25



CN 1573013 B "Lﬁ. AR :Fg Bﬁ 3/12 L

K 4

2 y: $3% /g £ 4 /h: A

1 ! t

Kl 6

B 5A

26



CN 1573013 B "Lﬁ. AR :Fg Bﬁ 4/12 W

R, @B

8

i
8
[+ N
&

---------

o0
o

[=:d
Q

H0{z4s A% (@degd

TVD (feet)

K 5B

27



CN 1573013 B

L I I i

5/12 T

E) A7 & $4R 69 Y58k
(20000, 200, -250, 80, -120) at SORPM

B AR A SR IRE

(20000, 200, -250, 80, -120) at 50RPM

K7

28



=
[~

R B

3

CN 1573013 B

R SR |

b e eoimenni

e vferinaneres

pr < xsxaeosanna

Wonefurexornerensan

KRN AIAT X AN 2P

T

I ey

it

i s
HE 1y
“y ot
- )
8 $: q:
2, k3 .
5

100

dxrhenestdnacrmrsrnnd

v b
S preat feerinace b
perpanmasidesaieneianid

ser v

10

404
[T NIRA, VPR,
DR AES

Ry (C2m)

K 8

29



CN 1573013 B "Lﬁ. AR :Fg Bﬁ 7/12 L

30



CN 1573013 B "Lﬁ. AR :Fg Bﬁ 8/12 W

— T REE
100

R A

’§120'

S mf

E“‘U: o
150:

160j N
mop N
of T N
200- . ‘J .n ‘ f. . N ‘ . 1 RN N

80 80 100 110 120 130 140 150 160 170 180 190 200
TVD {feet)

Sl

-y

Kl 10A

R@Qm) | R

NS SR NN S O N

F -1

b A

b PR 2NN i

b .

- T IR

L . . . i L 1l
i [T i A PR | " L d [RU O n Lok 1 L IIl ol W

90 100 110 120 130 140 150 160 170 130 100 200
TVD (feet)

e
(=]

K 10B

31



9/12 |

A B M E

LS

3

CN 1573013 B

32

F o EH 012 T
*
a4 55
00¢ F
0L1
Wil | HH I F
5 L gaf 2

061 T E R
| owewHTws  |ac! | 1
m HFP R 091
w % m T
m . L | T
| OREWEHT g wEEY B W TR [0S
m r m Al
w AT m
m 1 |¥44 m x OO~ v
m t m
m HUHT | W F e
M EWYEY | _
| TEEEE R

0cl

r B i
011




10/12 11

4

et

AA

i

CN 1573013 B

¢t H

YLk 45 m m
00¢ W SV |0y |
....................................... g 3 W
L2 be g m m
w EC T
¥ H N Lok T Y 0ET ! , m
| viveksatex || B/ FEB |os |
FE ek A CHEHFE Y 02T i
, RI o

v 0Z1 B Troy w

W E e e B w

. FHw H M

ARt 0z | B EHEY | oc

001 | W/ E ﬁ m

33



CN 1573013 B

i M B M E

11/12 71

—C o

T HAL

B it

E GRS

E1E S

I%ﬁﬁﬁ RTAEA! gk 3

ié\%ﬁifﬁfﬂl l & FZARA l

LA

IDEAL Comm

K13

34



N 1573013 B W OB P 12/12 7

Blnveraon Hiodog

2120 22140 2160 2080 2200 2220 2240 2260

.

: T ; et L ) ST OO
2080 2100 2120 2140 2160 2180 2200 2220 240 2260

Kl 14

35



