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CmMO3 CF pOy,HAT pFIMPFIyYy M bMF
PpFYC F?2 WIF3Fp pp Gb
AFBC Fb wnpu MnYdc Wt OYc pFJFO FEFF Ubh C
bpHB 9OTM Yrblx drpy Ar K - FOTF afp_ 3n3 ™
pOy., pFOLU #WtHBbH
PPFYc Uycbitb MCxXFryuUr? pF33KF d9Cs
M eyB € Uy bIOFB CFOJOc F ™M wunpu QY ¢ 1nx F
CF c¢c__ 4B d9F__ 4UYy4d) b afr_.  tXF F_.. 32 ppF.. Y
ofF TFITK
BWPHOCHE b UHX
bFOL HA3¥3B UsFpO
UsFf 3l pFO3 nNy®™MFD py KPPFYC 3] BEF CTpPCy
mny nbh O9bFOB WAMFT 3¥xB cHdj B Y9m¥pblBF
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: .M YFDO3JF PB _ CXFBOp
pFO9 3)j B chfF3l eyB C M cTfFy TEOMNT Uy
UWOHNnHB FT Cc9bPH c3y3 Sy ™M prb afrt xF
_CXF._..  FTWIF, pF®k W), _ BFjemM FO_TTF paf. BC
mMcCl afprb Uryld ntysax pp M ¢cTORB U>s3HD
M M BTFOiB OTpFb W3 ppfFpYc Ur yu n<¢ FpF
AF.. THB ™M pfF_.. 3 ™M ¢, C_ XpF3 _ F. BO, _ FE
OXHBUNFRIOK e3Tp BFI M pFb aAFpBCxXFp 07
bpOb 33F LU OyO ¢, CxpF?3 VNWFWLCI ¢ c bF >
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mNtFOB CF Fp Frl _ pFppFOU pFYB UTFKpP
c3yhK prpn1ly.pp M UM PoibF ™M 1n3 T3k PC
Cs3l _ #Ar bljB M pHlU g 3x€7 LHEACEY X F
Cyhp Cy KFHPX pHD ®HY ¢ ™M Xc mn3 _ Cy
PFBI3ly 3 4HBF39B NHAcIB W3 ndAcIB Fp
CNn 3 Y9 L MF CKF, Cy Crrx UT FT1pp pPFppFOLU Aw
Jdy> CF Frde pdpKE?2 pFTC ANl B M ppFasTO
.CTpM. 2 pHD 4H449B bHFH

U FH3bITOYyO pfFpn3yBC phph i
XFpOTp dfF 2HHBp AHAPB YpHHhD e T KFX PF
Fn 3B Wblh mC3 bFO_ d9fF AT LU F3 WMFIr kK
I B CciBB  3pDO, X 6b uFU mnb prBBx 8P CTF°
Xp3u FHHT® M C3b ppHI DX pIDF "3 H nPF3b Y ppfrYyc
Cl b O, MHIT B F39 ¢33 TO36 uncCl 3r ¢ WHX
9 9T Frsse ™M uppHd>3OH a6 pmMp CF 13 B |
PF? UBF aCwvr VNUHBp ZBFOgBOx YFdHHp PpPoOF
MFbHD bHB F2 M N3l k8 Yr6IDRp Fii2s BM pIMPEH T
UUp pFYcpPpPOF ppFr¥Yc W3 dppF3B cTFDb Ul
MOy 3 unpfu MPpFHT P pp ppFYc Wr hpa CFCAN=
pbpO. yB uUufpY ppFmM. WIOHI NxFB 39MN73
"3PH 39jB pbBFD Fb Fp urvy UBHBF aCb cdAbll B
"3 UBFPY MUCFCxFb lilids IMBFF Tp€x O_ 29N 73
CFbOP®rb FT ™M W3rl B cogbh F?2 "3H df N
N3y aFCUF FpCte M nprYshr upt gpOb 2 pFO3 I3 "3H
.pHIr X ppFYc
CF pfFYc _ cH?IPH ppFrYc pp b UBF poyVYHb
pbr nB Ydfr K 6iBF W3 UBp pp ppFY c 39 F Db
W3 jH  EITpPp pHT M _ ppfFXCcEBFCFBp Ey>sFp
WTFYF pFO2 4 hrpdisblldCs KmK M M8 13 pp
S30u aCK FT@BBPOUPF®IOY 29323 FDb buB pap2
bHOFI| dBTFpry pO®B8 c¢c_ ci b 3 aFBC ™M ~ 3T
W30Y I%F b pdy, pFOL, AbTb bI93b £ F3bds Fp it apH?
.ClF2 Mgl Fp 23x OT17l|t N @DHDFOIDBIOBp|
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PHXM N3yGCe68 CF _ U6 poIlh W3 ppH3IIDF CF G
MCIl  ppFYc 6CFL unppociBc MmppWs bBF UFI T6
ol _CIl F?2 uCB®8 pHtwm W2 cbll a3 Urry pp
qClpHErx uCtwOmFp 3B FD ] YHb Wt 3Ibll i
bltpul? ppFp 6yUdYsl s UJ3Fx U6 JOLU OFDb
b UBF CTCl ppCUY? chblis SP? pp PFIj xF

pHl X uCtp wnurpvy pp B JIOU U]
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cChbbHl WXFpPpIOTpPp dYUfF 2HBp pbh
_Cl F?2 WX FpOT1Tp eyB C popIl'h CF 4 2HPhp Es3
°3T F Fh~» Oy 3 Fp FMFd3"Bbvb UBHF acCob
29 FUBpPpP wnpu mpFHT p U3 TFj B pFIO7D M b
ne W2 Ohgs WIBOH M ~3T7T03PHPF pPOY DI CF
bFl . ™M €3937Tp CF plOy. . HdAt M agCl 6pF>3 M
[/~ Oy 3> ETFjB pbbHT WIHK MFY UWXFKpP
eTHik3TIOk pp cHHipFOPAI W3l Fm, pfFrb ° 3T
plEBFB pfFna3yleCd amp Ubp UsF k¥ GIHBOHGOK F H b
AFJOyB 13 €321 p dCI M UPHT X E€EDT P pPPpFYC
PFIKT B A CM CF cl| F X VpkFAPT ew 2k Kpp pHT HB
.pbpFp c 3?2 pFC?26 undYH pmp O
dF 2HPp PO D3 sl l nhHFpe ™M el AunHADPB
€EOTp ppFYCc afr.3n3 C3Db FYTF Fp Aafrrywh
M MpOb Ubpp HWHA, dYpuHk 1WDCEpPFEX LWF 3
aMpp WD WoB UfF IDYCREFCEWPF ukp D3B3 Fp 173
M eyB C afrblj g hF 43b VWwmEDL hWYWHFMpPpFKFLT
Cl F2ICTEDT p nnblybpmHE Bpp€DdT p CF pOy  HHA
.pOy. dYpHH ppFmM, NIOHIK F35 aFHbBpPPFYC
W_ XFKPp #_ (3he2) pp YBCK Wr FCIIF PF bI3STF
Uc Fp MHY X 132 a6 2Oy bceiyadt bm T3y p 11 HOH |
IO HI Nx FKp aCl Mr + CGF m Wr b eys C
bHIr M CFCXF n329cBCTFFP? M3 B CIDIFX pOy HAT
.C3 b UbOc pFCT MNKHIK cHA>3Fp umMpFHTPp
Fb pHI cN1H CT F?2 IWKHWHY HBc b HpIF pF n 3y BC
bOdy dYpHHL D3 r b wnpu CF cl B 23 bpFp
Wy bFshmpCyk pfrl B FdHK pPOMfy iy Abb FDO



nFEu amMmppbnne?d» PHCTCI €Ed1Tp 2KF?2 pFC36 i
VTF_ #n? W b ey C agpObNHIGE pB pIOb
.pbHrXx pFCtT WIWHI egaT
S blu CF CTtTF3?9 _ pMOXx eyTfF_ pH>d pgCm OXF
i 20Y OXF pp WIOHIO ipxB IEFF XIIBF Uudbd i lO
ny A4bh SbB 39 F9 FOx6 agampp wncCl PPFYC D
M, BFpPF ppfF. YC M upH, rXx N, KO3 3FpFp 1, 3B FpC tB ™
_pbHr X MWHWHIK 33 FpFp “"3T17T03HF @BfFmBD 1 blxE
OQ9KFbHD FT WP BFp NIWWUKOFpFiDbD UBF acChdb
MEDr k. W2 eyBC oMy 3 pp WHKWHK UFY bhpF
CF ppO., ys PpwCs f/irt nb "3103HF WY bpF
.CIlF? 23rb 9bp WUFYbH
F2 aYpbhmMp WIHHIKO "3 pCFyx O Tp eyBC €9
pp O3 ppHB Xr K Fb ppFAcicHEHMBFY¥Cpph
pp m g Tt B FpF wuncCl Mgl FEmMm, pFrb pFC
drrfl pp O9rbIOTHMAFcABFE pFCt HWIOHIO pF b
Wwr pmCc WBW¢EHBF W3l FmM,2 pfF WCH HOw e \aT F__
dpHh 3 c4A 34 NKOHK 33 Fp pp CT1T F3 MKHIO
F?2 wrY pp ppFpPpO3 nOn3 ~1_ SHEbFb pOIy
T r_ Y9frhplB N3 WHOHHO OPHAKK Wt FHB 3bll B
pbpTB UFPIXF H4Hhx XrK wm a6
° 37T/F ppFpPpO?2 wnDw plp pRCt kKO I L, bHT /1B
PPF.. Yc c¢c__ 1 91p pfF.. n3yBC pp neebly Cr ok
Or 4 m o 3TbRMF pFC10 DWW UBF Dgmw®d CxpI,
CTF?2 b pHMCECAIHIKBFE D ° 8T EAHBF pFCt nlOHIO
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" BUFCc UBFbPY #©3 afrprl yxpiBlOGOp MAMC?
O, 7TCblT W3 49N Try pprbll HT M CXHI Ur b
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W37 B Fp WHKWHKW CF pcpF CUCB FOF Hiibg | Fp c bbbt
CF pOBFbOBH pHI 3 Fp cHA>3Fp cdHF pFCHTt
poOT p el Fp MWKHKO Mp ey’ ™M HTHhxX wufp nb
F9 nWHOmpoO O 4 Poig> F UBF O3 n3pMDHBFC erT
dpHH O39n33 W bMFO, 3r K PHFCtfrd, o €blF
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pWpF B AFTr33>fF B pFp P YAFFoE Yack | paFTxp
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"3 T pFpwmp pp bFH®BFpEJAIr K cxfp bl B JK 1
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PFN 3yBCCPPFOBK PPFY C Cc2HbP 33 Fn3yBC OT
aCK JOy Op nmn2hfFBB mFcadyh WX FpIOTpP ¢ 3I3HT
ny ppFYc _c®B3 €M M6 polh IO7TC pp _ acCl
pp ppFYc M NIKWHK agFBIOrk H4THhx XT1T0I0B CF (
F?2 Fn3ysBC 3y 33U eT F pcepe Yl HiHE faBOyo3 Fp
.U BF Ob UUcFp wmgbep/Imrd TB Pp
PFAK3 TOK _ UWfF _ 3hHhp Ct O3 iy IOMF ppFMm, nT
2B F | ppFim3s IpFkk M ¢ bCT aFCHK M YFOyr1 /1bh
pFYl 2 cxfplF XF pmMOy x M 294 X #M33rd€« _ cT:
.U BFpRMp pfkF . 3 Bp WFHXF CF D23
92 F bIOEXT OB ®F » kOy ynNbh M U8 W32 ppH3 O
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UUue pFCT WKHHKW 4THhx _ €mpCleftPdP pmEHAB CF
2 Sblt W2I0Y pmMOy X FD UIWHK aCxFp ™M ct
PpAT pl Fp WHWHK Llrx mMub ib UBF eyB C [
ppFp c¥Y 3B OyXFb nEu OdQr K m ckC3 6 pw
mFMb EmMp CF O.. 3rb pry.. 2 ppfF.. Yc cTO_.
F2 W6 ndOYH c¢cY yb Y4fF K biIBF MEIFFC@EBpBF 2
PF.. I T ey__ynb m C__  93bB ®F__ T KF pp U8
MnX FCEmp 4bh OB ply ., MCFCXKT p3 WLCHIFIsPBF pF

.UBF OFys U8B olh
M W3 TFT 6ybljb iryx 4 QH hpFpppp AV kg bF
d F~ r_ STFB €GB8 M Cc?3F3l TF oI'h ply . wu
ODTFH 02 cHEHFOY mF ks bPp BhHuHb pDYBB PpFK

.pbpFp Uy tugrF 3IFTxp

MF . PFb dynth M cHABFROD D pwWTPHTIT CsB

Uy 1Y M CFCcECI|F® 1i® ppFYc uWfF_ 9 bp aFIKF
Mx FHe hHPRY Cc 9j B ApbHD wnupfFe 6 _cHOI3bh
M cAjB YfF Tbig>3F 3B cblTdy TOyO FT M C
bHl O3HWFc aAF3yrBF Kprphnis p

ppFblrk AFQy B _ M"Y 3B pPFK pHArT D FT qr
AUHTr 2 M UPpp 0diEd cCHFBHHFBFUYB FT M F B
CTFrx cXfFTFIl TUrabCIF kefrt X F

pkC3 3b eyyJ/lb 3BFK cGCFOTF 393 1HO_ ¢ h>308B
eyBFb UWHj X Ul TFppO XKk FH> YFCnNlbh WUHT D aF
c bFpH?> OF 9 ) TFB M ppPpFYc CFYy X ppHB KB
.UBF ppmMIOY M aCb ppOb ™M dfFbpFCh a
MFTAXb b APB UF ghHp CAgbs prpnsrl U c3
pOH Wt bfFHhepHF_c3ymMx6 UBbH CF agfr3yrBF
M Uy 3F32 _ CAgbs pipAdr lclT OpFfek 9 fF N1T L M acC
M °y_  WFHXF ppFCYUB ™M pHbhbHB eOmMp M O
FT ™M cl 91p pFpn3yBC pFO3 UUHB pFCT WK
aKOF F32 pnafFB O9rKk 3j B U3 bfFhpF M "~3hH
X3B pprYc pHBF afpt xF pJOy y_ ™M bJO33bD
C33b YFpHIDHBPp M wnpu OYc mxFwmMO_ dfFTpCs
FOT F BhHb CHA Pbhb #“nx H DK MHldl m CF pOy



.CCFOTF 393 HO_ FTM FBOTPFDb pHDB
CF FB OTPpFb Y9FCn Nbh MUHTr 3 afrpt xF 202 poT
pFp pFOU pp HEp QG U FpIO_ 3y

ppoFYc YrFbiB M eyBC E3t 11D iitHb F2 ppFp YpmIY F3ry
M3 FT FIB ™M OHYN) AmFYEB KRB _ pfFb bBTFDI
6yb "2 pfFb UMOIOI XCHI BYAUT ™M EFpF_ AaF1
.pHI mMprFp MCKm c¢cCFD

(Rotary Drilling) cxFpwmMp pprYe €wmMp
MXxFB 1ib d9bibll B «lHPPBERIY pprFrYc Emp pi
EmMp b CI Gy @qwpbBB FpF FT M ppfrvYec
EMp pp 3Bblil B dPpDIr MECIAF ppfrYc pFI? cb
dFU3B N3 ppHIOD FMTM €08 @ MMHKIM _ cr T (
CUub FT ™M ppfFpYc 1iBFpF WxfFB b pH?D
ppFmMm, MTFBFYIH bMb ACxXx FB WT ygax ¢33 ™M HY
.CTt1pOB
9T F CmMp pPFKFYFYbh ™M ppfrpYc afpt xXxF aF
K 1?2 afrpyyY FUgB ApHY X H., DFHT ™M wupu
Ul Fp g6 209 Fp mEDIHP3 bFCHlkh UT pmCj
.C3TFrx WFCI3F pprYc pFO3 c3
WgBO. B S30u O (Rowrh) EKMPMpP ppPpFYc EmMp |
CF wuncCl b O3 PFNn,.3b AFB IOrkKk ppHTr x O6pF 3
PPFYCRHNEPHIKN BF wunCl POATP WTF_ PPFYcCc bfc
pPPF. Yc aCH_ B a6 ”_ 3 fcel_ HF aFpfF_ Yc 1_ b ( Drill Pipe)
BEhHbh ppFYc 3., nFBOBK Fip @Ux L£DI'a B
n3y NaIBOhH prFnNn3FpHDH ™M ppFrYc p FAXCECHBH X
ige OB apOb W33 erY m XTpdh PPFPcCc bF
PFNn . 3Hh upd> _ €21 p IDF3FUYB pp wnpu mpFH
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) pPppFpPp Fp pH>
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XTrK 6 M Ol 6b pFnkpu OQYc ppRXIB3 €E€MmMpP
ppTB MpPpFY3IBHBF cxCJlB

Sblt pCFCxXF uFp pp upOl TvufF HxXP FCFC UBp p
MEFDrk WYy CBHBI MEWVIWsBI D HIDY brr KF pFO2?
UKOH €mMp ephktppnpryYabHBF FnXCHBHB AOFBITK
CF clfFpx 9YFOrs ™M uMupH?D BFD PpFyr» upm ¢
.ChpB OUFCc W2 #nslfbll mTpFGRAYpPPPYE
cl 9T pCxER P pp pPFT C OMEK FRPpP¥E PpFO7
EHblIB AfFT OFYRER2DEMP CF WXFpPpIOITPp FT WNXF
Qb T Cc pp wnpu MnX F K ppCHE Bp pWFPYFCY sMIBF U 6
M pbgBMFPB N3 ppFrY c pFAXCHBH nx C3IM pF
n Cil PPFYC pFHBM Fn_3bh Y9 NTLH uMFIr Kk un-
pp ™M ncCl mMCyblB FANXCHB gmMpp WY MNWIB PpF
.pbp T BliyAbh Oy  UuHDBp e YHc agmph 73

c bly xp blB cxXFpmp pprYc-/uf-, 3 HBp U>
S>0O_u fRoté®dy @FMp) c bly XF blB cxXxFpwmMp pprFrYc wu
pMp 2 ys WT B THb (Drill Pipe) (@ CH) TppF Yc i[O KO
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CF O T1Tp #n>3FfFl clHT ONbmp Hlly xH33 3 apOb Uhphp
.pbpFp AF3bpF cADb N2 OHh3B NIWHK 3 i bld

pprK pO bObpFb O¥DbBFCc
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iy Up |, —“r_ ablAT pmp pF
T r_ h__ blaAT p ndy Up pp pwmp
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O3 VYK HPp F B HPp F P
13 1387 83.22 49 2202 132.12 78
15 1204 72.24 49 1912 114.72 78
17 1035 62.10 48 1642 98.52 77
20 878 52.68 48 1393 83.58 76
24 733 43.98 48 1164 69.84 76
29 600 36.00 47 953 57.18 76
35.5 781 28.86 46 763 45.78 74
45 374 22.44 45.4 594 35.64 73
59 280 16.8 44.3 444 26.64 71
80 198 11.88 42.7 314 18.84 70
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Fh/. CF prpk OF''d/m w3 B prFHB 13 _ ppFp
cADb 3TCAYbhb N3 pCHUBhPMpPpF@BIOHIII>F B, © 3TF
Oh Mp B37TC3Rh NAyHBPH?D eyTfF_ @©B MBI OT
CTF?2 Fp FNX@mBpppHfkkB W3l 2 g B N uUPF
MAy B HD M ppF&€nvpR WCEF ppF K M Dy b #
CF 3O3plir x EYc 4yH6 CF ¢c3 K6 FT Cc bly 3 T
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b wnpu cCCFnNnx XrK m 2Ord m® ntub 3 p
yUsli e U3 x 1"gB MUCFCxXF F?2 _CKkC? ucCfpt
3 B ApbpmMBpp S>30 m? pFO3 acCb pmMIy »
_BFRMp 9. yB CF FnXCH(TofguebMmmbsl . P MOy X
MOy X eTF 3rj b dpCLU CTF 2cBe TFDIR B M IvMB p
.ClF? W3l Fp Fp
M °3F FFT OFLW 1?2 Wxfpr, Ypuhk W3 FCa IF
caHT MNTOHB O3 wnwmbkK 29  pd®3 O 4y m> 06
pp mmMb@33bB pIOy HAT Dy x o6 PFIO] xF CF
pmMp pO3 1 b pMFIl . pmMOy X #“nblx8 23y Op -
ACHH pFOeBabPHdb bFr KF ppiWelOpmknaBIOh
bmMCT pp Wb O3 pd3 D17 fr B W Or U3 nsgs B
FCg3 92F CF ckFfu Mc Xf 3 ObbF MbFPYBDPB _ nCs ¢
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cxXxFpmp 3B Y9bfp AbF ppFCXHF
mMCFCXF Cm bF hbF ppFCXF 3]
Inch N9 B
334 41/ 20 -11.43 cm 2-3/ 80 AP
45/ 8 5 al2.7 cm 27/ 86 AF Cloar
5-1/8 *#3/ 8 0 3.0218.73 cm 31/ 20 AP
7-1/2 91/ 20 i 24.13 cm 41/ 20 AP
95/ O3 62/ 50 AP
OpFYc nm3se uUCE OpFYc pACHD
eT O3V U H eTO3 pIF mneEFCxXF U H K bfF hbF
d3ryg bF Ph J9
© 37 © 37 © 37 © 37
3-7/8 9.84 7-718 20 2-3/8 .03 | API IF 3-3/8 8.57
5-1/8 13.02 | 12-1/4 31.12| 2-7/8 7.3 | API IF | 4-1/8 10.48
5-5/8 14.29| 181/2 46.99| 3-1/2 8.8 APl FH 4-1/4 10.8
6-3/4 17.15 26 66.04 4-1/2 11.43 APl FH 5-1/2 13.97

F 29pFvMp o0pFYc O0FK 3B MCEFCXF ey nl 3F ¢
(FnxCHH MCFCxF
(DrillCollar) n X Cm
M O, X umMpC aB6I0H Wt wb UBF c3wx@wvh pFp
3l MgB pbF PP bHIJIB M i3l Fp upFe uMCp A8 O Tp Ob
PPFYc UKOB 2K F3 pHDS bFT C agCwBinl B FM
ODFr'ppO, ppfrpYc 6yUYsdHT MpHID FHUFY M 1igl
© 3T FFb™ bHr /I8 M 2381 y? FaxGh O L, CF ik Cm
.CIl fc3
Wwr b M WgB NP MOyx M pfrl T bpr KF pFO27?
UBHF aCb ppfFYc pmMOly_ UKOB STFIOITF ™M [
cUrK fFb unrpy 2OYc UNpBOAUPFMY® BF X CmM
aFt XF pfFb eTF CT  FHKECMUTeRIOAME A4 FHI D 1
OFpHDH OINU N PHBey?d bHI/IB FK XCM bp B
FEXCM NMXWICHF Oy MNas _ P 3Fl/_CF Fnx6 bhwm
bHNTH W3 oy _ prB W °iyb pGIBp F T PFH Y9pH
.CTFCcx Wr b 3fykbp b pMFC PppFYc
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QF N TL eTF cAWPFE wulCh #s>gh E€p 63bll
.bbO. pFI3F pappH> OB CF WxFe Fb UDF
ACHDH pmMp N3 FOx6 Wb UBF YpHH eTC a6
2y B BHBmM OFpHB 233Fp pp ucCl #slr? UKFecC
PO 2 FOXx 8 pgCHB aACwm pSOydbs pmb DEkb
MOYc aMppc BMPPBFIbIl U4UAK in®B iy TGI_b
Ul H, cpfp BFJI cabhH 2y Op nI3cFrx TAHKYI ™ C3
dqF AT'Y eTF OmpWHWFIBy I, x FOx6 ™M ng TpmIOT

bFD NIH) MPCEIFI/HXG MW 6K Ar YKO cK F . nb
nFEu 93 Fp "3 PpFO22F es3sTp pp M aAppH>3>IOFH
.CX HlIB

(Ebl? )Jp&®F ARbF ML
Oh 3bll 2 pFp umMCp Wy xHD c3 EBI 2ANMBP B |
ppbpbpFp pH_ U ppbvbHT N3 hHp UWin @ pmCH HBU hp
Wr b 3 ashp WD bfF AbF gmBj BFbKE CEWABH
.C>0¢ 39 WXFpFCB cbllFr'dA0 af UfF bF T
FT M CKFU ampp pFIO2 F apOdb W3l 2 m C
M uClI Mgl 2uBpRE ULODP N _EWbBl X6pETFT DF T
06 W2 Ohge I33F Db MOIbYP 2SI HF™© 37TmM BhHb
CFy X pprbl3Ovp F3 hOs cbIlF'4d0 agrUlFbFT CT FCc K 31 K
pp Ebl? p6 U HE> DN PDCRAICEDPKMIUND Fb ppFph
M3 h pIOAYAIFIHBF _ X CmM _ oCHUCFLCAKOF) CH
.pHdB
(Elevator) p H bFHIOF
M O9rysxFh UBFbPY 113 WHWEP® KkHub FHIOF
m3 p6 Oy pFCaBF pp Wbc OFB NG YD
PbHIOFh NAyHBH?D 2j B W pp ™ sl 6Yyr\y
6blj B N3 hH Bhip un Cl mg>rh _nCtpd, 2Dhas 6
m, OHK 93 b N3 AHIOM®) pFp Uy bF AhF pFD



MIOHK NXCY pmMp N2 NpIKFBPPFIF OX®BF M
C..3892 Fp F..nx8 ™M Vg il [ BOHEOD F__ YcC pIFICK.
p M, WIOHIO aFB C pp A6 pILIpFhueeT O3l
F wupu Q2 Fp pp FNXxX6 esgl FCn_ x XANs
(Crossover3 FRT C?3b
C33lFk pFC3l H,L, ™M WFbHD ICAKIYEBTHEMNHIO pF
M UWPpHD wnpPpFB FTumMBg PHRxF® PH xmp b
F39 Fp pprYc pFIO2F ngl p CAagbs dY9rnry
bFC._. BBFcBh e__ blrB O T1TC__ blT n_,_ 3 C_. A3 beE
M3 unupreOh Wr 3ICEIGH3 Bigr 3K UDFEJ bpFk
m?2 mprpe OB Wr 31TC3bhb M cADb eyTFr_ W3
cAb N2 Ohge 33IBIHI2OK6 upre OH b IX
pHEB W3l 2 ACHDH uprps OB WD a6 Ix%x OB
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The Different Rotary Drilling Systems
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Dry Discharge and Drilling System

Water (Mud) and Air Circulation Drilling System
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Compressed Air Jet System

Direct Circulation Drilling System
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Reverse Circulation Drilling System

With Augers
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Counter Flush Drilling System
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Jet Suction Drilling System

With Core Barrels
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Air-lift Drilling System

)




el Tty
A 6

(H'Lq) 20
lawey sfoy ayy umog)
waisAg Buyag
uolsshalag-fiejoy

waysAg
Buiug
ualeyiqg syt

Ao 5 e

wajsiAg
Buihug
Aiejoy

waysAg

Butijug
uolssnailad

(=5 ok S

SlowweH onewnuad Ag
™ : e SO 7 e

Siswwel annelpAH Ag
[ By So00a 5 il 6

waishs Butiiug vonenang iy pue (anw) lajep
D 5 e b v ofo Smivee 6 o

Y passasdwod yum Buniug Alg
IS oo |

sug poy

1 Koy oS o 6id 9 <o

219D UM Mg j19siys
I3 : Beipe ove S faew(S) 6 i g g oS




o579 mlrmee | oo 5

i - ralg LA
AR B 2 o ~Ceosf o g o
A=
r 5 o oing'n i»rﬂ_ﬁ{%sb_.w%\h)‘f«?:w.bugl
oo B L Mo s e Aa¢ 3l e s 0 e e e 0O
Ahel el el e n~ \IMJ 11—
NN Py e P € fn oI 7re
L LTl h.ﬁ.hb TR O merefe Aglee €p vl [,
Al 6N - - “ oD ST ST MmN A A D ) o e s 0 ¢ “p G R o U
0w Py
R L ) 4 oo
At £ergn agr € gfomgh f 4 oo oo e oA
wiehse 157 A0 G e p i = T
o ke ) A €60 2t A0 (D cfnle jommy mrwd o g
e e efos=g 5t i s AD R ACD i C 0w Py “p e pas
C s S D gt G ) P
0D D € ~e® Le el | e oo o
(a0 1160 0 90 € joriCe afe ogh € of g € o
L= (n775h) (40 F?) 30 e e i €60 e ura Hl'a
sl i mosrere LaliSe o A2 A 11 e FP €4 Fp Sri(griC e, e,
(a0
S (e )
i~ ORSTE [0 <€ 6P g £ =4 et Py
i -l el oo (a5h) i ) 5 (9 ey € 5 o9 oy P W a Hiea
I =gl e o et g | O M Srere -Phm A0 20419 M09 o mogh € gfemgh A er Mg ——-
LR 2o () Do (w0 s
(adsh A0 e et A e O w0 e .,
(€66 el /. “ €2l KD I P il o L0
A= e gl o -9l e D ST -Pame AD 20 M9 20 e € 0 (D o i (9D e
" -0 " s 5 = s .
[0 <) L (s Mﬂau\.)ﬁ KD la) Sk € nerferon e Krw S0

nqln“:

nerferon S (9 2o | S A (a0 Camsm




SRS 33 ok 3 U T e (s 5kke U3 g

e dany s S5 Wty s p oy AL ol Y J 52,8 $im A “.c...u NS
Lo gkid g Jam A o giite f limdd ) [V g A 13a b o i [ECINT 1PN [P DXH rzm Sy
oy e i A e e 2,55k ol e i el ol o Aigidy) wTaip gy
S 22 2y T s Wit ) v Y e il
[P -G JETY) WDTH wlea YD CH b sl S PPy T SN te el PRI P S
Yot ke o 4 00 e s i ) 5l o B T Ay ol i K g3 g oo Sirtiind 2 o g
e S oo w3 0l Jh sy g plmd DT e b o g s SPRALT
Sy S e | -Sal Lo Fule |
il b gt (5 PN 3 e AT WS
o sl 51 B g BT 5 Gt BY | T RS UL feg,=) v
AE Y DTH aitea HE N 2 gy $hy
.o YO s 4 pud e
(n htd b sl Ay Gl 18 e
ol WS 2 e o L Gl JITE 230 L
e ) oKy s g B, oo gt 923 Fp
gt s oy 3 i UL s e d
EYSFTE WA 1) AT
- o g s s e S S A8 e TR RRE: " 8 el W5 Sy
ol oyl etias ptind b o g b b b o e i =Tt S 3 g e LS A
- St S 0l by I 802 3 Sl N 2 Aipidy f gl
-6 o s 4 S S e A 8300 wie )T
LY P R oY | e ol Gl
A e g AT e i
LSy a4 i gl o dilar b R W e dile g
g XTIy TN AT YT P LT T
e S [FUPPT ™ iy g S glans
S
ol i b
b s S sy e i) IPCPRT JOTRT] b o aSae i S
vhighod o IS Sonsf g 03 g 3 gk . wlylm
A ) P ETEVFRE v FE RN T A o Lo Gl oy Sl i
s RYPCTEY CPEITE L% M dy
ATyl g B )50 s e FITTNp o3l o sl
RYPRPFS: I SPPCE: S Y e ol oilys Lo 3t
P L PICFE S




1o 44— e g e
Immer i€ = < e e
ST 70 g € b P o€
ISP o L0 o 0 s

ST 7 rmee

n\u“i

if e’ 50
bl . A AJM‘Z.
& g M AR A0 58 ¢ e 2 8
i o 160 e f vl
A PJ ) O (~C0 1\?“\3. i ..«h) .1\..-%..\ Ko
- | e XN e -t £
i Rl e ol sNlp \wﬂ\ﬂ) P -~ v ¢ o e e
Cp 5 e ek ST e : AT o imes e g el P i e e
5 T A e £ : o :
(S0 AR A 0 O3 50 L0 e e i
0
i s i
S gt o (5€a0) i)
) el b € il
i€ e Mtulede
o059 (i - S cialE e
bt 50 @ mKn b mg? #eo
PP ._M\hs.‘_. Com = merCe e
P Av.{., 15 £ P ST e e fgui 1 1 i«l._ gt
ce ._M\\Iu. A5 ore hﬂ\ﬂ) Nk LU o o TS o
: b 1 v
TR LAk o0 - — =
i - 5 v . < A %
K - sfeeTien KD el o bt
Il 0y e (el A
TSK o’ <0 LI U

nerfcenn S (s e ._.} e (o= el JJMJC).




SRS 53 ki (A6 ST ol ()l S yd sdons

LA )

oY

Gl JS 3T 03 05 3 ghs YU i pp2a T |

ol dasys ol JuSs W&y 3yima y OAS e o AL e 258 $Nim ) i A
Glag) a3 L Jam I e sl s J3l A 1l 3 (2 19 L5 4 Jom ol e Sk ol b sy CFIT )
(") S g b Jom Sy el € 3!

(") ad g b Jom PV.C:p5cip b 53 QDT 03w )l
el slacs jlastisat i e n 1y )L b Jam ERT JOIN Y e €, T i (ol S Gl
s Asidy gt Ko s 5 s
D-S.T U
LY, S s
(g o) Sal S
) )
A M d ol ol ) g S35 S om talor D3 1 (36 AL i3 Oyl slu s
35 1y b o5yl (55 30) b Sl 4 s € e D3 U S AT
K . W 32 318 P S Dbt ety
[ el o
03,45 Sl b 8 lim e [ iy slam 4 Lo tine 53 60605 4o 3ol 3. (30 AL G o [FEPFE JURY] 1 D.H.Hammer Sy e falo
g b (8l 4 P05 B sl e S5 Sl &Y S s CTalm b S5 SRS aslea
2Tk b Ylamt St e DS | e el s g 5 T byl oSSy, S0 s ) (v
EETE (365,
3y dal s dde S ealis!
03,55 slpa b 8l ol [0 jlam Ay U.m‘Iﬂuettr‘r.ﬂuukﬂuc Sl b )l ol s Sl I P s s
M S by ’
Lo — Skl D.HH b)) 45taa ol SU ) Soydy ey ol bylis oK ys g jlm
GF 2 200 e S S5 8 1 03l HE o
ot g b 8 M 23 0 Dl D-S-T o1
[EEOE PR Bt S sl o g3 Sl LY, S S JE
35 03 381 s spmyiaf b pleg ob)
e B ab U 52 0T 03 gt 1y (56,8
)
A OLEL e 4y Gt (635 gt g T8 imtole 93,16 MK S s Sl
S g oSt i dy T GRRTUSYPUN: B RO P S o PN P Sl e
Al L s s S 4y 33 3y S A8y g




OIS )3 i 31 U ST alr (ol sCud sima

o> dau g5 o oSS Wy s gl g ONSta ol (o) K& Ja Cuv.»w ©lis by, ”M:flvu oA
[EEE TN M & Jo sl Jlamd ) W A byl A2 0o I DTH by RS LT
Lo oSkl O 5 LS 93,85k ol Sl By 1l U S Loyay CToim e
2S5 2013y T 0305 61 gy S, S Mo 51,56y
b Sl ol Yy D.T.H wtea YD "H &b b o Sl b lam [YCPRT SN (pn P S S Lt
Yot ba Ji 5 5)0) Sl K e ) s s U ) Lomidy Tyl Ko 3 8 )lim Koo b
(1 S5 b Jom s 015 3 31 ¢ plomt JE D-S-T e 31 s o g 4
Fols; Y, S ol ol T - eSaT Ko, e
s b bl (355,) Solim S kb SaT K
13 e 4 0305 GIL 5 () JE) | etpT ay eSO | (52 -y
K Yo D, TH wslaa AL 5 G oy ol 1o
5 . Sl 6 yai S
1a )L b o)l ASoymdy Pl
oo 109 5 30 Jlw oS Gl bl NS0 M
by G i3y GG e st 935 5,
Skt b (355 3 5 s Ul B ia gy P4y
ey hoTe i,
A Sl ta b U e i sl )L S M b sl TPRE JORE [ oAb &3, ey
ol ool adias p2id b o)l [ Aopdy T, o i RS
- Sn G 05 S 0y )T ) s Aipidy s Gyl
S i 4l S SO sl SRy sl JE5 o7
Uy ks 310 Sl 2 ksl b byl
A e ey IS i o
PSRRI T DRV IR T JT IO PONTIIN Y e w5b Y b w5l e
Gy Sl o putine [ECPREUIRR] Gt slace K glaes
& s IEERY UL FS Las g Sy S s
S
S5 G5 )
b o UL sy ) 0 sy ol eSOl rd a5l
Wl o SIS 3l 5 03 303 3 gdens [ Y
M 4y © B ol 3 s ol U S 27 O3 ol Sl s
(i) 2l 0555 Y S 6w e 4y
ATl M s )5 - bt N 8als 050 02Ut b o5 m
L S LRGSR S PP PR RE SN ']

0358 Sl




(s Sl 5 gl S e 038 W) ol plizs

VVex1Tax0e Syl slat

Q:,.I Y Ll dy
Top Casing

E“'HY old oy

$2 5 s syl §

W0 e ol [

el e o

10
20

30

50
80

70

100
110
iZO
130
140
150
160
170
180
190
200
210
220
230

240

/

]

o

‘-a-o_ .d".
RSP /
2000

L8, sa-
PP
O
L. '.(?' l‘o; .

‘S
SN

.
- FOLEM

o
e

‘o




gl e g e
Syl g S8 S g 5



4-).’3)"’ ))'““J:‘S

T

‘F;{?.’J”'

———— (a.x;.A.LJL‘_;)G_'..-,L:J FESPTY

P — da..abﬁ...“-

Lol

AIR CHAMBER IS oy ;=54 0 0555 IS sle




Cljgs Oy S il gz s
o,:.*,,f)u
a,;.:.:o.ujl.q{;,.ib

Oy Sy

-

0 iy Sy

IR RVL ST

O}:“._..’)Ls

Extro-life Bonded Pistons

Oy =

- |
(AY) s~ Ll

Imoeriol Liner




®® 0 G @ D B0 il
// / C)Mﬂ)"‘
71 055yl Gl dasanls Y

OM_Y

5 . ¥ % O gy Sz¥- 0
o W o
N e Pl Ol g

\4 Anvav e AN\ ”
; i Pl eV
,,,:.,,.,:.; B .- %:;///5- Doy A
9//1 1 750, l"% " ", R =
s,
1 - LINER
ONONONONO) 2 - PISTON ROD
3 - PACKING
4 - PISTON
5 - PISTONRUBBER
6 - VALVESTEARI
7 - SEATVALYE
8 - VALVE

'

TN

(024 J52)- Geuy A o (YU JS) 5, S8 3,57 5 25 SV 5 6l 5K, 5 aile g Slie LSl



S g K 03 sl (akin 2

Y e V)

Opld 5 0 essly o bty sy
Sy 3 bl cid aaalls oy
RN ES

Lyly i oyl gl VY
Wediog o b 3y 0disS i3 a2 10

S X3 gy Odetly slyzean VF
R W RV

© 05l Jlail jo pata K5 Ja)- VA
._f);.{o.u.\‘cjp;

&b})%ﬂﬁﬁ_})-\
3V b 4 ) LSS Oy 5y i Y
oSS Sloleding oy

O g dly sladasanlSasy 3o F

Slosss S0

ASups 0558

Plse slosiy SV

Pl - A

A ligla o4

Sl g 3 a5V li )




B

P g

Ls

(DERRICK) 4




ohrgerit B2A-B3 A
it Mastverlingerung

LKW
Schraubenverdichter
Spiilpumpe
Hydraulikaggregat
Seilwinde

Seilwinde

Mast

Spannkopf
Kraftdrehkopf
Fiihrungsschlitten
Flaschenzugblock
Mastkopf

Abstittzung hydr.
Schaummittelanlage
Steuerpuit
Abfangvorrichtung hydr.
Mastunterbau

-
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Transport height 4500

Transpc thohe

Drilling ig B2A-B3A
with mast extension
Truck

Screw-type air compressor
Mud pump

Hydraulic power pack
Main winch

Augxiliary winch

Mast

Chuck

Power swivel

Power swivel carriage
Travelling block

Mast crown

Support jacks, hydr.
Foam agent unit

Control panel

Retaining device, hydr.
Mast substructure

. " Trans ortldnge

19400

Stroke with winch 15500

Hub mit Winde

hydr. Hub  Pull-down stroke 6900

| 920

—y
-

It

7 Transport length 125'00/-'

15

e

16 17—

Transport width 2450

P

Transportbreite




REVERSE CIRCULATION

1+ SUCTION Pump :.fl{ﬁ
2. STONE TRAP t»s
I-HOSE A
4. PIT
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Direct Circulation Drilling System . (Jet suctl()n)
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Air-Uift Drilling System
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