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efforts to achieve stable flow rates are typical for the majority

of a newly developed oil fields. For implementation of such
projects it is essential to ensure that the grid of drilled wells is put
into operation as soon as practicable. This makes the leading oil pro-
ducing companies to focus on the improvement of well drilling and
completion technological programs and to revise their approaches
in search of new solutions based on the up-to-date technologies
resulting in higher technical and economical efficiency.

Special attention is lately paid to the increase of mechanical
parameters of penetration rate due to application more effective
drill bits.

Hence development of new reserves for PDC drill bits productivity
growth is an essential issue requiring for detailed and careful inves-
tigation of various basic factors and parameters.

Integrated organizational structure of SPE BURINTEKH Ltd pro-
viding a perfect team of engineering and production subdivisions
makes possible the optimization of the tool for Customer’s specific
drilling conditions as soon as practicable.

All other things being equal the drilling efficiency is a function of
correct selection of a drilling bit. Due to this BURINTEKH pinpoints
attention upon determination of reasonable application range of vari-
ous types of drilling bits and creation of tools for specific conditions.

Unbiased assessment of technological parameters and geo-
logical conditions is BURINTEKH’s way to improve the design and
to develop new ranges of PDC bits for specific conditions resulting
in higher penetration rates.

BURINTEKH has developed general recommendations on the use
of the applicable PDC drill designs based on classification of rock
hardness and abrasiveness (Handbook of Mechanical and Abrasive
Properties of Rock in Qil and Gas Boreholes, M., Nedra Publishing
House, 1984).

The recommendations provided in Figure 1 determine the range
of application of PDC bits with different number of blades and types
of bit inserts.

BURINTEKH drill bits are designed for drilling of soft, medium and
hard rock of various abrasiveness. Bit body is fitted with PDC inserts
subject to technical and technological conditions as well as to the
requirements to technical and operational parameters of the bit such
as: the required penetration rate of the drill bit that is the bit service
life, guarantee of a specific mechanical velocity, etc.

On the other hand, it should be noted that maximum efficiency
is achieved due to the fact that our bits may be considered custom
made or fabricated in small lots because we make all possible efforts
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ns 60JIbLUIMHCTBA BHOBb 0CBAMBAEMbIX HE(DTAHbIX MECTOPOXAe-

HWIA XapakTepHbl C/IOXHbIE reosIornyeckue YcroBus, obycnas-

nnBaLLMe Heo6X0ANMOCTb LESoro KOMMIeKca MeponpusaTuin
N4 nony4veHmns crabunbHoro aeéuta. lMpu peanmsauun Taknx NpoekTos
BAXXKHO B KpaTtyaiilune CpoKu 06ecrneynTb BBOA B [AENCTBME LIESION CEeTKN
Npo6YPEHHbIX CKBXKWH. [103TOMY BeayLLme HeddTAHbIE KOMMNaHUK 06pa-
LIAIOT BHUMAHWE HAa COBEPLUEHCTBOBAHME TEXHOMOMMYECKUX MPOrpamm
OypeHus W 3aKaH4MBaHWS CKBXMH, Gnarofjaps nepefoBbiM paspa-
60TKaM HaxofAT HOBble PeLUeHMs, nosy4as npu 3T0M 60siee BbICOKME
TEXHUKO-3KOHOMUYECKIX NOKa3aTenu.

ocnepHee BpeMs 0COO0E BHUMaHWE YAENAETCA MOBbILIEHUIO CKO-
poctn 6ypeHus 3a CHeT MCnosb3oBaHus 6osee 3EKTUBHOMO MOPO-
[0pa3pyLUaloLLero NHCTpyMeHTa. B CBA3KM C 3TUM BeCbMa aKTyaslbHbIM
BOMNPOCOM SIBNSIETCS NMOUCK PE3ePBOB NOBbILIEHUS MPOU3BOAUTESILHOCTH
nonot PDC, 4To TpebyeT BCECTOPOHHErO W TLLIATENbHOMO U3Y4eHns dak-
TOPOB, ONPeaenstoLLmnX ero.

VIHTerpnpoBaHHas opraHusauuoHHas cTpyktypa npeanpusatus 000
HMM «bypuHTex», rae B OAHON CBA3KE paboTatdT MPOEKTHble W Mpo-
M3BOACTBEHHbIE NOAPA3AeneHns, NO3BOMAET HAM B KpaTHamwne Cpoku
ONTUMN3NPOBATb MHCTPYMEHT NOJ KOHKPETHbIE YCNOBUA BYpeHus.

AhekTnBHOCTL BypeHNs NPy NPOYUX PaBHbIX YCNOBUSX 3aBUCUT OT
MpaBuNbHOro BbI6GOPA NOPOLOPA3PYLLUAOLLEr0 WHCTPYMEHTA. B CBA3K
¢ 9tum B HIM «bypuHTex» yaenaoT 60/blIOe BHUMAHWE Onpeaene-
HUI0 PaLNOHANbHLIX 06/1aCTEN NPUMEHEHUS LONOT Pas3finyHbIX TUMOB
M CO3[aHUK MHCTPYMEHTA [N KOHKPETHbIX YC/IOBUA B CKBAXKMHE.
06bEeKTUBHAS OLEHKA TEXHOSIOrMYeCKMX NapameTpoB W FOPHO-reonoru-
yeckux ycnosuii no3sonsiet HMM «bypuHTex» BHOCUTb YCOBEPLLUEHCTBO-
BaHWA B KOHCTPYKLMWIO W MPOEKTMPOBATb HOBblE TUMNOPA3Mepbl A0NOT
PDC ans Takux ycrnoBuii.

B 000 HIMMN «bypuHTex» pa3paboTaHbl 0606LLEHHbIE PEKOMEHAALMM
Mo NPUMEHEHUIO BbIMYCKaeMbIX KOHCTPYKUuiA PDC [0n0T, OCHOBaHHbIE
Ha Knaccugukauum ropHbIX NOpPoL No TBEPAOCTU U abpasnBHOCTU
(«CnpaBOYHMK MO MEXaHWYeCKUM W abpas3vBHLIM CBOWCTBOM TOPHbIX
NOpPoA HeITAHBIX 1 ra3oBbIX CKBaXKUH», M., Hegpa,1984r.).

B pekomeHpaaumax, npeactaBneHHbIX Ha Puc.1 onpefeneHsl 06nactu
npumereHns fonot PDC ¢ pasHbiM KONMYECTBOM JlONacTeit U TUNoM
YCTaHAB/IMBAEMbIX PE3LIOB.

[Honota, Bbinyckaemble HIM «bypuHtex» npumeHaoTcA ans 6ype-
HUS MATKKUX, CPEAHUX W TBEPAbIX MOPOA C Pa3NYHON abPa3MBHOCTLI).
Kopnyca ponot ocHawatotcs Tunamu pesuos PDC, koTopble onpe-
JEnsTCca TEXHUYECKUMU 1 TEXHONOrMYECKNMMN YCNOBUAMM, A TaKxe
TPE6OBAHMAMM K TEXHUKO-3KCMIyaTaUMOHHbIM XapakTepucTukam Josor,
Hanpumep, Tpebyemas NPOXoAKa Ha A0JSI0TO - Pecypc A0J0Ta, obecneye-
HIE ONpefesieHHON MEXaHNYeCKON CKOPOCTN U T.4.
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to investigate drilling
environment of any spe-
cific well and to select a
unique type of the drill
bit from a wide range of
tools, and, respectively,

000 HM «bypuntex»
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B ToXe Bpems AnA MONy4eHWs Makcu-
MasnibHON 3(PEEKTUBHOCTM HEO6X0AUMO
NPUHATL BO BHWUMaHWE, 4TO HAW WHCTPY-

ROCK ABRASIVENESS
ABPA3VBHOCTb NMOPOA

@ Fig. 1 Range of application of BURINTEKH drill bits
@ Puc. 1 06nactb NpMMEHeHUs AONOT NPON3BOACTBA

to select the optimal set LOW HM3KAS
of PDC inserts for the bit,
even despite the issue
that our production facili-
ties and technologies
ensure steady output of
several thousands of drill
bits per year.

When selecting drill
bits for specific geologi-
cal conditions the fol-
lowing factors shall be

SOFT
MATKUE

MEDIUM
CPE[IHUE

SOLID
TBEP/IbIE

MEDIUM CPEQHAS

HIGH BbICOKAS

KOJIMYECTBO
TIONACTEN

woo~Noo

considered: :
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stratigraphical data; S E
2. well design; J
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3. drilling method and Egg
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4. downhole motor |:| CBOIICTBA FOPHbIX NOPOJ, XapaKTEPHbIE ANA NOAABNSHOLLEr0 6ONbWMHCTBA
type: pa36ypuBaembix MECTOPOXAEHNIA
L Bits with standard drill inserts
5. drilling mud param- OcHalleHne CTaHAapTHbIMK pe3uamMu
eters;
. T Bits with drill inserts of higher abrasion hardness
6. dog-leg severity. OCHALLEHHE PE3LamM¥ NOBbILIEHHO! CTOAKOCTH

To assess the potential
enhancement of technical
and economical param-
eters it is essential to select the best drilling parameters within each
borehole interval based on the geological criteria. The key drilling
parameters providing for drilling control is the axial weight on a drill
bit and bit speed. Drilling at various axial weights and speeds is the
most secure way for identification of the optimal drilling parameters
providing for achievement of the acceptable drilling rate.

Practical application of the above recommendations is based on
tables for drilling rate VM conversion to a penetration rate per one
rotation h for all bit speeds and specific drive type by the formula:

peu
60n

It should be noted that the given penetration rate value per one
rotation in many cases is a key parameter that the driller is rec-
ommended to ensure in the course of drilling. Thus, the efficient
penetration rate per one drill bit rotation is a sort of criterion of the
best drilling parameters corresponding to the minimal cost of 1m
of borehole.

When selecting a type of drive (rotary or a hydraulic turbine down-
hole motor) it should be kept in mind that penetration rate is a direct
function of the axial weight on a drill bit. Plenty of hydraulic turbine
downhole motors do not have sufficient torque that is required to
achieve the best penetration rate per one rotation. That is why it is
essential to select a proper bit/motor pair. However application of a
powerful downhole motor will never ensure desirable effect, when
the surface equipment specifications do not provide for the required
power supply downhole.

This factor may actually be a criterion of optimization and auto-
matic adjustment of drilling parameters. Here we refer to the search
of Niin < h < hpay. Exceedance of h value beyond the established
limits results in decrease of penetration rate, drill inserts increased
wear, loss of control as well as drilling costs growth. ¢
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Bits with drill inserts of the highest abrasion hardness
OcHaluenne pe3uamu HauBbICLLER abpasMBHOCTH
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«MEJIKO CEepUiiHbIM», TaK Kak Mbl CTpe-
MUMCS TLWIATENbHO U3Y4UTb YCNOBMA Bype-
HWUS KOHKPETHOW CKBAXXWHbl 1 W3 LUUPO-
KOW ramMMbl mofo6patb TOT UAM MHOW TN
6ypOBOro MHCTPYMEHTA U, COOTBETCTBEHHO,
onTMManbHbIn Habop pe3uoB PDC ans Hero,
JaXXe HecMOTps Ha TO, YTO TEXHOMOrMYec-
KO€ OCHalleHne Npou3BOACTBA NO3BONSAET
HaleMy MpeanpusTU YBEPEHHO BbIMYC-
KaTb HECKOJNIbKO ThICSY AONOT B FOf.

Mpu BbiGOpe ponota AN KOHKPETHbIX
rOpPHO-reonornyeckux ycnoBuin Heobxogumo

TAaKXe y4uTbiBaTh:

1. Jlutonorunyeckne u crparurpadgumyec-

KWNe OaHHbIE;

2. KOHCTPYKLWK CKBaXKUHbI,

3. cnoco6 1 napametpbl 6ypeHus, fasie-
HWe, pacxof NPOMbIBOYHON XXULKOCTH;

4. Tnn 3a60/HOro ABUraTens;

5. napameTpbl 6ypoBOro pacTBopa;

6. napameTpbl KPUBU3HbBI CKBXUHBI.

Mpw OLIeHKE BO3MOXXHOCTM YIY4LLIEHUS TeX-
HUKO-9KOHOMUYECKIX MOKa3aTenen BaXKHO
nofo6paTh ONTUMANbHbIA PEXUM GypeHus
ONs KaXAOro BbIAENseMOoro no reonoru-
YeCKMM npu3Hakam uHTepBana. OCHOBHbIMM
napamMeTpamMu GypeHusi, ¢ MOMOLLbI KOTO-
PbIX MOXHO YNpaBnsTb 3TUM MPOLIECCOM,
ABNSIOTCSA 0CEBAs HAarpy3ka Ha of10TO 1 Yac-
ToTa BpalleHns Jonota. bypeHue npu pas-
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NUYHLIX OCEBbIX Harpyskax u 4acTtoTax BpalleHus ABNseTcs Hambonee
HaaEXXHbIM CNOCO60M ONpeieNieHns ONTUManbHbIX NApamMmeTPOB PeXxxMma
6ypeHuns, 06ecneymnBatoLLMX JOCTUXKEHNE HaMbonee NpMemMnemoro ypos-
HA MEXaHW4eCKOM CKOPOCTHU.

[na NpakTU4eCcKOro NPUMEHEHMS YKa3aHHbIX Bbllle PEKOMeHAaLni
LIenecoo6bpasHo MMeTb, TabnuLpbl nepecHeTa MeXaHUYeCKOW CKOPOCTY
VM nNpoxofKu 3a OAnH 060poT h 4514 BCeX 4acTOT BPALLEHNSA N JAHHOMO
Tuna Asuratens no opmyne:

CnepayeT OTMETWTb, Y4TO 3aaHHas BENMYMHA MPOXOAKM 32 0ANH 060pOT
B PSIAE CNy4aeB BNAETCS OCHOBHbIM NMOKa3aTesieM, KOTOpbIi onepatopy
pekomeHayeTcs 06ecneyqmBatb B npouecce 6ypeHus. Takum o6pasom,
paumoHanbHas NPoXoAKa AonoTa 3a 04UH 060pOT — 3TO CBOEr0 poAa
KpUTEPWUIA ONTUMAIIbHOCTU pexxuma 6ypeHuns, KOTOpPbIN COOTBETCTBYET
MUHUMYMY CTOUMOCTU 1 M CKBaXKIHbI.

Mpw BbIGOpE TUNA ABuratens (potop uau M3[) cneayet NOMHUTL, YTO

npoxofka 3a 060pOT HenoCPeACTBEHHO 3aBMCUT OT OCEBOM Harpysku
Ha gonoto. Muorue '3[] He UMEKT KpyTALLEro MOMeHTa, J0CTaTO4YHOr0
NS OOCTVXKEeHMS ONTUManbHOW NPOXOAKM 3a 060poT. B ¢BA3K € 3aTuM
noabopy napbl «A0f0T0 — 3a60MHbIA ABUraTenb» yaenserca ocoboe
BHUMaHMe. OQHAKO Jaxke NPUMMEHeHWe MOLLHOro 3ab0iHOro ABurare-
NS He AAacT XKeNnaemoro pesdynbTaTa, €C/in TeXHUYECKNe BO3MOXHOCTM
060pYI0BAHNSA HA YCTbe CKBAXXMHbI HE NO3BONAT 06ecneynTb nepefayn
TpebyeMoii MOLLHOCTW Ha 3a60iA.

[aHHbI nokasaTenb AENCTBUTESIbHO MOXET CRYXWUTb KpUTEpUem
ONTUMM3ALUMK 1 aBTOMATMHECKOr0 PerynpoBaHins napameTpoB pexuma
OypeHus. B aTom cnyyae pevb UAeT 0 noucke hpin < h < hpay. Bbixon
3Ha4eHus h 3a yCTaHOBNEHHble A [JaHHbIX YCIOBUIA Npeaensl NpUBOAUT
K CHVKEHWIO CKOPOCTU O6YPeHnsi, YBENNYEHNI0 U3HOCA Pe3L0B, NOTepu
YNPaBAseMOCTH, @ TAKXKE K YBEINYEHUID CTOUMOCTM BYPeEHNS.
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