DRILL BITS | AONOTA

EPOMECREL EY
CTHMHULE FyeFie

sEYPUHTEX

Principles of PDC Drilling Bits
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sfforts o achiave stable flow rates ara typical for the majarity

of & nawly devalnpad oll fields. For implemantation of such
projecls it s essential to ensure that tha gnid of drilled walls Is put
inta oparation a5 s0on a3 practicable. This makes the leading oil pro-
ducing companies to focus o7 the impravement of well drilling and
completion technalogleal programs and to revige their approaches
in ssarch of new solutions based on the up-to-date technologies
resulting in highar tachnical and aconomicgl efficiency.

Special attention is lately paid to the increase of mechanical
parameters of penatration rate dug lo application maore gfectve
drill bits.

Henee devalnpmant of new reservas [or PDC drll bits productivity
growth is an essential issue requiring for detailad and careful inves
figation of varipus basic factors and parameters.

Integrated organizational structure of SPE BURINTEXH Ltd. pro-
viding a parfect team of enginessing and production subdivisions
makes possible the optimizetion of the toal for customer's specific
drilling conditions as soon as practicable.

All other things baing equal the drilling efficlancy ks & function of
parrert selection of 2 drifling bit Dua to this BURINTEKH pinpoints
attertion Lpon datermination of reasonable application range of vasi-
oas types of drilling bits and creation of tools for specific conditions

Unbiased assessment of Iﬂﬂtnﬂlﬂﬂlﬂal parametars and geo-
lngical conditions is BURINTEKH's way to impreve the design and
to devalop naw ranges of POC bits for spectic conditizns reaulting
in highar penatration rates.

BURINTEKH has developed general racommendations on th use
of the applicable PG drill deslgns based on classification of rock
hardmess and abrasiveness (Handbook of Mechanical and Abrasive
Properies of Rock in Ol and Gas Boreholes, M., Medra Publishing
Housa, 1984).

The recommandstions providad in Fig. 1 determing the range of
application of PDC bits with difterant numbar of biades antd types
of bit insarts.

ELIRINTEKH drill bits are designed for drilling of soft, medium and
hard rock of varlaus ahresiveness. Bit body is fitted with PDC inserts
subject to technical and technological conditions as wall 25 10 the
requiramants to technical and operational parameters of the bit such
ag: the required penetration rate of the drill bit that is tha bit service
lifa. guarantee of a specific mechanical velocity, stc.

Dn the other hand. It should ba noted that maximum efficiency
is achlaved due to the fact thal our bits may be considered custom
made or fabricated in small lots becasse wa maks all poasible afforis

Cﬁmplex gealogical environment requiring for 2 full set of
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A BONBILKHCTAA BHOBL OCBAMEAAMbIX HELTAHLI MECTODOMGRE-

HINf XAPAKTEQHS! CHOMHEE FEONOTHYECKME YCNOBUR, ofycnss

MHERILLAE HEOEXOMMOCTE LUANOID KOMNNIKCA MEQONPHATHR ©

BED NOAYYaMRA cTabuneHOrD Aeduta. pW PEANHIALHA TAKMK M-

2KTOE BANHO & KPATHARIMG CPOKM OO2CNEYMTE BEOH B AZACTENE LENOS

GETEN MPOdYPEHHBLE CREAMIH, MeaTomy Bemyise HETAH LM ROMIEEN.

OBQALLENT BHEMAKWA HI COBEPWIEHGTEDSAHNE TEXHONOTUHECEME Mpo-

FRAMM GYPEHWA W 3EKAHYVEAHIA CKBAWUH, GRAroAaNa NEPRADELM Das-

pABOTHAM HAXOAAT HORWE PELLEHME, NGNY4ER NPA 3TOM G0Ne BEICORSS
THXH AKO-2KOHOMPHECK X NOKAIATANN.

Mocnensea BPEME OCOO0E BHWMESWE YBENABTCA NOSEAUEHWMD CHO-
pucrH GypaWma 33 c4eT WINONEIOESHKE BORee AMMAKTHEHIID NORo-
OOPEIPYULAHILIATD MHCTPYMEHTA B CBRZNW ¢ 3THM BECEMZ BKTYArbHome
EONPOCOM AENAETCA NOMCK PAIENBOE NOBSILIZHWA NPONIBO0MHTEN BHOCTE
ponoT POG, 470 TRRGYET BCECTOPOHHEND M TILETETbHOTO HAYHEHHA hax-
[OPOE, ONPRNENARKLMY aro.

MHTArPURNAAHHAR DOTEHWSIUHOHHAA CTOYKTYDA NPSANpUATHA 000
HMM «BypunTexs, FAE B OOWDHE CIA3KE NABOTAMT NPDEKTHBE W MDO-
WIBOACTRAHHEID NOAPESAENEHAH, NOIEQNAET HEM B KOATHARLAE CDOES
OMTAMMINPOEATE WHETRYMBHT NOG KOHKDETHE YENDBUR OYPEHIA.

ApfaKTHEHOCTL GYDEHMA PN NPGYHE PAEHEN YCNOBLRE JABHCHT &F
NOEB¥NLHOTD S6i50PA NOPOLCPAZAYIUAKILATD WHCTDYMEHTA. B CERie
¢ oatiM B BN «ByprHTex yORIAKT DONbLUOE SHUMAHWE DOpEasns-
HEHD DAUMOHANBHEIN QONBCTER MPUMEHEHWR JONOT FEINMUYHER THROS
W COSEHWH WHCTOYMBHTE ANA HOHKDETHbIX YCMOBWA B CHBEMMEE
(W LAKTHEHIN OUBHKA TEXHOMOMWMECKAY NAPIMETOOR W IODHO=FE0 MmO
yagkMx YENoEMRA noasonaet HIM «BypUTEN > BHOGHTE YEOBEPILEHCTED-
BINNA B SOHCTPYRLME W NPDSKTHPOEAT: HOBLIA THNOPAIMEQH AORST
PDC 4NA Takus yCAOBWA,

B 000 HNN «Bypuumax= paspabotaHsl 000DLEHHEIE DAKOMEH 2N
N0 NPKMEKEHIID BRIMYEKARME HoneTRYKUWA PDC 0noT, ocHoBassss
HA KNACCAGIMKALMM TOPHsX Nopog no TESPEOCTM W E0paINsHDCTE
(=CNpaBoHHME N0 MEXAHWSBCHHM W AOPIINEHEM CEOACTEOM rOD=ee
MOPC HEWTRHBIX M [33086I% CREAXIH=, M., Hegpa, 1964 roa)

B pexomerjalHAY, APEACTARNEHHLN HE PG ONDBganeds DGRacss
npumesesdd BoNaT FOC © pasHuIM KOMWSBCTEOM NORNACTEA W THDo
YETAHABNWBASMbIX PASLOR,

Honot, eenyckaemes HON =BypeHTax: NpUMeHANTER R Syps
HUA MACKWX, CPEiHIY W TREPILN NOPOL © PA3NAYHOR alpaineHoCTEE
Kopnyia AonoT OCHEWAKTSA TWNaMM pesup: POG, KOTOpeE Onps
OENAIOTCA TEXHMYECKAMM W TEXHOMOMHEGRAMA YCMOBMAMK, 3 Tas=s
TPEB0BIHAAMM & TEXHAKO-3KCNNYATAUMOHHBIM XADAKTENHLTHRAN DORCT.
HANQMMEP, TRROYRAMAR NPONOOKE HE QONOTO — PECYPC OINOTE, ODSCHE-
YEHWE ONPAQENEHHORN MEXEHWYECKORA CRIPOCTH W T.A
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10 invastigate drilling
amaronment of any spe-
cific well and 1o select a
unigua type of the drill
bl from a wide range of
tools, and, respectivaly,

000 HIN bypanTe=

# Fig. 1. Range ol application of BURINTEKH drill bits.
& Puc. 1. DGRAETs NPMMEHEHWA [ONOT NPOMIBORCTE

AOCGK ABRASIVENESS
ABFAZHBHOCTH NOFOR
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0 Towe EpeMA ANA NONY4EHMA MaKCH-
ManeHD#  AQEeKTUEHOCTH  HeoOxOgMMe
NpHHAT: BO EHAMAHMWA, YTO HALL WHCTDY-
MEHT MOKHD HAIBATE =LWITY4HBIM= KAK
sMENHOCEDMAHKM:, TAK KAK MLl CTRCMMAMCS
TLWATENBHD M3YYHTs YCNOBWA OYPeHNA KOH-

tn selact the optimal set
of FDC insarts for tha bit, ] b
gwan daspite the issue
that our praoduction facil- |
ties and technologies |2
ensure steady output of
sevaral thousznds of drill

hits per year. E §
When selecting drill

LW BAZERR MEDIUM  CPEfHER HIGH  BhICDKAR

iy

KPaTHOW CHERMMHED M W3 LUMDOKOA ramMme
NOOoopaTs TOT WAM WHOR TAN GYypoROrD
WHCTPYMEHTA W, CODTRETCTOEHHOD, ONTH-
ManeHsli Hafop pesuoe PDC gnA Waro,
JAME HECMOTPA H2 TO, YTD TEXHONOrW4EC-
KOE OCHAWE=We NPOW3BOACTEA MO3BONRET
= jawemy NPEANDMATHIO YBEPEHHO BLINYC-
| Kark HECKOMBKD THICRY OONOT B rog.

Mpw Bwibope QONOTa ANA KOHKPETHBIE
rOpHO-FEOADTMMECKME YENDBMA HEoBXOOWMD
TAKKE YYRThIEATR:

1 nUTOROFWYECKUR W cTpaTurpacuyec

KME LAHHEIE,
2 WOHETAWKLA D CHEAMRMHLI

P 3. cnocob M napamMeTpbl BYPEHKA, aRne-
HWE, PRGN, NPIMLIBOMHION MUOKDCTRH;

4, THN 320CANOrD OBWMraTens;

5, napamMaTpul BYponoro pacTenps;

B. NapaMETphLl KPMEM3HBE CKBAMHHEL

T C3LEH KE BOAMOHOCTIA YITYHLLEHWR 18X~
HHED-IXDHOMWHECKWY NOKAZATENER BaMHD
AOMOGRATE ONTHMANLHLIA pEMKM OypeHRa
LNA KEAACMD BoIASMASMOro No Teonord-

d "

hits for specifie geologl- o
cal conditions the fol- .
Iowing factors shall be a
considered: | b i

1. lithalogical  and 5 g i !
stratigraphical data; i B i )

2. well design; e i

3. drilling method and ia G % i
parameters, Qrassures, E il i e
circulation fluid  flow
rate; Anci prapertias fysicsl les mEaely of 2 dovelopes Feids

4. cownhole  motor I:I o il s o bist 474 NUDAENFAMIErD ank@ancres
i © dits itk landesd orll aserts

3, drilling mued param- | (CRSUIEHNS CTEHAZRTHWIME prayavE
BLEFS; h ﬁ ils wish dril Interlz o Mgher abrazios hardiess

&, dog-leg severity. (anmiEine PaUAMA RELIESHHDR ETOARBCTE

To assess e polantial
anhancament of technicel
and sconomical param-

[EHELIEHHE DEIUAMN ER0LILUER 2603 3HERICTH
BOUACE. 5P BURBITEHI L1/ HET Harl: 000 AT <EWPFHTEL-

. it wiih drif Insests of he highest abrasion kardrass

HECHAM TPHINIKIM WHTEpBAND, OUHOBHEIMM
napaMeTpamy BypeHWA, € NOMOLLBWY KOTO-
flhix MOMHO YMPIENATE ITAM POUBCCONM,
AEMAKITCA CEREAN HAMPYIKA HA DONOTO W 4aC-
TOTA BpALeHMA ponoTa. Bypeswe npu paz-

eters it i= essential to select the hest drilling paramaters within ezch
borehole interval basad on the geotogical criteria, The key drilling
parameters providing for deilling enatral is the 2dal weight an a drill
bit and bil speed. Drilling at various axial weights and speeds is the
most secure way for idemtification of 1he optimz| dfilling parameters
providing for achisvement of the acceplable drilling rata,

Practical applicgtion of the above recommendations is based on
tablas for drilling rate Vy conversion to a penetration rate per one
rotation h or all bit speeds and specific drive typa by the formula:

h= d"
tlkn

It should be noted that the given penetration rate value per one
rotation in many cages is @ kay parzmeter that the driller 15 rac-
ommendead to ensure In the course of drilling. Thus, the efficient
penetration rata per ona drill bit rofation is & sort of critarien of the
best drilling parameters correspanding to she minimal cost of 1m
of borehaole.

When salecting a type of drive (rotary or a ydraulic turbing down-
hiole mator) it should be kept im mind that penetration rate is a direct
funetinn of tha axial weight an a drill bit. Plenty of hydraslic Tering
downhole motors do not have sutficiant torque thet is required to
achlave the best penatration rate per one rotation. That 15 why it is
essantial 10 select a propar bittmotar pair. However applicetion of &
powerful downholz motor will never ensure desirable affect, when
the surface equipment specifications do not provide for the required
power supply dowmhole.

This factor may actualy be & criterion of optimization and aite-
miafic adjustmeat of drilling pasametars. Here we refer to the search
of P = < i, Exceedance of & walua beyand the astablizhed
limits results in decreass of penetration rate. drill inserts increased
wear, sz of control as well a3 drilling costs growth &

NIHEE OCBBEDE HATPYIKAX W YACTOTAX EPALAHMA ABMABTCA HawbOnes
HAGEAKHEIM CNOCOROM ONPANANEHNAS DNTHMANEHEIX NAPEMETPOE PERAME
fyprsnu, OE4CNEYHBAOWNE AOCTHREHWE HANBONEE NDHEMNEMOrD Y0R-
HAl MEXAHMBEHOR CAOPOITH.

[ns NpaxTUMECKOND NDHMEHEHHA YKAIAHMBEX BbilLE PEKOMEH 1 (A8
LENECOOGNAZH0 WMETh, TEOAMLE NSpECYETd MEXEHWMBGKOA CHOPOCTR
Wy MPOXOGKY 32 QAMH OBOROT I ANA BCEX YACTOT BPALLEHIA N JAHHOTD
THNA [EMTATENA 1O (hopMyne:

Ve
60n

CRefyer OTMATHTS, 4T0 AANANHAA BENWIEHE NPOXOOKK 33 OUMH cBopaT
B PHOE GIYYa88 ASMRETCA OCHOBHEIM MOKAIATENEM, KOTOPbLIA ONEPATODY
PEKDMEHOYETCA OASCHRYMAATE B NpoUecce Gypedmn. Takwm 0Gpazcm,
pALMD=ANEHAA NPDXOAKE [ONOTA 3a oW+ 0BOpoT — 3To CEBOErD pofs
KPHTEPMA ONTHMANEHOCTH POXAME OYDEHMA, KOTOPBIA COOTEETCTEVET
MAHHMYMY CTOMMOCTH 1 M GRBAaMMHEL,

Mpi4 BLEODE TWna nanraTena (porop woe F30) GNeaysT NOMHKTE, STO
Npoxogka 33 oH0DOT HENOCPEJCTEEHHD IABWCMT OT OCEBOM HAMDYIKW
Ha aonora. Menrse T30 He MMEIOT KPATALLETD MOMBHIE, SOCTATOYHOMD
ANA LOCTHAEHWA ONTMMAnsHOA NPCXogsn 3a oBopoT. B CEAZK © STUM
noAfopy Napkl <KONSTo — J3G0AHEIR Jewratenss yAenAetca ocofoe
BHHMAHHE, DAHAKD Jawe NpAMEHEHWE MOWHOrD SA60RHOMG ARWCATE-
ME HE JRCT MERACMOND PEIYNLTATI, 2CHA [9XHWYECKWE BOIMOMHOCTH
oOOPYAIEIHUA HE YOTEE CKBAMUHE HE NOIEQNAT OGECNEYHTH NEDEAYH
TRefiyaMod MOLLHOCTH HE 32508,

[aHibii NoKazaTens ASACTEMTANEHD MOMET CNYHUTh KOWTADAEM
ONTUMEIALMK W 3ETOMATHHECKDTD P2IyIMDDEIHAA NAPDAMETROE DEXIAME
GypeH#A. B 3ToM Chyae peMb WEET O NOWCKE b oo < & < h. . Buixog
JUAITHAA 1 33 YCTAHOBNEHHEE LM JaHHER YCNOBWA NPE0ENL NDWB0OWT
K CHWAMEHWID CROPOCTA DyDEHWA, VEENWHSHWK W3HOCA PE3l0E, NOTEPW
YIPARTAEMOCTH, 3 TAEHE K YBEINHYEHRH CTOMMOCTH OYpeHna.
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