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Burintekh Designs a Tool to Improve
Drilling Efficiency in Eastern Siberia

«bypuHTEX>» CO3[aeT UHCTPYMEHT Ans
ththekTuBHOro 6ypenns B BoctToyHoi

A. Baluta, A. Sharipov, A. Lozukov

ntil recently, the inconvenience of complex geo-

logical sections has hampered development of

Uproduc[ion drilling in Eastern Siberia.

Wider application of PDC drilling tools is one way
to increase drilling efficiency in Eastern Siberian fields.
However, the question arises of whether extensive intro-
duction of PDC drill bits in Eastern Siberia will have the
same success as in Western Siberia. Results of applying
drill bits and core drill bits from the NPP (Research and
Production Enterprise) Burintekh show this to be quite
possible. Table 1 presents Surgutneftegaz’ results at the
fields of the Republic of Sakha-Yakutia in 2007,

@ Table 1. Performance Data from Surgutneftegaz on Burintekh's
Core Drill Bits

BIT 144/80 V 1208 | 1.200-2,000 79.27 0.96
BIT 144/80 V 910 | 1,200-1,800 81.00 0.67
BIT 140/80 V' 910 | 1,400-1,500 58.00 0.52
BIT 212/80 V 910 | 1,100-1,300 116.00 0.57

SOURCE: BURINTEKH / CTOMHMK: BYPUHTEX

It bears mentioning that in certain drilling intervals,
the rate of penetration of PDC core drill bits is inferior to
that of rolling-cutter core drill bits. However, PDC core
drill bits have two significant advantages: higher core
recovery percentage and no accidents related to the
destruction of rolling cutters at the bottomhole.
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JHUM 13 (DAKTOPOB, /IO MOCIEIHErO BPEMEHH ClIep-
O SKHBABIIHX ITHPOKOE PA3SBUTHE AKCTUTYATALHOHHOTO

oypenusa B Bocrounor CHGHPH, ABSIETCS CTOKHBIN
H «HEYO0OHBI» reOJIOrHYeCKHIT paspes.

Pewmmts npoGaemy nossineHus agpexkrusHocTH Gype-
HHS HA MecTopoxaeHmsix Bocrounon Cudupu MOKHO, B
HACTHOCTH, 33 cuer Hoaee mMHPOKOro npumenenns PDC
(Polyerystalline Diamond Compact) mHeTpymMenTa.

OJHAKO TIPH 3TOM BO3HHKACT BOIPOC: OYAET JIH, 11OCIE
WU POKOTO BHEAPenua PDC-1og0T, JOCTHTHYT TAKOH TEXHO-
JIOTHYECKHIT TIPOPLIB, KaK B 3anaanoi Cubupn?

PesyanTaTel TPHUMCHCHHA HAa  MCECTOPOMKICHMAX
Pecrybimkn Caxa-flkyrus Jo10T 1 GYPOBBIX TOIOBOK, CIIPO-
exTHpoBanbix HITIT «BypunTex», no3so/sior ropoputs o
TOM, UTO TTOJOOHBIF ITPOPBIB BO3MOMKEH.

® Tabn. 1. Nokasarenu paGotsl Gypronosok npoussopctea HIM
«bypuHTEX>, 0TpaboTanHbix 0AD «CypryTHediTerass

Tun 6ypoBoil ronoBKY HTepsan CpepHan Cpennas mex.
NPUMEHEHWA, M | NPOX0AKa, M | CKOPOCTL, MAY
BWT 144/80 B 1208 | 1 200-2 000 79,27 0,96
BT 144/80 B 910 1200-1 800 81,00 0,67
BWT 140/80 B 910 1400-1 500 58,00 0,52
bIT 212/80 B 910 1100-1 300 116,00 0,57
SOURCE BURINTEKH / MCTOMHWK: BYPHHTEX

B rabn. 1 npueeaenbl pesyanTaToi, nogayaenabie OAO
«Cypryraedreras» Ha MECTOPOXAcHUAX Pecnybuamnkn Caxa-
Axyrusa B 2007 roay.

@® Table 2. Comparison of the Results of Core Drill Bit Application by Lenaneftegaz

Performance Depth, m
: i i : Average Rate of Number of Core
Parametars Dxanr?r?}er. D””m?] g, Intior\rrgllgm Meterage per | Penetration, | Core Drill Bits Nugﬁ;&; of Recovery,
- from | to ™" | Core Drill Bit, m m/h per Well %
Core Drill Bit Type
K187,3/80 TKZ 187.3 [ 1,557 | 1,646 151.5 77 8.56 0.508 9 9 98
BIT-140/80 V 1208 140 1,954 | 2,329 196.5 151 151 0.768 1 25 100

SOURCE: BURINTEKH / MCTONHUK: BYPUHTEX
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The efficiency of PDC core drill bits is increasingly Hy:KHO OTMETHTE, 4TO B OTAE/IbHBIX HHTEPBAIaX Gvpe-
notable with well depth. Lenaneftegaz’s comparison of  Hus MexaHuueckas CKOpocTs PDC-TOJOBOK HECKOIBKO
various core drill bits for the drilling of exploratory wells  ycTymaeT moKasaTe/IsM, TTOAYHEHHbIM [IPU HCIOIb30BAHUH
at the Oldonskayva group of fields is shown in Table 2. HIAPOINEYHbIX OYPOBLIX rooBoK. Tem He menee, v PDC-uHC-

The upper drilling interval is the most complicated  TPYMEHTA €CTh /(B4 BAXKHBIX IIPEMMVILLECTBA: 00I€E BHICOKHI

@ Tabn. 2. CpasHenne peaynbTatoB pabotel GypoBbix ronosok B 0AD «Jlenaxedireras»

Mokasarenu [MameTp, [ryBUHbI, M Bpems MHTgpaan CpeaHsas npoxogkal  Mex. Kon-go Kon-go ] Biifioe
. Spptin; y oTBopa Ha BYpPronoBKy, | CKOPOCTb, | TOMOBOK HA | AonGnesun, kepHa, %
Tun ronosku ot Ao ' KepHa, M M MY |CKBAXMHY, LT, wr. '
K187,3/80 TK3 | 187,3 |1557[1646| 1515 77 856 0508 | 9 9 98
BT Ie0 | 140 1954|2329 | 1965 151 151 0,768 1 25 100

SOURCE: BURINTEKH / MICTOHHIMK: BYPWHTEX

for the use of rock-cutting tools with PDC technologies.  nponeHT BHIHOCA KEPHA U OTCYTCTBHE ABAPUITHOCTH, CBS3aH-

Currently, it is impractical to use PDC drill bits for surface  HoI1 ¢ paspyimeHeM mapouex Ha 3adoe.

hole drilling shallower than 400 m. AdderrusrocTs PDC-rooBOK pacTer ¢ VBEIHYCHHEM
Burintekh’s Center for Drilling Tool Design is there-  ryGHHBI CKBaKHH. Pe3y/bTaThl NPHUMEHEHHA Pa3IHUYHbIX

fore focusing on the selection of drill bits for production  rojsosok B OAO «Jlenanedrerazs npu GYpEeHHH MOHCKOBO-

hole drilling. Pa3BEAOYHBIX CKBAXKMH HA ONIOHCKOH IPYIIIE MECTOPOKIC-
Since the beginning of 2007, the company has col-  uuit npuBecHBI B TAOMI. 2,
laborated with the Drilling Office of Surgutneftegaz on Haubosree cnoKabIM /U8 TPHMEHEHHSA TOPOopaspylia-

a program to optimize PDC drill bit design for maxi-  01ero MHCTPYMEHTA, CO3TAHHOTO HA OCHOBE PDC-Texnomno-
mal economic and operating efficiency at the fields of  ruit, aprgercs BepXHHl HHTEPBAT OYPeHHs. MOMKHO YBEPEH-
the Republic of Sakha-Yakutia. This program system-  HO CKa3aTk, YTO CETOJAHS MPH GYPCHUN TI0J] KOHJVKTOP 10
atically analyzes the parameters for successful drill 400 M PDC-1010T2 HCIIOIB30BATH HELEIECOOOPAZHO.
bit operation with the goal of improving the design Hmenno noatomy LlenTp paspaboTkH BYPOBOIO HHCTPY-
and practicality of the bits. In general, optimizing PDC  mewnra HIII «BypuHTEX> VIe/s€T OCHOBHOC BHHMAHHE M1PO-
bit design requires selecting the appropriate size and  TpaMMe 110 TOAGOPY JONIOT JUis1 BYPEHHsA HKCILIYATAIHOHHOM
density of cutters, a bit profile and a hydraulic system  KOJIOHHBL
best suited to the specific geological and technical C navana 2007 roaa, cCOBMECTHO ¢ VIIPABACHHCM MO
conditions. oypennio OAQO «CypryrHedreras», BRIMOTHACTCH HCCIEHO0-
The data on drilling and bit performance are record-  BaTEAbCKAA NPOrpaMma, HAMPABICHHAS HA ONTHMH3AIHIO
ed and analyzed, and the results are used to develop the  koncrpykuun PDC-Z010T ¢ LEABIO JOCTHYD MAKCHMAIb-
bit designs for the next test. This research cycle is repeat- 1O IKOHOMHYCCKOM H 3KCIUTYATAIIMOHHON 3(PEKTUBHOC-

ed until it produces the optimal design. TH Ha MECTOpOXKAcHHAX B Pecnybuimke Caxa-fkyrus. Ona

To date, two drill bits have passed field tests (see  BKIIOHAET METOAOJOTHIO CHCTEMATHUECKOIO HCCACIOBAHHS
Table 3). HaPAMETPOB YCIICTHHOM PadoThl JI0A0T /U BHECEHUSA YCOBEP-
@ Tabie 3. Performance Data of PDC Drill Bits Manufactured by Burintekh HWEHCTBOBAHMH B KOHCTPYKIHIO.

B nenoMm, onrTHMH3alMA KOHC-
Dimension type Number | Drilling Interval, m | Meterage, m | Drilling Time, h | ROPav, m/h |  rpykmm PDC-ponota Bmovaer

e - 460-595 ' BRIGOP HEOBXOAUMOTO pazmepa
BIT 215.9 V913 UN 95207 823-1,039 351 [ 87 4.03 U IUVIOTHOCTH PEKYIIMX 3/1CMEH-
BIT2159713U | 5445 405-625 220 40 5.49 TR, TPOMIAR KOOI 1 FeThOHC:

TBA THAPABIHKH VI KOHKPETHRIX
FOPHO-TEOJIOIHYECKUX H TEXHH-
KO-TEXHOJIOIHYECKUX VCIOBHIA.

SOLIRCE BURINTEKH [ MCTOMHUK: BYPUHTEX

@ Tabn. 3. MNokasarenu pabotsl PDC-gonot HIM «bypunTexs

Tunopasmep | Homep | Mutepsan Gypenus, M | Mpoxoka, M | Bpems Gypenus, 4 | Ve Mex, M/ Bee pannete no Gypenuio

: pabore A0M0T VUUTHBAIOTCS, AH-

EMT3215;3 B913 VH | 5207 46.0"59._5 351 87 4,03 JH3UPVIOTCHA, H Ha HX OCHOBE Pas-
e2) a3 padaTeIBAIOTCH  PEKOMEHIAIMH

BUT 2159713 Y | 5445 405-625 220 40 5,49 MO0 M3MEHEHMID) KOHCTPYKIHMH K

SOURCE BURINTEKH / MCTONMMK: BYPUHTEX CACAVIOIEMY HCIBITAHHIO, aror
Results show that PDC bits can drill rocks of up  mmkn uccne10BaHMiT MOBTOPACTCA 0 TEX MOP, MOKA HE OyeT
to 6 or 7 category hardness, with rates of penetration  onpegencHa onTHMAILHAA KOHCTPYKITHAL

exceeding those of rolling-cutter bits by 50 to 100 per- Ha ceroinsammmi Ae¢Hb IPOMBIC/IOBBIE HCTTBITAHMS ITPO-
cent and with higher meterage per bit. The offered bit  nwmm Ba fonora (Tadi. 3).
designs operate well in the hole angle buildup intervals MOKHO € YBEPEHHOCTBIO TOBOPHTHL O ToM, 4yTOo PDC-

when positive displacement downhole motors are used.  jgon0ora Moryr padorars 1o nopojgaMm 10 VI-VIL kareropuu
Problems arise in intervals with highly fractured rocks  TBepaOCTH ¢ MCXaHHYECKOI CKOPOCTHIO, B 1,5-2 pasa npe-
and alternating rocks of different hardness categories.  BBIIAIOWIEH CKOPOCTh MAPOIHEYHBIX A0JO0T, M MOKA3HIBATh
In these intervals, PDC drill bits are subject to signifi-  6onee BEICOKYIO nTPoXojKy. [IpH 3TOM HPEIOKEHHBIE KOHC-
cant dynamic loads, causing intensive cutter destruc-  TPYKIIHH XOPOIIO VIPABIIOTCA B MHTEpBajie Habopa Kpu-
tion. BU3HBI ITPH padoTe ¢ 3a60MHBIMHA OOBEMHBIMH JIBUTATE/ISIMH.
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In lower intervals of terrig-
enous deposits, PDC drill bits
can be also more efficient than

rolling-cutter ones.

An illustrative example is
bit BIT 2159 V 913 N, used
in the interval 2,897-3,121
m (nonuniformly anhydri-
tized hard and medium-hard
rocks, consisting of sandstone
alternated with rock salt,
marl, dolomite, argillite and
siltstone) during the drilling

Krasnoyarsk Territory. With a
total meterage of 172 m and
an average penetration rate of
0.64 m/h (287 h drilling time),
15.5 days were saved com-
pared to three-rolling cutter
drill bits.

Another example is
BIT 1429 V 613 UN, run
by Lenanafetgaz to drill

an exploratory well at the
Oldonskayva group of fields
through the Parshinskaya
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® Drilling bit BIT 142.9 V613 UN.30.
® byposas ronoeka BAT 1429 B 613 YH.30.

OcnoBHOM NPoO6/IEMOI CTAHOBUTCA HAJTHYHE B PA3PE3E VUAC-
TKOB, IIPEACTABJICHHBX BhICOKOTPEIIHHOBATHIMI MOPOIAMHA
H 4YepPEJIOBAHHEM II0POJL ¢ PA3IMYHON KATETOPHUEN TBEPLO-
cri. B arnx unrepsasiax PDC-10710TA UCTIBITHIBAIOT 3HAYH-
TEAbLHBIE JHHAMHYECKHE HATPY3KH, IPHUBOAIINE K HHTCH-
CHBHOMY Pa3pVINEHHIO PE3IOB.

B HIDKHHX HMHTEPBaAaX, HPEJACTABACHHBIX TEPPHICH-
HBIMH OTII0KREHHAMH, PDC-g1010Ta MOTYT OBITE TAKKE HOsee
a(hpeKTHBHBIMHE, YEM APOLICYHBIC.

[Moxasarenen npumep npumeHenns aoaota BUT 2159 B
913 H B narepsaie 2 897-3 121 M (HEPABHOMEPHO AHIHAPH-
TH3HPOBAHBIC KPETIKHE M CPE/THEH TBEPJAOCTH MOPO/ALI TIPE/i-
CTABJICHBI NEPECIANBAHHMCM MTCCYAHUKOB ¢ KAMEHHOT COJBIO,
MEpreieM, JOJTOMHTAMH, APrHIXTAMK H AIEBPOIHTAMH) NTPH
OVPCHHH PA3BEJIOYHON CKBLKMHBI B KPacHOAPCKOM Kpae.
IMpu obuieit npoxoake 172 M 1 CpeaHEi MEXaHHYeCKON CKO-
pocti 6ypenus 0,64 m/u (Bpemsi Gypenmst 287 4) BhIMIPBILL
BO BPEMEHH, 10 CPABHEHMIO C MCITOAB30BAHUCM TPEXIIAPO-
HIEYHBIX I0JI0T, COCTaBma 15,5 CyTOK.

Hpyrof npumep — orpadorka gosora BHT 1429 B 613
VH B OAO <Jlenanedreras» npu 6ypeHHH passe10uHO-TI0HC-
KOBOH CKBaKMHBI Ha OJJIOHCKOR I'PYIIIE MECTOPOXKACHHIT B
HHTEepBAIE [TapIIMHCKON CBATHI, PEACTABIEHHON YePEea0Ba-
HHCM APTIIATOB U IfecyaHukos IV-VII kareropun dypumoc-
TH. CPABHUTE/IBHBIE PE3YJIbTATHI NPEACTABICHR B TAOM. 4.

® Table 4. Comparison of Performance of PDC Drill Bits and Rolling-Cutter Drill Bits

Drilling Drilling Time, Rate of
Drill bit Well Interval  [Meterage, m h Penetration, m/h Note
BIT 142.9 V613 Bit in working
UN.30 No. 7171 | 421-9P | 2,364-2,424 60 259 232 condition
142.9 SZ-GAU R- Bit pulled out due
239 No. 080 421-9P | 2,325-2,364 39 46.5 0.84 to low ROP
142,9 C3-TAV R-239]
No. 545 421-7P | 2,195-2,219 24 48.25 0.75
142.9 SZ-GAU R- Bit run interrupted
239 No. 526 421-7P | 2,219-2,244 25 26.75 0.93 (coring)
SOURCE: BURINTEKH J MCTOSHVK, BYPHMHTEX
of an exploratory well in the @ Tabn. 4. CpasHenne pesynstatoB PDC- v wapoweykslx fonot
[onoto CKBaxuHa WisTepsan Mpoxoaka, M Bpoun Mex: Mpumeyanue
BypeHuna BypeHus, 4 | CKOPOCTE, M/Y
BT 1429 B 613 : 3 _ B paboyem
VH30 Ne7i71 421-91 | 2 364-2 424 60 25,9 2,32 S
1429 C3-TAY R-239 421-9M 2 395.2 364 39 165 0.84 ﬂommm-s CBA3N
Ne 080 G HUBKOH Vyay
1429CS-TAVR-239) 4oy 0 | 21950219 | 24 4825 075
Ne 545
Honbnexwve
1429 C3-TAYR-239) 4oy 7 | 22192244 | 25 26,75 0,93 NIpepBaHo
No 526
(otBop KepHa)

formation with alternating
argillite and sandstone of

drillability index ranging from 4 to

results are shown in Table 4.

. Comparative

Wide application of PDC technologies for drilling
in Eastern Siberia might seem confined to the future.
However, the promising results of utilizing PDC drill bits
and core drill bits at various fields allow optimism about
the prospects of implementing these rock cutting tools
and of further optimizing their designs.

SOURCE: BURINTE

DRHIK: BYPUHTEX

O4eBHJAHO, YTO MHpPoKoe npumenenne PDC-texnono-
rui nipu OypeHHH ckBakMH B Bocrouno# Cubupn — jgemo
oynymiero. OHAKO TE MOJ0KHTENBHBIE PE3YILTATEL, KOTOPLIE
IMOJMYYCHEI HA PA3THYHBIX MECTOPOKACHHUAX MTPH HCMOIbL30-
panuu PDC-10710T 1 6ypOBBIX IOMOBOK, TTO3BOJSIIOT ¢ OIITH-
MHU3MOM CMOTPEThH HA MTEPCTICKTHUBLI BHE/IPEHHA ITOI'0 TOPO-
JIOPABPYIIAIOMIETO HHCTPYMEHTA M BECTH PadoTy 110 OIITHMH-
3ALHH ITPHMEHACMbBIX KOHCTPYKLHL
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