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Hybrid Drill Bits: Worldwide Experience 
and Opportunities in Russia Caspian

, 
Kamal Kamatov, Drilling Applications Engineer
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 / Agenda

Introduction
 

Hybrid Drill Bits Applications and Design Features

WW Case Histories and Opportunities in Russia Caspian

Discussion
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. 
Introduction. Modern Drill Bit Types

PDC TCI IMP
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Simplified Rock Crushing Mechanics

 PDC
)

PDC Cutters
(Scrapping)

)

Impregnated Diamonds
(Plowing)

)

TC Inserts
(Shearing)

/ Soft Rock / Hard Rock
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?
Why Hybrids?

Low ROP Wear / Breakage Bit Hours

Vibrations Toolface Control Rig Limits
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Hybrid Drill Bits Technologies in Development

, 
Technology of focus in this presentation
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Simplified Rock Crushing Mechanics

Shearing
Slower

Durable
Less Torque

Dual Action
Faster

Durable
Less Torque

Scrapping
Faster

Less Durable
Higher Torque

+ =
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Bottomhole Patterns

PDC TCI Hybrid
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Hybrid Drill Bit Application
/ R

oc
k 

 a
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as
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es

s

/ Rock Strength
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Hybrid Drill Bit Designs (Examples)
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»: 
«Best of both worlds»: Cutting Structure

/ 
Abrasion Resistance

/ 
Im

pa
ct

 R
es

ist
an

ce
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»: 
«Best of both worlds»: Cutting Structure

Polished surface

Dual chamfers
 

Shaped surface

Po
lis

he
d 

cu
tt

er
s

N
on

-p
ol

ish
ed
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ut

te
rs
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»: 
«Best of both worlds»: Bearings / Seals

Unique patented metal-to-metal face seal
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Lab Tests

• 3  / 3 rock types
•  / Carthage marble (15 kpsi UCS) 
•  / Jasper quartzite (36 kpsi UCS) 
• / Gabbro (49 kpsi UCS)
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Lab Tests
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Torque vs. Depth

Hybrid RC PDC

T=1800
T=3800

 

In interbedded formations hybrid drill bit generates smooth torque response
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Lab Tests

 
PDC 
In medium and hard formations hybrid drill bit outperforms PDC
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Depth

ROP vs. Depth
Hybrid RC PDC

40% faster
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 1. . 
Case History 1. Canada. Interbedded formations

Charlie Lake

Halfway

Upper Doig

Doig

Basal Doig

Montney

,  
, , 

 20-90 ,  300 
(>2 )
 IADC 617-637

 80 
 3-4 

 0.5  3 

• High-UCS rocks, incl. limestone, dolomite 
and quarzitic sandstone

• Curve section 20-90 deg, 300 m long
• High AKO angle on PDM (>2 deg)
• Only rollercone bits of IADC 617-637 used
• Avg bit life 80 m, 3-4 bits required per section
• ROP varies 0.5-3 m/hr
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 1. . 
Case History 1. Canada. Interbedded formations

Before run

 2.38 ,  8 /30 

 2  1 ,  4.2 

After run

• PDM AKO set to 2.38 deg, consistent BUR 8 deg/30 m provided

• Each section on 2 wells TD’d in one fast run, avg ROP 4.2 m/hr per section
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 1. 
Opportunity 1. Timano-Pechora
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 1. 
Opportunity 1. Timano-Pechora

5.31

0.72

2.13

0.72

2.20

1.1

2.40 2.39

2.01

2.97

0.74

2.77

1.51

1.99

0.00

2.00

4.00

6.00

8.002400

2600

2800

3000

3200

3400

3600

3800

4000

PDC PDC PDC RC RC RC RC RC PDC RC PDC RC RC RC

 PDC

• Frequent interbeds cause poor steerability of BHA with PDC bits
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 2. . . 
Case History 2. USA. Hard Rock Drilling.

68 hr

133 hr

122 hr
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 2. .
Opportunity 2. Perm Region.

P1
 s-

as
  -

sa
km

ar
o-

as
se

lsk
ii

U
p 

Ca
rb

on

Limestone
Dolomite
UCS: 20-25 kpsi

Dolomite
Chert.
UCS: 35-50 kpsi

Limestone
Dolomite
UCS: 20-35 kpsi

• Typical dull in chert
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. .
Successful Deployment. Kazakhstan.

RC
PDC

IMP HYB1

HYB2

HYB1

HYB1

RC

RC

HYB2

RC

HYB3
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6240
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6360

6400

6440

6480

6520

6560

6600

6640

6680

6720

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2
DE

PT
H 

M

ROP m/hrLithology 

CHERT

CHERT

CHERT

CHERT
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 3. . .
Case History 3. Colombia. Stick-Slip.

23”

17-1/2”

12-1/2”

8-1/2”

Virgil
Base Heebner

Tonkawa

Checkerboard Lm

Red Fork

Atoka

4,400’
7,040’
8,330’

8,840’

10,480’

13,900’

15,520

16,200’

17,220’

17,880’

19,600’
20,160’
20,820’
20,180’

21,520’
22,400’

13 Finger

Puryear

Squawbelly
Lower Morrow Sand
Primrose
Springer Top

Britt
Boatwright

22,850’

Des Moines10,880’

TD

200000 0 40

WOB: 17 tn
RPM: 60
Distance: 143 m 
ROP: 2.5 m/hr

WOB: 20 tn
RPM: 60
Distance: 556 m
ROP: 5.5 m/hr
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 4. . 
Case History 4. Brazil. Hard Stringers Induce Vibrations

•
•  

 PDC
•  PDC
• Interbedded marl and dolomite
• Lateral and torsional vibrations throughout the run
• PDC bits ring-out
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 3. 
Opportunity 3. Sakhalin

• , 

• Hard calcite stringers cause sudden ROP losses, drill bits and downhole tools damage 
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 5. . 
Case History 5. Romania. Low Build-Up Rate

•  PDC  

•  PDC  

• High torque deviation amplitude on PDC drill bit led to falling off-plan in inclination and 
decreased average ROP

• After substitution with the hybrid bit, the torque response became smooth and toolface was 
stable. This allowed the DD to catch up with well plan 
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?
Questions?


