TerraMax™ Milling System

The TerraMax™ milling system improves coiled tubing (CT) milling time
by reducing travel time within the wellbore to the obstruction and the
time required to complete the milling operation. The system is ideal for
plug milling, scale and cement milling operations, wellbore obstruction

milling, fish removal and burn-over operations.

Kg Wellbore
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TerraMax™ Milling System Summary

The TerraMax™ milling system improves coiled tubing (CT)

milling time by reducing travel time within the wellbore to Coil connector
the obstruction and the time required to complete the

milling operation. The system is ideal for plug milling, =
scale and cement milling operations, wellbore obstruction Check Valve
milling, fish removal and burn-over operations.

The milling system includes:
. Coil connector Bowen™ TerraForce™ CT Jar |

« Twin flapper check valve
« Bowen" Terraforce™ CT jar
« Bowen" hydraulic disconnect =
« Friction reduction technology

« Agitator” XP oscillation CT tool

« Agitator” NEO™ oscillation CT tool

« Echo™ CT motor

Bowen™Hydraulic
Disconnect

« CT motor assembly
« ShredR" bit or Bowen™" mill

Circ Sub

Features/Benefits L
+ Individual tools within the BHA are:
« Field proven with thousands of runs on assemblies
+ Assembled with the NOV Certified assembly process Agitator™ CT Tool
« Full traceability on all independent components of the assembly
+ Trained service technicians
« Technical support available for tools
« Designed for long aggressive jobs

+ Ideal for a wide range of CT milling applications

Motor/Power Section

ShredR" Bit

Bowen™ Junk Mill

Kg Wellbore . . . .
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The NOV Commitment of Excellence

When one of our tools arrives at your drill site, you’re receiving more than just another
piece of equipment. You're receiving countless hours of research, design, testing, and
improvement. You’re receiving the years of experience in the hands of our engineers,
machinists, and technicians, and you're getting a partner in NOV.

During every moment in the life of our tools, we’re committed to superior performance,
efficiency, and customer satisfaction. We’re committed to quality. When our solutions
arrive at a well site, we want to deliver performance—so you can.

Within NOV we have structured systems that create and measure our performance on
Certified assemblies, product traceability and continuous Improvement for the tools.

Certified Assemblies

From the birth of an idea through the final delivery to your well site, we have highly
qualified people endorsing each aspect of our solutions and guaranteeing the integrity
of our tools. Through training, experience, competency, and individual ownership, we
improve the production of our equipment so you can improve the production of your
operation.

Full Product Traceability on each Assembly

Our Track-A-Tool System lets us keep track of everything about our tools. It stores

serial numbers, run hours, lifetime limits, and material certifications for every rental asset.
This system gives us incredible insight into the ways you use our tools, and we use that

to engineer future technology, improve upon current designs, and better support our
current products.

Continuous Improvement on each Assembly

Over the last 170 years, we've had a lot of success, but still we strive to improve.
We're always learning, raising our standards, and getting better through purposeful
innovation. Our teams of engineers monitor all trends affecting tools, so we can
deliver tool improvements based on these trends and your feedback.

Kgy Twe‘::L?121ﬁgies



Technical

Full Size Dimple / Slip Connector Summary

External combination dimple and slip connectors are the
solution for high torque and tensile loads.

Drilling, fishing, and completion work are ideal for these
premium connectors.

Available with a wide variety of ODs and pin connections
to accommodate most jobs without the need for any
Crossovers.

Full size connectors will provide extra strength where
the OD of the connector is not critical.

Features and Benefits
+ High tensile strength
+ High torsional strength

+ Internal pressure seal

+ Replaceable slips Full Size Dimple / Slip Connector

Full Size Dimple / Slip Connector Technical Specifications

Part CcT Service Connection Length Service Kits  Pressure MinTemp MaxTemp Tensile Torque
Number  Size Rating Rating Rating Strength Max
632-050 1%in. | 2.875in. | 1.125in. | H?S 2 % in. PAC 14.250in. | 632-050-RDK | 5,000 PSI | -20°F 300°F 160,000 lbs | 2,900 ft-lbs
633-050 | 1%in. | 2.875in. | 1.250in. | H2S 2 ¥ in. PAC 13.750in. | 633-050-RDK | 5,000 PSI | -20°F 300°F 140,000 bs | 2,900 ft-lbs
634-050 | 2in. 2.875in. | 1.250in. | H2S 2 % in. PAC 14.000in. | 634-050-RDK | 5,000 PSI | -20°F 300°F 84,000 lbs 2,500 ft-lbs
634-100 | 2in. 2.875in. | lin. H2S 1%in. AMMT | 14.375in. | 634-100-RDK | 5,000 PSI | -20°F 300°F 77,000 lbs 1,050 ft-lbs
632-150 1%in. | 3.125in. | 1.250in. | H?S 2 ¥%in. REG 14.250in. | 632-150-RDK | 5,000 PSI | -20°F 300°F 160,000 lbs | 2,900 ft-lbs
635-150 | 2%in. | 3.375in. | lin. H2S 2 ¥ in. PAC 14.500in. | 635-150-RDK | 5,000 PSI | -20°F 300°F 98,000 lbs 3,000 ft-lbs
635-200 | 2%in. | 3.375in. | lin. H2S 2 ¥%in. REG 14.000in. | 635-200-RDK | 5,000 PSI | -20°F 300°F 98,000 Ibs 3,000 ft-lbs
636-000 | 27%in. | 4750in. | 2.25in. H2S 3%in.IF 16.500in. | 636-000-RDK | 5,000 PSI | -20°F 300°F 217,000 lbs | 6,800 ft-lbs
636-200 | 27%in. | 4750in. | 2.44in. H2S 2 7sin. EUE 16.500in. | 636-000-RDK | 5,000 PSI | -20°F 300°F 116,000 lbs | 2,250 ft-lbs
637-000 | 3%2in. | 4750in. | 2.69in. H2S 3%in.IF 16.500in. | 637-000-RDK | 5,000 PSI | -20°F 300°F 212,000 lbs | 6,800 ft-lbs
Wellbore
Kg Technologies wt-coiledtubing@nov.com nov.com/coiledtubing

©National Oilwell Varco. All rights reserved. 10140311-400-ENG-MKT:41-DIMPLE SLIP CONNECTOR TECH SUM nov.com/patents



Twin Flapper Check Valve Summary

The twin flapper check valve is a standard coiled tubing string component. It provides a means of
preventing the back flow of well fluids into the coiled tubing.

The design of the twin flapper check valve incorporates a dual sealing system in each flapper
assembly for increased safety. A non-stick seal provides the primary low pressure seal, while at
higher pressure the flapper seals into a metal-to-metal arrangement.

Maximum flow area through the flapper cartridges reduces unnecessary back pressure on the
surface pumps. The flow path through the flapper cartridges does not restrict the passage of
balls or darts if required during operations such as cementing.

Features and Benefits
« Full flow through bore
+ Dualsealing in each flapper cartridge

(low pressure seat/seal and high pressure full metal-to-metal seat/seal)

+ Full bore fluid passage for balls, darts and plugs

+ Removable flapper cartridges

Twin Flapper Check Valve Technical Specifications

Part Size Service Connections Length  Service Kits Operating  Min Max Tensile Flapper Flapper
Number Pressure Temp Temp Strength  Cartridge Cartridge OD
Rating Rating Part Number

Kg Wellbore ) ) ) )
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Bowen™ TerraForce™ Coiled Tubing (CT) Jar &

The Bowen™ TerraForce™ coiled tubing (CT) jar operates in
conjunction with our coiled tubing jar intensifier, helping you
control the intensity of jarring impacts by varying the applied
load. The Terraforce jar has been optimized for a short BHA
and delivers very high impact and impulse forces.

The Bowen TerraForce CT jarisideal for a wide range of
coiled tubing applications:

Milling « Fishing « Cleanout « Cutting « Stimulation

Features and Benefits

« Short, robust design

« High temperature capabilities

« Increased torque handling capacity

« Fully bi-directional operation

« New spline design offers increased reliability

«Improved CT milling performance

« Easy to assemble and maintain

« CT jar placement program calculates impact at stuck points
and optimizes the BHA to deliver the maximum impact
and impulse values

Technical Specifications

Size 2 Ygin. 3%in.

Top connection 2% in. PAC 2% in. APIREG

Bottom connection 2 ¥ in. PAC 2 ¥ in. API REG

Overall length (closed) 56 Thoin. 58.45in.

Weight 93 lbs 99 lbs

Max overpull 32,000 |bs 50,000 Ibs

Max overpush 32,000 lbs 50,000 lbs

Torsional yield 4,100 ft-lb 7,300 ft-lb

Stroke length 10 %oin. 10 %oin.

] lin. lin.

Kg Wellbore ) ) . !
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Bowen™ TerraForce™ Coiled Tubing Jar iy

2 %" Bowen TerraForce coiled tubing jar achieves outstanding
performance jarring the BHA free.

Challenge: Client Shell
Successfully free the BHA after it was stuck for 3 days due County Red River Parrish
to a hole developing in the coiled tubing on the reel. .

State Louisiana
Solution: Country USA
The 2 %” Bowen™ TerraForce™ coiled tubing jar was run Date Q3 2012

on a 2” coil for a plug milling job. After fully milling the
18th plug, a pin hole developed in the coil on the reel and
the BHA become stuck. After multiple attempts of surging
and shutting in the well, multiple repairs were made to
the coil, which increased the time stuck to within 3 days.
The TerraForce coiled tubing jar was then fired over 20
times over the course of 12 hours, freeing the BHA.

BHA: 2” Coil Connector, Dual Back Pressure Valve, 2 %"
TerraForce Coiled Tubing Jar, Hydraulic Disconnect,
HydroPull* Extended Reach Tool, Motor, 3 %” Mill

Results:

¢ Achieved outstanding results by retrieving BHA

¢ Excellent durability and performance was
demonstrated over the 20+ jar firings

e Exceeded clients expectations

Max Load Weight (klbs)

40

Features and Benefits: 30
¢ Short length design 20
e High torque 10

e Better suited for milling applications 0 -
e Bi-directional 10 :-
e Improved CT milling/drilling performance 20 |

* CT Jar Placement availbale 30
¢ Reliable Down Jar Uplar

Kgy Wellbore - . .
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Bowen™ TerraForce™ Coiled Tubing Jar iy

2 %" Bowen TerrafForce coiled tubing jar helps recover stuck drill-out BHA
from within 5” casing.

Challenge: Field/Block Eagle Ford
To fish a drill-out BHA from within 5” production casing County La Salle County
that was lost during drill out operations.

State Texas
Solution: Country USA
During plug drill-out operations, the D/O BHA became Date Q3 2012

packed-off just beyond the dogleg and transition from

5 %" to 5” casing. The hydraulic disconnect was activated,
releasing the BHA at a depth of 9891 ft, nearly 1000 ft into
the lateral. The 2 %” Bowen™ Terraforce™ Jar was used on
the subsequent fishing job to help retrieve the stuck fish.
Varying overpulls were applied, resulting in four up-jarring
loads that successful freed the fish.

BHA: Coil Connector, Twin Flapper Check Valve, Index Tool
Intensifier, WT bar, WT bar, 2 %” TerraForce Coiled Tubing
Jar, Hydraulic Disconnect, GS Tool

Our Jar Placement Program calculates the impact loads
and impulse at the applied overpull as follows:

Overpull Impact Impulse

12,000 lbs 193,486 lbs 325 Ibs-sec
22,000 Ibs 296,223 lbs 522 Ibs-sec
22,000 lbs 296,233 lbs 522 Ibs-sec
32,000 lbs 399,906 lbs 725 Ibs-sec

Features and Benefits:

¢ Short length design

e High torque

e Better suited for milling applications

e Bi-directional

¢ Improved CT milling/drilling performance
e CT Jar Placement available

* Reliable

Kgy Wellbore - . .
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Bowen™ Hydraulic Disconnect

Technical
Summary

The Bowen™ hydraulic disconnect activates by a drop ball, which allows the tool string to detach at
a predetermined point. Designed for aggressive use, the assembly operates with friction reduction
tools and high torque motors. While in operation, the torque transfers through internal splines that
accept significant torque and have a long component life. Once the tool is disconnected, an

internal GS fishneck remains in the well for retrieval purposes.

Benefits

+ Lower section of disconnect is retrievable with standard GS running tool

+ High torque feature is protected from wellbore fluids while in use

+ Impactresistantto jarring

+ Industry-leading torque, tensile and shock rating

Bowen Hydraulic Disconnect Specifications

Bowen Hydraulic Disconnect 3%sin. 27%in.
Connection 2 ¥ in. reg box x pin 2 ¥ in. pac box x pin
Pressure 15 ksi 15 ksi
Tensile 128 klbs 90 klbs
Torque 4,600 ft.lbs 3,200 ft.lbs
Service STD STD
Length 30.2 28.5

Max O.D. 3.1251n. 2.875in.

Min I.D. 0.8in. 0.8in.
Weight 40 lbs 37.51bs
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Technical
Summary

Agitator” Coiled Tubing Tools

Our Agitator” oscillation tools have provided unparalleled friction reduction
longer than any other tool in the industry, and our Agitator coiled tubing (CT)
tools further that tradition. With our Agitator CT tools in your bottomhole

assembly (BHA), you can drill faster and drill farther.

Proven Friction Reduction, Improved Weight Transfer

The Agitator CT tool increases the reliability of your coiled tubing operation and allows you to reach significantly
greater depths in torturous, horizontal wellbores. By creating gentle oscillations along the longitudinal axis of a
coiled tubing string, the Agitator CT tool reduces downhole friction, improves weight transfer to the BHA, and
significantly extends the point of lock-up.

Proven in a wide range of applications, the Agitator CT tool improves rate of penetration (ROP) and enhances
your efficiency in coiled tubing milling and intervention operations.

Reliability With Every Turn

When you include our Agitator CT tools in your BHA, you get more than a piece of equipment—you’re getting a
partner. We have years of experience and thousands of runs from which we’ve learned and improved our Agitator
oscillation tools. With drilling solutions engineer (DSE) support worldwide and more than 150 service locations
around the globe, we deliver the highest quality products and equipment, as well as the support to meet the
needs of your operation.

1001 19D, 10)e)by AN

Agitator” CT Tools Highlights

Extends your reach and improves load transfer by reducing friction downhole

Improves your ROP by allowing for increased weight-on-bit

Delays sinusoidal/helical buckling and decreases motor stalls by reducing weight stacking

Allows for higher flow rates with redesigned power section and valve assemblies (Agitator NEO CT tool)

Uses optimal operational frequencies that further enhance the efficiency of your BHA.

Agitator” CT Tool Technical Specifications

Tool size (OD) 2%in 27%in 3%in
Overall length 73in 52in 52in
Recommended mud weight | 8.4-10 ppg 8.4-10 ppg 8.4-10 ppg
Recommended flow rate 40-80 gpm 40-150 gpm 40-160 gpm
Temperature range 150-302 °F 150-320 °F 150-320 °F
Operational frequency 9Hz @40 gpm 15Hz @ 120 gpm 15Hz @ 120 gpm
Pressure rating 5,000 psi 5,000 psi 5,000 psi
Max tensile 20,000 |bs 85,000 Ibs 130,000 Ibs
Wellbore
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Technical
Summary

Agitator” NEO Coiled Tubing Tools

Featuring a shorter length and improved design, the Agitator NEO
CT toolis an integral component of your extended reach BHA. Our
engineers have designed the power section and valve assemblies
for the Agitator NEO CT tool to improve performance: the new power
section design allows you to pump at higher flow rates and can
withstand pressures up to 10,000 psi, and we redesigned the valve
assemblies to work at optimum operational frequencies.

These improvements produce axial vibrations that further enhance
the efficiency of the BHA. The Agitator NEO CT tool allows for increased
weight-on-bit and extended reach, improving your rate of penetration

and helping you reach total depth.

JOOL 1D O3N ..10)enby feN

Agitator” NEO CT Tools Highlights

Extends your reach and improves load transfer by reducing friction downhole

Improves your ROP by allowing for increased weight-on-bit

Delays sinusoidal/helical buckling and decreases motor stalls by reducing weight stacking

Allows for higher flow rates with redesigned power section and valve assemblies (Agitator NEO CT tool)

Uses optimal operational frequencies that further enhance the efficiency of your BHA.

Agitator” NEO CT Tool Technical Specifications

Tool size (OD) *111/+6in 3%in 3%in -
Overall length 35in 461in 52in

Recommended mud weight | 8-10 ppg 8-10 ppg 8-12 ppg

Recommended flow rate 30-65 gpm 110-210 gpm 110-210 gpm

Temperature range 150-320 °F 150-320 °F 150-320 °F

Operational frequency 14 Hz @ 65 gpm 9Hz @210 gpm 8Hz @210 gpm

Pressure rating 10,000 psi 10,000 psi 10,000 psi

Max tensile 37,150 lbs 120,000 Ibs 190,800 Ibs

*Currently in field trials

Kg Wellbore
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Agitator™ NEO tool completes back to Performance
back 9,000 ft lateral to TD

3 %" Agitator™ NEO tool achieves outstanding performance and
reliability by completing a 29 plug milling operation.

Challenge: Field/Block Eagleford
To successfully mill through 29 zones/plugs and reach TD

on the 9,100 ft lateral while pumping 5 bpm utilizing one
BHA. State Texas

Country USA
Date 02/05/2016

County Dimmit

Solution:

The 3 1/8” Agitator™ NEO was used in aiding the milling
operation from 8,195 ft until reaching TD at 17,295 ft for
an interval of 9,100 ft consisting of 29 plugs. The NEO
helped reduce friction of the 2 5/8” coil aiding the BHA to
TD within a 45 hour period. The average mill time
between each plug was 5.65 min/plug.

The Valley Wells C5H and CEH were drilled on the same
pad with a combined lateral section of 18,191 ft. The
Agitator™ NEO successfully drilled a combined total of 40
zones/plugs with an average mill time of 6.01 min/plug
while pumping 5 bpm through the BHA. Thus, sustaining
performance and reliability.

Results:

e Milled all 31 plugs in one BHA

* Flowed 5 bpm through tool

* Achieved outstanding results

* Excellent durability and performance
* Exceeded customer expectations

Item # Tool Description oD ID Length
1 Coil Connector ADAP 3.125 1.375 0.35
2 Dual Back Pressure Valve 3.125 1.00 1.26
3 Hydraulic Jar 3.125 1.00 5.55
4 Hydraulic Disconnect 3.125 1.25 1.73
5 Agitator™ NEO 210 GPM 3.125 4.24
6 Hi-Temp Motor 3.125 12.86
7 Crossover 1 0.57
8 Bit 4.500 0.45
drillingandintervention@nov.com nov.com
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Agitator™ NEO Coiled Tubing Tool Performance

Summary
3% in. Agitator™ NEO CT Tool reaches TD in a 10,200 ft lateral during
a clean out operation
Challenge: Client Top Notch
To test the functionality and reliability of the 3 %" Well Name B-14HLa Mota Zav W 3H
Agitator™ NEO coiled tubing tool while pumping up to five
g ) & pumping Up Field/Block Eagleford Shale

barrels per minute.

County Zavala
Solution: ) ) State Texas
The 3 %" Agitator NEO CT tool was ran on a 2 %" coil
pumping five barrels per minute. Cerberus modeling Country USA
showed the customer needed a tandem Agitator BHA to Date Q1 2015

reach TD. The Agitator NEO reached the TD of 15,784ft
during the cleanout run in one trip.

Results:

¢ Accomplished TD of 15,784 ft in one trip

¢ Higher flow rate vs. the legacy Agitator tool
¢ Achieved outstanding results

e Excellent durability and performance

e Exceeded customers expectations

Benefits:
Improves Coiled Tubing Intervention performance in:

e Extended reach e Logging
e Stimulation e Fishing
e Manipulation ¢ Running liners
e Scale/fill removal ¢ Cementing
Kgy }'Velibore ) - . .
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Agitator™ NEO tool achieves outstanding performance  rerformance

Summary
and reliability
3% in. Agitator™ NEO tool completed a 44 composite plug milling operation.
Challenge: Client Top Notch
To test the functionality and reliability of the 3 % in. A RETS University 12 RE #1029HS
Agitator™ NEO coiled tubing tool up to 4.75 barrels per . : -
8 Field/Block Permian Basin

minute.

County Reagan
Solutlon': . . . State Texas
The 3 % in. Agitator NEO CT tool on a 2 % in. coil was used
with a fresh water based solution at a flow rate of 4.75 Country USA
bbl/min. The CT tool achieved exceptional performance by Date Q1 2015

successfully milling all 44 plugs in 515 combined minutes
averaging 11.7 min/plug. The Agitator NEO CT tool
reached a PBTD of 15,354 ft. within a span of 92 hours
total.

Results:

¢ Milled all 44 composite plugs within one trip
¢ Lower standpipe pressure vs. legacy Agitator
¢ Achieved outstanding results

¢ Excellent durability and performance

e Exceeded customers expectations

Avg. Mill Time Avg. Time Between Plugs Avg. Circ. Pressure Flow Rate
44 11.7 minutes 59 minutes 4,200 PSI 4.75 bbl/min
Kgy Wellbore - . .
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Super Pulse Coil TubingAgitator™ tool surmounts expectation

NOV’s 3-1/8” Super Pulse CT Agitator sees significant improvement

in performance

Performance
Summary

Challenge: o Client Chesapeake
Decreasing the time in between plugs for faster well -
completions. Well Name Faith Yana H3H
Field/Block Eagle Ford
Solution: County Dimmit
The NOV Super Pulse Coil Tubing Agitator™ tool was State Texas
utilizeddue to its unique pressure drop setup which
requires the tool to obtain a pressure drop between EORIEhY UsA
900-975 psi ratingat 160 GPM. The higher pressuredrop Date 6/2/2016
aids in faster wellcompletions by increasing lateral and Plug Type Composite

axial performance and decreasing travel time between
plugs.

Results:

+ Successfully completed well with 23 composite
plugs in 24 hours

+ Averageplugmill outs of 9minutes

+ Average time in betweenplugs41 minutes

+ Tool reached TD without issues

+ Customer was satisfied with the tools performance

+ Customer stated the higher pressure drop allowed
them to see more action than the NOV XP CT Agitator
toolset up.

BHA Description:

Item # Tool Description OD,in ID, in Length, ft
1 Coil Connector 3.125 1.3 .88 :’
2 BPV 3.125 1.0 1.24 S
3 BI- DI Jar 3.125 1.0 5 %
4 Disconnect 3.125 .875 ball 1.73 g
5 NOV SP Agitator 3.125 N/A 4.74 §_|
6 Crossover 3.125 N/A .67
7 CT Motor 3.125 N/A 14.32
8 Rock Bit 4.5 N/A .5

Wellbore
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South Texas Agitator™ Tremor tool trial success reromance

Summary

South Texas Agitator Tremor Tool averages 21 minutes in between each plug

reaChmg D Client WS Energy Services
Challenge: -

To decrease time in between plugs and mill outs in a Well Name 22H Longheirs
lateral with severe deviations while fighting friction. Also, Field/Block Eagle Ford

without the use of friction reducing fluid and limiting short

) County LaSalle
trips to reach TD.

State Texas

Solution: Country USA
T bat th Il profile, the South T Agitator™
o combat the well profile, the South Texas Agitator Date 07/31/2016

Tremor Tool was used in the BHA. The PBTD was 15,397’
with the lateral length of 6,128’ and a total of 26 plugs Lithology Composite Plugs
spaced out an average of 211’. This specific system is
newer to coiled tubing application which was once
thought for no need of utilization. The tool produces a
hydraulic pressure pulse which allows the tool to generate
a mechanical force. This force allows the tool to have an
aggressive axial load on the BHA and coiled tubing string.
This aids when fighting friction within the casing, helping
the coiled tubing string/BHA get to the next plug and
ultimately reaching TD.

Results:

* Successfully milled all 26 composite plugs

* Agitator Tremor tool averaged 21 minutes between plugs
* Reduced the number of short trips

* Less than 24 hours to complete the length of the lateral

* No friction reducing fluid was utilized on this well

* Customer was very pleased with the tools performance

BHA Description:
Item # Tool Description 0D, in ID, in Length, ft §
7 Coil Connector 2.375 N/A 1.24 %i.
6 BPV 3.125 N/A 1 E:
5 Bi Directional Jar 3.125 .875 ball 1.73 :
4 Disconnect 3.125 N/A 4.74
3 Tremor 3.125 N/A 9.45
2 CT Motor 3.125 N/A 13 ]
1 Mill 45 N/A 1.2 ¥
Kgy 1we$:lll1?1%'iggies drillingandintervention@nov.com nov.com
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Coiled Tubing Motor Assembly Summary

The coiled tubing motor assembly from NOV improves CT milling and drilling performance
through the combination of a bearing assembly and the PowerPLUS™ CT power section.

The bearing assembly provides maximum tool life and class-leading torque ratings.

PowerPLUS power sections use a high-performance elastomer that delivers 50% more power
and torque than conventional coiled tubing power sections. With proven performance in both
water-based fluids and nitrogen, this power section is ideal for CT milling operations.

Features/Benefits
« High torque capacity
« Maximum tool life

+ High performance with water-based fluids and nitrogen

+ Generates 50% more power than conventional power sections

Kg Wellbore . . . .
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ShredR" CT Drill Bits Sommary

Coiled tubing drill bits technology

ShredR™ CT bits have been designed specifically for coiled tubing operations.

CT designs feature:

« Upreaming inserts in the shoulder reduce the chance of the BHA sticking downhole.

- Shirttail protection comes standard to prevent excessive wear in horizontal or tortuous applications.
. 2 1/4” safety neck is located between the shoulder and the threaded pin for bit makeup. The safety
neck provides a smooth gripping surface, which greatly reduces the chance of pipe wrench slippage
and potential injury.

Designs are available with an APl or PAC connection. The PAC connection eliminates the need for a
crossover sub when making up to small diameter motors.

Technical Specifications

Bit Bit Part Connection IADC WOB
Size Type Number Size Type Code (klb)

3605 | CT21P | 10108887 PAC Pin 60 - 600

RPM

CT21P | 10101266 2.375 | PACPin 60 - 600

10101262 2.375 | PACPin 116 3-15 60 - 600
CT11P | 400G000 2.375 | APIRegPin | 116 3-15 60 - 600

4.625 )
10101238 2.375 | PACPIn 216 3-15 60 - 600

CT21P | 10102544 2.375 | APIRegPin | 216 3-15 60 - 600
400G001 2.875 | APIRegPin | 216 3-15 60 - 600

ShredR CT drill bit

Note: all bit types include shirttail protection

Kg Wellbore o ) )
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Bit consistently performs outstandingly  rerormane

Statement

4 %" NOV ShredR™ bit mills 58 composite plugs at 9.5 minute average

Challenge: Well Name

Gates 05D 18-20

To drill all plugs with low mill time and good dull condition

Location

Webb, Texas, USA

Solution: Date

Q4 2015

4 %" ShredR™ coil-tubing bit was utilized to mill 58 composite
frac plugs, including the kill plug, in Webb County, Texas. The
bit was run on 2” coil-tubing with a 3.12” CT motor along with
NOV’s 3.12” CT Agitator™ tool.

Average mill time per plug was 9.5 minutes, and PBTD was
reached in less than 9.3 hours of milling time. The bit came
out in good condition and with all bearings still effective. Plug
cuttings were finely cut and did not cause any issues during the
job. The client was very pleased with the run. The same bit
type had two additional runs in Webb Co., both milling 42
plugs with outstanding performance. The client said they will
continue to use the ShredR™ bit due to its consistent good
performance.

Results:

* Average mill time of 9.5 minutes per plug

* Total mill time of 9.23 hrs for 58 plugs

* Good dull condition of 3-6-BT-G-EEE-I-CT-TD
* Consistent performance
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Bit Size Bit Type S/N

Plug Type

Dull Condition

4% SH2P D220201 554 9.5 58 Composite 3-6-BT-G-EEE-I-CT-TD
4% SH2P D219052 382 9.1 42 Composite 3-6-BT-G-EEE-I-CT-TD
4% SH2P D219054 418 9.9 42 Composite 3-6-BT-G-EEE-I-CT-TD
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District Contacts

Area Address Phone Num Email
Africa - Central Congo Villa 494, Bloc 16, Lotissement Roc de Tchikobo +242 06 677 2377
Cameroon Block 280, Road 90, Al Tagamoa Al Khames Douala +237 334208 00
Gabon Carrefour Forasol, Ogooué-Maritime +33 00 24156 2015
Africa - North Egypt Block 280, Road 90, Al Tagamoa Al Khames New Cairo +201 2218 3857
Tunisia Apartment A3, 1053 Les Jardins du Lac, Residence Venezia,Tunis +216 71 19 0054
Africa - Southern & East Angola Condominium “Mama Muxima” House 18, Talatona, Samba +242 06 677 2377
Africa - West Ghana 6 Agostino Neto Road, Airport Residential Area, Accra 4233302761171 /2
Nigeria Katia Garden, 2nd Floor, Right Wing, Plot 1676, Olashore Street, Victoria Island, Lagos 423412700693 /4
Plot 99 Rivoc road, Trans Amadi Industrial layout Port Harcourt +234 817 249 4844
Argentina Comodoro Manuel Arburtia 3175, Pque Industrial, Comodoro Rivadavia 9000 54-297-448-3122
Neuquen 3365 Calle Carlos Pellegrini. Parque Industrial Neuquen Este. Neuquen, 8300 54-299-441-3080
Australia Adelaide Suite 404, 147 Pirie St, Adelaide, South Australia 5000 +61 87 071 7044
Brisbane 300 Adelaide St, Suite 7A, Brisbane, Queensland 4000 +61 73 334 3800
Perth Level 2, 22 Mount Street, Perth, Western Australia 6000 +61 89 320 5800
Azerbaijan Baku Nizami Str, bld. 69, 16 floor, Baku, AZ1005 +9 941 297 7367
Bolivia Santa Cruz Av. San Martin de Porres, 150, Santa Cruz, Santa Cruz 2075 591-3-352-4107
Brazil Rio de Janeiro Av. Republica do Chile 500 - 24° andar, Centro, Rio de Janeiro - RJ. CEP: 20031-170. 55-21-3575-0600
Macae Jose Recoder, 600, Aeroporto, Macae, Rio de Janeiro 27963-844 55-22-2123-8888
Mossoro Rua Miro Felipe de Mendonga, 49, Alto Sao Manoel, Mossoro, RN 59633-010 55-84-3312-1447
Canada Nisku 1507-4 Street, Nisku AB T9E 7M9 780-955-8828
Granade 15402-91 Street, Grande Prairie AB CANADA T8X 0B2 780-532-8115
Priaire
Estevan 93 Panteluk Street, Estevan SK S4A 2A6 306-634-8828
St. John’s Suite 201, 354 Water Street, St. John’s, NL A1C 5W8 709-722-6650
Calgary Suite 1000, 800-6th Avenue SW Calgary, AB T2P363 403-234-9999
Chile Punta Arenas Avenida Pte.lbafiez N°5872
China/Japan/South Beijing 18/F Raffles City Beijing Office Tower, No. 1 Dongzhimen South St, +86 10 5707 0900
Korea Dongcheng District, Beijing, 00007, PRC
Chengdu, Sichuan Unit 902, Shangri-la Centre Tower, Chengdu, China +86 28 6606 5293
Tianjin No. 1469, 26th Bohai Road, Harbor Economic Zone, Binhai New Area, Tianjin, China. 300460 +86 22 2564 2370
Xinjiang 11/F, Kangchen Jianguo Hotel, 618 Jiaotong East Road, Korla, Xinjiang, 84100
Colombia Funza Km. 3.5 via Siberia Funza, Parque Industrial San José, Manzana C, Bodega # 8 57-1-826-7337
Bogota Av. Calle 75, No. 5-88 Piso 2 Edificio Difransa, Bogota, Colombia 57-1-321-4809
DI Product Center Singapore No. 4 Gul Way, Singapore 629192 +65 6303 9601
Tokyo Comos Shoji Co., Ltd. 2-11, Kandan Nishiki-Cho, Chiyoda-Ku, Tokyo 101-0054
Ecuador Quito Av. Amazonas N3655 y Juan Pablo Sanz, Edificio Antisana 1, Piso 3 Quito, Ecuador 593-2-245-0172,
593-2-246-7987
El Coca Km. 3 %2” via a Lago Agrio., S/N Francisco de Orellana (El Coca), Ecuador 593-8-500-6952
Europe - East Negoiesti, Romania Piatra Craiului Street, No. 7, (Industrial Park Dibo), Negoiesti, Romania, 107086
Europe - West Liege, Begium De Petit Rechain, Liege, B-4650
Lachendorf, Germany Im Bulloh 29, Lachendorf, Niedersachsen, Germany 29331 +49 5145 939520
Pescara, Italy Lungomare Cristoforo Colombo 52, Pescara, 65126 +39 085 431 4046
The Hague, Holland Alexanderveld 86, The Hague, South Holland, 2585 DB
Warsaw, Poland Sienna Office Center (1st floor), Sienna 73, Warsaw 00-833 +48 605 043 695
Gulf Coast Broussard 201 Ida Road, Broussard, Louisiana 70518, USA 337-232-3475 DHGulfCoastSales@nov.com
India & Yemen Mumbai, India R-497 MIDC, TTC Industrial Area, Rabale MIDC, Mumbai +912 26174 3000
Gurgaon, India 310, 3rd Floor, Global Foyer, Sector 43, Golf course Road, Gurgaon - 122002
Indonesia Balikpapan No. 47 Jalan Mulawarman, KM20 Rt.53, Balikpapan, 76116 Kalimantan Timur, Indonesia +62 54 277 2113
Jakarta Kawasan Industri and Gudang, Taman Tekno Blok C No. 1, Sektor XI, Bumi Serpong Damai, +62 21 5055 6248
Tangerang Selatan, Banten, Indonesia 15314
Duri JI. Raya Duri-Dumai Km.7, Kulim | Duri - Bengkalis, Riau, Indonesia 28884 +62 765 560100
Iraq Erbil, Iraq Sterling Silver Ltd, Ankawa Ashy Street, Office No. 270/504, Erbil, Iraq +964 662 252 570
Kazakhstan Atyrau Kabdolova str, bld.62, Atyrau, 060005 +7 712 230 6884
Aktobe Gaziz Zhubanova str, bld. 15/1, of. 7, Aktobe, 030000 +7 713 257 2944
Malaysia, Sing, Viet, Kuala Lumpur, W16-A3 16th Floor, West Block, Wisma Selangor Dredging, +603 238 00240
Philippines & Brunei Malaysia 142C Jalan Ampang, 50450
Ho Chi Min City, 4th Floor, Resco Tower, 94-96 Nguyen Du Street, Dist 1, Ho Chin Minh City +84 862 910 360

Vietnam



Area District Address Phone Numb Email
Mexico & Central Veracruz Calle Laurel Lote 37 Manzana 19, Ciudad Ind. Bruno Pagliai, 52-229-920-9532 DHMCASales@nov.com
America Tejeria, Veracruz 91697
Villahermosa Paseo de las Flores, 277, Villahermosa, Tabasco 86027 52-993-357-3439 DHMCASales@nov.com
Poza Rica Artemisa, 23, Bosques de Santa Elena Col. Tepeyac, Poza Rica, Veracruz 93250 52-782-821-9246 DHMCASales@nov.com
Cuidad del Carmen Av. Camaron, 284, Ciudad Del Carmen, Campeche 24114 52-938-383-0221 DHMCASales@nov.com
Peru Lima Av. Canaval y Moreira 345 0f.401, San Isidro, Lima 27 - Peru 51-1-219-1160
Talara Deposito: Mza. R4 Lote B3 - Z.1. Talara Alta , Parinas - Talara - Piura - Peru 51-7-338-6274
Qatar, Kuwait & Pakistan  Kuwait City, Kuwait Blg. 107/106, Block 6, East Ahmadi, Kuwait +965 2 3981983
Doha, Qatar Street 25, Gate 185, Salwa Industrial Area, Doha +974 551 77 492
Islamabad, Pakistan B. C. International (Pvt) Ltd, House 24, Street 30, Sector F-6/1, Islamabad 44000 +92 51 2276552/3
Russia Regional Head Moscow Paveletskaya square, bld. 2-2, Moscow 115054 +7 495 287 2600
Office
Saudi Arabia & Bahrain Ean;fnam,Saudi Al Khobar - 31952, 2nd Industrial City, Makkah Rd - Phase 3, Dammam, Kingdom of Saudi Arabia +966 3 8353061
rabia
Bahrain, Saudi Arabia Regus Business Centre, 21st Floor, Almoayyed Tower, Al Seef District, Kingdom of Bahrain +973 1756 6712
Scandanavia Stavanger, Norway Hammeren 9B, Tananger, Sravenger, Norway N-4056 +47 3819 4560
Siberia - East Irkutsk Shiryamova, bld. 38, Irkutsk, 664009 +7 916 307 1992
Krasnoyarsk None +7 916 307 1986
Yuzhno-Sakhalinsk Dzerzhinskogo st., bld. 36, 0f.409, 693000 +7914 907 5161
Siberia - West Nizhnevartovsk 2PS, Severniy Promyshlenniy Uzel, bld. 4A-4, Nizhnevartovsk, 628600 +7 346 631 0330
Noviy Urengoy None +7982 530 2510
Noyabrsk None +7982 169 3321
Surgut None +7982411 0888
Tyumen None +7985133 7179
Texas - West Odessa 8301 Groening Road, Odessa, TX 79765 432-686-6304 DHWestTexasSales@nov.com
Texas - South Rosenberg 3782 Reese Road, Rosenberg, Texas 77471 281-341-5365 DHSouthTexasSales@nov.com
Robstown 3267 County Road 48, Robstown, TX 78380 361-664-8013 DHSouthTexasSales@nov.com
Thailand Bangkok Rasa Tower 2, 15th Floor, 555 Phaholyothin Road, Chatuchak, Bangkok, 10900 Thailand +66 2937 10502
Kenya Level 1, Solis Offices, West end way, Waiyaki way, Nairobi
Trinidad and Tobago San Fernando, 2-1/4 Mile Mark, South Trunk Highway, La Romaine, San Fernando 1-868-697-055
Trinidad and Tobago
United Kingdom & Scotland Hareness Road, Altens Industrial Estate, Aberdeen, AB12 3LE +44 1224 877 688
Ireland
Cheltenham, England Unit M1, Andoversford Link, Cheltenham, Gloucestershire, GL54 4LB +44 1242822700
Sheffield, England Unit 9, Peacock Trading Estate, Livesey Street, Sheffield, S6 2BL +44 114 285 4551
Stonehouse, England Oldends Industrial Estate, Oldends Road, Stonehouse, Gloucestershire, GL10 3RQ +44 145 385 3016
United States - North Denver 216 16th Street Suite 900 Denver, CO 80202 303-820-3020
Casper 201 Craig Thomas Blvd, Evansvillle, WY 82636 307-261-8200
Bakersfield 1102 Black Gold Rd, Bakersfield, CA 93308 661-392-4500
Williston 5212 Dakota Parkway, Williston, ND 58801 701-774-0091
Anchorage 521 W. 41st Ave. Suite 102, Anchorage, AK 99503 901-644-8889
OKC 6602 Newcastle Road., Oklahoma City, OK 73179 405-677-2484
ArkLaTex 3108 Maverick Dr., Kilgore, TX 75662 903-984-2553
Northeast 190 Revenue Road Bridgeport, West Virginia 26330 304-592-3480
Uzbekistan Tashkent Amir Temur Str, 107B, Office 3C - 08, Tashkent, 100084 +9 871238 9912
Venezuela Ojeda Av. Intercomunal, Sector Tamare Frente a BOT, Ciudad Ojeda Edo. Zulia 58-265-631-741
Anaco Calle Principal, Sector El Ocho a 200 metros de la Av. Jose A. Anzoategui, Anaco Edo. Anzoategui 58-282-256-802
Maturin Parcela 06, Manzana 08 - Galpdn 03, Zona Industrial - Maturin, Monagas - Venezuela 58-291-652-6327
Volga Urals Oktyabrskiy Kosmonavtov Str, bld. 59/15, Oktyabrskiy, 452615 +7 347 673 1855
Buzuluk None +7 987 160 0690
Orenburg Tsvillinga Str, bld. 46, stg 4, room 4, Orenburg, 460002 +7 353 245 1100
Samara Rabochaya Str., bld. 21, liter A1, room 201 Samara, 443041 +7 987 160 0690
Ufa Rikharda Zorge Str, bld. 9/1, room 207, Ufa, 450059 +7 917 343 0435

Usinsk Kooperativnaya Str, bld. 5, stg 2, Usinsk, 169710 +7 821 442 2691
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