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Oilwell oilfield equipment business is established
Oilwell Supply formed

National Supply formed

Oilwell Supply acquired by U.S. Steel

National Supply acquired by Armco Steel

National Supply (Armco) and Qilwell Supply (USX) merged in a
50-50 joint venture called National-Oilwell

National-Oilwell acquires Mission Products

Armco and USX sell jointly owned National-Oilwell to Company
management and two investment firms

National Oilwell, Inc. I.P.O., New York Stock Exchange Symbol
NOI

NOI and Varco merge to form NOV
NOV acquires GRP
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Company at a Glance

NYSE NOV
Market Cap $33.6B

Member of S&P 100 Stock Index
Forbes “Fastest Growing” Co’s
#3 in Barron’s 500

164 Acquisitions in 10 yrs

40,000 employees in 54 countries

Business Summary

National Oilwell Varco is a worldwide leader in the design, manufacture and sale of
equipment and components used in oil and gas drilling and production, the provision of
oilfield inspection and other services, and supply chain integration services to the upstream
oil and gas industry.
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NOV V|S|on

“My vision is for NOV to be THE equipment manufacturer
of the oil industry.”

Pete Miller, CEO



NOV Organizational Structure

CEOQO, Pres & Chairman

Pete Miller

... Unlimited Solutions

Chief Financial Officer
Clay Williams

Chief Admin Officer
Howard Davis

Sr. VP Technology
Hege Kverneland

Sr. VP Sales & Mktg
Jerry Gauche

General Counsel
Dwight Rettig

$4.7B ('08 $7.5B ('08 $1.8B ('08
Petroleum Services & Rig Solutions Distribution Svcs
Supplies (PSS)
Downhole & Pumping Rig Equip Distribution Svcs
Jeremy Thigpen Mark Reese Robert Workman

<Drill Bits (ReedHycalog)
*Downhole Tools
*Wired Drill Pipe (IntelliServ)

*Pumps, Exp, & Valves (Mission)

CT & Wireline Equip
Joe McAnally

Services
Haynes Smith

«Drill Pipe (GRP)
*Pipe Inspection (Tuboscope)

*Solids Control (Brandt)

Coiled Tubing
David Daniel

Fiberglass Pipe
Bill Burnett

*CT Units (Hydra-Rig)
*Wireline Equip (Elmar)
*CT Equip (Texas Qil Tool)
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Market Segment Customers

Drilling / Well Service Paths to Market Production Expendables
Expendables

Drilling Contractors Sell Producﬂpn
Companies
Well Service and State Owed Oil
. Rent .
Pressure Pumping Companies
OEM'’s and OEM's and
Fabricators specific Lease Fabricators specific
to this market to this market
Supply Companies Service Supply Companies
Engineering Firms Do DUSITIEES (12 Pu[r?p a'lgd vave
9 9 Way the customer Istributors
Wants to do
business

Engineering Firms
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Drllllng [ Well Service Production

Reciprocating Pumps . Reciprocating Pumps

*  Centrifugal Pumps e  Centrifugal Pumps

: if::;;?ci(::;dsg; Valves . Multistage Centrifugal Surface Pumps
. Reset Relief Valves y Production Chokes

. Shear Relief Valves . Gate Valves

. Float Valves «  Adjustable Positive Chokes

*  GateVales «  Choke valves and actuators

. Pressure Gauges . API gate valves

’ Fluid Transfer Systems . Wellheads and Christmas Trees
. TurboShear Systems

. Custom Cooling Systems

. Diesel Fuel Filtration Systems

. High Pressure Washdown Systems

. Electric Drilling Chokes
. Hydraulic Drilling Chokes

. Choke valves and choke controls for drilling manifolds
. Adjustable Chokes

. API mud valves

. Choke and Kill Manifold systems

. Standpipe manifolds

. Cement Manifolds

. Reset relief valves

. Shear relief valves
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Mission Production Solutions

National, Oilwell, Wheatly, Gaso, Bear, Omega, Stork, Magnum MSP, Best, Anson, Sara


http://www.anson.co.uk/ProductDetails.aspx?productID=171&CatID=67
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Productlon Solutlons Product Overview

API-674 Reciprocating Pumps
Fluid End Expendables

«API-6100) Multistage Centrifugal
Surface Pump

e API-6A Production Chokes & Gate
Valves

\Wellhead and Christmas Tree

(*general compliance)
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APl 674 Reciprocating Pumps




e National

e Ollwell

 Wheatley

* Gaso WHEATLEY
e Omega

e Bear

. MSW ([OMEGA PUMP)]

2B EAR

4 Pump and Equipment




Waterflood

Salt Water Disposal
Crude OIl Pipeline
Glycol (TEG/MEG)
Hydrostatic Testing

High Pressure Water
Blast

Descaling —Steel Mills
Boiler Feed

Reverse Osmosis
Hydraulic Presses
Waste Disposal
Slurry Pipeline Pi
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Reciprocating Pumps Nomenclature

National-Oilwell Pump Nomenclature

00T-4L

Rated input Horsepower
Single-Acting Plunger Type Fluid End Pressure Ratings
“g” Simplex “XL” Extra Low Pressure
“07 Duplex “.”  Low Pressure
“T7 Triplex : “|.S” Low Pressure Special Rating
“Q" Quintuplex : “M” Medium Pressure
“MS” Medium Pressure Special Rating
’ “H”  High Pressure
Nominal Stroke Length —— “XH” Extra High Pressure

100 horsepower, triplex, 4” stroke 'S Sewer Gleaning Applieations

L fluid end Pump

300Q-5M
300 horsepower, quintuplex, 5 stroke
M fluid end Pump
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b TR
Reciprocating Pump Engineered Package Solutions

= Highly engineered custom
multiplex unitization services

* Leading manufacturer of multiplex
pumps

= Wide performance range offering



« Complete Packaged Units pre-assembled and tested
ready for Installation at a customer’s site

e Hazardous Area / Non Hazardous Area Classifications

Drivers

Electric Motor

Variable Voltage Variable Frequency Drives (VVVF’S)
Diesel Engine

Gas Engine

Hydraulic Motors
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Reciprocating Pump Engineered Package Solutions

« Transmission Systems
— Belt Drive
— Gear Reducer Driven
— Manual Transmission
— Hydraulic Coupling
« Control Systems
— PLC
— Local / Remote Designed Systems
» Accessories
— Suction and Discharge Pulsation Dampeners
- Maintenance - free
« Nitrogen Pre-charged Units
— Pressure Relief Valves
— Isolation Valves
— Mission Centrifugal Charging Pumps
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Pump Package Drawing & Engineering

ITEM | aTY DESCRIPTION PART NO.
1| | PUMP. 1783, RHD GAST STEEL FE SLUSH TRM | eKD-0n0es<0n |
2 1 MOTOR, 180 HP, XP, #4857 511800181
3 | | S.DE DASE, 5T MGTOR 2 D00HE-E01
17243 UNC OIL LEVEL SWITCH VIBRATION SWITCH 4 1| 540, RHD, ELECTRIC MOTOR. V-DRIVE AAD- 1 0222
et 5 | 1| GUARD, V- DRIVE, ALUMINUM AAD119023 900
6 1 EHEAVE, 5v-8 GRV 125" DD AN G001 26 688
I—Ni— 7| | whar pov AT 6008
‘ L) 1 EHEAVE, 58 Grv 5007 410608500600
L —— — § | 1| rwe Wiz iwie BoRE 420-002A38-0T5
W0 a V-BELT, $v-2120 A421.521 200001
! ! 1| 4 | carscrEw, R RsE 100118512290
12 4 CAP SCREW, 34" x 3-14° 100-03431 4-2690
| 0 1 13 | B | FLAT WASHER, 518" 1851 1824-288
1 4 LOCH WASHER, 1-18" 165411 B224-286.
Al— = — o— 6 | 70 | AT wasHDR 3 165 G0 986
2 6 12 | LOCH WASHER, Je" 164 02T 286
b b T 4 NUT, HEAVY HEX, 1-14° 133-118007-288
18 12 | NUT, HEANY HEX, 34" 133 0M010 286
| ! 5 ) I 1 | 4| CAPBCREW, 3 2T 00-DMTI 20
@ 20 13 | CAP SCREW, 39" x 1° 100038 500290
| | U | 21| 13 | FLAT WASHER 3a- 155038 100-288
] L | / ___________ 22 | 13| LOGK WASHER, 38 154038068256
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Pump Paékage Drawing & Engineering
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BILL OF MATERIALS
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BILL OF WATERIALS
ITEM=] oTv DESCRIPTION PART =
GE4R FEDUCER DRATN & ENGINE DRAINOIDT SHOR) &
LEVEL SHITcHoAGE LEVEL SHIICHCAGE
i s
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Water Injectlon/DlsposaI Pump
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Desalination Pumps
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Crude Oil Dlsbatcﬁ Pump
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Amine Unit
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FIU|d Klng Expendables

A versatile offering of high quality plunger pump fluid end
expendables for all major pump maftifactures
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Plungers and Packlng




=Superior Surface Finish
Spray Metal Plungers

= Precision Ground
Ceramic Plungers

= Clamped and Threaded
Intermediate Rods

=\Wide Variety of Packing
Styles

=Complete Offering of
Stuffing Box Brass and
Gaskets
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NOV Spherlcal Valves

MORE BEARING AREA

INAGINARY SPHERE
£ LinceR DINETER

INSERT WITH LIP
POSITIVE SEALING |
|

WAVE RING
SECURED LOCK

UNRESTRICTED UNRESTRICTED

SPHERICAL SURFACE

REL [ABLE SEAL ING FULL OPEN BORE

FULL OPEN BORE

SPHERICAL VALVE SEVERE DUTY SPHERICAL VALVE

National Oilwell Spherical Valves are available in three
different designs

Standard Duty (Regular and Wave Ring): For general and
corrosive applications including crude oil, water re-injection
and condensate service.

Severe Duty (abrasion resistant): Typically used in low
concentration slurry and solid laden liquid applications. -




Produces more flow through area
Reduces obstructed flow

Reduces NPSH requirement

Produces high volumetric efficiency
Extends mean time between failures
Reduces maintenance and operating cost

2 o
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MSP APPLICATIONS

B Oil and Gas B [ndustrial
Produced water injection, disposal Industrial process fluids
Pipeline booster Reverse osmosis
Crude oil transfer Geothermal injection
Jet pumping - power fluid Wash-down
Amine/NGL/CO2/LPG De-scaling

Effluent disposal

®  Mining Pipeline booster

De-watering

Dust suppression
Hydraulic power fluid
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I\/ISP 675-series Performance

675 Series Master Chart

1

1eeh

: T B

LI SO0 1i0ee0e 150060 20000 25 ELE 35000 A 0e0ee 4506 SRR
EFD
— &T5-TeD 6750000 — 67512500 — 675- 10000 — 67527000 — 675-350
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MSP 538-series Performance

538 Series Master Chart

4000

3000 ™~

N\ 4~
™~
$ 2000
1000
] ‘\\;‘_ — I e e
0
0 1000 2000 3000 4000 5000 6000 7000 8000
BPD
——538-1600 538-2000 —— 538-2800 —— 538-3400 538-4000 —— 538-5200 538-5600
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MSP Pump Layout

Motor
/_ Xfﬁrusf Chamber

Discharge Flange

Suction FHange

/— Pump Housing
W K2 \\ . )

Skid Extensions

Mechanical Seal

Skid






*MONEL K500 shaft

*NI-RESIST Type 1 impeller,
bushings and diffusers

*Tungsten Carbide Bearings

»316 SS Suction/Discharge
Heads

*TC/TC Type 1 Mechanical
Seal
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NOV I\/ISP Advantage

Mechanical seal can be replaced in less than 1 hour
without disturbing piping or motor coupling
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NOV Thrust Chamber Advantages
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Mechanical Seal replacement




4. 0ne Company . . . Unlimited Solutions
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It is not necessary to disconnect any piping or disturb the pump to motor alignment to
change mechanical seal
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API BA : PRODUCTIO CHOKE VALVES

Best Flow Products (Varco/Best)
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T
BEST - Application Experience

 Production chokes -

— Proven in high rate wells
with sand production

— Two and three phase flow
conditions

 Water Injection Chokes -

— Proven with produced water
& with high chlorides

* Gas Lift/Injection Chokes -
« WAG Chokes
* Cryogenic Service
— Tested to -108°C (-165°F)
» Dirilling Choke & Kill Manifolds
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Choke Sizing: trim type

CLOSED CAGE

Rl [ =

SEAT CONTROL STEM
SLEEVE

INTERNAL CAGE

e CLOSED CAGE TRIM
e Designed For Severe Service, High Pressure,
Multi-Phase Flow & Erosive Fluids
e INTERNAL CAGE TRIM
e Designed For Medium Service, Medium Pressures, High Flow
Capacity & Mild Erosive Fluids
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In-Line
Type

Angle Type




* Proprietary Seat Wear
Monitor

« Alerts you of washout
In seals or seat liner
before it causes
damage to the seat
body




Wear Monitor
connected to
pressure
transducer
linked to
SCADA Alarm
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e 1 piece forged body
 Non threaded seat

* No special tools
required to change
trim

e Easily converted to
actuated operation
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MPC 6OS Severe SerV|Ce Choke Valve

Special Features:

« Carbide cage that extends from the
choke outlet to the bonnet and a
solid carbide plug

e solid 25% Cr Duplex Stainless
body and bonnet

* New VBS-100a actuator
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Special Features:

Precise control on low flow control
applications ranging from 0.01 —
1.5 C, with a resolution accuracy
down to .005” stem travel.

Special “bubble-tight” shutoff seal —
pressure assisted shutoff with
proprietary seal technology
ensures a complete seal every time

Extreme Wear Resistance material
— 5x longer life wear resistance
than tungsten carbide for severe
service applications including H,S,
sand, and severe abrasives.

. Unlimited Solutions
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HEX NUT
WASHER
—~ HANDWHEEL

=

BONNET

COPPER PLUGS
‘/\-}/ THUMB SCREW

™0™ RING

JURK RING
PACKING
JUKNK RING

REF. MODELS
B-HZ
B-36X
RETAINER RING
REF. MODELS
B-36X
B-HZ

TYPICAL ADJUSTABLE CHOKE

TYFICAL POSITIVE CHOKE
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Commodlty Choke Theory of Operation

POSTIVE CHOKE

A positive choke, is similar to an orifice plate and simply controls the
flow of the gas, liquid and pressure.

It has a fixed flow based upon the size of the bean, measured in 1/64”
sizes.

It does not allow an operator to stop or adjust the flow unless the
bean size is changed.

ADJUSTABLE CHOKE

An adjustable choke utilizes a seat much like a positive choke, but
allows for limited control of the flow and pressure by means of a
needle/stem sliding up and down, via a Manual Hand wheel, into the
OD of the seat. This gives the operator limited ability to
control/change flow without changing the seat.
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Commodlty Choke Limitations

* An adjustable choke is used when the operator requires the ability
to directly control the flow and pressure.

» Positive and Adjustable chokes are limited in application. They are
used in certain sizes and pressures up to 3" 15K and 4” 10K
service.

* The limiting factor of using commodity chokes is type of process
media, corrosion, errosion, large delta P, large delta T, Vibration,
Noise, Choked flow and Cavitation.

* In severe service applications, an engineered choke with a
specifically sized plug and engineered cage/body is required.
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B-H2 / B- 36X Adjustable & Posmve Chokes

 Needle & Seat Type Chokes
 API Pressure Ratings 3k to 15k
 API Flanges 2-9/16" to 4-1/16"
 ANSI 150 -1500 Flanges

e Quick Opening Hammer Lug
Bonnet

 Convertible between Positive
and Adjustable with Same Body.

 The main differences between
the B-36X and the B-H2 are that
the B-36X is designed for ANSI
flange connection size and
pressure class and the B-H2 is
designed for API flange
connection size and pressure
class.
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I\/Iodels B PC Posmve & B JWA Adjustable

 Needle & Seat Type
Chokes

 API Pressure Ratings 5k to
15k

 API Flanges 1-13/16" to 2-
9/16”

e Quick Opening Hammer
Lug Bonnet
« Convertible between

Positive and Adjustable
with Same Body.




. ; |]IIE Company . . . Unlimited Solutions

'““\u
I\/IodeIsBTl&BNGZ

 Needle & Seat Type
Chokes

« 2k -5k API & 150 — 600
ANSI Pressure Ratings

2" APl & ANSI Flanges
e Quick Opening Hammer

: ‘ Lug Bonnet
i  Convertible between

Positive and Adjustable
with Same Body.




BH2/B36X are available in both Positives/Adjustables
and have 3 “ bodies

BJWA's/BN62’s are only Adjustables and have 2”
bodies

BT-1's/BP-C’s are only Positives have 2" bodies

The choice of commodity choke valve design/style is
determined from the customer using the wellhead
Christmas tree.

The orifice size specified by the customer will determine
the size of the choke valve body
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Threaded Chokes
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VBS 100a Stepping Actuator

 Pneumatic and hydraulic
operated actuator

 Positive 36° Rotation with each
pulse.

* Visual position indicator and
4-20 mA transmitter for remote
position indication

« Manual override via hex drive
shaft

 Fail in last position with loss of
power to the actuator

« Water-tight marine grade
aluminum construction

e PR-2 Tested to meet APl 6A
requirements
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Surface Wellhead Equipment
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Accredltatlons and Memberships

e [SO 9001 @ ﬁ&
 API 6A and QI

International
Organization for
Standardization
+ FPAI
e ACHILLES n EPAL
° G OST empowered by Achilles |
|
« EIC chilleq
- ARS
 UKAS Testing
« RAAD VOOR hi ,
* ASTM
 AWHEM

e PED


http://www.achilles.com/en/FPAL/
http://www.astm.org/index.shtml
http://www.awhem.org/index.html
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Operators Services

bp v
e Shell  Weatherford Weatherford
e BP {:} e Halliburton EEEEEEEEEEEN
 NNPC . « Schlumberger §chiumherger

. Tullow [IFE CJGHZPRIIM Geoservices ) expro
 Enrana  Newco !;3 ‘
« Gazprom o EXxpro
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e Hammer Unions
* Pup Joints

e Fittings

e Swivels
 Loops

* Plug Valves
 Check Valves
 Relief Valves
 Hose Lifters
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Valves

e Through Conduit
Valves

 Mud Gate Valves
 Flanged Plug Valves
o Surface Flowheads
 Choke Valves

o Standpipe Manifolds
e Cement Manifolds

« Manifold Fittings

e Control System
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Wellhead Spools

Casing Heads
¢ Size:

 Pressure Range:

Casing Spools
« Size Range:

 Pressure Range:

Tubing Heads
« Size Range:

 Pressure Range:

7021147 Qe
Up to 5,000 PSI €

11" to 21.1/4”
Up to 15,000 PSI

7.1/16” to 13.5/8” {;j:)j;';f__ ;:.
Up to 15,000 PSI 2




Straight bore design with 45° load shoulder

Full opening vertical bore

Spool top bowls can accept either slip or mandrel style
hangers

Bottom bowl design can accommodate various casing sizes
by the use of crossover bushings

Avallable with threaded, flanged or studded outlets
Valve removal threads standard on all outlets

Casing head bottom connection can be threaded or sow
Internal seal available on sow bottom heads

All NOV Anson casing heads can accommodate baseplate
in<stallation
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Slip Type Casmg Hangers

 Wrap around design
e Can be installed through

BOP stack
* Annular seal is
automatically energised I T

using casing weight
e Seal requires only

20,000Ibs to energise, can
be used on short strings

 Hanger latch locks halves
together automatically



Solid construction with
fluted flow-by areas

Matched strength threaded
box bottom (standard), pin
down optional

Extended neck design
External ACME lift threads

Full bore to casing drift
size



Positive lock onto casing
hanger body

Choice of compression or
Interference type seals

Run and ins
bop
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Tublng Hangers

e Solid construction

 Matched strength threaded
box bottom (standard), pin
down optional

« Extended neck design
(standard) '

* Full bore matching tubing '
drift size

e Choice of compression or
Interference type seals

 Run and installed through
BOP



Wide variety of sizes
available to accommodate
different casing sizes

Choice of plastic energised
or interference type seals

Avallable for pressure
rating up to 15,000 PSI
Optional integral bit guide
available on mot sizes

Simple installation and
retention by snap ring
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Bore Protectors

o Compatible with all NOV
Anson straight bore
wellhead spools

o Elastomeric wiper ring fitted ‘ E—
on OD to avoid metal
contract with spool bores
during drilling operations
e Secured in place by lock
down screws in order to
prevent rotation during
drilling
* |nstalled and retrieved by
J-Slot style running tool
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Bore Protector R & R Tools

o Simple effective design
which is run on drill pipe
or casing

e Locks in place in bore
protector by turning
clockwise 45° and
released by counter-
clockwise 45° turn.
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BOP Test Plug Tools

. Unlimited Solutions

Simple design which is run on
drill pipe

Provision for testing vi drill
string or annulus by the
Inclusion by-pass ports

Blind test plug design available

Drill pipe can be installed
below the plug therefore
negating the need to retrieve
all pipe from well bore

Available in a variety of tool
joint thread styles
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Comblnatlon Tools

 Multi-functional tool which can
be run either way up

» Basic design has box top and
pin down layout

* Run pin down the tool is used '
as a bore protector R&R tool

* Provision for testing via drill
string or annulus by the
inclusion of by-pass ports
when used as a test plug

» Dirill pipe can be installed
below the plug therefore
negating the need to retrieve
all pipe from well bore.



Standard low pressure
VR plugs have tapered
threads

High pressure VR plugs
available with straight
threads and tapered
sealing surfaces

VR lubricators are
available with a wide
range of adaptors to suit
all pressure ratings and
connection type

L1
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Valve Removal Plugs & Lubricators
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NO@&(I\I‘SON Me“‘F Surface
Wellhead Assembl
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Type F-TB Thro’Bore
3 Stage Spooled
Wellhead Assembly
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Horizontal Completion
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