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Introduction to the Company — NOV National Oilwell Varco
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Name / Stock Symbol
National Oilwell Varco, Inc

NYSE: NOV
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ABOUT

Global Presence
67 Countries
899 Facilities

2014 Revenue NOV

Headquarters —
Houmﬁ TX - USA $21+ Billion

Acquisitions 200
over 15 yea rs@ +

Revenue by segment (Q4 2014)

Rig Systems $2.56B
Rig Aftermarket $0.85B
Wellbore Technologies $1.53B

Completion & Productions Solutions § 1.33 B
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Market Cap
$20 Billion

Markets

Hl Rig Systems

E Rig Aftermarket

B Wellbore Technologies
Completion & Production
Solutions
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Introduction to the Company — NOV National Oilwell Varco
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Introduction to the Presenter — Roger D Jones NOV
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IECEX Verification Dossier

|IECEX Verification Dossier Basic Format

TITLE MASTER VERIFICATION DOSSIER DATE
GUIDEANCE ISO12100 GUIDELINES CHK
ASSESSMENT TYPE PRODUCT/ASSEMBLY/INSTALLATION APP
DESCRIPTION ISSUE
ANNEX A DESCRIPTION DOCUMENT
1 Limits of the Product/Assembly/Installation

2 Area Classification Drawings

3 Manufacturing Drawings

4 Controlled Certification Drawings

5 Information & Instructions for Safe Use

6 ISO12100 Risk Assessment

7 Ignition Hazard Assessment

8 Applied IEC & ISO Standards (Mitigation)

9 Certificates & Declarations

10 ISO9001 & Quality Assurance

Annex B Electrical & Mechanical Inspections

Annex C Competence Records
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1ISO12100 Risk Assessment
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1ISO12100 Risk Assessment

2. Assess Hazards and Risks based on 1ISO12100

Hazards and Risks in the Oil & Gas Industry (Petrobras P36 2001)
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ISO12100 Risk Assessment
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1ISO12100 Risk Assessment

2. Assess Hazards and Risks based on ISO12100

;SR

=
%

7
R

The primary purpose of this International Standard is to provide designers with an overall
framework and guidance for decisions during the development of machinery or assemblies to
enable them to design machines that are safe for their intended use. It also provides a
strategy for standards developers and will assist in the preparation of consistent and
appropriate type-B and type-C standards.

This International Standard is the basis for a set of standards which has the following
structure:

» Type-A standards (basic safety standards) giving basic concepts, principles for design and
general aspects that can be applied to machinery or assemblies;

» Type-B standards (generic safety standards) dealing with one safety aspect or one type of
safeguard that can be used across a wide range of machinery or assemblies.

» Type-C standards (machine safety standards) dealing with detailed safety requirements for
a particular machine or group of machines or assemblies.
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RISK

related to
the
consl|dered
hazard

isa
functlon
of

1ISO12100 Risk Assessment

SEVERITY
OF HARM

that can
result from
the
consldered
hazard

1 AN

PROBABILITY OF OCCURRENCE
of that harm

Exposure of person(s)
to the hazard

the occurrence of
a hazardous event

the possibility to avoid
or |Imlt the harm
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1ISO12100 Risk Assessment

3-step method /
protective measures

Information for uss

T

Safeguarding measures
(inciweding complamantary
profeciive measunes)

Inherently safa
dasign measunes

- ﬂ' Determination of the limits of

2 ]

the machina

Hazard identification

Risk estimation

RHisk svaluation

Has the risk been
adequately reduced?

YES

Completed
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1ISO12100 Risk Assessment
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Safeguarding measures |IEC-ISO Standards (Guards 1ISO14120)
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1ISO12100 Risk Assessment

3. Develop a Mitigation Plan based on ISO/IEC Standards

CAUTION

READ INSTRUCTIONS
BEFORE OPERATING

i

-Iﬁnformation for Use (Instructios IEC 82079-1)

NeY
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1ISO12100 Risk Assessment

3. Develop a Mitigation Plan based on ISO/IEC Standards

SAFE WORK PROCEDURE
MUST BE READ AND
UNDERSTOO0D BEFORE
COMMENCING WORK

Information for Use (Procedures and Training)

NeYy



ISO12100 Risk Assessment

Levels of Standards — A, B, & C

AMNSI BE11.0 & 150 12100 ]
e [ priassemsmos )

Basic Safety Standards A

Basic design IS0 13849-1, ]
guiﬂ-li“ﬁ and basic IEC 62061 S IEC 60204

Group Safety :
Standards 31 Standarc 32 Siant ANSIB11.19 |

ANSIBES |
ANSI B11.1 |

Specialist
standards

ANSI/RIASISO 10218-1 |
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1ISO12100 Risk Assessment

History of Quality Management System Standards
1959 1974 1987 2008

United States BSI published the BS 5179 ISO published the Third revision of the
Department of Defense series of guidance ISO 9000 standard ISO 9001 standard

MIL-Q-9858 standard standards

1969 1979 2000

MIL-Q-9858 was revised § BSI published the BS 5750 Second revision of the standard
into the NATO AQAP serles of standards and and merging of ISO 9002 and
series of standards submitted them to ISO ISO 9003 into ISO 9001

1994 September 2015

Current version of the
ISO 9001 standard

First revision of the
ISO 9000 standard

1974 1980 1987 1990 1994 200 2015
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objects or materials with a high

or low temperature;

radiation from heat sources.

bum;

dehydration;

discomfort;

frostbite;

injuries by the radiation of heat
SOUrces;

scald.
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aerosol,

biological and microbiological
(viral or bacterial) agent;

combustible;
dust;
explosive,
fibre;
flammable;
fluid;

fume;

gas;

mist;
oxidizer.

breathing difficulties,
suffocation;

cancer,

corrosion;

effects on reproductive
capability;
explosion;

fire;

infection;

mutation;

poisoning;
sensitization.




Ignition Hazard Assessment




* N

UNITED NATIONS
ECONOMIC COMMISSION FOR EUROPE

| EC || FECEx

Ignition Hazard Assessment

Levels of Standards — A, B, & C

| ANSIB11.0 & 150 12100 |

T

TVPE Tmsmss:zssu.s |

Basic Safety Standards B o —
Basic ﬂﬁ;in \ 150 13!49‘-1,
guidelines and basic . IEC 62061 & IEC 60204
- terminology for machinep
- 1 weeazs |
Group Safe : el
sn:':::w:s L B1 Standard 32 Stanc ANSI B11.19

/' ansises |
Specialist —

standards . ANSI B11.1
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Exam
NOV Pipe cat initial assessment of equipment related ignition sources

PipeCat - Land Rig Layout




Example of an Ignition Hazard Assessment

IGNITION SOURCE ACTIVE | |MEASURES APPLIED




Example of an Ignition Hazard Assessment




Example of an Ignition Hazard Assessment
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Example of an Ignition Hazard Assessment




Example of an Ignition Hazard Assessment
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Example of an Ignition Hazard Assessment
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Example of an Ignition Hazard Assessment
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Example of an Ignition Hazard Assessment




Example of an Ignition Hazard Assessment
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Example of an Ignition Hazard Assessment




Example of an Ignition Hazard Assessment




Example of an Ignition Hazard Assessment




Example of an Ignition Hazard Assessment
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Example of an Ignition Hazard Assessment




Example of an Ignition Hazard Assessment




Example of an Ignition Hazard Assessment




Example of an Ignition Hazard Assessment

|GNITION SOURCE ACTIVE | |easuRes aPpLIED
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ectrical and Mechanical Inspections

IEC60079-14:2013 Explosive atmospheres - Part 14: Electrical installations
design, selection and erection advises:

Initial inspection

Equipment shall be installed in accordance with its documentation. It shall be ensured that
replaceable items are of the correct type and rating. On completion of the erection and prior to
first use, initial detailed inspection of the equipment and installation shall be carried out in
accordance with Annex C, which is based on the “detailed” grade of inspection in IEC 60079-17.
NOTE IEC 60079-17 includes further information relevant to the initial inspection.
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ectrical and Mechanical Inspections

IEC60079-14:2013 Explosive atmospheres - Part 14: Electrical installations
design, selection and erection

Planning

A typical Drilling Rig is divided in to Major Equipment Packages (Drillers Cabin, Drilling Motor),
following commissioning each Major Equipment Package undergoes an Initial Inspection by a

Competent Team of Inspectors. There can be in excess of 40 Major Equipment Packages on a
Drilling Rig and each one can be at different stages of installation or commissioning, therefore
detailed planning of the Initial Inspection becomes critical to operations.
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IECEX Electrical and Mechanical Inspections

Check that: Ex “d” Ex “a” Ex*“n”
Ex “t"

Grade of inspection:
Detailed

GENERAL (ALL EQUIPMENT)

Equipment is appropriate to the EPL/zone requirements of the location

Equipment group is correct

Equipment temperature class is correct (only for gas)

Equipment maximum surface temperature is correct

Degree of protection (IP grade) of equipment is appropriate for the level of
protection/group/conductivity

Equipment circuit identification is correct

Equipment circuit identification is available

Enclosure, glass parts and glass-to-metal sealing gaskets and/or compounds
are satisfactory

There is no damage or unauthorized modifications

There is no evidence of unauthorized modification




IECEX Electrical and Mechanical Inspections

[EC60079-14 ANNEX C TABLE C1, C2

HAZARDOUS AREA ELECTRICAL EQUIPMENT INDEX AND INSPECTION RECORDS




IECEX Electrical and Mechanical Inspections

[EC60079-14 ANNEX C TABLE C11-10

HAZARDOUS AREA MECHANICAL EQUIPMENT INDEX AND INSPECTION RECORDS
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IECEX Electrical and Mechanical Inspections
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Total cost ——,

Optimum quality level

| <

Prevention cost

\

¥
QUALITY LEVEL Perfect quality —

Failure cost




IECEX Electrical and Mechanical Inspections
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Global Engineering Competence & Training




Global Engineering Competence & Training

INTERNATIONAL
ENGINEERING

» ALLIANCE




Global Engineering Competence & Training




Global Engineering Competence & Training




Global Engineering
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Locations Technology ontact NOV Timeline
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Global Engineering Competence & Training

The CrPD Certification Service




UNITED NATIONS
ECONOMIC COMMISSION FOR EUROPE




z

Ac

55 ((L‘é«i\
F

é? (\‘"((4.4/
E

Future Developments
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Future Developments

CYBRERSECLRITY RISES COMTIMNUE TO GROW
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Review of End Users Comments
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Mechanisation, Mass praoduction Computer Cybher physical
water power, steam power assembly line, electricity and automation systems
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Future Developments
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Locations Technology ontact NOV Timeline
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Final Review of End Users Comments
NOV & IECEx Success- CE Certification of new European Land Rig
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Final Review of End Users Comments
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Review of End Users Comments
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Final Review of End Users Comments

IECEX Verification Dossier — This presentation has discussed the following

TITLE DATE
GUIDEANCE ISO12100 GUIDELINES CHK
ASSESSMENT TYPE PRODUCT/ASSEMBLY/INSTALLATION APP
DESCRIPTION ISSUE
ANNEX A DESCRIPTION DOCUMENT
1 Limits of the Product/Assembly/Installation

2 Area Classification Drawings

3 Manufacturing Drawings

4 Controlled Certification Drawings

5 Information & Instructions for Safe Use

6

7

8

9 Certificates & Declarations

10 ISO9001 & Quality Assurance

Annex B

Annex C
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Review of End Users Comments
WWW.GO.NOV.COM
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~. FEATURED
VIDEOS
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NEAR YOU
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Locations Technology NOV Timeline




Review of End Users Comments

We cannot always build the

future for our youth, but we can

bu1ld __our youth for the»future

——

Franklin D. Roosevelt s
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Thank you

Roger D Jones
Global Compliance Engineering
NOV Millennium Tower Il
Houston Texas USA

NSy

Do you have
any guestions
or comments?




