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Abstract

The purpose of this study is to provide the Commission with the information necessary for the assessment
of the economic, social, and environmental impacts of a possible extension of the scope of the EU product
safety legislation (ATEX Directive 2014/34/EU, Pressure Equipment Directive 2014/68/EU and Machinery
Directive 2006/42/EC) with respect to equipment intended for the use in the offshore oil and gas industry.
Whereas equipment on fixed units is in the scope of these three Directives, mobile offshore units and
equipment installed on them are currently in general excluded. In addition the Pressure Equipment
Directive excludes also well-control equipment. The study investigates whether there are safety issues
which could be addressed by extending the scope of the Directives and what would be the impacts of such
an extension.

Title Study on the impacts of possible amendments to the ATEX, the Machinery, and the Pressure
Equipment Directive with respect to equipment intended for use in the offshore oil and gas industry

e EU product safety Directives (ATEX Directive 2014/34/EU,; the Pressure Equipment Directive
2014/68/EU; and the Machinery Directive 2006/42/EC).

e Overview of the structure of the MODU market, forecasts up to 2023 and the major market
drivers and restraints.

« Several stakeholders have participated in the present study: manufacturers of equipment,
drilling contractors, Oil and Gas companies, drilling operators, Public Authorities, Certification
Bodies.

« An online survey and personal interviews/meetings with the stakeholders have been organised.

e Economic and social impact study of the possible extension of the EU product safety Directives
to cover oil and gas equipment specifically designed for MODUs and of the extension of the

Pressure Equipment Directive to cover well-control equipment.
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Pressure Equipment Directive with respect to equipment intended for use in the
offshore oil and gas industry

Executive summary

Following the explosion of the Deepwater Horizon drilling rig in the Gulf of Mexico in
2010, the Offshore Safety Directive 2013/30/EU (OSD)! was adopted in the European
Union. This Directive applies to both fixed and mobile offshore units and is the main
mechanism for ensuring that the safety and the environmental protection are fully
regulated in the Union waters.

Mobile offshore units? are considered as seagoing vessels and their safety is subject to
rules in the International Maritime Organization (IMO) (see the Code for the
Construction and Equipment of Mobile Offshore Drilling Units (2009 MODU Code?)).
However, according to point 6 of the preamble of the 2009 MODU Code, “the Code does
not include requirements for the drilling of subsea wells or the procedures for their
control”, being such drilling operations subject to control by the coastal State (although
a harmonised approach at EU level does not exist at the moment).

Contrarily to fixed units (both offshore and onshore), mobile offshore units, and the
equipment installed on them, are currently excluded from the EU Product Safety
Directives, namely the Machinery Directive (MD)*, the Pressure Equipment Directive
(PED) ° and the ATEX Directive®. This exclusion has however exceptions to be
considered. For example:

e Floating units intended for production, and the machinery/equipment on-board
such units are not excluded from the scope of these EU Product Safety Directives
since these are intended to be located on the oil field for the long term and hence
considered as fixed units;

« Machinery which may be installed on both fixed and mobile offshore units is also
subject to the MD (guidelines to the application of the MD);

e The exclusion under the PED similarly only applies to “equipment specifically
intended for installation on-board mobile offshore units or for the propulsion
thereof”. However, equipment intended for installation on both mobile and fixed
offshore units falls within the scope of the PED.

As mobile offshore units can be used, among other, for drilling or production, it follows
that equipment intended to be installed specifically on drilling units are excluded from
the scope of the three Product Safety Directives. Consequently, this study will focus on
mobile offshore drilling units (MODU) and their possible inclusion in the Product Safety

! Directive 2013/30/EU of the European Parliament and of the Council of 12 June 2013 on safety of offshore oil
and gas operations and amending Directive 2004/35/EC; http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32013L0030&from=EN

2 The guidelines to the application of the Machinery Directive (MD) and the Pressure Equipment Directive
(PED) define a mobile offshore unit as “a unit that is not intended to be located on the oil field permanently
or for the long term, but is designed to be moved from location to location, whether or not is has a means of
propulsion or of lowering legs to the sea floor”.

3 IMO MODU Code; IMO Resolution A.1023(26)-Adopted on 2 December 2009
http://www.techstreet.com/products/1787107

4 Machinery Directive 2006/42/EC; http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32006L0042&from=EN

5> Pressure Equipment Directive (97/23/EC); http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:01997L0023-20130101&from=EN ; Pressure Equipment Directive 2014/68/EU;
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0068&qid=1436865661883&from=EN

8 ATEX Directive 94/9/EC ; http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:01994L0009-
20130101&from=EN , ATEX Directive 2014/34/EU; http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32014L0034&from=EN
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Directives. Anyway, whichever extension of the scope of the legislation cannot be
retroactive and it would only apply to new equipment.

Additionally, well-control equipment used in the petroleum, gas or geothermal
exploration and extraction industry and in underground storage which is intended to
contain and/or control well pressure is also specifically excluded from the scope of the
PED. The report also studies the possible inclusion of well-control equipment in the
PED.

The study aims at providing the European Commission with the information necessary
for the assessment of the impacts of an extension of the Product Safety Directives to
MODUs and of the PED to well-control equipment.

Therefore, a comprehensive desk research on markets, legislation, and equipment on-
board MODUs and fixed facilities (offshore and onshore) has been carried out.

Additionally, an on-line survey “European Commission Survey on Offshore Oil & Gas
Equipment 2015 - Cost of compliance with EU product safety legislation” was
conducted by the JRC to collect more detailed information and data from various
stakeholders groups, namely owners, operators, manufacturers, public authorities and
certification bodies. In parallel to the on-line survey, one drilling company and one
manufacturer were interviewed. Heterogeneous views exist among the various
stakeholder groups and these are, in our view, attributable to conflicts of interest and,
in some cases, to an improper comprehension of the EU Product Safety Directives.

A statistical analysis of past accidental events between 1970 and mid-2013 occurred on
MODUs showed that it is not possible to state whether there is a safety issue related to
the current exclusion of MODUs from the Product Safety Directives but, because of the
limitations in the dataset used, it is also not possible to exclude it.

Different policy options regarding the possible extension of the Product Safety
Directives and their socio-economic and environmental impacts have been presented
and analysed in this report.

In this respect, the report concludes that the extension of ATEX to cover MODUs would
have only a small impact regarding electrical equipment, since the requirements for its
protection against explosive atmospheres are very similar to these currently applied by
the IMO MODU Code/IEC-Ex scheme. In our opinion there might be an increase of
safety if mechanical equipment were covered by ATEX, because currently the IMO
MODU Code only sets out some recommendations regarding its installation in
hazardous zones. An extension of ATEX to cover MODUs would allow a common
legislative framework for mobile and fixed units to exist with limited incremental costs
for double certification.

As the objectives of the MD are not covered by the IMO MODU Code, there is a gap in
the safety of equipment, which could in principle be covered by extending the MD to oil
and gas offshore equipment specifically designed to be installed on-board MODUs. In
our opinion, the extension of scope of MD would most likely have positive impact on
safety and environment, limited impact on costs for ship owners, no impact foreseen
for SMEs and increased business for certification bodies. However, the option of
extending MD to MODUs would require further investigation. This deeper analysis could
go into further detail, clarifying, among other, whether certain equipment (e.q.
compensators) can be treated as machinery.

All oil and gas equipment under pressure, which is not classified as well-control and is
not specifically designed or modified for use on MODUs, is currently under the scope of
PED. A reasonable option could be the extension of scope of PED to cover such limited
number of equipment under pressure specifically designed or modified for MODUs. In
our opinion, this extension could be achieved with reasonable costs for certification
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because of the limited set of equipment currently not covered by the PED. However, we
suspect that the overall impact of this extension would be rather limited.

An extension of the PED to cover well-control equipment, which is currently excluded
from its scope, would be complicated to implement since the specific essential safety
requirements for well-control equipment should be defined and included in the
Directive. In other words, the possible extension would not just be limited to removing
a paragraph from the list of excluded equipment. Moreover, the same extension, which
would only cover hazards due to pressure, would not solve other important aspects
linked to operability and reliability of the well-control equipment.

In addition to discussing the extension of the Product Safety Directives individually, the
report also describes qualitatively the impacts of extending them in combination and for
specific sets of equipment.

Throughout this study, we had to operate under certain constraints. The existence of a
wide range of products in the offshore industry, the complex cost structure of the
equipment, the limited response rates to the survey (in particular for manufacturers,
notified bodies and standardization bodies) and the lack of quantitative data (cost of
equipment, production figures, etc..), have made possible only a qualitative
assessment of the impacts of the various policy options.
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1. Introduction

Following the explosion of the Deepwater Horizon drilling rig in the Gulf of Mexico on
20" April 2010, the European Commission carried out a review of the adequacy of the
provisions in force in the European Union to prevent similar accidents occurring in the
European offshore oil and gas industry.

On 12™ October 2010 the Commission issued a Communication to the European
Parliament and the Council entitled “Facing the challenge of the safety of offshore oil
and gas activities” [COM(2010) 560 final]’. Section 2.1 of the Commission Staff
Working Document [SEC(2010) 1193 final] 8 accompanying the aforementioned
Communication notes that “EU [product safety] legislation excludes from its scope
mobile offshore units and equipment installed thereon”. It also states that “some of the
EU and EEA Coastal States consider that it would be useful to apply EU legislation to
equipment installed and used on mobile offshore units”. Moreover, the Pressure
Equipment Directive® (PED) also excludes well-control equipment from its scope.

Later on, in 2011, the European Commission launched a legislative proposal which
resulted in the Offshore Safety Directive 2013/30/EU'° (OSD) with the purpose of
facilitating an increased protection of the marine environment and coastal economies
against pollution, establishing minimum conditions for safe offshore exploration and
exploitation of oil and gas to limit possible disruptions to the European Union
indigenous energy production, and finally to improving the response mechanisms in
case of accidents. Both fixed and mobile offshore units fall within the scope of the OSD.

Mobile offshore units'! are considered as seagoing vessels and their safety is subject to
rules in the International Maritime Organization (IMO) Code for the Construction and
Equipment of Mobile Offshore Drilling Units (IMO MODU Code'?). However, the IMO
MODU Code does not cover drilling operations which are now covered by legislation of
Member States (a harmonised approach at EU level does not exist at the moment).

Contrarily to fixed units (both offshore and onshore), mobile offshore units and the
equipment installed on it, are currently excluded from the EU Product Safety Directives,

7 [COM(2010) 560 final]; http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:0560:FIN:EN:PDF
8 [SEC(2010)1193 final]; http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SEC:2010:1193:FIN:EN:PDF

° Pressure Equipment Directive (97/23/EC); http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:01997L0023-20130101&from=EN ; Pressure Equipment Directive
(2014/68/EU); http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32014L0068&qid=1436865661883&from=EN

10 Directive 2013/30/EU of the European Parliament and of the Council of 12 June 2013 on safety of offshore oil
and gas operations and amending Directive 2004/35/EC; http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32013L0030&from=EN

11 The guidelines to the application of the Machinery Directive (MD) define a mobile offshore unit as “a unit
that is not intended to be located on the oil field permanently or for the long term, but is designed to be
moved from location to location, whether or not is has a means of propulsion or of lowering legs to the sea
floor”.

12 IMO MODU Code; IMO Resolution A.1023(26)-Adopted on 2 December 2009
www.techstreet.com/products/1787107
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namely the Machinery Directive (MD)'?, the Pressure Equipment Directive (PED)!* and
the ATEX Directive®.

However, according to the guidelines to the application of the Machinery Directive, this
exclusion has exceptions. Machinery which may be installed on both fixed and mobile
offshore units is subject to the Machinery Directive. The exclusion under the Pressure
Equipment Directive similarly only applies to equipment specifically intended for
installation on-board or for the propulsion of the mobile offshore unit.

Moreover, the guidelines to the MD and PED state that "“floating units intended for
production [...], and the machinery installed on-board such units, are not excluded".

As mobile offshore units can be used, among other, for drilling or production, it follows
that equipment especially designed for mobile units and intended to be installed
specifically on mobile drilling units is excluded from the three Product Safety Directives.
Consequently, this study will focus on mobile offshore drilling units (MODU).

Even though the Product Safety Directives are focussing on the safety and protection of
health of persons, the Directives also contribute to the overall safety and the
prevention of major accidents, as required by the Offshore Safety Directive.

The purpose of this study is to provide the Commission with the information necessary
for the assessment of the economic, social and environmental impacts of an extension
of the scopes of ATEX, PED and MD to cover oil and gas equipment especially designed
to be installed on MODUs as well as in well-control equipment which is currently
excluded from the scope of PED.

This report provides 1) an overview of the global and European offshore drilling market,
2) a summary of the existing, rather articulated, legislation, 3) a description of the
main categories of equipment on-board mobile and non-mobile units, 4) a comparative
analysis of IMO MODU Code vs the Product Safety Directives, 5) an overview of the
equipment specifically intended to be installed on-board MODUs and of the equipment
which may be typically installed on both fixed and mobile offshore units. In addition to
this, the report discusses the results from an on-line survey entitled “European
Commission Survey on Offshore Oil & Gas Equipment 2015 - Cost of compliance with
EU product safety legislation”, conducted by the JRC to collect more detailed
information and data from the various stakeholders groups. In parallel to the on-line
survey, twenty-eight other companies were approached but did not express their
intention to participate in an interview. Finally, only one drilling company and one
equipment manufacturer agreed for interviews.

The report also includes a statistical analysis of offshore accidents and incidents which
have occurred on MODUs since 1970. The analysis was conducted with the purpose of
identifying - if possible - specific types of equipment, structural components, and
systems which were more frequently involved in accidental situations.

The evidence provided by the survey and the statistical analysis of offshore accidents
allowed us to investigate whether a safety issue exists or not. If some safety case
exists, a formal impact assessment would have to be conducted by the European
Commission. The impact assessment is also supposed to find the way in which the EU
Product Safety Directives (ATEX, MD, and PED) could help to solve the problem. In view

13 Machinery Directive 2006/42/EC; http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32006L0042&from=EN

14 pressure Equipment Directive (97/23/EC); http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:01997L0023-20130101&from=EN ; Pressure Equipment Directive 2014/68/EU;
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0068&qid=1436865661883&from=EN

15 ATEX Directive 94/9/EC ; http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:01994L0009-
20130101&from=EN , ATEX Directive 2014/34/EU; http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32014L0034&from=EN
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of a possible Impact Assessment, a number of options for the extension of the
legislation and its consequences have been presented and analysed in this report.

This report is organized as follows:

Section 2 introduces the offshore drilling rig market and shows an overview of the
global MODU market, and specifically of the European MODU market.

Section 3 describes typical and specific oil and gas equipment that is installed on-board
MODUs and classifies it according to whether it can fall within each product safety
Directive and whether is covered by the IMO MODU Code.

Section 4 shows an overview of the existing international maritime legislation,
specifically the IMO MODU code, and compares it with the Product Safety Directives.

Section 5 is devoted to the well-control equipment. It explains the dual barrier system
for well-control, the Well Barrier Elements (WBEs), the Blow-out Preventers (BOPs) and
their control unit, and discusses the possible inclusion of the BOPs in the PED.

Section 6 considers the on-line survey. It explains the methodology of data collection
from the stakeholders, it includes the profile of the stakeholders who have participated
in the survey and provides an overview of the results with a focus on the safety
aspects. Details on the answers from different stakeholders are provided in Annexes B-
F.

Section 7 includes the interviews carried out by the JRC with two leading companies in
the MODU market.

Section 8 illustrates a number of options for the extension of the legislation and a
qualitative assessment of their potential consequences.

Conclusions are given in Section 9.

Finally, a set of annexes is provided:

Product safety legislation — exclusions in ATEX, PED and MD and guidance
Online survey: answers from Companies (equipment manufacturers)
Online survey: answers from Companies (MODU owners/operators)
Online survey: answers from Certification Bodies

Online survey: answers from Public Authorities

Online survey: answers from Other types of entities

Leading companies in the MODU market

List of the contacted stakeholders for a personal interview

SN IO@TmmOO0®»

Statistical analysis of offshore accidents and incidents on MODUs since 1970
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2. The MODU market

The overall information on the market is relevant and it demonstrates the economic
importance of the offshore sector. On the other hand, it has not been possible to find
representative economic data about the equipment on-board MODUs and on the trade
flows neither in reports nor via the survey.

2.1. The MODU submarkets

Over the last decade, the majority of wells drilled worldwide (around 3500 wells per
year) were drilled using MODUs [1].

The offshore drilling MODU industry is composed of five markets (Figure 1).

Upgrade
market

A

Newbuild Contract Secondhand
market drilling market market

A

Scrap market

Figure 1. Direction of cash flow through offshore MODU markets [1]

1.

In the contract drilling market, MODUs owned and operated by contractors are
leased to Exploration and Production (E&P) firms on a day-rate basis to drill or
service wells. Day-rates (i.e. contract costs of leasing per day) depend on a
number of factors, such as type and age of MODU, length of contract, and area of
deployment. Day-rates for MODUs can vary from an average of 60,000US$ per day
for the older jack-ups to prices above 650,000US$ per day for the newest
generation drill-ships. Longer contracts usually entail lower day-rates since they
give rig managers planning security and increase a rig’s utilization rate. Utilization
decreases with age as the MODUs will suffer more downtime due to necessary
repairs and upgrades, or simply because their outdated technology is not in
demand. The significant cost incurred through low utilization rates caused by
transit and the continuous development of drilling technology make leasing MODUs
the more prudent choice;

The MODU new-build market uses shipyard labour and capital to convert steel and
third-party equipment into rigs. Turnkey contracts are used for the construction
and delivery of rigs. The construction market is dominated by manufacturers from
South Korea, China and Singapore. The importance of the Asian manufacturers to
the production of MODUs is in part due to the capability of their docks to produce
ships on the scale of modern jack-ups, drill-ships and semi-submersibles and due
to their mastery of the learning curve for the production of these complex vessels.
The main drivers of the current building cycle are the old age of the global jack-up
and semi-submersible fleet and the strong demand for deepwater units (advances
in technology are allowing the drilling of wells in waters below 10,000 ft (3,048 m)
and in more demanding high pressure and high temperature environments). The
ascension of deepwater and ultra-deepwater floaters does not, however, mean that
midwater and shallow water vessels are destined to go out of business. The
demand for deepwater and ultra-deepwater vessels varies regionally, due to the
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different water depths in which oil and gas are found around the world, with some
regional markets focusing almost exclusively on deepwater and ultra-deepwater
projects and others maintaining a strong focus on projects in shallower waters;

3. The upgrade market is a ship repair market which both upgrades and maintains
rigs. Upgrades to old rigs’ technology, steel and equipment are essential to ensure
safe operations and sustain competitiveness and market value;

4. 1In the second hand market-rigs are sold among and between contractors and other
market participants. Rigs may be sold for use in the service market, converted to
another use, or sold into the scrap market;

5. In the scrap market, shipbreaking firms buy rigs on the second-hand market, either
directly from contractors or via brokers. Equipment is removed and reused or sold
as market conditions and demand permit. Following sale, dismantling occurs and
the steel is sold for scrap to steel mills. The financial value of individual sales in the
scrap market is low, and companies do not frequently report income from scrap
sales leading to the smallest and least transparent of the five markets.

MODUs transition through several distinct stages over their lifecycle (Figure 2).

)

Active <> Ready stacked <+—>| Cold stacked ——>| Dead stacked —> Retired

!

Figure 2. Transitions among rig activity states [1]

Active rigs are working under contract and are the only state in which a rig receives
income. Active rigs may be drilling, waiting on location, or in transit or in a
mobilization/demobilization status. Active rigs become inactive when their drilling
contract expires. If a rig is to be idled for a short period of time, the rig is typically
maintained in a prepared or ready-stacked state. Ready-stacked rigs are idle but
available for immediate use with minor preparation.

If MODU owners do not expect a rig to be utilized in the near term, the rig is cold-
stacked to reduce operating cost and support fleet day-rates. Cold-stacked units are
stored in a wet dock and require capital and time to return to working condition. The
upgrade and maintenance market is responsible for reactivating cold-stacked units, and
frequently sold in the second-hand market. As a MODU ages, it will spend an increasing
portion of its time cold-stacked. After being cold-stacked for several years, reactivation
costs become prohibitive and a rig is labelled dead-stacked. Units may remain dead-
stacked for many years before being dismantled.

2.2. Overview and forecast of the global MODU market

Taking into account the drastic drop in the oil price and the fact that the current
situation in the offshore segment is very difficult, with substantially reduced activity
(stalled or terminated exploration and development projects, within the EU and
worldwide, as they are no longer economic), rigs coming off hire or being stacked,
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numerous layoffs and a strong focus on cost-efficient operations, the market analysis
for the period 2013-2023 has to be considered with caution [2]*°.

Up until 2023, the MODU market is expected to be driven by the vast unexploited and
undiscovered deepwater reserves; the technological advances in deepwater exploration
and the enhanced oil recovery; and the strong oil demand due to the developing
economies of Asia and Africa. The latest technological development, which allows
drilling for oil and gas in waters below 3,000 m, has made production from mature and
abandoned fields economical again, promoting a new era of offshore exploration and
production activity. Until 2023 the majority of growth will come from the deep and
ultra-deepwater segment.

There have been numerous major discoveries in previously unexplored territories
around the world. The bulk of them have been made in the golden triangle, traditional
deepwater and ultra-deepwater areas, made up of the area between the Gulf of Mexico,
offshore Brazil and the Gulf of Guinea. In these areas the deepwater industry has
become an established market with excellent growth prospects. The Asia Pacific region
also has significant deepwater reserves although regional disputes over territory are
currently preventing the market from achieving its full potential. The Middle East and
Europe have less potential in these areas than other regions.

Regional differences in water depth determine the level of demand for the various types
of MODUs, i.e. areas with vast quantities of oil in deep and ultra-deep waters show high
demand for drill-ships and semi-submersibles, while the presence of jack ups is strong
in areas with hydrocarbon reserves in shallow waters [2, 5]. In particular:

o Jack-ups are the oldest and most widely used MODUs, and operate in shallow
waters (<550 ft~170 metres) and the vast majority of units operate in water
depths between 200ft (~60 metres) and 400ft (~120 metres);

o Semi-submersibles represent the second largest category of MODUs; today’s sixth-
generation units can drill at a depth of more than 10,000ft (~3,000 metres);

o Drill-ships are the preferred type of MODU for deepwater (4,000 ft — 7,000 ft, i.e.
~1,200 - 2100 metres) and ultra-deepwater(>7,000 ft; ~>2100 metres) drilling,
due to their ability to operate in harsher and more isolated environments, as well
as their capability for storage of production fluids.

In Table 1 the worldwide contracted MODUs in 2015, the worldwide total rig fleet in
2015, and the overall utilization rates is presented. Total MODUs fleet includes active,
stacked and under construction MODUs.

Table 1. Worldwide MODU fleet (December2015) [6]

Contracted Total MODUs Utilization rate
Type of MODU MODUs in 2015 fleet in 2015 (%)
(Globally) (Globally) °
Jack-ups 327 643 50.9
Semi-submersibles 116 208 55.8
Drill-ships 88 168 52.4
Other (tender rigs, drlll-parges, inland 52 164 31.7
barges, submersibles)
Total MODU fleet 583 1183 49.3

6 The material contained in this section draws relevant information from the 2013 report “The Mobile
Offshore Drilling Unit (MODU) market 2013-2023" by Visiongain [2]. On the contrary, another two reports by
Visiongain: “The Oil & Gas Drilling Technologies Market 2011-2021" [3] and “Deepwater & ultra-deepwater
exploration and production (E&P) market forecast 2014-2024: Prospects for TOP Companies with seismic,
drilling, subsea and FPS Technologies” [4] did not result such useful as the one specialized in MODUs.
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Additionally 171 of the 263 offshore platform rigs (fixed platforms) are currently
contracted, representing a utilization rate of 65%.

On the other hand the main market restraints are related to:

o the high operating costs for exploration, many semisubmersible and drill-ships
costing upwards of 500,000US$ per day;

o the tightening supply of drilling and production vessels due to the high demand
of these vessels together with the few shipyards with the capability to produce
them;

o the legal disputes over sovereign territories in the Arctic Ocean and the South
China Sea,

o the difficult access to financing; and

o the lack of qualified professionals.

Significant developments have occurred in the design of platforms and other units over
the past 30 years, with increased use of floating and mobile units for production
operations. These may also incorporate drilling equipment. This trend is likely to
continue, especially when operation in deep water are involved. Such units are not just
vessels, but serve as industrial process plants and workplaces with the associated
major risks when working on location. Mobile offshore units (MOU) cover a lot of
aspects depending on its specific role, such as drilling, accommodation (flotel),
production, storage and offloading plus well intervention. Such units can be for floating
production, storage and offloading (FPSOs), floating production, drilling, storage and
offloading (FPDSOs) and floating production platforms (FPPs) based on semi-
submersible vessels. Mobile Offshore Drilling Units (MODUs) is a sub category of the
mobile offshore unit (MOU), and is not involved in production and storage. However, a
MODU can also be used for production purposes. Its role will then change to cover
production as well and it can be classified as MODPU - Mobile Offshore Drilling and
Production Unit (used in a production mode for a time and then changed its designation
to encompass this widened role).

2.2.1 Description of the EU/EEA MODU market

The North Sea, Barents Sea and the European territorial waters in the Mediterranean
make up the European market. The majority of European hydrocarbon reserves are
located in shallow waters and only a small part of the traditional UK and Norwegian
exploration area, which accounts for the vast majority of spending in the European
market, has deepwater reserves. Deepwater and ultra-deepwater reserves are also
located further north offshore the Orkney and Shetland Islands, off the Norwegian
north coast and around the Faroe Islands. Country's with reserves in the Eastern
Mediterranean are also increasingly optimistic about deepwater exploration, brought
upon by exploration success offshore Israel, and are offering new blocks in the coming
years .

Therefore, it is estimated that the drill-ships market will become increasingly important
due to the increase in deepwater drilling projects as companies seek to exploit the
existing reserves in a region that offers very favourable working conditions with political
stability, operational transparency and personnel and tech support. The challenge in the
North Sea is related to the extremely harsh conditions, requiring more sophisticated
and very specialized equipment. These harsh conditions will be a further growth
incentive for the European market as it will become the primary source of demand for
harsh environment units throughout all submarkets. Nevertheless, the midwater
market will continue to be strong in Europe, and semi-submersibles and jack ups will
maintain a high market share.

The European MODU market was worth US$8,377 min in 2013. Thanks to the
increasing demand for expensive harsh environment MODUs, the European MODU
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market will be worth $12,384 min in 2018 and grow at a Compound Annual Growth
Rate (CAGR) of 3.4% over the interval 2018-2023. The North Sea market will grow at a
CAGR of 5.7% between 2013 and 2023 and will be worth $14,636 min in 2023. With
the current low prices of crude oil, this estimation can be taken with caution.

The barriers to entry for the global MODU market are related to the fact that it is a very
capital intensive market and to the great emphasis on companies' experience and
reliability especially since the BP oil spill in the Gulf of Mexico. The European market is
among the most difficult markets for new companies to enter because the very
stringent regulations with regard to the environment and safety have increased further
as a consequence of the BP oil spill in 2010.

The European MODU market drivers are the following:

o Declining regional hydrocarbon supply: European hydrocarbon reserves have been
declining for years and many countries in the region have become dependent on
non-European states for their energy needs. Companies and governments are now
looking to develop previously inaccessible reserves in the region;

o Renewed interest in mature /marginal North Sea fields: The majority of fields in the
North Sea have been under production for several decades. With technological
improvement in enhanced oil recovery, companies are now becoming interested in
developing fields that previously were considered to be economically unviable;

o Barents Sea, Faroe Islands and Shetland Islands: In the last years significant
discoveries have been made in the previously unexplored deepwater areas in the
North Sea. An agreement reached in 2011 between Norway and Russia ended a 40
year dispute and opened up more than 68,000 square miles to oil and gas
exploration in the Barents Sea. The Faroe and Shetland Islands have also seen
increasing drilling activity in deepwater over the past years while the Dromberg
field offshore Ireland has been estimated to contain up to 1 billion barrels of oil.

The main restraints of the European MODU market include:

o Economic climate: The economic and financial conditions in the region make it
difficult for many actors in the oil and gas industry to gain access to the capital
needed in an industry where fleet additions are largely financed through debt;

o Clean energy agenda: The governments of the EU/EAA area are working on
ambitious policies to fortify the EU's energy security and to combat climate change.

2.2.2 Description of the world MODU market

The development, in terms of Compound Annual Growth Rate (CAGR), of the regional
MODU markets throughout the period 2013-2023 has been estimated as follows [2]:
South America (7.9%), North America (7.9%), Africa (9.5%), Europe (5.7%), Asia
Pacific (8.9%), Middle East (4.0%) and Rest of the world (9.1%).

On the other hand there will be very little overall change in the regional market share
during the decade 2013-2023. The Middle Eastern and European markets will lose a
small percentage of the market share due to the limited spending on drilling operations
in deeper waters. The African market will gain market share due to the significant
increase of the drilling activity on Africa's coasts. The markets in the golden triangle will
remain the three dominant regional markets while the Asia Pacific market will take over
Europe's position as the fourth largest regional market by 2023.

The South American market

The South American market, which includes all MODUs deployed for offshore drilling off
the coast of the continents eastern and western shores as well as drilling in the
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Caribbean Sea and Mexico, is primarily driven by Brazil's vast deepwater and ultra-
deepwater reserves in the Santos, Campos and Espirito Santo basins and Petrobras's
pre-salt agenda. Petrobras impressive investment includes the construction of 38
production vessels, 50 drilling rigs and 49 shuttle tankers and support vessels between
2011 and 2020. The main reason for the barriers to entry in the Brazilian market is the
national oil company of Brazil, Petrobras, and the country's regulations which currently
demands that 65% of the equipment used in operations offshore Brazil be produced in
the country. Smaller companies and companies without a strong footing in the Brazilian
market will struggle to fulfil these requirements increasing the barriers to entry for the
most important MODU market.

Domestic oil production in Mexico has been declining in recent years and the national
oil company Pemex is now looking to compensate for the loss in the daily production by
increasing its exploration efforts in the Mexican part of the Gulf.

The North American and the Gulf of Mexico markets

The North American region includes vessels offshore Alaska, Eastern Canada, the US,
and Cuba. Alaska will see growing investment in its offshore oil and gas industry as
exploration drilling in the subarctic and arctic water in the region increases.

In 2012 Cuba also started an offshore exploration program but so far has not
encountered any major finds as three different companies, Repsol, PETRONAS and
PDVSA, all drilled in different areas offshore Cuba.

The Gulf of Mexico is expected to play a major role in the oil and gas industry over the
coming years. The oil spill in the Gulf of Mexico in 2010 has significantly increased
barriers to entry in the North American market [2]. Safety and environmental
regulations for offshore operations, and even more for deepwater and ultra-deepwater
drilling, have been tightened drastically in the US part of the Gulf and Mexico is looking
to implement similar regulations.

The African market

The African MODU market, that includes all drilling activity offshore Africa, will be
driven by very strong offshore exploration and development activity. In West Africa,
geology similar to pre-salt reserves in Brazil and recent pre-salt findings in Angola,
have started a new wave of exploration with governments from Gambia to South Africa
initiating drilling programs.

On the east coast of Africa large gas findings in deepwater reserves offshore
Mozambique and Tanzania have created a potentially very large new market for the
MODU industry. Recently, in August 2015, Eni has made a world class supergiant gas
discovery at its Zohr Prospect, in the deep waters of Egypt. The discovery well Zohr 1X
NFW is located in the economic waters of Egypt’s Offshore Mediterranean, in 4,757 feet
of water depth (~1,450 metres), in the Shorouk Block. According to the well and
seismic information available, the discovery could hold a potential of 30 trillion cubic
feet of lean gas in place (5.5 billion barrels of oil equivalent in place) covering an area
of about 100 square kilometres. Zohr is the largest gas discovery ever made in Egypt
and in the Mediterranean Sea and could become one of the world’s largest natural-gas
findings.

In North Africa the political instability caused by the Arab Spring stopped exploration
efforts in several countries but despite this fact the area will also see a strong increase
in demand for MODUs. In the period 2013-2023 deepwater drilling operations will take
on an even greater market share as most projects in West and East Africa are in deeper
waters.
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Drill-ships and semi-submersibles will maintain a combined share of over 75% of the
market, while jack-ups will have a market share of around 20%. The African MODU
market is still very high risk in terms of exploration success rate, less so in the more
explored areas of Angola and Nigeria, and all operators in the region try to keep capital
expenditure as low as possible .

The Asian Pacific market

The main driver behind development in the Asia Pacific market, that includes the waters
of China, Malaysia, Indonesia, Philippines, Brunei, Papua New Guinea, Australia and
New Zealand, is the large unexplored deepwater and ultra-deepwater territory in the
area and the potential reserves that are to be found. While the region will see strong
demand in shallow and midwater operations, the higher expenditure in deep and ultra-
deepwaters will account for the majority of growth in the market. In the coming years
the market will see growth throughout the various submarkets as many areas are in
the very early stages of development.

China will be a driving force in developing deepwater and ultra-deepwater reserves in
the region. Apart from the China's national oil companies several international oil
companies are investing heavily in exploration and production operations as they look
to bring oil and gas to the increasingly energy hungry Chinese market. In Malaysia,
Indonesia and the Philippines, the sector will see strong investment as large areas of
deeper water have not been explored and shallow and midwater operations are
conducted largely by older MODUs which will be replaced over the coming years. A big
obstacle to increased growth in the region is the legal dispute about the sovereign
borders in the South China Sea which will prevent a large part of deepwater territory in
the South China Sea from becoming available for exploration and production.

In Australia production of LNG from reserves off its north-western coast has grown
rapidly over the past years. The development of floating liquefied natural gas (FLNG)
facilities will give an additional boost to the market as it will make deepwater gas
exploration and production more profitable.

A factor that makes entry to Asia Pacific market easy is the distance from other major
deepwater markets as in the offshore sector transit times do matter. Because of that
many companies only maintain a small part of their global fleet in the Asia Pacific
region at any time, thereby reducing competition from major companies.

The Eastern Mediterranean market

Offshore activity in the Red Sea, the Persian Gulf, The Gulf of Oman as well as offshore
Israel in the Eastern Mediterranean makes up the Middle East market. The Persian Gulf,
where a fleet of over 100 jack-ups operate in shallow waters, is the traditional offshore
market of the Middle Eastern region and the one where most money is spent. In
general these jack-ups are several decades old but despite low day-rates and increased
downtime remain active due to the low technological drilling requirements in the area.
Other countries that show similar dynamics are Oman, with reserves in the Gulf of
Oman, and Yemen, whose offshore reserves are located in the Gulf of Aden and the Red
Sea.

The other market for MODUs in the region is located in the Eastern Mediterranean along
the coast of Israel, Lebanon and Syria. Demand for semi-submersibles and drill-ships in
the Middle East will be far lower than in other regional markets since only Israel has
discovered proven reserves in deepwater areas.

The low technological drilling requirements in the area allow companies to enter the
market through acquisition of an older jack-up rig, or via the order of a modern jack-up
and become instantly competitive. The fact that jack-ups are the region's main MODU
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types, and are much cheaper than drill-ships and semi-submersibles, further simplifies
the entry to the market.

The rest of the world market

The rest of the world market is defined as spending on drilling activities in the arctic,
along the eastern Russian coast, in the Caspian Sea and in India, Myanmar and
Bangladesh. The growth will mainly come from an increase in offshore drilling in South
Asia and uptake of expensive drilling projects in Arctic waters. Increased demand for
MODUs of all types will come as a result of offshore projects in the Arabian Sea and the
Bay of Bengal where Bangladesh, India and Sri Lanka are looking for oil and gas in
previously unexplored areas. Drilling in the Arctic will be driven by the vast
hydrocarbon potential in the region. Despite various obstacles to explore the Artic, the
harsh environmental conditions, the lack of existing infrastructure, the long lead times
and the strict regulations, many companies are investing heavily in the region.
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3. Inventory of the equipment on-board MODUs

3.1. Typical Oil and Gas equipment

According to the EU Product Safety Directives, equipment which may be typically
installed on both fixed and mobile offshore units is already covered by the PED and the
MD but not by the ATEX Directive'’.

Besides, well-control equipment used in the petroleum, gas or geothermal exploration
and extraction industry and in underground storage which is intended to contain and/or
control well pressure is also specifically excluded from the scope of the PED. Thus, well-
control equipment installed on-board mobile and fixed offshore units as well as that
installed on onshore platforms is out of the scope of the PED.

Since the variety of equipment is huge, it has been decided to focus on systems or
groups of equipment rather than on individual devices. Six main categories have been
identified by grouping certain equipment and considering its importance for the safety
of the operations (Table 2 to Table 7):

Drilling equipment
Well intervention equipment

Material handling equipment

1

2

3

4. Well-control equipment

5. Other pressure equipment, and
6

Electrical equipment.

For each system - or group of equipment - it is detailed whether it could be placed in
an explosive atmosphere and thus could fall under the ATEX scope, whether it could be
considered as “machinery” and therefore could potentially fall within the MD and
whether it could be under pressure conditions and therefore could potentially fall within
the PED. Finally, it is detailed whether the system is currently covered by the IMO
MODU Code.

The applicability of the ATEX/MD/PED Directives and the importance from the safety
point of view is presented by colours, according to the following meaning:

o Systems of high importance from the safety point of view and which -
require further analysis

o Systems of lower importance from the safety point of view, in
comparison with the above explained ones, and which would be
worth analysing if the necessary resources were available

o Minor systems from the safety point of view that do not require -

further analysis

17 MoDUs and equipment installed on-board MODUs are currently out of scope of the Product Safety
Directives (MD, PED, ATEX). However, this exclusion has exceptions. According to the guidelines to the
application of the MD, machinery which may be installed on both fixed and mobile offshore units is subject to
the MD, even if is installed on MODUs. Similarly, the exclusion under the PED only applies to equipment
specifically intended to be installed on-board or for the propulsion of the mobile offshore units.

Thus, in case of the MD and the PED, the impact of extending their scopes is therefore limited to the MODU
itself as well as to the equipment specifically intended to be installed on-board or the propulsion thereof. On
the other hand, the extension of the ATEX Directive would impact on the MODU and on the equipment on-
board, even if it is not specifically intended to be installed on-board MODUs.
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Section 2.1.3 of the MODU Code specifies that “each MODU should be designed,
constructed and maintained in compliance with the structural, mechanical and electrical
requirements of a classification society” and goes on to further specify that such a
classification society “has recognized and relevant competence and experience with
offshore petroleum activities”.

Classification societies are private institutions in the shipping industry which establish
and maintain technical standards for the construction, operation and classification of
ships and offshore structures. They also carry out regular surveys of ships in service to
ensure compliance with these standards®®.

Today by the term "classification" it is understood whether a ship meets the relevant
classification society’s rules or it does not. As a consequence it is either 'in' or 'out' of

'class'?.

There are twelve societies, all belonging to the International Association of
Classification Societies (IACS). The primary societies are American Bureau of Shipping
(ABS), Det Norske Veritas (DNV, Norwegian) and Lloyd’s Register of Shipping (Lloyd’s
Registry, English). It is very rare to see a MODU that is not classified by one of the
three primary societies, with ABS having most of the units?°.

When registering a vessel for international travel, one must choose a nation under the
flag of which that vessel will sail. The term “flag of convenience” refers to registering a
ship in a sovereign state different from that of the ship's owners. Ships registered
under flags of convenience can often reduce operating costs or avoid the regulations of
the owner's country. To do so, a vessel owner will find a nation with an open registry,
or a nation that allows registration of vessels owned by foreign entities. A ship operates
under the laws of its flag state, so vessel owners often register in other nations to take
advantages of reduced regulation, lower administrative fees, and greater numbers of
friendly ports®!.

In addition to performing surveys for ship owners, Classification Societies also offer
their services to Governments to perform statutory surveys on ships registered under
their flags on their behalf®®.

The connection between the international maritime regulations, developed by the IMO,
and the classification rule requirements for a ship’s hull structure and essential
engineering systems is codified in the International Convention for the Safety of Life at
Sea (SOLAS)?,

A ship owner that is dissatisfied with class can change to a different one relatively
easily. This has led to more competition between classes and a relaxation of standards.
Thus, due to the loss of confidence of the shipping industry in the classification societies
[7], the role of these and their rules have not been considered in the preparation of this
report even though if it is integral to the application of the MODU Code.

According to MODU owners, when the classification society rules are considered, many
(though not all) of the “No” entries in in the column headed "“Is it covered by IMO
MODU Code?” in the below listed tables would be “Yes”.

18 www.un.org/depts/los/nippon/unnff_programme_home/fellows_pages/fellows_papers/hosanee_0910_
mauritius_PPT.pdf

19 www.iacs.org.uk/document/public/explained/CLASS_KEY_ROLE.pdf

20 www.iacs.org.uk/Explained/members.aspx

21 https://www.hg.org/article.asp?id=31395

22 http://maritime-connector.com
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Table 2. Drilling equipment

Can be in Is it kind of Can be Is it covered by IMO
explosive machinery? under MODU Code?
atmosphere pressure?
and requires
protection?
Hoisting, lifting, Yes Yes No No
:andllng and rotary Cranes and lifting
ystems . .
equipment used in oil and
including Drawworks, gas operation are not
Crown block, Travelling covered with the
block, Drilling hook, Top exception of the
drive / Drilling machine, protection against
Rotary table, Pipe handling explosive atmospheres
machines, BOP crane, X- (IEC)
mas tree crane, etc.*
Derrick structure No Yes™ No No; conditionally Yes
. The MODU Code (Chapter
Derrick only for 12, sections 12.2 and
movf':lble 12.5) does address all
derrick lifting and hoisting
structure equipment and drilling
derricks. Specific
reference to the rated
capacity of each reeving
in the derrick’s equipment
provides clear evidence
that concern is the
operational safety of the
lifting operation.
Tensioning and motion Yes No No No
compensating systems but but it is protected against
including Tensioners: gzngpeonents of explosions (IEC)
Marine riser and surface compensator
BOP tensioners, can be treated
Compensators: Drill string as machinery
compensators, etc.
Mud circulating system See Table 5; Well-control equipment
Cementing system Yes No™" Yes No
) ) components of but it is protected against
including Cement pumps, the systems explosions (IEC)
etc. can be treated
as machinery
String/Pipes No No Yes No
Drill string, Casing, etc.™
i i No No Yes No
Marine riser

*Wider and more detailed list could include: Drawworks (assembled machinery), drawworks (stand-alone
winch), assembled cylinder operated hoisting systems, hydraulic cylinders (“rams”), travelling yoke, yoke
sheaves, equalizers, dead line anchor, fastline wheel, deadline wheel, swivel, drilling line, drillers cabin, drill
line / steel wire rope, cranes in derrick, etc.

“*Not included pipe handling systems with their components: Horizontal pipe handling machines, horizontal to
vertical pipe handling machines, fingerboard, manipulator arms, tubular feeding machine, mousehole, etc.
which are more suitable for Table 5. Material handling equipment

*kK

If parts are in scope of MD then the system would be as an assembly; the Report do not consider the
assembly issue
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kKoK

For non-movable derrick structure: There are too many equipment items to conclude with a single YES or
NO. Derrick structure and its substructure is not machinery in itself.

Table 3. Well intervention equipment

Can be in Is it kind of Can be Is it covered by IMO
explosive machinery? under MODU Code?
atmosphere? pressure?
Wireline equipment No No Yes No
Snubbing equipment No Yes Yes No
Coiled tubing equipment | No* Yes Yes No
“Such equipment may also be in explosive zones.
Table 4. Material handling equipment
Can be in Is it kind of Can be Is it covered by IMO MODU
explosive machinery? under Code?
atmosphere? pressure?
Lifting appliances Yes Yes No No"
including Cranes, etc. but it is protected against
explosions (IEC)
Lifting gear Yes Yes No No*
including Hooks, but it is protected against
Swivels, etc. explosions (IEC)

“The MODU Code, Chapter 12, sections 12.2 and 12.5, does address all lifting and hoisting equipment and
drilling derricks. Specific reference to the rated capacity of each reeving in the derrick’s equipment provides
clear evidence that concern is the operational safety of the lifting operation.
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Table 5. Well-control equipment

Can be in Is it kind of Can be under | Is it covered by
explosive machinery? pressure? IMO MODU Code?
atmosphere?

Mud circulating system Yes No** Yes™* No

including Mud pumps, Mixing Components of but it is protected

units, Mud centrifuge, Mud the system can against explosions

cleaner, Mud-gas separator, be treated as (IEC)

Drilling pipes, Bit, Dampener, machinery

Degasser, Desilter, Valves,

Conduits, etc.

Blow-out preventer (BOP) | Yes No™ Yes No

with its control unit o
but it is protected

including BOP stacks, BOP against explosions

control unit i.e. Koomey unit, (IEC). Some issues

etc.* related to BOP, and
explicitly during the
emergency

shutdown, are
covered by IMO

Well head Yes No Yes No

including Christmas tree, but it is protected

Choke manifold... against explosions
(IEC)

Packers No No Yes No

Cementing system See Table 2; Drilling equipment

String/Pipes See Table 2; Drilling equipment

*Wider list could include also: BOP running/retrieving guiding system

“*Some parts of the whole BOP system can be treated as machinery (for example in the safety-critical
equipment analysis)

*kK

Pumps are outside of the scope of PED, but the whole mud circulation system is necessary for well-control
(pressure well-control). On the other hand, pumps can fall within the scope of the PED if the potential
pressure hazard is sufficiently high compared with other hazards such as e.g. hazards created by moving
machine parts (in the case of mud pumps, pressure hazards can be sufficiently high)
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Table 6. Other pressure equipment

Can be in Is it kind of Can be under Is it covered by IMO MODU
explosive machinery? pressure? Code?
atmosphere?
Separators and Yes No Yes No
tanks
but it is protected against
including explosions (IEC)Tanks for fuel
Separators, Fuel for the propulsion of MODU are
tanks, etc. covered by IMO
Emergency shut- | Yes No Yes No
down valves . .
but it is protected against
explosions (IEC)
Air hoist Yes Yes Yes No
but it is protected against
explosions (IEC).
Air hoists are lifting and
hoisting equipment addressed
by section 12.2 of the MODU
Code but not if it is used for
drilling or any other oil and
gas operation.
Gas lift Yes No Yes No
equipment
auip Components but it is protected against
can be treated explosions (IEC)
as machinery
Pumps and Yes Yes Yes No
m
compressors but it is protected against
explosions (IEC). It is covered
by IMO in the context of bilge
drainage
Downhole motor | No Yes Yes No
(Mud motor)
Hydraulic jar No No Yes No
Engines Yes No Yes No
including Diesel A motor itself but it is protected against
engine isnot a explosions (IEC). It is covered
product falling by IMO in the context of
within the MD propulsion of MODU
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Table 7. Electrical equipment

Can be in Is it kind of | Can be Is it covered by IMO MODU Code?
explosive machinery? | under
atmosphere? pressure?

Underwater systems No No No No

and appliances

ppil for some of

including Remote them Yes

Operated Vehicles/ ROV

Electrical power Yes® No No No; conditionally Yes

systems
4 but it is protected against

including Emergency explosions (IEC)
power supply system -
generator, Emergency
power distribution
system, Emergency
battery, etc.

It is covered by IMO in the context
of safety and for the propulsion
system of MODU; Chapter 5 of the
MODU Code applies to all power
installations on MODUs except to
those used for oil and gas
operations.

Uninterruptible Yes® No No No; conditionally Yes

ower system
P 4 but it is protected against

explosions (IEC)

Emergency power supply is
addressed by the MODU code. An
uninterruptible power supply is
implicit to provision of power to
certain systems, including BOPs.

Field equipment Yes No No No

including Public address but it is protected against
flashing lights, Junction explosions (IEC)

boxes, etc.

It is covered by IMO in the context
of safety of MODU

Control systems Yes No No No
including Control and but it is protected against
instrumentation, explosions (IEC)

Process control system,
Safety and automation
system, etc.

It is covered by IMO in the context
of navigation of MODU

Trace heating circuits | Yes No No No

but it is protected against
explosions (IEC)

*It is not wise solution to have such devices in explosive atmosphere but it can happen

Most pumps are excluded from the PED based on art. 2(j) however, the manufacturer
has to demonstrate that this exclusion applies (pumps may fall within the scope of PED
if its potential pressure hazard is high compared with other hazards).

Currently the BOP is excluded from the scope of the PED based on art. 2(i) regardless
of where it is located ((mobile / fixed offshore units or onshore units).

Each piece of equipment on-board MODUs should be assessed about whether it falls
within the scope of the Product Safety Directives taking into account their scope and
exclusions.
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For example, a generator as a single component does not fall within the scope of the
MD, but the assembled generator with e.g. a combustion engine, is an assembly of
machinery and, hence, falls under the MD.

3.2. Specific Oil and Gas equipment installed on MODUs

Equipment specifically intended to be installed on-board MODUs is currently not
covered by any of the EU Product Safety Directives (ATEX Directive, MD and PED).

For example, three types of specific equipment for MODUs which aim at overcoming
movable effects caused by weather or other conditions, are described below:

Marine riser system: It consists of riser pipe, riser tensioners and ancillaries. The
riser pipe is connected to the top of subsea blow-out preventer (BOP), and is pulled up
by the riser tensioner system on-board to keep vertical configuration. The riser pipe
serves as a conduit for returning mud to the surface from the hole and as a guide for
running drill stem and casing from the floater to the hole under the seafloor. A marine
riser system is shown in Figure 3.

Figure 3. Marine riser system?3

o Motion compensating and tensioning system: Is a device to maintain constant
weight on the bit during drilling operation in spite of oscillation of the floater due to
wave motion. One of the devices is a bumper sub. The bumper sub is used as a
component of a drill string, and is placed near the top of the drill collars. A mandrel
composing an upper portion of the bumper sub slides in and out of a body of the
bumper sub like a telescope in response to the heave of the rig, and this telescopic
action of the bumper sub keeps the bit stable on the bottom-hole. The bumper sub
is able to transmit the torque from the drill stem to the drill collar to rotate the bit.

o Heave compensator: It is placed in the derrick. There are two types of heave
compensator. One is a crown mounted heave compensator and the other is an in-
line compensator that is hung below the traveling block in the derrick. Both
systems use either hydraulic or pneumatic cylinders that act as spring supporting
the drill steam load, and allow the top of the drill stem to remain stationary, as the
rig heaves up and down.

23 Usage rights: Figure labeled for reuse
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4. International Maritime Legislation, EU Product Safety
Directives and applied Standards

MODUs are subject to international maritime safety regulations, in particular the 2009
IMO MODU Code (Resolution A.1023.(26)) which is correlated with the requirements of
the Marine Equipment Directive 96/98/EC** (MED).

The purpose of the MED is “to enhance safety at sea and the prevention of marine
pollution” and “to ensure the free movement of the above-mentioned equipment within
the European Union, the European Economic Area (EEA), Iceland and Norway”. The
MED applies to equipment installed on-board ships that are registered in the European
Union, including Norway and Iceland. The equipment (as listed in Annex A to the MED)
must meet specific international conventions, relevant IMO resolutions and circulars,
and relevant international testing standards.

The IMO MODU Code has been developed to provide an international standard for
mobile offshore drilling units of new construction which will facilitate the
international movement and operation of these units and ensure a level of
safety for such units, and for personnel on-board, equivalent to that required by
the International Convention for the Safety of Life at Sea (SOLAS), 1974, as amended,
and the Protocol of 1988 relating to the International Convention on Load Lines, 1966,
for conventional ships engaged on international voyages.

The present edition of the MODU Code (2009 edition, as amended), in consideration of
the inclusion of classification society rules, addresses virtually all the structure,
machinery and electrical systems of a MODU that can be included in the shipyard
construction contract with exclusion of equipment intended to be used in oil and gas
operations including, but not only limiting to drilling operation. The MODU Code has
been amended twice since the 2009 edition was approved and is currently under
revision, in consideration of the results of the Macondo incident investigations. The
revision includes, inter alia, standards for electrical equipment in hazardous areas.

Related to the IMO MODU CODE, it should be highlighted that:

1. Throughout the development of the Code, it was recognized that it must be based
upon sound design and engineering principles and experience gained from
operating such units; it was further recognized that design technology of
mobile offshore drilling units is not only a complex technology but is
continually evolving and that the Code should not remain static but be re-
evaluated and revised as necessary. To this end the Organization will
periodically review the Code, taking into account both experience and future
development.

2. Any existing unit which complies with the provisions of this Code should be
considered eligible for issuance of a certificate in accordance with this Code.

3. This Code is not intended to prohibit the use of an existing unit simply
because its design, construction and equipment do not conform to this
Code. Many existing mobile offshore drilling units have operated successfully and
safely for extended periods of time and their operating history should be
considered in evaluating their suitability to conduct international operations.

4. The coastal State may permit any unit designed to a lower standard than
that of the Code to engage in operations having taken account of the local
conditions (e.g., meteorological and oceanographic). Any such unit should,
however, comply with safety requirements which in the opinion of the coastal State
are adequate for the intended operation and ensure the overall safety of the unit
and the personnel on-board.

24 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31996L0098&from=en
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5. This Code does not include requirements for the drilling of subsea wells or
the procedures for their control. Such drilling operations are subject to
control by the coastal State.

4.1. ATEX Directive vs IMO MODU Code

This section provides a comparison between the requirements of the IMO MODU Code
and the ATEX Directive concerning the protection of equipment against explosions and
the marking of equipment.

The ATEX Directive is a legal requirement within the EU, hence, the equipment intended
to be used outside the EU legally does not have to be certified by ATEX. However, ATEX
is often recognized for activities carried out outside the EU.

About 80% of the equipment is certified according to both ATEX (to be placed in the
most hazardous zones 0 and 1) and IEC?®, this latter being accepted worldwide but not
in Europe, as shown in Figure 4.

In addition, other different worldwide certification sch