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= Editor’s note

BIG DATA IS something of a hot topic right now, and that was the focus of
our recent event in Abu Dhabi, where experts from the energy industry
came together to share their views and expertise (see page 24). The Middle
East oil and gas sector is generating unprecedented volumes of data, which
has the potential to bring great benefits to the industry if exploited to the
full. But it also brings challenges, such as the need to devise effective data
collection, management and storage strategies as well as to protect against
security threats. These areas were fully explored at the event, and we will
bring you further analysis on this subject in future issues.

As we go to press OPEC has just announced that it will, as expected,
maintain its production ceiling at 30mn bpd, noting the slow-down in supply
growth and the forecast increase in global demand. We look forward to
seeing how this plays out in the oil markets in the coming weeks.
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= Comment

Safeguarding our

energy future

Deliverability and sustainability are key to meeting future energy
needs, says HE Abdalla Salem El-Badri, OPEC Secretary General.

HE WORLD WILL need more energy in the decades ahead, as

the global population expands and economies grow, and as

countries seek to provide the energy poor with access to

modern energy services. In OPEC's most recent World Oil
Outlook, energy demand is set to increase by around 50 per cent
between 2015 and 2040.

The world has enough energy resources to meet these expected
future energy needs. Key questions about our energy future relate to
deliverability and sustainability. The basic challenge is twofold: firstly, to
supply enough energy to meet demand and help provide access to
modern energy services for all; secondly, this needs to be done in a
sustainable way, balancing the needs of people in relation to their social
welfare, the economy and the environment.

All forms of energy will be needed. Renewables certainly hold
promise, but, globally, their share of the energy mix will still be just 4
per cent by 2040, given their low initial base. The share of biomass,
nuclear and large hydro is expected to remain at steady levels up to
2040, at around 9 per cent, 6 per cent and 2.5 per cent, respectively.

This means that fossil fuels will continue to play a dominant role in
meeting energy demand, although their overall share will fall from
around 82 to 78 per cent during this period. By the 2030s, the share of
oil, coal and gas are anticipated to be at similar levels, at around 25 to
27 per cent.

Much of our economic growth has been fuelled by fossil fuels. This
has not been the story for everyone. Today, around 2.7bn people, or
more, still rely on biomass for their basic needs, and 1.3bn have no
access to electricity. These people need access to reliable, safe and
secure modern energy services to live and prosper.

CC Fossil fuels will continue to play a
dominant role in meeting energy demand”

Of course, the economics of wanting more, coupled with growing
populations and rising energy demand, have created unexpected
challenges — the environment and climate change. This is a concern for
us all. Current climate change negotiations to develop an agreement in
Paris at the end of the year and raise the level of ambitions for the pre-
2020 period are extremely important. But we need to make sure the
interests and concerns of all are taken into account.

Yes, we need to continue to develop renewables; but they cannot
be seen as a replacement for fossil fuels. Yes, we need to continue to
use energy more efficiently; but some people still have no access to
modern energy services. Yes, there are environmental concerns
regarding fossil fuels; but these can be overcome through use of
cleaner fossil fuel technologies.

It is vital to have a clear understanding of our energy future —
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Source: OPEC

whether this is 5, 10 or even 20 years ahead. There is a fine balance
between stability and instability in energy markets.

Looking ahead, from the perspective of oil, we see demand growing
to 111mnbbl a day by 2040, an increase of around 18mnbbl a day. This
expansion will require huge investments. It means we need to have
clarity in terms of demand and, in turn, supply. This requires an
understanding of the impact of the energy and environmental policies
that are already in place, and those that are proposed.

Producers and investors will want to see some signs of certainty;
no-one wants to waste huge amounts of capital on unused plants and
equipment. But if these signs are not forthcoming, we could find there
is not enough new capacity and infrastructure in place to meet rising
demand levels. It is essential that stability returns to the market, to
allow for the necessary investments to be made to meet future energy
demand. It is also essential to have a producerconsumer environment
that is conducive to reaching constructive end results.

We also welcome recent OPEC and non-OPEC discussions.
Reports suggesting OPEC is targeting specific non-OPEC countries or
producers with its decisions are not true. WWe welcome all producers.
In the current market environment, maintaining the supply-demand
balance and reaching price stability require the cooperation of major
non-OPEC producers. We should remember what cooperation
between OPEC and non-OPEC producers achieved back in the 1998-
1999 crisis. ®

This is an edited version of the speech given by the OPEC Secretary
General at the 6th OPEC International Seminar held in Vienna on 3 June.
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= CALENDAR 2015

=» Executives’ Calendar 2015

JUNE 2015

17-18 IADC World Drilling Conference & Exhibition ROME

23-24 FLNG World Congress SINGAPORE

23-26 13th Moscow International Oil & Gas Exhibition MOSCOW

SEPTEMBER 2015

6-7 Middle East Health & Safety Forum DUBAI

8-11 Offshore Europe ABERDEEN

9-10 22nd Annual IORS MUMBAI

16-17 MEPEC MANAMA

23-24 Global Oil & Gas Black Sea and Mediterranean ATHENS
Exhibition and Conference

OCTOBER 2015

1-14 KOGS KUWAIT

18-20 Plastics & Petrochem Arabia DAMMAM

19-21 Negotiation in Oil & Gas DOHA

27-30 Gastech SINGAPORE

NOVEMBER 2015

9-12 ADIPEC ABU DHABI

23-25 Saudi Arabia International Oil and Gas Exhibition DAMMAM

25-26 Middle East Heavy Oil Congress MANAMA

30 Nov-2Dec KIOG ERBIL

www.iadc.org
www.flngworldcongress.com

Www.mioge.com

www.hse-forum.com
www.offshore-europe.co.uk
www.oilasia.com/IORS
WWW.mepec.org

www.global-oilgas.com/BlackSeaMed

www.kogs2015.com
www.plaschem.4p-arabia.com
www.cwceschool.com

www.gastechsingapore.com

www.adipec.com
WWW.saoge.org
www.meheavyoil.com

www.cwckiog.com

Readers should verify dates and location with sponsoring organisations as this information is sometimes subject to change.

A health and safety forum for the industry’s best and brightest

THE OIL AND gas industry is filled with hazards
of every imaginable kind, from exposure to
chemicals, to risk of fire and equipment
hazards.

There is now a growing focus in the industry
on occupational safety.

A report by Transparency International has
stated that the global personal protective
equipment (PPE) market is set to witness a
compound annual growth rate (CAGR) of 7.3 per
cent until 2020, and whose value will touch
US$55.5mn by 2020. In fact, the PPE sector is
touted to be the fastest-growing sector in the
industry, mainly fuelled by industrialisation and
the rise in construction activities.

In light of these developments, The Middle
East Health & Safety Forum will be held
between 6 and 7 September 2015 in Dubai, and
will focus on employee safety. While great
advancements have been made in the field of
health and safety equipment (HSE), a world-
class level of best practice is yet to be
achieved, say the organisers of the event.
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The Middle East Health & Safety Forum will
bring together stakeholders from governments,
regulators, industry leaders and solution
providers to create a platform for knowledge
sharing, best practice discussions and finding
solutions. There will be a mix of presentations,
panel discussions and networking.

The panel of speakers includes Andrea
Tithecott, head of regulatory law at Al Tamimi
& Co., Dr. Clarence Rodrigues, associate
professor of mechanical engineering and
acting HSE advisor at the Petroleum Institute,
Firas T. Al Yousef, HSE section head — system
analysis and auditing at Abu Dhabi City
Municipality UAE, Ismail M.A. Hussain,
superintendent safety and occupational
hygiene at BAPCO, Raed Mohammed Al-
Marzougi, head of occupational health and
safety at Dubai Municipality, Said Husain Al-
Gahtani, senior manager EHSS at Saudi Basic
Industry Corporation (SABIC) and Saleh Ali
Saleh, HSE director — shared services
department at TECOM Investments.

Workshops with industry leaders:

At the HSE Forum, there will be 12 key
workshops, on developing business-critical
safety processes; embedding a culture of
safety; emergency response planning; docks,
ports and cargo safety; oil spill response and
clean up techniques; developing a fire safety
awareness campaign; creating competency-
based safety training systems; improving
occupational health and safety regimes;
assessing the employer’s duty of care
responsibilities; measuring safety performance;
securing the right insurance cover and finally,
disaster and hazard management.

This forum is ideal for those in the oil and
gas, construction, marine, manufacturing or
industrial sectors with responsibility for health,
safety, environment, fire protection and security.

The event is being organised by Alain Charles
Publishing’s newest title Health, Safety &
Security Review Middle East, and official media
partners are Oil Review Middle East and
Technical Review Middle East.



Production wells scattered across several thousand square kilometres.
And one is going to shut-in tomorrow.
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pad inspections and maintenance by calendar and possibly missing a shut-in
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they need attention with time to respond. This means better production
performance, greater utilisation of your field personnel and mitigating safety
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Are we entering the low-price phase of a
commodity super cycle? Middle East NOCs face
unique challenges and opportunities if we are.

ODAY'S REDUCED OIL prices could

signal the beginning of the low-price

phase of a commodity super cycle,

as happened after 1986, according to
global management consulting firm A.T.
Kearney. Years of high oil prices fostered
massive upstream investments, leading to
oil reserves growing much faster than
demand. Furthermore, hydrocarbons may
represent the last major commodity to start
a downward price trend, in part due to the
strength of OPEC. In short, oil prices
hovering around $60 to $80 per barrel for
several years appears likely, posing both
challenges and opportunities for national oil
companies (NOCs) in the Middle East, as
outlined in the firm’s new report Beware the
Oil Price Super Cycle.

Might the recent dramatic fall in oil
prices, from a peak of $115 bbl in July 2014
to $45 bbl by January 2015, be a ‘blip’
similar to that of 2008-2009, which by mid-
2011 had all but reversed? Or, conversely,
could this signal the downward phase of a
super cycle, similar to the oil price collapse
from 1981 to 19867

Since 2010, upstream oil investment has
grown 13 per cent year-on-year, while the
global economy has mostly stagnated. As a
result, oil demand has increased by just 6
per cent since the 2007 global economic
downturn, while proven oil reserves have
risen 26 per cent.

Furthermore, since the 2007-2008
recession, metals have experienced a
sustained downward slide, while
hydrocarbon fuel prices have hovered around
their 2011 highs. This suggests that, as in
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CC The Middle East

NOCs are in a position to
benefit from other
companies’ reaction to
extended low oil prices”

the early 1980s, OPEC can keep oil prices
high against market forces for a while longer
than metals, but probably not forever. And
the recent oil price collapse would simply
reflect the market's rush to respond to the
supply glut once OPEC signalled it was no
longer willing or able to contain it.

A transition from high to lower oil prices
almost reverses everything one took for
granted: what used to be profitable may no
longer be, whereas what seemed a second
priority may suddenly gain relevance. The
impact will be different for each segment in
the hydrocarbon value chain.

Upstream

Sustained cheap oil will hurt revenues for all
upstream producers, but the impact will
differ among them. The Middle East NOCs,
in particular — due to their low production
costs — are in a position to benefit from
other companies’ reaction to extended low
prices. Many independents and even I0Cs
will be in financial trouble, having taken on
large amounts of debt to finance
investments in high-cost hydrocarbon
sources. These companies often have

cutting-edge expertise that could be applied
to lowercost Middle East basins. Therefore,
as |0Cs and independents reallocate
resources away from unprofitable reservoirs,
NOCs could acquire and absorb this
expertise, and at far more favourable terms
than would have been possible previously.

At the same time, the dominant focus of
upstream business investments tends to
shift in response to low prices, away from
exploration and more towards improving the
efficiency of existing production.

Downstream

Typically, when crude prices fall, but GDP
(and subsequent demand for oil products)
continues to rise, refinery utilisation is
higher and margins wider. Global economic
growth is currently relatively muted, but if,
as in the 1980s, global GDP growth resumes
faster than oil prices, investment in refining
will once again become attractive. Also, the
global economy tends to recover faster
precisely because oil prices are low.

Of course, refining capacity expansion
projects are well underway in the Middle
East and in target markets in East Asia. So
capacity is already expected to grow
substantially. In fact, if all current refinery
projects deliver on time, global refining
capacity will almost double between 2015
and 2020. Yet, while the potential for
improved refining margins may already be
factored in, there are still attractive M&A
opportunities for Middle East NOCs in this
space, particularly as cash-poor I0Cs and
independents decide to raise cash by
offloading their downstream assets. B
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ADNOC's oil output to reach 3.5mn bpd by 2017

ABU DHABI NATIONAL Qil Company
(ADNOC) is on target to reach oil
production capacity of 3.5mn barrels per
day (bpd) by 2017, with plans to expand its
gas production and refining capacity to
920,000 bpd.

The company, which has a 60 per cent
holding in Al Hosn Gas (Occidental
Petroleum Corporation holds the remaining
40 per cent), said that it seeks capital
investment of US$32.6bn in 2016,
US$32.3bn in 2017 US$19.6bn in 2018 and
US$179bn in 2019.

Speaking at the Al Gharbia
Development Forum in Abu Dhabi, Al Hosn
Gas chief executive Saif Ahmed al-Ghafli
said the company has “other programmes
to raise gas production and our refinery
(capacity) to reach 920,000 bpd," referring to the gas production from the US$10bn Shah Field
which commenced in January.

The Al Gharbia Development Forum is an annual event organised by the Department of
Economic Development of Abu Dhabi that covers a range of topics including oil & gas and the
progress of the UAE's nuclear energy programme.

ADNOC aims to raise oil production capacity to 3.5mn
bpd by 2017 (Photo: Kool Cats/Flickr)

Libya capable of producing Tmn barrels per day

THE CHAIRMAN OF Libya’'s National Oil Company (NOC), Mustafa Sanallah, has said the
country is capable of reviving production levels to reach Tmn barrels per day (bpd).

Speaking at Platts Global Crude Oil Summit in London on 19 May, Sanallah said Libya
was working hard to return national oil production to pre-revolutionary volumes, following
damage to its oilfields and the closure of its exporting terminals due to political instability.

NOC was aiming to repair the damaged facilities over the next two months, Sanallah
said, in a move which he asserted will immediately increase output by 200,000 bpd.

Production levels currently stand at
around 436,000 barrels per day (bpd)
and are expected to average 400,000
bpd in 2015 - down from pre-
revolutionary levels of around 1.6mn
bpd.

“Over the past three years we have
lost production because of our
situation, and other producers have
taken advantage,” Sanallah
commented. “"We are working to
resume production and develop
projects, focusing in particular on
offshore gas and condensates, to
preserve our market share.”

“If political issues are resolved, we
can easily increase production to Tmn
bpd," the chairman said, noting that
several discoveries had been made in 2011 and the cost of production was relatively low.

Sanallah was keen to emphasise that NOC was maintaining a dialogue with tribes
which had closed terminals and blockaded oilfields, adding that the company had
maintained its neutral position despite the existence of two rival governments.

Speaking about OPEC, the chairman voiced his support for the Saudi-led strategy of
focusing on market share, predicting no change in tactics at the next OPEC meeting in
June.

“The concensus is that the oil price will recover in the second half of this year and
continue to rise in 2016," he explained, adding that he expected the increase in global
demand to absorb higher OPEC production and Libya to make a smooth return to the oil
market without negatively impacting prices.

Hydrocarbons make a critical contribution to the Libyan economy, accounting for around
96 per cent of the country’s hard currency revenues.

Sanallah said Libya is focusing on offshore gas and
condensates (Photo: JournoJen/Flickr)
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CANADAS QUESTERRE ENERGY
Corporation has signed a Memorandum of
Understanding (MoU) with Jordan’s
Ministry of Energy and Mineral Resources
for the appraisal and development of ail
shale acreage in the country.

Company officials have said that the
initial term of the MoU is for two years
and might be extended. The Canadian
company is expected to spend nearly
US$3bn to US$5bn over the two-year
initial term.

The MoU covers two blocks spanning
388 sq km in the IsfirJafr area, located
approximately 200km south of Amman.

To date, a total of 35 core holes have
been drilled in these two blocks by the
Natural Resources Authority of Jordan.
Questerre Energy Corporation is now
analysing available data from these wells
to develop its work programme.

To date, 35 core holes have been drilled in
the Isfir-Jafr area

The programme, which will assess the
acreage for potential oil shale
development, will include economic
viability, geological, geophysical,
hydrological studies as well as the
feasibility of using oil shale for internal
project electricity generation.

Depending on the outcome, Questerre
Energy Corporation will develop a
subsequent work programme that will be
conducted during the initial phase of a
future concession agreement.

Jordan imports about 96 per cent of its
energy needs, since it has virtually no
deposits of conventional oil or natural gas.
However, it does have large basins of
kerogen-based oil shale, which it is ready
to harness with the help of major energy
companies.
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OPEC production highest in two years, says Reuters survey

OIL SUPPLY FROM the Organisation of Oil
Producing Countries (OPEC) in May 2015 has
risen to its highest level in more than two years,
with record-level outputs from Saudi Arabia and
Iraq and increased exports from Angola.

The results, revealed by a Reuters survey
based on shipping data provided by oil
companies, OPEC and consultants, show OPEC's
May production rose to 31.22mn barrels per day
(bpd) from a revised 31.16mn bpd.

Within the figures, Saudi Arabia and Iraq
managed to maintain record output levels of

producing nations.

loading schedules.

Mazarine finds oil onshore Tunisia

MAZARINE ENERGY HAS announced the discovery of a net oil-
bearing reservoir in Zaafrane Permit in central Tunisia.

During a production test, the Cat-1 well - drilled by CTF
(Compagnie Tunisienne de Forage) to a total depth of 3,950m -
flowed at a rate of 4,300 barrels per day (bpd) and 395,000 cu/m
of natural gas per day.

Mazarine said the main
objective of the well was to
test the hydrocarbon
potential of the Ordovician
El Hamra and El Atchane
Formations, which extensive
logging and sampling have
proved to contain 19m net
pay each.

Mazarine Energy
executive chairman Edward
van Kersbergen said, “We
are delighted to announce
the first discovery in the Zaafrane Permit. The Cat-1 well is not
only a success in its own right, it also upgrades the resource
potential of a string of prospects in this large permit, notably DGH-
1, our next well in the sequence. We look forward to the fast-track
development of this discovery.”

The Zaafrane Permit - a 5,168 sq km area in a historically
prolific oil and gas producing region — is operated by Mazarine, in
partnership with ETAP and MEDEX.

The well was drilled at a depth of
3,950m (Photo: Imahornfan/Flickr)

more than 10mn bpd and three million bpd
respectively, outweighing many of the smaller oil

Angola was also a leading producer, having
loaded 58 cargoes worth of oil in May as
opposed to its original April target based on

However, Libya posted a decline as supply
was disrupted by unrest, while production in
Nigeria also fell due to pipeline leaks that
prompted Shell’s local venture to declare force
majeure on exports from the Forcados stream. share.

The overall boost from OPEC nations has
stretched the total output above the group’s
target of 30mn bpd, highlighting the significance
of Saudi Arabia and other major members as key
market shareholders.

OPEC was due to meet on 5 June 2015, and is
not expected to change its strategy. Qil has risen
to hover around US$60 a barrel from a low of
US$45 a barrel in January 2015, and there are
signs of slowing growth in the higher-cost
supplies that have been eroding OPEC’s market

Qatar Petroleum invites bid for its
biggest oil and gas field

QATAR PETROLEUM (QP) has invited international oil companies to compete
for operating and developing Al-Shaheen oilfield from mid-2017.

The revelation was reportedly a blow to the current operator of more than
two decades, Maersk Oil, which, according to industry sources, had hoped
to extend its production
sharing agreement.

QP said that Maersk
0il, oil & gas unit of
giant conglomerate AP
Moller - Maersk, was
invited to bid after its
25-year agreement
expires in 2017.

Maersk Qil chief
executive Jakob
Thomasen said in a
statement, “We have
known that we would
be challenged on terms
and conditions in connection with the 2017 extension and have been
awaiting more information on how Qatar Petroleum wished to go about such
a process. We look forward to this opportunity to continue our partnership
with Qatar Petroleum, based on our long-term commitment and detailed
technical knowledge.”

The oilfield, 80km off Qatar’s coast, currently produces around 300,000
barrels per day (bpd). QP has not yet specified a deadline for submitting bids.

Maersk 0il has operated Al-Shaheen for more
than 20 years (Photo: Maersk Drilling/Flickr)
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Qatar launches Jetty Boil-off Gas Recovery project

HIS EXCELLENCY SHEIKH
Abdullah Bin Nasser Bin Khalifa
Al Thani, Prime Minister and
Minister of Interior of Qatar, has
officially inaugurated the
US$1bn Jetty Boil-Off Gas
Recovery (JBOG) project at Ras
Laffan Industrial City (RLIC).
Reported to be the largest
project of its kind in the world,
it will reduce gas flaring by 90 per cent while loading at the six Ras Laffan LNG loading
berths, representing a significant milestone in the State of Qatar's efforts to reduce carbon
emissions from its LNG industry.

According to Qatari officials, the reduction is equivalent to annual greenhouse gas savings
of 1.6mn tonnes of CO,, which is equivalent to the annual GHG emissions of about 175,000
vehicles.

The project is expected to save 821mn standard cu/m of gas per year, enough to power
300,000 homes or to produce 750 MW power, and is part of the Common Facilities Projects
at RLIC. It is led and operated by Qatargas on behalf of Qatar Petroleum and RasGas
Company Limited.

LNG vessels at Ras Laffan

Jordan receives its first LNG shipment

QATARGAS OPERATING COMPANY Limited has delivered the first cargo of LNG to the
Kingdom of Jordan from Ras Laffan on-board the Floating Storage and Regasification Unit
(FSRU), Golar Eskimo, according to a company press release. The conventional-sized cargo,
which was sold Free-On-Board (FOB) to Royal Dutch Shell, arrived in Agaba, Jordan on 25
May 2015, where it will be permanently moored on the Red Sea coast.

The most recent entry of Jordan into the LNG industry represents an important
milestone for the Kingdom'’s energy security and is a sign of the growing importance of
the Middle East as an LNG market. Jordan imports around 96 per cent of its energy needs
and is increasingly looking to LNG, which will provide a more cost-effecitve and cleaner
alternative to the deisel and heavy fuel oil which it currently relies upon to meet its rapidly
increasing demand for energy. Shell is set to commence deliveries of 1560 mmcfd of LNG
to Jordan from July 2015.

“The sale of this first cargo to Jordan further demonstrates Qatargas’ commitment to
expand its reliable supply of a clean, safe and efficient source of energy to more countries,”
said the company statement.

Qatargas has been active in supporting the commissioning of both land-based LNG
receiving terminals and FSRUs. To date, it has supported the commissioning of 15 LNG
terminals across the Americas, Europe, the Middle East and the Far East, according to the
company. Today, Qatargas is the largest LNG producer in the world, with an annual LNG
production capacity of 42mn tonnes per annum (mtpa).

ENI HAS ANNOUNCED a new offshore
gas and condensates discovery offshore
Libya.The Italian multinational oil and gas
firm said the find was made 140 km from
the Libyan coast in the Bouri North
exploration prospect of Area D.

The discovery was made through the
A1-1/1 well, located 20 km north of the
production field at Bouri and drilled at a
water depth of 125 metres, encountering
gas and condensates in the Metlaoui
group of Eocene Age.

During the production test, which Eni
said was constrained by the available
surface facilities, the well reportedly
flowed at a rate of 1,340 boepd, with a
choke size of 64/64-inch.

However, at full flow, the firm added
that it estimates the well to be capable of
delivering more than 3,000 boepd.

The new well represents the second
discovery this year in Libya's offshore
Area D, which is operated by Eni through
its subsidiary, Eni North Africa BV, with
100 per cent working interest in the
exploration phase.

The company currently produces more
than 300,000 boepd in the country.
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Egypt to lease second LNG
import terminal

EGYPT HAS ISSUED a five-year tender to lease a second LNG
import terminal, according to Reuters. The ship is expected to
have a capacity of producing 42 LNG shipments on an annual
basis, with the single shipment volume capacity ranging between
140,000-170,000cf, according to a Daily News Egypt report. Egypt
received its first floating storage and regasification unit (FSRU),
Héegh Gallant, in April.

Egypt has reached a number of LNG supply deals with
international companies to tackle its energy deficit, including
Russia's Gazprom, Trafigura, Vitol, Noble, and Algeria's
Sonatrach.

In a separate development, it is reported that Egyptian Natural
Gas holding Company (EGAS) and the Egyptian General Petroleum
Corporation (EGPC) have given the private sector a green light to
import natural gas or LNG through the state-owned national gas
network, to further boost supplies of gas.

OneSubsea wins North Africa deal

ONESUBSEA HAS BEEN
awarded a subsea
production systems
contract totalling more than
$330mn for a natural gas
project off the coast of
North Africa.
According to Cameron
CEO, Jack Moore, the
award is the largest for a
subsea production system  OneSubsea specialises in providing
within the North Africa subsea equipment (photo: OneSubsea)
region to date, and is the
second phase of a natural gas project spanning 13 deep-sea wells.

The scope of supply includes subsea production equipment, tooling,

installation and commissioning services. Deliveries are expected to
begin in Q3 2016. OneSubsea was also the supplier for the first
phase of the offshore project.

“For 2015, this is probably going to be one of the bigger ones,”
said Caitlin Traver, senior market researcher at Quest Offshore.

"It's definitely significant in terms of current market conditions,

and while it's not a mega-project, it's a mega-project in North Africa.”

Houston-based OneSubsea was set up three years ago by
subsea equipment maker Cameron International and oilfield
services company Schlumberger. It is now among the five biggest
subsea equipment providers in Africa, specialising in various
categories of equipment such as subsea trees and production
systems, according to data collected by Bloomberg.
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A time to

take stock

Qatar’s rise to prominence in the gas world has been in no small part down to the
unwavering efforts of state energy firm Qatar Petroleum, but, with oil prices drifting
downwards, change is in the air, writes Martin Clark.

NE OF THE Gulf region's true
energy giants, Qatar Petroleum
(QP) has been a champion of the
global gas sector for decades,
transforming Qatar from a sleepy backwater
producer into the world’s top seller of LNG.

From practically nothing 30 years ago, the
country now has LNG capacity tallying over
77mn tonnes per year, which is sold to
markets far and wide, from Europe to Asia.

Qatari gas also underpins rising regional
demand, especially in places like the UAE,
via the Dolphin pipeline.

More recently, it supplied its first LNG
cargo load to a new import terminal in Jordan.
But it is not just gas or LNG that QP is

known for: its activities now span the
exploration, production and sale of crude oil,
natural gas and gas liquids, LNG, refined
products, synthetic fuels, petrochemicals,
fuel additives, fertilizers, steel and aluminium.

And to do all of that, it has established
dozens of subsidiary businesses, plus
multiple joint venture partnerships with
foreign investors.

The LNG sector, for instance, is
dominated by two entities, Qatargas and
Rasgas, both QP partnerships with leading
international firms such as ExxonMobil, Total,
Shell and ConocoPhillps.

However, after achieving its long-stated
LNG production targets, and seeing first
output from the equally ambitious, and
enormous, Pearl GTL (gas-to-liquids) project
come on stream, it has become something
of a time of reflection, a time to take stock.

To a great extent, this has been driven by
the oil price drop, which has caused
producers the world over to reassess their
game-plan; it means efficiency drives, cost
cutting, and other measures to navigate the
climate with greater confidence.

Restructuring efforts

Do not expect any dramatic turnaround, but,
in the ultra conservative realms of the
region’s energy sector, these are changing
times for QP
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CC A restructuring

exercise Is expected to take
shape in the coming year”

A restructuring exercise is expected to
take shape in the coming year, according to
QP insiders, to adapt to the downturn in
market conditions.

This includes absorbing its overseas arm,
Qatar Petroleum International (QPI), into its
main structure as part of a consolidation
drive, first announced back in January.

"The restructure comes at the right time,
with low oil prices a great motivation for the
institution to be more capable of facing
challenges in the upcoming years by getting
rid of all burdens that accumulated during
the previous period," QPI chief executive
Nasser Khalil Al-Jaidah told state news
agency QNA recently.

It could, potentially, mean consolidation
of the group’s overseas investments too,

The Pearl GTL project is the largest GTL
project in the world (photo: Shell)

with Al-Jaidah adding that QPI's projects are
also now being evaluated given the “current
challenges” facing the industry overall.

Founded in 2007 QPI has built up a
portfolio of 10 joint ventures spanning four
continents.

And it is just one part of what is now a
gigantic QP empire.

Potentially, it could spell change for other
strands of this mighty energy business.

No one is expecting radical change, of
course - that doesn't tend to happen in the
Gulf's rich oil and gas industry - but new
dynamics are certainly coming into play.

As well as tougher market conditions,
other drivers include the need to incorporate
more local content into big energy projects
and the companies that undertake them.

Qatar is not immune to this shift, with
similar plans being rolled out across the Gulf
(indeed, with a fraction of the population of
Saudi Arabia, it is also clearly less pressing).
Nonetheless, Qatarization has been an
important theme for all industry players in
recent years and will continue to be for the
foreseeable future.
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Investment partners

And it seems inevitable that QP’s overhaul
may also have some knock-on effects for the
private sector as well.

There have already been some pretty big
projects to have been knocked back as a
result of the oil price slump.

Shell and QP ended their plans to build
the Al-Karaana petrochemicals plant in
January following the drop in crude prices.
The US$6.5bn project was to be operated as
a standalone joint venture, led by QP (80 per
cent) and Shell (20 per cent). The two
companies are already closely linked through
Qatargas 4 - one of the country’'s big LNG
exporters - and the Pearl GTL venture.

These ripples are running down to a
smaller tier of companies as well.

QP is now seeking new partners for the
Al-Shaheen oil field, Qatar's biggest oil
producer, with a view to starting in mid 2017
That is when the contract term ends for
current operator Maersk Qil, which has also
been selected to bid, but is understood to
be facing much tougher terms.

QP president and chief executive Saad
Sherida Al-Kaabi said the future partner
choice depends on who can provide the best
technological solutions to take the field's
development forward, as well as “the best
financial return to the state"

Located 80 km from the shore, Al-
Shaheen currently produces around
300,000 bpd. Maersk has operated the
field since 1992.

Germany's Wintershall is also calling time
on its long upstream involvement in Qatar.

CC Qatar sits on a huge
portfolio of local and
International projects”

The company, which has been active there
for decades, says it was not given access to
local infrastructure to allow it to profitably
develop its offshore Al-Radeef gas find.

The company, part of German chemical
maker BASF, now plans to close its Doha
office and hand back Block 4 North off the
Qatar coast, a decision that it says was not
taken lightly or “overnight”

Efficiency drives

What seems clear, though, is that while QP
readjusts its focus and gets a handle on a
new energy pricing paradigm, it does not
plan on sitting back.

The group is now conducting feasibility
studies for utilising ethane feedstock made
available after the decision not to proceed
with the Al-Karaana petrochemicals project.

Specifically, this could mean further
expanding petrochemical plants under two
other units, Industries Qatar (IQ) and
Mesaieed Petrochemical Holding Company
(MPHC).

These studies bring together various
other QP subsidiaries, including Qatar
Petrochemical Company (QAPCO), Qatar
Chemical Company (Q-Chem) and Ras
Laffan Olefins Company (RLOC).

Qatar’s financial war chest means it sits
on a huge portfolio of local and international
projects which means immense scope for

Qatar's marketed production of natural gas (mn standard cu m)
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new developments as well as rationalisation.

Efficiency improvements, and efforts to
cut the group’s carbon footprint, have also
inspired QP in more recent times.

Major projects here include a US$1bn
jetty boil-off gas recovery project to capture
gas that would otherwise be lost in the
process of loading LNG tankers at Ras
Laffan. Although it commenced operations
last year, this was officially inaugurated in
April, and enables boil-off gas to be collected
from LNG ships and compressed at a central
facility. The gas is then sent back to the LNG
producers (Qatargas and Rasgas) to be
consumed as fuel or converted back into
LNG. When fully operational, it will recover
the equivalent of 0.6mn tonnes of LNG per
year, enough natural gas to power more than
300,000 homes.

Another recent initiative is the Qatar
Fuels Additives (QAFAC) recovery unit, which
pairs QP subsidiary IQ with OPIC Middle
East. The facility, at Mesaieed Industrial City,
has the capacity to recover 500 tonnes of
carbon dioxide daily, with the captured gas
to be turned into methanol.

New competition

Such efficiency drives are an ideal way to
regroup during the prevailing investment
climate, as well as tick the climate change
box. With Qatar facing up to other
challenges too - including the rise of
Australia and the United States as rival LNG
sellers - QP will need to leverage all of its
might to maintain the nation’s competitive
edge in the gas markets.

Qatari LNG exports shrunk for the first
time in years, the International Group of
Liquefied Natural Gas Importers said in its
annual report recently.

Although the country still holds almost a
third share of the global LNG market, new
gas production from other territories, and
expanded LNG output, means competition is
here to stay.

For a country that radically changed the
look of the LNG business in the first place —
and given its immense gas wealth from the
North Field — that is not likely to be a
daunting prospect. It does, however, mean
that QP will need to run a tight ship if it is to
thrive in such an environment. &
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Capital investment plans

remain on track

Despite lower oil prices, Saudi Aramco continues to invest heavily in exploration and production,
focusing particularly on gas for domestic energy and as feedstock for value-added products.

AUDI ARAMCO'S RECENTLY released 2014 Annual Review

outlines plans for significant investment over the next decade

across all areas of its business. The report states that the

bulk of this spending will be in its upstream activities to
ensure it maintains adequate spare crude oil production capacity to
help stabilise the world oil market whenever disruptions occur. Saudi
Aramco stresses, too, that it is committed to making key advances in
areas such as reservoir management that will strengthen its ability to
reliably meet the needs of its customers, while also bolstering the
long-term efficiency and sustainability of its operations.

Significantly, Saudi Arabia’s gas exploration and production
programmes, both conventional and unconventional, made major
advances in 2014.

“The importance of this progress cannot be overstated, as natural
gas is increasingly vital to the Kingdom to provide clean energy for
domestic needs and feedstock for value-added products that help to
diversify the national economy,” said HE Ali I. Al-Naimi, Minister of
Petroleum and Mineral Resources, in the report.

"The year highlighted our focus on becoming the world's leading
integrated energy and chemicals company by the end of the decade,
with developments spanning the spectrum of our businesses and
covering the entire value chain,” said HE Khalid A. Al-Falih, now
Chairman of the Board of Saudi Aramco.

"Upstream, we reliably met domestic and international demand,
discovered eight new fields, and booked reserves that significantly
exceeded production — despite our combined oil and gas production
approached an all-time high. We also made significant progress on
major projects that will help us provide feedstock for chemicals
production, deliver cleaner fuel for power generation, and support
the Kingdom's economic diversification.”

"Downstream, we increased our level of integration from refining
to chemicals, power generation, and marketing. We pushed ahead on
a number of ventures and projects, many of which we have
undertaken in partnership with other leading companies. Once
complete, these projects will help us to be the world's top refiner
and a world-leading manufacturer of chemicals,” added Al-Falih.

CC Average daily crude oil production in
2014 was 9.5 mn bpd”

Infrastructure investments

Extensive upstream investments and expanding production
infrastructure helped Saudi Aramco maintain its role as the world's
largest crude oil exporter. Average daily crude oil production in 2014
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Saudi Arabia Oil & Gas

2013 2014
Recoverable crude oil & condensate (bn barrels) 260.2 261.1
Crude oil production (mn bpd) 9.4 9.5
Crude oil exports (mn barrels) 2,6770 2,544.0
Recoverable gas (trillion scf) 288.4 294.0
Total delivered gas (trillions of Btu daily)~ 9.5 9.8
NGL from hydrocarbon gases (mn barrels) 455.9 471.3
Total NGL exports (mn barrels)* 320.7 329.9

“Feed to gas plants, sales gas (methane) and ethane
“Excludes sales on behalf of SAMREF and SASREF
Source: Saudi Aramco

Saudi Arabia crude oil production 2010-2014 (mn bpd)
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was 9.5mn barrels per day (bpd) and a total of 2.5bn barrels was
exported to customers around the world. (As of April 2015 the
Kingdom had held production at above 10mn bpd for the second
consecutive month, its highest level for many years).

A number of offshore wells were completed in the Red Sea,
providing a deeper understanding of the hydrocarbon systems and
potential resources in this region. Better appreciation of the
Kingdom's resource base is instrumental in Saudi Aramco being able
to book new recoverable reserves, with the long-term goal of
growing the resource base.

Saudi Aramco discovered eight new fields, the most in the
company'’s history: five gas fields, Abu Ali, Faras, Amjad, Badi, and
Faris; two oil fields, Sadawi and Naga; and one oil and gas field,
Qadgad. This brings the total number of discovered fields to 129.

At the end of 2014, Saudi Arabia’s crude oil and condensate
reserves stood at 261.1bn barrels, while natural gas reserves
registered 294 trillion cubic feet, both all-time record highs.

CC Saudi Aramco discovered eight new
fields, the most in the company’s history”

Shaybah projects

Saudi Aramco continued work on two major projects at the Shaybah
field. First, to raise oil production capacity by 250,000 bpd for the
second time, bringing total oil production capacity to Tmn bpd of
Arabian Extra Light crude oil by April 2016 — double its original
capacity when it came online in 1998. To do this, wells are being
designed to maximise reservoir contact to 10km, enhancing
production and recovery from deeper and tighter sections of the
reservoir.

Second, major construction of the new natural gas liquids (NGL)
recovery plant neared completion. The NGL facilities are expected to
help meet increasing demand for petrochemical feedstock by
recovering valuable NGL from produced gas. NGL production is
projected to begin in the second quarter of 2015.

Robotic Inspection Crawler to detect
steel thinning

Saudi Aramco continued with its strong focus on R&D and
innovation in 2014, making progress in areas ranging from C02
injection and SmartWater flooding to crude oil to chemicals
technology. Over the past few years Saudi Aramco has
developed glopbal research networks in innovation hubs in the
USA, Europe and Asia. In 2014 the company was granted 99 new
patents by the US Patent & Trademark office, the most in a
single year in its history.

Saudi Aramco’s Intelligent Systems team has developed a fully
working prototype of a robotic crawler capable of visual and
ultrasonic inspection and gas sensing. Compact, self-contained,
capable of manoeuvring on curved surfaces, and operated
wirelessly, the Robotic Inspection Crawler is an industry first,
says the company: an intelligent system that can detect steel
thinning due to corrosion in pipes, tanks, vessels and other
hard-to-reach steel structural assets.

The invention won the Industry Glory Medal of the International
Federation of Inventors Association, and the potential for in-
Kingdom commercialisation of the technology is currently being
pursued, says the report.
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HE Khalid A. Al-Falih, Chairman of the Board of Saudi Aramco

The company worked toward its goal of significantly increasing gas
production to meet the Kingdom'’s rising energy demand for power
and industry, while also meeting the global call on its crude oil.

In 2014, 11.3bn standard cubic feet per day (scfd) of raw gas was
processed, an increase of nearly 3 per cent compared to 2013. All of
the increase in gas production was from non-associated gas reservoirs.

Last year, further progress was made through the construction of
the Wasit Gas Plant, one of the largest non-associated gas plants
Saudi Aramco has ever built. At yearend, construction was 91 per cent
complete and the plant is scheduled for start-up some time in 2015.

At full capacity, Wasit's integrated facilities will process 2.5bn scfd
of non-associated gas from offshore fields. The plant also includes
one fractionation module designed to process 240,000 bpd of NGL.
The cogeneration facility at the plant, also scheduled to start up in
2015, will have the capacity to generate 750 megawatts of electricity,
making the plant self-sufficient in power.

Midyan gas plant

The Midyan Gas Plant in the Tabuk region is the company'’s first such
project in the Kingdom'’s northwest. The Midyan field, discovered in the
early 1990s during Red Sea coastal plain exploration, was studied to
identify ways to optimise economic production. Work on the plant
commenced in 2013 and the facility is scheduled to be fully operational
by the end of 2016. Midyan is designed to produce and process 75mn
scfd of non-associated gas and 4,500 bpd of condensate.

The Midyan project will include the establishment of two
pipelines stretching 98km to deliver sales gas and stabilised
hydrocarbon liquids to the Saudi Electricity Company's solar thermal
power plant near Duba to generate electricity. The feed from Midyan
to the plant will displace the use of high-value diesel.

Fadhili gas plant

In its early phase, the Fadhili Gas Plant will process 2.5bn scfd from
onshore and offshore fields and is on track to come on stream by
2019. Drilling for non-associated gas to supply the plant commenced
in 2014 and Saudi Aramco issued the final project proposal in
preparation for the detailed design phase during 2015.

Together, the Wasit, Midyan, and Fadhili gas plants will add more
than 5bn scfd of non-associated gas-processing capacity, further
enabling opportunities in Saudi industries such as steel, aluminium, and
petrochemicals; water desalination plants; electricity production; and
downstream value-added industries to produce antifreeze, solvent,
fuels, and other advanced materials. ®

This article is based on extracts from Saudi Aramco’s Annual Review
2014, which is available to download from the website at
www.saudiaramco.com
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BIG
./ DATA

Analytics for Oil & Gas

HAT IS BIG data? Experts

believe that for many it is

only a buzzword as they do

not understand the concept
and the value it creates. Big data has been
around for over two centuries, but it has
gained momentum in terms of importance
over the last half century. Big data today
primarily focuses on four things —
innovation, strategy, operating business,
and faster and better decisions.

Big data analytics refers to the process
of collecting, organising and analysing
large sets of data (big data) to discover
patterns and other useful information. Big
data analytics can help organisations to
better understand the information
contained within the data and help identify
the data that is most important to the
business and future business decisions.

Amidst rising costs of extraction and
falling oil prices, the oil and gas (O&G)
industries have turned their attention to
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big data to tackle the present-day
challenges of conducting their business.
Oil is becoming an information technology-
driven business. In this sector, all data is
critical and is generated at an incredible
rate. Companies, traditionally, have been
generating a lot of data, but are now
constantly generating extreme volumes of
data at a higher exponential rate than ever
before, with advanced analytical tools.
According to the latest reports, O&G,
however, uses only one per cent of the
data it generates. Therefore, how to make
the most of the remaining 99 per cent
should be the focus of E&P companies.

CC The oil and gas

industry uses only one per
cent of the data it generates

This was the focus of the Big Data
Analytics for Oil & Gas event held 19-21
April in Abu Dhabi. It provided a platform
for business and technology professionals
from around the world to share
information and views on big data
strategies. Experts from Wipro,
CommScope, Halliburton, ADNOC
Distribution, PPDM, Petrofac, Total and
Sigmoid Consultancy came together to
share insights and case histories.

Keynote speaker Dr. Satyam
Priyadarshy, chief data scientist at
Halliburton, spoke about how big data
technologies can leverage innovations to
derive business value in oil and gas. Rol
(Return on Innovation) is a concept that he
mooted to the attendees for optimising
their business value and enhancing
hydrocarbon production.

“Big data helps you find hidden
inefficiencies in the organisation. This is a
perfect time for the oil and gas industry to
address this. Big data is all about
innovation. There are five 'rEvolutions’
happening today in that sphere — Internet,
data, technology, hardware and the ‘Need
for things to get done’.

Taking things further, he added that oil
and gas can apply big data analytics to
make real-time decisions, reduce
operational costs and improve revenue and
services.

Recent years have seen O&G
companies investing a considerable
amount of their budget in software and
tools to understand the data coming onto
their systems better. And, with each year,
the systematic output is increasing that
provides O&G explorers with better
information. However, no method is fool-
proof. There are challenges that the sector
is still facing with respect to data analytics
and availability of data banks. With



potential value gains from having access
to more data, often much of the data
cannot be shared efficiently due to legacy
systems in many companies, even though
there are standardised data programmes.
Therefore, data scientists should
encourage companies to use the latest
technologies and create a unified system
for Open Source, whereby data is made
available to everybody.

Priyadarshy pointed out that
dashboards are good, but they do not give
enough information to enable one to take
action. “What you do not want is to
produce static reports because you want
to look at new patterns. Big data is
partnership — business as well as
technology as well as domain. Therefore,
domain expertise is very important to
understand the data. Raw data is the
single source of truth. Once converted,
the fact goes.”

Moreover, complex data is important
because it leads to innovations. When data
sets from multiple places are connected,
which are different in nature, the patterns
are different. “Here is where the domain
expertise comes into play. This is where
innovations take place,” the Halliburton
expert stressed.

As data is becoming more complex,
technology is coming in smaller sizes. Ali
Rebaie, independent analyst, compared
data traces to the Matryoshka doll toy,
larger toys that fit into smaller ones. He
said that the same can be aptly used for a
lot of bigger data that is being pushed into
efficient smaller devices like smartphones.
“As data is becoming bigger, companies
are looking for apps with built-in sensors
that can be compact (for mobiles and
tablets) and smarter. “It is the age of
‘ephemeralisation’, our ability to do more
with less, until eventually we can do
everything with nothing.”

Atif Kureishy, principal, technology and
analytics at Booz Allen Hamilton MENA,
emphasised that two important elements
of big data are pedigree and providence.
From a pedigree perspective, any decision
maker who wishes to protect their
company'’s reputation will want to know
where the data came from. You need to
have traceability. Providence is when a
firm wants to know what processing has
happened to that data. That data is about
trust and confidence. “I will not make a
decision unless | trust the data sources
and what prospecting has occurred on it."
So companies need to ensure the
pedigree and the providence due to
compliance, ethical and regulatory issues.

Highlighting the importance of big data
in downstream, Emmanuel Udeh,
subsurface data analyst from Beneprojecti
Nigeria, said that downstream uses data
to deliver fuel accurately to customers and

CC Consultant Booz

Allen Hamilton believes that
big data analytics can
provide a six to eight per
cent boost in production from
data driven oilfields.
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the finance department uses data to pay
vendors and reconcile accounts. He also
added that data determines oil or contract
pricing and HR uses data to manage staff
performance and improve productivity. In
upstream, big data locates mature
hydrocarbon prospects.

According to Wipro data analyst
Sandeep Bhagat, big data analytics can
usher in a new era of E&P technologies
that will support the industry with seismic
4D and horizontal drilling, for example, and
upstream activities will shift towards
newer and more challenging fronts such
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as deepwater, shale, the arctic and
sensitive geopolitical areas requiring the
industry to rely on more complex
applications and platforms. We are moving
towards rich, visual, flexible, mobile
interfaces and myriad user platforms.
“Using existing asset data integrated with
digital visualisations, analytics and shared
situational intelligence, pipeline operators
can respond to potential events even
faster. This helps prioritise maintenance
tasks, resource allocation and capital
spend more effectively based on risk
assessment.”

Some of the platforms that are critical
to big data analytics include Hadoop,
Appliance, Streaming and NoSQL.

However, many organisations are
already struggling to manage their existing
data and inflow of more data with
improved technologies only adds
complexity. Some questions from
companies are what data should be
stored, how long should it be kept, what
data should be included in analytical
processing, and how to properly analyse
it? Do we keep existing technology, or
upgrade it, or totally replace it?

Awad El Sidig, senior database
administrator at ADNOC Distribution, said
that in light of the need for big data
analytics, legacy systems must be either
upgraded or replaced. The big data
strategy of today works with the SMAC
(social networking, mobile, advanced
analytics and cloud computing) concept.

He quoted a Gartner report issued in
2012, saying that 78 per cent of enterprise
legacy applications will witness a dramatic
change in the next two years. “Most
organisations are now talking about
enhancing their legacy applications,
discontinuing them and bringing new
technology, or upgrading them to achieve
SMAC elements. Replacing the legacy app
with a vendorfriendly app will have new
processes and best practices. The change
in the enterprise can be costly but
necessary as the current design is no
longer service-enabled,” Sidiq added.

As analytics, engines and programmes
are getting bigger, better and more
efficient, we can extract more interesting
information. Therefore, how do O&G
companies manage big data with a valid
data centre strategy?

lan Jones, global account manager, oil
and gas at Commscope, said, “We are
pulling a lot of information out of the
ground, literally. As products are growing,
there is a lot of information coming in.
Whether it's the temperature, geoseismic
data or the engineering, everything
produces data. Depending on technology,
the data may range from 2MB to 1GB
a day.”
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Jess Kozman emphasised how big data can help real-time decision making and predictive analysis

CC Raw data is the

single source of truth. Once
converted, the fact goes.”
— Satyam Priyardarshy

According to Jones, a good data centre
will be able to model and add changes and
share all the information between the
subsystems. He adds that a company
should always look at a data centre which
can reduce both capital and operational
expenditure costs by maximising the
existing physical footprint.

Another big role that big data plays is in
predictive analysis and real-time decision-
making.

Predictive analytics, in the O&G sector
— upstream, midstream and downstream
— can aid in predictive maintenance,
forecasting, energy trading, risk
management and optimisation. This gives
an idea too as to where to look next for oil
and gas.

Jess Kozmann, Asia Pacific regional
representative of Professional Petroleum
Data Management (PPDM), revealed that
with falling oil prices “not only is this the
best time to do data management, but the
only time to do it. Since we do not have
money to look into field activities, we are
looking at engineering and HR data.”

Kozmann explained how structured data
can be extracted from surplus data and
the properties then be analysed in

software to put it all together. “Data
analytics is high-value information. It can
help predict and prevent losses. However,
it is advisable not to overdo predictive
maintenance as it may do more damage
than repair,” he added.

Experts also explored how data and
data-related problems can affect business.
Sergey Fokin, head of data management
and geoinformation at Total E&P, said, that
in order to understand this, companies
need to map out a business contingency
plan, and the first stage is to realise the
risks. Risks will vary from entity to entity
and from country to country.

Then, it is important to see how these
risks will affect your data and how data
problems will affect your business. Based
on impact analysis, companies need to
map out the risks to the business process.
After that you can understand how
business processes can be affected, and,
with reverse engineering, you can
understand what data problems can relate
to it, and how it can affect your business.
He advises that analysts go directly back
to the data only after analysing the risks.

Geoff Nesbitt, physical chemist at
Petrofac, spoke about how data analytics
aids EPC, asset integrity and integrated
systems in midstream and upstream.

“In a hydrocarbon value chain, the data
is collected from geology, engineering and
production sets and evaluated. An E&P
company will ideally look at the downhole
and then suggest a field plan.”

Nesbitt said that what makes the EPC
value chain more interesting and varied are
faster sensors, lots of storage, and the
penetration of advanced machinery into
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the industry by the licensors and
companies. He noted that M2M
interphase and loT is slowly penetrating
into the O&G industry. “Advanced process
control companies like Yokogawa,
Honeywell, Emerson are currently selling
process control systems for plants and
refineries.”

After the data is put into datasets, EPC
companies visualise the data in terms of
value. With that comes the opportunity of
developing metadata metrics, physical
modelling and machine learning.

"As we go downstream, reactors are
becoming more intelligent as sensors and
valves are making decisions on their own
and feeding data back to the master
programme. It is then looking at integrated
plant performance and at how all the
components of the plants are looking and
behaving together and passing information
back to the sensor and giving it new
instructions.”

Data sets, Nesbitt noted, are important
and relevant because they help companies
make money — both operationally and
commercially. As safety and production
gain ground, big data helps suggest how
to run plants longer, schedule maintenance
and replace fragile items.

Improved technologies and data
assessment tools are often followed by
security risks. And Open Source software
brings in the additional challenge of cyber
security.

According to Mustafa Dafallah, senior
consultant at Booz Allen Hamilton, the
O&G industry is a target as it is high-
profile, revenue-driven and critically
important to national infrastructure.
Previously, it was thought that industrial

lan Jones spoke about the importance of efficient data centres in enterprises

cyber security was secure. But, recently,
there have been multiple attacks on
control systems. So it is no longer a
theoretical question of attack. It is real and
the impact can be huge. As a result,
companies have to start considering
industrial security at every stage of a
project’s lifecycle.

Many companies collect around 7PB of
data in compressed forms daily. The goal is
to predict who the attackers are in a
predictive manner rather than just
analysing the data. However, it is
impossible to predict completely as it all
depends on the data being connected.

In the Middle East, IOCs and NOCs
have national cyber authorities that

Sergey Fokin describes how data management aids business processes at Total
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CC Bottomline of the

analysis Is to get people to
the right place at the right

time."” — Jess Kozmann

enforce deployment of security measures
to protect brownfield operations and the
creation of security architecture for
greenfields.

O&G operators are increasingly turning
to digital oilfield (DOF) technology to
weather the current oil price environment
and to allow them to emerge with more
efficient, streamlined operations.

As most brownfields are being turned
into DOF, the downhole technology in
drilling that many explorers talk about is
trying to pull out more acoustic data off
the ground during the drilling phase to
make sure that the well is more efficient.
Therefore, instead of having the recovery
rate at 30-40 per cent, now companies are
reaching 45-50 per cent.

Big data can help companies develop
the DOF that unite operational technology
with information technology to improve
decision-making and enhance operational
and business performance. Adding
empirical analytics to existing physics-
based analytics can take the industry to a
new level of business improvement in
these tough times of lower oil prices.

IDC predicts the global big data and
analytics market will reach US$125bn in
hardware, software and services revenue
in 2015. m
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Gulf Capital and Carbon Holdings sign financing deal

INVESTMENT FIRM GULF Capital and
Egypt's petrochemical major Carbon
Holdings have signed a debt financing
agreement worth US$25mn to support three
of the latter's mega-industrial projects in Ain
Al Sokhna on the Suez Canal in Egypt. The
projects are Egypt Hydrocarbon Corporation,
Oriental Petrochemicals Corporation and
Tahrir Petrochemicals Corporation.

Egypt Hydrocarbon Corporation is a
US$550mn mining Grade Ammonium

Nitrate plant, Oriental Petrochemicals
Corporation a polypropylene production
plant, and Tahrir Petrochemicals Corporation
is a US$74bn greenfield naphtha cracker,
olefins production complex with associated
derivative units.

Basil EI-Baz, chairman and CEO of Carbon

Holdings, said, “VWe are fortunate to be
partnering with Gulf Capital which shares
our views and vision for Egypt's future, and
prepared to back it with investments.”

manage future operations.

GLOBAL MANAGEMENT CONSULTANT Accenture has launched a new centre of
excellence in Al Khobar, Saudi Arabia to provide services and skills for petroleum refinery
and petrochemical companies in the GCC nations. Called the Accenture Resources
Manufacturing Center of Excellence, it will help meet increasing demand for services in
the Gulf including designing, building, deploying and operating integrated refinery
information systems, manufacturing operations and management systems.

The centre is expected to provide end-to-end services ranging from IT strategy, solution
design and engineering to deployment and operations management, supported by
Accenture's worldwide network of centres of excellence, plant and commercial services
teams. Especially for companies that are keen to build, operate and maintain effective
production plants, the Al-Khobar centre will develop new business processes and
information systems, deliver design and construction phases of an expansion project, and

Sadara awards EPCM contract to USA's Jacobs Group

SADARA CHEMICAL
COMPANY (Sadara) has
awarded the USA's Jacobs
Engineering Group a four-year
contract for engineering,
procurement and
construction management
(EPCM) services, for an
undisclosed amount.

Sadara, which is currently
building the world's largest
chemical complex in Saudi
Arabia’s Jubail Industrial City
I, has appointed Jacobs
Engineering Group to provide .
in-Kingdom and out-Kingdom sthEE
EPCM services. The chemical complex is worth
an estimated US$20bn and will introduce a host
of new products to the Kingdom such as the first
isocyanate and polyol (polyurethane) plants. The
complex is going to be constructed in a single
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Jacobs Engineering Group has
been involved with Sadara

phase, with 26 world-scale
manufacturing plants with a total
capacity exceeding three million
metric tonnes a year.

Bassim Shebaro, vice-president
of Jacobs Engineering Group, said,
“We are proud to deepen our
relationship with Sadara, which
began in 2011. Since then, we
have developed a strategic
business relationship built on
value, trust, partnership and
commitment.”

Sadara is a JV that was
developed by Saudi Arabian Qil
Company (Saudi Aramco) and
The Dow Chemical Company (Dow) in 2011. Its
differentiated product portfolio employs cutting-
edge technologies, and will add downstream
value chains to expand and transform Saudi
Arabia’s existing chemicals landscape.

REFORMS IN CURRENT customs
regulations will be crucial for the export-
oriented GCC petrochemical industry, in
order to reach the milestone of
manufacturing 190mn tonnes of products
by 2020, stated the Gulf Petrochemicals
and Chemicals Association (GPCA).

Dr. Abdulwahab Al-Sadoun, secretary
general of GPCA, said, “The GCC
petrochemical industry has been growing
on a CAGR of eight per cent over the past
five years increasing from 372 in 2008 to
67.6mn tonnes by 2014.

“As an industry with increasingly
competitive worldwide players, operating
agile and flexible supply chains will be
essential in the development of our export
portfolio. In order to ensure that we are
preferred partners for wide-ranging
customers, introducing customs and
clearance procedures reforms will be key
to ensuring global market share.”

In order to maintain the industry’s
status as a petrochemical major, there is a
need to introduce some reforms in
customs in the UAE. The GPCA research
has revealed that the UAE ranks 38
globally in terms of chemical export
volumes, export costs per container have
averaged US$656 and clearance time is a
week — the lowest in the GCC. Despite all
these standards of delivery and
performance, Al-Sadoun pointed out that
container costs have marginally risen in
the past two years — an indication that
stakeholders must work together to
ensure the UAE's position as a top
chemical exporter isn't compromised and
they must all work together.

A limited domestic market has made
the Gulf an export-driven region, which Al-
Sadoun feels must remain a cornerstone.
“Easing access to our products destined
for export markets will help enhance the
competitiveness of our players.” As the
GCC's chemical industry is expected to
add an additional 50mn tons of capacity
by the end of this decade, the
petrochemicals sector is set to grow.
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Saudi Aramco: downstream takes

centre stage

Saudi Aramco pushes ahead with its many downstream projects, with the aim of becoming the
leading global chemicals player and adding value to the Kingdom's hydrocarbons resources.

NTHE NEXT 25 years, crude oil is

expected to constitute a full third of all

energy consumption — with most of it

going downstream to the transportation
sectors and petrochemicals, according to
Saudi Arabia’s recently released 2074 Annual
Review. Based on its belief in the long-term
sustainability of oil demand, Saudi Aramco
says it is determined to maintain its capital
investment plans in its global downstream
system.

In 2014, the company further integrated
its refining, chemicals, power generation and
marketing businesses and pushed ahead on
several projects. While many other
petroleum companies are scaling back,
Saudi Aramco is building additional refining
capacity and growing its global chemicals,
trading and marketing businesses.

Growing global presence
Expanding its downstream activities should
significantly increase its global presence,
creating competitive advantages through
increased scale. A core element of its
downstream strategy is integrating
chemicals production with its refining assets
at home and across key international
geographies. Successfully expanding its
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refining and chemicals businesses will have
an impact beyond generating additional
revenue as it will increase economic
diversification and job creation in the
Kingdom as well as help to meet domestic
demand for refined products.

Saudi Aramco says it is also taking
integration to a new level: researchers are
investigating the possibility of creating
chemicals directly from crude oil, creating
efficiencies that could eliminate the need for
intensive traditional refining steps to perform
that process.

Principal products manufactured at in-Kingdom refineries (mn bbl)

2013 LPG Naphtha Gasoline Jet Fuel/ Diesel Fuel Oil Asphalt & Total
Kerosene Misc.

Ras Tanura 5.486 14.586 43.187 7017 76.846 32.857 8.037 188.017

Yanbu' 3.019 (1.834) 17.003 (0.543) 33.729 34.393 — 85.767

Riyadh 1.822 — 11.225 2.932 21.694 0.047 6.703  44.423

Jiddah 0.775 2.843 3.446 (0.02) 4.001 3.681 4.864 19.590

Total Domestic ~ 11.103 15.595 74.861 9.386 136.27 70.977 19.604  337.796

Saudi Aramco share (mn bbl)

2013 LPG Naphtha Gasoline Jet Fuel/ Diesel Fuel Oil Asphalt & Total

Kerosene Misc.
AMREF (0.755) — 20.226 9.402 12.922 15.472 — 57267
SASREF 1.292 10.972 1777 9.113 10.768 12.294 — 46.216
Petro Rabigh 0.615 7.089 5.593 4.186 11.274 12.278 — 41.035
SATORP 0.029 1.382 0.568 1.173 3.783 4.340 — 11.275
Total JV 1.181 19.443 28.164 23.874 38.747 44.384 — 155.793
Grand Total 12.284  35.038 103.025 33.26 175.017 115.361 19.604 493.589
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More refining capacity

Saudi Aramco has significantly boosted its
refining capacity. In a short period it will
have built 1.2mn bpd of refining capacity in
Saudi Arabia: the Saudi Aramco Total
Refining and Petrochemical Company
(SATORP) joint venture (2014), the Yanbu
Aramco Sinopec Refining Company
(YASREF) joint venture (2014) and Jazan
(2017). These are major milestone projects in
its goal to increase its participated refining
capacity worldwide to between 8mn and
10mn bpd, primarily in the Far East, Middle
East and in other high-demand growth
markets, says the report.

SATORP a joint venture with France's
Total in Jubail, is one of the largest, most
complex refineries in the world, capable of
converting 400,000 bpd of Arabian heavy
crude oil into low-sulfur gasoline, diesel and
jet fuel. As well as producing some of the
world's cleanest naphtha and gasoline, the
complex also produces more than Tmn tons
per year of paraxylene, benzene, and high-
purity propylene.

Last year, SATORP's crude oil throughput
reached the facility’s full design capacity of
400,000 bpd. This new venture represents a
major step in achieving the company'’s vision of
being among the world’s top three refiners and
a world-leading manufacturer of chemicals.

Meanwhile, the latest 400,000 bpd
refinery, YASREF, located in Yanbu Industrial
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City, began commissioning in late 2014 and
delivered its first shipment of clean diesel
fuel in mid-January 2015. A joint venture
with Asia’s largest refiner, Sinopec, YASREF
processes Arabian heavy crude oil from the
Manifa field. The refinery uses proprietary
technologies in the production of premium
transportation fuels such as gasoline and
ultra-low-sulfur diesel. The plant also
produces liguefied petroleum gases (LPG) as
well as other products including benzene,
sulfur, and petroleum coke for export. Africa
and Europe are its target markets.

Jazan refinery and terminal

In 2014, Saudi Aramco began a project to
build a wholly owned and operated refinery
and terminal in Jazan in the Kingdom'’s
southwest, which will become an integral
part of its refining and distribution network.
The complex, which also includes an
industrial city, will help meet the Kingdom's
energy demand and also export high-value
fuels to international markets.

The Jazan refinery, scheduled to begin
commissioning in 2017, will have the
capacity to process more than 400,000 bpd
of crude oil to produce gasoline, ultra low-
sulfur diesel, benzene and paraxylene.

A further benefit, the refinery will be
incorporated into the world's largest
integrated gasification combined cycle
complex, allowing the refinery’s own
operations to generate 4,000 megawatts of
electricity — enough to cover the refinery’s
needs, enable the development of industries
within the Jazan Economic City and provide
power for area communities.

Sadara joint venture

The Sadara joint venture with The Dow
Chemical Company is on schedule for an
initial start-up in the third quarter of 2015
and all process units on-stream within one
year of start-up. Sadara is on track to be the
first chemical complex in the GCC to use
naphtha as part of its feedstock. This
advance will lead to new specialty chemicals
plants and businesses in the Kingdom and
open up a new range of downstream
opportunities, says the report.

Currently being constructed in Jubail
Industrial City, Sadara will be the world's
largest integrated chemicals complex built in
a single phase, with capacity to produce
more than 3mn tons of diversified chemicals
and plastics per year, says the report.

Total refining capacity, 2014
(thousand bpd)

Refined products production & exports (million barrels)

BProduction
BExports

2013

Source: Saudi

Wholly owned domestic 1,006
Domestic joint ventures 1,905
International joint ventures 2,464
Worldwide 5,375
Saudi Aramco share 3,104
Source: Saudi Aramco
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Aramco

2014

Fourteen of Sadara’s 26 world-scale
manufacturing plants are new to the
Kingdom. Their differentiated product slates
are the building blocks used in high
performance flexible packaging, hygiene and
medical applications, chemicals and
additives for the oil and gas industry,
chemicals and membranes for water
treatment, soaps, detergents, cosmetics and
other personal care products, as well as
adhesives, brake fluids, and car seats for the
automotive industry.

Rabigh Phase Il

Rabigh Refining and Petrochemical Company
(Petro Rabigh) is another example of
integrating chemicals production with
refining. Rabigh Phase Il will add specialty
ethylene- and propylene-based products by
de-bottlenecking the existing steam cracker.

In addition, the project will enable the
conversion of 4,000 kilotons per year of
naphtha into highervalue aromatic products.
This naphtha, which otherwise would have
been exported, will be processed at the
Rabigh Phase Il facilities to provide feedstock
for downstream units that manufacture
specialty petrochemicals or delivered as
feedstock for third-party projects.

Construction is scheduled to be
completed in 2015 and start-up forecast for
the first half of 2016.

Integrated with Petro Rabigh is the
Rabigh PlusTech Park where manufacturers
will convert chemicals into consumer
products, generating new industries and
helping drive job creation. Saudi Aramco
began marketing Petro Rabigh products
through its fully owned trading subsidiary,
Aramco Trading Company in April 2014.

Asian offices

To strengthen ties with business partners in
the Asia and Pacific regions, Saudi Aramco
established its regional headquarters in
Beijing, China, and operates integrated
country offices in Japan, South Korea and
Singapore, which provide marketing and
portfolio management services and other
business support. China is the hub for
chemical products sales and plays an

important role in driving new business in the
region and in Saudi Arabia. Japan is a centre
for supplies and inspection, while South
Korea focuses on supporting the Korean
market and engineering, procurement, and
construction projects. Southeast Asia, a key
market and potential investment destination,
is covered by the Singapore office.

Saudi Aramco, through an affiliate, has a
14.96 per cent interest in Showa Shell, one
of Japan's largest refiners.

In 2014, the Aramco Overseas Company
(AOC) subsidiary announced its largest
overseas investment to date, when it agreed
to purchase the Hanjin Group’s entire stake
in S-OIL, South Korea's third-largest refiner.
This exemplifies Saudi Aramco’s
downstream strategy to integrate its
overseas assets into a unified global
network of refining, chemicals, lubes,
distribution and retail systems.

Meanwhile, in China, the Fujian Refining
& Petrochemical Company (FREP) is a joint
venture with Fujian Petrochemical Company
Limited, ExxonMobil, China Petroleum and
Petrochemical Company Limited (Sinopec)
and the Fujian provincial government. In
2014, FREP increased its existing steam
cracker and refinery capacity, raising
production of polyethylene, polypropylene,
and butadiene. New ethylene oxide and
ethylene glycol units were on-stream in
February 2015.

In China’s Fujian Province and the eastern
part of Guangdong Province, Saudi Aramco
has integrated operations from production to
customer through its marketing venture,
Sinopec Sen Mei (Fujian) Petroleum Co. Ltd.
(SSPC), which sells wholesale and retail motor
gasoline, diesel, and illuminating kerosene.

While in December 2014, the company
signed a Memorandum of Understanding
with PT Pertamina, the state-owned oil and
gas company of Indonesia, to study the
feasibility of upgrading three refineries in
Indonesia. |

This article is based on extracts from Saudi
Aramco’s 2014 Annual Review, which can
be downloaded from the website at
www.saudiaramco.com
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Promoting effective

data management

Antoine Milan, executive partner Chemicals & Petroleum - Global
Business Services, IBM Middle East and Africa, discusses
strategies for the effective use and management of data.

ATA MANAGEMENT IS a well-

recognised imperative in the oil and

gas industry. We believe effective

data management comes down to
achieving two objectives. First, developing
the ability to identify and respond to
incidents or issues faster, and making timely
and good decisions to fix those issues.

Second, developing deep insights into asset

performance to make appropriate

adjustments, in order to operate those
assets at their optimum capacity.

Effective data management addresses
both of these objectives at four levers:
relevant data collection ; trustworthy data
quality; efficient access to data; and
amenability to analytics. If all four levers are
functioning optimally, a well-oiled data
machinery is in place that constantly churns
and delivers intelligent information to the
operational workforce.

We find three emerging challenges that
we believe will shape data management
initiatives within the industry:

e The unprecedented amount of data
growth. We see more sensors on the
seabed, wellheads and equipment, more
fibre optics inside the wells and pipelines
and more seismic data being collected.
Efficiently storing and accessing this data
and providing it to end users remain key
challenges.

e Second, the industry workforce is
becoming highly global, mobile and
collaborative. Employees are demanding
the ability to access data anytime,
anywhere and from any device, which
heightens the challenge of data security.

e Third, decision-makers are increasingly
asking "l have so much data, but what can
| do with it all?" Typically, the answer is
analytics, but converting all of that big
data into on-demand, easily-accessible
insights can be a daunting proposition.

To overcome these challenges, the industry
needs to embrace a few basic principles. This
includes fostering a data-driven organisational
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culture led by executives; creating and
applying solid data governance; and adopting
a holistic approach to data architecture that
ensures efficient data storage and seamless
data flow across their enterprise. These
principles may seem obvious, but based on
our experience these are the ones that trip
up most organisations.

We believe that before embarking on any
serious data management initiative,
organisations must first analyse how data
management supports their business
strategy and what data the company really
needs to manage. This requires close
involvement and stewardship from the
business. We still see in many organisations
such initiatives driven by IT, when in fact this
should be accomplished through strong
collaboration between the business and IT. It
is only when the business truly believes that
they own the data and are responsible for its
quality and correct usage that we start
seeing success.

Second, any data management initiative
should be backed by an unambiguous
business case that explains how data
management will deliver value to the
business, to avoid the risk of being shot
down when there is international
organisational change or when external
market pressures occur.

Third, data management programmes
should be led and delivered by the ‘right’
team. We often see a tendency to relegate
the implementation task to IT teams with
minimal involvement from the business when
in fact representation from business users,
[T/IM and architecture community is needed.

Last is a committed executive governance
that enforces accountability, ensures efficient
resource allocation and clears the obstacles
in the way of implementation teams.

We believe that the selection of the 'right’
data platform and architecture is important to
such initiatives, but, ultimately, the execution
and the correct methodology are key.

Middle East companies are investing
significantly in improving their operational

Antoine Milan, executive partner
Chemicals & Petroleum - Global Business
Services, IBM Middle East & Africa

efficiency and believe that effective data
management is key to unlocking that
efficiency. Many companies in the region have
long-standing operations and hence have
significant amounts of data stored in the
enterprise. The ongoing field expansion in the
region will generate even more data given that
new production facilities will be more
automated. The challenge, of course, is
accessing all the data and unlocking the
valuable insights trapped within.

IBM's Watson is a perfect example of
how industries, including Qil & Gas, are
tackling the challenges of Big Data. For
example, in the world’s first research
collaboration to leverage cognitive
technologies to transform the oil and gas
industry, IBM and Repsol are jointly
developing two prototype cognitive
applications specifically designed to augment
Repsol’s strategic decision-making in the
optimisation of oil reservoir production and in
the acquisition of new oil fields. IBM
researchers and developers have also
collaborated with experts from Statoil on
developing a solution that will use industry
frameworks combined with advanced
analytics to enable real-time monitoring of
environmental data, and early detection of
and response to operational events
surrounding offshore installations. IBM is
further working with partners such as SAR.
Apple, Twitter, Facebook, and many others to
further advance analytics for enterprise
customers. B
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= Recruitment

Recruitment suffers in the

downturn

Hiring plans are being impacted as companies implement cost
saving measures, according to the Hays Oil & Gas Index.

HE HAYS OIL & Gas Index, which

charts the number of jobs posted on

key oil and gas job portals across the

world, dropped from 1.16 to 0.95 in
Q1 2015, a fall of 28 per cent from
December 2014 and a 42 per cent fall year
on-year.

The Index for the first quarter traditionally
sees a bounce back as hiring restarts after
the holiday season slowdown in the previous
quarter. However, due to the downturn in
the oil and gas market, Q1 2015 bucks the
trend.

The effect of the downturn is now being
fully realised, as operating and service
companies across all oil and gas regions
implement strategies and cost measures to
ensure they remain profitable.

"A return to higher oil prices has yet to
transpire and the industry is starting to
adjust to the new lower price regime,” said
John Farguna, Managing Director of Hays Qil
& Gas. “Cost saving measures will impact
hiring plans, however, decisions made today
will shape the future labour force, so it is
important for employers to hire strategically
to avoid creating a future skills gap. There
are still pockets of reasonably strong activity:
Asia and the Middle East both show an
increase in hiring activity compared to the
previous quarter, albeit below Q1 2014."

The Index was established in 2010 when
it was set at 1; all subsequent months have
been compared to this benchmark.

Trends by region

According to the Index, in North America
the full effect of the oil price decline is
starting to take hold and projects with
unfavourable economics are being cut or
delayed. On the positive side, LNG projects
on the Gulf Coast are still hiring the talent
required to drive towards operational status.

In South America, OPEC's decision not to
cut production has hit parts of the region
hard, especially Venezuela. This coupled with
the continuing fall-out of investigations into
Petrobras have hindered the region’s job
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Recruitment is being impacted by the downturn (photo: Shell)

market growth. The continuing energy
reforms in Mexico and the announcement of
Round One tendering scheduled later this
year should have a positive effect on the
Index in Q3, says Hays.

In Europe, the cost of producing North
Sea oil and the slow up-take of fracking and
shale exploration in the region have taken

cc The effect of the

downturn is now being fully
realised”

their toll on the job market, while in the CIS
Western sanctions, coupled with the fall in
oil prices have resulted in the CIS Job Index
dropping to the lowest levels in six years.
Russia has turned its attention to Asia,
particularly China, both for financial
investment and the talent needed to
complete projects.

In the Middle East, businesses such as
Saudi Aramco are hiring western expats
with specific unconventional experience and

for infrastructure projects, which has helped
stabilise the Index. The job market is
expected to remain relatively strong
throughout Q2 and Q3.

In Africa the rising cost of production
coupled with the decline in oil prices on the
other are causing employers to freeze hiring
activity. As health fears subside the Job
Index is expected to bounce back
throughout the year, although it is unlikely
to reach the peaks of previous years in
2015.

In Asia, the first quarter has been
stronger than other regions. The expertise
and proven track record in the design and
construction of offshore production facilities
is potentially the reason the region has seen
growth. Companies with projects in
construction have already committed the
finances required. Therefore, Hays expects
there will be a time lag before any potential
changes to hiring plans are realised.

In Australia LNG projects are moving out
of design and construction phases and into
operational status, resulting in a reduction in
demand for new talent and reflected in the
Index, which has reported four consecutive
quarters of decline since its slight recovery
in May 2014. ®
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Flow assurance In Middle East

wet gas fields

Lars Anders Ruden, Emerson Process Management, describes how new metering
technologies are addressing the challenges in the region’s wet gas fields.

ET GAS FIELDS today are an important provider of the

world's gas needs, with the Middle East being no

exception. From the Khuff reservoir and giant Shah

field, offshore Abu Dhabi, through to Qatar’s Al Khaleej
gas project and - in North Africa - Morocco's Meskala field, wet gas
fields are increasingly prominent in the region.

Yet, such fields also represent some of the world’s most
challenging environments for oil and gas production measurement
and flow control, with the detection of formation water and water
coning crucial to hydrate, scale and corrosion prevention and the
reliable supply of gas from reservoir to refinery.

There are a number of specific challenges:

Firstly, there are the fast changing operating conditions in many
Middle Eastern fields. New technologies have enabled processing
facilities to handle more liquid, meaning that wet gas fields are
becoming ‘wetter’, more water and condensate are being produced,
and fluid composition is continuing to change.

The result is that the operating range has broadened and yet the
requirements for accurate measurements over the full lifetime of the
field have remained the same - putting even more pressure on
multiphase and wet gas meters. A changing fluid composition is also
of particular concern to multiphase meters in high GVF (Gas Volume
Fraction) applications, as small changes can potentially have a big
impact on measurements.

The need to measure water salinity has also become increasingly
important. Salinity is today a key operational parameter for reservoir
management and flow assurance, providing the reservoir engineer
with information on whether formation water is entering the flow,
and whether injection rates of scale and corrosion inhibitors need to
be changed.

Allocation for operators is also critical, from both an operational
and financial standpoint. The production testing of wells is important
in maximising the recovery of hydrocarbons from the reservoir and -
from a financial vantage point - the best economic option for a
subsea field is often to tie in the field to existing processing
infrastructure, often with a different ownership structure.

Here, production needs to be measured for fiscal allocation
purposes, where daily production reports are produced and royalties
calculated for different parties. In both cases, subsea wet gas meters
are vital in meeting operator needs and allocation reporting criteria.

Finally, there are challenges specific to the Middle East, such as
brownfields, crowded infrastructures and sometimes ageing facilities,

CC More and more is being expected of
wet gas meters today”
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Wet gas fields are increasingly prominent in the Middle East

through to fluctuating H2S concentrations (such as the Shah field)
that make it difficult to accurately measure flow rates.

At a time of low oil prices, it is crucial that flow assurance and
control is guaranteed and that the presence of undetected formation
water and water coning is identified immediately. More and more is
being expected of wet gas meters today. Yet are they rising to the
challenge?

Savings wells, offshore Egypt

Emerson'’s traditional wet gas meter - the Roxar subsea Wetgas
Meter - has three main measurements: differential pressure,
pressure and temperature, and microwave resonance.

The differential pressure is measured over a cone and is used to
obtain mass flow rates; the pressure and temperature are used to
calculate the gas/condensate split of the hydrocarbons and to
convert flow rates from actual to standard conditions; and the
microwave resonance is used for water fraction measurement and is
performed at the top of the cone area, where the velocity is at its
highest.

This creates a predictable and homogeneous environment and
allows for extreme sensitivity to changes in water and salinity levels.
The result is that operators are able to use real-time and accurate
data from the meter to avoid water breakthrough, identify water
producing zones, and fine-tune choke and valve settings for
maximum recovery.

One typical Middle East installation was on the subsea West
Delta Deep Marine (WDDM) concession and the Simian/Sienna,
Sapphire and Scarab/Saffron fields, offshore Egypt in the
Mediterranean Sea. Specific production characteristics from the
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fields” wells include high gas rate wells with low water gas ratios
(0.3-10 bbl/MMScfd) and water depths of between 400 and 1,400
metres.

In order to accurately measure all produced fluids on a well-by-
well basis for enhanced recovery, allocation and history matching
purposes, the operator Burullus opted for Roxar subsea Wetgas
meters, with more than 45 currently in operation.

Within a five-week initial time period, Burullus managed to avoid
two water breakthroughs, identified the waterproducing zone, and
fine-tuned choke and valve settings for maximum recovery through
use of the meter’s readings.

By providing early warnings of the water produced, the wet gas
meters installed on the field have helped Burullus and its partners
save three wells from water breakthrough in a similar manner.
Moving forward, Burullus plans to create a dynamic simulation model
of the reservoir, continually updated with production data.

Recent technology developments

There have also been a number of recent technological
developments behind the subsea wet gas meter to improve flow
control and flow assurance.

For example, developments in the microwave electronics have
made a significant impact on measurement uncertainty. The growth
in digital frequency measurements has allowed for improved stability
and time resolution and more accurate and sensitive wet gas
measurements where the microwave system is able to clearly
differentiate between very small amounts of water content.

A new multivariate analysis function has also been introduced
giving true PVT (Pressure, Volume, Temperature) independency on
water fractions, especially in high GVF flows.

It is this combination of the new microwave system with
multivariate analysis that allows for an improved uncertainty
specification of £0.01per cent abs WVF (Water Volume Fraction) at
GVF (Gas Void Fraction) 99-100 per cent and the detection of
changes in the water content of the flowing well at as little as 0.2
ppm (parts per million). Such sensitivity has never been reached
before and represents significantly less than a droplet of water.

It is the meter’s multivariate analysis functionality and true three-
phase measurement that has led to real-time, accurate hydrocarbon
measurement for operators’ fiscal allocation obligations.

CC The wet gas meters installed on the
field have helped save three wells from water
breakthrough”

Salinity measurement

There have also been significant developments in salinity
measurement via a new ceramic microwave-based sensor that is
currently being progressed.

The new sensor developed by Emerson is a dielectric cavity
resonator mounted flush in the wall of the meter body, with one end
facing the flow. The sensor is extremely sensitive to saline water on
the sensor surface and is also highly predictable when faced with
increasing salinities and water levels.

The result is a powerful tool for the early detection of formation
water breakthrough and the optimisation of injection rates for MEG,
scale and corrosion inhibitors.

Extending the operating range
Finally, another key development in wet gas metering is the
extension of the operating range.

While the main focus of the new wet gas metering developments
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is in the 98-100 per cent GVF range, where improved measurement
uncertainty is being seen, progress is also taking place in the lower
GVF range.

As the liquid and water content increase in the wet gas flow, the
medium absorbs more and more of the microwave energy, limiting
the operating range of the microwave resonance measurements.

By introducing new microwave electronics that allow for
transmission-based measurements in addition to resonance,
Emerson has overcome this limitation and introduced a new three-
pin microwave probe to allow for water fraction measurements, even
in the case of a high loss medium (high liquid and water content)
flowing through the meter.

Finally, the meter is ideally suited for the changing operating
conditions and varying fluid compositions seen in gas and gas
condensate fields. Measurement speeds at 20 times per second
enable immediate actions to be taken to protect subsea system
integrity and maintain flow assurance and control.

An integral element of flow assurance and control
strategies
More and more Middle Eastern operators today are looking to wet
gas metering and effective water detection as an integral part of their
future flow assurance, production optimisation and hydrocarbon
allocation strategies.

Now, they have the wet gas metering technologies to achieve
this, delivering risk-based flow assurance strategies, flow control,
and increased production. B
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Keeping it clean — effective

filtration solutions

Stephen Hiner, chief engineer, Gas Turbine Inlet Systems, CLARCOR

Industrial Air, discusses some of the company’s new filtration solutions
for gas turbines in harsh operating environments.

O OPERATE EFFICIENTLY, gas
turbines require the cleanest
possible air, yet, at the same time,
consume vast amounts of it. Any
contaminants within this air stream will
affect operating efficiency, fuel consumption
and downtime. Any downtime on a gas
turbine operating in the oil and gas sector is
a highly expensive occurrence. Costly
replacement parts and manpower
expenditures are dwarfed by the huge cost
of lost production. In recent years, operators
have become far more aware of the cost of
downtime. Therefore, ensuring rotating
machinery operates efficiently and reliably,
without any interruption, is essential.

Proper air filtration is critical to the overall
performance and reliability of gas turbines.
Significant gains in efficiency, with greatly
reduced maintenance costs — both of filters
and the engine itself — can be made by
selecting the correct air filter solution.

7FA, GA USA, 4500 fired hours with traditional filters
shows fouled compressor; off-line wash required
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Climatic challenges

The climatic conditions in the Middle East
add further challenges. These include high
volumes of sand and dust that require filters
to have a long life or be self-cleaning. In
addition, since no filter is 100 per cent
efficient in that it will always let some dust
through, proportionately more dust will get
through in a much dustier environment,
leading to a higher rate of compressor
fouling and greater need for downtime to
off-line wash. A more efficient filter is
required in the Middle East to maintain a
similar level of compressor degradation rate

CC The climatic

conditions in the Middle East
add further challenges”

compared to other regions. Preventing that
additional downtime is very important to
operators, particularly in these times of tight
margins caused by the slump in oil prices.
On an LNG train, that cost can run to
millions of dollars a day to shut down the
turbine just to wash it.

Another challenge is salt. Many gas
turbines are located in coastal or offshore
regions where salt, mist and fog can be a
problem. Sodium in salt will combine with
sulphur in the fuel within the hot section of
the turbine to cause Type | and Type Il
accelerated corrosion. This is a particular
concern in the Middle East where much of
the fuel used can be sour fuel that has a
high sulphur content. The mean time
between failures in these conditions is
highly dependent on this corrosion level,
which is directly related to the protection
that is provided to prevent salt entering the
gas turbine inlet.

7FA, GA USA, 4500 fired hours with altair® 0DSV E10
filters shows clean compressor; no wash required



Salt can be present in, and freely change
between, dry particulate or liquid form,
depending upon the relative humidity. In the
Middle East, airborne salt will most often be
in dry particulate form and, therefore, will be
filtered by traditional dust filters. However,
when the humidity is very high, such as
during the frequent fogs in many Middle East
coastal locations, this salt can turn to liquid
and then migrate through the filter and the
engine of the turbine. This can then leave a
sticky salt on the compressor blades, which
make them more likely to foul with fine
particulate that has passed through the filters
and, more importantly, accelerates corrosion.

A filter that effectively overcomes all of
these challenges in a single stage currently
does not exist. For instance, with a tunnel of
air going into the gas turbine, normally there
are two, three or four stages of filtration. The
initial stage is often some form of weather
protector. The second stage is typically a low
efficiency pre-filter or self-cleaning pulse
filter, which is used to increase the life of the
final stage filter. The final stage filter is most
often the high-efficiency filter, with EPA
grades of efficiency now fairly common. In
coastal conditions, to manage moisture,
protect against the migration of wet salt and
prevent liquid bypass, the final filter should
have hydrophobic properties.

Some suppliers are introducing new,
high-efficiency technology such as ePTFE
membrane filters, which have been
developed for environments such as HVAC
and the pharmaceutical sector. But these
have shown themselves to be unsuitable for
the harsh environments and demanding
operating conditions of the oil and gas
sector, where hydrocarbon contaminants
and moisture can lead to unexpectedly high
pressure losses and unplanned turbine
shutdowns. What is required are very
robust filters that will last for years despite
harsh conditions.

Traditional glass-fibre media that have
been utilised within the industry for many
years provide efficiency, continuous
performance and hydrophobic properties
equivalent to, and, in many instances, better
than, ePTFE membrane without being
sensitive to moisture, mist, fog and
hydrocarbon fouling, which PTFE membrane
is. CLARCOR Industrial Air has supplied over
75,000 gas turbine filters with this traditional
media over the past decade.

New products

CLARCOR Industrial Air's new gas turbine
inlet air filtration product specifically
designed for oil and gas applications, the
altair® Static Offshore System utilises new
generation extended, 24-inch deep vCells to
provide a system that can be run at low,
medium or even high face velocities, while
maintaining best-in-class particulate and dry

CC One filtration solution
does not fit all”

and wet salt efficiency as well as
hydrophobic properties to manage moisture.

The company’s range of ‘ODS’ class
filters covers efficiency ratings from E10 to
E12. Extensive field trials show significant
reductions in gas turbine degradation
between compressor washes, leading to
increased overall generated output and
increased time between offline washes,
bringing significant operational benefits.
Trials with this new altair system in high-
moisture, high-salt coastal sites also show
negligible corrosion of turbine blades after
20,000 fired hours — a marked contrast to
conventional filters on the same sites. Prior
to implementing the new system, tests
showed blades corroded beyond repair after
the same fired hours.

The most efficient altair ODSY vCell filter

altair® 0DS range of extended depth vCell
filters offers best-in-class salt and moisture
removal with filtration levels up to EPA 12

Technology €

Multi-stage altair® Static Offshore
System suitable to be run at low,
medium or even high-velocity

has a filtration efficiency grade of E12 per EN
1822:2009, equal to a minimum 99.5 per
cent of MPPS. It has an extended filtration
surface area that ensures low pressure loss
and supports extended filter life. Clean
pressure loss at the rated flow of 5,300 m3/h
is just 260 Pa. This filter offers significant
improvements over a traditional high velocity
offshore system with wet and dry salt
removal efficiency typically up to 10,000
times greater. In addition to use in new units,
these filters can be directly retrofitted into
existing gas turbine fleets that utilise
traditional high velocity systems where
operators can achieve the same pressure
loss performance while still maintaining a
high velocity system.

altair ODS class vCells are used in gas
turbine installations around the world. For
example, in the North Sea an operator
moved from using standard high velocity
filters in its system, where it had to shut
down and wash the compressor every four
weeks to fitting ODSX vCell filters in the
same high velocity system, where this
maintenance cycle was then increased to
eight months; a vast improvement.

Varying requirements

The variance in the requirements and
operating conditions of each gas turbine
installation means that one filtration solution
does not fit all. In many oil and gas
installations, a mixture of dust, salt and
moisture leaves turbines vulnerable to
degradation that will reduce efficiency and
availability while increasing risk of failure.
The cost of an ideal gas turbine inlet
filtration solution needs to be assessed
against all lifetime operational and
maintenance costs as well as lost
production from increased downtime. In
many oil and gas applications, the latest
altair filtration technology gives excellent
return on investment. B
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Pumping oil from

subsea platforms

Danfoss High Pressure Pumps has a missing link for the subsea oil and gas
industry: a pump that can operate 3,000 metres under the sea. Consequently
it has been appointed leading pump supplier by Statoil.

Y CREATING SUBSEA platforms instead of floating

fabrication, the oil business can reduce the impact on the

environment and save money, as subsea operation is

cheaper than constructing and maintaining floating platforms,
says Danfoss High Pressure Pumps. The company offers a pump that
can operate 3000 metres under the sea.

The challenge in undersea drilling is transferring all that precious
oil and gas from point A to point B without losing it and polluting the
ocean. Engineers are sinking a surface platform to the bottom of the
sea to create a subsea platform, connecting it to an oil tanker, which
transports the oil and gas to the shore for further processing. The
subsea platform can be operated remotely onshore, which is
considered much safer in harsh climates.

The pump is the heart of the Subsea Hydraulic Power Unit (SHPU)
because without it no gas or oil will come through the pipes. The
SHPU combines electrical and hydraulic system expertise and can be
operated in several ways — for example, as a repair unit for subsea
hydraulic supply failures such as leakage or blockage that may result
in production stoppage, or as a building block in infrastructure
developments.

According to a recent article by Statoil, the industry needs to
lower costs to enable more subsea developments and increase the
use of subsea processing technology. By standardising tie-in
technology and module sizes, it will be easier to combine different
types of technology and modules to adapt developments to project

The subsea platform is connected to an oil tanker, which transports the oil
and gas to the shore

needs. Right now the industry is calling for a LEGO-approach,
whereby standard parts are brought together like building blocks for
projects before they go below sea level.

“The pump from High Pressure Pumps has been on the bottom of
the sea for six years without maintenance and services,” said Damian
Farrell, sales & support manager Oil & Gas in High Pressure Pumps.
“It has been a breakthrough for the pump industry. It did not take
long before other oil and gas companies called us to hear more about
the pump and the test results. Statoil has now appointed us as its
new subsea pump supplier. It has further tested the pump, which has
been rated 100 per cent suitable for subsea platforms.

“Our pump is the missing link for the subsea oil and gas industry
which they have been interested in finding for many years, and we
are delighted to support the oil and gas industry with savings and
increased safety” ®m

CC The pump will play a vital role in subsea
oil and gas drilling processes in the future”

New electro-hydraulic system for drilling technologies

ITALIAN MANUFACTURER HANSA-TMP
has introduced a new integrated electro-
hydraulic system for offshore drilling
platforms and onshore machines. The
innovative system allows the application to
reach top performances in hazardous areas
and meets the latest regulatory
requirements on fuel and energy saving.
Incorporated in the system are stainless
steel rotary couplings with hydraulic ports
(up to 16) and electric contacts (up to 30).
This provides a seal between the
stationary supply passage and the rotating
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part to permit the flow of the fluid or
electricity into and/or out of the rotating
part. The working temperature range is
-30°C to +50°C.

The proportional stainless steel valves are
certified explosion proof and have
corrosion protection, while user friendly
software is embedded in the electronic
control unit to provide precise control
power on the movements of the rigs.
The pumps featured on the HANSA-TMP
new system are as follows:

* |oad sensing and/or torque limiting

variable displacement open loop axial
piston pumps (displ. 28-200 cm3/rev
and 350-400 bar) with extremely fast
reaction from maximum to minimum
displacement in only 80ms;

high pressure split flow fix
displacement open loop axial piston
pumps for special fluids (rated pressure
560 bar);

stainless steel single and double acting
hand pumps available with oil tank to
guarantee the highest level of safety for
the operators.
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Building on

Middle East success

Aubin Group, specialists in chemical solutions and materials technology, has enjoyed over 100 per
cent growth in export earnings in the last three years, and received a Queen’s Award for Enterprise
in 2015 in recognition of its success in international trade. The Aberdeen-based company continues
to expand in the Middle East, which represents its largest overseas market. Oil Review spoke to
Ray Stirton, Aubin Group’s Dubai-based general manager.

How did Aubin first get involved in the Middle East?

We are often asked how a small Aberdeen-based company has come
to have such an extensive Middle East involvement. \We found that
the challenging North Sea market was dominated by the supermajor
services companies, which sourced their technology and chemicals
through their existing supply chains. So we turned our attention to
the Middle East, where market entry barriers for service companies
were much lower and they lacked the access to the chemicals
technology that we can provide. We began supplying several small
companies, and over the following 25 years we have maintained
many of these relationships and, as they've grown, we've grown. \We
provide the pressure pumping service companies with their chemical
technology and occasionally develop products specifically for them,
enabling them to compete against the supermajors.

You have experienced particularly strong growth in your sales to
the Middle East. What is the secret of your success?

| don't believe that there is any secret to success, just a strong desire
to understand our customers' challenges and ensure we are fully
aligned towards meeting these. Aubin established a reputation for
innovation and delivering differentiating chemical technology to our
customers many years ago; however it is also vital this should be
combined with local support infrastructure. Therefore the vast majority
of our products required in the Middle East are now manufactured
and stocked in the UAE, and we have recently established a stocking
facility in Saudi Arabia in cooperation with Rawabi Trading. In 2014, we
opened a new office in Dubai - Aubin Energy DMCC - from where we
provide technical and commercial support to our customers. It is this
commitment to our customers in the Middle East that helped Aubin
win a Queen'’s Award for International Trade. Our ability to
demonstrate an understanding of the region and to forge strong
partnerships have also been key to our success.

How are you looking to further develop your business in the
region?
We continue to develop our product ranges and have introduced new
fluid loss, dispersant and high temperature cementing additives and
stimulation acid inhibitors with significantly improved safety
characteristics. This process of continuously improving the existing
product range and introducing new technologies demanded by the
market is fundamental to our continued success.

Our strategy is to commit additional resources to increase our
manufacturing and technical capability in the region, with new
facilities anticipated in the next 12 months. We will also continue to
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Ray Stirton, general manager,
Aubin Energy DMCC

cc Aubin established a reputation for
innovation and delivering differentiating
chemical technology”

recruit personnel; although we are only a small team in Dubai, we
receive a range of business and technical support from our UK
headquarters. Our ability to communicate in five languages, including
Arabic, is a tremendous asset.

Across the region we can identify significant opportunities for
growth. The drop in the oil price has not resulted in any significant fall-
off in activity in this region; Saudi Arabia remains a buoyant market for
us, and this is supported by growth in Qatar, Kuwait and the UAE. Our
objective is to deliver growth by diversifying into areas where we can
bring differentiating technical solutions.



CC These are very exciting times for
Aubin, particularly in the Middle East”

An example of this is the relatively recent introduction of our
range of EVO-Pigs and Gels to the Middle East market. These
products have been designed to perform a variety of functions
including pigging of pipelines which may have internal obstructions,
or which may lack a launcher or receiver. They thereby form a critical
part of the asset integrity plan to mitigate corrosion and help to
extend the lifetime of pipelines which would otherwise be difficult to
clean with conventional technology.

These are very exciting times for Aubin, particularly in the Middle
East, which has always welcomed the introduction of our technology.
This market has represented a significant part of Aubin’s business for
many years, currently accounting for 45 per cent of the group'’s sales.
We look forward to continuing to invest and increase our
commitment to our customers in the region.

What chemical solutions are in demand in the Middle East and
where do you see strong growth potential?
The reduced oil price environment has directly influenced
customers’ product demand requirements. Opportunities to
introduce new technology which improves overall cost efficiency are
gaining momentum, although sadly this is not the case with all
operators. Our industry can be notoriously conservative, but in higher
cost plays such as deep water, HPHT and unconventional resources,
which are all present in the region, we are sensing an increased
interest and willingness to embrace new solutions. This opens doors
for a relatively small company such as ours; we are being received at
a high level and receiving a welcome response.

Chemical EOR incorporates a wide variety of approaches
including polymer floods, water shut-offs and microbial injection.

Technology €

Aubin is a leading developer of chemical
solutions for the oil and gas industry

Increasing these treatments’ overall efficiency either by improving
sweep efficiency or the operational temperature at which these
treatments can be applied is a current focus for improvement. Aubin
has recently joined an industry task group to review microbial EOR
and identify factors which would enable this technique to deliver
increased value.

Aubin has a strong commitment to R&D; are there any particular
areas you are currently focusing on?

Aubin has a very diverse product portfolio and hold patents in a wide
variety of areas and applications. We encourage our talented team of
chemists to routinely make time to develop new ideas and explore
where our technology could be applied, and we like to create a
stimulating environment where these new ideas are welcomed and
explored. This is vital to ensure our continued development through
innovation.

Improving the environmental compliance of chemicals has been a
main R&D driver for several years and this is reflected in our range of
new products.

Our OSB-01 demulsifier is CEFAS rated for application in the
North Sea and has been developed to completely resolve the
stubborn remaining emulsions that normally cannot be broken
offshore and are returned onshore for secondary treatment. Total
resolution of the mud slops enables the recovery of the
hydrocarbons, disposal of water and saves cost of shipping and
secondary treatment.

In the next few months we are field trialling a range of foamer
chemicals designed to lift water and water/hydrocarbon fluids in
liquid loaded wells. Reducing the hydrostatic head to encourage
flow in these wells optimises production and extends well lifetime.

Our most recent EVO-Pig has been developed to withstand
temperatures in excess of 95°C — and is therefore suitable for the
Middle East — whilst still retaining its complete functionality to
negotiate restrictions down to 50 per cent of its initial diameter and
ability to return to its original size. The initial field trial is planned for
the third quarter of this year. ®
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Effective water management

solutions

Dow Chemical has a solid presence in the Middle East’s oil, gas and petrochemicals
sector —and oilfield water management is a fast expanding area of its business, as
Adriano Gentilucci, commercial director, Dow Qil, Gas & Mining, explains.

l l ATER IS A significant
by-product of the oil
and gas industry,
because for every

barrel of oil produced globally, an average of
three barrels of water is co-produced. This
needs to be treated and processed, posing
both challenges and opportunities,” says
Gentilucci.

Water quality is critical to improve the
recovery and minimise the environmental
impact of hydrocarbon production.

"Water has always been reused in the oil
and gas industry, as once separated from the
crude it is often reinjected into the formation
to maintain the reservoir pressure, and is
treated mainly for the purpose of avoiding
formation damage,”says Gentilucci. “But
today companies are increasingly looking at
ways to utilise this water in a more efficient
way by adopting techniques such as Smart
Water in improved oil recovery, whereby
water is reinjected to ensure maximum
recovery of the Original Oil in Place (OOIP).

"These techniques require very
sophisticated technologies such as deep
water separation technology and the addition
of various chemicals. That's where we are
entering the game, working with oil
operators and oil service companies to help
develop the techniques required to recover
more oil, and achieve more efficient
utilisation of water.

"Dow Chemical is the largest producer of
surfactants for example, such as those which
can change the wetability of the rock from oil
wet to water wet, so oil can be released
more easily from the tight formation,” he
continues. "And we are leading the industry
with our Dow ultra filtration models and fine
particle filter models, which achieve the
required level of salt removal””

With a broad portfolio of ion exchange
resins, reverse osmosis membranes, ultra-
filtration membranes and electrode-ionization
products, Dow spearheads the development
of sustainable technologies that integrate
water and energy requirements to help oil
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Adriano Gentilucci, commercial director, Dow
0il, Gas & Mining

and gas customers optimise all phases of
their water usage. Dow also offers the oil
and gas industry a broad portfolio of
innovative microbial control technologies to
help maximise production quantity and
quality, combat microbial formation damage
and enhance site safety. An optimised
biocides programme can help control
microbial growth and microbially influenced

CC By exploiting the

synergies between our
various business units, we
can provide the full spectrum
of solutions”

corrosion, reduce well and reservoir souring,
and improve production and resource
recovery safely and sustainably in a variety of
hydrocarbon operations.

"By exploiting the synergies between our
various business units, we can provide the
full spectrum of solutions to address the
unique water resource management needs
of the hydrocarbon exploration and
production industry. It is this that gives us
the edge over our competitors,” comments
Gentilucci.

Positive reception

The Middle East has been particularly
receptive to these technologies, Gentilucci
adds, firstly because of the scarcity of water,
which means that water re-use is a priority,
and secondly because many oilfields have
reached a late stage of maturity and are
therefore producing high levels of water.

"A few years ago | was working in Yemen
where one of the oilfields was producing 95
per cent water and 5 per cent oil - you can
imagine the amount of water processing that
is required in an oilfield like that.

“The environmental implications of
disposing of contaminated water are another
challenge our technology can help to solve,
given that the international operators working
in the region and NOCs working in joint
venture with international companies are
operating under strict environmental
regulations,” he continues.

Dow Qil, Gas and Mining is one of Dow's
most successful business units in the Middle
East, says Gentilucci. “We have a presence
across the value chain from exploration, with
our drilling fluid chemical additives, to
production, with our speciality chemicals,
and above all with our leading offering in gas
treatment technology; most of the region’s
gas plants and LNG treatment facilities use
our chemistry,” he says. “While gas
treatment technology remains the core of
our business, oilfield water management is a
growing focus, offering exciting
opportunities” |
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The benefits of

gas generators

HIMOINSA's new environmentally friendly gas generator sets
offer a wide range of power outputs at reduced cost.

PANISH MANUFACTURER OF energy
generation systems, HIMOINSA, has
introduced the 'HG' series of gas
generators, offering a wide range of
power outputs, which can be run on natural
gas, LPG or biogas engines. The company
says the new generators offer reduced levels
of noise, vibration and pollutants as well as
lower maintenance and operation costs.

The industrial sector has become one of
the main markets for gas generator sets,
whether in standalone applications or parallel
network configuration, thanks to the savings
and independence from electricity rates they
provide. Moreover, in countries with a poor
power supply they help ensure businesses
can continue operating during outages.

Manuel Aguilera, gas product manager at
HIMOINSA says gas continues to be a fast-
growing market. “There is a worldwide need
for a less-polluting, cheap energy source,
and natural gas will be the solution until
renewables become less expensive and
more manageable. We are still not able to
store renewable solar or wind power for
when we need it, at least not efficiently.
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CC The industrial sector
has become one of the main
markets for gas generator
sets”

Therefore, we still need other types of
energy to complete the mix.

"Gas generator sets are not yet as popular
as diesel despite lower overall costs and
emissions. Gas is much cheaper than diesel
over the long run despite the bigger initial
capital outlay. The more hours you use the
gas generator, the more money you save.”

To promote the benefits of this
technology, Aguilera says they are providing
training programmes, open days and gas
conventions through HIMOINSAS regional
distribution network. Having been present in
the Middle East for 11 years, with a branch
in Dubai, the company has developed a
strong distribution network that incorporates
top companies with state-of-the-art know-

One of HIMOINSA's gas generators

how and service capabilities. The company's
strategy is to further strengthen this
network, says Aguilera.

Aguilera says the units, which were
developed and tested over a two-year period,
are powered by the most reliable gas engines
on the market. Well-known engine brands
such as PSI, Mitsubishi, Waukesha, Man and
Tedom drive the gas generator sets. The
engines are picked for their low emissions
and optional catalyst systems that comply
with the local regulations of each country.
Engines are chosen which require lower
maintenance, guaranteeing an uninterrupted
power supply at an optimal cost: oil change
intervals of up to 2,000 hours are just one
example, says the company.

The gas generators are plug&play, ready
to connect to customers’ existing
installations and will use natural gas,
wellhead gas, LPG, syngas or biogas. As a
vertical manufacturer, HIMOINSA produces
and controls each component of the genset
to ensure optimal configuration and full
warranty coverage. These gas gensets can
be used in applications where a continuous



energy supply is needed, as well as
emergency applications where they eliminate
the need for additional fuel storage.

The generator sets fuelled by natural gas
are divided into five series, composed of
several models, at 50Hz and 60Hz, total
power ranges from 8 to 1,456 kW. Natural
gas is available in much of the world, is
environmentally friendly, economical, safe
and tends to have a low and stable price.
These gas generators are also used in the oil
and gas sector, whether to power wellhead
operations or for auxiliary support services.

The LPG-powered gas generator range
includes up to 29 models, divided into four
different series, offering power from 8 kW to
750 kW of continuous power. Its versatility
allows fuel storage in tanks, which facilitates
use in remote locations or where natural gas
or diesel is not available. Furthermore, it can
be used in protected areas, where an oil spill

CC HIMOINSA has also
launched 18 models of
biogas-powered generators”

could become a major environmental
problem. As such, the aquaculture, fish
farming, residential and telecommunications
sectors have become major users of these
types of generators.

HIMOINSA has also launched 18 models
of biogas-powered generators, with power
ranging from 76 to 1,000 kW. Being 100 per
cent renewable and not contributing to global
warming, governments are beginning to
force the use of this methane gas, which is
produced by decomposition in landfills and
sewage treatment plants, among others.
Sectors such as agriculture and livestock, and
treatment plants and landfills are increasingly
demanding these types of generators.

Flexible multi-fuel solutions that enable
automatic switching between natural gas,
LPG and/or biogas, according to the engines,
are available too. Filters that allow the use of
these engines in such demanding
applications as oil and gas in the case of
natural gas, or landfills and sewage plants in
the case of biogas, can be incorporated.
These engines are equipped with electronic
management systems which ensure minimal
emissions and an optimal response to the
more demanding load impacts, of up to 100

Focusing on image clarity?
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Manuel Aguilera, gas product manager

per cent, with no significant drop in voltage
or frequency.

HIMOINSA's gas generators are equipped
with controllers allowing stand-alone and
parallel work. Any imaginable parallel
configuration can be configured and managed.
Load balancing, peak shaving and load base,
for example, are perfectly controlled to
ensure synchronised running of multiple
generator sets operating in parallel. ®
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Introducing optimisation strategy

from the desktop

It is difficult to change the operating culture in an oilfield, especially when profits are high.

B. Bahbahani (KGOC), J. Spain (Chevron), and Mohit Bhat (Weatherford), highlight some of the
challenges that were overcome while implementing a digital oilfield (DOF) concept for production
optimisation at Joint Operations (JO) in Kuwait.

N THIS CASE, the operations are in the

onshore Partitioned Zone, an area

between Kuwait and Saudi Arabia. JO had

an existing monitoring centre in the field;
however, data was not available in real time
on engineers’ desktops.

JO wanted to implement real-time
optimisation, which would provide engineers
with a tool at their desktop to monitor and
optimise their wells in real time. In 2011 JO
adopted DOF, and real-time monitoring from
user desktops was implemented for more
than 800 wells — more than 75 per cent of
the wells in Wafra field. The implementation
took nearly two years, with modifications
and new wells being installed on a
continuous basis.

Figure 1 is a graphical representation of
wells that have been made available in
SCADA as of 2015.

Change handler

Any change requires key drivers and a major
or minor reorganisation, both from a
technical and organisational perspective.
Technical challenges pertaining to data
availability, field communication, and data
validation are being addressed over the
deployment life cycle. However, the long-
term goal is to effect organisational change
from the way things are being done to what
is proposed. This article focuses on the
organisational change desired.

The primary focus was to introduce
employees to the concept of DOF. Because
of the nature of the industry and remote
operations, the take-up of information
technology in the oil industry has been slow.
Several strategies have been considered to
gain greater acceptance and usage of the
DOF, some of which have yielded short-term
gains. The goal was to gradually generate
interest and gain results in steps rather than
to go for an immediate effect that might not
last. To generate interest, daily monitoring
reports were sent to users from the
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Figure 1. Wells on SCADA for real-time monitoring and optimisation (SRP = Sucker Rod Pump; PCP =
Progressive Cavity Pump; WI = Water Injection; ESP = Electrical Submersible Pump).

software, followed by providing adhoc
information, group and one-on-one training,
creating a sense of urgency and adopting a
top-down management approach.

Generation of interest

Kotter! states that there are eight common
reasons why transformation efforts fail, the
foremost being an inability to create a sense
of urgency within the organisation. The best
way to create a sense of urgency is by having
role models who can lead the change. Of
foremost importance, the role models have to
be infused with the benefits of change.

Organisational culture

Culture may help to integrate a subsystem
and process in an organisation, and it lets
the organisation effectively coordinate its
actions (Champoux, 20102). It is often
difficult to change an existing cultural
equilibrium. (Although various tools were
available at the user desktop, the old
fashioned way of doing business always

CC Any change requires
key drivers and a major or
minor reorganisation”

prevailed).To change the equilibrium, a force
or a disturbance is required to move it in the
right direction.

According to the Nadler and Tushman
congruence model (Hayes 20073) shown in
Figure 2, change involves realigning internal
elements such as day-to-day activities for an
organisation — both formal and informal
duties — based on external influences and
strategy.

At JO, the following strategies were
considered to effect the paradigm shift.

Power users
As mentioned earlier, champions or leaders
are critical to the communication of a vision.




Therefore, the JO field management thought
it was necessary to create a powerful
guiding coalition: a group of power users for
the production optimisation software. Senior
engineers for each reservoir team were
initially identified as these power users.
Because they were busy with day-to-day
activities and were already accustomed to
working in established patterns and with
specific reports, the senior engineers
delegated that responsibility to their juniors.
The younger generation of employees were
more enthusiastic about the technological
change; however, they were assigned to
other tasks and had to be actively
encouraged to spend more effort on learning
the software.

Basic awareness

JO initiated a programme starting from the
basics of automation and culminating at the
newly acquired DOF technology. Group
training sessions were subsequently
followed by one-on-one training sessions
from the user desktop. This raised the idea
within JO of identifying an external
optimisation expert already familiar with the
software. His purpose was to work with the
individual senior engineers, third-party pump
contractor, and applications engineers to
optimise wells.

A top-down management stance
At a time when only a handful of users were
showing keen interest in real-time
monitoring, management felt it necessary to
go for a top-down approach to enforce
greater and more frequent use of the
software. Therefore, these sets of reports
were created:
e Tracking software users on a monthly
basis
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Figure 2. Nadler and Tushman's congruence model (Hayes 2007)

e Tracking user requests and following up
with users to find out if and how they are
using the software

e Reports to individual reservoir engineers
on the status of their wells and gaining
feedback on whether that was helpful.

Users of the software application were
tracked over a period of six months, starting
from early 2013, after which time a report
was submitted to management (Figure 3).
Subsequently, there was a greater than 100
per cent increase in frequency of software

CC The younger

employees were more
enthusiastic about the
technological change”
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Figure 3. Tracking software usage based on user login

usage over the next six month period. In
addition, the number of users increased by
more than 25 per cent. This approach has
been the most effective means of increasing
usage because it forced users to log on to
the software to be tracked. Once the users
logged on, they overcame the basic inertia
of launching an application and became
more interested in the system.

Recognition and rewards

The local software sales team decided to go
further to generate interest via a recognition
and reward mechanism. A monthly
competition was held in which users
submitted innovative approaches to using
this software for effective well management.
The user with the best idea for that month
received a certificate and was recognised
among peers for his or her knowledge of the
software. This increased the usage and
popularity among a large user base.

External influences

After the implementation phase and a year of
user training and support, JO recognised a
need to hire a full-time optimisation expert
who could help the users optimise their
wells. The goal was to reduce user learning
time, assist in optimising the wells, and co-
ordinate with different teams, contractors,
and vendors to understand and change well
behavior. The expert was tasked with
addressing the well issues identified by the
software and generating potential scenarios
for addressing the issues. The scenarios were
backed by diagnostic and analysis reports
from software and by redesign tools. The
optimisation task was not an individual effort.
It brought about a collaborative working style
between the optimisation expert and the
application engineer, field crew, and the
individual reservoir engineer representing the
well owner. The reservoir engineer’s feedback
on selecting the right optimisation strategy
was the final decision before proposing the
changes to the management.
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External experts would not be effective
without internal planning and project
management by the individual responsible
for software optimisation at JO. Analysis
was done in steps. The first involved
identifying a set of wells from a subcentre.
Wells belonging to a certain artificial-lift type
(rod lift) were selected. Analysis was
conducted by taking a look at the shape of
dynacards for a few days and matching this
with a set of library cards that existed on the
software. Based on the card area,
production rate, motor loading, and
diagnostic and analysis reports, scenarios
were developed to pump more fluid from
the well. Based on the reservoir engineer’s
plan and management decision, the stroke
per minute (SPM) could be increased and
monitored for one month before making the
change permanent.

This approach generated the much
desired interest among the reservoir
engineers. The engineers started awareness
campaigns and presented to their peers the
optimisation capabilities with use of the
software. This kind of enthusiasm is making
a revolutionary change in day-to-day
operations.
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Way forward

The changes effected need to be sustained,
and call for a higher level of optimisation at
the asset level. The system developed
warrants a dedicated field technician to
provide information at wellsite to affirm well
behaviour and provide data validation by
collecting parameter data at the site.
Ongoing activities, including adding new
wells and enhancing the system, need to be
carried out. B

New product release
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YOKOGAWA ELECTRIC CORPORATION has released an enhanced version of the
STARDOM™ network-based control system featuring enhancements that reduce
communication costs and ensure highly reliable monitoring and control. These
enhancements meet a variety of needs in upstream oil and gas development and

production.

STARDOM network-based control systems consist of FCN/FCJ autonomous controllers
and either a VDS or FAST/TOOLS SCADA server. FCN/FCJ controllers are ideal for the
monitoring of oil and gas field installations, pipelines, and other widely distributed
facilities that rely on satellites and other types of communications platforms for the
transmission of data. The new version features unsolicited response support; expanded
support of standards for gas well applications; and strengthened security measures.




3M showcases wide range of solutions at OTC

3M SHOWCASED A wide range of
ingenious solutions for the oil and gas
industry at OTC in May, where its LifeLab
offered visitors the opportunity to take part
in hands-on experiments using 3M
technologies and materials.

3M produces more than 10,000 products
for use at all points in the oil and gas
industry, focusing on the three key areas of
protecting people and the environment;
extending the life of critical assets; and
improving productivity. These range from
everyday essentials, such as respirators,
abrasives and electrical connectors, to
advanced materials for preventing corrosion
and reducing the density of downhole
cements.

Safety products featured strongly at the
show. Examples of personal protection
equipment included the new E-A-Rfit dual -
ear validation system, which measures the
effectiveness of earmuffs and earplugs from
inside the ear, to ensure customised hearing
protection. Visitors to the stand were shown
how to safely descend from height in an
emergency situation using 3M'’s personal
rescue device, which offers controlled
descent technology. The device, used widely
in the USA and Canada, has recently been

TODAY'S OFFSHORE BUSINESS environment is
changing drastically, with many oil majors
reviewing and improving their integrity standards,
in order to identify and safeguard against
potential failure modes and effects that could
lead to an undesired event.

The recent jackup accident in Abkatun-Pol-
Chuc shallow water oil field Mexico at the
beginning of May is the latest causality resulting
in lives lost, many injured and a unit that will be a
challenge to recover. This incident serves as a
timely reminder of the risks that need to be
addressed when working offshore.

There is concern about the fact that more than
half of the global jackup fleet is more than 25
years old. Failure detection is an essential
element, to alert operators to any deviation of
normal operation/function before a failure
actually occurs.

Likewise, ensuring the aging structure remains
within the original design is important for rig
owners and operators, who need to be sure that
it can conduct specific operations within its
original design capability in an acceptably safe
manner.

The maintenance history of the unit and the
area of operation are key factors in estimating
whether a jackup unit has the capacity to extend
its life beyond the normal period of working and
can continue performing its intended function.

With the support of DNV GL Jackup &

3M's glass bubbles are used as a density
reducing agent

introduced into Saudi Arabia.

Fire protection and suppression products
showcased included the powerful NOVEC
1230 fire protection fluid, for which there is
a growing market in the Middle East. The
electrically non-conductive liquid evaporates
50 times quicker than water, thus minimising
damage to assets and contents, and the
vapour alone can extinguish fire.

3M prides itself on its culture of creative
collaboration, continually creating,
reinventing and adapting products and
technologies in response to customer
demand. A good example of this is the
company's FIP 1-Step Firestop Foam, which

MP Bijali, DNV GL regional offshore class
manager for Middle East and India

Geotechnical section in London, Dubai Jackup
Service Centre is offering services to assist rig
owners and oil majors to carry out assessments
to meet contract requirements through a life
extension study.

“Qur team, with its vast experience in jackups,
can undertake detailed studies to satisfy client

Company News €

was originally developed for the nuclear
industry and modified for use in the oil and
gas sector in collaboration with the industry.
A demonstration showed how it expands to
form a protective seal around cables; if the
cables run through a wall, the foam can
prevent the fire spreading from one side to
another.

Visitors to the stand were also able to
see how 3M’s glass bubbles can make
cement float. These engineered hollow glass
spheres are used as a density reducing
agent for oil and gas drilling fluids and
drilling cements, and with their high strength
to density ratio are ideal for downhole
temperatures and pressures. They can for
example lower the density of drilling muds
to minimise formation damage, and keep
risers and umbilicals buoyant to minimise
pressure on the rig.

Other solutions on display included
corrosion-resistant ceramic sand control
screen systems, which improve on the wire-
wrap principle using the unique properties of
advanced ceramics; and abrasive solutions
including the 3M Cubitron™ grinding wheel.
This uses the company'’s proprietary
precision-shaped grain and requires less
pressure than conventional grinding wheels.

Mark Hayward, manager, DNV GL Jackup &
Geotechnical Centre — London

and operator requirements,” said MP Bijali, DNV
GL regional offshore class manager for Middle
East and India. “In addition, the Jackup &
Geotechnical Centre in London holds analytical
models of most jackup designs, and an extensive
location history for many units operating
throughout the world.”
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A systematic approach to

Health & Safety

Nick Nooren, general manager, Middle East, India & Africa Hub, Lloyd's Register Energy, outlines
how, in some countries, organisations are being made accountable for their own safety standards,
while the regulator assumes a supervisory rather than a policing role.

UE TO THE nature of its occupational and financial risks, the

oil and gas industry has long been heavily regulated and

governed by a variety of legislative frameworks and

international standards. Traditionally, prescriptive legislation —
with the associated list of requirements — has been imposed on
operators to ensure that occupational health and safety best practise
is embedded across the company’s entire operation, both onshore
and offshore.

A culture of complacency and lack of operational transparency
can creep in which prioritises ‘checking the box’ to comply with the
law and limit legal liability, rather than following a systematic
approach to identifying health and safety risks and creating solutions
to manage them.

Some regions have resisted a transition to goal-based regulatory
regimes because prescriptive regimes are simpler to implement,
monitor, verify and prove compliance in the courtroom. But, as
operators delve into more hostile or lesserknown environments to
search for the remaining stores of oil and gas, prescriptive regimes
are being found to be less adaptable to new technologies and the
changing levels of operational risk. Moreover, they can stifle the
innovation required to adapt.

In the UK, the North Sea Piper Alpha explosion in 1988
precipitated a migration away from this type of regulatory framework
to a more risk-based approach in which organisations were asked to
set and meet key safety goals, adherence to which is then monitored
by the regulator.

The transition to a ‘goal-based’ approach placed the major

Following the Deepwater Horizon oil spill, a major comparative analysis of
major industrial accidents was conducted (photo: Ideum)
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responsibility on the operator or licensee to undertake a
comprehensive risk assessment and ensure they have reduced the
risks to ‘as low as reasonably practicable’ (ALARP). By holding
organisations accountable while giving them more freedom to self-
regulate and create practical solutions based on their experience, the
goal-based regulatory regime has created a more cooperative
environment in which the regulator assumes a supervisory rather
than a policing role.

CC Today, we see this goal-based
approach being followed in other countries”

Today, we see this goal-based approach being followed in other
countries; regulators are continuing to develop policies and standards
while moving away from micromanaging each asset’s operational
environment aspect in favour of taking a supervisory, supportive role
that provides guidance and performance monitoring. This trend has
put a stronger emphasis on implementing occupational health and
safety management systems, developing process safety and ensuring
asset integrity.

Effective management systems

While not as visible as the asset, management systems play a key
role in ensuring that occupational health and safety is maintained
through a risk-based approach. They emphasise the development of a
comprehensive risk assessment and standard operating procedures,
which help to ensure the safe execution of high-risk activities. In
response to the Deepwater Horizon oil spill in the Gulf of Mexico in
2010, which caused the largest marine oil spill in history, the Canadian
National Energy Board commissioned the Arctic Review —a
comparative analysis of several major industrial accidents — to study
the role that management systems played in major accidents, and to
determine if there were any related trends or relevant lessons for
incident prevention.

The assessment found that, while most organisations involved in
the accidents had developed management systems, those systems
were often not effectively implemented or reviewed on a regular basis
to ensure their continued adequacy and effectiveness. Most
importantly, meaningful hazard identification and risk assessment
processes were often not followed.

What this revealed was there were no new types of accidents,
just old causes of accidents repeating themselves.

The report placed great importance on the role of corporate
leadership in the prevention of major accidents. Managing process
safety effectively, ensuring a competent workforce at all levels of the



organisation, providing timely and accurate information for strategic
decision-making, and promoting an understanding of the
consequence of change in the operational environment are key
leadership attributes that raise performance and ensure that
occupational health and safety is given equal priority with any
production goals.

Another trend highlighted by the report is the importance of
integrating information related to process safety and corporate culture
when reporting health and safety performance. This encourages the
industry transition away from a focus on personal injury data as a
safety measurement tool. Deepwater Horizon is a prime illustration of
how that can lead management astray; in the days before the
accident, the rig's low personal injury data gave a false indication of
the asset’s process-safety performance and the overall health of the
safety culture.

Internationally recognised management systems are comprised of
programmes designed to achieve a reduction of risk to ALARP for the
public, workers, contractors, asset, production and the environment.

To get a more complete picture of overall safety performance,
regulators and organisations alike are being encouraged to look
beyond ‘lagging’ indicators such as lost time injury rates to consider
indicators for both high frequency, low consequence events (such as
worker injuries) and low frequency, high consequence incidents (such
as blowouts and fatalities). This ensures that active and latent threats
to process safety, such as asset integrity, human factors,
organisational deficiencies, and safety culture, are identified and
managed by the operator to maintain the greatest margin of safety.

Ensuring structural and asset integrity

The structural integrity of oil and gas installations and their supporting
assets underpins the safety of all workers and the surrounding
environment. In recent years, regulators and stakeholders have made
more effort to embed best practice into the operation and
maintenance of facilities. Operating an asset in an extremely corrosive
environment, where it is exposed to high temperatures and pressures
and adverse weather conditions requires a strict system of inspection,
analysis verification and repair, if the level of risk is to be controlled to
ALARP levels.

In the UK, the creation of the 'Safety Case Regulation’ and ‘Design
and Construction Regulation” ensured that asset-integrity strategies
became part of the legislative framework that governs the operation
of offshore installations.

Between 2004 and 2007, the Health and Safety Executive (HSE) —
a UK government body — conducted a focused programme of asset-
integrity inspections under the heading of ‘Key Programme 3" (KP3).
KP3 found that the offshore industry did not have reliable KPIs in
place to focus attention on asset-integrity measurement and provide
reasonable levels of assurance that strategies to manage major
hazards stayed effective as conditions changes. The discovery initiated
a global effort to embed asset-management strategies into existing
management systems and planned maintenance routines.

Maintaining hardware to be safe, reliable and efficient is not only
essential to manage the risk of the major accident hazards the
industry faces, it is also vital in creating a physical environment that
people can be proud to work in, a key feature of an incident-free
workplace.

Competence and human factors
In the past 20 years, there have been substantial improvements in the
quality of assets and management systems that support and promote
quality, safety, energy efficiency and the environment. Assets are now
safer by design. It is generally accepted by the modern safety expert
that at least 80-90 per cent of major accidents across all asset-
intensive industries are caused by human factors, or human error.
Most safety practitioners now accept the next incremental advance
in workplace safety will come from a better understanding of the

Health & Safety €

A positive safety culture is essential
in the demanding environment of oil
and gas installations (photo: DHL)

influence that workers have on the operational efficiency of an asset.

Managing human factors on installations is as crucial to the safe
operation of an asset as ensuring the right infrastructure and
management systems are in place. A positive safety culture is
essential, particularly in an environment where you have long,
demanding shifts, difficult working conditions and a very high
potential for fatigue.

In addition, with the everincreasing global demand for energy
creating a huge employment market, the oil and gas industry must
manage a constant influx of new, sometimes novice, employees.

Most installations employ very comprehensive training and skills-
evaluation programmes to ensure all workers (including contractors)
are competent to perform their assigned task and are very familiar
with the safe working procedures relevant to their activities. Most
installations employ a “zero-tolerance” policy for non-compliance and
workers can be dismissed for the breach of a safety standard.

Understanding the influence of the human element is complex and
we are only beginning to recognise the influence of the workforce on
the efficient — and therefore safe — operation of onshore and offshore
assets. But there are clear trends emerging. For one, emphasis is
shifting away from a reliance on the deployment of company ‘safety
police’ in favour of employee-engagement tools such as incentives,
which give workers a stake in the process.

There is also much greater recognition of the importance of clearly
defined roles and responsibilities with regard to safe practice. With
global labour demands giving rise to the number of sub-contractors
working at any given facility, it is vital that all parties understand their
safety-related roles and responsibilities, and share common ways to
measure success. B
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= Innovations

Baker Hughes introduces industry’s first fully
integrated ultra deepwater production system

OILFIELD SERVICES COMPANY Baker Hughes has launched Hammerhead, the industry’s
first fully integrated wellhead-to-reservoir ultra deepwater completion and production system.
Developed to withstand extreme environments, such as the Gulf of Mexico's Lower Tertiary
trend, the Hammerhead system is designed to enable reliable long-term, high-rate
production. The system will close an important technology gap to help operators realize full-
field economic payback from their ultra deepwater assets, the firm said.

"We expect the Hammerhead system to
improve recovery factors by two per cent in
the Lower Tertiary through enhanced
reservoir stimulation, higher drawdown
capability and long-term optimised
production,” said Richard Ward, president,
global products and services at Baker
Hughes. “Using a standard well in a lower
tertiary field as an example, a two per cent
improvement could translate to more than
US$4bn at prices of US$50 per barrel over
the life of the well”

The Hammerhead system includes an
upper completion, a lower completion, an
isolation assembly and intelligent production
capabilities, and is fully compatible with
subsea boosting. Designed and tested for
conditions in well depths up to 10,060
metres and water depths up to 3050
metres, including temperatures up to
150 C and pressures up to 25,000 psi,
based upon the test conditions, the system
could provide reliable operations during well
life cycles of more than 20 years.

Aggressive reservoir stimulation capabilities, coupled with a 30,000 bpd flow capacity, will
enable maximum production rates. The Hammerhead system'’s industry-leading 15,000 psi
differential pressure will help increase reservoir drainage. Remote surveillance and control
capabilities will allow operators to optimise production, while proactive flow assurance will

Aggressive reservoir stimulation capabilities,
coupled with a 30,000 bpd flow capacity, will
enable maximum production rates

enable optimal sustained production rates will help to limit interruption for increased recovery.

GE Oil & Gas and Enpro Subsea collaborate to offer best-
in-class fluid well intervention services

GE OIL & Gas and Enpro Subsea have signed an agreement to jointly market and provide fluid
intervention services that offer oil and gas operators a cost-effective way to improve production rates
in producing wells.

The volume of hydrocarbons extracted from offshore fields with subsea wells is typically far lower
than offshore fields with platform wells. One reason for this is the prohibitive cost of performing
interventions on subsea wells. During well interventions, wells are ‘cleaned’ on the inside, which
helps alleviate well production issues caused by scale and other conditions which develop over time.

Enpro Subsea’s Integrated Subsea Sampling and Injection solution is a small, lightweight system
that enables multiple well campaigns from a single vessel. The equipment can be operated subsea by
an ROV which can be deployed at multiple injection locations.

Nick Dunn, global leader, Subsea Services at GE Qil & Gas, said, “The initial responses from
customers are very encouraging. They value the combination of Enpro Subsea’s best-in-class liquid
intervention technology with GE's subsea equipment expertise and global footprint and capabilities.”

Also the liquid intervention offering is a cost-effective way to deliver services such as scale
removal, which can have a significant positive impact on well production rate.

The companies have signed a MoU to jointly market, sell and operate technology and services
related to fluid intervention. The non-exclusive partnership is already in operation in key strategic
regions, including West Africa.

lan Donald, managing director of Enpro Subsea, added that Enpro is excited to be working with GE
0il & Gas in key strategic regions. “Our combined expertise in subsea production optimisation
together with GE’s extensive regional presence enables us to jointly provide and support world-class
liquid intervention products and services,” he noted.
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THE NEW GENERATION of AspenTech's
Advanced Process Control (APC) can
control plant operation and enable
companies to enjoy greater return on
investment (Rol) while reducing the
burden on APC practitioners. The new
Aspen DMC3 software is a control
technology that also features APC.

In the past, model predictive
approaches like APC depended on good
models. That left two problems. The first
being the need for a simple way to keep
APC models aligned with the plant as it
evolves. The second is to modify the
optimiser, so it is resilient to unanticipated
events acting on the plant.

Now the major advancements in APC
technology have enabled users to solve
these problems and shape the behaviour
of the controller to keep accruing
benefits. With APC technology, explorers
have a way to continually assess the
system performance and intervene when
necessary to re-align the model with the
plant. With these innovations, the new
Aspen DMC3 software addresses long-
standing APC challenges.

The Aspen DMC3 software addresses long-
standing APC challenges

APC, even under complex and highly-
dynamic conditions, can maximise
product yield, reduce energy
consumption, increase capacity, improve
product quality and consistency, reduce
product giveaway, increase
responsiveness, improve process safety
and reduce environmental emissions,
says the company. Benefits of
implementing advanced control can range
from two per cent to six per cent of
operating profits and the technology helps
to reduce operation condition variability to
allow plants to be operated to optimum
capacity and operation conditions.



Signage for an efficient turnaround

FIELD OPERATORS IN the
physical plant often face a
labyrinth of pipes and
instruments relying solely
on past training and
experience to know where
they need to be. To easily
navigate the ever evolving
COG physical plant, Brady
has developed durable
signage solutions for a
more efficient turnaround.

With great signage, plant operability, maintainability and reliability can
be improved. Durable Brady signage can be used in a number of ways to
support field operators. Gauges and fluid containers can be marked to
show allowable ranges or levels, lubrication points can be identified and
equipment labelled with a barcode linking to maintenance history or
supplier information to easily re-order parts. Checklists and procedures
can be attached to the equipment itself to optimise compliance, and pipe
contents, flow direction, source and destination information can be
displayed where they are needed. Durable Brady signs can resist UV
exposure, weathering, extreme temperatures and chemicals and can be
printed on-site using a Brady printer and pre-defined templates.

An example of Brady signage

Email: emea_request@bradycorp.com to receive a copy of Brady’s white
paper Equipment visuals for process operations.

Trelleborg mobile unit for flexible
coating applications

TRELLEBORG HAS LAUNCHED a new mobile production unit
(MPU), a portable coating facility that will enable on-site coating of
thermal insulation, passive fire and corrosion protection.

The mobile unit will contain Trelleborg’s thermal insulation —
Vikotherm R2 and Firestop, a jetfire resistant material. This increases
project flexibility and reduces the costs and lead times associated
with transporting parts to a specialist coating facility.

Trond Kristensen, thermal insulation business manager for
Trelleborg'’s offshore operation based in Norway, said, “The
requirement for local content is growing and large parts of projects
are now being completed within the same country. In response to
this trend, we knew it was important to increase our flexibility to
enable the coating process to take place locally too.”

The high performance rubber-based composite applied by
Vikotherm R2 insulates and protects jumpers, manifolds, risers,
pipelines, flow lines, equipment and other subsea structures.
Designed to last a minimum of 30 years, the material is
maintenance-free, avoiding future replacements or rectifications, and
is resistant to both seawater and impact, claims Trelleborg.

The MPU unit contains an extruder and a rotating spindle with the
possibility for side extrusion of Vikotherm R2 directly to straight pipes
of up to 12 metres. The extruder is also used to produce 25 mm
thick Vikotherm R2 profiles for coating of complex geometries such
as bends, valves and flanges. In addition, there are a number of
vulcanisation containers for up to 20 metre pipes or structures.
Finally, the MPU concept includes a conventional coating machine for
coating of straight pipes for passive fire and corrosion protection.

The MPU will provide advanced corrosion protection against all
corrosive agents commonly encountered in the offshore sector. It
also features state-of-the-art firestop technology to withstand all
types of fire, including jet fire, and offers blast and impact resistance.
Similarly, the unit features a complete workshop, including a first aid
kit and all consumables needed for on-site installation.

Company News €

GENAVCO, THE DUBAI-BASED supplier of construction industrial and
quarrying equipment, extends congratulations to Allison Transmision
Holdings Inc on its centenary this year. Genavco has done business
with the company since 1967 and is the company’s distributor for the
UAE, having the only accredited service training centre with full time
trainers for Allison equipment in the Middle East.

Allison Transmission Holdings Inc, the world's largest
manufacturer of fully automatic commercial-duty transmissions and a
leader in hybrid-propulsion systems, was founded in 1915 by James
A. Allison, a co-founder of the Indianapolis Motor Speedway and part
owner of several racing teams, who established a precision machine
shop and experimental firm called the Allison Experimental Co to
support his racing endeavours.

“Our company was founded on the values of innovation, quality
and reliability,” said Lawrence E Dewey, chairman, president and CEO
of Allison Transmission. “I'm very proud to say those remain our
driving values today.”

With approximately 2,000 employees and a market presence in
more than 80 countries, including manufacturing facilities, in the
USA, Hungary and India, the company now has an annual revenue of
US$2bn.

Genavco comments, “You have contributed a lot to our market by
offering premium products, quality service and outstanding support.
We appreciate the opportunity we have had to do business together
with you over the years, and we offer our best wishes for your
continued success.”
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2 Company News

Suraj continues to expand

SURAJ LIMITED, A LEADING manufacturer and exporter of
stainless steel seamless pipes, tubes and ‘U’ tubes, continues to
grow its presence in the global market, servicing more than 70
countries throughout the world.

An 1S0O-9001, 14000, BS OHS 18001 certified company,
Guijarat-based Suraj supplies its pipes, tubes and ‘U’ tubes in
various sizes, specifications and grades and also to customer
requirements. The company specialises in heat exchangers,
heating elements, surface condensers, evaporaters, digestors,
instrumentation tubing and fluid piping. Its products are used in
various applications including refineries, oil and gas,
petrochemicals, food, pharmaceuticals, fertilisers and ship building.

Suraj also holds various quality certificates and supplies its
products under all national and international third-party inspection
authorities. SURAJ also has its own testing laboratories.

Email: suraj@surajgroup.com, or see the website at
www.surajgroup.com.

Suraj is a leading supplier of pipes and tubes

Shedding light on your reservoir assets

Sabin Metal appoints new president

JONATHAN SABIN HAS
been named president at
the Sabin Metal Group of
Companies, the largest
independently owned,
secondary precious
metals refining
organisation in North
America. He takes over
from his father, Andrew
Sabin, now the
company's chairman.
Sabin has been with the
organisation for the past
15 years, overseeing
precious metals
recovery/refining,
managing sampling and
assaying processing, and
serving in numerous
administrative
capacities.
Headquartered in East Hampton, NY, Sabin Metal recovers and
refines precious metals from a variety of processes and
industries including hydrocarbon, chemical, petrochemical,
pharmaceutical, fuel cell, mining, electronic materials, and nitric
acid processes. Its recovery/refining facilities and sales/service
offices are located in strategic countries across the globe.

The organisation is now entering its eighth decade serving a
worldwide customer base, recently establishing a sales/service
office in Dubai to service its Middle East and Africa customers.

Jonathan Sabin, president,
Sabin Metal Group of Companies

John Moses, Seabed Geosolutions, says that high quality, up-to-date data is key to strategic

decision making and efficient recovery of reservoir assets.

INTHE CURRENT economic climate, the oil
and gas industry is under pressure. The
depressed price of oil means reservoir assets
must be recovered as efficiently as possible
and wells drilled with pinpoint accuracy.

The enlightened players in today’s
economy are adding years to the life of their
fields by enhancing evaluation of known
hydrocarbons through geophysical data
acquisition using the latest seabed
technigues. These techniques are perfectly
adapted to the requirements of reservoir
monitoring and enhanced recovery in the
often challenging environments found in
working fields. The high-quality full azimuth
data acquired by these methods is the basis
for good decision-making on the current state
of the field, but also as the field development
continues into the future.

As budgets are squeezed, companies are
focusing on the producing reservoirs where

returns are more assured, but is the full environments
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Seabed Geosolutions’ advanced node system,
Manta™, offers flexibility of deployment in
water depths from 0-3,000 metres, with versatile
survey design and full azimuth four component
(4-C) technology for the most challenging

potential being realised? Often the
infrastructure associated with enhanced field
development means that the geophysical
data being used to make exploitation
decisions is old and not of sufficient quality.

With a proven track record of acquiring
data in transition zones and shallow waters
throughout the Middle East via its parent
companies, Seabed Geosolutions offers a
variety of advanced, versatile and flexible
ocean bottom seismic (OBS) systems with
which the most up-to-date and highest
quality multi-component data can be acquired
over the entirety of the reservoir. Decisions
to most efficiently leverage the resources in
the field can then be made with greater
accuracy and confidence giving improved
economic performance. The ability to
efficiently and safely acquire unlimited offset,
azimuthal and shear wave information has
opened the doors to a new age of reservoir
enlightenment.
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OIL, GAS AND PETROCHEMICALS PROJECTS - QATAR

Project Budget ($ US) Status Start Date Completion Date
Block D Exploration 200,000,000 Shelved 2008-Q1 2015-Q3
Dolphin Energy Limited (DEL] - 280,000,000 Construction 2012-Q2 2016-Q1

Export Gas Compression Facilities Upgrade

Oryx GTL - Expansion of Gas To Liquids Plant 1,500,000,000 Feasibility Study 2014-Q3 2019-Q4

Qatar Petrochemical Company (QAPCO) - 300,000,000 EPCITB 2014-Q3 2016-Q4
Ethylene Plant Expansion - Phase 3

Qatar Petroleum (QP) - 50,000,000 Construction 2012-Q2 2016-Q4

Air Compressor Replacement at Mesaieed Refinery

Qatar Petroleum (QP) - 80,000,000 Construction 2012-Q2 2015-Q3
Bi-directional Pipeline Between KM and KS

Qatar Petroleum (QP) - 11,000,000,000 FEED ITB 2014-Q2 2028-Q1

Bul Hanine Redevelopment (Offshore)

Qatar Petroleum (QP) - EPS Qatar - 500,000,000 Design 2013-Q4 2017-Q4
Expandable Polystyrene (EPS] Plant

Qatar Petroleum (QP) - 50,000,000 FEED 2012-Q3 2017-Q2
Vapour Recovery System at Multi Product Berth

Qatar Petroleum (QP) - 200,000,000 Construction 2012-Q2 2016-Q4
Wellhead Scada & Cathodic Protection
(Dukhan Field)

Qatar Petroleum (QP) / 1,000,000,000 Shelved 2012-Q4 2018-Q4
Qatar Petrochemical Company (QAPCO) -

Al Sejeel Petrochemical Complex - Aromatics Plant

Qatar Petroleum (QP) / Shell - 6,000,000,000 Shelved 2004-Q2 2018-Q4

Al Karaana Petrochemical Complex - (Overview)

Qatar Petroleum (QP) / Shell - 3,000,000,000 Shelved 2013-Q1 2018-Q4

Al Karaana Petrochemical Complex - Package 1

Qatar Petroleum (QP) / Shell - 3,000,000,000 Shelved 2013-Q1 2018-Q4

Al Karaana Petrochemical Complex - Package 2

Qatar Petroleum - 500,000,000 FEED 2014-Q1 2016-Q4
Al Shaheen Offshore Field Development Plan

RasGas - Qatar Barzan Gas Field 10,300,000,000 Construction 2007-Q4 2021-Q4

Development Project (Overview)

RasGas - Qatar Barzan Gas Field 800,100,000 Construction 2007-Q1 2014-Q3

Development Project - Offshore - Phase 1

RasGas - Qatar Barzan Gas 700,000,000 Feasibility Study 2014-Q3 2019-Q4
Field Development Project - Offshore - Phase 2

RasGas - Qatar Barzan Gas 300,000,000 Feasibility Study 2013-Q3 2023-Q4
Field Development Project - Offshore - Phase 3

RasGas - Qatar Barzan Gas 1,700,000,000 Construction 2007-Q1 2015-Q4

Field Development Project - Onshore - Phase 1

RasGas - Qatar Barzan Gas 2,000,000,000 Feasibility Study 2014-Q3 2019-Q4

Field Development Project - Onshore - Phase 2

Shell - Pearl GTL Scheme - 20,000,000,000 Construction 2014-Q4 2019-Q3
Onshore & Offshore Facilities
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Project Summary

Project Name Shell - Pearl GTL Scheme - Onshore & Offshore Status Construction
Facilities, Qatar

Name of Client Qatar Shell GTL Ltd Start Date Q4-2014

Budget ($ US) 20,000,000,000 End Date Q3-2019

Facility Type Natural Gas Liquefaction (NGL) Location Qatar

Project Background

Located in Ras Laffan Industrial City, Pearl GTL is the world’s largest source of GTL products, capable of producing 140,000 barrels a day (b/d) of GTL products. The
new phase of the project will allow Qatar Shell to continue to enhance local development.

Project Status

May 2015 Planned maintenance phase of turn-around for Train 1 was concluded at the end of April. Next phase for Train 2 to be conducted in 2016.

Apr 2015 The plant is still undergoing maintenance phase and is due to wrap up by the end of the month.

Pearl GTL is entering planned maintenance phase that will see plant production halved for the next two months, closing one of its two trains before

S resuming full operation at the end of April.

Dec 2014 Qatar Kentz' contract will include project management, engineering and specialist studies, procurement and logistics, construction and
commissioning management, and the execution of construction works.

Dec 2014 Qatar Development Bank and Qatar Shell signs individual agreements with five Qatari SMEs (small/medium enterprises) into Pearl GTL supply chain.

These are Mozon Industries; KEPCO; Pioneer Metal Company W.LL; Prince’s Lights; and Rumaillah Motors W.L.L

Contractors
Contract Type Pre-Qualified Bidders Awarded
EPC « Qatar Kentz ¢ Qatar Kentz * Qatar Kentz
Sub-Contractors « KBR (Kellogg Brown & Root) « KBR (Kellogg Brown & Root) « KBR (Kellogg Brown & Root)
« JGC Corp. « JGC Corp. « JGC Corp.
« Rumaillah Motors W.LL. « Rumaillah Motors W.LL. « Rumaillah Motors W.L.L.
« KEPCO Group « KEPCO Group « KEPCO Group (Al Kannari
(Al Kannari Engineering Projects Company) (Al Kannari Engineering Projects Company) Engineering Projects Company)
« Mozon Industries « Mozon Industries « Mozon Industries
« Pioneer Metal Co. W.L.L. « Pioneer Metal Co. W.LL. « Pioneer Metal Co. W.LL.

Project Schedules

4Q-2014 Engineering & Procurement
20Q-2015 Construction
30Q-2019 Completed

Project Scope

Offshore scope: Onshore scope facilities:
« Twenty-two development wells « Gas-processing facilities treat the sour, rich wellhead gas to remove contaminants such as
« Two unmanned wellhead platforms in about 30 metals and sulphur and further extract natural gas liquids

metres of water « Ethane for petrochemical processes

« Two 30-inch pipelines running about 60 km to shore « Liquefied petroleum gas (LPG) for domestic heating and cooking
« Condensates as a feedstock for refineries
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Middle East & North Africa

The Baker Hughes Rig Count tracks industry-wide rigs engaged in drilling and related operations, which include drilling, logging, cementing,
coring, well testing, waiting on weather, running casing and blowout preventer (BOP) testing.

THIS MONTH VARIANCE LAST MONTH LASTYEAR

Country Land OffShore Total From Last Month Land OffShore Total Land OffShore  Total
Middle East

ABU DHABI 24 12 36 0 23 13 36 25 1 36
DUBAI 0 2 2 0 0 2 2 0 2 2
IRAQ 53 0 53 -1 54 0 54 61 0 61
JORDAN 0 0 0 0 0 0 0 0 0 0
KUWAIT 50 0 50 -3 53 0 53 45 0 45
OMAN 64 0 64 3 61 0 61 57 0 57
PAKISTAN 22 0 22 1 21 0 21 19 0 19
QATAR 3 9 12 4 3 5 8 2 7 9
SAUDI ARABIA 100 26 126 1 99 26 125 97 18 115
SUDAN 0 0 0 0 0 0 0
SYRIA 0 0 0 0 0 0 0 0 0 0
YEMEN 1 0 1 0 1 3 3
TOTAL 317 49 366 5 315 46 361 309 38 347
North Africa

ALGERIA 56 0 56 2 54 0 54 49 0 49
EGYPT 35 5 40 -1 36 5 4 46 6 52
LIBYA 2 2 4 -2 8 & 6 4 8 7
TUNISIA 1 1 2 -1 3 0 3 3 0 3
TOTAL 94 8 102 -2 96 8 104 102 9 m

Source: Baker Hughes
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“ HEALTH & SAFETY
O FOrUm o7 sepenber s, bui, uaE

OUTSTANDING EXPERT
CONTRIBUTION PROVIDING
ESSENTIAL INSIGHT:

Promoting Best Practice

FIRAS T. AL YOUSEF

HSE Section Head — BENEFITS OF ATTENDING:

System Analysis & Auditing R . . . .

Abu Dhabi City Municipality, UAE Examine and understand aspects related to regulation and compliance issues
e Maximise business opportunities through better HSE management

SALEH ALI SALEH  Hear and gain cutting-edge industry insight from HSE leaders

HSE Director —

Shared Services Department * Understand how to improve and extend the capabilities for emergency planning within your

TECOM Investments. UAE company to execute safe operations
e Benefit from 10+ workshops focused on HSE management systems, critical safety processes,

MOHAMMAD ABDULRAZAQ safety strategies in a complex work environment, injury prevention techniques and more
ALAWADHI e Meet and network with key decision-makers from government entities, leading oil, gas,
General Manager, HSEQ & Business construction, industrial, manufacturing and marine companies along with solution providers
Excellence (Head of HSEQ Division)
DryDocks World Dubai LLC, UAE -

Silver Sponsor Strategic Partner Organised by

DR. CLARENCE RODRIGUES e e
Associate Professor of Mechanical

Engineering, Acting HSE Advisor

Petroleum Institute , UAE

ISMAIL M. A. HUSSAIN
Superintendent
Safety & Occupational Hygiene

BAPCO, Bahrain tecanicaL Review Dl Review
TECHNICALR s 12

ANDREA TITHECOTT

Head of Regulatory Law i
Al Tamimi & Co. Worlddils

Media Partners
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Over 20 OOO major projects tracked

inover]100 countries
across13 major sectors

% DMS

| The DNA for Success
Jestbosrd KEY FEATURES

¢ Project Scope and Background
¢ Track Project Schedules

e Key Personnel Details

¢ Track Entire Project Lifecycle

e Access Linked Projects

e Access Project Locations

e Advanced Search Features

¢ Favourites, Notes, Reminders
¢ Track Updates

e Customized Email Alerts

e Statistics, Analysis & Forecasting
e Data Download

* Project Values and Financing

¢ Global Network of Researchers
e Customized Research Modules
¢ Business Profile of Colleagues

NEW FEATURES

e Customizable Dashboard

¢ Messaging/Sharing Projects
Amongst Your Members Group

e Stream Current Industry News
Through Your Dashboard

e Forecast Models by Feasibility &
EPC Award Dates

e Compare Contractor Workloads
Against Each Other

® 65 Levels of Key Personnel

Bidders List Industry News ¢ Deeper Project Financing Data

Project Overview Advanced Search

Key Personnel Market Forecast

CONTACT US
Tel: +973 1740 5590 ¢ Fax: +973 1740 5591 ¢ info@dmsglobal.net
www.dmsprojects.net
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