





Fig. 7 - Desert drilling operations

plus it shouldn’t be forgotten that one spark
could ignite the whole thing and cause untold
damage, injury or even death.

Instead, appraisal wells are kept under
pressure so that nothing flows to the
surface. Measuring instruments are lowered
into the hole to record temperatures,
pressures, hydrocarbon flow from the
reservoir rock and many other types of
information that can help to piece together
the chances of the prospect developing into
a productive oil field.

As drilling technology advances, it's
made it possible to drill wells designed to
acquire only the ‘bare bones’ of the required
data, but whose relatively low price enables
more wells to be drilled within a given area.
This is particularly useful for detecting very

thin reservoirs whose slender proportions

mean they don't readily show up on seismic
imaging, and which might be missed if only
a limited number of wells are drilled.

For these type of prospects, the process
of finding the hydrocarbon bearing units
drilling multiple exploration wells is a game
of cat-and-mouse. Again, though, as each
well hits oil, a pattern can emerge that can
guide the placement of future wells, while
also giving the oil exploration team a better
idea of the data they should be looking to
acquire in order to guide their future drilling.

If a prospect is drilled and it comes up
dry, as happens in around one in three cases,
it's most likely that one of the risks identified
by the geoscientist has turned out to be the
deciding factor. Then the whole team just
has to ‘take it on the chin’ and move on to
the next opportunity.

Sometimes, however, things turn out to
be totally different to what was expected. In
these situations the geoscientists will ask
themselves if there was a flaw in their
thinking — maybe the seismic data gave false
clues?  Or maybe the evidence from a
nearby field did not turn out to be a reliable
guide to the new prospect?

Happily for the world’s oil explorers,

including PDO, there are plenty of
opportunities to celebrate success. Even
after more than 70 years of exploration,
PDO’s concession area continues to hold
tremendous potential. In 2007 PDO
announced the discovery of the Budour
Northeast field in the Birba area of south
Oman. This oil field, more than three

kilometres below the surface, has
significant production potential. In 2007
PDO was also fortunate enough to
discover commercially attractive volumes
of natural gas in the Fahud Southeast
field. This reservoir is located at a depth of
around 4,500 metres, approximately 10
kilometres southeast of the Fahud oil field.
In 2008 there was further good news to
report. A second exploration well
discovered significant new oil volumes at
the Budour Northeast field, in a rock
formation beneath the one tapped by the
original discovery well. And another gas
discovery was uncovered at Simr, located
28 kilometres northwest of the Saih

Nihayda gas field.

eMany thanks to Franciscus Oprinsen (from PDO) for his time

and help in the preparation of this article

Fig. 8 - Relevant subsurface data displayed on modern subsurface evaluation workstation

al manhal number two 2008




HOW TO BUILD AN AIRPORT

This year sees PDO enter the jet age: the Company’s charter flights from Muscat International Airport

to the its interior sites have evolved from cramped, noisy and slow ATR turboprop aircraft to state-of-
the-art Boeing 737 planes.

Using 737s will cut journey times significantly - Muscat to Fahud, for example is trimmed from almost
an hour to just 35 minutes - while the new planes can accommodate many more passengers, reducing
the number of flights that will need to be made on any given day. The jets also offer higher levels of
comfort for their passengers.

But this evolution could be achieved only if PDO’s interior airstrips were transformed into airports. PDO
has therefore created three main air-travel hubs - in Fahud, Marmul and Qarn Alam - all capable of
accommodating jet aircraft, to replace eight less sophisticated facilities of varying sizes spread across

the concession area.

Fahud airport already had an asphalt runway, so only an upgrade was needed. But at Qarn Alam the
project involved building a new airport almost from scratch. Our feature explains how PDO achieved

this engineering feat.

The runway

The heart of any airport is its runway - a strip of very
special asphalt mix that must have just the right
amount of friction to help aircraft land safely. The mix
design has been tested for various asphalt
formulations in a laboratory before laying a 50mm
thick strip of the ‘real thing’ across a total distance of
2.5km. But before all this could happen, the ground
had to be cleared and flattened. Faced with the very
hard rock in Qarn Alam, some 19 special rock
breakers were brought in. They worked 24 hours a
day to level the ground, before the runway base was
ready for asphalting.

The taxiway and airport apron

Once a plane has landed, it turns off the runway
through the taxi way to an area where it can park
and unload its passengers and luggage. This area is
called the apron, and all PDO airports have space for
two aircraft at a time on their aprons. The apron area
is also where aircraft refuel. Both Fahud and Marmul
have refuelling facilities, which are built on
reinforced concrete rather than asphalt, as asphalt
can be damaged by any spilled aviation fuel. Qarn
Alam, designed to be a shuttle stop for aircraft, does
not have refuelling facilities, so its apron is built of
asphalt, though its surface doesn’t need to be laid to
the same exacting specifications as the runway.

al manhal number two 2008



Helicopters can be accommodated too

Each of the three upgraded airports also have a
helipad, for use by seismic crews and other
contractors working for PDO. When required the
Royal Oman Police (ROP) and the Royal Air Force of
Oman can also make use of the helipads. Passengers
arriving or departing by helicopter can use the main
airport buildings.

In case of emergency

As with any airport, Qarn Alam must be prepared for
an emergency. The airport has its own fully equipped
fire station and ambulance service, with associated
offices and a watch tower. Close by are sheds that
house ground-support equipment. There’s also a
back-up generator to provide electricity to power
runway lights and airport equipment in the event of
power outage.

Arriving and departing with minimal fuss

Like any commercial airport terminal building, PDO’s
airports have space for both arriving and departing
passengers. The airports follow security procedures
that would be familiar to anyone who has flown out
of Muscat International. These are taken care of by
ROP, and they are among the conditions that PDO’s
airports have to meet in order to be certified by the
International Civil Aviation Organisation (ICAO).
PDO'’s are in fact the first interior airports in Oman to
achieve this distinction, a source of great pride to the
project team responsible for them.

Completing the last leg of the journey

PDO’s new ‘spoke and hub’ transport strategy has
seen the three ’‘hub’ airports connected to the
company’s main oilfield operations by a network of
asphalt roads, many having replaced rough, graded
roads that made for slow and uncomfortable
journeys. Smoother roads have also allowed better
quality buses to be introduced, further improving the
journey quality for PDO’s workforce. The final link in
this tarmac chain, the Fahud-Lekhwair road, is due
for completion in the summer of 2008.

B Special thanks to Nabil Al-Bimani, (from PDO) for his help in the preparation of this article.
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STUDENT AT SULTAN QABQOS UNIVERSITY
Waleed Al-Wardi

730 a.m.

] ] OO a.m.

Arriving for my first lecture of the day

I'm studying for a geophysics degree at SQU. The subject is a very
interesting course, and once I've graduated, the degree could open
up some good opportunities for me within the oil and gas industry.
Our daily lecture programme at SQU varies according to the
subjects we're taking and our own individual timetables. Lectures
start from 8:00 a.m., and today my first one is on the subject of
seismic geophysics. As part of my course, I've also had to study pure
physics as well as mathematics. Plus I've done some computer
science, as a geopbhysicist has to be able to deal with computer

programmes when processing data.

Making use of the peace and quiet in SQU’s
main library

Located right in the heart of the campus, the three-story Main Library
at SQU really is the hub of the university. It's one of the most popular
places where students head to if they want to do some studying
between lectures. Although silence is the rule in most areas of the
building, there are also places where students can meet and discuss
things with each other — provided they don't get too loud! The library
has absolutely masses of reference materials within its walls. There is
also an Audio and Visual Library that has such things as audio tapes,

video tapes and films.
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Waleed Al-Wardi is among more than 10,000 students at Sultan Qaboos University (SQU).
The university, which first opened its doors in 1986, is now a recognised centre of

academic excellence with seven colleges offering Bachelors, Masters and Diploma

programmes. Waleed describes what student life is like for him at SQU.

400 o.M.

8:30 p.m.

Time to unwind with a game of foothall

| have a break between lectures, so I'm heading to the university
sports hall with some friends for a game of football. The
university has great sports facilities on site, including a weight
liffing gym and a swimming pool, which is also a favourite of
mine. If there are too many people at those facilities, | will often
head to the Student Centre or to one of the cafeterias on site. In
the cooler months of the year we can also simply find a tree to

sit under and study.

Preparing for tomorrow’s lectures

| have lectures again first thing in the morning, so I'm
doing my preparation the night before. I've rented a
house close to the university complex with some fellow
students. We stay here during the week. At weekends
we'll sometimes head back to our villages to see family
and friends; some weekends we’ll just stay here,
especially if we have coursework to catch up on. When
it gets to exam time you don't see many students
around the campus - everybody is hidden away
revising hard! Once I've graduated | hope to go on to
do a Masters degree, but | know | have to balance that

with the need to get out and start earning a living.

Geophysics is a
very inferesting
course, and once
I've graduated, the
degree could open
up some good
opportunities for
me within the oil
and gas industry.
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TRUCTURE OF M

A NEW STRUCTURE FOR THE
MINISTRY OF OIL AND GAS

them and putting them into
different parts of the Ministry. This

The Minister -
not only gives more focus on the

job at hand, it also clarifies the

Breorae e lines of communication to the

Planning and Studies
Department of
Information & Statistics
Department of
Planning & Follow-up
Department of Local
Resources Development
Undersecretary's The Legal Department of
Directorate General of

Exploration and
Production for Oil and Gas

Department of Department of
Regulating Oil Industries Regulating Oil Production

Minister’s Office

Ministry's
Security Office

Department of Advisors
Internal Audit

P Ministry, for everyone's benefit.
The Undersecretary
The Regulator’s role

Within the regulatory side of

the Ministry, different departments

Department of Information &
External Organisations

Administration and
\ Financial Affairs )

Department of
Administration Affairs

Department of
Human Resources

Department of
Petroleum Concessions

Directorate General of
0Oil and Gas Marketing

Department of
Oil Marketing

look after oil exploration, gas

exploration, plus downstream

tivities includin troleum-
Management of activities including petroleu

| Petroleum Investments | l Petroleum Industries J

based industries.

One benefit of this increased

Department of Evaluation and
Follow-up of Exploration and
Production Investments

focus is that the Ministry now has

Department of
Financial Affairs Department of
Gas Marketing

Department of Monitoring
the Export of Oil & Gas

Department of
Information Techonology
Training
Department

Oman’s Ministry of Oil and Gas (MOG) was
founded in 1973, originally being part of a ‘super
ministry’ that also had responsibilities for agriculture,
fisheries and minerals. From the very beginning it
was given the job of producing and enforcing the
rules and regulations governing the petroleum
industry in Oman, as well as an equally important
duty to look after the government's stake in it.

As the value of oil and gas to Oman'’s economy
grew over time, the Ministry became ever more
this with  other
to different

focused on vital industry,

responsibilities being transferred
ministries. (Minerals, for example, passed to the
Ministry of Commerce and Industry in 1998).

With the recent arrival of many new oil and gas
companies from all over the world, however, Oman’s
oil industry can truly said fo have ‘gone global’. Asa
result, it was decided that the Ministry should have a
new organisational structure, in order to better reflect
these changing times and enable MOG to do its best

for all its various stakeholders in the coming years.

Department of Evaluation

Petroleum Industry Investment|

and Follow-up of

The world-leading management consultancy
McKinsey was hired to help come up with the new
structure, while the Ministry’s two most senior figures
— the Minister of Oil and Gas H.E. Dr. Mohammed
bin Hamad al Rumhi and his Under Secretary H.E.
Nasser bin Khamis al Jashmi visited countries such
as Norway in order to see for themselves how
ministerial responsibilities were organised elsewhere
in the world.

The new-look MOG structure was duly
announced.  So, what’s changed? The biggest
difference acknowledges the fact that the MOG has
to ‘wear two hats’.  On the one hand it is the
regulator of the industry, providing guidance and
governance to all the companies operating in Oman;
on the other it is a key investor in the oil and gas
industry, with a responsibility to generate as much
revenue for Oman's economy as it can.

The differing demands of these two roles can
sometimes conflict with one another, so the new

structure takes the very sensible step of separating

Department of Department of
Regulating Gas Industries Regulating Gas Production
Department of Department of Health, Re;
Petroleum Revenues Safety and Environment Exf

Department of
ulating Petroleum
oration Operations

the ability to put together a
comprehensive set of national
laws and regulations governing
In the
past major operators such as
PDO, Oxy and BP have worked
their

the oil and gas industry.

under own company
operating procedures, leading fo
a lack of consistency in areas like

health, safety and environment (HSE).

The investment role

MOG actively supports the government’s
shareholding in Oman’s oil and gas industry. For
example, H.E. the Minister is chairman of PDO’s
Board of Directors, which provides objectives and
guidelines o Managing Director John Malcolm.

Managing the Sultanate’s concession area is a
big job, which is all about maximising oil and gas
production from it. The MOG works in partnership
with the companies currently active in Oman, as well
as talking fo the large number of overseas players
who are keen to enter the market.

The Ministry is also responsible for marketing
most of Oman's oil and gas, finding buyers from all
over the world and putting all the necessary contracts

in place so the purchases go through smoothly.

® Many thanks to Ali Al-Riyami (from MOG) for his help in the
preparation of this arficle

al manhal number two 2008





