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Oil Formation

Oil was formed from the remains of animals and plants that lived
millions of years ago in a marine (water) environment before the
dinosaurs. Over the years, the remains were covered by layers of
mud. Heat and pressure from these layers helped the remains turn
into what we today call crude oil . The word "petroleum" means "rock

oil" or "oil from the earth."

PETROLEUM & NATURAL GAS FORMATION
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Plant & Animai Remains Ol & Gas Deposiis

Tiny sea plants and animals died Over milllons of years, the remains Today, we drill down through layers
and were buried on the ccean floor. were buried deoper and despoer. of sand, silt, and rock to reach
Over thine, they were covered by The enormous heat and precaure the rock formations that contain
layers of siit and sand, turned them into oll and gas oMl and gas deposits
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Upstream & Downstream

The oil industry is divided into two sectors.

A. Upstream: exploration and Production (E&P). Involves
operations in searching for underground or underwater oil
and gas fields and drilling exploratory wells and at the same
time operating the wells that recover to re-direct the crude oil
or raw natural gas in to the surface

B. Downstream: includes operations that processes and stores,
markets and transport crude oil, natural gas liquids like
ethane, butane and propane. The downstream sector includes:

« All oils refineries and petrochemical plant.

* Petroleum product distribution via the affiliated retail
outlets

» Natural gas distribution companies within the operations.
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Oil refineries are key to obtaining hydrocarbons. Oil in different parts of
the world contains different proportions of the various hydrocarbons.
There are refineries in many parts of the UK includin?‘ Edinburﬁh,
Liverpool and Milford Haven. North Sea oil is relatively high i a,
which is used for making plastics.

n napht
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Life Cycle of oil and gas field
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This slide shows some of the product that we use in our everyday life and
that are the result of refining process which is one of the main stages of the
Downstream phase
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rns that are expected to impose significant change for
brward. The issues are:

Reinventing a more integrated strategic supply chain that can
dramatically enhance cost savings (such as in the extraction of
previously economically stranded and remote oil reserves) in the
supply base - and reduce risk;
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etaining a more technologically skilled labor force - including
g a new generation of energy industry employees in
onal and financial efficiencies;

Capitalizing on the new interdependencies between senior
management information, operational effectiveness, and decision-
making and the understanding of their impact on profitability.
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vailable to management - i.e. the

' — generically, will relate to
ing, and the operation of
ject once established. In all cases, any (non-
able) upfront expenditure related to this
ity is the option premium.”
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Where there is uncertainty as to when, and how, business
or other conditions will eventuate, flexibility as to the
timing of the relevant project(s) is valuable, and constitutes
optionality. Growth options are perhaps the most generic
in this category - these entail the option to exercise only
those projects that appear to be profitable at the time of
initiation.

= Initiation or deferment options

@ Option to abandon

B Sequencing options
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= Uncertainty - lack of certainty with
understanding that there exists other
possibilities of outcomes

= There is 90% chance that the market goes up
tomorrow =2 there is 10% uncertainty

= Risk - State of uncertainty with understanding
that at least one outcome involves a loss

= There is 10% chance that my investment will lose
money today
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for risk management after the
credited for developing

n as the 4:15pm report
RiskMetrics spinoff in 1994
= CreditMetrics and CorporateMetrics
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= “We are X percent certain that we will not lose
more than V dollars in time T.”

B Function of confidence level X and time T

Figu ré 20.1 Calculation of VaR from the probability distribution of the changé in the
portfolio value; confidence level is X%. Gains in portfolio value are positive; losses
“are negative.

Gain (loss) over N days
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= Integral part of any practical model

= Look back at the data and see how well it
would have performed if it were implemented
earlier

= Testing a 1-day 99% confidence Vak:

= [f over a given period we lost more money than the
VaR estimate on about 1% of the days, then the
model works

= [f we lost more than VaR on 7-8% or 0.002% of the
days, then the model might be corrupt
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e portfolio would have
some of the most extreme

th 1988 - S&P500 moved 6.8 S.D.
. 10t 1992 - 10-year bond yields moved by 7.7

9t 1987 - S&P500 moved 22.3 S.D.
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Figure 20 2 Alternatlve situation to Flgure 20.1. VaR i is the same, bt the potential
loss 1s larger.

VaR loss | S T - Gain (loss) over N days
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What Are Oil Sands?
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Oil Sands Production Process
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it can be pumped by &
shipping by pipelines.
Cyclic steam stimule
(SAGD) are effect
Oil invented and h
No tailings ponds a1
remains in the ground
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d Gravity Drainage (SAGD)

Steam Injector Steam Chamber

Qil Preducer

Qil Sand
Formation

Schematic of a SAGD in situ development.
Source: Copyrlght © 2005 The Pembina Institute.
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http://www.cenovus.com/operations/technology/sagd.html
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Cyclic steam stimulation (CSS)

STAGE 3
PRODUCTION
Heated oil
and water are
STAGE 2 pumped to the surface.
SOAK PHASE
Steam and condensed
water heat the viscous oil.

~ STAGE 1
STEAM INJECTION

Steam is injected O
It the caservolr Source: Oil Sands Developers Group
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Climate: The emissions from the develo
of the tar sands are 2-4 times more gr
gas intensive than conventional
fastest growing source of GHG pol
Canada. In fact, the amount of GHG:s
tar sands is growing faster than in an
sector.

www.pembina.or
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: Tailings are the
sludge created by the process of mini
sands. The tailings are kept in large
created to store the waste indefin
tailings lakes seep into natural wate
contaminate the fish and other wildlif
the amount of seepage is not public.

: Mining operations in the tars sa
are licensed to use 652 milli metres of
water each year. Almost er i
returned, threatening e
Athabasca River, whicl
world’s largest freshwa

: In addition to gree
operations release large
dioxide and nitrogen oxid

iron
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