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INTRODUCTION
What is Upstream Oil and Gas?

The petroleum industry is broadly divided into three segments namely: upstream
(exploration and production), mid-stream (storage, refining and transportation) and
downstream (supply and distribution).

The upstream segment primarily involves the processes of exploration, development and
production of crude oil and natural gas. As there is no production in Kenya today, this
segment is primarily involved in exploration.

The midstream segment involves processes around storage, refining and transportation
of the crude oil into consumable oil and gas products. There is only one refinery in Kenya
today which is the Kenya Petroleum Refineries Limited located in Mombasa.

The downstream segment involves the process by which refined products are made
available to the consumers through supply and distribution e.g. at industries and petrol
stations. There is a fairly well developed network of transport pipelines, storage and
retail outlets in Kenya today with a multiplicity of players.
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The upstream segment, which is not familiar to many due to its relatively limited level of
operations, is main focus of this information brief.

State of the Industry

Crude oil has been in use since approximately 2,000BC. In 500B.C. the Chinese, used
crude bamboo pipelines to transport oil used for the heating sea water to produce salt. In
347AD, oil wells were drilled/dug to a depth of up to 240m using bits attached to bamboo
poles.

In the 1840s kerosene was used in lamps to light homes and streets in cities. The
discovery and use of kerosene is widely believed to have saved the Blue Whale from
extinction, as this was hitherto, the main source of lighting and heating oil. In 1859, the
first modern well was drilled in Titusville, Pennsylvania and started off a major boom in
the industry. In fact, this is said to have started the modern oil industry of today.

Until recently, Eastern Africa was zoned as an agricultural region and as such not much oil
and gas exploration went on in the region. The first well drilled in Kenya was drilled in
1960. Since then, approximately 30 more wells were subsequent drilled with no
commercially significant discoveries. It was not until Ngamia 1 well drilled in 2012 and
made a significant oil discovery that Kenya started gaining significance as a potential oil
producer. A number of wells have been subsequently drilled, with several other
discoveries and some with only minor oil and gas shows.

Kenya’s discoveries are currently undergoing appraisal with more wells being drilled to
evaluate the oil quality and quantity.

The upstream oil and gas activities in Kenya are governed by the Petroleum (Exploration
and Production) Act Cap 308 of 1984, as revised in 1986. The policy and regulatory
framework is, however, currently undergoing some review, to ensure that Kenya has a
good upstream policy and law that encourages growth of the industry. The Ministry of
Energy and Petroleum is leading the process with support with various donor
organization and international experts.

COMMON TERMS USED IN THE UPSTREAM OIL AND GAS INDUSTRY

Basin: A large, natural depression on the Earth’s surface in which sediments,
generally brought by water, accumulate. This is the environment in which
oil and gas can be found.

E&P: Exploration and Production. This is also used in reference to the upstream
segment of the oil and gas industry.

Hydrocarbon Naturally occurring oil, gas or other related products below the surface of
the earth

Exploration Land that has been identified as potential for oil and gas exploration. This is

Acreage: then divided into several exploration blocks.

Exploration Block:

An area that has been demarcated for oil and gas exploration for which a
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Production Sharing Contract (OSC) has been or can be signed between an
oil exploration company and the Government of Kenya.

An agreement between a host government and an International oil company
outlining obligations of each party and defining a mechanism for reward in the
event oil and gas is discovered in economically recoverable. The PSC also gives
an oil exploration company the rights to explore for hydrocarbons in a
country.

A deep well drilled in to the ground to find a new oil or gas. Also known as a
wildcat when drilling in an area where no other wells have been drilled or
drilled successfully.

Refers to a well drilled in a reservoir or in a field previously discovered, to
assist in evaluating the quality and quantity of the discovery.

A well drilled in a proven oil field to the stratigraphic depth known to be
productive for the purpose of production. Also known as production well.

A measure of volume for petroleum products; 1 barrel =42 US gallons or
158.98 liters

A measure used to aggregate oil and gas resources or production with one
BOE being approximately equal to 6,000 standard cubic feet of natural gas.

Barrels of oil per day. The global standard measure of oil produced.

One Trillion cubic feet of natural gas
One billion cubic feet of natural gas

Natural gas that has been converted to a liquid by refrigerating it to ultra-
low temperatures. Liquefying natural gas reduces the fuel’s volume by 600
times, enabling it to be shipped economically from distant producing areas
to markets.

A subsurface, porous, permeable rock formation in which oil and gas is
found.

Quantities of oil and gas estimated to exist in naturally occurring
accumulations. A portion of the resources may be estimated to be
commercially recoverable and another portion may be considered to be
unrecoverable.

The portion of oil and gas resources that are confirmed to be commercially
recoverable.

Thick walled steel pipe placed in wells to isolate underground fluids (such
as fresh water) from the well. Also prevents collapse of the well and to ease
the extraction of oil if the well is productive
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Is the term used for removing the drilling or production facilities and
restoring oil and gas sites that are abandoned for lack of discovery or are
no longer profitable.

The equipment used to drill a well.

A well incapable of producing saleable hydrocarbons in sufficient quantities
to justify commercial exploitation.

The acquisition or sale of part or all of an oil or natural gas company’s
interest in an exploration venture from/to a third party.

Is a unique global forum in which members identify and share best practices
to achieve improvements in every aspect of health, safety, environment,
security, social responsibility, engineering and operations.

An oil and gas industry trade organization that standardizes petroleum
industry equipment and procedures. API’s research and engineering work
provides a basis for establishing operating and safety standards and
specifications for the manufacturing of oil field equipment and furnishes
statistical and other information to related agencies. There are similar
organizations in other places such as British Standards (BS).

Front-end Engineering and Design — A process performed at the beginning
of large oil and gas projects to design their structure and estimate their
detailed costs.

Floating production facilities based offshore. Provides alternative to
pipeline to the shore, stores oil production and loads vessels for movement
to markets. Used in offshore oil and gas installations.

A place where all past exploration data and samples are stored for use by
the government and other parties who can benefit from it in future.

DEFINITION OF ROLES

Government

The Petroleum (Exploration and Production) Act (cap 308) is the fundamental law governing
upstream activities in Kenya. It vests the ownership of hydrocarbons to the government
while granting powers over the sector to the Cabinet Secretary of the Ministry of Energy and
Petroleum (MoEP).

The Government is the licensor to the oil and gas companies and is in charge of regulating
and monitoring the sector. The MoEP is the entity responsible for formulation and
articulation of policies governing the sector, legal functions of negotiating and licensing

process, providing an enabling environment for all stakeholders, and mobilization of

resources (both human and financial).
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The Constitution of Kenya 2010 gives powers for vetting of licenses to the Parliament. The
implementation of this part is not yet effective as it is to be set out in a law that has not yet
been enacted.

Under current legislation, the Cabinet Secretary is the chief authorizing officer and is in
charge of policy and legal functions as well as licensing and monitoring of operations in
accordance with the law and any signed petroleum agreements. The Cabinet Secretary is
empowered to sign petroleum agreements on behalf of the government.

National Oil Company
There exists a National Oil Company by name National Oil Corporation of Kenya (NOCK). The
company has an E&P department that manages exploration activities on its licensed blocks.

NOCK also carries the following functions on behalf of the Cabinet Secretary:
e Assists in the negotiation of exploration licences.
e Maintains the National Data Centre for all exploration data.

The company is also expected to be the holder of Government Participation share in
development of oil and gas fields when that time comes.

International Oil & Gas Companies (10Cs)

International oil and gas companies in the upstream sector are licensed by the government to
carry out exploration and production activities. They take the role of the contractor under the
PSC.

International oil companies working in the upstream segment are of different sizes and
structures. Some companies fully integrated with both downstream and upstream activities
while others focus on upstream only. Other upstream oil companies which are much smaller
focus on opening new frontier areas for exploration and leave their larger counterparts to
progress with the work.

Service companies

Service companies are the providers of goods and services that are used in the exploration
and production life cycle.

Services in the upstream oil and gas industry in Kenya can be classified according to the
following criteria: Specialist Services, Direct Services and Indirect Services

Specialist Services

Specialist services usually require heavy investment, adherence to strict standards to
safeguard safety in operations and high technical expertise in the technology and
labour skills used. The labour used in the provision of specialist services are required
to have long global experience working in the oil and gas industry. To keep up with
technological requirements large spending in research and development is also a
characteristic.
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These services are not available in in Kenya are therefore provided by international
service companies. These services includes, for example, drilling services, well
services, rig hire, seismic acquisition etc.

Direct services

These are services that directly complement the specialist services allowing the
specialists to focus on their primary technical activities. These services require less
technical specialisation that the specialist services but also require strict compliance
to safety and operational standards. Provision of these services also requires
significant capital investment.

Some of these services are available in Kenya and are provided by international and
local companies. Examples of these type of services include: field and camp
construction, infield transport and logistics, civil works as well as mechanical and
electrical services, environmental services (EIAs), site preparation, and provision of
construction materials, among others.

Indirect services

Indirect services are peripheral services to both specialist and direct services. They
are much less specialized in terms of the level of technical expertise and labour skills
required compared to the above two types. Also, the level of capital investments
needed is substantially lower. These services are widely available and well serviced in
Kenya, and are mainly offered by local and regional companies.

THE EXPLORATION TO PRODUCTION LIFE CYCLE

Licensing
Before a company can engage in prospecting for oil and gas in any part of Kenya, it must
first obtain a license in the form of a Production Sharing Contract. This document spells
the terms under which the company is licensed to explore for oil and gas, its obligations
and also the obligations of the government. The PSC also sets out how the company will
be compensated if the results of exploration are successful. There is no compensation in
the case no success.

Geological and Geophysical Studies
After a license is obtained, geological and geophysical surveys are carried out by to
evaluate the possibility of hydrocarbon accumulation in the earth’s sub surface.

Geological surveys are carried out on the earth’s surface through observation, collection
and analysis of rock samples, water samples and also general understanding of the
geology and geological history of the area.

Geophysical surveys involve imaging of the earth’s sub-surface to identify areas where
there is the highest possibility of hydrocarbon generation and accumulation. These
surveys usually include processes such as gravity and magnetic surveys to identify
presence and depth prospective rocks and seismic surveys to identify appropriate rock
formations that may contain hydrocarbons.
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Geological and geophysical surveys can take up to 3 years in the exploration life cycle.
Their main purpose is in the identification of prospects and identify areas where
exploration drilling will be located. These processes do not discover presence of oil or
gas. Only drilling can.

Exploration Drilling
There is no known means besides drilling in to the earth’s sub-surface that can identify
presence of oil or gas accumulations or both. Exploration drilling is the process by which
a well is drilled to targeted depth to confirm the presence or absence of hydrocarbons.

The first well drilled in a new area is normally referred to as a wildcat. This type of well is
usually a very high risk well with a very high degree of uncertainty. The primary purpose
of an exploration well is to find oil and gas accumulation. There are also wells drilled with
a primary purpose of gaining more understanding of the geology. In all cases however,
drilling helps understand better the structure of the earth’s sub-surface as well as provide
more data for evaluation and understanding of the sub-surface. Rock and fluid samples
may be collected for analysis. All data obtained here is also harmonized with all other
data previously corrected in improve the understanding of the geology.

In the event that the well is not successful and no hydrocarbons are encountered, best
practice requires that the well is plugged and abandoned. The process of plugging and
abandonment involves a well being filled with cement and packed at high pressures to
ensure that no fluids or components can escape from down the well and mix with other
materials on the ground surface or near surface water aquifers.

In the event that the well does encounter hydrocarbons that are not in high quantity or
quality to make a commercially viable development, best practice is still to plug and
abandon the well.

In the event that a well is drilled and significant oil or gas is discovered, extensive
analysis is done at the well to determine the quality and possible quantity of the oil and
gas discovered. Well testing is done at this stage to check that the oil or gas discovered
can flow to the surface. In addition to this, numerous processes are set in to motion to
determine the viability of the discovery. There are cases where oil has been discovered
but after evaluation of the well, it is determined to be below commercial quantities.

At the point of a discovery further geological and geophysical surveys are conducted and
more wells are drilled. This stage in the oil and gas exploration cycle is known as the
Appraisal Stage. As the word suggests, the purpose in this stage is to establish the
quantity and the quality of oil and gas, quality and type of the reservoir, and whether the
oil and gas discovered is can be recovered at a profit.

POST DISCOVERY

Appraisal

When promising amounts of oil and gas are discovered in an exploratory well, a
programme of detailed field appraisal may begin. The purpose of this phase is to reduce
the uncertainty about the size and properties of the oil or gas field.
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Appraisal wells are drilled and additional seismic surveys conducted to collect information
and samples from the reservoir. The data collected is analysed and calculations are made
of the volume of oil or gas that the accumulation contains so as to determine whether it
is commercially worthwhile to develop a field for production. The quality and production
rate of the field is also determined. All this will help determine the type, size and the cost
of production facilities required to produce the field.

Appraisal may take several years (3-6 years) to complete and is itself very costly. It is also
important to note that appraisal does not always lead to production. In rare cases new
information may come out of the process that renders development unviable.

Field Development
The field development stage takes place after appraisal results have confirmed the
economic potential of the oil or gas reservoir. A development plan will be formulated to
develop the oil or gas field and presented to the government for approval. This plan will
cover all aspects of the development including design, size, production plan,
environmental management, target markets and the required infrastructure and costs.

The main activities and stakeholders involved include:

» To form a plan to develop the oil or gas field, including how many wells need to
be drilled to produce the oil or gas. Skills required are geologists, geophysicists
and reservoir engineers.

» To decide the best design for the production wells. This is done by drilling
engineers.

» To decide what production facilities are required to process the oil/gas before it is
sent to a refinery or customer. This is done by facilities engineers.

» To decide what the best export route might be for the oil and gas. This is done by
logistics engineers and other logistics experts.

» To decide on environmental management strategies. This is done by
environmental experts.

The field development phase is itself very costly and could take a period of 3-10 years
depending on the complexity of the discovery. Onshore developments are typically much
cheaper than offshore developments. They may also take a shorter time depending on
availability of other infrastructure. In cases where no other petroleum infrastructure
exists, onshore developments tend to be very challenging and costly too.

Production
Once the development stage is complete and all the necessary field installations and
facilities have been set up, production may begin. The hydrocarbon resource is extracted
to the surface, and then transported by pipelines and/or tankers to refineries where it is
refined and distributed to consumers as either petrol, diesel, liquefied gas, kerosene,
bitumen or other by-products.

It is important to note that crude oil cannot be used by consumers in its raw state. It
requires to be refined and broken into usable products as mentioned above. Natural Gas,
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once cleaned and separated from liquids, may be used in its raw state as an energy
source or as a raw material for petrochemical industries such as fertilizer plants.

Production can last several years with some wells known to produce up to 40 years or
more. The length and quantity of oil produced from a field depends on the size of the oil
or gas field and how expensive it is to keep the wells and production facilities running.

Decommissioning and Abandonment

Once an oil or gas field no longer contains sufficient quantities in its reservoir to justify its
economic profitability, it then undergoes decommissioning and subsequently
abandonment. Following decommissioning, the field site would be restored to its
approximate original condition or to some standard that results in stable environmental
conditions. This entails plugging of the wells, dismantling and removal of all surface site
facilities and equipment. This phase can take a period of up to 1to 5 years.
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