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The Process
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PHASES OF UPSTREAM OPERATIONS
•
•
1.
2.
3.
4.
5.

The exploration and production operations are in phases
The five interlinked phases are:
Exploration;
Appraisal
Development
Production
Abandonment
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EXPLORATION
•

The exploration phase involves extensive geological and geophysical studies.

•

It comprises of gathering, processing and interpretation of data.

•

In some cases, the data may have to be reprocessed and re-evaluated, to
generate drillable prospects that give a good understanding of the geological
structures, with a view to reducing the risk attached before drilling of the
prospect.

•

The well drilled to establish the presence or otherwise of petroleum in any given
prospect is called an exploration well.
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APPRAISAL
•

More seismic data may be gathered

•

It involves drilling of additional wells known
as delineation wells to reduce the degree of
uncertainty in the size and quality of the
potential field

•

One or more appraisal wells may be drilled

•

Based on data gathered it may be possible
to estimate the quantities and producibility
of oil and gas in the field
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DEVELOPMENT
•

•

If commercially profitable
accumulations of oil and gas are found
during appraisal drilling, development
phase begins

Offshore
loading to
shuttle
tanker

FPS
O

It involves Planning and deciding on
how to develop discovery
Gas Reinjection

•

Value creation is critical

•

Choosing the most cost-effective type
of development

•

Involves considerable investment

Water
Injection
Production
Cluster

Production
Cluster
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DEVELOPMENT PLAN
•

Development and production is a long
term activity, spanning 15 – 25 years and
therefore has a more permanent potential
impact on the environment.

•

This calls for a Development Plan which
details out a strict engineering design and
construction; environmental impact
assessment (EIA) which ensures that the
development and production will be done
in such a way as to have minimum
adverse impact on the environment.
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PRODUCTION
• It involves production of oil and gas
and water
• Involves production well planning
• Maintaining the rate of production
• Maximising the life of the
accumulation by injecting gas or
water into injection wells to maintain
pressure
• Reservoir management
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FIELD DEVELOPMENT PLAN
Ramp-up as wells
are drilled and
facilities completed

Plateau rate governed by facilities
capacity, reservoir management,
pressure maintenance

Economic
limit

Wells Drilled

Facilities Construction
Workovers
Abandonment
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ABANDONMENT

•

It is the last Phase of a
hydrocarbon project

•

It involves decommissioning of
any installations and subsea
structures associated with the
field
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GLOBAL INVESTMENT TREND
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OIL PRICE AND INVESTMENTS
•

•
•
•
•
•
•

Oil prices reflect supply and demand balances,
– Increasing prices often encouraging producers to increase supply.
– Increasing supply, in turn, typically requires increased investment in exploration and
production (E&P) activities.
– Lower prices reduce investment activity.
Technology has continued to unlock new sources of supply – notably shale oil and gas in
North America.
Global demand growth has slowed from the extraordinary pace of the past 20 years,
notably from China.
Capital expenditures have been cut by 30 percent in 2016.
Petroleum exporting countries and Governments around the world have suffered revenue
shortfalls.
Both international and national oil companies are negotiating aggressively for 10 to 30
percent discounts from oil-field service providers.
More than 200,000 employees have been laid off in the O&G industry
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INDUSTRY STRUCTURE
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INDUSTRY
STRUCTURE

COMMERCIAL
UPSTREAM
OIL & GAS

DOWNSTREAM OIL &GAS

Policy formulation,
monitoring & evaluation

Policy formulation, monitoring & evaluation

Petroleum
Commission
Upstream Regulator

Energy Commission
& Public Utilities
Regulatory
Commission

National Petroleum Authority
Downstream Regulator

Commercial Regulators

IOCs

INDUSTR
Y
PLAYERS

TOR

GNPC in
partnership with
IOC licensees
Exploration and
Production

Processing, refining

Ghana National
Gas Company
Processing, Pipeline

GNPC Explorco
GNPC Tradco

ENVIRONMEN
T
SECURITY

POWER

Ministry Of Power

Ministry Of Petroleum

POLICY

REGULATION

COMMERCIAL
MIDSTREAM
GAS

BOST and
Licenced Bulk
Distribution
Companies
Transportation
storage

A host of
licensed oil
marketing
companies,
petroleum
entities and
bulk distribution
firms
Petroleum products
importation, sale and
distribution

Energy
Commission &
Public Utilities
Regulation
Commission
Volta River
Authority,
IPPs
Generation

GRIDCO
Transmission

ECG, NEDCO
Distribution

Environmental Protection Agency & Petroleum Commission, Ghana Atomic Energy
Commission
Health, safety & environment

Maritime Authority, Navy and other Security Services
Security of maritime borders, installations and oil resources
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INDUSTRY IN PERSPECTIVE
•

Ghana is an emerging oil and gas producer with
enormous potential with over 5 years of
commercial production

•

Healthy investment climate and stable economy to
encourage investment inflows

•

Upstream industry made up of a mix of:
•
•
•
•

•

Majors (ENI)
Independents (Hess, Anadarko, Tullow,
Kosmos etc.)
NOC (PetroSA),
Local Ghanaian companies: E&P and Service
providers

Established Legal, Regulatory and Institutional
Framework for Oil & Gas sector

GNPC 2016
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HISTORY (1)

Onshore & Early Offshore
Exploration

First Deepwater Well Offshore
Ghana

Extensive acquisition of 2D seismic
by GNPC and IOCs in Deepwater
from 1988-2000

• First well drilled in 1896 onshore
• First 2D seismic acquired in 1968
• First offshore well drilled in Saltpond Basin in 30m of water in 1970

• South Dixcove -1 drilled by Phillips Petroleum offshore Cape Three
Points in 900 meters of water in November 1978.
• It established an Albian Source rock and a Turonian reservoir
• Increased 2D seismic coverage led to increased deepwater drilling
• In 1999, Hunt Oil Company drilled the WCTP-2X well in deepwater in
900m of water and discovered oil.
• Hunt Oil declared the find non-commercial.
GNPC 2016
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HISTORY (2)
• Increase coverage of 2D and 3D seismic data
Government awards large acreages • Steep relinquishment provisions in PAs
to IOCs in Deepwater
• Increase activity led to increase in data gathering and to a greater
understanding of the geology of the deepwater areas.
Deepwater Drilling in Keta Basin to
the east

First Significant or Commercial
Deepwater Discovery

• Deepwater drilling in Keta Basins established thick reservoir presence
• No oil and gas discoveries made in the Keta Deepwater
• In 2007 Mahogany-1 well drilled by KOSMOS in the West Cape Three Points
License discovered over 100m (about 312ft net) column of high grade oil
• 23 deepwater oil and gas discoveries made between 2008-2014
• Over 80% exploration success rate

GNPC 2016
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GNPC’S MANDATE AND OBJECTS
•

Ghana National Petroleum Corporation was established in 1983 by GNPC Law 1983
(PNDC Law 64) as a commercial strategic vehicle for state participation in the oil and
gas industry.

•

The Objects of GNPC as enshrined in section 2 (1) of PNDC Law 64 are:

“to undertake the exploration, development, production
petroleum.”
•

and disposal of

The newly passed E&P Law continue to complement PNDC Law 64 by giving GNPC rights
to undertake its mandate in all open blocks… and requiring all persons desirous of
undertaking upstream petroleum operations to partner with the Corporation

Upstream



Exploration and
Production
•
•
•
•
•
•
•

Licence Acquisition
Farm-in Activity
Exploration
Appraisal
Development
Production
Disposal

Midstream



Transport and
Logistics
• Pipelines
• Tankers
• Storage Facilities

Downstream



Refining and
Processing
• Refineries
• Processing Plants
• Retail Outlets
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GHANA’S OFFSHORE ACTIVITY MAP
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Sedimentary Basins in Ghana

Basin

Status

Tano-Cape Three Points

Shallow/Deepwater well
explored; Ultra deepwater
unexplored

Saltpond

Shallow water moderately
explored

Accra-Keta

Shallow water moderately
Explored; Deepwater
poorly explored

Voltaian

Huge Potential Untested;
Barely Explored
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Comprehensive Seismic & Well Database

2D Lines
3D Volume

2D & 3D Seismic Coverage
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Ghana Offshore Activity Map
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REGULATORY ENVIRONMENT
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LEGAL AND POLICY FRAMEWORK
Acts/Laws

Policies



The 1992 Constitution of the Republic of
Ghana

–

Ghana Shared Growth and
Development Agenda



GNPC Law (PNDCL 64)

–



Petroleum Exploration & Production Act (2016)

Energy Sector Strategy and
Development Plan



The Income Tax Act, 2015 (ACT 896)

–

The Gas Master Plan



The Petroleum Revenue Management Act,
2011 (Act 815) – Amended in 2015

–

The Gas Pricing Policy

–



Petroleum Commission Act, 2011 (ACT 821)

Local Content and Local
Participation



Local Content and local participation
Regulation

–

Model Petroleum Agreement (MPA)

Guidelines
•

Guidelines For The Formation Of Joint
Venture Companies In The Upstream
Petroleum Industry Of Ghana (March
28
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KEY HIGHLIGHTS OF THE NEW E&P LAW
New E&P Law passed by Parliament on 4th August, 2016 to replace PNDC Law 84 as the
primary legislation to regulate Ghana’s upstream petroleum sector.
The new law is expected to improve the business environment for petroleum exploration
and production in Ghana, as well as enhance the State’s fiscal benefits.
Some highlights of the new Law are:
•

GNPC remains a partner in all Petroleum Agreements with a minimum of 15% initial
carried interest in plus Additional interest.

•

The Corporation remains permitted to undertake petroleum activities in an open area
which is not covered by a petroleum agreement.

•

Any borrowings in excess of US$30million for purposes of Exploration and Development
will have to go to Parliament

•

GNPC will have preemption rights if contractor is selling any stake;

•

The new law clarifies the application of finance lease in respect of assets used in
petroleum operations. The asset will be treated as a purchased asset if the finance lease
charges exceed 75% of the cost of the asset.
GNPC 2016

29

UPDATE ON KEY PROJECTS
GNPC 2016

JUBILEE FIELD
• Mahogany-1 well discovered oil in June
2007
• Hyedua-1 well also discovered oil
August 2007
• The two discoveries were found to be
in the same oil pool
• Decision was taken to unitize the field
at initial 50% WCTP:50%DWT
• 1st Redetermination completed in
December 2011 at a split 54.37%
WCTP and 45.63% DWT
• GNPC holds 10% initial interest and
3.64% additional paying interest
(13.64%)
• Government of Ghana have 5%
Royalty on gross production
GNPC 2016
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Jubilee Field – Development Concept (cont’d)
Phase 1
• Plan of Development approved in
July 2009
• Drilling and completion campaign

completed
• All subsea infrastructure
installed, commissioned and
hooked up to FPSO
• First oil achieved on 28th
November, 2010
Phase 1A
• Completed Phase 1A subsea
infrastructure expansion
• Drilling campaign completed
32 2016
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Jubilee Field – Development Concept Greater Jubilee Full Field
Development
– Greater

Jubilee

integration

of

is

the

Current

Jubilee Field and Mahogany
and Teak discoveries in the

West

Cape

Three

Points

Block
– Preparation

of

Plan

of

development suspended as
a result of Turret Bearing
issue
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Jubilee Field – Production Status
Production Status
• Total of 178.84 MMbbls produced over 5 years with average
daily production above 100,000 bopd since 2013
• A total of 16.912 MMbbls produced as at August 2016 with an

average daily production of 69,314.21 bopd
• Ghana group has lifted 31.99 MMbbls sold at an average price
of US$88.59/bbl
• Three (3) cargoes totalling (2,93 MMbbls) lifted on behalf on
Ghana Group in 2016 representing 18% of the total lifted by

partners
• Recoverable reserves of 455 million barrels and 456 billion
cubic feet (bcf) of gas as at June 2016
• Total volume of Gas delivered to GNGC of 39,837 MMscf

Challenges
• Production impairment due to fines
• Damage of High pressure compressors
• Failure of Deck boiler
• Damage on the turret bearing of the FPSO Kwame Nkrumah
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Tweneboa-Enyenra-Ntomme (TEN) Field
• Made up of Three fields:
Tweneboa, Enyenra, Ntomme
• FPSO capacity: 80,000 bopd
• Project spend: $4bn to First Oil

• Wells: 24 in total / 10 for First
Oil
• Total Reserves: 300 MMboe

(239MMbo and 360 bcf of gas)
• Plan of development (POD)
approved by the Minister for

Petroleum on 29th May, 2012
35 2016
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Tweneboa-Enyenra-Ntomme (TEN) Field (cont’d)
• The FPSO Prof. Mills which holds
the

world’s

largest

turret

of

3,055 tones arrived in Ghana on
2nd March, 2016

• First oil achieved on 17th August
2016
• Current production is at 31,600

bbls per day
• Expected peak oil production:
76,000bopd
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TWENEBOA-ENYENRA-NTOMME (TEN) FIELDS (cont’d)
•

First oil and gas project with important FPSO and Subsea production

components fabricated in-country (FPSO spools, suction piles, mud mat,
jumpers, sleepers and gas export manifold)
•

First NAG production from Tweneboa field expected in 1st Quarter 2017

•

Gas export will be achieved through a subsea pipeline and manifold
structure interconnection to the existing Jubilee pipeline

•

The TEN Gas Sales Agreement expected to be negotiated between GNPC
and its partners in the coming months

•

Drilling operations on the field expected to resume after ITLOS ruling in late

2017
37 2016
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OCTP – SANKOFA GYE-NYAME
Integrated oil & gas development in 2
phases

Phase-1 Oil
•
•
•
•
•

8 oil producers
3 water injectors
3 Gas injectors
Spread-moored FPSO
Subsea tie-back in a daisy chain

Phase-2 development of NAG with oil
•
•
•

5 gas producers (4 Sankofa Main + 1 GyeNyame)
Onshore Receiving Facility (ORF) at Sanzule
63km – 22” OD Gas export pipeline

Reserves
•

204 MMbbls of oil and 1,071 bcf of gas as at
June 2016
38 2016
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OCTP – SANKOFA GYE-NYAME (cont’d)
Current project status
• The integrated POD was approved by the Minister of Petroleum on 30th
December, 2014

• Awarded major contracts (FPSO – Yinson; Drilling and completion –
A.P.

Moller Maersk and SPS – General Electric - GE) in 1st Quarter

2015

• Gas Sales Agreement (GSA) and Heads of Agreement (HoA) were
signed in June, 2015
• World Bank backed security package agreement signed - PRG (Partial

Risk Guarantee)
• First oil and gas expected by August 2017 and February 2018
respectively.

39 2016
GNPC

OCTP – SANKOFA GYE-NYAME (cont’d)
Current project status
•

Sixteen (16) out the total nineteen (19) wells approved for the OCTP oil and
gas development have already been drilled – 7 oil producers, 3 gas
producers, 3 gas injectors and 3 water injectors

•

Construction of all 17 topside modules have been completed and lifted onto
FPSO in Singapore fro integration

•

Overall progress of work was 54.3% against a target of 54.8% as at end of
August 2016
• Drilling operations – 38.0% against a planned of 31.7%
• FPSO contract – 88.1% vs. 89.0% target); pre-commissioning

activities commenced
• SPS contract – (progress is 76.2% vs. 79.1% target)
• Risers & Flowlines (R&F) – 37.1% versus a target of 36.0%
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VOLTAIAN BASIN PROJECT (VBP)
• The Voltaian Basin is a huge inland
sedimentary basin constituting almost
40% of Ghana’s land mass
Voltaian
Basin
\

• Covers

an

area

of

approximately

103,600 sqkm
• GNPC is pioneering exploration activities
in the inland Voltaian basin under its 5year initial exploration programme from
2015 – 2019
• The main project objective is to establish
the

prospectivity

and

enhance

the

41 2016
knowledge base of the Voltaian GNPC
Basin

VOLTAIAN BASIN PROJECT (VBP) (cont’d)
• The VBP is GNPC’s flagship project
through which the Corporation will
exert
Voltaian
Basin

significant

impact

on

the

Ghanaian petroleum industry

\

• The

5-year

reconnaissance

program will cover 2D seismic data

acquisition

and

processing,

environmental impact assessment,
community relations management

and drilling of 2 conventional
42 wells
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FUTURE TREND
GNPC MANDATE
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GNPC’s Strategy

GNPC’s overarching strategic
objective is to be a;
• Stand-alone operator by 2019)
• World-class operator by 2027

GNPC 2016
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Pillars of the Strategy
•

•

•

•

Building capacity and expanding activities
– Investing systematically and prudently in building operating
capability to manage a wider portfolio of producing assets.
Replacing and growing reserves
– Investing in high impact initiatives for the replacement and growth of
reserves.
Efficient capitalization and optimum participation
– Securing capital at the lowest possible cost to maintain an optimum
level of participation in petroleum operations.
Catalysing local content development
– Expediting the creation of an appropriate environment for Ghanaian
participation in the upstream sector of the petroleum industry.
GNPC 2016
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Expected Outcomes of the Strategy
GNPC emerges a
strong NOC-

•
•
•

Becomes active independent operator
GNPC capabilities comparable to best in industry
Ensures better Ghanaian control over contracting process

Ghana Makes More
discoveries

•

Through expanded activities and investments

•

Both within Ghana and beyond at the right time

•

To replace and increase reserves

Ghana increases its •
share of daily
•
production

Boosting revenue to public funds
More fuel for power generation and industrial growth, thus improving
energy security

Increased local
content and local
participation

•
•

Supporting the development of a globally competitive local industry
Well integrated with the rest of the economy

•
•

Creating employment
Retaining maximum value for Ghanaians
GNPC 2016
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FUTURE TREND

HARNESSING RESOURCES
EXPLORCO
INCREASING PRODUCTION

HARNESSING STRANDED RESOURCES

GNPC 2016
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EXPLORCO
• The Law that established GNPC, allows it to establish subsidiaries to
perform operations on its behalf
• Explorco established in November 2012, is a wholly-owned subsidiary of
GNPC. It became operational in December 2013.
• The GNPC Exploration and Production Company Limited (Explorco)
was established:
• So GNPC can grow its interests and participation in exploration and
production activities in Ghana and beyond
• As a GNPC strategic tool to achieve rapid capacity building and technology
transfer to GNPC staff
• As a separate entity to participate in E&P activities by taking on measured
commercial risk in selected blocks, and building operating capability
through the Joint Operating Company (“JOCs”) concept/model in
partnership with world-class operators.
49

OPERATING STRUCTURES – ENHANCED
PARTNERSHIP MODEL
CO-OPERATOR

•SDWT - OPCO
•OSWT/EK - GOSCO

SPECIAL
ARRANGEMENT
(IMT)

PARTNER ROLE

•ESWT
•BLOCK4

•DWTCTPW-ECO
•DWTCTP-HESS
•BLOCK 2 SPRINGFIELD

CO-OPERATOR; OPCO
TO BE EVENTUALLY
INHERITED BY EXPLORCO
AT AN AGREED TIME

SECONDMENT OF
EXPLORCO
STAFF/AGREED ROLES;
INCREASED
INVOLVEMENT OF
EXPLORCO STAFF IN
OPERATIONS

SECONDMENT OF
EXPLORCO STAFF IN
OPERATIONS

50
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EXPECTED GROWTH

JOC/OPCOs;
Offshore: shallow
and Deepwater
operations

Stand-alone operator;
Expansion with integration of
GNPC staff; Dominant
position in Ghana; Producing
Assets; Onshore Voltaian
operations; IPO-Ghana

Domestic & International
Operations;

2027 & BEYOND

2019-2026

2013-2018
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PROJECTED DEVELOPMENTS OFFSHORE GHANA
N&ST
SGN

TEN

JUBILEE
HUB

HESS

SDWT

-3000m
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DEEPWATER EXPLORATION OPPORTUNITIES
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Conclusion
•

Ghana’s oil and gas sector is nascent and very promising

•

Ghana has a strong legal and regulatory framework governing upstream petroleum
operations.

•

GNPC is the commercial arm of government venturing into full scale upstream
petroleum activities and has shed of all quasi-regulatory functions to the Petroleum
commission

•

GNPC per its mandate is focused on developing the upstream sector, and is
evolving to become an integrated company with assets within various aspects of
the value chain due to its gas resources

•

Significant efforts are being put in place to build national capacity to actively
participate in the sector

•

GNPC has interest in projects across the upstream value chain - exploration,
development and production

•

Ghana’s upstream sector is growing; Explorco is expected to be a key player in the
industry
55
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For the TEN project

FPSO J.E.A Mills

Thank you
Ghana National Petroleum Corporation
Private Mail Bag, Tema, Ghana
www.gnpcghana.com
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