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PREAMBLE
This Mid-Year Review on the Ghana
Wholesale Electricity Market is presented
by the Electricity Market Oversight Panel
in compliance with the Electricity
Regulations, 2008 (L.I. 1937).
The Electricity Supply Industry (ESI),
under the Ghana Power Sector Reform
Programme which was launched in the
1990s, introduced far-reaching policy and
institutional changes in the regulatory
environment in order to stimulate the rapid
transformation of the sector into
international standards. The reform efforts
have led to the establishment of the
Wholesale Electricity Market (WEM) and
the Electricity Market Oversight Panel
(EMOP).
In conformity with EMOP’s mandate of
supervising the operation and
administration of the Wholesale Electricity
Market, this document has been developed
to:
Report on EMOP’s activities
as required by law (LI 1937) to
be made to Energy
Commission and the Public
Utilities Regulatory
Commission;
Make information on the
WEM available to
stakeholders, including Policy
Makers; and
Assist with planning in the
power sector, as may be
necessary, by Electricity
Industry Players and other

stakeholders.
The Report consists of the following four (4)
Chapters:
Chapter One (1) discusses the context
within which EMOP has been established
as well as the activities and performance of
EMOP over the period.
Chapter Two (2) contains a review of the
rst-half operational performance of the
WEM in respect of the technical delivery as
well as issues relating to electricity demand
and supply in the system
Chapter Three (3) provides a review of the
commercial and nancial aspects of the
WEM in respect of the pricing of electricity
in the WEM. It outlines the structure and
pricing principles of the WEM as provided
in the LI 1937. In addition, it discusses
lingering issues relating to the challenges
associated with the cost of excess-capacity
of generating assets in the WEM.
Chapter Four (4) provides an overview of
the outlook for the second-half of the year
regarding the projections made in the 2019
Electricity Supply Plan (ESP).
The EMOP would very much appreciate
and welcome comments from readers on
the Report. Reasonable care has been taken
to ensure the information contained in this
report is accurate at the time of publication,
nevertheless, any errors, omissions or
inaccuracies therein are regretted.
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EXECUTIVE SUMMARY
The Electricity Regulations, 2008, L.I. 1937 established the Wholesale Electricity Market (WEM) to
facilitate wholesale trading of electricity and the provision of ancillary services in the National
Interconnected Transmission System (NITS). To ensure fairness and transparency in the WEM,
the L.I 1937 further established the eleven member Electricity Market Oversight Panel (EMOP).
The EMOP, has made signicant progress which includes coordinating the development of the
Ghana Wholesale Electricity Market Design, sensitizing Market Participants on the WEM, analyzing
performances of key WEM indicators and examining implications of discerning trends resulting in
the publishing of the monthly WEM bulletin (market watch). The EMOP has also successfully
established a Monitoring Link with GRIDCo to observe information on the NITS in real time,
developed a Complaint and Dispute Resolution Procedure to resolve disputes referred to it by
Market Participants and intensied efforts to ensure the completion and implementation of the
Market Rules by the end of 2020.
But for a few challenges such as fuel supply and system failures, the electricity supply and WEM
operations were generally stable, enhancing the reliability of supply to consumers. Of the 5,012.5 MW
nameplate installed generating capacity, to total of 4,403 MW was available largely due to derating
and unavailability of power plants as a result of maintenance works and low level of water in the
hydroelectric stations.
The system peak load or demand for the rst half of 2019 was 4.8% higher than as projected and 10.1%
higher than the system Peak load recorded in the same period in 2018.
The actual electricity supplied in the rst half of 2019 was 7.2% higher than the projected in the 2019
expand and 14.2% higher than the electricity supplied for the same period in 2018 with supply from
domestic sources constituting 99.04% of the total supply. Thermal-based supply was the dominant
source of supply electricity in this period.
The ECG and PDS consumed 71.4% of the total electricity supplied in the rst half of 2019 against the
projected 63.8% in the 2019 ESP. Consumption at VALCO, Mines and exports to CEB and SONABEL
accounted for 5.8%, 7% and 7.9% respectively of the total electricity consumed.
Apart from the hydroelectric plants, the VRA Power Plants in the Tema Power Enclave and Ameri
Power Plant, all other plants had lower Capacity Utilization Factors (CUF) than projected for the rst
half of the year, mainly due to fuel supply and technical challenges. The average Load Factor of
78.05% recorded for the rst half of 2019 was marginally higher than projected in the 2019 ESP by
1.7%. The Cenpower Plant declared COD in June 2019.
Apart from Liquid Crude Oil (LCO) which was projected not to be used, the consumption of all other
fuels (heavy fuel oil and natural gas) was lower than projected in the 2019 ESP. Natural gas
consumption dominated the fuel mix with gas from ENI dominating and supply. LCO was consumed
during the rst half of 2019, contrary to projections due to natural gas supply challenges to the power
plants.
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The average prices of HFO and LCO during the rst half of 2019 were 1.9% higher and 5.7% lower
than the average prices in the same period of 2018 respectively. The Takoradi – Tema Interconnection
Project (TTIP), which will allow reverse ow of gas from Takoradi to the Tema Power Enclave was
completed and commenced ow in June 2019.
In terms of transmission, the completion and commissioning of the 330 kV Aboadze to Kumasi
transmission line, 330 kV Kintampo to Bolgatanga and the 161 kV Asawinso to Juaboso in the rst half
of 2019 has resulted in appreciable improvement in voltage levels in the Western and Ashanti
Regions. Despite efforts to improve power transmission in the NITS, the transmission system
experienced three partial collapses due to factors such as tripping of transmission lines. Electric
power transmission losses were relatively higher in the rst half of 2019 compared to that in the same
period of 2018 by about 0.8%.
To manage the process towards the successful implementation of the Electricity Transmission
Ancillary Services Pricing Policy and Guidelines developed by the PURC in 2012, the EMOP has
reviewed the Policy and Guidelines and submitted the reviewed report to the Energy Commission for
their action.
With a combined dependable operating capacity of 4,365 MW compared to the maximum demand of
2,781 MW recorded in the rst half of 2019, the unpleasant nancial obligation on off-takers and
consumers requiring payment for the excess capacity procured by the ECG and GoG has posed a
major challenge for the pricing of electricity. Excess generating capacity obligation amounted to US$
125.49 million for the rst half of the year. Total obligation for 2019 is forecasted to be US$ 283.9
million.
The EMOP intends to undertake an assessment of the option to project the “minimization of excess
capacity cost” as the primary objective in the real-time dispatch of power plants in the WEM until the
issue of excess capacity is resolved.
Outlook for the second half of 2019 looks good even with the relocation of Karpowership’s 470 MW
power plant to Takoradi, provided the operational availability of the remaining plants are assured. A
total electricity supply of 8,630 GWh from domestic sources is projected for the second half of 2019
with thermal plants dominating the electricity supply with 67%, followed by hydro with 32.7%. The
ECG is projected to consume 63.8% of total electricity supply according to the ESP, 2019.
Natural gas is projected to account for 67.8% of total fuel required for thermal generation in the
second half with GNGC projected to lead the supply of natural gas. Owing to some challenges,
Karpowership will continue to operate on HFO contrary to the switch to natural gas in September,
2019 as projected in the 2019 ESP.
There is the need for the diversication of fuel supply sources as the reliability of electricity supply is
assured if the sources as well as the types of fuel are well diversied.
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CHAPTER ONE
WHOLESALE ELECTRICITY MARKET (WEM)

Introduc on

T

This chapter provides the legal framework for the establishment and mandates
of EMOP. It also discusses the progress made so far by EMOP in the execution of
its mandates. This chapter is intended to provide the relevant background and
understanding of the issues discussed in the report.

1.1. WHOLESALE ELECTRICITY MARKET (WEM)

Electricity is a commodity that can be bought, sold, and traded. An electricity market is a
system that enables purchases and sales, and manages the settlement of these transactions.
Long-term trading arrangements are contracted through Power Purchase Agreements
(PPAs) which represent bi-lateral transactions between counterparties while short-term
trading is supervised by the Market Operator who is also responsible for settlements. In view
of this, the Market Operator requires knowledge of the trading arrangements and
transactions in the market in order to maintain supply and load balance in real-time.
1.1.1. The Ghana Wholesale Electricity Market

1.1

WHOLESALE ELECTRICITY MARKET (WEM)

The Power Sector Reform Programme (PSRP) embarked on by Ghana in the 1990's adopted a
Competitive Wholesale Electricity Market mechanism and set out structures and policies to
remove monopolistic tendencies and market dominance in the sector. The reforms resulted
in the unbundling of the Electricity Supply Industry (ESI) leading to the establishment of an
independent Transmission Utility (GRIDCo) and the creation of the regulatory platform for
the sector in the latter part of the decade.
The enactment of the Electricity Transmission (Technical, Operational and Standards of
Performance) Rules, 2008, L.1934, dened the National Interconnected Transmission System
(NITS) and provided the legal framework for open, fair and non-discriminatory access to
electricity transmission network for all industry players. The quest for a competitive power
sector was further boosted by the enactment of Electricity Regulations 2008 (L.I.1937) which
establishes a Wholesale Electricity Market (WEM) to facilitate the wholesale trading of
electricity and the provision of ancillary services in the National Interconnected
Transmission System (NITS) .
6 | page
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The Ghana Wholesale Electricity Market is structured to consist of (a) Bilateral Contracts
Market involving contracts between wholesale suppliers and other Market Participants for
electricity supply; and (b) a Spot Market to provide for additional electricity requirement by
Market Participants beyond contracted capacity to make up for shortfalls and balances. The
Electricity Regulations 2008 also provides for the development of Market Rules to serve as
the primary guidelines that govern operations in the WEM and is administered by the
Electricity Transmission Utility (GRIDCo).
In accordance with Regulation 8(1) of L.I. 1937, A Person shall not participate in trading in the
Wholesale Electricity Market unless that person:
(a)

has an operating license or permit issued by Energy Commission;

(b)

is registered with the Electricity Transmission Utility; and

(c)

has entered into a contractual arrangement with the Electricity Transmission
Utility.

The operating licenses or permits issued by the Energy Commission are in the following
categories:
(a)

Electricity Wholesale Supply;

(b)

Electricity Distribution;

(c)

Electricity Brokerage: and

(d) Bulk Customer;
A full list of the current Market Participants as at the end of July, 2019 is attached as appendix

1.2. ESTABLISHMENT OF THE ELECTRICITY MARKET OVERSIGHT PANEL (EMOP)

The administration and operation of the WEM by the Electricity Transmission Utility as per
the Electricity Regulations 2008, is to be supervised by the Electricity Market Oversight Panel
(EMOP) which will advise the Energy Commission accordingly.
As per Regulation 17(2) of the Electricity Regulations 2008, the members of the EMOP shall be
appointed by the Minister responsible for Energy. The membership of the EMOP is made up
of institutional representation recommended by law, representatives nominated by Market
Participants and an Expert appointed by the Minister for Energy.

1

The NITS consists of plants and equipment operated at high voltages including the 69kV, 161kV and 330kV

infrastructure as well as the 225kV interconnection with La Cote D’Ivoire power system.

WHOLESALE ELECTRICITY MARKET (WEM)

1 of this document.

within the distribution network which are operated below 69kV and consisting of low voltage 33kV,11kV and
415V lines serving industrial and residential customers.

2019 Mid-year Review Of The Ghana Wholesale Electricity Market (WEM)

7 | page

1.1

2 The NITS is exclusive of embedded generation assets and infrastructure consisting of plants and equipment
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Regulation 17 (1) of L.I. 1937, constitutes the 11-member EMOP as follows:
(a) The chairperson;
(b) The Executive Secretary of Energy Commission;
(c) The Executive Secretary of the Public Utilities Regulatory Commission (PURC);
(d) The Chief Executive Ofcer of Ghana Grid Company Limited (GRIDCo);
(e) The head of System Operations and Control of Ghana Grid Company Limited
(GRIDCo);
(f) One representative nominated by;
(i) the distribution licensees, and
(ii) the bulk customers
(g) Two representatives nominated by the wholesale suppliers;
(h) One person responsible for the administration of the Electricity Market
Oversight Panel; and
(i) One other person with knowledge and experience in matters relevant to the
wholesale electricity market.
The Electricity Market Oversight Panel (EMOP) was established and inaugurated by the
Minister of Energy on 22nd December, 2017. Three working committees have been formed
by the Panel to ensure the effective execution of its mandate.

1.1

WHOLESALE ELECTRICITY MARKET (WEM)

The day-to-day administration of EMOP is coordinated by the EMOP Administrator. The
Administrator is supported by a Secretariat which has been established by the Energy
Commission.
The lists of the current membership of the EMOP and its working committees are attached at
appendix 2.
1.2.1. Mission and Vision of EMOP
The mission of the EMOP is to institutionalize a fully functional, well administered
contestable Wholesale Electricity Market in Ghana where there is fairness and transparency,
to boost investor condence and drive efcient operations of market participants in an effort
to provide adequate, safe, efcient and reliable electricity to support the socio-economic
development of Ghana.
The vision of the EMOP is to make the Wholesale Electricity Market of Ghana, a model and
benchmark market structure in Africa.
1.2.2. Responsibilities of EMOP
The functions of EMOP, as enshrined in Regulation 18 of the law (L.I. 1937) are to:
(a) monitor the general performance of the market administration functions of the
Utility;
(b) ensure the smooth operation of the wholesale electricity market;
8 | page
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(c)
(d)
(e)
(f)
(g)
(h)
(i)
(j)

review the operations of the wholesale electricity market and studies related to
the development of the market;
review procedures, manuals and electricity market rules for the operation of the
wholesale electricity market;
monitor pre-dispatch schedules;
resolve disputes referred to it by market participants in respect of transactions in
the wholesale electricity market;
ensure the effective and consistent application by the Utility of the rules and
standards of the wholesale electricity market;
ensure the long-term optimization of hydro-electricity supply sources in the
country;
make appropriate recommendations to the Commission in respect of the Panel’s
functions; and
perform any other function conferred on it by the Commission.

1.2.3. Progress Made So Far
1.2.3.1. Supervision of the Market Design development
The Market Operator (GRIDCo), per LI 1937, has the responsibility to develop Market Rules
which will govern the operations of the WEM. The EMOP is coordinating the development of
the design and Market Rules.

The EMOP, in October 2018, also organized a National Stakeholder Forum in Accra where
government and key decision makers were engaged.
1.2.3.3. WEM Monthly Bulletin
The publication of the Wholesale Electricity Market (WEM) Bulletin commenced in January
2016, when the secretariat was set up by the Energy Commission in readiness for the
inauguration of the EMOP, to help in the dissemination of information on the WEM. Prior to
the publication of this bulletin, no coherent public information existed on the WEM. The
bulletin covers major developments in the Wholesale Electricity Market of Ghana. It analyses
the performance of key WEM indicators against their benchmarks, and examines the likely
implications of any discernable trends in the market.

2019 Mid-year Review Of The Ghana Wholesale Electricity Market (WEM)
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1.1

The oversight responsibility of EMOP over the market requires interaction with, invariably,
all the key stakeholders of the Power Sector, principally the Transmission Utility and the
Regulators as well as the Market Participants. In view of this, the EMOP has held series of
stakeholder forums to engage market participants to fully apprise them of the activities of
EMOP as well as events in the WEM. These engagements have been held with Market
Participants in the Western and Ashanti Regions at Tarkwa and the Northern Region at both
Bui and Tamale.

WHOLESALE ELECTRICITY MARKET (WEM)

1.2.3.2. Stakeholder Education on WEM

Electricity Market Oversight Panel (EMOP)

The EMOP secretariat has published the 2016, 2017 and 2018 editions of the monthly
Wholesale Electricity Market bulletin while the publication of the 2019 editions are ongoing.
The published editions can be accessed from http://www.energycom.gov.gh/emop/ghanawholesale-electricity-market-watch-monthly-bulletin.
1.2.3.4. Establishment of a Monitoring Link with GRIDCo

1.1

WHOLESALE ELECTRICITY MARKET (WEM)

The Electricity Market Oversight Panel has established a Monitoring Link with the Electricity
Transmission Utility (GRIDCo). The link enables the EMOP to observe, in real time, all
information on the National Interconnected Transmission System (NITS). The link is used to
monitor Real Time Dispatch of electricity from wholesale electricity suppliers on the grid. It
displays information on system demand, system generation, electricity export and import,
plants generation, water levels of the hydro dams, available generation at peak, projected peak
load, system frequency, Tema gas supply pressure, voltages of GRIDCo’s bus bars and feeders,
GRIDCo substation loads, reactive power generation and the power factors at which the plants
are generating.
The monitoring link enables the EMOP to, among other things:
(a) ascertain that Pre-Dispatch Schedule of electricity conforms to Real Time
Dispatch;
(b) source of information used in the preparation of the Ghana Wholesale Electricity
Market Bulletin; Weekly Statistics and Power Sector Situation Report;
(c) acquire rst-hand information on potential load shedding;
(d) acquire information about the stability of the System;
(e) analyze the changes in demand and make appropriate recommendations to
GRIDCo;
(f) monitor the electricity generation mix.
(g) monitor Ghana’s interaction in the Regional Electricity Market (import and
export);
(h) monitor the water level of the hydro dams.
The monitoring link is accessed from a smart television which is mounted at the Ofce of the
EMOP Secretariat.
The EMOP has further developed a web-based application http://www.emopgh.org to make
the monitoring link accessible on any electronic device (computer, mobile phone, tablet and a
smart TV). A log-in is required for access.
The unique feature of the application is that the data which is accessed can be downloaded and
exported into Excel for analysis, including graphical presentations.
1.2.3.5. Dispute Resolution
Regulations 18 (b) and 18 (f) of Electricity Regulations, 2008, (L.I. 1937) mandates the Electricity
Market Oversight Panel (EMOP) to:
(a) ensure the smooth operation of the Wholesale Electricity Market (WEM); and
(b) esolve disputes referred to it by market participants in respect of transactions in
the Wholesale Electricity Market.
10 | page
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Pursuant to these Regulations, the EMOP has developed a Complaint and Dispute
Resolution Procedure to ensure that these functions are carried out effectively. The
procedure sets out the guidelines for making a complaint to the EMOP and also the processes
employed by the EMOP to resolve disputes between Market Participants.
In the rst-half of 2019, two (2) disputes between the Utility (GRIDCo) and wholesale
suppliers and two (2) others between the Utility and bulk customers were presented to the
EMOP for resolution. All of these disputes have been resolved by the EMOP.
1.2.3.6. Development of an allocation framework for legacy hydro power generation
In accordance with Regulation 18(1), (h) of the L.I 1937, the EMOP has developed a
framework for the allocation of electricity supplied from the Akosombo and Kpong power
plants (legacy hydro). This is in line with EMOP’s mandate of ensuring the long-term
optimization of hydro-electricity supply sources in the country. The framework has been
developed as a transitional methodology prior to the full implementation of the Spot Market
mechanism provided for in the Electricity Regulations, 2008 (L.I. 1937).
1.2.3.7. Participation in the 6th Forum of the ECOWAS Regional Electricity
Regulatory Authority (ERERA) and Launching of the Regional Electricity Market

1.2.4. Way Forward
1.2.4.1. Development and Implementation of the Market Rules
EMOP has intensied efforts to speed up the process of developing the Electricity Market
Rules by GRIDCo. The EMOP is coordinating the process and has set timelines to ensure that
the development of the Market Rules is completed by the end of 2019 towards its full
implementation from 2020 onwards.
A road map for the implementation of the market rules is being developed and will include
comprehensive stakeholder engagements with market participants, governmental
organizations, civil societies and development partners. As part of the implementation,
market participants shall go through registration processes with the market operator
(GRIDCo).

2019 Mid-year Review Of The Ghana Wholesale Electricity Market (WEM)
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1.1

At the forum, the Ghana Wholesale Electricity Market was selected as a model for the
Regional Electricity Market. Subsequently, ERERA, sent a team of consultants to Ghana to
study the structures and the governance of the WEM.

WHOLESALE ELECTRICITY MARKET (WEM)

EMOP participated and played a major role in the 6th Forum of ERERA and the launching of
the phase 1 of the Regional Electricity Market which was held at Cotonou, Benin from 26th
June to 29th June 2018. As part of the events, EMOP delivered a presentation on the Ghana
Wholesale Electricity Market, and the policies and strategies adopted to ensure the
integration of the local market into the regional market. The EMOP also took part in a Panel
discussion where issues relating to the Electricity Market and the Power Sector in general,
were discussed.

Electricity Market Oversight Panel (EMOP)

1.2.4.2. Institutional Reforms
The institutional reforms being implemented in the power sector and prescribed by law
requires the separation of market operator functions from the transmission asset owner
responsibilities. The separation is to enable the implementation of a fully liberalised
wholesale electricity market. The EMOP intends to engage stakeholders, particularly policy
makers, to discuss and develop timelines towards the establishment of the independent
Market Operator during the second-half of 2019.
1.2.4.3. Advisory role of EMOP
The EMOP advises the Energy Commission and Public Utility Regulatory Commission
(PURC), on matters relating to the Ghana Wholesale Electricity Market in accordance with
the L.I 1937. The expertise of the EMOP could be tapped into by stakeholders other
government institutions.

1.1

WHOLESALE ELECTRICITY MARKET (WEM)

The EMOP will be undertaking a study to determine the appropriate dispatch methodology
that could help minimize excess capacity payment while mitigating its impact on end user
tariffs.
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CHAPTER TW0

MID-YEAR REVIEW OF THE GHANA WHOLESALE ELECTRICIT Y MARKET

Introduc on
Besides a few challenges, electricity supply and operations in the WEM was generally stable
resulting in enhanced reliability in the supply of power to consumers. The challenges which
adversely impacted on the performance of the wholesale electricity market were mainly due
to fuel supply challenges, high nancial obligations associated with excess capacity and few
system failures caused by tripping of some transmission lines, dips in natural gas supply
pressure and the inability of some power plants to respond quickly to surges in demand.

The aggregate nameplate installed generating capacity in the country stood at 5,012.5 MW of
which 4,819 MW (96.1%) are operated in the NITS and the remaining 193.5 MW (3.9%) are
embedded within the distribution network. 1580MW (31.6%) of the installed generating
capacity is in hydroelectric stations, 16.6% is operating HFO, 36.8% operating gas and 7.3%
operating in diesel. The total available capacity was 4,403 MW largely due to derating and
unavailability of some units as a result of fault or maintenance.
The Electricity Supply Plan (ESP) provides a forecast of electricity demand and supply in the
short to medium term.
2.1.1. Electricity Supply Plan (ESP)
The Electricity Supply Plan (ESP) is a document compiled by the Electricity Supply Plan
Committee. The Committee is made up of representatives from Energy Commission,
GRIDCo, Volta River Authority (VRA), Bui Power Authority (BPA), Electricity Company of
Ghana (ECG) and the Northern Electricity Distribution Company (NEDCo). The ESP
presents an outlook of electricity demand and supply for the year taking into consideration
all the committed power projects and existing supply sources. It assesses the available hydro
generation taking into consideration reservoir elevations at Akosombo and Bui.
Additionally, it presents projections of power generation requirements that would ensure
adequate and reliable supply as well as the associated fuel requirements and costs in a given
2019 Mid-year Review Of The Ghana Wholesale Electricity Market (WEM)
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This chapter discusses the technical performance of the WEM with respect to
available generating resources vis-à-vis demand and supply of electricity in
the WEM as well as the challenges which limited the achievement of
projections. It also discusses the transmission grid infrastructure capacity
and its performance during the rst half of the year.
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year. The availability of the transmission system and associated infrastructure requirements
are also discussed.
2.2. ELECTRICITY DEMAND
2.2.1 Projected Electricity Demand
Peak electricity demand in the total system was projected to reach 2,653 MW in the rst half of
2019 compared to the actual peak system demand of 2,433 MW recorded in the same period of
2018, representing a 9% increase. Average electricity demand in the rst half of 2019 was
projected to be 1,982 MW, which was 10% higher than the 1,802 MW recorded in the same
period in 2018.

2.0 MID-YEAR REVIEW OF THE GHANA WHOLESALE ELECTRICITY MARKET

2.2.2 Actual Electricity Demand
System Peak demand, made up of domestic and export loads, recorded in the rst-half of 2019
was 2,781 MW compared to the 2,525 MW achieved in 2018. There was a 256 MW increase in
demand. This was 10.1% higher than the peak demand in the rst half of 2018 and 4.8% higher
than the peak demand projected in the 2019 ESP. Additionally, average electricity demand
recorded in the rst-half of 2019 was 8.8% higher than the average demand recorded in the
same period in 2018. In meeting the peak demand of 2,781 MW recorded in the rst-half of
2019, the supply from all the hydroelectric power stations was 978.8 MW which represented
35% of the total supply while the thermal-based power plants contributed the rest.
The Ghana peak demand (domestic peak load) of 2,547.2 MW was recorded on 6th May 2019
with hydro contributing 35 % of the supply and 65% from the thermal-based power plants.
Table 12 in appendix 3 shows the contributions of the power plants in meeting the system
peak demand as well as the Ghana Peak load.
2.3. ELECTRICITY SUPPLY
2.3.1. Projected Electricity Supply
The 2019 ESP projected that a total of 8,608.1GWh of electricity will be supplied in the NITS in
the rst half of 2019, representing 9.9% increase over the actual electricity supplied in the
same period in 2018. Out of the total projected supply, the VRA power plants were projected
to supply 4,233.3 GWh (49.2%). The Akosombo and Kpong hydro power plants were
projected to supply 2,166 GWh (25.2%) and 410.7 GWh (4.77%) respectively.
The Bui hydroelectric power plant was projected to supply 322.3 GWh during the period,
accounting for 3.7% of the total electricity supply while the Independent Power Producers
(IPPs)3 were projected to supply 4,052.5 GWh accounting for 47.1%. Renewable energy
plants, particularly solar power plants were projected to supply 28.3 GWh accounting for
0.3% of the projected electricity supply.
3

An independent Power Producer is a private utility which owns an electricity generating facility.
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2.3.2 Actual Electricity Supply
A total of 9,227.36 GWh of electricity was supplied in the rst half of 2019, which was 7.2%
higher than the projected supply of 8,608.1 GWh in the 2019 ESP. The supply in the rst half of

Thermal-based electricity supply was the dominant source of electricity in the rst half of
2019 accounting for 55.9% of the total electricity. Nevertheless, it was 10.11% lower than the
projected 66% in the 2019 ESP. Supply from hydro sources therefore increased from a
projected 33.7% of the total supply to 43.9% to make up for the shortfall in supply from the
thermal power plants. The unavailability of thermal power plants was as a result of technical
and fuel supply constraints. Supply from Renewable energy sources (solar power plants)
was 0.1% lower than projected in the 2019 ESP.
The VRA power plants supplied 53.1% of the total electricity supplied in the rst half of 2019
against a projected share of 49.2%. The Akosombo and Kpong hydro Power Plants accounted
for 33.3% and 4.9% respectively of the total electricity supplied in the rst half of 2019 against
a projected 25.2% and 4.8% respectively in the 2019 ESP. Thus, the VRA thermal power plants
supplied lower than projected.
Figure 1 shows the projected monthly electricity supply from the various power plants for
the rst half of 2019 whiles gure 2 shows the actual electricity supply from the various
power plants for the rst half of 2019.

2019 Mid-year Review Of The Ghana Wholesale Electricity Market (WEM)
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2019 was also 14.2% higher than the electricity supplied for the same period in 2018. The total
supply of 9,227.36 GWh was made up of 9,161.88 GWh, that is, 99.04% of the total supply was
from domestic sources and 65.48 GWh as a result of inadvertent imports. Also, supply from
power plants connected to the National Interconnected Transmission System (NITS)
accounted for 96.9% of the total supply whiles embedded generation accounted for the
remaining 3.1%. Table 4, contained in the Appendices, shows the summary of the projected
electricity supplied and actual supply for the rst half of 2019. The table also shows the
contribution of each power plant to the total supply.

Electricity Market Oversight Panel (EMOP)

Figure 1. Projected Monthly Electricity Supply by Power Plants
from January 2019 to June 2019
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Figure 2: Actual Electricity Supply by Power Plants in the First Half of 2019

Figure 3. Projected Shares of the Various Supply Sources in the Total
Electricity Supplied for the First Half of 2019.
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Figure 4: Actual Shares of the Various Supply Sources in the Total
Electricity Supplied for the First Half of 2019

The Electricity Company of Ghana (ECG) was projected to consume 68.3% of the total supply
with Northern Electricity Company (NEDCo) and Enclave Power Company accounting for
8.7% and 1.1% respectively. The Mines and VALCO are projected to consume 7.2% and 7.8%
respectively in the 2019 ESP. Exports and Network usage were also projected to account for
5.4% and 0.1% of the total electricity supply.
2.4.2. Actual Electricity Consumption
A total of 8,509 GWh of electricity was supplied in the NITS for both domestic and export
consumption. Out of this quantity, the ECG/ PDS consumed a total of 5,824.4 GWh of
electricity in the rst half of 2019, which represents 71.4% of the total. A total of 645.7 GWh
was exported in the rst half of 2019 to CEB and SONABEL accounting for 7.9% of the total
electricity consumed. It was however 12.7% lower than the total electricity exported in 2018.
VALCO, which increased its operation on a second pot line in June 2018 consumed 480.9
GWh of electricity thus accounting for 5.8% of the total electricity consumption. It was
however 1.9% lower than the projected consumption by 7.8%.
Figure 5 and gure 6 shows the projected monthly volumes of electricity to be consumed by
the various off-takers respectively.
Figure 5: Projected Electricity Consumption for First Half of 2019.
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2.4 ELECTRICITY CONSUMPTION
2.4.1. Projected Electricity Consumption

Electricity Market Oversight Panel (EMOP)

Figure 6: Actual Electricity Consumption for the First Half of 2019.
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2.5 ELECTRICITY EXCHANGE
Ghana exports electricity to its neighbouring countries, Togo and Benin through
Communauté Electrique du Bénin (CEB), Burkina Faso through La Société Nationale
d’Electricité du Burkina (SONABEL) and also has a power interchange arrangement with La
Côte d'Ivoire through Compagnie Ivoirienne d'Electricité (CIE).
Electricity exports in 2019 increased signicantly by about 1.2 folds compared to 2018. In the
rst half of 2019, a total of 65.48 GWh of electricity was inadvertently imported into Ghana
which was lower than 81.79 GWh imported in the same period in 2018. Electricity exports in
the rst half of 2019 was 645.7 GWh which is 356.97 GWh higher than the 288.73 GWh
exported in the rst half of 2018. Figure 7 shows the comparison of electricity imported for the
rst halves of 2018 & 2019 while gure 8 shows the comparison of electricity exported for the
rst halves of 2018 and 2019.
Figure 7: Comparison of Electricity Imported for the First Halves
of 2018 & 2019
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Figure 8: Comparison of Electricity Exported for the First Halves

The peak import demand of 91 MW recorded in the rst half of 2018 was lower than the 128
MW imported in the rst half of 2018 representing a reduction of 28.9% in the rst half of 2019
compared to the same period in 2018. Peak export demand of 291 MW in the rst half of 2019,
was however marginally lower than the 295 MW peak export recorded in the rst half of
2018. Ghana therefore continues to be a net exporter of electricity.
2.6. POWER PLANT CAPACITY UTILIZATION
All the hydro power plants had higher Capacity Utilization Factors than projected. The
Akosombo, Kpong and Bui Power Plants had CUFs of 69.4%, 64.7% and 28.3% respectively
which were higher than the 48.9%, 59.1% and 18.6% projected in the 2019 ESP. Apart from the
Ameri Power Plant, all the other power plants in the Aboadze Power Enclave had a lower
than projected CUF. The Ameri power plant achieved a CUF of 75.6% which is 11.7% higher
than the projected 63.9%.
Fuel supply challenges mainly limited the supply from these plants. Technical challenges
also limited supply from the TAPCO and TICO power plants in the rst half of the year which
reduced their projected capacity utilization from 43.4% and 64.5% respectively to 36.5% and
34% respectively.
The Load Factor recorded for the half year of 2019 was marginally higher than projected by
1.7%. The load factor recorded was 76.4% and this was marginally lower than the 74.7%
projected in the 2019 ESP.
Figure 9 below shows the Capacity Utilization Factors for the various power plants in the rst
half of 2019.
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of 2018 & 2019
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Figure 9: Actual CUFs against Projected CUFs for the First Half of 2019.
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2.7. FUEL SUPPLY, CONSUMPTION AND PRICES
2.7.1. Projected Fuel Consumption
The Electricity Supply Plan (ESP) projected a total of 57 trillion Btu (British thermal unit) of
fuel will be consumed by power plants in the rst half of 2019. The consumption of natural
gas was projected to dominate the fuel mix with a share of 67.4% with a total of 38 trillion Btu
(British thermal unit) of natural gas projected to be consumed by power plants in the
Aboadze and the Tema and Kpone Power Enclaves. A total of 19 trillion Btu (British thermal
unit) of Heavy Fuel Oil (HFO) was projected to be consumed by Karpowership and AKSA for
the rst half of 2019. It was projected that light crude oil will not be used by thermal power
plants in 2019 due to anticipated high volumes of gas from the Sankofa, Jubilee and TEN
elds.
2.7.2. Actual Fuel Consumption
A total of 46.6 trillion Btu of fuel was consumed for electricity supply in the rst half of the
year 2019. Natural gas consumption of 29 trillion Btu dominated the total fuel mix,
representing a share of 62.3%. The total HFO consumed was 11 trillion Btu, which constituted
24.4% of the total fuel consumed for the rst half of 2019 whilst 4 trillion Btu and 365 billion
Btu of LCO and Diesel Fuel Oil (DFO) were consumed respectively. Liqueed Petroleum Gas
(LPG) consumption for the rst half of 2019 by Genser power plants was 1.7 trillion Btu.
Figure 10 and gure 11 below shows the monthly projected and actual fuel consumption for
the rst half of 2019.
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Trillion BTU

Figure 10: Monthly Projected Fuel Consumption for the First Half of 2019

Natural gas from ENI dominated the natural gas supply with a share of 40.1%, whilst supply
from the West African Gas Pipeline Company (WAGPCo) and Ghana National Gas Company
(GNGC) constituted 36.3% and 23.6% respectively.
2.7.3. Deviations of Actual Fuel Consumption from Projected fuel consumption
On the average, total natural gas actually consumed by thermal power plants on monthly
basis was lower than what was projected within the period. The variance between the
projected natural gas consumption and the actual natural gas consumed on monthly basis
ranged between 17.1% and 44%.
The highest shortfall in natural gas consumption on monthly basis was recorded from
February 2019 to April 2019. Natural gas owrate from the WAGP averaged 47 MMSCFD in
February 2019, lower than 74 MMSCFD projected for the period. In February 2019, the supply
of natural gas from GNGC lasted for 7 days due to the gas release from the PV breaker (Cargo
tanks) on the FPSO, which event supply to the Aboadze Power Enclave was only from the ENI
sources. Again, in March 2019, natural gas supply from all the supply sources in the West
(Takoradi) were low owing to the diversion of natural gas supply through the Schlumberger
by-pass which had a limitation of 100 MMSCFD, compared to a projected demand of 110
2019 Mid-year Review Of The Ghana Wholesale Electricity Market (WEM)
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Figure 11: Actual Fuel Consumption for First Half of 2019.
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MMSCFD. The diversion was to pave way for the Takoradi–Tema Gas pipeline
interconnection works. Similarly, supply from the WAGP of 45.9 MMSCFD was lower than
the average demand of 74 MMSCFD required in March 2019.
There was no natural gas supply from the GNGC from 30th March 2019 to 11th April 2019 due
to maintenance works at the Atuabo Gas Processing Plant while natural gas supply from ENI
was also curtailed from 30th March to 7th April 2019 for maintenance works and tie-in at the
Takoradi Regulating and Metering Station (TRMS) to be carried out.
It was projected that LCO would not be used for electricity generation in the 2019 ESP in
anticipation of high volumes of natural gas from the Sankofa, Jubilee and TEN elds. On the
contrary, some LCO was consumed during the rst half of 2019 because of challenges with
natural gas supply to the Aboadze and Tema Enclaves. The commissioning of the Cenpower
plant also contributed to consumption of LCO during the rst half of 2019.
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The consumption of HFO was lower than projected in the 2019 ESP owing to the inability of
Karpowership and AKSA power plants to procure the needed HFO for electricity generation
as a result of the indebtedness of the power off-taker (ECG).
2.7.4. Liquid Fuel Prices
Heavy fuel oil (HFO) prices averaged US$68.51 per barrel during the rst half of 2019 slightly
higher than the average price of US$67.24 recorded during the same period in 2018
representing a marginal increase of 1.9% year-on-year. On a monthly basis, HFO prices have
varied in 2019 but with a discernable downward trend in the second quarter when prices
declined gradually from US$72.37/bbl in April to US$67.65/bbl June 2019. Compared to
2019, 2018 showed a discernable trend with prices gradually reducing from US$66.89/bbl in
January to US$62.75 in March 2018 and then rising from US$72.37/bbl in April to
US$73.87/bbl in June 2018.
Figure 12 shows trends in HFO prices in the rst half of 2019 compared to the same period in
2018.
Figure 12: Trends in HFO Prices in the First Half of 2019 Compared
to the same Period in 2018.
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Light crude oil prices averaged US$76.04/bbl in the rst half of 2019 compared to an average
of US$80.64/bbl during the same period in 2018 representing a reduction of 5.7% between
2018 and 2019. Figure 13 shows trends in LCO prices in the rst half of 2019 compared to the
same period in 2018.

2.7.5. Reverse Flow of Natural Gas
The Takoradi – Tema Interconnection Project (TTIP), which will allow reverse ow of surplus
gas from the west of Ghana to the Tema Power Enclave in the east of the country was
completed and commenced gas delivery in June 2019. The gas ow from GNGC to Tema in
June 2019 ranged between 20 MMSCFD and 67.78 MMSCFD, with an average of 43.38
MMSCFD.
2.8. THE ELECTRICITY TRANSMISSION SYSTEM
2.8.1. Performance of the Transmission System for the rst half of 2019
Ghana’s transmission infrastructure includes 5,965 circuit km of high voltage lines operated
at 330kV, 161kV and 69kV connected to 64 bulk supply points (BSPs) with 134 transformers
with a total capacity of 7,191.2 MVA. The transmission system has faced voltage challenges in
the past especially in the Ashanti, Western and Northern regions.
A number of critical transmission infrastructure were commissioned during the period which
brought about improvements in the transmission of power in the NITS. The 330 kV Aboadze
to Kumasi transmission line, 330 kV Kintampo to Bolgatanga and the 161 kV Asawinso to
Juaboso were completed and commissioned in the rst half of 2019. The completion of the
161kV transmission line from Asawinso to Juaboso has resulted in some improvement in
voltage levels in the Western and Ashanti Regions. Additionally, the commissioning of the
330kV transmission line from Aboadze to Kumasi has resulted in appreciable improvements
in voltage levels in the central and northern parts of the NITS.
Despite these efforts to stabilize the reliability of power transmission, there were three partial
collapses of the transmission system in the rst half of 2019 occurring on the 12th March 2019,
20th April 2019 and 27th June 2019. These system disturbances occurred owing to tripping of
some transmission lines, dips in pressure in natural gas supply and the inability of some
plants to respond quickly to surges in demand.
2019 Mid-year Review Of The Ghana Wholesale Electricity Market (WEM)
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Figure 13: Trends in LCO Prices in the First Half of 2019 Compared
to the same Period in 2018.
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In general, the transmission system performance was mixed in the rst-half of the year.
Electric power transmission losses were relatively high averaging 5.482% in the rst-half of
the year compared to an average of 4.708% in the same period in 2018. This represents an
increase of 16.44% between 2018 and 2019. The transmission system in the rst half of 2019
recorded an average system availability ranging between 98.92% and 99.86% and a reliability
of 99.11% to 99.82%. During the rst half of 2019, the percentage of time that the power
system operated within the normal limits of 49.8 Hz to 50.2 Hz ranged between 55.2% and
84.8% with the worst period occurring in June 2019.
2.8.2. Transmission System Losses
Figure 14 shows the monthly comparison of transmission losses for the rst halves of 2018
and 2019.
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Figure 14: Transmission Losses for the First Halves of 2018 and 2019

2.9. ANCILLARY SERVICES
An important requirement of the LI 1937 is the provision and management of ancillary
services in the NITS.
In compliance, the Public Utilities Regulatory Commission (PURC) developed an Electricity
Transmission Ancillary Services Pricing Policy and Guidelines to provide clear processes
and procedures for procurement of ancillary services in the National Interconnected
Transmission System. These guidelines were developed in 2012 but has since not been
implemented.
To superintend the process towards the successful implementation of the guidelines, the
EMOP has carried out a review of this Policy and Guidelines. As part of the review, the
EMOP Secretariat circulated copies of the document to stakeholders via the Energy
Commission’s website and the March, April and May editions of the Wholesale Electricity
Market bulletin for comments.
A report of the review has been submitted to the Energy Commission for the necessary
action.
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CHAPTER THREE
PRICING OF ELECTRICITY IN THE WEM

Introduc on

T

This chapter provides a review of the commercial and nancial aspects of the
WEM in respect of the pricing of electricity in the WEM. It outlines the
structure and pricing principles of the WEM as provided in the LI 1937 as well
as some lingering issues relating to the challenges associated with the costs of
over-capacity of generating assets in the WEM.

3.2. WEM PRICING ANALYSIS

- A Spot Market (SM) which allows for incremental energy supplies beyond the
contracted capacity to make up for shortfalls and imbalance. In general, only incremental
trades are conducted through the Spot Market. In effect the Spot Market has been designed to
facilitate competition in the bilateral contract market transactions by providing an alternative
source of supply of energy outside the contracts. In that regard, contracts would be
formulated recognizing that the Spot Market is an alternative source of supply and therefore
could inuence the contract prices.
Prices in the BCM are underpinned by the contracts signed between wholesale suppliers
and Market Participants. In the case of contracts between wholesale suppliers and
distribution companies, the contract prices are approved by PURC.
Pricing in the Spot Market is prescribed in LI 1937. The LI 1937 prescribes that the system
marginal cost of supply at any time would dene the Spot Market Price (SMP) taking into
consideration the economic merit-order dispatch of generating resources available in the
system. In other words, the Spot Market Price (SMP) would reect the short-run marginal cost
of the system (SSRMC) represented by the additional cost of producing one more unit of
electricity to meet maximum demand in the NITS at any time. In theory, pricing energy based
on SSRMC produces revenues larger than the total variable operating costs of the power
plants but that could be insufcient to nance the corresponding capital costs (annuity). It can
however be demonstrated, under optimal conditions, that the revenues supplied from selling
all the energy at a price equal to SSRMC, plus the income obtained from capacity payments at
2019 Mid-year Review Of The Ghana Wholesale Electricity Market (WEM)

25 | page

3.0 PRICING OF ELECTRICITY IN THE WEM

The building blocks for the nancial and commercial transactions as well as pricing of
electricity traded in the WEM have been provided for in LI 1937.
Regulation 5(1) of LI 1937 has dened the structure of the electricity market in Ghana to
consist of:
- A Bilateral Contract Market (BCM) covering contracts between wholesale suppliers and
other market participants for electricity supply; and

Electricity Market Oversight Panel (EMOP)

the peak period, (equal to the development cost of the least cost units to provide peak power),
is equal to the total capital cost plus the operation cost of the whole system assuming nonexistence of economies of scale.
On the basis of the above, the SMP may be:
(i) a Single Tariff (US cents/kWh) reecting the SSRMC (operating costs i.e. fuel
plus non-fuel variable costs) of generation; or
(ii) a Two-Part Tariff structure consisting of (a) Firm Capacity Charge
(US$/kW/month) and (b) SSRMC (US cents/kWh).
The system short run marginal cost (SSRMC) for the real-time operation regime of the WEM
is calculated as the weighted average of the system’s SRMC for a given period.

3.0 PRICING OF ELECTRICITY IN THE WEM

Technically, the rm capacity of the marginal generation unit is required to enable it inject
and to transport energy through the transmission system during the peak hours and
therefore has to be priced. The spot price of this capacity (capacity price) is the capacity
marginal cost equivalent to the development cost of a least cost peaking plant (monthly
capital cost plus the xed operation and maintenance costs peak kW of a standard simple
cycle gas turbine) appropriate to the size of the National Interconnection Transmission
System. The spot price of capacity is determined for a Reference Node (Volta Station, Tema).
For the other nodes of the national interconnected transmission system, the spot price of
capacity is obtained by multiplying the spot price of capacity of the Reference Node by the
node penalty factor of capacity at the specic node.
While the jurisdiction over pricing in the WEM are clearly dened in LI 1937 and is to be
determined by the Transmission Utility, the PURC can indirectly inuence pricing in the
WEM by the Commission’s mandate, prescribed in PURC Act 538, which is to approve prices
of electricity agreed in bilateral contracts for power supplied to distribution utilities.
Effectively, long-term contract arrangements between wholesale suppliers and distribution
utilities cannot be taken in the WEM if the prices are not approved by PURC.
In general, the structure of the market has been formulated along the lines of a Suppliers
Model where a wholesale supplier, having control over generation and an obligation to meet
load under contract, will schedule generating plants so as to minimize its costs, subject to
constraints imposed by its transmission rights. Thus, suppliers have two options to either
dispatch their generating resources directly or cede dispatch responsibility to the GRIDCo.
The market structure as prescribed in LI 1937 is expected to bring about the following
benets for the WEM by allowing for:
(i) more exible long-term contracting;
(ii) less short-run gaming;
(iii) imposition of contractual obligation on suppliers to serve their customers; and
(iv) incremental trades, outside the contracts, to be conducted on efcient economic
principles.
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It further allows economic regulation mandate of PURC to focus on total revenue
requirement as a means of curbing market power with respect to contracts by keeping
average price close to average embedded cost.
The pricing in the WEM in this Mid-Year Review has been calculated based on the principles
discussed above. Specically, the following four pricing methodologies have been used to
derive the SMP using the actual dispatch data collected from January to June 2019:
System Short-run Marginal Costs (SSRMC);
Two-Part Tariff (SSRMC + Firm Capacity Charge);
- Average Market Prices (AMP) or the System Composite Bulk Generation Charges
(SCBGC) where the SMP reects the case where all the legacy hydro generation
(generation from Akosombo & Kpong) is priced at their embedded costs of
generation; and
Average Market Price reecting the case where all the legacy hydro is priced at
the SSRMC.
SCENARIO 1: The SMP, under this scenario is equal to the SSRMC. This is the case which
reects the situation where the system is not facing capacity shortages and therefore the SMP
is represented as a Single Tariff structure.

SCENARIO 3: The SMP, under this option is equal to the Average Market Price (AMP) of
generation or the Composite Bulk Generation Cost (CBGC) and is represented by a Single
Tariff. The AMP reects the weighted average embedded costs of generation of all the power
plants that are dispatched to meet demand. This is the current pricing methodology used by
the PURC to determine the Bulk Generation Tariff for sale of electricity to distribution
companies. It should be noted that in this scenario, the price of the legacy hydro is set at the
embedded costs of generation of the Akosombo and Kpong Power Plants.
SCENARIO 4: The SMP, under this scenario, is equal to the Average Market Price of
generation of the power plants but with the legacy hydro being priced at the SSRMC and not
the embedded costs.
Table 12 in appendix 4 shows the monthly SMP derived from the four
methodologies/scenarios based on actual dispatch data from January to June 2019. Figure 15
shows a graphical comparison of the methodologies.
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SCENARIO 2: Under this option, the SMP is equal to the sum of the SSRMC and the Firm
Capacity Charge of the system as described above. This represents the case in which the
system is facing capacity shortages. The SMP in this option is a Two-Part Tariff structure.
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Figure 15: A Graphical Comparison of the Methodologies.

The level of system marginal prices are affected by a combination of variables including
generation mix, prices of fuel (natural gas, HFO, LCO) as well as misaligned dispatch
schedule resulting from technical and operational challenges.
One issue that has posed a major challenge for the pricing of electricity in Ghana in the rsthalf of 2019 has been the escalating costs of excess power generation capacity in the WEM and
its impact on electricity tariffs if it were to be fully passed on to consumer. Most of the excess
capacity obligations are as a result of contracts procured by ECG and the GoG through the
Ministry of Energy.

3.0 PRICING OF ELECTRICITY IN THE WEM

3.3. EXCESS CAPACITY COST ANALYSIS
Excess capacity costs arise because there is generating capacity in excess of the needs of the
entire country and the take-or-pay nancial obligations dictated in the power purchase
contracts signed between wholesale suppliers and bulk customers, particularly distribution
utility companies. While excess generation capacity is generally good outcome because it
enhances supply reliability, it imposes unpleasant nancial obligation on off-takers and
consumers requiring them to take the contracted energy or otherwise pay a specied amount
(capacity charge) as a penalty. Appropriately however, wholesale suppliers rely on take-orpay arrangements to ensure their revenue is secure and constant to enable them honour their
debt obligations to lenders as well as the xed operating and maintenance costs of the power
plants. Specically, the take-or-pay contracts ensure that the buyer has no choice but to
accept delivery of minimum quantity or pay for the difference between what was agreed
upon and what is actually dispatched or supplied.
The Ghana WEM has currently contracted more power than is required to meet maximum
demand as well as providing for reasonable reserve requirements. As at June 2019, the 16
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power plants serving the WEM (excluding embedded generation capacity) had a combined
dependable operating capacity of 4,365 MW compared to the maximum demand recorded in
the rst half of the year of 2,781 MW. This represents a dependable operating excess capacity
of 1,584 MW. In order words, the system had a reserve margin of about 57%.
In energy terms, the total energy contracted on a take-or-pay basis from the six (6) operating
thermal- based IPP power plants is estimated at 12,006 GWh for the year 2019 (6,000 GWh for
the half-year).
The country required a total amount of US$283.5 million to meet these take-or-pay
obligations between January and June 2019 for the thermal-based IPPs. This represents an
average monthly obligation of US$47.25 million.
Based on the actual energy dispatch during January to June 2019 (rst half of 2019), the
excess capacity obligations for the six (6) thermal-based IPPs was 2,770.8 GWh amounting to
US$ 125.49 million. This represented an average monthly obligation of US$20.9 million.

Generally, it may be prudent to project the “minimization of excess capacity cost” as the
primary objective in the real-time dispatch of power plants in the WEM until such time that
the issue of excess capacity is resolved satisfactorily. The EMOP intends to undertake a
detailed assessment of this option going forward and advise the EC accordingly. This is
because there are nancial trade-offs as regards impacts on end-user tariffs by implementing
the concept of “excess cost minimization” as the objective function in the dispatch of power
plants operating in the WEM.
4 These are Ameri, AKSA, Karpower, CENIT, Sunon Asogli Phase 1 and Sunon Asogli Phase 2. Note that TICO

and Bui are not included. Cenpower is to commence commercial operation in the second half of the year.
As at June 2019, ECG alone has contracts equivalent to 11,307 GWh of power annually from six (6) thermalbased IPPs excluding Cenpower and Amandi which are yet to come into full commercial operation in the
second half of the year.
6 The 6 thermal-based IPPs generated a combined total of 3,564 GWh during the rst-half of the year.
5
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With normal demand growth, in the medium-to-long term, the surplus power available
would decline thereby relieving the system of the nancial burden imposed by the excess
capacity cost to levels that are appropriately required. In the immediate term, however, the
excess capacity obligations could be mitigated by scheduling dispatch with the objective of
reducing excess capacity costs. In that regard, it is important to ensure that the availability of
the contracted power plants is assured in terms of their physical readiness to run and the
availability of fuel to be operated on. In addition, it is important that the power plants are
carefully monitored to ascertain that their technical availability is not compromised or misreported.
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CHAPTER FOUR
OUTLOOK FOR SECOND HALF OF 2019

Introduc on

T

The outlook with respect to the performance of the WEM for the second-half of
the year is good. The major challenge however is the relocation of the
Karpowership power plant from Tema to Takoradi during which period about
450MW of capacity from the plant will not be available. Nevertheless, there is
enough capacity in the system to ensure adequate supplies so far as the technical and
operational availability of the remaining power plants are assured by making adequate
provision for liquid fuel (HFO and LCO) supplies to the thermal plants.

The relocation of the Karpowership to Takoradi will not only result in obviating the nancial
obligations associated with the take-or-pay obligations of natural gas supplies from the
ENI/Sankofa elds but will also lead to a reduction in electricity tariffs owing to the switch
from the more expensive HFO to cheaper gas for the operation of the Karpowership. It will
further enhance the stability of the NITS as it will provide increased availability through its
fuel diversication capabilities to ensure that adequate generation capacity is always
available in the western corridor.

4.0 OUTLOOK FOR SECOND HALF OF 2019

4.2. ELECTRICITY SUPPLY OUTLOOK FOR SECOND HALF OF 2019
The forecast for total electricity supply in the second half of 2019 of 8,630 GWh is expected to
come from domestic sources. Hydro power plants are projected to supply 2,821.5 GWh,
representing 32.7% of the projected total electricity supply. Renewable energy plants sources
are projected to account for 0.3% of the total electricity supply while thermal power plants
account for 67%. It is also projected that 99.7% of the total electricity supply would be from
power plants connected to the NITS whiles 0.3% would be from embedded generation
plants.
The VRA power plants, both hydro and thermal sources, are projected to supply a combined
total of 3,654.2 GWh representing 42.3% of the total projected electricity supply. The
Akosombo and Kpong Power Plants are projected to supply 2,493.9 GWh, which is 68.2% of
the projected total supply of VRA and 28.9% of the projected total system supply. The level in
the Akosombo dam as at end of June 2019 was 252.45 feet compared to 244.87 feet at end of
June 2018, an elevation of about 7.5 feet. The rate of rise at the end of June 2019 of 0.1 feet per
day was however lower than in 2019 which recorded a rise of 0.2 feet per day. The level of the
lake is reasonably healthy.
The Bui Power Plant is projected to supply 327.6 GWh of electricity in the second half of 2019,
representing 3.8% of the total supply. The IPPs are projected to account for 53.9% of the
projected total electricity supply.
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4.3. ELECTRICITY CONSUMPTION OUTLOOK FOR THE SECOND HALF OF 2019
The Electricity Company of Ghana is projected to consume 5,504.14 GWh representing 63.8%
of the total projected supply in the second half of 2019 according to the 2019 ESP. The other
distribution Utilities, NEDCo and Enclave Power Company are projected to consume 732.6
GWh and 107.9 GWh respectively representing 8.5% and 1.3% respectively of the total
supply. The Volta Aluminium Company (VALCO) is projected to consume 7.5% of the total
supply, representing 647.8 GWh. Ghana is projected to export 5.5% of total electricity supply
to CEB and SONABEL in the second half of 2019. System usage and losses are projected to be
454.1 GWh representing 5.3% of the total electricity supply.
Figures 16 and 17 below show the Shares of the projected electricity consumption by the
various off-takers and the projected supply by the power plants.
Figure 16: Shares of Projected Electricity Consumption for the Second Half of 2019.

4.4. FUEL SUPPLY OUTLOOK FOR THE SECOND HALF OF 2019
The sustainable supply of fuel for the operations of the thermal power plants is critical in
meeting the electricity demand in the second half of the year so as to prevent the over drafting
of the hydro power plants. It is estimated that a total of 55.2 trillion Btu of fuel is required for
thermal power generation in the second half of 2019.
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Figure 17: Projected Electricity Supply by Power Plant for the Second Half of 2019
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Adequate natural gas supply is critical in meeting the projected share of electricity supply
from thermal sources. Natural gas is projected to account for 67.8% of the total fuel required
in the second half of 2019 for thermal generation. It is also projected that natural gas could
account for 79.3% of the total fuel required if there is enough supply of natural gas for
Cenpower plant to operate in place of the more expensive AKSA Power Plant which operates
on HFO.
It is very important to note that security and reliability of electricity supply is assured if the
sources as well as the type of fuel are well diversied. There is therefore the need for the
diversication of fuel supply sources and types of fuel for thermal generation.
It is estimated that in the second quarter of 2019, 41.5% of the natural gas supply would be
provided by Ghana National Gas Company (GNGC), with 37.1% from ENI/GNPC and
21.4% from WAGP. This therefore suggest that natural gas supply sources are well
diversied.
With the completion of the reverse ow and the tie-in of the ENI/GNPC pipeline to the
GNGC pipeline suppling natural gas to Aboadze, any shortfall from any of the supply
sources can be alleviated by other supply sources. Despite the diversication of the natural
supply sources, there is the need for alternative fuel like LCO as strategic stocks at the Tema
Power Enclave to bring about the required fuel diversity.
4.4.1 Natural Gas Consumption Outlook

4.0 OUTLOOK FOR SECOND HALF OF 2019

A total of 37.4 Trillion Btu of natural gas is projected to be consumed in the second half of
2019, which translate into 34.412 MMSCF. The IPPs will consume about 26.3 Trillion Btu
(70.3%) of the total natural gas projected for electricity supply while The VRA power plants
are projected to consume 11.1 Trillion Btu (29.7%) of the projected total natural gas to be
consumed in the second half of 2019.
About 63% of the total projected natural gas consumption will be consumed in the West
(Aboadze Power Enclave and Takoradi Naval Base) by TAPCO, TICO, Ameri and
Karpowership power plants. This translates into about 21,651.6 MMSCF of natural gas. With
a large volume of natural gas demand now situated in the West, any interruption in gas
supply could result in a signicant loss of electricity supply that may trigger load shedding
or drastic system failure.
Twenty seven percent (27%) of the projected total natural gas supply will be consumed in the
East (Tema and Kpone), with the Sunon Asogli Power Plants (SAPP I & II) being the main
consumer of the gas. Figure 18 below shows the projected fuel consumption of the thermal
power plants in the second half of 2019.
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Figure 18: Projected Fuel Consumption by the Thermal Power Plants
in the Second Half of 2019.

4.4.2. Liquid Fuel Consumption Outlook for the second half of 2019
It is projected that no light crude oil will be used in the second half of 2019. However, HFO
will be consumed by AKSA and Karpowership. The 2019 ESP projected that the
Karpowership will switch to natural gas in September 2019 but owing to some challenges
with the construction of the connecting pipeline for the supply of gas to the power plant
Karpowership will continue to operate partially on HFO throughout the rest of 2019 and is
expected to consume about to 850,000 barrels of HFO. The AKSA Power Plant is projected to
consume a total of 1.88 million barrels of HFO in the second half of 2019.
LCO stocks at the Aboadze Thermal Power Enclave as at the end of June 2019 was 357,340
bbls which is capable of operating two (2) gas turbines of TICO or two (2) gas turbines of
TAPCO at baseload for 30 days. There were no LCO stocks at the Tema Power Enclave.
Figure 19 below shows the projected HFO consumption for the second half of 2019.
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Figure 19: Projected HFO Consumption for the Second Half of 2019.
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GLOSSARY
In This Report, Unless The Context Otherwise Requires:
Act - means the Energy Commission Act, 1997, (Act 541);
Bilateral contract - means a contract of nancial settlement between two parties for a
transaction in the wholesale electricity market;
Bulk customer - means a customer that purchases or receives electric power of an amount or
level that the Commission may specify;
Bulk Supply Point - Means any point at which electricity is delivered from a transmission
system to any distribution system.
Capacity Utilization Factor - means the ratio of the electricity generated by a power plant in
kWh to installed plant capacity for the number of hours in a period. {CUF = plant output in
kWh / (installed plant capacity in kW *30*24)}.
Commission - means the Energy Commission established under the Act;
Composite Bulk Generation Charge - is the weighted average rate at which electricity
distribution companies, shall procure electricity from generation sources in respect of their
operations in the regulated.
Distribution Utility - means a person licensed under the Act to distribute and sell electricity
without discrimination to consumers in an area or zone designated by the Commission;
Electricity Market Rules - means the published document developed and adopted by the
Utility and market participants and approved by the Commission to govern the operation of
the market for the wholesale supply of electricity in the National Interconnected
Transmission System;
Market Manual - means a published document that is created and adopted by the Utility that
contains requirements to be followed, met or performed by one or more of the market
participants and the Utility in support of the obligations contained in the electricity market
rules relating to the operation of the wholesale electricity market;
Market Participants - includes a wholesale electricity supplier, a distribution utility and a
bulk customer;
National Interconnected Transmission System - means all electricity plant and equipment
within the borders of the country that function or are operated at any voltage higher than 36
Kilovolts and any associated gure or supply equipment that is shared for common use;
Person - includes a body corporate, whether corporation aggregate or corporation sole and
an unincorporated body of persons as well as an individual;
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Public Utilities Regulatory Commission (PURC) - means the Public Utilities Regulatory
Commission established by Public Utilities Regulatory Commission Act, 1997 (Act
538);
Spot Market - means the real-time market that comprises an hourly auction of electricity by a
generator to meet the projected demand;
Spot Market Price - means the real-time price of electricity on the spot market as determined
by the Utility;
System Marginal Cost - means the additional cost of producing one more units of electricity
in the National Interconnected Transmission System;
Transmission Service - means the safe and reliable operation of high voltage electrical
circuits, transformers and substations to ensure the cost effective dispatch and movement of
electricity from the facility of a wholesale supplier to a bulk customer or distribution
company;
Utility - means the public utility granted a licence under section 23(5) of the Energy
Commission Act, 1997 (Act 541) for the transmission of electricity throughout the country;
Wholesale Electricity Market - means an electricity market established by market rules
approved by the Commission for bulk trading of electricity, ancillary services or any other
related electricity supply product or service;
Wholesale Supplier - means a person licensed under the Act to install and operate a facility
to procure or produce electricity for sale to a bulk customer or to a distribution company.

2019 Mid-year Review Of The GHANA Wholesale Electricity Market (WEM)

35 | page

Electricity Market Oversight Panel (EMOP)

APPENDICES
APPENDIX 1
List of Market Participants as at 30th June 2019
Table 1: List of Wholesale Suppliers

Table 2: List of Distribution Utilities
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Table 3: List of Bulk Customers

Table 4: List of Electricity Brokers

Ing. Samuel Boakye-Appiah
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APPENDIX 2
The current members of the Electricity Market Oversight Panel (EMOP)
Table 5A: List of current EMOP Members
michaelopam@yahoo.com
ahenkorah@gmail.com
duﬁeofori@gridcogh.com
ceo@gridcogh.com
mark.baah@gridcogh.com
nana.nyampong@pongasltd.org
abubakari.addy@vra.com
sam.desouza@newmont.com
ebensantos@yahoo.com
wamuna@gmail.com
ekyem@energycom.gov.gh

Table 5B: List of EMOP Working Committe Members
s
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APPENDIX 3: CHAPTER TWO
Table 6: Projected Monthly Electricity Supply by Power Plants
from January 2019 to June 2019

Table 7: Monthly Contributions of Electricity Supply Sources in Ghana
from January to June, 2019.

Table 8: Projected Bulk Electricity Consumption from January 2019 to June 2019
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Table 9: Actual and Projected Electricity Supply for the First Half of 2019
Actual Contribution
to total Generation
(%)

Table 10: Actual Electricity Supply for First Half of 2019 by Source

Table 11: Electricity Supply from Power Plants from January 2019 to June 2019
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Table 12: Monthly SMP Derived from Four Methodologies/Scenarios
based on Actual Dispatch Data from January 2019 to June 2019.

Table 13: Actual and Projected CUFs for the First Half Year of 2019

20.55
5.64
(6.94)
(30.47)

21.80
15.87
13.87
1.58
9.72

(16.38)
0.49
(26.35)
11.67
22.84
(0.51)
(0.59)
(4.20)
48.48
2.61
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Table 14: Actual Electricity Consumption from January 2019 to June 2019

Table 15: Comparison of Monthly Electricity Import and Export
for the First Halves of 2018 & 2019
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Table 16: Monthly Projected Fuel Consumption for the First
Half of 2019 in the ESP

Table 17: Actual Fuel Consumed in the First Half of 2019

368,831.74
376,911.39
431,514.57
403,173.11
124,086.79
0.00

Table 18: Comparison between Projected Fuel Consumption
and Actual Fuel Consumed for the First Half of 2019
5,025,186.00
5,923,119.61
897,933.61
0
1,312,084.59
1,312,084.59
0.00
5,209.54
5,209.54
3,111,085.45
1,558,208.07
-1,552,877.383
0.00
0.00
0.00
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Table 19: Contributions of the Power Plants in Meeting the
System Peak Load and the Ghana Peak Load.

Generation at System Generation at Ghana
Peak Load (MW)
Peak Load (MW)

2,547.20
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Table 20: Weighted Average HFO prices
Weighted average HFO plant gate Price ($/BBI)

Table 21: LCO Prices at Plant Gate

Table 22: Monthly SMP Derived from the Four Methodologies/Scenarios
based on Actual Dispatch Data from January to June 2019
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APPENDIX 4: CHAPTER FOUR
Table 23: Projected Electricity Consumption and Supply
for the Second Half of 2019
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1,062,732.91
1,877,232.00
2,939,965

37,440,272.13

7,754,808.00
3,806,043.00
6,721,784.00
3,531,533.00
4,495,710.13
26,309,878.13

7,774,842.00
2,006,119.00
1,349,433.00
11,130,394.00

Table 24: Projected Fuel Consumption of the Power Plants
for the Second Half of 2019
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