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Executive Summary
A regional market has been operating in the SAPP region for more than 15 years, with a gradual
development of short term markets, from day ahead to intra day and forward markets. A book of
rules and technical operation guidelines are the key documents for market participants to follow.
While some non-utility companies are now SAPP members, the regional market can still be
characterised mostly by utility to utility trading. In the EAPP region, a similar model is
progressively being implemented.
At the national level, many countries have started the process of unbundling but no competitive
national market with open access has been implemented. Namibia is likely to be the first one
with a market opening planned for 2021. There are also discussions for further opening in South
Africa where the electricity law makes in theory, all consumers eligible to select their supplier of
choice. However, in practice, Eskom has yet to be unbundled and an independent transmission
system operator (TSO) created to ensure open access.
A Ricardo led consortium proposed a framework for regulatory oversight for the EA-SA-IO
energy market in June 20201. The report highlights a number of regulatory areas that will need
to be addressed in order to enable a regional market to be established successfully. These
regulatory challenges fall across 3 key themes: licensing, network and market regulations. While
the report discussed licensing and technical regulations (grid code, etc.) in great detail, it does
not elaborate much on what is needed to implement national open access.
This report presents the various market models from the old mandatory pool concept, which was
initially implemented in the UK, to the bilateral contract market model which usually includes
bilateral contracts between GENCOs, suppliers and eligible consumers, a potential day ahead
market, as well as balancing and other short-term markets. It further presents what we refer to
as a hybrid market model where a competitive market coexists with a regulated market, which
is needed to serve non-eligible consumers. A variation has also emerged in recent years with
mandatory bidding in a self-scheduled day ahead market, combined with contract for differences
(CfD).
Namibia’s proposed market, which would be the first competitive national electricity market in
Africa is also presented. While being called a modified single buyer model (MSB), Namibia’s
proposed market is effectively a hybrid market with self-scheduling by new IPPs selling to eligible
consumers or exporting. The main difference is that there is no real unbundling, but rather a ring
fencing of some functions within NamPower. Eligible sellers will have to nominate to the Market
operator both their export sales and their sales to eligible customers. Their imbalances will be
penalised according to two different methodologies. For exports, imbalances will be penalised
in line with the future SAPP balancing market methodology (NamPower will be liable for all
interconnectors’ imbalances). For sales to eligible consumers, the imbalance prices will be
determined with reference to NamPower’s approved energy charge to large customers, if the
eligible seller underproduces; if the seller overproduces, they will not be compensated.
Market rules are what can be referred to as the rules of the game. They represent a contract
between participants (GENCOs, independent suppliers and eligible consumers) and the
operator of the market –usually referred to as the market operator. Sometimes, the word market
code is used. Usually, market rules are developed by the national regulatory agency and a
governance arrangement is put in place for eventual revision and changes to the rules. The
market rules must go hand in hand with the national grid code. Market rules need to be tailor

1

Ricardo, Framework for Regulatory Oversight for the EA-SA-IO Energy Market, Consultancy to develop a Framework for
Regulatory Oversight for the Regional Energy Market in EA-SA-IO, Final Report, June 2020
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made to the market model. However, specific chapters linked to the day ahead and balancing
market scheduling are usually quite similar.
A key change from a model based on a vertically integrated utility system, is the fact that
generators need to prepare a schedule per hour and send it to the system operator prior to
dispatch. If they don’t follow their schedule, they will be penalised. Imbalances of participants in
bilateral trading are thus calculated after real time. Imbalances are the extent to which physical
energy has deviated from contracted energy. The contracts will specify how much energy has
been sold (and also bought – generators can meet their sale obligations either by generating or
buying energy from another generator). This will be compared with metered energy generated.
If too much has been generated relative to contracts the generator will have ‘spilled’, otherwise
the generator will have had its shortfall ‘topped-up.’ Spilled (over-contracted) energy accounts
are ‘cashed out’ at the ’spill price’ whereas shortfall accounts are cashed out at the ‘top-up price’.
In a one-price system these will be the same in each period but will vary in subsequent periods.
There is no fully correct method of calculating imbalance price(s). The aim is to set prices which
are sufficiently high to encourage participants to contract as closely as possible to their demand,
while not over-penalising errors (which are largely unavoidable) and so discouraging new
entrants to the market. The methods can be divided into two broad types:
2-price systems: shortfalls (top-up requirement) are charged differently (higher) than spills.
This also covers variants on multi-price systems, which differ from 2-price systems in varying
price with different pricing components within a trading period;
1-price systems: shortfalls and spills charged at the same price within each trading period
(meaning similar to pricing within a pool). A participant in physical energy balance over a
period of time is more likely to be close to financial balance.
While balancing markets have been implemented as part of the development of competitive
national electricity markets in USA, Europe and elsewhere, no such market has been
implemented yet in Africa. Currently, most African utilities are using their own reserves for
balancing or contract specifically for ancillary services. SAPP is in the process of developing a
regional balancing market, though there is no information yet on how it will be structured.
In the absence of a balancing market, a competitive electricity market must nevertheless have
some form of balancing mechanism to penalise imbalances. In this case, TSOs and regulatory
agencies must agree on regulated imbalance prices which are defined ex ante. The problem
with regulated imbalance prices is they will tend to over penalise deviations from schedules to
avoid for example, GENCOs underproducing and loads overconsuming.
Market rules (or the market code) must include a specific section on how both long-term and
short-term grid congestion would be relieved and the system operator needs to follow these
congestion management rules. The System operator must publish the Net Transfer Capacity
(NTC) between congested areas as an indicator of the amount of capacity that is available for
commercial exchange. In case of congestion, the system operator may curtail individual
transactions. The methods used in practice are:
First-come-first-served
Pro rata, %-utilisation
Market-based solutions such as auctions and secondary trading
Network constraints can also be solved by the system operator using nodal or zonal pricing, or
methods most suitable for relieving short term congestion such as re-dispatching, counter
trading and market splitting. These methods are explained in the report.
The last chapter discusses various charges: connection, transmission and distribution, regulated
supply/retail charge as other charges that a TSO can invoice market participants.
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Introduction

This chapter introduces this working paper, which outlines the key prerequisites to national open
access (i.e., third party access).

While there are market rules in the SADC region to allow for trading between utilities, most
countries of the region do not have specific open access regulations and de facto national
competitive electricity markets. Namibia has prepared market rules and the market is in the
process of opening. In South Africa, the process of unbundling Eskom is ongoing and
transmission and distribution codes have been prepared. There are interim arrangements for
some IPPs to sell to eligible consumers via traders, but over 98% of new capacity is procured
via tenders through the IPP office. In the EAPP region, draft market rules have been prepared
and some initial trading is taking place between countries, but a full regional trading system
based on bilateral trading and a day ahead managed by the EAPP control center has yet to be
implemented. Some countries, such as Ethiopia and Kenya, have initiated unbundling but
national open access has yet to be implemented. In West Africa, Senegal is considering third
party access in a proposed revised Electricity law.
In SAPP, available transmission capacities on the interconnections between the market areas
are given to the markets by the responsible TSOs and submitted to SAPP. Based on the
participants’ portfolio orders and the available transmission capacities, the market Clearing
Engine calculates if there is congestion in the grid, or if demand for trade of power between
areas is fulfilled with the available transmission capacity. In EAPP, while a day ahead is
envisioned in the first stage of the regional market, it is not clear how transmission rights will be
allocated (both long and short term).
A Ricardo-led consortium proposed a framework for regulatory oversight for the EA-SA-IO
energy market in June 20202. The report highlights a number of regulatory issues that will need
to be addressed in order to enable a regional market to be established successfully. These
regulatory challenges fall across 3 key themes: licensing, network and market regulations. While
the report elaborated on licensing and technical regulations (grid code, etc.) in great detail, it
does not elaborate on what is needed to implement national open access.
In this working paper, we propose the development of basic guidelines for initial national open
access (third party access). We will firstly present various potential market models and present
the recently proposed model for implementing open access in Namibia. We will also discuss why
there is a need for some degree of accounting separation to allow for various charges to be
invoiced to IPPs and/or to eligible consumers in case they contract directly with IPPs or imports.
We will then present the basic typical content of market rules at the national level to gradually
allow for IPPs to export and/or eligible consumers to import. We are de facto assuming that
eligible consumers would also be able to contract bilaterally, as well with IPPs in their own
country. Among key aspects of market rules are: i) who can sell to whom and under which
conditions? ii) rules for the scheduling/nomination processes, as well as iii) rules to relieve long
and short-term transmission congestion. We further discuss the importance of having the right
signals for penalising imbalances and discuss various methods to handle congestion in a
competitive market environment.

2
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Finally, the last chapter discusses the various charges that need to be set separately, from
connection to transmission use of system, losses, balancing, reliability (ancillary services) and
other charges. There are no perfect methods to set up these charges but rather trade-offs
between various methodologies.
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Framework for regulatory
oversight for the EA-SA-IO
energy market

This chapter summarises the content of the proposed framework for regulatory oversight for the
EA-SA-IO energy market and what is potentially missing.

2.1

Summary and comments on the proposed framework

As mentioned in the introduction, a Ricardo-led consortium proposed a framework for regulatory
oversight for the EA-SA-IO energy market in June 20203. Their report highlights a number of
regulatory issues that will need to be addressed in order to enable a regional market to be
established successfully. These regulatory challenges fall across 3 key themes: licensing,
network and market regulations.
The Ricardo report does not specifically discuss national market design for open access; rather,
it assumes the existence of a typical national market that in some manner accounts for the
concept of functionally unbundling system operations from generation and
transmission/distribution. In terms of licensing, the report recommends the development of
standard licenses for generation, transmission, distribution, interconnection, system operations,
and import and export. A specific interconnection license for developers of private
interconnectors could be warranted. However, in the context of a national/regional market, we
don’t see a pressing need for import and export licenses. What is more important is for countries
to allow new generators to be able to export, and the creation of a national market that allows
for eligible consumers to be able to import or contract directly with new IPPs (in a gradual
manner). In Namibia, while the legal unbundling of NamPower has not been carried out, a
modified single buyer (MSB) has been created and will be ring fenced from the rest of
NamPower. We discuss Namibia’s proposed market throughout this report. A key aspect of the
MSB model, besides the ring fencing of some key functions, is the development of market rules
allowing new IPPs to export or sell to eligible consumers. NamPower however will maintain a
monopoly on imports for the time being.
The Ricardo report further proposes an overall structure for the regulations that are required to
support the electricity sector, both nationally and regionally. The following figure presents their
proposed regulatory structure. The overall structure is typical of a national competitive electricity
market, though we have a few comments on what is missing.

3
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Figure 2-1: Proposed framework for regulatory oversight for the EA-SA-IO market

Source: Ricardo, Framework for Regulatory Oversight for the EA-SA-IO Energy Market

In the Ricardo report, regulations for market access are proposed, but the need for market rules
is not explicitly stated. There is a strong focus on the need for each country to have a grid code
which further recognises regional operating rules. The process has been initiated in the EAPP
countries and is under discussion within SAPP, whom for the time being, has regional operations
guidelines similar to a grid code. In terms of agreements, they propose connection and use of
system agreements which are quite common and necessary.
The report further discusses Power purchase agreements (PPA), which are long term
agreements between an IPP and an off-taker to secure financing, and are the common form of
agreements under a single buyer model. Usually, technical and commercial specifications are
included in such agreements. However, when a country implements a national competitive
market, PPAs are usually replaced by a combination of long and short term bilateral contracts.
Although PPAs and bilateral contracts may coexist for a while, it is not ideal. There are various
ways to integrate older PPAs into a national competitive market4. For new capacity, it could still
be possible for a public (or wholesale) supplier to be responsible for contracting new capacity
for the regulated sector, but it should gradually be subjected to the same market rules as the
competitive market. This means that the public supplier would need to carry out load forecasting,
contract accordingly, send its schedule to the market operator and be responsible for its
imbalances like other market participants.
Conditions for open access are usually enshrined in national market rules. Chapter 4 of this
report further elaborates on the concept of national market rules, why they are needed, and what
their typical content includes.
Connection and transmission tariffs
The Ricardo report further proposes the development of specific national connection charges
and transmission (wheeling) charges. The report rightly points out that transmission tariffs are
inconsistent amongst countries and some countries have not unbundled the various costs of
service for their system. This means that TSOs or DSOs attempting to reconcile usage of their
network by import/export trade could be overcharging or failing to recover the costs of their
network assets. For the time being, each country should develop its own transmission and
4

See for example, Fiona Woolf and Jonathan Halpern, Integrating IPPs into wholesale power markets, 2001.
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distribution tariffs as well as other complementary charges such as ancillary services. National
regulators should decide how to address costs or revenues from regional import-export
transactions paid or received by the national TSOs. Chapter 5 discusses the principles behind
these tariffs.
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National market design

This chapter outlines the importance of unbundling, presents the various typical market models,
and further elaborates on the content of Namibia’s newly proposed market structure.

3.1

Unbundling and third party access

The Ricardo report proposes various licenses and thus de facto proposes a minimum level of
accounting separation between the key functions of the electricity sector. While this is a good
initial step, the need to unbundle the system operations function remains a prerequisite to the
development of national competitive electricity markets (and open access to the grid)5. There is
a range of experience globally with unbundling. For instance:
In Europe, there is now a requirement for the legal unbundling and ownership of,
transmission and system operation functions. The national markets have been organised
around the concept of transmission system operators (TSO) combining transmission and
system operations, and associated power exchanges (PX) who manage day ahead and
other short-term markets.
In the USA, it has been difficult to legally separate transmission from generation and thus
the concept of independent system operator (ISO) has been created. Such a system creates
the need for additional agreements and governance arrangements between transmission
asset owners and the ISO and is probably warranted only for larger systems. What is critical
is that the system operator be truly independent of ownership and control by market
participants—generators, distributors, and suppliers6.
In South Africa, Eskom’s management has increasingly begun paying attention to the potential
conflicts of interest in not having an independent TSO or ISO, as noted in a keynote presentation
by Eskom CEO Andre de Ruyter (an extract of this is shown in the figure below).

5

Many papers have been written over the years elaborating on the role of unbundling in setting up competitive markets. See:
•
V. Foster and al, “Charting the Diffusion of Power Sector Reforms across the Developing World”, 2017,
•
Bacon, R., “Taking stock of the impact of power utility reform in developing countries: A literature review”, 2018.
6 See Beatrice Arizu and al, Transmission System Operators – Lessons From The Frontlines, 2002
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Figure 3-1: Potential bias from non-independent TSO/ISO

Source: Presentation by Eskom CEO, Mr Andre de Ruyter, October 15th, 2020

The benefit of unbundling is that autonomous entities with clear responsibilities are created, and
conflicts of interests are removed. It can also result in improved network performance (as the
network companies are solely interested in the efficient operation of the networks and their
regulated income should be dependent on this), increased efficiency of regulatory activities (as
unbundling should bring a greater degree of transparency), and increased competition in
generation and supply markets.
The provision of open access – also referred to as third-party access (TPA) – to existing
infrastructure has been at the heart of reforms and competitive market development. TPA has
become all the more imperative as a result of the broader shift toward sustainability and
digitalisation in the electricity sector globally. The idea of TPA:
Is borne out of a desire to address the existence of a vertically integrated value chain, where
the grid is owned by a producer/supplier.
Is defined by its key principle, which is to not discriminate among users of the grid (i.e. nondiscrimination).
Requires owners to grant access to parties other than their own customers on commercial
terms comparable to those that would apply in a competitive market.
Is a key instrument to bring competition in the generation and supply (retail) components of
the value chain.
In any country, the decision to implement TPA tends to mark a seismic shift in the development
of its power sector. With TPA in place, sectoral opportunities, participants and processes
are substantially different from those in the pre-TPA environment. Therefore, the
introduction of a TPA framework requires careful design, detailed planning and a realistic impact
assessment for each concerned party.
Open access requires several technical and contractual elements to be in place, in order to allow
market participants to have access to the transmission and distribution networks.
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The presence of multiple sellers and buyers in the market is also a key prerequisite of a
successful open access regime. It also simply means that generation companies (GENCOs),
independent suppliers/retailers and eligible consumers must have access to the transmission
and distribution networks if they sign a bilateral contract, and that a GENCO should be able to
either sell directly to an eligible customer or do so through an independent retailer.
In case of network congestion, there must also be transparent short- and long-term mechanisms
in place to alleviate congestion so as to not discriminate against any open market transactions.
Access to the grid by GENCOs, independent suppliers (retailers) and eligible consumers should
be guaranteed by a use of system agreement, with the transmission and distribution grid owners
as a counterparty. Market players ought to be free to sign bilateral contracts on a short- or longterm basis.
The next section discusses the various types of competitive electricity markets.

3.2

Competitive national market model

Competitive market models have different characteristics that affect their suitability for producing
competitive prices. The main types of market models to choose from are:
Mandatory power pool (also called a gross settlement pool).
Bilateral contract market with residual balancing (which can also be called a voluntary or net
pool, or a multi-settlement market).
Hybrid models, which combine features of the above with some characteristics of noncompetitive markets.
Mandatory self-scheduling day ahead with residual balancing.
Modified single buyer model (as in Namibia).
Each type of arrangement can be successfully implemented in different circumstances, and their
applicability must be assessed for each country.

Centralised Mandatory Pool
Early electricity market pool designs (e.g. in England & Wales and Latin America) were based
on mandatory pools (also called gross pools) with centralised dispatch of all plants (see Figure
3-2 below). In this model, all generators are required to offer their capacity to the system operator
by bidding into the pool. Centralised dispatch is carried out on the basis of the offers from
generators.
In most markets today, voluntary bilateral contracts are allowed outside the pool. The principal
form of contract outside the pool, where permitted, in the voluntary bilateral market is a contract
for differences (CfD), which is a financial contract for hedging prices since all physical energy is
traded through the pool.
Bidding into the pool is mandatory since centralised dispatch is based on bids. The features of
a mandatory pool can be summarised as:
A pool that is mandatory for all generators and all suppliers.
Day-ahead bidding by generators into the pool.
Pool prices determined by the price of the marginal plant that is dispatched.
Contracts for differences (financial instruments) that allow generators and suppliers to have
stable wholesale prices.
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Figure 3-2: Mandatory pool

Source: CPCS

When moving from a regulated and vertically integrated structure to a mandatory pool-based
structure, there are relatively few changes to the way power is generated, transmitted and
distributed.
An important feature of a mandatory power pool arrangement is the fact that dispatch decisions
are still made ‘centrally’. This is different from a competitive environment where the decision as
to which generator to dispatch will be based on a set of market rules and competitive generator
offers, not on a pre-specified merit order.7
The idea that generators are centrally dispatched creates a sense of ‘control’ for the SO. This
gives participants a degree of comfort that system security, and reliability could be better
maintained under a mandatory power pool arrangement than under a trading arrangement such
as a bilateral physical contracts market with a voluntary power pool (as an example), in which
generators have the capability to dispatch themselves. However, this is an over-simplification,
since other market models provide virtually the same degree of control for the SO who can
always use resources in real time to manage the system.
In a mandatory pool setup, generators and eligible consumers will face a risky price of electricity
in the pool, which will drive them to contract with each other at a fixed price outside the pool.
These contracts will usually be a financial contract for difference (i.e. where the generator is paid
(or will pay) an additional amount for the difference between a pre-determined strike price and
the wholesale market price). Risk-averse players will contract for close to 100% of their energy
requirements through CfDs, whereas those with a risk appetite may stay partly or wholly exposed
to the pool price. For players with CfDs, their contracts determine the price of electricity, although
the actual dispatching of generators is determined by the bids and offers.
The key question in such a market is whether there are enough players for the pool price to be
set competitively.8 If not, it will have to be regulated (e.g. with a price cap). The UK pool was

7
8

The merit order is the ranking of capacity and bid prices by generators.
For example, participants bidding into the pool should not be in a position to manipulate prices to their own advantage.
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heavily price-regulated for the first six or seven years of its operation, and the regulator has
continued to intervene to combat abuse of market power.

Bilateral Contract Market
The second main market type is the bilateral contract model with residual balancing through a
voluntary pool. This is sometimes called a net pool (as opposed to a gross pool) since only
residual amounts of energy, and not all energy, is traded through the pool. Most of the more
recent pool designs have used a voluntary pool (see Figure 3-3 below). All European countries
are now using this model as well as India and some other Asian countries. It is also the usual
model being recommended in the various African countries where national market opening is
being discussed.
Figure 3-3: Bilateral market with residual balancing

Source: CPCS

Bilateral physical contracts can be freely negotiated and will be self-scheduled. The ‘pool’ is a
balancing market for residual quantities of energy above or below the contracted quantities.
Imbalances arise because any generator’s or consumer’s actual metered amount in any time
period will never exactly match the contracted amount.
If a participant submits a bid or an offer to the balancing market, the participant’s exposure to
the balancing market price is capped at its bid price. This action is voluntary. If the participant
does not submit a bid or an offer, the participant’s imbalances will still need to be settled at the
balancing market price (this is mandatory!).
The main trading platform is the market for direct physical contracts between parties, shown in
the centre of the diagram above. These contracts can take a limitless variety of forms and offer
many advantages in terms of flexible trading arrangements. The secondary trading platform is
the voluntary pool that balances the market. The contracted parties schedule themselves and
centralised dispatch only applies to the accepted offers for increases and decreases in the
balancing market.
Advantages of the bilateral market model include:
Flexibility of contract types to suit the participants.
Bilateral market is the main trading platform that simplifies and reduces the cost for new
participants to enter the market.
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The voluntary balancing market is less susceptible to gaming than a mandatory pool.9
One of the other main disadvantages is considered to be the issue of how to ensure the
obligation to supply captive regulated markets. One method that has been used (e.g. in Latin
America and elsewhere) is to impose an installed capacity obligation on the distribution
companies or public supply companies (DISCOs) equal or nearly equal to the regulated market
size. This would result in non-uniform retail prices across different distribution areas unless a
revenue compensation mechanism were put in place. Another way to retain uniform retail prices
is for the regulated market to be supplied through a common bulk supply tariff with all energy
purchased by a central purchasing agent (wholesale supplier/single buyer). This is, in fact, the
hybrid model discussed next.

Hybrid market
The third main type of market is a hybrid between the bilateral market and a pool. It is shown in
Figure 3-4 below. This market arrangement is in fact the situation in a number of markets that
have been partially opened to competition or are on a transition towards a fully competitive
bilateral contract market. All European countries (except the UK and Greece who had mandatory
pools) initially started with such an approach. In the initial stage of market opening, only eligible
consumers could contract with independent suppliers or directly with GENCOs. Namibia’s
proposed approach could be called a hybrid market model (even if it is referred to as a modified
single buyer model). The hybrid market has the following features:
The regulated market is supplied by generators who either sell to a centralised purchasing
agent (a single buyer but only for the regulated market) or are required to bid into a
mandatory pool. This part of the market is centrally dispatched.
The competitive part of the market supplying eligible consumers is based on a bilateral
market for physical contracts. The parties in this market schedule themselves and notify their
contract positions to the SO.
The competitive market needs to be balanced via a balancing mechanism or market.
As market increasingly opens and the number of eligible consumers is allowed to grow, the
captive market shrinks; this market eventually evolves into a bilateral contract market as in
above.

9

There are various reasons for this including: payment is on pay-as-bid, not the system marginal price (SMP); the balance point in
the market is inherently unpredictable and therefore not susceptible to strategic bidding; instead of large players dominating the
balancing market the advantage lies will flexible generators. A day ahead market (which often complements bilateral trading) is
also subject to potential market power if there are not enough participants.
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Figure 3-4: Hybrid market model

Source: CPCS. Note: Franchise market is similar to regulated market; PA = purchasing agreements, similar to bilateral contracts.

If, at the time of partial market opening, no long-term contracts exist between the generators and
suppliers providing supply to the regulated (non-competitive) market, the participants in this
market segment could be fully exposed to the imbalance price (Section 4.2 elaborates on
balancing). It therefore seems necessary that a purchasing agent (wholesale supplier/single
buyer) be in place to carry out the contracting for the regulated market and aim to submit
balanced demand and supply positions to the SO10. As a dominant and regulated purchasing
entity, the purchasing agent could be restricted to trade less freely than participants in the
competitive market, including taking account of policies towards security of supply and other
requirements arising from public service obligations.
With such a hybrid market where the open and the captive markets are running in parallel for a
number of years, it is important for the national regulator to clearly outline how it will verify that
regulated customers are still paying cost-reflective tariffs. For example, the public generator as
a dominant player should not be able to sell low-cost generation to eligible consumers and sell
higher-cost generation to the regulated market. The initial allocation of generation between the
open and regulated market as well as guiding principles for the future will be crucial.
In the case of Namibia, the preceding problem has been partially solved by not allowing existing
GENCOs to sell to the open market. However, the regulator will still need to regulate the
purchases of the DISCOs (public suppliers) even if those will be able to buy 30% of their
electricity requirements from new IPPs (Namibia is discussed in more detail below).

Mandatory self-scheduled day ahead market
Variations to the markets described above are possible. Recently, a new model has emerged
and is currently under development in a few countries (Albania, Georgia, etc.). It is based on
mandatory bidding in an organised day ahead market run by a Power exchange (Px). The
10

The purchasing agent could also likely initially take over existing long term contract obligations
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difference with a mandatory pool is that participants self-schedule as opposed to centralised
dispatch. In a country with a legacy of long-term power purchase agreement (PPAs), these can
be turned into financial contract for differences (CfDs) with physical bidding in the day ahead
market. The IPPs would be receiving the same payments.
Figure 3-5 How a Cfd works in reference to a day ahead market price

Source: CPCS

3.3

Eligibility criteria and evolution over time

The concept of eligible consumer criteria is usually defined based on the size of the industrial
sector, as well as the availability of generation (current and future). This topic is complex and
several critical questions need to be answered to define eligibility, including the following:
Include or exclude self-supplied demand?
Can eligibility be lost if consumption falls below a threshold?
Can potential eligible customers opt to remain under the regulated tariff or can they go back
to the regulated tariff if they opt to sign a non-regulated contract?
Is eligibility based on the amount of energy consumption/demand per year (MWh/year) or
load per year (MW/year) or some model combination?
How will embedded generation be treated in the context of market opening and whether
embedded generators will be eligible consumers?
How will the demand of an eligible consumer be established (e.g. accumulated (multi-site)
or distributed (single-site))?
Is eligibility to be considered as a one-time award or it is a moving target? (i.e. can eligibility
be lost if consumption falls below a certain threshold?)
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Is eligibility to be considered as a mandatory status at a certain threshold or is eligibility a
status to be awarded by consumer choice? (i.e. can potential eligible customers opt to remain
under the regulated tariff?)
If eligibility is mandatory, what incentives are to be established for potential eligible
consumers to get awarded with the status?
Regarding the phasing of additional market opening, there is a need for sufficient years between
each new phase of eligibility for the system to cope. Usually, the national regulator can decide
with a certain level of discretion. This phasing approach to eligibility works especially well with
the hybrid market model.

3.4

The Namibia market design: modified single buyer (MSB)
Description of the proposed Namibia MSB

The Namibian Modified Single Buyer (MSB) Model is a new market reform for the electricity
sector in Namibia. It builds incrementally on the existing Single Buyer Model, representing a
modification (evolution) of the existing market structure. The MSB draws on global best practice,
but it has been designed for Namibia, with the support and involvement of all stakeholders in the
Namibian electricity industry.
The model is described in a Detailed Market Design document. The outlined principles for the
MSB are fairness, efficiency, simplicity, ease of implementation, and low cost for the market
operator. Following the principles, the main features of MSB are:
Partial opening of the electricity market in Namibia by allowing IPPs (named as Eligible
Sellers) to sell electricity to eligible customers (Contestable Customers) via bilateral
transactions.
Opening of the market in a stepwise approach outlined in the Market Code to promote
competition and choice in a phased and structured way to manage exposure to potential
market risks.
Self-dispatching by eligible generators.
Unbundling of existing tariffs and development of new products and services to facilitate
bilateral transactions and wheeling of energy.
Allows licensed traders to facilitate transactions between Eligible Sellers and Contestable
Customers.
Allows GENCOs and traders licensees holders to export but not import for the time being.
Allows NamPower (still operating as a national utility) to build new generation and
transmission facilities.
Allows NamPower to procure power from IPPs but also allows IPPs (if eligible) to sell their
power to a Contestable Consumer.
Positions NamPower to act as the supplier of last resort.
There is no legal unbundling or privatisation of existing utilities. However, MSB will be a ringfenced entity within NamPower with separate financial statements. MSB will hold licenses for:
Market Operation, Imports and Export. MSB will also carry out the following key functions: Market
Operations, Planning & Procurement, SAPP Trading and System Operations support.
There is a limit of 30% of total consumption for discos and eligible consumers that can be
sourced from new IPPs. Regional Electricity Distributors (REDs) will also be able to source 30%
of their sales from IPPs. Phase 2 will allow imports (other than via the NamPower MSB) only
once Namibia has reached ~80% self-sufficiency of supply.
NamPower will continue to own and operate various generation plants, the transmission system
and parts of the distribution system. It will also manage the market and systems operations of

3-9

WORKING PAPER

Basic guidelines for national open access

the MSB market, subject to the respective licenses. Critically, NamPower will continue to act as
the Supplier of Last Resort in the system – a service for which it will be compensated.
Figure 3-6: MSB Phase 1a & 1b trading arrangements

Source: New Energy Consulting, ELECTRICITY SUPPLY INDUSTRY DETAILED MARKET FRAMEWORK, May 2019
Note: RED: regional electricity distributors; LA: local authority; RC: regional council

One of the peculiarities of the Namibian option is the functions of MSB will be carried out as
described above. An embedded systems operations function will be seconded into MSB to
streamline decision-making and facilitate information exchange. It is not clear for us how exactly
it will work with the NamPower system operator.

How the Namibia market will work and various tariffs
Eligible sellers will have to nominate both their export sales and their sales to eligible customers.
Their imbalances will be penalised according to two different methodologies.
For exports, the imbalance prices will be determined using the future SAPP balancing market
methodology (NamPower will be liable for all interconnectors’ imbalances).
For sales to eligible consumers, the imbalance prices will be determined with reference to
NamPower’s approved energy charge to large customers in case the IPP underproduces. If
the IPP overproduces, it will not be compensated.
The default MSB position for Contestable Customer Unsold Energy (i.e. where customers
consume less than they nominated on their submitted schedule) is that it will not be
compensated. Nevertheless, MSB will have an option, but not an obligation, to purchase Unsold
Energy from the Contestable Customer at a predetermined rate (e.g. a rate linked to the Day
Ahead Market). If MSB decides to purchase Unsold Energy and to prevent discrimination, the
offer to purchase must be available to all Contestable Customers that find themselves in an
Unsold Energy situation.
In addition to the development of specific transmission and distribution charges, the IPPs and/or
the eligible customers will be paying for a series of services:
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Balancing (as discussed above)
Connection
Losses
Wheeling service (use of system charge)
Network capacity reserve charge (if the Generator is seeking a firm wheeling path with
“deemed energy” payments)
Reliability
Customer service
Point of supply service
Levies and VAT
Some of these charges are not usually present in a typical competitive electricity market. For
instance, grid congestion is normally handled quite differently; the capacity reserve charge
should be used to give priority access in case of congestion, not to receive deemed energy
payments. Above a certain outage threshold, all grid users should receive deemed energy
payments. Some of the other charges apply only to certain participants, which is reasonable.
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Concept of national market rules

This chapter discusses why market rules are needed in a competitive electricity market and
provides a snapshot of the content covered under market rules. The chapter further discusses the
importance of imbalance pricing and various congestion management methods.

4.1

Why market rules are needed and what they entail

Market rules are what one can refer to as ‘the rules of the game’. They represent a contract
between participants and the operator of the market (the market operator). Sometimes, market
rules are referred to as a market code. Usually, market rules are developed by the national
regulatory agency and a governance arrangement is put in place for eventual revision and
changes to the rules. The market rules must go hand in hand with the national grid code.
Market rules need to be tailor made to the market model. However, specific chapters linked to
the day-ahead and balancing market scheduling are usually quite similar.
SAPP currently operates various short-term markets governed by their book of rules, though
trading is mostly between utilities. Namibia is the first country to have implemented national
market rules. South Africa has recently initiated a project to assess how to open the market to
bilateral contracts between eligible consumers and IPPs. In the EAPP region, countries are at
various stages of unbundling and assessing how they should implement national markets.
The scheduling process, the imbalance prices calculation method, settlement, how to participate,
etc., are usually defined in market rules11. The below figure presents the table of contents for
the market rules in Namibia:
Figure 4-1: Table of content of the proposed Namibian market rules

1. Definitions
2. Acronyms and Abbreviations
3. Purpose
4. Governance
5.Overview
5.1 Market Development
5.2 Trading Products and Services
5.3 Market Participants (MP) and Authorisations
5.4 Qualifying Requirements to Trade
6. Application of the Rules
7. Network Capacity Management Rules
7.1 Network Access
7.2 Network Capacity Reservation
7.3 Network Capacity Allocation and Congestion
8. Bilateral Trading Nomination Rules
8.1 Market Participant General data
8.2 Market Participant Standing data
8.3 Bilateral Nomination Instructions
8.4 Bilateral Nomination Process
11

Market rules are similar to a market code. The difference is that governance arrangements as a code is issued by the regulator
while market rules can be issued by a market operator. The process to amend the rules can also be different.
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8.5 Bilateral Trading Timelines
9. Balancing Mechanism Rules
10. Metering and Settlements
10.1 Metering
10.2 Services & Charges
10.3 Settlement information
11. Financial Rules and Invoicing
11.1 Clearing Account
11.2 Currency
11.3 Financial Security
11.4 Invoicing and Crediting
11.5 Payment Procedure
11.6 Auditing
12. Addenda

Source: Namibia, proposed market rules, 2019

An important aspect of the rules is the self-scheduling aspect (chapter 8). The following figure
presents the Namibia scheduling notification process for GENCOs.
Figure 4-2: GENCO schedule notification

Source: Namibia market rules book

Generators need to prepare a schedule hour per hour. A key particularity of this process is the
allocation of the schedule to various customers: exports or national eligible customers. This is
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due to the 2 proposed imbalance pricing methodologies – one for exports and another for
domestic trade.

4.2

Importance of getting imbalance prices right

Balancing energy consists of both energy activated in real time under ancillary services
(reserves) contracts and energy provided directly to a balancing market12.
Under a balancing market, the SO activates (in real time) some bids and offers that GENCOs
and/or loads proposed the day before. For each hour, the SO might activate more offers to
increase output by GENCOs (or to decrease by load), meaning the system is short of energy for
that hour. On the other hand, the SO might activate more offers to reduce output by GENCOs
(or ask load to increase), meaning in that the system has too much energy for that hour.
Imbalances created by participants in bilateral trading are calculated after real time balancing by
the SO occurs (this is the right side of the Figure 4-3 below). Imbalances are the extent to which
physical energy has deviated from contracted energy.
Figure 4-3: Real-time balancing tools used by the SO

Source: CPCS

The contracts specify how much energy has been sold13, which is compared with metered energy
generated. If too much has been generated relative to contracts, the generator is said to have
‘spilled’ energy. If too little has been generated, then the generator will have a shortfall that is
‘topped-up’ through real-time balancing. For suppliers (retailers), essentially the same process
applies. Contracts are compared with metered offtake14, and if suppliers (retailers) have overcontracted then they ‘spill’ the imbalance, otherwise they are in a shortfall position.

12

A TSO can sign various type of ancillary services contracts (both in MW and MWh) in addition to using balancing market bids
and offers to balance the system in real time
13 And also bought, since generators can meet their sale obligations either by generating or buying energy from another generator
14 Or deemed metered offtake. If meter readings are not available for each settlement period, then estimated meter readings taken
from profiles can be used.
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Figure 4-4: Representation of a balancing market

Source: CPCS

Spilled (over-contracted) energy accounts are ‘cashed out’ at the ’spill price’ whereas shortfall
accounts are cashed out at the ‘top-up price’. In a two-price system, the top-up price is usually
higher since the TSO is asking some generators to increase their generation, while the spill price
is lower15. In a one-price system these will be the same within a given settlement period but will
vary between settlement periods.
What is the correct way to set imbalance prices?
There is no fully correct methodology for calculating imbalance price(s). The aim is to set prices
that are sufficiently high to encourage participants to contract as closely as possible to their
demand, while not over-penalising errors (which are largely unavoidable) in order to not
discourage new entrants to the market. The methods can be divided into two broad types:
Two-price systems: shortfalls (top-up requirement) are charged differently (higher) than
spills.
One-price systems: shortfalls and spills charged at the same price within each trading
period (similar to pricing within a mandatory pool).
These two types can be further sub-divided:
•

A single price regardless of whether the participant has spilled or is in shortfall, reflecting
the marginal value of imbalance energy in that hour.

•

Two prices: one each for top-up or spill.

•

Three prices: top-up, spill and an in-between price for a tolerance band.
• Multiple prices: a higher price for larger shortfalls than smaller ones; two prices for the
tolerance band; etc.
Prices can also be calculated in different ways. For example, using marginal prices (the highest
price at which the TSO had to buy balancing energy and the lowest at which the TSO sold
energy) or average prices (e.g. average of the energy bought/sold by the TSO, or separate
average prices for energy bought and energy sold by the TSO).

15

The generator would still receive the full payment from his bilateral contracts.
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Figure 4-5: Example of imbalance price options

Source: CPCS

Using the example in Figure 4-5, if we were to assume 2 prices (average), this would mean that
a GENCO out of balance would need to pay $29.73 per MWh if short or would receive $11.67 if
it had a long position. A load would receive $11.67 if it consumes less than scheduled or would
need to pay $29.73 for the extra consumption.
With an average 1 price method, the difference between the top-up and the spill would be much
less. Usually, systems with hydroelectric peakers tend to have less harsh penalties as opposed
to systems using some form of fuel-based peakers for balancing.
A simple method, which is both sufficiently cost reflective as well as being fair to all participants
and encouraging competition, is often to have a single price in each period calculated as the
average of the TSO’s transactions in the direction of system imbalance (meaning either the
average of the TSO’s buy-price, or its sell-price, depending on whether the system was short or
long). Usually, for each hour, the SO would be buying more or selling more. A well-functioning
balancing market would usually have a few consecutive hours of the balancing market being
short, then traders would react and then, the balancing market would become long, etc.
However, while balancing markets have been implemented as part of the development of
competitive national electricity markets in USA, Europe and elsewhere, no such market has been
implemented yet in Africa16. Currently, most African utilities are using their own reserves for
balancing or contract specifically for ancillary services.
In the absence of a balancing market, a competitive electricity market must nevertheless have
some form of balancing mechanism to penalise imbalances. In this case, TSOs and regulatory
agencies must agree on regulated imbalance prices which are defined ex ante. The problem
with regulated imbalance prices is they will tend to over penalise deviations from schedules, to
avoid, for example, GENCOs from under producing and the load from over consuming. The
problem with these penalties is they have no relation with the real status of the system for that
hour.

16

SAPP has introduced an in-between solution where interconnector deviations are penalised based on frequency deviations.
SAPP is currently working on developing a regional balancing market.
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Imbalance prices without a balancing market

…

In the absence of a balancing market, competitive
Distribution electricity market must nevertheless has some
form of balancing mechanism to penalise imbalances. In this case, TSOs and regulatory
agencies must agree on regulated imbalance prices which are defined ex ante. The problem
with regulated imbalance prices is they will tend to over penalise deviations from schedules to
Transmission
avoid for example,
GENCOs…
to under produce and load to over consume.
The problem with
Distribution
these penalties is they have no relation with the real status of the system for that hour.
The following figure presents a very simple example of regulated imbalance pricing.
Figure 4-6: Simple example Transmission
of regulated imbalance prices

Independent Power Producer

Industrial Customer

Contracted amount
IPP sells 10 MWh at USD 50/MWh
USD 500
Regulated imbalance prices
Top-up
imbalance price = USD 80
Generation
Spill price = USD 20

Top-up of 2 MWh required

In real-time
Actual production = 8 MWh
Actual consumption = 9 MWh

Generation

Spill of 1 MWh

Payment from MO
Spill price * 1 MWh = 20

Payment to MO
Top-up price * 2 MWh = 160

Market operator
Source: CPCS

The proposed initial Namibia imbalance prices
In the first phase of the proposed Namibian market, there will be no balancing market. A
tolerance band has been defined for lower and upper limits. IPPs who underproduce will have
to pay a penalty. However, if a generator overproduces, it will not get anything, and if an eligible
consumer or suppliers under consumed, they will still have to make the full payment to the
GENCO for the bilateral contract and might not receive any credit from the MO (this is still under
discussion).
In the initial stage, NamPower (being the supplier of last resort) will be providing the energy that
eligible consumers are not contracting with IPPs. Such a system will not favour efficient trading,
since normally, the MO should be partly compensating the GENCOs for over production or the
eligible consumers/suppliers for underconsumption, especially if their position is the opposite of
the overall system position and thus ‘helping’ the system. This illustrates that it is very difficult to
develop efficient regulated imbalance prices.
For GENCOs who are exporting, they will be liable to the future SAPP imbalance pricing scheme
which is planned for this year (2021). This is a peculiarity of the system. GENCOs will need to
provide a percentage of their planned trade for exports or domestic trade. Depending on the
future regional imbalance prices, this may create potential for arbitrage.
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Role of wholesale and independent suppliers

GENCOs, especially renewables, are not able to supply the full load required by customers at
all times (an illustrative example is shown in the figure below). In markets with independent
suppliers, they will buy various types of energy contracts to aggregate generation, package them
and resell them to its customers (as demonstrated in the figure below). The supplier will also
take the balancing risk (i.e. it will be responsible for paying imbalance penalties).
Figure 4-7: Role of suppliers

Source: CPCS

Currently, utilities are providing what is referred to as a “full supply contract” to consumers. In
the future, if balancing responsibility is shifted to various market participants, then the
fundamental allocation of risk in the sector will change. This applies to IPPs, wholesale,
independent suppliers and possibly public suppliers.

4.4

Security of supply and the need (or not) for a capacity market

Ultimately, the key objective of public policy regarding competitive electricity markets is to ensure
security of supply at the lowest possible sustainable cost (along with given choices of products
to eligible consumers). Governments and regulators are often concerned that an energy-only
market might not provide the needed economic signals for the maintenance of installed capacity,
and the construction of new capacity as needed (and when it is needed).
In a market without long-term PPAs, a new generator needs to convince prospective lenders
that the investment risk can be evaluated and that it is reasonably low. However, future energy
market revenues are inherently uncertain, and thus expectations of revenue might not be
sufficient to ensure that new investment is timely. In turn, under-investment (or late investment)
can lead to very high prices in an energy-only market. In addition, prices in energy markets are
usually volatile (even turning negative in Europe lately at certain hours).
A capacity payment mechanism aims to calm the volatility while ensuring supply adequacy.
There is no one perfect solution to designing such a mechanism. Various forward capacity
markets have thus been put in place to establish more revenue streams with greater certainty
for investments in new capacity that will be needed at a future date.
Some wholesale markets rely on capacity markets to ensure reliability while others still rely only
on energy price signals. The best capacity market for a particular country is a function of the
specific conditions of that country. We can distinguish two main types of capacity markets:
Capacity obligations:
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•

Impose an obligation to contract for capacity, including a reserve margin on suppliers /
customers, or just the reserve margin on a central buyer.

•

Generators (and DSR17) compete to provide capacity.

•

Auctions may be used.

Capacity payments:
•

Make additional payment (above energy market price) to qualifying capacity.

•

Administered payment or set through auctions.
There are Capacity obligations in Brazil and USA and capacity payments in various other
markets: Chile, Argentina, Peru, UK, France, Ireland, Italy, etc.
It is easy to implement a capacity payment in a mandatory pool type of market given that capacity
is clearly visible. In a bilateral contract market model where generators self-schedule, capacity
is less visible. It is however being done in Europe. Capacity obligations are possible in both
market models and require generators to commit capacity ex ante (these obligations are
regulated by certificates).
Among the criteria for designing and evaluating capacity market alternatives are18:
Capacity adequacy/reliability of the system
Efficient price signals for long-term investments
Price stability
Susceptibility to gaming
Fairness
Simplicity
Recent viewpoints on capacity markets in the context of high penetration of renewables
A new discussion has also emerged as renewable generators become a larger portion of the
grid’s resources, and complications may arise with the existing wholesale market structure. The
argument goes that renewable energy sources not requiring fuel inputs to run are able to offer
bids of $0 into the energy and capacity markets (if they are allowed to participate in capacity
markets). As these sources make up a larger portion of the grid over time, these $0 bids can
significantly reduce wholesale prices for energy and capacity and could discourage long-term
investment for all resources.
However, this argument fundamentally misunderstands how wholesale energy pricing is formed.
Prices in energy-only markets are set to account not only for fuel costs, but all long-run fixed and
operating costs. These may be recovered when markets become constrained and prices
become very high. With more renewables, this will concentrate the periods in which thermal
plants must recover costs and so prices may become “peakier”, but this does not inherently
undermine the concept of pricing by kilowatt-hour.
As a recent article by ECA consulting points out, political concerns about price spikes are not
new, but consensus is lacking both on the need for dedicated capacity markets to address these
concerns and their appropriate structure, even if recently, the balance of policy maker views has
swung more in favour of, than against capacity markets19
ECA tried to envisage what would happen in systems with 100% renewables with storage. In
that case, such a system would move from a capacity-constrained to an energy-constrained one.
17

Demand Side Response.
See Hamish Fraser, Capacity payment mechanisms: how to pick the one that’s right for you, in The line in the Sand-the shifting
of boundary between markets and regulation in network industries, edited by S Potts Voll and M. King, 2007
19 ECA Consulting, Viewpoint, renewable energy’s dirty little secret: power market cost reflectivity can handle intermittency, 2017.
18
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This is similar to hydro-dominated systems where capacity may be plentiful but the availability
of energy is dependent on water inflows and storage. Pricing is formed effectively through a
repeated game that incentivises an efficient level of market entry for long-run cost recovery20.
The impact of wind and solar on market design is much more keenly felt on balancing/ancillary
services markets. Yet even here, market models already in operation provide most of the cost
reflective price signals required even if some changes have been made or are contemplated.
This is discussed in the below figure.
Figure 4-8: Impacts and approaches to dealing with high renewable penetration in balancing and
ancillary services markets
An innovative idea being considered in Europe is the implementation of a shortage price function in the
balancing markets. Currently, in the rare event that balancing reserves are depleted, administrative
curtailment has to take place. During those rare moments, the balancing energy price should spike very
high, to the Value of Loss Load (VOLL). It is exactly these price spikes that are crucial for flexible
resources (‘’peakers’’ or other technologies) to recuperate their investment costs.
However, these price spikes are infrequent and highly unpredictable (and not liked by politicians). What
a shortage price function does is to provide a signal when the real-time balancing reserves are near
depletion. More precisely, a “scarcity price adder” is calculated that equals zero when there are more
than enough reserves but which rises gradually to equal VOLL when the reserves are very near to
depletion. This scarcity price adder is then added on top of the balancing energy price (paid to those
providing balancing energy) and/or the imbalance price (paid by participants having imbalances). 21 A
variant of such a system is already implemented in various USA markets.
The well-known duck curve in California (shown in Figure 4-9 below) also highlights the potential need
for new ancillary markets dedicated to securing the required ramping services (as recently implemented
both in the Californian and the mid-continent systems and planned for the new Irish market).
Figure 4-9: Example of the California duck curve

Source: California ISO

Ancillary services provided for system-related reasons; namely frequency and voltage control, are the
clearest area where changes in technology composition are threatening the cost reflectiveness of
electricity markets. These costs are currently socialised in most markets through use of system charges.
The UK National Grid ESO tendered last year 12.5 giga-volt ampere (GVA) seconds of inertia for more
than GBP 328 million22. This inertia will be provided by pumped storage hydro and eventually by
flywheels.23

20

Ibid
This issue is currently discussed among market design experts in Europe, see https://fsr.eui.eu/evolution-of-electricitymarkets-in-europe-where-are-we-going/
22 The equivalent of inertia provided by 5 coal-fired plants
23 See Financial Times, Electricity grid operators search for inertia to power a greener future, December 6th 2020.
21
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In conclusion to the article discussed above, ECA wrote that integration of the costs imposed
into imbalance pricing by high renewable energy penetration to retain cost reflectiveness will
need consideration and create additional market complexity, but this remains a minor issue in
relation to overall revenues24. However, ECA concludes that rapid change also affects the ability
of markets to find new equilibria around long-run costs, and capacity markets may provide some
security against this threat.
In Europe, the European Commission is not generally in favour of capacity payments and has
said that it is of paramount importance that capacity mechanisms are only introduced if it is
necessary with such mechanisms being designed to minimise impact on market functioning.
Significantly, they also need to ensure that the mechanism is proportionate to the underlying
adequacy problem so that the available and expected energy capacity is sufficient to meet
demands at all times25.

4.5

Allocation of transmission capacity/congestion management
Methods to relieve long-term congestion

In competitive national electricity markets, market rules usually allow for de facto access to the
grid combined with a system of transmission, distribution and other charges as described in the
next chapter. Model use of transmission (and distribution) systems agreements are also usually
developed to formalise the relations between eligible consumers and transmission and
distribution network operators. Market rules can also be combined with open access regulations
developed by national regulators.
Market rules (or the market model) must include specific sections on how both long term and
short term grid congestion would be relieved and the system operator needs to follow these
congestion management rules. The system operator must publish the Net Transfer Capacity
(NTC) between congested areas as an indicator of the amount of capacity that is available for
commercial exchange. In case of congestion, the system operator may curtail individual
transactions. The methods used in practice are:
First-come-first-served
Pro rata, %-utilisation
Market-based solutions such as auctions and secondary trading
A simple method used to relieve congestion is a simple transmission rights allocation based on
a first come, first served approach. This method however, is not common in more advanced
markets given the probable lack of transparency. Another method is the selling of explicit
transmission rights. Auctions can be organised on a yearly and monthly basis to allocate the
transmission capacities to participants. This method has been particularly popular in Europe for
the allocation of interconnection transmission rights by two corresponding TSOs.
Network constraints can also be solved by the system operator using nodal, zonal pricing or
methods most suitable for relieving short term congestion such as re-dispatching, counter
trading and market splitting, as explained in the next section.
Nodal and zonal pricing
One way to relieve long-term congestion is the implementation of nodal or zonal pricing. The
way it works is that the market is split into different market areas (zones) or even individual nodes
24
25

ECA, op. cit.
European Commission, https://ec.europa.eu/energy/topics/markets-and-consumers/capacity-mechanisms_en

4-10

WORKING PAPER

Basic guidelines for national open access

(e.g. HV busbars). There is then a simultaneous calculation of optimal generation and network
dispatch resulting in potentially different prices in/at every zone/node. PJM in the USA (which
has more than 2,000 busses updated every five minutes) and New Zealand have nodal pricing
systems while Norway and some other European markets have zonal systems. Zonal / nodal
pricing is only possible if all exchanges are handled via a central market and system operator.
The following figure illustrates the components of nodal (locational pricing).
Figure 4-10: Nodal pricing
Locational
marginal price

=

Generation
marginal cost

+

Transmission
congestion cost

+

Cost of marginal
losses

Source: CPCS

Nodal pricing is theoretically ideal as prices are cost-reflective, but it is extremely complex to
compute and very sensitive to hypotheses on transmission, generation, and demand. Zonal
pricing is less flexible in handling congestion because it introduces an additional (computational)
constraint in the market clearing procedure, namely that all prices in one region shall be equal.
However, zonal pricing appeals more to traders and may increase the liquidity in hedging
instruments since it is easier to hedge between large zones than between multiple nodes.

Methods to relieve short term congestion
When congestion is not persistent, SOs can use re-dispatch, counter trading or if a day ahead
exists, what we call market splitting.
Re-dispatching
With this method, the system operator redispatches generators on both sides of the constraint.
It requires prices to modulate generators up and down. If a balancing market exists, the SO can
use it for solving internal transmission constraints.
Counter trade
With this method, the SO engages in purchase and sales transactions with system users on both
sides of the constraint. This means that congestions are handled in two steps: first a uniform
price (called system price) is computed as if the capacity of the grid is infinite. Production for
each generator is determined where the submitted supply curve intersects with the system price.
With counter trading, the SO will pay for increased production to get the volume needed.
Consumers pay the system price so the system operator will sell the power with a net loss. A
system of counter trading needs a very strong grid with limited congestion. In a system with
significant congestion, the operation of such a system may be very costly to the system operator,
leading in turn to high tariffs.
Both re-dispatching and counter trade methods create (substantial) additional costs for the
system operator that have to be recovered from system users.
Market splitting
Market splitting requires a market operator (Px) that has a monopoly on any congested
capacities. The market may be split into several market areas (zones). The way it works is that
the market price on the surplus (deficit) side of constraint is artificially reduced (increased) to
reduce the flow between these areas.
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Figure 4-11: Market splitting method

Source: CPCS

Summary on congestion management
Regardless of the method used to relieve congestion, it must be described in the market rules.
The proposed method for handling congestion in Namibia is not common and mixes congestion
with issues of grid reliability. It proposes a deemed payment in return for a monthly capacity
reserve charge. Those paying that charge will also have priority access. The Namibian market
rules mention that the MO will develop more specific rules at a later date.
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Connection charges,
transmission tariffs and other
charges

This chapter presents the various unbundled charges that are usually invoiced by a transmission
system operator. It further discusses the economic rationale behind transmission pricing.

5.1

Connection charges

Participants who want to connect to the grid must pay connection charges. We distinguish two
types:
Shallow charge
Deep charge
Depending on their system, each country must decide between what we call a shallow versus a
deep connection charge—i.e. when the user also pays for reinforcement to the system resulting
from the user’s connection. There are various grey zones as well where the charges can go
beyond the costs to connect to the nearest sub connection. A deep charge simply means that
the customer would need to pay for some system reinforcements to evacuate its power.
Figure 5-1: Types of connection charges

Source: CPCS
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Transmission and distribution charges

In an unbundled competitive national electricity market, generators and suppliers/eligible
consumers must pay for access to the grid. National transmission and distribution tariffs are
regulated. In general, the main objectives of transmission pricing may be summarised as
follows:
Recover costs: Fees for network use must produce revenue to cover all the expenses of
investment, operation, and maintenance, as well as provide a reasonable (regulated) level
of profit for the company.
Encourage efficient use: The price structure should give incentives for using the networks
efficiently.
Encourage efficient investment: The pricing structure and the way money is paid to the
company should provide an incentive for investment in new facilities where they are needed
Based on these objectives, the fundamental questions for designing transmission tariffs include:
Who should pay? Sellers (generators, traders) and/or buyers (suppliers, consumers), and if
consumers, which consumers?
What criteria shall the tariff be paid on the basis of? Peak injection, total annual generation,
peak consumption, total consumption, or other?
The fixed transmission costs should be efficiently assigned, so that each agent who
“benefits” or “uses” the transmission capacity will pay the costs. Nevertheless, there are
specific difficulties in defining the concept of “use” in electricity networks. The identification
of benefits also has some theoretical and practical difficulties.
The transmission network only makes sense as a whole. It is not possible to trace power
flows along any path, nor is it possible to establish the origin and destination of electricity
without arbitrary definitions. Electricity flows follow the laws of physics and spread
everywhere. This is a particular characteristic of electricity that is not found in the
transportation of other goods. For pricing the use of the transmission network, it would be
useful to consider power as being injected at certain nodes, from where it flows to a number
of sinks, and power being retrieved at certain nodes, which comes from sources that are also
distributed everywhere.
We usually draw a distinction between transaction and non-transaction based methodologies.
The following table presents some of the methodologies.
Figure 5-2: Transmission pricing methodologies

Transaction methods
System
users
nominate
individual
transactions between a sink and a source.
All transactions are priced individually.

Types :‘MW-mile method’ or
‘Contract path approach’

Non transaction methods (network
service models)
System users nominate their injections
(production) and extractions (consumption) at
connection points.
System users pay for injection/extraction at
each connection point
Types: postal stamp, various entry-exits (flow
based methods such as marginal or average
participation if $ per MW charge)

The below figure illustrates the aforementioned concepts.
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Figure 5-3: Transmission pricing methodologies

Source: CPCS

While there are no perfect methodologies, it is clear that non-transaction based methodologies
are more suitable for a competitive electricity market. Newer methodologies, such as extent of
use ones (e.g. various entry-exit methods such as Marginal Participation with balanced subgroups, Average Participation, Marginal Participation with one slack node, etc.) are also
commonly used. These methods (also called flow-based methods) are based on the use of the
transmission system and attempt to allocate costs to market participants based on their
particular location on the grid, and the intensity and type of use they makes of the transmission
capacity. To determine the actual "use" that each agent makes of the transmission grid, there
are different methodologies. However, the identification of “use” requires making some arbitrary
definitions regarding the meaning of the term in a transmission system.
Transaction based methods such as MW-miles are also not applicable to day-ahead markets
and other short-term market transactions.
There are also clear trade-offs between the economic efficiency of various methods (e.g. nodal
pricing) and their complexity to implement.
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Figure 5-4: Trade-offs in the development of transmission pricing

Source: CPCS

On the issue of whom shall pay what, should for example GENCOs be charged on a MWh or
MW (and if MW, then should it be on peak injections, or installed capacity)? MW charges have
little short-run impact but can have long term negative impact and reduce a country’s peak
capacity, thus MWh charges for GENCOs are better but a general MWh charge on all consumers
has the same effect as a MWh charge on all GENCOs. An old rule in Europe was to have the
load pay more than 50% of charges.

Distribution pricing
When national market opening reaches eligible customers at the distribution level, it becomes
even more important to have efficient distribution charges. Most distribution network operators
(DNOs) continue to adopt a three-part tariff approach for industrial and commercial customers
in a market environment. This method is well established and is comprised of the following three
elements:
standing charge (USD/customer);
capacity charge (USD/kVA); and
utilisation/unit charge (US cents /kWh).
For residential customers, costs are usually translated from USD/kVA to US cents/kWh using
standard customer group load factors.
There are several other options available for the DNO charges calculation (e.g. based on
contribution to peak load, incremental reinforcement costs, etc.). In the UK, the DNO charges
have very different models for low voltage (LV) versus high voltage (HV)/extra high voltage
(EHV) (LV is considered to be anything less than 33kV). In terms of charging structure, the main
difference is that these customers have separate import and export capacity charges.

Regulated supply tariff
Ideally, distribution network owners should unbundle their network and supply/retail activities.
The supply business(es) to serve the regulated market should have a separate tariff approved
by the national regulator. The internal upstream costs (generation, transmission, distribution,
use of system charge), and external power purchases directed to the regulated market can be
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passed through to the final consumer26. A typical way to regulate the supply function is via a
supply price control formula which should include an amount for fixed costs and an amount per
customer. This reflects the underlying nature and drivers of the supply business. The split
between the elements is usually as follows:
Fixed costs: 25%
Customer-related costs: 75%
An appropriate margin (expressed as a % of total regulated electricity sales per kWh) could also
be allowed (for instance, 1%).

5.3

Other charges

The charging methodologies for transmission system congestion and losses and system
operations cost, including the costs of procuring ancillary services, must usually be developed
in conjunction with the market rules for trading wholesale electricity. Each country develops its
specific charges. A market opening could proceed without changes to the existing ancillary
services procurement system. Adjustments could be made eventually. Frequency-keeping
reserves could be procured as part of the scheduling and dispatch process while spinning or
standing reserves may be purchased through additional reserve requirements. A decision needs
to be taken in this regard as well on whether the provision of automated generation control
should be a mandatory and uncompensated requirement on all generators. Another decision
pertains to how black start and reactive power services should be procured. Overall system
services can represent 10-20% of overall revenue requirements of a TSO. Other charges that
can potentially be invoiced by the TSOs are:
Cost of losses (but see below)
Cost of congestion
Special charge on stranded assets if any
Connection charges
Levies and VAT

In summary, the TSO (MO) would settle the bids and offers and calculates the final imbalance
prices for each participant. The TSO would also invoice for:
Transmission tariff (to GENCOs and/or suppliers & traders)
Transmission constraints
Transmission Losses (possibly)
Ancillary services
Public service obligation/last resort levy
Possibly extra cost of PPAs and/or stranded assets or capacity payments
It is beyond the scope of this report to analyse the various proposed charges in Namibia but we
note that charges such as the additional wheeling service charge, the network capacity reserve
charge (if the generator is seeking a firm wheeling path with deemed energy payments), the
customer service, and point of supply service charge, warrant further review.

26

It is probably necessary to have a reference price or price cap if a regulated supplier can purchase some of its expected
electricity needs from the market. In Namibia, the discos will be able to purchase partly on the open market. We are not aware on
how these purchases will be treated by the regulator.
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Treatment of losses
There is a need to decide who procures and who pays for losses? They could be centrally
procured by the TSO (and DSO) or they can be procured by each market participant individually
via a Transmission Loss Adjustment Factor. They could also vary by node/region or be uniform
throughout the country. If a customer is close to a generation source, he could actually be paid
for using the grid. Losses could also vary over time or be uniform over a longer period (e.g. 1
year).
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