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1. INTRODUCTION 

1.1 Purpose of this report 
The Energy Systems Catapult (ESC) has defined a market architecture in which entities 
referred to as Energy Service Providers (ESPs) are central.  ESPs are consumer-facing 
entities that retail integrated energy service packages (including electricity) to customers.  
ESPs will tailor service provision to their customers based on a deep understanding of 
their requirements in terms of desired levels of warmth and home comfort.  An implicit part 
of this is for the ESP to determine the nature and level of service reliability attributes that 
best meet the requirements of the consumer base.   

Having established reliability requirements as part of the overall service offering, ESPs will 
then contract with resource providers to meet the requirements of their customers, 
including their reliability needs.  This creates the potential for ESPs, and the market more 
broadly, to deliver security of electricity supplies via decentralised contracting solutions.1   

However, markets in a range of jurisdictions, including GB, have adopted or are adopting 
various forms of centralised capacity remuneration mechanisms (CRMs) to deliver 
reliability and security of supply2.  The ESP-led model has the potential to alter the need 
for and/or the nature of a CRM. 

This report considers how alternative CRMs may affect the attractiveness and 
effectiveness of an ESP-led system.  It considers the potential for features of the existing 
CRMs to form part of an ESP-led market compatible CRM, and assembles a high-level 
composite ‘model CRM’ suitable for such a future. 

The assessment conducted in this report is qualitative, drawing upon experience and 
judgement, in addition to empirical evidence where available. 

1.2 Structure of this report 
The report has the following structure: 

 Section 2 provides background context, setting out the nature of security of supply 
requirements, introducing CRM types and describing the ESP model; 

 Section 3 considers the arrangements that deliver security of supply and the possible 
evolution of the security of supply challenge in the future; 

 Section 4 sets out a high-level model for an ESP compatible CRM; 

 Section 5 outlines the broad framework of responsibilities that underpin the suggested 
arrangements; 

 Annex A provides an overview of CRM models from a conceptual perspective; 

 Annex B considers specific CRM case studies; and 

 Annex C contains an assessment of CRM and ESP compatibility. 

  
  

 
 
1  Further details of the ESP model are provided in Section 2.5. 
2  Summary details of a range of CRMs are provided in Section 2.4. 
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2. CONTEXT 

2.1 Introduction 
This Section provides background context.  It considers: 

 dimensions of security of supply objectives; 

 drivers for emergence of CRMs; 

 types of CRM available; and 

 the ESP concept.  

2.2 Security of supply requirements 
Any set of market design objectives will include a specific objective that the arrangements 
should support delivery of security of supply.  In simplistic terms, the arrangements should 
help to keep the lights on.   

There are two key challenges for electricity that make it different from other commodities.  
These challenges affect the design of electricity markets.  The two key reasons why 
electricity is ‘different’ from other commodities are: 

 generation and demand must be equal at all times (historically bulk electricity storage 
has not been economic3, although recent and ongoing reductions in battery costs are 
changing this picture); and 

 electricity is transported via interconnected networks operated at stable frequency 
and voltage, with the actions of one party on the network impacting upon all others. 

These factors create a requirement for resource to: 

 meet demand at all times; and  

 be used for second-by-second system balancing. 

Building on this, there are several dimensions to delivering security of supply.  This 
includes a temporal dimension, as illustrated in Figure 1, with a differentiation between the 
longer-term and the shorter-term (albeit recognising that there is a continuum of 
timescales over which activities take place ranging from years ahead to real-time): 

 Longer-term:  
− Focus on providing signals and incentives for build and deployment of resource 

needed by the system. 
− Arrangements need to provide signals to support efficient entry and exit and to 

support economic investment in resource that is needed to achieve supply-
demand balance in future.   

− To do this, the arrangements need to provide reasonable certainty to investors as 
to potential returns in order to make economically viable investments financeable.  
This does not mean guaranteed returns, but rather developers having sufficient 
confidence regarding potential returns to make investment decisions. 

 
 
3  Pumped storage hydro, the only current bulk storage option, does not actually store 

electricity but rather increases demand by pumping water uphill during low demand periods 
and increases generation by releasing that water during high demand periods. 
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 Shorter-term:  
− Focus on having resource and tools available in operational timescales in order 

to support system balancing in real-time. 
− Arrangements need to provide incentives for market participants to manage their 

own positions in the run up to real-time and to provide tools for them to do this. 
− The system still needs to be balanced on a second by second basis and so 

resource and tools need to be available to allow for system balancing in 
operational timescales (usually through a centrally-co-ordinated ‘system 
operator’). 

Figure 1 – Long-term and short-term dimensions to security of supply 

 
 

It is the combination of the longer-term and shorter-term dimensions of security of supply 
that together help to deliver reliability to consumers.  Across these dimensions, electricity 
system security and stability requires: 

 Resource adequacy:  
− This is the longer-term dimension to security of supply.  It requires investment in 

resource (of type required and when it is needed) to deliver capacity that can 
then be used.  Traditionally focused on generation resource, but increasingly on 
demand side resource also, the focus is on securing enough resource that is able 
to support fulfilment of demand in the vast majority of circumstances4.   

− As markets have liberalised, market participants have traditionally had 
responsibility for delivering resource adequacy.  Progression of investments by 

 
 
4  Note that resource adequacy focuses on having enough capacity to serve demand.  Network 

reliability is also central to security of supply, with network issues the most common cause 
for energy unserved.  But resource adequacy measures are not intended to address network 
related security of supply. 

• Need ways to deliver resource needed by the system:
• Supportive environment for economic investment to provide 

resource
• Efficient entry/exit signals

Longer-term

• Need ways to support system balancing in real-time:
• Incentives for and tools to allow market to balance own 

positions
• Available resource to balance system economically/efficiently 

in operational timescales

Shorter-term
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market participants has been based on expected returns from the market relative 
to investment hurdle rates based on revenue expectations from the wholesale 
market.   

− But, as discussed in Section 2.3, centrally administered CRMs are increasingly 
taking on this role. 

− Policies typically target a reliability level based on an economic assessment of 
costs and benefits, rather than 100% reliability of service to all under all potential 
circumstances.  This means that security of supply arrangements must also 
include planning for extreme or emergency contingency arrangements (i.e. some 
planned compromises to service reliability that safeguard the most essential 
services under extreme circumstances). 

− 100% reliability is typically not planned for based on an assessment of the 
economic and efficient reliability and investment balance.  Recognising that 
100% reliability is not being targeted, longer-term security of supply also includes 
planning for extreme or emergency circumstances that may require contingency 
measures to be available. 

 Operational stability:  
− This is the shorter-term dimension to security of supply.  It requires access to 

resource to balance the system in real-time, with the system operator currently 
responsible for undertaking residual balancing5.  This can include calling on 
contingency measures in the event of extreme circumstances. 

− In shorter-term timescales, the capability of the resource has greater significance, 
with characteristics such as speed of response and location more important than 
in longer-term timescales.  There can, therefore, be a tension between the type 
of resource incentivised to deliver resource adequacy and what is then needed to 
deliver operational stability. 

CRMs have been, or are being, introduced in a number of markets in response mainly to 
resource adequacy concerns.  The drivers for the emergence of CRMs are considered in 
Section 2.3, while Section 2.4 introduces a range of potential CRM approaches. 

2.3 Emergence of CRMs 
The emergence of CRMs has been a response to challenges associated with the energy-
only market approach which was common in numerous electricity markets in Europe, as 
well as parts of the US and Australia6.   

Energy-only markets do not include an explicit CRM.  Instead, capacity provision is 
remunerated via the market price for energy.  As the market price is set based on the bid 
price of the marginal generator, it allows all other capacity providers to capture infra-
marginal rent equivalent to the difference between their own costs and the market price.  
This rent contributes to the remuneration of capacity provision.  As the capacity margin 
tightens, energy prices and infra-marginal rents increase, which, in theory, provides an 
incentive to invest in capacity when required to deliver resource adequacy. 

 
 
5  In respect of each 30 minute settlement period in GB, National Grid undertakes residual 

balancing from 1 hour before the start of the settlement period (termed ‘gate closure’) and 
then in real-time throughout the settlement period itself. 

6  Annex A.1 provides further detail on the energy-only approach. 
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Therefore, traditionally in energy-only markets, investments in new thermal generation 
capacity have been based on the expectation of future returns from the wholesale market.  
Implicitly, in the revenue forecasts was an expectation of some level of scarcity revenue7, 
which ultimately would permit timely investments in generation to recover their long run 
marginal costs.   

The introduction of large volumes of renewable generation has challenged this investment 
paradigm.  The volumes generated by thermal operators are decreasing, and instead of 
meeting system demand; conventional plants now need to meet system demand less 
weather variable renewable generation.  This has contributed to what is referred to as a 
‘missing money’ problem – linked to both increasing price and volume risk, conventional 
plants are less able to secure adequate revenue from the wholesale market to cover their 
capital expenditure.  This puts the ongoing operation of such plants in a precarious 
financial position with increased prospect of closure.  

However, from a system security point of view flexible capacity is still required to cover 
periods of low renewable generation.  But thermal plants, as conventional providers of 
flexibility, are becoming increasingly risky investments as their revenues are squeezed 
into fewer hours of operation.  

Many markets have responded to this situation by introducing CRMs of one form or 
another.  These CRMs seek to provide a distinct capacity related revenue stream 
specifically intended to improve certainty for prospective projects in terms of the 
investment environment, as well as for existing providers, to support efficient entry and 
exit decisions.  This is intended to improve security of supply by ensuring that resource is 
made available to the system through a combination of new investment or refurbishment 
and retention of operationally effective existing assets, thereby reducing the potential for 
system stress events to occur. 

A range of CRMs exist, each with different mechanics.  An overview of a selection of 
CRMs is provided in Section 2.4. 

2.4 CRM overview 
Many forms of CRM are available, with Figure 2 providing an overview of some.  This 
classifies CRMs under two defining classification categories: 

 targeted or market-wide: 
− targeted: the CRM applies to a limited sub-set of capacity within the market; or 
− market-wide: the CRM applies to capacity across the market more broadly. 

 quantity-based or price-based: 
− price-based: the CRM fixes the capacity price or the basis for determining it, with 

the quantity of capacity an output in response to the pricing signals; or 
− quantity-based: the CRM centres upon fixing the quantity of capacity required, 

with the price determined as an output. 

 
 
7  ‘Scarcity Rent’ is a generic term for the additional component of wholesale price above the 

short-run marginal cost (SRMC) of generation.  Prices need to rise above SRMC to allow for 
recovery of fixed costs and capital costs.  Scarcity rent allows for recovery of these costs and 
it tends to be most prominent in periods of system tightness. 
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Annex A provides details of these CRM models from a conceptual perspective, while 
Annex B provides an overview of case study examples for a selection.  A brief summary of 
key features is also provided in Table 1. 

Figure 2 – CRM taxonomy 

 

Table 1 – CRM summary 

CRM type Typical features 

Targeted capacity 
payment 

 Involves payment of an administratively determined 
capacity price to a subset of capacity within the market 

 Payment typically made based on availability 

 Targeted capacity is determined centrally 

Targeted tender  Centrally coordinated process to secure the construction 
of a specified quantity of new capacity determined to be 
needed to improve general supply-demand balance 

 New capacity typically gets a long-term contract, which 
provides access to a capacity revenue stream of some 
form 

 Payment typically made based on availability 

Strategic reserve  Seeks to secure through a centrally procured process a 
centrally defined quantity of capacity to be held outside 
of normal market operation, for use in extreme 
circumstances 

 Contracted reserve paid a holding fee  

C
R

M
s

Targeted

Price-based Targeted capacity 
payment

Quantity-based

Targeted tender

Strategic reserve

Market-wide

Price-based Market-wide 
capacity payments

Quantity-based

Capacity auctions 

Decentralised 
obligations

Centralised ROs

Decentralised ROs
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CRM type Typical features 

Market-wide capacity 
payment 

 An explicit price for capacity is set either on an 
administered basis or via defined algebra 

 All available capacity is eligible to receive the capacity 
payment 

 Payment typically made based on availability 

Capacity auctions  Way to secure through a competitive bidding process a 
centrally determined capacity requirement identified to 
provide adequate capacity to balance supply-demand in 
system stress periods 

 Availability of eligible resource is determined centrally 
based on expected contribution of resource at times of 
system stress, to give a de-rated availability 

 Successful bidders receive the auction clearing price in 
the form of an option fee in return for the de-rated 
availability of their contracted capacity in operational 
timescales 

 Contracted capacity has incentives to deliver in line with 
(or in excess of) is de-rated capacity in periods of system 
stress  

Decentralised obligations  An obligation is typically placed on electricity retailers to 
secure sufficient capacity to meet the overall demand of 
their consumers 

 Availability of eligible resource is certified centrally based 
on expected contribution of resource at times of system 
stress  

 Eligible resource is allocated capacity certificates based 
on their certified capacity 

 Retailers secure capacity certificates via bilateral trade 
with capacity providers in order to fulfil the obligation 
placed upon them 

Centralised reliability 
options 

 A central body buys reliability options on behalf of 
consumers  

 Quantity of contracts secured is driven by a centrally 
determined requirement identified to provide adequate 
capacity to balance supply-demand in system stress 
periods 

 Contracts are struck through a competitive tendering 
exercise or auction, which allocates contracts to 
providers that have the lowest option fee requirement, 
with all successful providers typically receiving a 
common option fee based on the clearing price 
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CRM type Typical features 

Decentralised reliability 
options 

 Takes the reliability option concept but strips out the 
activities of the central body in terms of requirement 
setting and procurement 

 Quantity of contracts secured is determined by market 
participants 

 Market participants and even consumers actively trade 
reliability options with capacity providers to secure their 
own reliability requirements 

 

2.5 ESP concept vision 
The ESC has conducted work to evaluate approaches to energy systems and market 
architecture, consisting of a framework of policy, regulation and commercial interactions, 
capable of delivering a decarbonised energy system by 20508.  Several candidate 
architectures have been developed and considered as part of this work.  This report 
focuses on one of the proposed architectures in which entities referred to as Energy 
Service Providers (ESPs) are central9.   

The vision is for licensed ESPs to undertake delivery of energy services (across electricity 
and heat) to consumers.  ESPs will tailor service provision to their customers based on a 
deep understanding of their requirements in terms of desired levels of warmth and home 
comfort.  An implicit part of this is for the ESP to determine the nature and level of service 
reliability attributes that best meet the requirements of the consumer base and then to 
secure resources to deliver this.  Consumer specific requirements and levels of service 
will be reflected in service level agreements between ESPs and consumers, setting out 
the standard of service expected, associated flexibility and the accompanying 
commercial/pricing arrangements.  The offerings made by ESPs may, therefore, be far 
more differentiated than retail offerings today.  In addition to fulfilling reliability 
requirements, the concept envisages that ESPs will also have obligations to ensure that 
the portfolio of energy services provided meet defined decarbonisation metrics10.  
Therefore, the ESP has: 

 obligations to secure resource to deliver the reliability required by its customers; and 

 obligations to meet decarbonisation metrics. 

Based on its knowledge of customer needs, an ESP has freedom to determine how best 
to deliver the performance metrics defined in service level agreements with consumers.  
An ESP can secure the reliability it needs from upstream resources as well as by 
harnessing flexibility within its own (or its customers’) portfolio from, for example, flexible 
appliances, rooftop solar, heat storage and electric vehicles. 

 
 
8  ‘Energy Systems Architecture: Enabling Multi-vector Market Design’, ESC, November 2017. 
9  This is ‘Candidate 10 – Fully unbundled retail of experience based services, with resource 

service level agreements’. 
10  While the ESP model covers multiple energy vectors, the focus of this project is upon the 

electricity sector only. 
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The ESP is, therefore, the nexus between the consumers and the wider sector and vice 
versa, providing services to consumers from the market, as well as from its consumer 
base to the market.  This is illustrated in Figure 3.  To deliver product offerings to its 
consumers, the ESP needs to interact with electricity market: 

 to procure resource on behalf of its consumers to secure energy and flexibility needed 
to provide required reliability whilst also meeting decarbonisation needs (this can be 
through a mixture of within-portfolio assets and resource procured from the market); 

 to sell any residual resource available within its portfolio and so capture value from 
the provision of this to meet energy and flexibility requirements of other market 
participants; and 

 as a way to manage cost/risk exposure. 

Figure 3 – ESP interactions  

 
 

This model creates the potential for ESPs, and the market more broadly, to deliver 
security of electricity supplies via decentralised contracting solutions, rather than relying 
on centralised interventions for delivering resource adequacy, such as the types of CRM 
that are in place, or are being introduced, in markets today11.   

The premise is that a decentralised, ESP-led solution will allow market participants to take 
decisions, based on detailed understanding of their consumers’ needs, regarding the 
route by which to deliver required reliability.  Compared to a centralised approach, the 
hypothesis is that a decentralised ESP-led solution is expected to both incentivise and 
accommodate: 

 
 
11  Summary details of a range of CRMs are provided in Section 2. 
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 a more flexible approach to delivering security of supply, with market participants 
taking decisions based on their own positions in respect of: 
− the nature and blend of resource needed to deliver reliability to meet their 

consumers’ needs; 
− the quantity of resource needed, taking into account the reliability requirements of 

consumers and within ESP-portfolio sources of reliability; 

 a wider range of innovative solutions; and 

 evolution of consumer-focused offerings in the energy sector and broader 
technological and societal changes. 

Within this model, the ESP role is supplemented by the presence of Reserves Operators 
potentially at national and regional levels.  The role of the Reserves Operator(s) is to 
implement arrangements to ensure that supply and demand are continuously matched 
such as: 

 stabiliser mechanisms: e.g. to avoid sharp control changes in aggregate supply and 
demand; and 

 contingency overrides: e.g. to manage response to cyber-security attacks that exploit 
supply and/or demand controls. 

The intent is for the ESPs to take as large a role as possible in in balancing their own 
supply-demand positions (i.e. ESPs have primary balancing responsibility), limiting the 
Reserves Operator(s) role to: 

 oversight; 

 routine intervention (if needed following actions from the market) to maintain system 
stability; and  

 intervention in special, emergency contingencies. 

The mechanisms for delivering security of supply and the evolution of the challenge are 
discussed in Section 3, before Section 4 considers the potential CRM specific 
arrangements in an ESP-led model. 
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3. DELIVERING SECURITY OF SUPPLY 

3.1 Evolution of resource and risks  
The challenge of meeting the electricity system security and stability requirements 
mentioned in Section 2.2 is evolving as the sector develops.  This evolution is altering 
both the resource available to the system and the risks that need to be managed in order 
to deliver security of supply.  Getting a handle on this is important for consideration of the 
need for and nature of a CRM in the arrangements.  Anticipated trends in this evolution 
are summarised in Table 2. 

In terms of resource mix, expectations are that the current significant presence of large 
scale, conventional transmission connected generation will reduce.  Conversely, looking 
to the future, smaller scale, decentralised resource connected at lower voltages or behind 
the meter is expected to increase, including larger presence of controllable resource 
across, for example, appliances, electric heating, electric vehicles, domestic generation 
and domestic storage. 

Operational risks that need to be managed under the current system are still largely driven 
by conventional power system challenges.  Having adequate measures to cover 
generation in-feed loss are central to operational risks, with intermittency variability 
growing in importance.  In future, however, demand variability is expected to increase as 
more controllable demand side resources become integrated into the system.  Potential 
implications of the largest decentralised resource in-feed loss / out-feed increase will 
become more important.  Harnessing the available decentralised resource will rely on IT 
solutions to connect and control assets numbering in multiple millions, rather than several 
thousands as today.  This increases the potential magnitude of impacts arising from IT 
systems failure on electricity system operations in the future. 

The message to draw from this is that the anticipated development of the sector will 
dramatically change both the resource available to support system security and the risks 
that need to be managed.  In this context, conventional wisdom that has shaped the 
existing arrangements is open to challenge. 
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Table 2 – Evolution of connected resource and risks  

 Now Future 
Resource  Growing presence of 

renewables (mixture of large 
scale and small scale wind 
and small scale solar) 

 Significant presence of large 
scale, conventional 
transmission connected 
generation 

 Some storage and demand 
side management 

 Significant presence of 
renewables (mixture of large 
scale and small scale wind 
and small scale solar) 

 Significant presence of 
smaller scale, decentralised 
resource connected at lower 
voltages or behind the meter 

 Larger presence of 
controllable resource across 
appliances, electric heating, 
electric vehicles, domestic 
generation, domestic storage 

 Lower share of large scale, 
conventional transmission 
connected generation 

Operational 
risks 

 Intermittency variability 

 Limited demand variability / 
forecast error 

 Largest generation in-feed 
loss  

 Failure of or compromised IT 
infrastructure 
connecting/controlling assets 
numbering in several 
thousands 

 Intermittency variability 

 Potentially significant 
demand variability / forecast 
error 

 Largest decentralised 
resource in-feed loss / out-
feed increase 

 Failure of or compromised IT 
infrastructure 
connecting/controlling assets 
numbering in multiple millions 

 

3.2 Meeting security of supply requirements today 

3.2.1 Combination of mechanisms 

Today, there are multiple mechanisms that, through a mesh of interactions, collectively 
influence delivery of system security and stability.  From a GB perspective, these include: 

 CRM: 
− Capacity market provides a specific capacity payment revenue stream for 

contracted providers, with agreements of: 
− up to 15 years available for new projects; 
− up to 3 years available for refurbished projects; and 
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− 1 year for existing capacity12.   
− Secures capacity ahead of time such that resource is expected to be available for 

use in real-time. 

 Wholesale market arrangements: 
− Forward markets allow trade, with day-ahead and within-day markets available 

for fine-tuning of positions and resolution of issues such as forecast errors or 
outages. 

− Imbalance arrangements provide commercial incentives for market participants to 
balance their own physical and contractual positions over a 30 minute settlement 
period (within settlement period, real-time balancing is the remit of system 
operation activities, as discussed below). 

− The strength of the commercial incentives and the products available for trading 
influence the market’s role in delivering a balanced system. 

 System operation activities: 
− The system operation function manages the system on a second-by-second 

basis, ensuring that the system remains balanced in real-time.  
− The system operation function requires access to resource in real-time, which 

can be offered by market participants into the Balancing Mechanism or procured 
as balancing services.   

 Emergency provisions: 
− Provisions for suspension of normal arrangements and for central intervention in 

emergency circumstances. 

These mechanisms interact to deliver system security and stability, as depicted in Figure 
4.   

A CRM is intended to provide improved revenue certainty to investors and operators in 
respect of capacity provision which supports the delivery of resource to the system, 
thereby enhancing resource adequacy.  But the CRM design influences the type of 
resource that is being developed and whether it is available for use closer to real-time to 
support operational stability. 

Price and volume risk in the wholesale market influence the scale of ‘missing money’ that 
a CRM may need to help to address.  Additionally, signals from imbalance arrangements 
provide incentives for market participants to balance their commodity positions through 
trading which supports delivery of commodity to the system.  This can help to reduce the 
scale of any residual balancing activity and support operational stability. 

Potential value from provision of system balancing services also affects any ‘missing 
money’ problem and can influence the nature of resource delivered, given the need for 
specific capabilities to provide defined services.  These services, therefore, also have an 
impact on resource adequacy as well as operational stability. 

 
 
12  One year agreements are also available to new interconnection and new DSR. 
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Figure 4 – Interactions between mechanisms 

 
 

3.2.2 Balance between market-led and centralised solutions 

The mechanisms in place today combine to deliver a blend of market-led, bilateral 
contracting between market participants themselves and more centralised procurement 
and operation: 

 wholesale market: bilateral contracting to securing the commodity itself; 

 system operation: predominantly centralised solutions, including balancing services 
procurement and balancing market operation, for securing capability needed to 
balance the system second-by-second in real-time; and 

 CRM: a centralised solution for securing capacity, such that it is available to the 
system. 

This balance is illustrated in a stylised manner in Figure 5. 

Figure 5 – Current balance between market-led and centralised solutions 
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3.3 Meeting security of supply requirements in future 
The focus of this report is on possible CRM arrangements that could complement the 
ESP-led model to support security of supply.  However, given the mesh of arrangements 
that collectively underpin security of supply at present, it is important to consider how 
wholesale market and system operation arrangements could evolve from today’s set-up, 
as this will have a bearing on any CRM arrangements. 

The envisaged operation of the ESP model and the anticipated evolution of the sector 
together open up the possibility for a larger role for the market in maintaining a balanced 
system in real-time.  In future, ESPs are expected to have: 

 understanding of and influence over drivers that affect real-time balancing 
requirements: 
− ESPs have detailed knowledge and access to much greater data about  

customer requirements for energy; 
− ESPs can differentiate between customers based on individual preferences and, 

based on this, alter consumption;  

 ability to contribute to fulfilment of real-time balancing requirements: 
− ESPs can access controllable resource from across its portfolio, including behind 

the meter assets (subject to agreement with customers), to flex the balance of 
production and consumption in response to its real-time within-portfolio supply-
demand position and real-time system data; and 

− ESPs can provide automated response from its portfolio resource in response to 
real-time system data. 

ESPs will, therefore, have detailed understanding of the drivers of real-time demand and 
the ability, through its relationships with consumers and ability to access their assets, to 
alter the supply-demand balance in real-time.  These factors potentially allow the role of 
the market in respect of system balancing to increase, with market activities continuing 
much closer to or even in real-time.   

There still needs to be some coordination across the market to ensure that system is 
stable and secure.  For example, in the event of a frequency deviation, the overall 
response needs to be proportionate to the frequency dip/increase, avoiding over-reaction 
from ESPs collectively.  This can be managed through triggering of automatic response to 
the real-time system frequency, with randomised delay functions to smooth response.  
However, the system operation function could eventually become that of an observer or 
monitor in normal market operation, stepping in as a backstop measure only.  This is in 
line with the Reserves Operator(s) role introduced as part of the ESP-led model in Section 
2.5. 

The details of the wholesale market and system operation arrangements in this world are 
not a core focus of this report.  However, it is clear that ESPs will need both incentives 
and a remit to actually support real-time system balancing in order for this to work.  For 
example: 

 ESPs are expected to continue to have commercial incentives to balance their own 
supply-demand positions i.e. some form of imbalance arrangements; and 

 tools, or active stabilisers, need to be available for use by ESPs and/or Reserve 
Operator(s) to maintain second-by-second balancing in the event of routine 
contingency events such as a forced plant outage i.e. some form of Balancing 
Mechanism and balancing services framework with associated payments. 
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Working backwards into forward contracting and investment timescales, ESPs will also 
need incentives to secure the resource needed to meet energy requirements and provide 
the flexibility needed to balance the system in real-time.  This is where consideration of a 
possible CRM comes in.  This topic is the focus of Section 4.  



 BROAD MODEL FOR A CAPACITY REMUNERATION MECHANISM IN AN ESP-LED MARKET 

 

 

14 June 2018 
ESC_BroadRegulatoryModel_Final_v300 

19 

PÖYRY MANAGEMENT CONSULTING 

4. CRM ARRANGEMENTS IN ESP LED MODEL 

4.1 Elements of known CRMs to draw from 
The CRM approaches outlined in Section 2 have differing levels of compatibility with the 
envisaged ESP model and some provide features that could be incorporated into an ESP 
compatible model.  Annex C provides a summary assessment of compatibility between 
ESP models and CRMs.  This focuses on the following sub-set of models for providing 
resource adequacy13: 

 enhanced energy-only market; 

 strategic reserve; 

 decentralised reliability options; 

 decentralised obligations; 

 centralised reliability options; and 

 capacity market. 

The assessment within Annex C is drawn upon in the content of the remainder of this 
Section. 

Elements of these models that could contribute to an ESP-compliant CRM are discussed 
below with consideration for the following requirements: 

 Requirement 1: Resource providers need appropriate risk-reward balance 

 Requirement 2: Overall resource requirement identified by market and ESPs 

 Requirement 3: Obligation to secure resource resides with ESP 

 Requirement 4: Flexibility for ESP to choose resource blend 

 Requirement 5: Market at forefront but with backstop 

 Requirement 6: Minimum service standards to protect consumers 

4.1.1 Requirement 1: Resource providers need appropriate risk-reward balance 

To be able to secure resource to meet consumers’ reliability needs, ESPs need resource 
to be available.  This spans resource: 

 within an ESP’s portfolio including: 
− resources owned by the ESP; 
− resources that can be accessed in the ESP’s portfolio of customers; and  

 outside an ESP’s portfolio which needs to be secured via contracts with third parties.   

To provide resource and commit investment decisions, resource providers need an 
appropriate risk-return balance.  As wholesale market revenue streams are variable due 
to price and volume risk, other mechanisms may be needed to support an investible 
business case for resource providers. 

 
 
13  Market wide and targeted price based CRMs are not considered due to the European 

Commission’s opposition to price-based mechanisms.  Targeted tenders are also excluded 
as they are unlikely to be progressed given the discriminatory nature of the solution. 
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Development of new trading products, such as options, within the wholesale market itself 
could provide a way to better manage risk.  The ability to create such products exists 
today, but their development depends on the emergence of demand for this form of risk 
mitigation, which has not been forthcoming under existing market arrangements 
(potentially linked to the nature and allocation of risks under the current arrangements).  
Of the CRMs considered, those that create a capacity product with a distinct potential 
revenue stream provide an alternative way to improve the risk-reward balance.  The 
capacity products under a capacity market, centralised reliability option and 
decentralised obligation all have the potential to fulfil this role. 

4.1.2 Requirement 2: Overall resource requirement identified by market and 
ESPs 

The ESP-led model is founded on basis that ESPs will have detailed knowledge of 
consumer requirements including reliability.  This knowledge and the ability to offer 
differentiated services to different customers will enable an ESP to form an accurate 
assessment of the level of resource needed to deliver required reliability in a range of 
stress test cases.  It will also allow the ESP to manage the resources within its portfolio in 
a range of ways to deliver required reliability across its customers. 

The centralised CRM approaches generally involve central determination of the overall 
capacity requirement, which runs counter to the philosophy of the ESP model.  The 
models with more market-driven approaches to requirement determination are more 
compatible with this philosophy.  Of the approaches considered, strategic reserve and 
decentralised reliability options offer the best fit, as each allows market participants to 
set their own requirements through their own contracting.  Of the more formal CRM 
models, the decentralised obligations route does provide some discretion to an ESP in 
terms of its response to a centrally set obligation. 

4.1.3 Requirement 3: Obligation to secure resource resides with ESP 

Linked to the requirement above, a central tenet of the ESP-led model is that the ESP has 
the obligation to secure the resource that it determines necessary to meet its customers’ 
service requirements.   

CRMs which involve central procurement are incompatible with this philosophy.  Of the 
CRMs considered, the decentralised obligation approach is the most consistent with this 
philosophy.  The ESP has flexibility to choose the amount of capacity certificates to 
purchase and from whom.  If its consumers have lower reliability requirements, it can 
under-procure relative to what a central procurer may expect (the converse is true also if 
its consumers have higher reliability standards), and it can internalise flexibility across its 
customer portfolio in the assessment of its certificate requirements.  Within a coordinated 
framework, the holding of sufficient certificates can then be used as a way to demonstrate 
that an ESP is meeting its overall obligations14.  This flexibility would be available under 
strategic reserve and decentralised reliability options also. 

 
 
14  The basis of the obligation needs to be defined.  For example, it could be based on 

consumption at system peak, consumption at portfolio peak or consumption at tight system 
margin.  The measurement consumption could be gross or net of within portfolio resource. 
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4.1.4 Requirement 4: Flexibility for ESP to choose resource blend 

In addition to the obligation to secure reliability residing with the ESP, a further principle of 
the model is for the ESP to have choice over the underlying resource needed to meet 
consumer reliability requirements.   

Again, this flexibility is expected to be available under the strategic reserve and 
decentralised reliability options.  The other CRMs take central decisions through 
availability certification on the eligibility of different resource types and so define the pool 
from which ESPs can select, restricting choice.  But of the CRMs, the decentralised 
obligation route does provide flexibility for the ESP to select which of the certified 
providers to purchase certificates from.  This means that it can, from centrally determined 
pool, target resource that best meets its reliability and decarbonisation requirements.  This 
includes use of within-portfolio resource that may not be centrally certified as a way to 
deliver against requirements. 

4.1.5 Requirement 5: Market at forefront but with backstop 

While ESPs will take the prime role in delivering reliability, there may be a requirement for 
backstop measures to support the system in certain cases (e.g. if there are considered to 
be circumstances that it is not efficient for an ESP to plan and procure for).  A strategic 
reserve of some form could provide a safety measure to support reliability provision in 
extreme conditions.  Within appropriately tightly defined and transparent criteria for use, 
which may be informed by stress tests of some form, the system can access the strategic 
reserve resource in order to support the system and deliver reliability.  This provides some 
comfort that there is some back-up to normal market operations for extreme 
contingencies.  The quantity of back-up required can be re-evaluated as information 
concerning the contingency emergency risks and wider mitigation measures evolve. 

4.1.6 Requirement 6: Minimum service standards to protect consumers  

Of great importance in all of this is the provision of acceptable levels of service to 
consumers.  ESPs will have the ability to offer differentiated service levels based on 
consumer preferences and also to use customers’ resources as part of its approach to 
delivering overall reliability requirements.  The latter can include measures that do not 
materially impact consumers, such as control of smart appliances, and measures that 
potentially do have a material impact, such as interruption or reduction of supply for 
particular periods. 

Any CRM under an ESP-led model is likely to need to be accompanied by minimum 
standards for service offerings in order to provide protection to consumers.  This will have 
implications for the overall reliability requirements of ESPs and for the ability for ESPs to 
utilise within portfolio resource as part of their overall reliability fulfilment. 

4.1.7 Implications for ESP-compliant CRM 

Based on the requirements listed above and the assessment in Annex C: 

 reliance on energy-only market solutions to deliver resource adequacy has 
associated uncertainty and risk, which may increase cost of capital; 

 in the absence of market-developed options to manage risk, CRMs offer a way to 
reduce investment risk and so may deliver resource adequacy with more surety and 
stability; 

 of the CRM models, the decentralised obligation approach is the most compatible 
with the ESP philosophy; and 
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 to provide contingency options in the event of extreme circumstances, a tightly 
defined strategic reserve which is clearly reserved for defined extreme circumstances 
could provide a supplement. 

The features of a potential scheme, which takes elements of the decentralised obligation 
approach and strategic reserve as the basis, are considered in the next sub-Section. 

4.2 ESP model CRM features 
The sub-Sections below describe different elements of a potential CRM for the ESP-led 
model.  This is described by considering the following sub-design elements: 

 allocating obligations and responsibilities; 

 determining resource requirements; 

 securing resource requirements; 

 defining capacity contribution of resource; 

 notifying capacity certificate holdings; 

 incentivising adequate procurement; and 

 operating in real time. 

4.2.1 Allocating obligations and responsibilities 

As highlighted in Section 2.5, under the proposed architecture and ESP has: 

 obligations to secure resource to deliver the reliability required by its customers; and 

 obligations to meet decarbonisation metrics. 

Government is expected to specify the decarbonisation metrics that an ESP needs to 
meet (potentially a carbon intensity portfolio obligation) and the reliability obligation 
framework.  In terms of fulfilling reliability obligations, the ESP will, based on its detailed 
understanding of consumer requirements, determine the resource needed to deliver 
required reliability.  ESPs may be required to reach this determination according to a 
particular methodology or in line with certain minimum standards or basic principles to 
ensure adequate rigour is applied to the assessment.  However, the government is 
expected to: 

 specify minimum reliability service offerings that an ESP must adhere to and not offer 
products of lower standard; 

 place obligations on ESPs to plan for and secure sufficient resource to meet 
consumer requirements in defined circumstances (e.g. peak system demand, peak 
portfolio demand, specified in-feed/out-feed losses, own IT/comms system resilience), 
informed by appropriate stress testing: 
− the obligations of the ESPs are expected to be linked to adequacy of resource, 

including their ability to access the resource in their portfolio via ‘in-house’ 
IT/comms solutions 

− ESP obligations are not expected to be linked to resilience of supporting 
infrastructure (this could include the energy network providers but also broader IT 
and communications infrastructure providers) which is the responsibility of others;  

 specify circumstances that ESPs are not expected to plan or secure sufficient 
resource for (e.g. black start recovery, major cyber-security incidents, major systemic 
threats, failures of facilitating infrastructure for which others have responsibility) and, 
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in so doing, set the remit of expectations for the Reserves Operator(s) and potentially 
of other infrastructure providers;  

 specify framework for responsibility allocation and coordination across multiple 
Reserves Operators in the event that there are several Reserves Operators in 
different locations and/or at different voltages; and 

 require ESPs to be able to demonstrate and report how their reliability obligations are 
being met. 

This sets a broad framework for obligations and responsibilities for the sector to then 
operate under. 

Building on the decentralised obligation model, part of an ESP’s demonstration of 
compliance with its obligations is expected to be linked to holding of capacity certificates 
or tickets that cover its resource requirements in the different stress conditions. 

4.2.2 Determining resource requirements 

Once the nature of obligations is defined and responsibility for meeting them has been 
allocated, it is for the ESPs to assess the resource requirements needed to provide 
reliability in the defined stress test situations.  ESPs will be expected to undertake this 
based on their detailed knowledge of consumer requirements as well as the capabilities of 
their within-portfolio resource.   

To provide forward visibility, ESPs will be expected to share information of their 
assessment over a defined forward looking period.  This information could include 
assessment over the relevant time period in each of the defined stress test cases of: 

 overall resource requirement (and differentiation between resource requirement 
types, as appropriate); and 

 within portfolio (i.e. ESP owned resource and ESP consumer resource) coverage of 
overall resource requirement. 

This information will be provided to the Reserves Operator(s) and, on an aggregated 
basis, to the market more broadly.  This forward-looking information is intended to provide 
signals of need, which can help to support delivery of resource and associated 
investment.  It also provides information to the Reserves Operator(s) upon which it can 
assess how best to fulfil its responsibilities, including securing contingency measures.   

To support investment signals, an ESP will be expected to make its initial assessment of 
resource requirement far enough ahead of the relevant delivery period (i.e. the time by 
which the resource is to be available/operational) to allow for an investment response, if 
needed.  ESPs will be asked to provide updated views at specified intervals ahead of the 
relevant delivery period.  For example, an ESP might be required to develop an initial 
resource requirement assessment ~5/6 years ahead of time, followed by refinements and 
enhancements at 6 monthly intervals. 

4.2.3 Securing resource requirements 

Once obligations are set, ESPs need to be able to secure resource to meet them and to 
be able to demonstrate how they are fulfilling their obligations.  Requirements will be 
secured through use of within-portfolio resource and via trading with third parties. 

In the outturn, fulfilling reliability obligations requires that the ESP meets the energy 
demands of its consumers in line with service agreements and in so doing balances 
supply-demand within its portfolio.  The current wholesale market arrangements play a 
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prominent role in providing commercial incentives to balance within portfolio supply and 
demand, backed by commodity trading.  This is expected to continue to be the case in 
future, although the nature of the arrangements could change.  For example, while the 
current wholesale market arrangements create commercial incentives at a half-hourly 
resolution, the incentives could be made more granular in future to better align the 
commercial incentives of market participants with real-time system operation.  Such 
development to wholesale market arrangements is not the focus of this report, however.  
Nevertheless, such developments to the wholesale market arrangements have the 
potential to increase the role of the market in delivering resource adequacy.  

Alongside the need to secure commodity requirements, an ESP will, building on the 
decentralised obligation model, be expected to hold sufficient certificates as a 
demonstration that it has adequate resource available to meet requirements under the 
different stress test conditions.  As with commodity requirements, ESPs will be able to 
draw on within-portfolio resource as well as third party resource to secure its certificate 
needs.   

For within-portfolio resource, this could implicitly reduce an ESP’s certificate requirements 
or, if certified, also be an explicit source of certificates.  Certifying within-portfolio resource 
also allows its certificates to be sold to third parties if required.  Where contracting with 
third parties is needed, certificates can be traded independently from commodity or as 
part of a bundle.  The route taken will be at the discretion of the trading parties.   

ESPs and resource providers will have flexibility to agree the duration of any trade 
involving capacity certificates.  It will be possible for trades to be multi-year in nature or 
more short-term: 

 A multi-year trade may be attractive for a resource provider that is seeking to 
progress a new investment, as the extended capacity certificate revenue stream 
provides some longer-term revenue certainty.  From the ESPs perspective, a longer-
term deal locks in certificates for use by the ESP. 

 Short-duration trades provide flexibility to ESPs and resource providers alike, but 
without the same degree of certainty offered by longer-term deals. 

A different value may be attached to a capacity certificate depending upon the term over 
which it is traded.  But duration and the associated price are a matter for parties to agree 
through bilateral trading. 

There is potential for ESPs and resource providers to trade a flat quantity of capacity 
certificates across the contract duration or to sculpt the quantity of certificates covered by 
a trade.  The potential granularity of the certificate scheme needs to be considered 
alongside any potential evolution of wholesale market timings.  Importantly, a resource 
provider will only be able to sell each capacity certificate once (unless it buys a certificate 
back and sells it again).   

4.2.4 Defining capacity contribution of resource 

The capacity contribution of different resource will need to be understood and agreed to 
allow trading of capacity certificates across different resource types and for certificates to 
be used to demonstrate adequate resource holdings.  This is likely to need a common 
framework.  Innovative and more flexible resource solutions should be accommodated 
within this framework because ESPs are expected to have the ability to internalise the 
expected contribution of such resource into their need for certificates from the market.  
This is discussed further below, but the intent is that ESPs will effectively be able to self-
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certify the contribution of innovative solutions and use this to offset traded certificate 
requirements. 

The certification framework is likely to accommodate the following: 

 Some form of centralised capacity credit determination is likely to be required for 
larger scale, grid connected resource.  This could be handled through an industry 
governance process involving industry experts or a central body such as the 
Reserves Operator(s).  Assessment of the capacity contribution of different resource 
types across the stress test conditions will be undertaken, with the outcome of the 
assessment setting the capacity certificate value for different types of resource.   

 If behind the meter resource within an ESP’s portfolio is only ever to be used for 
within-portfolio purposes (i.e. the offset the need to purchase certificates from other 
sources), then formal certification may not be needed for it.  In this case the ESP is 
effectively self-certifying the behind the meter resource in its determination of the 
quantity of certificates that this resource offsets. 

If, however, the ESP may at some point wish to sell this resource to other parties some 
form of certification may be required to allow: 

 the ESP to capture value from the sale of capacity certificates linked to the resource; 
and 

 the third party to have capacity certificates for the resource to count towards its 
obligation. 

This may require more formalisation of the self-certification process of such resource 
mentioned above to set the certificate value and to allow for verification that the same 
resource is not being sold or used more than once relative to ESP obligations.   

There is scope for the certification approach to evolve over time.  It may initially be based 
around a central assessment (potentially run by the Reserves Operator or an industry 
governance process, as mentioned above) but then increasingly moving towards a market 
participant led approach in accordance with a set of established standards.  Either 
approach could incorporate requirements for testing to demonstrate capability of the 
underlying resource, with the testing findings supplied to the Reserves Operator and/or a 
suitable industry governance function. 

4.2.5 Notifying capacity certificate holdings 

ESPs will be expected to notify to the Reserves Operator(s) the capacity certificate 
holdings that they have secured as part of the fulfilment of their stated reliability 
requirements.  This will allow the ESP to flag the evolution of its position over its 
contracting window.  It will also allow for sense checking that resource providers are not 
overselling their certificates.  The timeframe for reporting can be defined to provide 
sufficient visibility to the Reserves Operator(s), as the central monitor. 

Information to be notified is expected to include: 

 resource provider identifier; 

 effective from;  

 effective to; and 

 capacity certificate value for each relevant period within the contract duration. 
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The latest notified capacity certificate holdings prior to real-time operation will be the ESPs 
final contractual position for purpose of any certificate imbalance arrangements. 

Some form of information on pricing will also be required to provide signals of value.  If the 
market elects to trade certificates via a power exchange or common trading platform, price 
indices could be published by the exchange/platform provider.  Equally, if trading is done 
bilaterally, in a similar way as they do currently for bilateral commodity trades, price 
reporters may provide reported price indices based on trade activity reported to them.   

4.2.6 Incentivising adequate procurement 

The ESP has several incentives to secure adequate resource.  Some are expected to 
stem from non-CRM specific sources: 

 potential contractual penalties under service agreements with consumers if agreed 
standards are not met15; 

 potential penalties if government specified minimum service standards are not 
adhered to; and 

 wholesale market incentives to balance commodity position to avoid/reduce potential 
imbalance cost exposure (noting expectation outlined above that wholesale 
arrangements are expected to evolve, potentially to become more granular). 

In addition it may make sense to create an incentive linked to the CRM itself.  This 
depends upon the perceived strength of the combined incentives outlined above.  If 
implemented, this could take the form of a capacity certificate imbalance with the following 
features: 

 basis for performance assessment: 
− ESP’s performance measured by capacity certificate holdings relative to demand; 
− resource provider’s performance measured by availability relative to sold capacity 

certificate position; 

 basis for certificate imbalance payment exposure: 
− short positions: 

− ESP shortfall in certificate holdings creates results in payment by ESP; 
− resource provider availability below sold certificate position results in 

payment by resource provider; 
− long positions: 

− ESP excess in certificate holdings creates results in payment to ESP; and 
− resource provider availability above sold certificate position results in 

payment to resource provider. 

4.2.7 Operating in real time 

System balancing will be delivered through a combination of ESP-led portfolio balancing 
and Reserves Operator actions.  The ESPs will have primary responsibility for balancing, 
with the Reserves Operator(s) using its stabiliser mechanisms and contingency overrides 

 
 
15  This could occur even if the system is stable and so no action from the Reserves Operator is 

required in the event that an ESP exercises its controls over end-consumer resources in a 
way that does not adhere to the system service level agreement. 
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if circumstances require.  This will require a framework to allow coordination of actions 
and transparent information concerning system conditions and actions from different 
actors.   

In practice, ESPs are expected to be able to make adjustments to supply-demand position 
within their portfolio based on access to live data in relation to consumption across their 
portfolio, access to live data on system conditions/performance and ability to deliver 
instantaneous and proportionate response from resource within their portfolio.  The 
Reserves Operator(s) will monitor activities and, assuming that system stability and 
security are maintained through the actions of the ESPs, take no additional actions. 

If concerns regarding system conditions and stability arise due to relatively routine 
electricity system contingency events, such as a forced plant outage, the Reserves 
Operator can intervene.  This could be via some equivalent to the current Balancing 
Mechanism, allowing the Reserves Operator(s) to access and pay for resource to support 
system balancing.  Once concerns have been allayed, the ESPs are expected to resume 
primary responsibility for system balancing. 

If contingency issues escalate or an emergency contingency event such as a cyber-
security attack occurs, the Reserves Operator(s) will be expected to intervene to maintain 
system stability.  The concept of a strategic reserve has relevance here, providing the 
Reserves Operator(s) with access to resource that is normally ring-fenced from the market 
for use in such circumstances.  The resource available to the Reserves Operator(s) within 
a ‘strategic reserve’ could include from the ESP portfolio: 

 ability to trigger automatic response from appliances in the event of extreme system 
frequencies; or 

 ability to exercise interruption contracts or trigger intertrips to allow for automatic 
disconnection for defined system users in agreed circumstances. 

4.3 High level assessment of proposed model 
A high level assessment of the proposed CRM model outlined in Section 4.2 is provided in 
Table 3.  This assessment is made with reference to the requirements listed in Section 4.1 
and draws out merits of the suggested approach, as well as challenges. 

Importantly for the assessment, the proposed model allows for a more decentralised route 
for ensuring reliability relative to today’s approach.  ESPs and the market more generally 
will have much greater responsibilities in terms of determining reliability needs and then 
securing resources to deliver against them.  This is expected to allow for more flexible and 
efficient procurement of resource to deliver reliability to customers.  Of particular 
relevance is the ability for ESPs to use flexibility from within their own portfolio, including 
from demand side and innovative solutions, to fulfil reliability requirements.   

Elements of coordination will still be needed to provide a framework for certification, 
trading and obligation performance monitoring.  There is scope for central certification 
arrangements to reduce over time as self-certification of within-portfolio resource 
increases and, as the certificate system becomes established, for greater industry led 
determination of capacity contributions.  Frameworks for certificate trading and monitoring 
have the potential to draw upon and run in parallel with arrangements for commodity 
trading, meaning that coordination in these regards may become relatively 
straightforward. 
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Table 3 – Summary overview of merits and challenges linked to proposed model 

Requirement High level assessment 
Requirement 1:  
Resource providers need 
appropriate risk-reward balance 

 Trade of certificates provides a value source for 
capacity providers based on market price, helping 
to mitigate price and volume risk linked to 
wholesale market revenue in support of an 
investible business case for resource providers. 

 ESPs can internalise value of within-portfolio 
resource based on avoided certificate cost. 

Requirement 2:  
Overall resource requirement 
identified by market and ESPs 

 Minimum standards to ensure consumer protection 
and the overall obligation framework set by 
government/regulator  

 Within this framework, the market as a whole, and 
ESPs specifically, determine resource 
requirements needed to meet reliability 
standards/obligations.  This allows for ESPs to 
form an accurate assessment of the level of 
resource needed to deliver required reliability 
based on their detailed knowledge of consumer 
requirements and within portfolio flexibility, instead 
of reliance on central determination. 

 Reserves Operator(s) will require visibility of ESP 
assessments and reliability coverage in order to 
carry out role, which requires some level of 
coordination. 

Requirement 3:  
Obligation to secure resource 
resides with ESP 

 ESPs have the obligation to secure the resource 
they determine to be necessary to meet customers’ 
service requirements.   

 ESPs have flexibility and choice in terms of routes 
for fulfilling resource requirements, rather than 
reliance on central procurement.  Importantly, this 
includes ability to use within-portfolio resource to 
satisfy overall reliability requirements. 
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Requirement High level assessment 
Requirement 4:  
Flexibility for ESP to choose 
resource blend 

 ESPs have choice over the underlying resource 
needed to meet consumer reliability requirements.   

 As above, this includes ability to use within-
portfolio resource to satisfy overall reliability 
requirements.  Ability to utilise within portfolio 
resource allows for innovative solutions to be ‘self-
certified’ by the ESP increasing scope for such 
resource to be accessed. 

 Scope for ‘self-certification’ of within portfolio 
resource reduces requirement for central 
coordination of certification.  However, some 
central coordination is expected to be required to 
determine capacity contributions of resources to 
support certificate trading, although this may 
become more industry-led over time as the system 
becomes more established. 

Requirement 5:  
Market at forefront but with 
backstop 

 Provides commercial incentives for ESPs to fulfil 
reliability obligations, meaning that the market as a 
whole, and ESPs specifically, have primary 
responsibility for securing reliability needed to meet 
customer needs. 

 Some central coordination requirement will remain 
for performance monitoring and imbalance. 

 In addition, the ability for the Reserves Operator(s) 
to use stabiliser mechanisms and contingency 
overrides if circumstances require provides a back-
stop system balancing role for real time.  
Provisions for accessing stabiliser mechanisms will 
be required as well as clarity on the circumstances 
in which they are expected to be used. 

Requirement 6:  
Minimum service standards to 
protect consumers 

 Government and regulator will have ability to 
define minimum service standards to protect 
consumers.  This will need appropriate definition of 
standards and then monitoring of performance to 
ensure that standards are being upheld. 
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5. BROAD REGULATORY AND MARKET FRAMEWORK 

5.1 Responsibilities under ESP-led model 
Taking the elements of a potential CRM for the ESP-led model set out in Section 4.2, 
Table 3 draws together the main responsibilities for the main parties involved.  The focus 
is principally on responsibilities and activities relating to the suggested CRM, although 
elements of wholesale market and system balancing are included also given the 
interactions between these areas.  These responsibilities help to define the broad 
regulatory and market framework needed under these arrangements. 

Table 4 – Responsibilities under ESP-led model 

Party Responsibilities Major areas of change 
Government / 
regulator  

 Specify decarbonisation metrics for 
ESPs to meet 

 Specify minimum reliability service 
offerings that an ESP must adhere 
to 

 Allow different service standards to 
be offered to different consumers 

 Place obligations on ESPs to plan 
for and secure sufficient resource to 
meet consumer requirements in 
defined circumstances or stress 
tests (and so by implication also 
define the circumstances that are 
not for the ESP to plan for but 
remain the responsibility of the 
Reserves Operator) 

 Define penalties for failing to meet 
obligations 

 Establish capacity certificate 
arrangements and underpinnings 

 Set remit of expectations for the 
Reserves Operator(s) 

 Set up resilience requirements and 
obligations on relevant parties in 
linked activities that have potential to 
present systemic risks e.g. 
contingency planning for energy 
sector related IT and telecoms 
infrastructure  

 Monitor behaviour and delivery of 
obligations 

Setting framework to allow 
differentiation of reliability 
standards for consumers, 
alongside consumer 
protection 
 
Contingency planning for 
the electricity sector and 
associated obligations will 
need to extend further than 
is currently the case to 
include the increased 
mesh of cross-sector 
activities and greater 
reliance on IT/comms 
infrastructure.  For 
example, it may be 
necessary for providers of 
IT and telecoms 
infrastructure on which the 
energy sector increasingly 
relies to participate in 
energy sector resilience 
planning and to have 
appropriate contingency 
arrangements to cover for 
system failure or 
compromise.  
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Party Responsibilities Major areas of change 
ESP  Enter into service agreements with 

consumers that align with 
preferences 

 Determine, based on detailed 
understanding of needs, resource 
requirements needed to meet 
consumer requirements in defined 
circumstances (stress tests) 

 Report identified resource 
requirements to the Reserves 
Operator(s) 

 Participate in resource capacity 
contribution certification 

 Secure via bilateral trading and 
within own portfolio resource needed 
to meet consumer requirements: 

− commodity contracting 

− capacity certificate contracting 

 Notify capacity certificate holdings 

 Primary responsibility for balancing 

 Participate in imbalance settlement: 

− supply-demand position for 
commodity 

− certificate holding versus 
requirement position for 
capacity i.e. comparing ESPs 
certificate holdings to its 
obligations 

Defining primary balancing 
responsibility 
 
Setting up mechanisms for 
coordination of ESP 
activities in or close to real 
time, including provisions 
that cater for handling of 
behind-the-meter resource, 
to ensure that system 
remains within safe 
technical parameters.  This 
will potentially involve real-
time system data and use 
of coordinated IT solutions 
to provide a proportionate 
response to, for example, a 
frequency deviation across 
the breadth of available 
resources. 
 
Increased emphasis on 
ESP assessment of needs 
over longer-term  
 

Resource 
provider 

 Participate in resource capacity 
contribution certification 

 Sell via bilateral trading resource: 

− commodity contracting 

− capacity certificate contracting 

 Notify capacity certificate sales 

 Participate in imbalance settlement: 

− supply-demand position for 
commodity 

− certificate sales versus 
availability for capacity 

No major changes 
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Party Responsibilities Major areas of change 
Reserves 
Operator(s) 

 Receive and aggregate resource 
requirements from ESPs 

 Monitor ongoing system operation 
and ESP actions 

 Take actions to resolve routine 
contingency events not being 
resolved by ESPs 

 Plan for emergency contingency 
events 

 Trigger ‘strategic reserve’ measures 
in emergency contingency events, if 
needed 

Reduced role in standard 
system balancing and 
routine contingency event 
resolution 
 
Broader focus for non-
routine contingency event 
planning and development 
of ways to manage 
systemic risk  

 

5.2 Steps to be taken 
There are challenges to address in delivering the arrangements described above.  Many 
of the challenges are associated with the increased emphasis on the market for delivering 
system balancing.  This will require: 

 Market participants to be allowed/required to balance their positions much closer to 
and potentially in real-time, with corresponding reduction in system operation 
responsibility.  This will require a change in emphasis in the philosophy for system 
balancing and clarity on the division of obligations between ESPs and the Reserve(s) 
Operators.  This will also be linked to the development and availability of within-
portfolio resource for ESPs to use for balancing and supporting arrangements for 
coordination of actions.  This may be a phased transition as more resource becomes 
available for use by ESPs. 

 Sharper incentives for market participants to balance their positions in support of the 
increased importance of their role in balancing. 

 Development of toolkit for market participants to access resource to balance positions 
and manage risks. 

 Framework for coordinating balancing actions across market participants in real time. 

 Framework for coordinating actions of Reserve Operator(s), including national and 
local dimensions. 

 Review of standards for consumer protection and framework to allow differentiation of 
standards above the minimum. 

In terms of the CRM specific arrangements, transition from the current GB arrangements 
will require: 

 Increased ability for retailers/ESPs to inform the overall capacity requirement.  This 
will allow refinement of the capacity requirement to reflect understanding of consumer 
needs and service agreements.  This will allow ESPs to reflect the capacity that they 
have access to from their portfolio within capacity requirement setting. 



 BROAD MODEL FOR A CAPACITY REMUNERATION MECHANISM IN AN ESP-LED MARKET 

 

 

14 June 2018 
ESC_BroadRegulatoryModel_Final_v300 

34 

PÖYRY MANAGEMENT CONSULTING 

 Increased ability for retailers/ESPs to fulfil elements of the overall requirement with 
their own resource or via trading.  This will allow centrally procured element of overall 
capacity requirement to reduce. 

 Concurrent transfer of obligation to secure capacity requirement from the system 
operator to ESPs. 

There is flexibility on the timing of modification of the CRM itself to introduce the desired 
features of the decentralised obligation model.  If progressed early in the process, there 
may not be much within ESP portfolio resource to internalise and offset certificate 
requirement, but this establishes a framework and allows ESPs to harness innovative 
sources of capacity within their portfolio in a flexible manner.  The scale of ESP portfolio 
resource that can be harnessed may be greater if change is progressed at a later point, 
but this approach may be less enabling for delivery of the resource. 

The process and timing for delivering the anticipated framework are probably more heavily 
linked to the non-CRM aspects of the arrangements.  Focusing on these as the key 
enablers, achieving the envisaged framework requires the following steps: 

 of particular importance are changes to wholesale market arrangements to increase 
ability for market to undertake more balancing actions closer to or potentially in real-
time: 
− sharper incentives to balance form part of the arrangements, with changes on 

this front already being delivered16; 
− reducing gate closure timescales and increasing granularity of trading periods to 

better align with real-time balancing needs; 

 complementary developments to support technical coordination of activities close to 
or in real time by a larger number of actors and across a broader range of resources 
than has historically been the case to maintain system stability within safe technical 
operating parameters; and 

 linked to the above, reduction in the traditional system balancing role of the system 
operator and migration towards the Reserve Operator role. 

 
  

 
 
16  The GB arrangements are evolving already to allow for better real time price formation : 

− move to single imbalance price, based, from 1 November 2018, on marginal 1MWh 
energy balancing action; 

− to improve the way reserve costs are reflected I imbalance prices, introduction of reserve 
scarcity pricing function which places a value on when it is used based on system 
tightness at the time reserve; and 

− pricing disconnections and voltage reductions at, from 1 November 2018, £6000/MWh. 
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ANNEX A – CRM CONCEPTUAL MODELS 
A.1 Energy-only approach 
Energy-only markets do not include an explicit capacity mechanism.  Instead, capacity 
provision is remunerated via the market price for energy.  As the market price is set based 
on the bid price of the marginal generator, it allows all other capacity providers to capture 
infra-marginal rent equivalent to the difference between their own costs and the market 
price (i.e. cheaper resource receive revenue (or rent) in excess of their short-run variable 
costs of generation).  This rent contributes to the remuneration of capacity provision.  As 
the capacity margin (i.e. the difference between available capacity and demand) tightens, 
energy prices and infra-marginal rents increase, which, in theory, provides an incentive to 
invest in capacity when required to deliver resource adequacy.   

If capacity is scarce, economic theory suggests that the price attached to capacity should 
rise, signalling its value and incentivising the provision of additional capacity.  For energy-
only markets to work, it is therefore essential that energy prices are allowed to rise, and 
potentially spike to extreme levels, in response to capacity scarcity.  This signals to the 
market the need for additional capacity, with (expectation of) occasional high prices 
providing an incentive to respond by progressing investment.  In essence, a ‘virtuous 
circle’ must exist under which capacity scarcity is reflected in spot energy prices and then 
filters into forward prices to encourage investment.  This creates a transparent 
environment within which efficient, market-led investment is provided, thereby delivering 
security of supply. 

However, there are a number of complicating factors that may hamper the effective 
functioning of an energy-only market, compromising its ability fully to reflect capacity 
scarcity in price signals.  As flexible plant moves more and more towards a peaking role, 
market participants must look to recover their investment through higher prices over a 
shorter (and variable) period of time – which has a consequent impact on the level of risk 
associated with investment.  Furthermore, actual or potential regulatory and political 
pressure may also artificially depress prices.  High energy prices can be perceived (rightly 
or wrongly) as an indicator of market power exploitation, and therefore regulators and 
policy makers face the temptation to investigate and potentially intervene to moderate 
price spikes, with market rules set to constrain increases in prices.  Finally, subsidised 
investment in low carbon and renewable generation can also have a distorting effect on 
conventional energy markets17. 

A selection of other complicating factors is illustrated in Figure 6.  There is no guarantee 
that prices will rise to the level required to trigger new entry or that prices will remain at 
this level for long enough to justify the new entry once built, with associated risks for 
potential investors.  These factors can all dampen market signals to provide capacity, as 
well as increasing the potential risk faced by investors. 

 
 
17  MWh based subsidies create incentives for supported generation to bid potentially to the 

negative value of their support in order to ensure that they run and receive the support 
revenue.  These bids are not reflective of the genuine short run costs of generation.  The 
result can be dampening of prices. 
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Figure 6 – Factors frustrating an effective energy-only market 

 
 

Such impediments to the operation of the ‘virtuous circle’ of market-led investment are 
often highlighted as weaknesses of energy-only markets for ensuring resource adequacy.  
The concern that the market cannot be relied upon to provide a public good in the form of 
resource adequacy often provides the basis for some form of explicit capacity mechanism 
to perform the role instead.   

A.2 Targeted CRM approaches 

A.2.1 Targeted capacity payment 

A targeted capacity payment approach involves payment of an administratively 
determined capacity price to a subset of capacity within the market.  The recipients, 
generally dispatchable plants, typically need to make capacity available to the system in 
order to be eligible for the payment.   

Depending on the qualifying criteria there may be discrimination for or against certain 
types of capacity (e.g. old vs. new power plants, named technologies rather than defined 
technical characteristics).  Plants that receive the targeted capacity payment participate in 
the wholesale market alongside other plant.   

Examples of application of a targeted capacity payment include: 

 Italy: in 2003, specific payments for dispatchable generators were introduced. 

 Spain: a series of targeted payments have been in place since 1997. 

A.2.2 Targeted tender  

The targeted tender approach is a centrally coordinated process to secure the 
construction of a specified quantity of new capacity.  The tender exercise can be 
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prescriptive in terms of required capacity characteristics, such as technology or location (if 
there is a specific locational issue to be addressed linked to, for example, network 
constraints), or leave this open to the bidder. 

The typical approach is for projects successful in the tender exercise to be offered a long-
term contract, which provides access to a capacity revenue stream of some form.  This 
agreement and the revenue stream that it provides help to support the financing and, 
consequently, the delivery of the capacity needed.   

Once constructed: 

 entitlement to the capacity payment under the contract begins, with terms under the 
contract typically making payment contingent on availability (either ongoing or in 
certain windows); and   

 the contracted capacity participates in the wholesale market like any other plant and 
is able to earn revenues from sale of electricity. 

This approach can have an impact on price formation and competition within the market, 
however.  As tendered capacity covers part (or all) of its capital expenditure through its 
contract, the need to recover fixed costs from the market is removed.  This places it at an 
advantage relative to its competitors, which could distort the merit order and price 
formation.   

Examples of application of the targeted tender approach include: 

 Belgium: in 2014, a tender was launched seeking 700-900MW of gas-fired capacity.  
However, the process was subsequently abandoned. 

 France: in 2011, a tender was initiated for 450MW CCGT in Brittany to address region 
specific adequacy issues. 

 Ireland: a process launched in 2003 delivered a CHP and a CCGT plant, totalling in 
excess of 500MW collectively, in 2005 and 2006 respectively. 

A.2.3 Strategic reserve  

Like a targeted tender, the strategic reserve approach also seeks to secure a defined 
quantity of capacity.  However, unlike the targeted tender route: 

 strategic reserve is not typically intended to deliver new capacity, but rather focuses 
on contracting existing generation capacity and, in some cases, demand side 
response; and 

 the contracted capacity is intended to be ring-fenced from the wholesale market to be 
held for use by the system operator in extreme circumstances. 

The ring-fencing of strategic reserve capacity from the market is intended to allow the 
market to operate unfettered and for market led investment to continue.  Achieving this 
outcome is closely linked to two important features of the strategic reserve arrangements: 

 conditions surrounding use of strategic reserve (and perceptions about adherence to 
these conditions); and 

 effects of strategic reserve utilisation on market pricing. 

For the market to continue to commit to investment, participants need to be comfortable 
that any strategic reserve capacity will only be used in exceptional circumstances to avert 
extreme security of supply issues that the market is unable to resolve.  If rules setting out 
conditions in which strategic reserve can be called do not set sufficiently high a threshold 
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for utilisation or offer too much discretion, market participants can lose trust.  Similarly, if 
defined rules for utilisation are not adhered to in practice, the principle of strategic reserve 
is undermined. 

Alongside clear definition and firm application of rules concerning use of strategic reserve, 
the way in which it is priced in the event of utilisation is an important driver of success, as 
this will impact energy price formation in system stress periods.  This will be visible to the 
market in cases when strategic reserve is used through its impact on outturn imbalance 
prices.  If utilisation of strategic reserve capacity is priced in line with or at a modest 
increment to highest priced commercial bids in the market, scarcity value available to the 
market is dampened and the incentive to invest in plant is weakened.  If, however, 
strategic reserve utilisation is priced close to or at the value of lost load, the scarcity value 
is high and the incentive to make market-led investment is stronger.  In the latter case, the 
presence of strategic reserve does not mitigate potential exposure to price spikes, but 
does, relative to the energy only approach, provide surety of a back-up resource for use in 
emergency conditions. 

If strategic reserve design is imprecise or lax in its criteria for utilisation and/or prices 
utilisation too low, both the scheme itself and confidence in market-led investment can be 
undermined.  This increases the need for some form of intervention to deliver reliability, 
thereby worsening the problem.  This is often referred to as the ‘slippery slope’ problem. 

If, however, these issues are avoided by robust design and operation, strategic reserve 
has the potential to operate in a way that does not distort market price formation or 
competitive forces.  It can, therefore, be operated as a complement to an energy only 
market if there is acceptance of the associated potential price spikes. 

Examples of application of a strategic reserve include: 

 Belgium: strategic reserve was introduced in 2014 as a back-up for peaks in demand 
during the winter period. 

 Sweden: strategic reserve in operation since 2003. 

A.3 Market wide CRM approaches 

A.3.1 Capacity payments 

A market-wide capacity payment approach sets an explicit price for capacity, set either on 
an administered basis or via defined algebra18.  All capacity that with positive availability is 
typically is eligible to receive the capacity payment.   

Whatever their precise form, capacity payments provide a discrete revenue stream for 
capacity providers, which supplements infra-marginal rent earned from the energy market 
(ideally the prospect of a capacity-based revenue stream should cause a commensurate 
reduction in average rents available from the energy market, but this is difficult to assess 

 
 
18  Algebra tends to be based around: LOLP x (VOLL-SMP).  Where: 

− Loss of Load Probability (LOLP) reflects the ex-ante probability that there will be 
insufficient plant available to meet demand. 

− Value of Lost Load (VOLL) reflects the cost to consumers of an electricity outage. 
System Marginal Price (SMP) reflects the cost of marginal generation. 
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empirically).  In theory, this changes the risk profile for investors by reducing income 
volatility for new capacity investments.   

Capacity provision under a capacity payment mechanism relies upon a market response 
to a capacity price signal – this can signal the need for existing plant to remain on the 
system and/or for additional capacity (generation and demand side resources) to be 
developed.  The level of or methodology for determining the capacity price is, therefore, 
critical to the effectiveness of a capacity payment mechanism because it drives the 
delivery of resource and hence reliability.  But this is a challenging task, which it falls to 
regulators to address.   

Some mechanisms have been criticised for creating inappropriate or ineffective capacity 
signals – whether because they allow windfall profits, or gaming opportunities – and for 
failing appropriately to target capacity payments into periods of need.  There is also 
evidence that the mechanisms have been susceptible to gaming (e.g. in the England and 
Wales Pool between 1990 and 2001)19.  These factors have prompted concerns that 
capacity mechanisms may not improve reliability or offer value for money.  It is also 
possible that they incentivise the wrong type of capacity (for example, they may create an 
incentive to provide MW from any source, in circumstances when what is really required is 
flexibility). 

Examples of application of a capacity payment approach include: 

 Ireland: the Single Electricity Market (SEM) has operated with an explicit capacity 
payment mechanism since 2007. 

A.3.2 Capacity auction  

Capacity auctions are a way to secure a centrally determined capacity requirement (in 
terms of volume), needed to meet a defined security standard, through a competitive 
bidding process.  The product being secured is typically available capacity and successful 
bidders receive the auction clearing price in the form of an option fee in return for the 
availability of their contracted capacity in operational timescales.   

Eligibility to participate in auctions is typically broad across technology types, including 
both existing and new capacity.  The eligible availability of different capacity types is 
determined centrally, with technology specific de-rating factors determined based on 
advice from the system operator to reflect expected contribution in system stress periods 
often applied to convert installed capacity into eligible capacity. 

To support investment in new projects when needed, multi-year capacity contracts are 
typically available to new plant.  Such contracts allow new capacity to lock in the capacity 
price from the auction in which it cleared for an extended period.  Multi-year contracts are 
not typically available for existing capacity, with annual capacity contracts usually the 
standard. 

Auctions are typically run 3-4 years ahead of real-time to allow time for new build projects 
that are successful to undergo construction and commissioning.  These main auctions can 
be supplemented with a closer to real-time auction to allow fine tuning. 

 
 
19  Day-ahead availability declarations influenced the capacity price formation, while payments 

were made based on actual availability.  By declaring capacity unavailable day-ahead, the 
capacity prices could be increased.  This could then be captured by re-declaring the plant as 
available. 
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In real-time, contracted capacity participates in the wholesale market on normal terms.  If 
contracted capacity is not available or not delivering energy in system stress periods 
(depending upon the specific nature of the capacity obligation), the provider faces penalty 
exposure.  

Examples of application of a capacity auction include: 

 GB: capacity auctions were introduced in 2014 (this in turn borrows from elements of 
the New England and PJM design). 

A.3.3 Decentralised obligation  

Under the decentralised obligation approach, an obligation is typically placed on electricity 
retailers to contract with capacity providers such that each retailer secures sufficient 
capacity to meet the overall demand of their consumers.  Here, the emphasis is upon 
bilateral trade between retailers and capacity providers, rather than a central procurement 
mechanism, to provide reliability. 

The role for central determination extends to: 

 definition of the obligation: a central authority typically establishes an obligation 
based on a required coverage rate for expected demand, which sets the level of 
capacity that a retailer is required to secure with associated verification and 
compliance; and 

 certification of capacity: capacity providers receive capacity tickets based on the 
expected contribution of capacity in a system stress period (generally based on 
advice from the system operator), with the result that providers have a defined 
number of capacity tickets that they can then trade with retailers. 

Beyond this, procurement of capacity and the associated price is determined via bilateral 
trade.   

The certification process generally has a forward looking time horizon, allowing 
certification and, hence, trade several years ahead of delivery.  However, the certification 
and trading processes do not offer the equivalent multi-year capacity revenue certainty 
afforded to new capacity under a capacity auction. 

Penalties can apply typically in periods of high demand/tight margin (forecast or actual): 

 for capacity providers for deviation between the level of capacity certified and 
volumes available (i.e. if certified for 100MW but only actually available at 80MW, a 
penalty will apply for the 20MW shortfall); and 

 for retailers for deviations between the level of capacity certificates possessed by 
electricity suppliers compared to their capacity obligation level. 

Examples of application of a decentralised obligation include: 

 France: decentralised obligation came into operation in 2017. 

A.3.4 Centralised reliability option 

Reliability options provide an alternative approach under which capacity providers have a 
financial obligation for delivery of energy rather than any physical obligation.  The 
approach works as set out below. 

Capacity providers (or demand response providers) sell call options for an upfront fee to 
retailers, which give the retailers the right (but not the obligation) to obtain the contracted 
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quantity of energy (or demand response) at a specified strike price.  When the reference 
market price exceeds the defined strike price, the option holder is entitled to a difference 
payment from the capacity provider.  The holder is, therefore, insured against wholesale 
prices in excess of the strike price.  The capacity provider forgoes revenue in excess of 
the strike price in exchange for the upfront option fee, which contributes to fixed cost 
recovery.  The call option acts as a method for sharing risk between resource providers 
and retailers – resource providers share fixed cost recovery risk via the upfront fee while 
retailers share spot price risk via the difference payment. 

The difference payment operation is illustrated in Figure 1.  This compares the contract 
strike price (the green line) to the chosen reference market price, here the day-ahead 
market (the blue line).  When the reference price exceeds the strike price, the capacity 
provider pays back to the contract counterparty based on the revenues in excess of the 
strike price (the orange area).  The capacity provider has an incentive to run in the high 
priced period because it is required to make the different payment regardless of whether 
or not it was actually delivering in line with its contract.  Based on the illustration below: 

 if it is running, it captures the high wholesale price through market trading and then 
pays back the revenue in excess of the strike price as the difference payment, but 
has a positive revenue for the affected periods; or 

 if it is not running, it does not capture the high wholesale price through market trading 
and still pays back the revenue in excess of the strike price as the difference 
payment, meaning that it has a negative revenue for the affected periods. 

Figure 7 – Reliability option illustration 

 
 

Under a centralised reliability option approach: 

 a central body (e.g. the system operator) buys reliability options on behalf of 
consumers; 

 the quantity of contracts secured is driven by a centrally determined requirement, 
typically set based on forecast peak load plus a reserve margin; and 
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 the strike price is set administratively at a level above the highest marginal cost of 
generation.   

Contracts are struck through a competitive tendering exercise or auction, which allocates 
contracts to providers that have the lowest option fee requirement, with all successful 
providers typically receiving a common option fee based on the clearing price. 

New build can secure a longer-term reliability option in order to support investment. 

Examples of application of a decentralised obligation include: 

 Ireland: reliability option approach in operation beginning 2018. 

 Italy: reliability option approach in operation beginning 2018 

A.3.5 Decentralised reliability option 

A decentralised reliability option approach takes the reliability option concept but strips out 
the activities of the central body in terms of securing contracts, as well as setting 
requirements and strike prices.  Instead, market participants and even consumers actively 
trade options with capacity providers to secure their own reliability requirements.  This 
approach is conceptual and not in operation at present, but Pöyry has developed thinking 
to outline how it could work20.  This is outlined below. 

At its simplest, a decentralised reliability option scheme introduces a set of contracts 
between capacity providers, including demand side management, and (indirectly) 
consumers.  Retailers are required to buy reliability options to meet their demand at 
critical times and to notify details of option holdings to the system operator (based on 
which monitoring can be conducted).  Sellers of reliability options commit their availability 
at critical periods and forego revenue from price spikes, in return for which they receive a 
stable revenue stream.  Contract duration can be determined by the parties.  Longer-term 
arrangements lock-in certainty for both sides.  If new capacity is required to meet a 
retailer’s requirement, potential providers are likely to require a longer-term contract and 
the associated option fee in order to help support investment. 

The contracts are a hybrid between a call option (which is essentially commercial) and a 
physical commitment to make capacity available to the system at key times.  The call 
option introduces a financial settlement (aside from the physical commitment and penalty 
arrangements), whereby the seller of the option returns the difference between the 
reference market price and the strike price, if any, to the buyer.  Customers benefit from 
security of supply to an agreed standard, and their exposure to scarcity pricing is reduced 
in return for an up-front fee. 

Although many details of the scheme could be altered to suit local circumstances, a straw 
man design for a decentralised reliability options scheme is presented in Figure 8. 

 
 
20  See: 

http://www.poyry.co.uk/sites/www.poyry.co.uk/files/decentralisedreliabilityoptionsfullreport_v
300.pdf 
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Figure 8 – Mechanics of decentralised reliability options 
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A.4 Building block summary of different CRM concepts 
Table 5 to Table 8 provide an overview of the CRM concepts discussed in the preceding sections, focusing on building block components that 
cumulatively make up the design.  There are variations around elements of these stylised descriptions for some of the actual applications, but 
they are intended to give an overview of typical design features. 

Table 5 focuses on building blocks that relate to setting and securing volume, as follows: 

 Capacity requirement volume: on what basis is the overall volume requirement set? 

 Responsibility for securing volume: who has responsibility for securing the required capacity? 

 Method of securing capacity: what mechanism is used to secure capacity requirement? 

 Lead time: what is the timeframe over which capacity is secured? 
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Table 5 – Summary overview of CRM concepts: volume setting/securing building blocks 

Targeted 
capacity 
payment 

Targeted tender Strategic 
reserve 

Capacity 
payment 

Capacity 
auction 

Decentralised 
obligation 

Centralised 
reliability option 

Decentralised 
reliability option 

Capacity requirement volume  

n/a – response to 
pricing signal 

Centrally 
determined 

Centrally 
determined 

n/a – response to 
pricing signal 

Centrally 
determined 

Centrally 
determined,  

Centrally 
determined 

Market 
participant / 
consumer choice 

Responsibility for securing capacity 

n/a – response to 
pricing signal 

Central procurer Central procurer n/a – response to 
pricing signal 

Central procurer Retailers Central procurer Retailers / 
consumers 

Method for securing capacity 

Response to 
pricing signal 

Tender / 
competitive 
process 

Tender / 
competitive 
process 

Response to 
pricing signal 

Auction Bilateral trading Auction Bilateral trading 

Lead time 
n/a – response to 
pricing signal 

Forward to allow 
for new build (3-4 
years) 

Forward to allow 
for new build (~1 
year) 

n/a – response to 
pricing signal 

Forward to allow 
for new build (3-4 
years) 

Buyer and seller 
choice 

Forward to allow 
for new build (3-4 
years) 

Buyer and seller 
choice 

 

Table 6 focuses on building blocks that relate to capacity pricing, as follows: 

 Capacity price setting: what is the mechanism for setting the capacity price? 

 Strike price setting: if relevant, how is a strike price set? 

 Market reference price setting: if relevant, what is the market reference price? 

 Utilisation price setting: if relevant, how is utilisation price set? 
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Table 6 – Summary overview of CRM concepts: price related building blocks 

Targeted 
capacity 
payment 

Targeted tender Strategic 
reserve 

Capacity 
payment 

Capacity 
auction 

Decentralised 
obligation 

Centralised 
reliability option 

Decentralised 
reliability option 

Capacity price setting 

If fixed payment, 
ex ante 
If algebraic real-
time / ex-post 

Determined by 
tender / 
competitive 
process 

Determined by 
tender / 
competitive 
process 

If fixed payment, 
ex ante 
If algebraic real-
time / ex-post 

Auction clearing 
price 

Bilateral trading Auction clearing 
price 

Bilateral trading 

Strike price setting 

n/a n/a n/a n/a n/a n/a Centrally 
determined 

Buyer and seller 
choice 

Market reference price 

n/a n/a n/a n/a n/a n/a Day-ahead 
market typically 

Buyer and seller 
choice (day-
ahead, intraday, 
imbalance) 

Utilisation price setting 
n/a n/a Centrally 

determined 
n/a n/a n/a n/a n/a 

 

Table 7 focuses on building blocks that relate to capacity product definition, as follows: 

 Product: what is the nature of the capacity product? 

 Eligibility: what capacity can participate and on what basis? 

 Duration: what timeframe is attached to the capacity product? 
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 Nature of obligation: what obligations sit on capacity providers? 

 Nature of penalty: what are the consequences of non-delivery? 

 Participation of capacity in wholesale market: how does capacity covered by the CRM participate in the wholesale market? 

Table 7 – Summary overview of CRM concepts: product definition building blocks 

Targeted 
capacity 
payment 

Targeted tender Strategic 
reserve 

Capacity 
payment 

Capacity 
auction 

Decentralised 
obligation 

Centralised 
reliability option 

Decentralised 
reliability option 

Product 

Available 
capacity 

Available 
capacity 

Available 
capacity 

Available 
capacity 

Available 
capacity 

Available 
capacity 

Energy option 
and available 
capacity 

Energy option 
and available 
capacity 

Eligibility 

Limited Limited Limited Broad Broad Broad Broad Broad 

Duration 

No fixed 
duration, rolling 
contingent on 
availability 

Multi-year Multi-year No fixed 
duration, rolling 
contingent on 
availability 

Annual as 
standard, multi-
year for new 

Annual Annual as 
standard, multi-
year for new 

Buyer and seller 
choice 

Nature of obligation 

Physical Physical Physical Physical Physical Physical Financial 
settlement of 
energy option 
and physical 

Financial 
settlement of 
energy option 
and physical 

Nature of penalty 
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Targeted 
capacity 
payment 

Targeted tender Strategic 
reserve 

Capacity 
payment 

Capacity 
auction 

Decentralised 
obligation 

Centralised 
reliability option 

Decentralised 
reliability option 

Non-payment 
when not 
available 

Non-payment 
when not 
available 

Administered 
penalty if not 
available 

Non-payment 
when not 
available 

Administered 
penalty in event 
of shortage 

Administered 
penalty in event 
of shortage 

Exposure to 
unhedged option 
settlement and 
administered 
penalty in event 
of shortage 

Exposure to 
unhedged option 
settlement and 
administered 
penalty in event 
of shortage 

Participation of capacity in wholesale market 
Standard 
participation 

Standard 
participation 

Ring-fenced, 
participation in 
extreme 
circumstances 
only 

Standard 
participation 

Standard 
participation 

Standard 
participation 

Standard 
participation 

Standard 
participation 
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Table 8 focuses on building blocks that relate to capacity payment recovery, as follows: 

 Recovery: what is the basis for capacity payment recovery? 

Table 8 – Summary overview of CRM concepts: payment recovery building blocks 

Targeted 
capacity 
payment 

Targeted tender Strategic 
reserve 

Capacity 
payment 

Capacity 
auction 

Decentralised 
obligation 

Centralised 
reliability option 

Decentralised 
reliability option 

Payment 

Suppliers based 
on share of 
demand over a 
selection of 
trading periods 

Suppliers based 
on levy 

TSO recovered 
through system 
operation costs 

Suppliers based 
on share of 
demand in each 
trading period 

Suppliers based 
on share of 
demand over a 
selection of 
trading periods 

Suppliers based 
on bilateral trade 

Suppliers based 
on share of 
demand over a 
selection of 
trading periods 

Suppliers based 
on bilateral trade 

 

A.5 High level pros and cons of different CRM concepts 
Building on the preceding discussion within this Annex, Table 8 provides a summary overview of the pros and cons associated with the different 
CRM concepts. 
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Table 9 – Summary overview of pros and cons linked to CRM concepts 

Targeted 
capacity 
payment 

Targeted tender Strategic 
reserve 

Capacity 
payment 

Capacity auction Decentralised 
obligation 

Centralised 
reliability 
option 

Decentralised 
reliability 
option 

Pros 

 Limited in 
scope and 
administrative 
burden 

 

 Limited in 
scope and 
administrative 
burden 

 Limited in 
scope and 
administrative 
burden 

 If pricing and 
rules 
surround use 
are set 
appropriately, 
can be a 
complement 
to an energy 
only market 

 Provides 
revenue 
stream for all 
available 
capacity  

 Limited up 
front 
certification / 
central 
administration 

 Provides 
revenue stream 
for all 
successful 
capacity based 
on 
competitively 
determined 
price 

 Provides 
revenue 
stream for 
capacity 
providers 
based on 
bilaterally 
negotiated 
price 

 More choice 
for buyers 
and sellers  

 Provides 
revenue 
stream for all 
successful 
capacity 
based on 
competitively 
determined 
price  

 Reduces 
exposure to 
wholesale 
price volatility 

 Provides 
revenue 
stream for 
capacity 
providers 
based on 
bilaterally 
negotiated 
price 

 More choice 
for buyers 
and sellers  
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Targeted 
capacity 
payment 

Targeted tender Strategic 
reserve 

Capacity 
payment 

Capacity auction Decentralised 
obligation 

Centralised 
reliability 
option 

Decentralised 
reliability 
option 

Cons 

 Discrimination 
between 
different 
capacity 
types 

 Provides 
relative 
advantages in 
wholesale 
market to 
those in 
receipt of 
payment 

 Provides 
relative 
advantages in 
wholesale 
market to 
those in 
receipt of 
contract 

 May interfere 
with market-
led 
investment 
decisions 
given real or 
perceived 
slippery slope 

 Utilisation 
price may set 
limit on 
energy 
pricing if set 
too low 

 Price may not 
appropriately 
reflect 
scarcity 
conditions  

 May over-
remunerate 

 Potential 
volatility in 
pricing 

 Reliance on 
centrally 
determined 
capacity 
requirement 
may over-
emphasise 
need  

 Administratively 
heavy 

 Reliance on 
centrally 
determined 
capacity 
requirement 
may over-
emphasise 
need  

 Effectiveness 
dependent on 
level and 
nature of 
penalty  

 Reliance on 
centrally 
determined 
capacity 
requirement 
may over-
emphasise 
need  

 More 
financial 
obligation 
may not elicit 
confidence of 
delivery 

 More financial 
obligation 
may not elicit 
confidence of 
delivery  

 Market 
participants 
have not felt 
inclined to 
develop such 
products 
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ANNEX B – CRM CASE STUDIES 
This Annex considers approaches taken for delivering reliability in a selection of markets.  
The markets have been selected to give a representative spread across different design 
options.  The markets and the corresponding reliability approach are as follows: 

 GB as an example of a capacity market; 

 Sweden as an example of strategic reserve; 

 the Irish Single Electricity Market (SEM) as an example of a market-wide capacity 
payment; 

 France as an example of decentralised obligations, 

 the Irish Integrated Single Electricity Market (I-SEM), the successor to SEM, as an 
example of centralised reliability obligations; and 

 Texas as an example of an enhanced energy-only market solution. 

B.1 Capacity auction – GB 

B.1.1 Approach description 

B.1.1.1 Aim and mechanism 

The aim of the Capacity Market is to deliver generation adequacy.  It offers capacity 
providers with an additional capacity payment revenue stream, in return for which they 
commit to deliver energy in periods of system stress or face exposure to penalties if they 
fail to deliver. 

Capacity contracts are allocated to providers through auctions intended to secure a 
capacity requirement needed to meet a reliability standard defined by government.  The 
auction clearing price forms the basis of the capacity payment to successful auction 
participants.  There are three types of Capacity Market auctions: 

 T-4 capacity auctions run four years ahead of delivery and are the primary auctions, 
procuring the largest volume of capacity.  The first auction was held in December 2014 
for delivery of capacity from 1 October 2018 to 30 September 2019 (2018/19). 

 T-1 capacity auctions complement the T-4 auctions and runs one year ahead of 
delivery.  They aim to allow fine tuning of the amount of capacity procured.  
Additionally they ensure that demand-side response units are able to participate in the 
Capacity Market as some of these units would not be able commit to provide capacity 
four years ahead of delivery.  The first T-1 auction took place in late 2017 for capacity 
agreements which come into effect in October 2018. 

 Transitional Arrangements (TA) auctions were held before the beginning of the main 
Capacity Market auction.  This auction was only open to demand side response, 
embedded generation and smaller storage. The first TA auction took place in January 
2016 for delivery in 2016/17. 

Due to concern regarding the adequacy of capacity in Great Britain, an additional early 
auction was held in January 2017 in order to bring forward the first Capacity Market 
delivery to 2017/18. 

Further details on selected aspects of capacity market design are set out below. 
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B.1.1.2 Auction process 

Each auction operates on a pay-as-clear basis, with all successful bidders receiving the 
clearing price.  A ‘descending clock’ format has been adopted, under which bidders 
indicate the quantity of capacity that they are prepared to offer within a band of prices, 
starting at the price cap in the first round.  Bidders indicate an ‘exit price’, which is the 
minimum price at which they are prepared to offer capacity.  When the price falls below a 
bidder’s exit price, its capacity is removed.  In subsequent rounds, the price bands are 
progressively lowered in £5/kW/year decrements until supply intersects the administered 
demand curve and the auction clears, setting the clearing price.   

There are variations in bidding options and the capacity contracts on offer depending on 
whether the capacity is ‘existing’, ‘refurbished’ or ‘new’.  The dimensions are summarised 
in Table 9 and discussed below. 

Table 10 – Bidding and contract variations by capacity status 

  Price Taker or Price Maker 
  Price Taker Price Maker 

C
on

tr
ac

t 
le

ng
th

 1 year Existing plant (default position) Existing plant (with justification) 

<3 years  Refurbishing plant 

<15 years  New plant 
 

Existing capacity providers (not refurbishing) can secure 1-year capacity agreements 
through the auctions.  During the bidding process, they can choose to act as a ‘Price 
Maker’ or a ‘Price Taker’, with the latter the default position for existing capacity.  Price 
Takers must submit an exit price at or below a defined Price Taker Threshold (PT 
Threshold), which was set at £25/kW/yr (2014/15 prices)21 for 2020/21.  Price Takers 
cannot exit the auction until the price drops below the PT Threshold.  Existing capacity 
can opt for Price Maker status, but must then formally justify bids in excess of the PT 
Threshold. 

New and refurbished plants are classed as Price Makers, having freedom to select their 
own bid price within the auction without the need for justification.  New entrant and 
refurbishing plants are able to secure longer contracts (up to 15 years for new plant and 
up to 3 years for refurbished plant) to help support their investment case.  In longer term 
agreements, the capacity payment set by the auction clearing price is adjusted for inflation 
on an annual basis for the contract duration. 

B.1.1.3 Eligibility 

The Capacity Market is intended to be technology neutral across generation, storage and 
demand side providers and to allow new entrants and existing capacity to participate. 
Interconnectors were excluded from the first auction but since have been able to 
participate in the auctions.  There are some limitations on participation: 

 
 
21  Average index October 2014 to April 2015 inclusive; CPI All items. 
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 Low carbon capacity sources receiving support payments via the Renewables 
Obligation, Contract for Difference Feed-in Tariffs (CfD FITs), small scale (<5MW) 
FITs, NER300 and the UK CCS Commercialisation Programme are also ineligible 
while they are in receipt of administratively determined payments to avoid potential 
double payment.   

 Parties holding long-term STOR (short term operating reserve) contracts are also 
ineligible unless they make an irrevocable declaration to terminate their STOR 
contracts if awarded a capacity agreement.   

 Small scale (<2MW) capacity is not eligible unless combined with other capacity 
through an aggregation service. 

Participation is voluntary for eligible capacity sources.  Parties must, for each of their 
eligible, licensable units, either apply to pre-qualify or, if they do not wish to bid in the 
capacity auction, submit an opt-out notification.  The opt-out notification must state 
whether the generator intends to run the unit during the delivery year and, if not, whether it 
is retiring the plant or closing it temporarily. 

Eligible capacity that has not opted-out can then participate in the auction on the basis of 
its de-rated capacity, determined by National Grid in its role as the delivery body based on 
assessment of capacity contributions from different resource types.  

B.1.1.4 Penalty arrangements 

Capacity agreements require their holders to deliver energy in line with the underlying 
capacity obligation in system stress periods.  Failure to deliver will result in a penalty. 

System stress events are defined as any settlement periods in which either voltage control 
or controlled load shedding are experienced for a period of 15 minutes or longer.  To allow 
market participants to manage the risk of exposure to penalties, the System Operator will, 
where possible, issue a Capacity Market Warning (CMW) at least 4 hours ahead of an 
anticipated system stress event.  This is intended to give capacity providers 4 hours in 
which to respond.  Contracted providers not delivering in line with their obligations 4 hours 
following a CMW will be liable to financial penalties.  If a stress event occurs unexpectedly 
without the provision of a CMW or before the 4 hour window has elapsed, no penalties will 
apply for the relevant periods.  Penalty payments will be set equal to 1/24th of the clearing 
price, multiplied by the capacity shortfall relative to the obligation in that half-hour period. 

To manage risk, potential exposure to penalties will be capped as follows: 

 monthly: at 200% of a provider’s monthly capacity revenues; and 

 yearly: at 100% of annual revenues. 

B.1.2 Building block summary 

Building on the narrative in the previous Section, this Section provides a breakdown of the 
GB capacity market using the building block approach introduced in Section A.4.  Table 
10 provides this breakdown by building block. 
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Table 11 – GB CRM building blocks 

Building block Approach Details 
Volume setting/securing building blocks 
Capacity requirement Centrally determined  Reliability standard set at 3 hours loss of load expectation by government. 

 National Grid provides advice to government with recommendations of 
volume of capacity to procure based on scenario analysis. 

 Government sets target demand for a main T-4 auction (4 year ahead) and 
then a second T-1 auction (1 year ahead). 

Responsibility for 
securing capacity 

Central procurer  National Grid as delivery body runs auction process to secure capacity. 

 Capacity contracts with government backed counterparty. 

Method for securing 
capacity 

Centralised auction  Multi round descending clock auction design. 

 First round begins at government defined price cap. 

 If there is excess capacity in a bidding round relative to the demand curve, 
the auction does not clear, the auction moves to the next round at the next 
price band down. 

 Auction clears at / around the point where supply curve (based on capacity 
remaining in the bidding process) intersects with the demand curve. 

 Administered sloped demand curve set based on government defined 
parameters including target demand and net cost of new entry. 

Lead time Forward  Main auction occurs 4 years ahead of delivery (T-4). 

 Second auction occurs 1 year ahead of delivery (T-1). 

Price related building blocks 
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Building block Approach Details 
Capacity price setting Auction clearing price  Capacity price for contracts awarded through an auction based on the 

auction clearing price 

 Price ranges between government set price cap and £0/kW depending upon 
the round in which the auction clears.  Price cap set at £75/kW to date. 

 Government defines net cost of new entry (net CONE) which is the price 
point for the target capacity on the administered demand curve.  Net CONE 
set at £49/kW to date. 

 Unless an exemption is granted, existing capacity must remain in the auction 
until the price falls below a government defined price taker threshold, which 
has been set at £25/kW to date. 

Product definition related building blocks 
Product Available capacity  Capacity providers can bid into the auction based on de-rated availability, 

with de-ratings technology specific and determined by National Grid. 

 Successful bidders’ obligations based on their de-rated availability.  

Eligibility Broad  Capacity receiving support from other sources is not able to participate.  This 
means that renewables generation supported by the Renewable Obligation 
and low carbon generation support under a Contract for Difference Feed-in 
Tariff (CfD FiT) is not eligible to participate, for example. 

 Participation includes coal-fired, gas-fired and (non CfD FiT supported) 
nuclear, unsupported hydro, pumped storage, battery storage, DSR and 
interconnection. 

 Existing and new capacity sources are eligible. 
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Building block Approach Details 
Duration Annual as standard, multi-

year for new 
 New generation and battery capacity sources have access to capacity 

agreements of up to 15 years.  New DSR and interconnection capacity 
sources have access to annual capacity agreements. 

 Existing capacity sources that is refurbishing have access to capacity 
agreements of up to 3 years. 

 Existing capacity sources not refurbishing have access to annual capacity 
agreements. 

Nature of obligation Physical  Capacity agreements require their holders to deliver energy in line with the 
underlying capacity obligation in system stress periods.  Failure to deliver will 
result in a penalty. 

Nature of penalty Administered penalty in 
event of shortage 

 Contracted providers not delivering in line with their obligations 4 hours 
following a Capacity Market Warning will be liable to financial penalties. 

 Penalty exposure is capped on a monthly basis at 200% of the of a 
provider’s monthly capacity revenues and on an annual basis at 100% of 
annual revenues. 

Participation of capacity 
in wholesale market 

Standard participation  Contracted capacity participates as normal in the wholesale market. 
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B.1.3 Experience/insights 

To date, a total of seven capacity market auctions have been held: 

 four T-4 auctions; 

 one T-1 ‘Early auction’; and 

 two Transitional Arrangement auctions. 

Capacity procured by auctions held thus far is shown in Figure 9 (excluding Trafford 
(1.8GW CCGT) which cleared in the 2014 T-4 auction but has since forfeited its contract).  
Around 4.4GW of new entrant (de-rated) capacity have been awarded 15 year contracts, 
the majority of which consist of reciprocating engines, batteries, CCGT (Kings Lynn) and 
OCGT (Spalding Energy Expansion) capacity22.   

Figure 9 – Capacity procured by delivery year23 (GW) 

 
 
Sources: National Grid TA Capacity Market Auction for 2017/18, Pöyry Management Consulting. 

Each T-4 auction to date has been over-supplied relative to the target at the start of the 
auction process, as shown in Figure 10. 

 
 
22  Further details of the auction results are available at: 

https://www.emrdeliverybody.com/cm/home.aspx 
23  T-1 auctions have not yet occurred for 2019 and beyond.  T-4 auctions have not yet occurred 

for 2022 and beyond. 
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Figure 10 – Prequalified capacity relative to target 

 
 

As discussed above, the auction is run a ‘descending clock’ format consisting of several 
rounds in which participants submit ‘exit bids’ for the minimum price they are willing to 
receive for providing capacity.  The volume of capacity exiting the auction in each round 
for each T-4 auction held to date is shown in Figure 11.  From the first T-4 auction to the 
most recent, capacity has tended to exit the auction at lower prices.   
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Figure 11 – Clearing capacity by bidding round (capacity remaining in auction by 
bidding round, MW)  

 
Sources: National Grid, Pöyry Management Consulting. 

B.2 Strategic reserve – Sweden  

B.2.1 Approach description 

Sweden introduced its Peak Load Reserve arrangements in 200324 as a means to ensure 
sufficient capacity is available in winter to cover peak load.  This was triggered by a 
narrowing of capacity margins and resultant concerns that consumers could be without 
power in very cold circumstances in the event of a power station failure.  The Peak Load 
Reserve arrangements allow Svenska Kraftnät, the TSO, to enter into agreements with 
power producers to provide output and users to reduce consumption in the event of a 
significant scarcity situation.  The mechanism was initially implemented as a transitional 
measure, but in 2015, plans to extend it to 2025 were announced. 

Svenska Kraftnät has responsibility for defining the capacity requirement needed to 
provide the required the required level of resilience and then procuring this.  Initially 
requirements were for around 2GW of capacity.  Target volumes have reduced over time 
and are expected to continue to reduce in future: 

 2011–2013: 1750 MW;  

 2013–2015: 1500 MW;  

 
 
24  Power Reserve Act (2003:436). 
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 2015–2017: 1000 MW; and  

 2017–2019: 750 MW. 

Capacity can be provided by conventional power plants and demand side management.  
There is a requirement for at least 25% of capacity to be provided by demand reduction.  
To be eligible, capacity must be available between 16 November and 15 March each 
winter and be able, in the case of generation, to provide full output within 16 hours and, in 
the case of demand side management, to respond with 15-30 minute notice. 

Procurement is conducted annually, with around an 11 month lead-time for generation 
and closer to real-time procurement (~ 2.5 month lead time) for demand response.  During 
procurement potential generation and demand side capacity providers submit 
requirements in terms of availability payment and activation payment.   

Selected providers receive contracts that are typically 1 year in duration.  During the 
defined winter window, contracted providers bid their capacity into the day-ahead market 
(Elspot) at the contracted activation fee.   

Providers receive the availability payment for availability (to turn up for generation or turn 
down for demand), contingent on actual availability, and are required to bid the contracted 
resource into the market at the defined activation price, such that it is available for TSO 
instruction if needed25.  The capacity is not, however, able to participate in the commercial 
market.  Contracted resource is only actually activated if, all commercial offers have been 
exhausted, the day-ahead market does not clear.  In such circumstances, the TSO can 
then instruct the contracted reserve capacity, with a requirement to activate demand 
reduction initially followed by generation capacity.  Activated demand response is paid at 
the market price, while activated generation capacity is paid at its bid price. 

Activation of peak load reserve influences price formation in the wholesale market.  Until 
recently, activated generation reserve was prices at the highest commercial market price 
plus a price increment of €0.1/MWh.  However, this has recently been amended, such that 
peak load reserve will be priced at the current wholesale market price cap of 
€3000/MWh26.  

B.2.2 Building block summary 

Building on the narrative in the previous Section, this Section provides a breakdown of the 
Swedish CRM using the building block approach introduced in Section A.4.  Table 11 
provides this breakdown by building block. 

 

 
 
25  This does not make the reserve available for general use, but it provides the route for 

activation if the TSO needs to use it in extreme circumstances. 
26  https://www.svk.se/siteassets/om-oss/rapporter/2018/action-plan-for-handling-the-power-

adequacy-issue_complementary-
information.pdf?_t_id=1B2M2Y8AsgTpgAmY7PhCfg==&_t_q=reserve+peak&_t_tags=langu
age:en,siteid:40c776fe-7e5c-4838-841c-
63d91e5a03c9&_t_ip=192.121.1.150&_t_hit.id=SVK_WebUI_Models_Media_OfficeDocume
nt/_bce9eac4-83a7-458d-ae07-3562716e0000&_t_hit.pos=16 
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Table 12 – Sweden CRM building blocks 

Building block Approach Details 
Volume setting/securing building blocks 
Capacity requirement Centrally determined  TSO sets capacity requirement for forthcoming winter. 

Responsibility for 
securing capacity 

Central procurer  TSO procures capacity requirement. 

Method for securing 
capacity 

Tender / competitive 
process 

 TSO procures capacity via tender process. 

Lead time Forward  In year before relevant winter (~11 months ahead for generation, ~2.5 
months ahead for demand reduction). 

Price related building blocks 
Capacity price setting Determined by tender / 

competitive process 
 Potential providers bid availability and utilisation payment requirements. 

 Generator providers paid as bid for availability and utilisation. 

 Demand side providers paid as bid for availability and at market price for 
utilisation. 

Product definition related building blocks 
Product Available capacity  Capacity providers receive availability fee for provided available for defined 

winter period. 

Eligibility Limited  Ring-fenced from wholesale market. 

 Generation capacity and demand reduction can provide. 

 At least 25% of requirement must be contracted from demand reduction. 
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Building block Approach Details 
Duration Annual  Contract typically for one winter period. 

Nature of obligation Physical  Required to be available. 

Nature of penalty Non-payment when not 
available 

 Non-availability means no entitlement to capacity payments for the relevant 
period(s). 

Participation of capacity 
in wholesale market 

Ring-fenced, participation in 
extreme circumstances only 

 Contracted capacity ring-fenced from wholesale market. 

 Activation only when commercial offers exhausted. 
 

 



 BROAD MODEL FOR A CAPACITY REMUNERATION MECHANISM IN AN ESP-LED MARKET 

 

 

14 June 2018 
ESC_BroadRegulatoryModel_Final_v300  

65 

PÖYRY MANAGEMENT CONSULTING 

B.2.3 Experience/insights 

In the period between 2003 and 2015, Swedish strategic reserve was activated 11 times.  
These activations occurred across five of the 12 years: 

 2004/05: 1 activation; 

 2006/07: 1 activation; 

 2009/10: 3 activations; 

 2011/12: 5 activations; and 

 2012/13: 1 activation. 

The majority of activations were linked to scarcity, but reserve has also been used for 
counter trade and congestion management on several occasions27.  Svenska Kraftnät 
indicates that activations in 2011/12 and 2012/13 were not undertaken to balance supply 
and demand, but rather to maintain margins for system wide frequency management28.  
This raises issues in terms of the credibility of the strategic reserve concept given the 
potential, once implemented, for it to be used outside of the intended circumstances, 
prompting concerns of the slippery slope effect. 

Rules linked to activation and pricing have been developed with experience.  For 
example, rules were amended to make contracted demand reduction available to the 
market before contracted generation is activated29.  Also pricing of activated reserve 
generation has increased from highest commercial bid +€0.1/MWh to the market price cap 
of €3000/MWh.  This sharpens the market incentives to balance because the imbalance 
implications of being out of balance if strategic reserve needs to be called are so much 
more significant. 

Volumes allowed to be contracted have reduced and load reduction has made an 
important contribution to contracted volumes, as shown in Table 12. 

 
 
27  http://www.nordicenergyregulators.org/wp-

content/uploads/2013/02/NordREGreport5_2010_Balancing.pdf 
28  Network Development Plan 2016 – 2025, Svenska Kraftnät. 
29  https://www.nordpoolgroup.com/message-center-container/newsroom/exchange-message-

list/2010/10/No-512010-NPS--Nord-Pool-Spot-announced-its-position-on-the-peak-load-
reserves-/ 
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Table 13 – Swedish Peak Load Reserve contracted volumes 

Year Production (MW) Load reduction (MW) Total contracted (MW) 
2011/12 No breakdown 1364 
2012/13 1255 464 1719 
2013/14 958 531 1489 
2014/15 874 626 1500 
2015/16 660 340 1000 
2016/17 No data 
2017/18 No breakdown 562 
 

B.3 Market wide capacity payment – SEM  

B.3.1 Approach description 

The Single Electricity Market (SEM) on the island of Ireland began operation on 1 
November 2007.  The objectives of the SEM are to protect the interests of consumers of 
electricity, wherever appropriate by promoting effective competition and to ensure 
sustainability and security in the supply of electricity in the island and regulatory 
consistency in meeting these objectives. 

To achieve this, the SEM was designed as a compulsory gross pool (i.e. all power sold 
and bought through a common spot market) with centralised dispatch, with generators 
receiving payments for the energy produced and the capacity they provide to the system.  
As part of the SEM High Level Design, the Regulatory Authorities (RAs) stated that 
“appropriate signals given to existing and potential new-entrant generators should ensure 
an acceptable level of security of supply”.  As a result, the RAs decided to implement an 
explicit market-wide capacity payment mechanism (CPM) to ‘attract timely investment, 
retain capacity and encourage efficient exit’ to meet a defined all-island security standard 
of 8 hours of loss of load per year. 

Capacity payments determined through the explicit CPM are intended to encourage the 
provision of the right amount and type of capacity.  The specific objectives set for the CPM 
are: 

 capacity adequacy/ reliability of the system (reliability) – to ensure provision of 
adequate installed generating capacity to meet a defined reliability standard; 

 efficient price signals for long term investments – to ensure that the CPM delivers 
adequate reliable capacity at the lowest reasonable cost and efficiently; 

 price stability – to reduce market uncertainty, price spikes and reduce risk premiums 
to investors; 

 simplicity – that the system should be transparent, predictable and simple to 
administer; 

 susceptibility to gaming– to ensure individual market participants, acting in their 
own best interests do not cause outcomes inconsistent with overall market objectives; 
and 
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 fairness – that the system should not unfairly discriminate between participants, and 
should maintain reasonable proportionality between the payments made to achieve 
capacity adequacy and the benefits received from attaining capacity adequacy. 

A diagram of the CPM methodology is shown in Figure 12.  The total value of CPM in 
each year and its division into monthly totals are determined in advance by the RAs. 

The CPM pot is set annually by the RAs and there are two key inputs: 

 Best New Entrant30 (BNE price): the annual cost per kW of a BNE peaking 
generator (allowing for net contributions from assumed energy operation and system 
services). 

 Capacity requirement: the amount of capacity required to meet the all-island 
generation security standard (allowing for outages and an assumed wind capacity 
credit). 

Table 13 shows how these parameters and the overall pot have varied since the start of 
the SEM.  There was a significant reduction in the allocated pot for 2016 following a 
consultation in 201531 which identified the BNE cost as €72.8/kW representing an 11% 
year on year reduction.  The BNE cost for 2017 is €71.5/kW. 

Table 14 – CPM parameters  

 
 
Source: SEM-16-044, Fixed Cost of a Best New Entrant Peaking Unit, Capacity Requirement and Annual Capacity. 
Payment Sum for Trading Year 2017, August 2016. 

The annual pot is split into monthly pots using a formula weighted by peak to trough 
demand as shown in Table 14.  As a result, payments are weighted more heavily to 
months with higher demand periods.  This allocation assumes an enduring relationship 
between high levels of demand and scarcity in the system.   

 
 
30  An oil-fired OCGT has been the selected BNE peaker technology.  This is because the cost 

of a gas connection and paying for gas capacity make the capital and fixed costs of a gas-
fired peaker more expensive and the benefit of greater infra-marginal rent (under the 
algorithm for its calculation) due to lower operating costs is not sufficient to outweigh these 
costs. 

31  SEM-15-059, Fixed cost of a best new entrant peaking plant, capacity requirement & annual 
capacity payment sum for the trading year 2016, Decision Paper, September 2015. 

Pot (€ million, nominal)
Value YoY change Value YoY change Value

2007 64.7 6,960                  450.5
2008 79.8 23% 7,211                  4% 575.2
2009 87.1 9% 7,356                  2% 640.9
2010 80.7 -7% 6,826                  -7% 551.1
2011 78.7 -2% 6,922                  1% 545.0
2012 76.3 -3% 6,918                  0% 528.1
2013 78.2 2% 6,778                  -2% 529.9
2014 80.3 3% 7,049                  4% 565.8
2015 81.6 2% 7,046                  0% 575.0
2016 72.8 -11% 7,070                  0% 514.8
2017 71.5 -2% 7,267                  3% 519.2

BNE price (€/kW, nominal) Capacity requirement (MW)
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Table 15 – Monthly pot allocation  

 

 

Each monthly pot is then split into three pots and used to determine an ex-post half-hourly 
capacity price distributed to capacity providers on the basis of availability on an hourly 
basis throughout the year: 

 The Fixed Capacity Payments Proportion (FCPP) is allocated on a fixed basis based 
on demand forecast, allocating 30% of the total pot on an ex-ante basis. 

 The Ex-Post Capacity Payment Proportion (ECPP) allocates monthly payments 
based on the ex-post Loss of Load Probability for each trading period in the month, 
allocating 30% of the total pot on an ex-post basis. 

 The Variable Capacity Payment Proportion (VCPP) is allocated according to the 
forecast Loss of Load Probability for each trading period in the month, allocating 40% 
of the total pot on an ex-ante basis. 

For purposes of the ECPP and VCPP, a Flattening Power Factor (FPF) is applied to the 
Loss of Load Probability (LOLP) curve.  FPF shapes the LOLP curve to make it either 
‘steep’ or ‘flat’.  Its purpose is to reduce volatility in the capacity payments mechanism.  
The FPF can be used to change the balance between retaining sufficient volatility to 
signal the need for availability in times of low margin and avoiding excessive volatility that 
would render the mechanism excessively unpredictable. 

Capacity payments, which are the summation of the FCPP, ECPP and VCPP for each 
half-hour, are made based on a unit’s Eligible Availability (i.e. actual availability to 
generate or provide demand response) in each half hour (with adjustment for losses).  
Capacity payments make no discrimination between firm and non-firm capacity.   

The SEM facilitates the participation of large consumers in the market by allowing an 
aggregated group of demand centres to register as a Demand Side Unit (DSU).  Capacity 
payments are paid to DSUs for potential demand reduction made available.  The DSU 
must have interval metering and the minimum size for a DSU is 4MW (although this can 
be aggregated over several sites).   

Capacity charges are levied on suppliers based on their metered consumption in each half 
hour.  Although there is a balance between the total payments made to generators and 
received from suppliers in each month, the ‘capacity prices’ for generation and demand 
within each half hour follow different patterns (noting that there are more MWh of 
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generator availability than demand hence the average price to generation is lower than 
that for demand). 

Interconnector Units receive a capacity payment for scheduled imports and incur a 
negative capacity payment for their exports, and are treated as Generator Units for the 
purposes of capacity payments whether importing or exporting (to avoid distortions). 

Figure 12 – Simplified diagram of CPM methodology for generators 

 
 

B.3.2 Building block summary 

Building on the narrative in the previous Section, this Section provides a breakdown of the 
SEM CPM using the building block approach introduced in Section A.4.  Table 15 
provides this breakdown by building block. 
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Table 16 – SEM CRM building blocks 

Building block Approach Details 
Volume setting/securing building blocks 
Capacity requirement Centrally determined  Reliability standard set at 8 hours loss of load expectation by government. 

 RAs set annual capacity requirement for forthcoming year. 

Responsibility for 
securing capacity 

n/a – response to pricing 
signal 

 RAs set annual capacity requirement for forthcoming year. 

 But provision based on response of market participants to pricing signals. 

Method for securing 
capacity 

Response to pricing signal  Capacity providers paid based on outturn eligible availability. 

Lead time n/a – response to pricing 
signal 

 Annual capacity payment pot and allocation between months known before 
each year, but 30% of half-hourly price determined ex-post. 

Price related building blocks 
Capacity price setting Determined through rules 

based algebra that allocates 
the annual CPM pot into 
individual settlement periods 

 Allocation of annual pot into months based on relative monthly peak to 
annual trough demand. 

 Allocation of monthly pots into settlement periods based on relative forecast 
demand (30% of pot), relative forecast LoLP (40% of pot) and relative actual 
LoLP (30% of pot). 

 70% of value known ex-ante, 30% of value known ex-post. 

Product definition related building blocks 
Product Available capacity  Capacity providers receive capacity payment based on actual availability in 

the relevant settlement period. 
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Building block Approach Details 
Eligibility Broad  All Generator Units (including renewables), Demand Side Units and 

Interconnector Units are eligible to receive capacity payments. 

Duration No fixed duration, rolling 
contingent on availability 

 RAs set capacity requirement and annual monthly around 4 months before 
start of each year. 

 Eligibility to receive payments contingent on availability in each settlement 
period. 

Nature of obligation Physical  Non-availability means no entitlement to capacity payments for the relevant 
period(s). 

Nature of penalty Non-payment when not 
available 

 Non-availability means no entitlement to capacity payments for the relevant 
period(s). 

Participation of capacity 
in wholesale market 

Standard participation  Contracted capacity participates as normal in the wholesale market. 

 Wholesale market bidding required to be on a short-run marginal cost basis 
as the CPM is intended to allow recovery of capex. 
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B.3.3 Experience/insights 

Pöyry was appointed by the RAs to review the SEM CPM, with the RAs conclusions 
published in 201232.  Pöyry’s views on the performance of CPM at that time were as 
follows: 

 The relationship between the average capacity payment and ex-post system margin 
is not strong, the level of payments is not always highest when capacity is scarce and 
the variance between the lowest and highest payments is low.  This was due to the 
diluting effect of (a) the monthly distribution of the pot; (b) use of a Flattening Power 
Factor (FPF) which reduces the spread of ex-ante and ex-post payments between 
high and low LOLP periods; and (c) the high weighting placed on ex-ante and fixed 
payments under the current mechanism. 

 The CPM does not provide the right incentives to plants available during system 
peak.  It appears to over-reward intermittent generators which contribute less to peak 
demand and does not differentiate substantially between generators with different 
levels of controllability as a consequence of the current split in payments.  As a result, 
payments do not fully reflect the full value of lost load at peak times.   

 There was significant uncertainty in future payments due to annual changes to BNE 
price and the capacity requirement which increases the risks for new entrants.  The 
impact of limited predictability and transparency could be reflected in a higher cost of 
capital. 

 There were concerns over the level of exit inefficiencies particularly plants with low 
load factors which are unavailable when called to run and are not adequately 
penalised. 

The current SEM is being replaced to create the Integrated Single Electricity Market (I-
SEM), which is consistent with market design requirements set out by the European 
Commission in its ‘target model’.  The current CPM approach in SEM will be replaced by 
an alternative CRM under I-SEM.  This is discussed further in Section B.5. 

B.4 Decentralised obligations – France  

B.4.1 Approach description 

The French Capacity Obligation Mechanism33 has been effective since 1 January 2017 
and has the following key features: 

 A market wide decentralised scheme whereby an obligation is placed on electricity 
suppliers (and network operators for their losses and on self-producers) to ensure 
they have a certain volume of capacity certificates to cover for their consumers’ 
demand during selected peak days (known as PP1 periods, see below).   

 An obligation on capacity providers (power producers and demand side 
response providers) to have their capacity certified as available during PP2 

 
 
32  CPM Medium Term Review: Final Decision Paper, Mar-2012. 
33  Journal Officiel, ‘Arrêté du 29 novembre 2016 définissant les règles du mécanisme de 

capacité et pris en application de l'article R. 335-2 du Code de l’énergie’, 30 November 
2016. 
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periods (being defined as periods of peak demand and tension on the system, see 
below): 
− Capacity certification rules include specific rules for renewables to account for 

their intermittent generation profile.   
− Certified capacity volumes can be adjusted through a re-certification process 

(free until the start of the capacity obligation year if accumulated adjustment does 
not exceed 1GW). 

− New capacity will be contracted for a seven year period under a Contract for 
Difference through a competitive tendering process taking place four years ahead 
of the expected commissioning date (with the first one planned for 2019 for a 
delivery in 2023).  This works alongside and as part of the decentralised 
obligation framework to provide new investors with a route to secure a longer-
term capacity certificate value for the initial years of operation. 

− In order to ensure certified capacity is matching its effective available capacity 
(and avoid market participants declaring an artificially low availability in an 
attempt to create capacity shortfall and raise capacity prices), a ‘Certification 
Tunnel’ has been implemented with reference availabilities by technology.   

 Demand response can be considered on both sides of the mechanism, either 
implicitly, by reducing the obligation for electricity supplier or by reducing 
consumption, or explicitly, by certifying demand side response capacity.   

 The overall (market wide) capacity obligation volume is to be calculated on the 
basis of an extreme temperature peak demand. This aims at covering a ‘1 in 10’ 
extreme peak demand situation and respecting a 3-hour LOLE (Loss Of Load 
Expectation) security standard as defined the 10 February 2000 Energy Law. 

 A penalty incentive scheme for deviation between: 
− the level of capacity certified and volumes effectively available; and 
− the level of capacity certificates possessed by electricity suppliers compared to 

their capacity obligation level.   

 Exchange of capacity certificates between capacity providers and electricity 
suppliers is primarily through bilateral trading with some trading days organised 
on the EEX exchange platform to help form a transparent market reference price.   

B.4.1.1 Capacity obligation year timeframe 

Figure 13 represents a schematic overview of a capacity obligation year under the latest 
rules, from capacity certification, delivery, notification of supplier obligation and financial 
settlement of capacity imbalances.   

With regards to the capacity obligation, the aggregate and supplier specific levels (for a 
given capacity year) are announced four years ahead (with annual adjustments to account 
for latest developments).  The PP1 periods for which capacity certificates must be held by 
electricity suppliers will be made up of 10 to 15 days between January and March and 
between November and December of the delivery year.  Each PP1 day will be based on a 
10 hour window (between 7h00 and 15h00; and 18h00 and 20h00) and will correspond to 
days of highest peak demand.  RTE will, based on anticipated system conditions, 
announce PP1 days on a day-ahead basis (i.e. that a particular day will be treated as a 
PP1 day will be announced at the day-ahead stage), with a minimum of 30% of the total 
PP1 days being in November and December of each capacity obligation year.   

Each supplier receives final notification of their capacity obligation (i.e. the number of 
certificates required to cover demand in the PP1 periods) level two years after the 
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beginning of the capacity obligation year34 and has a 15 day period for fine-tuning their 
capacity position through exchanges (through possible mandatory public offers from long 
obligated capacity parties).   

On the capacity certification side, parameters for capacity certification are announced four 
years ahead in November.  PP2 days correspond to days of highest peak demand and 
tension on the system (the two not being necessarily linked as tension can result of very 
low wind output without high demand for example).  The number of PP2 days in a 
capacity obligation year is expected to comprise between 10 and 25 (and using the same 
10-hour window as PP1 days).  They are announced on a day-ahead basis by 10h30 by 
RTE based on anticipated system conditions.  PP2 days in November and March for each 
capacity obligation year will not exceed 25% of the total number of PP2 days nominated 
for the year.   

Figure 13 – Timeframe for a capacity obligation year 

Source: RTE.   

PP1 days therefore correspond to the (10 to 15) days of highest peak demand and are 
counted for the determination of the capacity obligation level for each supplier, while PP2 
days (10 to 25) are days of highest peak demand and tension on the system between 
November and March (as the two are not necessarily linked).  Given the construction of 
the scheme, all PP1 days are part of PP2 days, with the remaining PP2 days being days 
of system tension.   

Any obligated capacity party (on the obligation or certification side) being long after having 
received its final capacity obligation level from RTE is mandated to organise public 
offerings of its capacity certificate excess.   

 
 
34  This allows for completion of the relevant obligation year and for reconciliation of meter data 

for the obligation year.  
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B.4.1.2 Eligibility 

All technologies are eligible to participate in the Capacity Obligation Mechanism.  On the 
generation side, this means that both thermal technologies such as nuclear, coal, gas and 
oil-steam generating units will participate, as well as renewable technologies (hydro, solar 
PV, wind, biomass, etc.).  Demand side participation on top of being able to participate 
implicitly to the reduction of obligated capacity can also contribute through certified 
capacity reduction (i.e. there is scope for double contribution of demand side management 
through ability to both hold/trade certificates and to reduce a supplier’s demand in the PP1 
periods).   

Generation technologies and demand response providers will have to certify their capacity 
through a declarative process whereby they will declare and commit themselves to be 
available during the PP2 periods.   

Due to their intermittent generation nature, renewable technologies (wind, solar PV and 
hydro) are given the opportunity to choose between two capacity certification methods: a 
normative and the (standard) declarative approach (see Figure 14).  Under the declarative 
approach, if wind or solar conditions mean capacity available is reduced, then the provider 
faces potential penalty exposure for under-performance.  

Figure 14 – Capacity certification methods for renewable technologies 

 
(1) If a renewable generator has sufficient historical data when available historical production data for half-hourly periods 
cover at least 5 consecutive years (or equivalent period) immediately preceding the date of application for certification.  Data 
are deemed valid if less than 20% of the data are missing or unreliable for the PP2 (or equivalent) periods.   
(2) CCfilière is the assumed technology coefficient to the reduction to risk of system default.  This coefficient is fixed at 70% 
for wind, 85% for hydro and 25% for solar PV based on RTE’s analysis.  It is used in the certification formula. 
 
Sources: RTE and Pöyry Management Consulting.   

B.4.1.3 Buying and selling of capacity certificates 

As capacity certificates (for a given year) are only valid for one year, existing capacity 
certificate holders will sell those and therefore an annual capacity certificate price will 
emerge.   
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This mainly happens via Over the counter (OTC) transactions.  In order to ensure 
transparency on OTC capacity trades, these trades will be registered and published (after 
removal of identities of trading parties) in a public registry35.  In addition, trades within a 
legal company (between a generation and a supply arm of a same group for example) 
must be declared and the price published.   

Although being a fully decentralised mechanism where market participants are expected 
to trade capacity certificates bilaterally, a small number of trading auctions are organised 
on an exchange platform to allow for the formation of a published and transparent market 
reference price for capacity.  A calendar of auctions to be organised by EPEX Spot36 for 
each capacity year “Y” has been agreed as summarised in Table 16. 

Table 17 – Schedule of EPEX organised capacity certificates auctions 

 Y-4 Y-3 Y-2 Y-1 Y Y+1 Y+2 
February    ✔    

April  ✔ ✔ ✔ ✔ ✔  

June  ✔ ✔ ✔    

September    ✔    

October ✔ ✔ ✔ ✔    

December  ✔ ✔ ✔   ✔ 
Source: EPEX.   

In addition, and to encourage the liquidity on the capacity market, the rules make it 
compulsory for capacity holders of more than 3GW of certified capacity to sell a certain 
percentage of their total certified capacity at different points in time up to the year before 
delivery:  

 on Y-4, 25% of their certified capacity; 

 on Y-3, the maximum between 25% of their certified capacity and 25% of unsold 
certificates; 

 on Y-2, the maximum between 25% of their certified capacity and 50% of unsold 
certificates; and 

 on Y-1, the maximum between 25% of the level of certified capacity and 100% of 
unsold certificates. 

While there is limited track-record given the short lifespan of the arrangements, there is a 
perception that relying on one year and fluctuating capacity certificate prices makes it 
difficult for new entrant, particularly more capex intensive investments such as generation, 
to establish a viable business model.  As such, the EC recommended the establishment of 

 
 
35  https://rte-

opendata.opendatasoft.com/explore/dataset/registre_garantie_capacite/?disjunctive.type&di
sjunctive.statut  

36  EPEX Spot is a power exchange.  Details can be found at: https://www.epexspot.com/en/  
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specific new entrant capacity auctions.  EPEX will organise those from 2019 onwards (for 
an initial delivery in 2023).  

Although the details of these auctions is still to be designed by the French State, some 
key features are identified below based on the recommendations from the EC in its 
approval decision of the French scheme (noting that the auctions will deliver capacity that 
then participates in the decentralised obligation: 

 The required volume of new capacity to be tendered and potentially allocated a 
contract for difference will be determined by the French authorities.   

 Bids will be ranked against an “Initial Reference Price” (being defined as the weighted 
average of bids for Y-4 but as well of the bids of Y-1 and Y-2:   
− Bids above this Initial Reference Price will be automatically eliminated; 

environmental criteria could also be applied in the evaluation of the bids.   

 Entities that are successful will be awarded a contract for difference and will be 
allocated capacity certificates through the standard certification process.  They are 
expected to sell the certificates via bilateral trade to capture the certificate value (the 
contract for difference will only make a difference payment, as discussed below). 

 The contract will be a two-way contract for difference, hence, each year the bid will be 
compared to the capacity market reference price: 
− if the reference price is higher than the bid price the bidder will pay back the 

difference; 
− if the reference price is lower than the bid price and if it is below; and 
− the result is that, assuming trade of certificates at the reference price, the 

contracted party will receive its bid price for the 7 year period. 

 To incentivise parties to maximise their revenues, if they manage to sell their capacity 
at a price higher than the reference price, they will keep the increment (i.e. the 
difference payments are around the reference price for certificates and not the actual 
traded price).   

B.4.1.4 Penalty regime 

Similar to the electricity market where deviation to generation programmes are reconciled 
and financially settled through the imbalance settlement, a similar principle applies under 
the Capacity Obligation Mechanism for capacity providers not meeting the availability 
requirements corresponding to their capacity certificates.   

In addition, the Padmin currently set at €20,000/MW for 2017 is set to evolve to €40,000/MW 
for 2018 and 2019 then to €60,000/MW for 2020.  From 2021 onwards, the administrated 
price will be updated on a yearly basis to reflect the cost of new entry of a CCGT or an 
OCGT.  This will be calculated by RTE and approved by the regulator (CRE).   

Table 17 presents the proposed price structure for capacity imbalances.  The K incentive 
coefficient will ensure that obligated capacity parties (suppliers, generators, demand side 
providers) will favour recertification (at no extra cost until the beginning of the capacity 
obligation PP2 period) instead of waiting for financial settlement of capacity exposure.   
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Table 18 – Capacity imbalance price structure 

 Security of 
supply not 
threatened* 

Total positive 
imbalance > 1 

GW 

Total negative 
imbalance > 1 

GW 

Security of 
supply 

threatened* 

Long capacity 
holder/provider Prm * (1 - K) Prm * (1 - K) Prm * (1 - K) Prm * (1 - K) 

Short capacity 
holder/provider Prm * (1 + K) Prm * (1 + K) Prm * (1 + KS) Padmin 

Prm = capacity market reference price for the capacity obligation year; published by CRE based on capacity certificates 
trades for the capacity obligation year.   
K = incentive coefficient; currently set a 0.2. 
Ks = incentive coefficient with Ks > K. 
Padmin to be set by CRE at the maximum required capacity price for new capacity.   
* Criteria for deeming security of supply threatened: more than 2GW shortfall between system capacity obligation and 
system capacity certified 
 
Sources: RTE and Pöyry Management Consulting.   

B.4.2 Building block summary 

Building on the narrative in the previous Section, this Section provides a breakdown of the 
French decentralised obligation approach using the building block approach introduced in 
Section A.4.  Table 18 provides this breakdown by building block. 
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Table 19 – France CRM building blocks 

Building block Approach Details 
Volume setting/securing building blocks 
Capacity requirement Centrally determined  Overall market wide capacity obligation calculated based on reliability 

standard set at 3 hours loss of load determined by RTE as TSO. 

Responsibility for 
securing capacity 

Retailers  Supplier have an obligation to ensure they have a certain volume of capacity 
certificates to cover for their consumers’ demand during selected peak days. 

Method for securing 
capacity 

Bilateral trading (primarily)  Mainly via OTC trade, with central registry. 

 Small number of exchange based auctions are organised to allow for the 
formation of a published and transparent market reference price for capacity. 

Lead time Forward  Trading can begin 4 years ahead of delivery, with larger scale capacity 
holders required to trade percentages of their capacity Y-4, Y-3, Y-2 and Y-1. 

Price related building blocks 
Capacity price setting Bilateral trading (primarily)  Capacity price based on bilateral trading. 

 Small number of exchange based auctions provide transparent market 
reference price. 

Product definition related building blocks 
Product Available capacity  Capacity providers can trade based on certified availability. 
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Building block Approach Details 
Eligibility Broad  All technologies are eligible to participate in the Capacity Obligation 

Mechanism.  

 Capacity certification rules include specific rules for renewables to account 
for their intermittent generation profile. 

 Existing and new capacity sources are eligible. 

Duration Annual as standard, multi-
year for new 

 New capacity will be contracted for a seven year period under a Contract for 
Difference through a competitive tendering process Existing capacity 
sources that is refurbishing have access to capacity agreements of up to 3 
years. 

 Otherwise annual capacity certificate. 

Nature of obligation Physical  Capacity certificated providers required to be available in line with 
certification. 

Nature of penalty Administered penalty  If availability is not in line with availability requirements under capacity 
certificates, administered penalties apply. 

Participation of capacity 
in wholesale market 

Standard participation  Contracted capacity participates as normal in the wholesale market. 
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B.4.3 Experience/insights 

Capacity certification for PP2 periods started on 1 April 2015 for capacity years 2017 to 
2019.  As defined in the rules published on 22 January 2015 (and confirmed by the new 
rules published on 29 November 2016), the deadline for certifying capacity for existing 
plants was 15 October 2015 for capacity year 2017, 1 November for capacity year 2018 
and 1 December for capacity year 2019.  For capacity year 2020, the deadline for the 
certification of existing plants capacities was April 2017.   

Figure 15 shows the amount of capacity (split by various generating technologies) as of 
24 November 2017 (capacity recertification is still possible prior to the start of the 
obligation period).   

Figure 15 – Existing capacity: volumes certified available  
(as of 24 November 2017) 

Source: RTE. 

Nuclear accounts for the largest volume of capacity certified, ranging between 55-60GW.  
Hydro (run of river and reservoir) and pumped storage represents around 14GW of 
certified capacity.  Coal and gas represents around 8.5GW.  Oil capacity represents 
around 2GW.  DSR accounts for around 2GW in 2017.   

With regards to the 2017 capacity year, two auctions were arranged: 

 the first one took place on EPEX Spot in December 2016 and resulted in a clearing 
price slightly below €10/kW for around 23GW of capacity certificates being 
exchanged; and 

 the second one, in April 2017, saw a similar result with a price slightly above €10/kW 
but for a lower amount of capacity (0.5GW) 

With regards to the 2018 capacity year, an auction took place in November 2017 resulting 
in prices around €9/kW for around 11GW. 
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A cap (Padmin) on the capacity price was set by the new capacity mechanism rules, 
approved by decree in November 2016, at the following levels for the 2017-2020 period: 

 €20/kW of available capacity for 2017; 

 €40/kW of available capacity for 2018 and 2019; and 

 €60/kW of available capacity for 2020.   

B.5 Centralised reliability options – I-SEM  

B.5.1 Approach description 

In 2012/13, a market reform process was initiated in the island of Ireland to modify the 
SEM market design, discussed in Section B.3.  This was triggered in response to 
European legislation intended to harmonise cross border trading arrangements across 
European electricity markets, which is to be achieved through compliance with a 
European ‘Target Model’.  The Target Model is intended to better link the separate 
markets and is to promote movement towards a single competitive market across Europe.  
The redesigned wholesale market on the island will be known as the Integrated Single 
Electricity Market (I-SEM). 

The high level design for I-SEM included the retention of an explicit CRM to help deliver 
secure supplies for consumers in the all-island market, particularly with increasing variable 
generation37.  Specific details of the high level design are as follows: 

 The I-SEM will include an explicit capacity remuneration mechanism (CRM): 
− SEM Committee stated that an explicit CRM is needed because an energy-only 

market will not, in practice, deliver long term generation adequacy in the all-island 
market. 

 The explicit CRM would work alongside any targeted contracting mechanisms that 
are put in place as a back stop measure to address specific security of supply 
concerns.  

 The explicit CRM will be a quantity-based mechanism: 
− A central body will set the quantity of capacity required under the CRM. The 

capacity price will then be determined by competition between capacity 
providers.  Capacity providers will only be able to participate in the competitive 
process if they can demonstrate the existence of physical plant capable of 
providing the capacity (or firm availability date for any new investment). 

− Capacity providers will declare the quantity of de-rated capacity they propose to 
offer into the auction, based on a set of pre-determined, technology specific de-
rating factors.   

− Renewable generators are able to participate in the auctions, however, some 
limitations apply due to state aid rules. 

− Capacity payments will be paid to the successful bidders in a competitive 
process, such as an auction. 

 The explicit quantity-based CRM will take the form of Reliability Options, which are a 
one-way Contract for Difference whereby the capacity provider receives a payment in 

 
 
37  Integrated Single Electricity Market (I-SEM): SEM Committee Decision on High Level 

Design, SEM Committee, Sep-14. 
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exchange for forgoing revenue when the market price is above a defined strike price, 
i.e.: 
− market price > strike price: capacity provider pays the difference between the 

market price and strike price back to TSO; and 
− market price < strike price: no payment from capacity provider to TSO. 

 The centralised auction of the Reliability Options will be settled on a pay-as-cleared 
basis, meaning that all successful bidders would receive the same price for the same 
option. 

 The payments to capacity providers will be funded through charges38 to suppliers 
which, in turn, will be levied as a fixed €/MWh charge across demand from 7am to 
11pm.  

 This difference payment incentivises capacity providers to be available during periods 
of high prices.  It also protects consumers from price spikes above the strike price; 
when this occurs suppliers will pay that market price in the first instance, and then 
receive a difference payment to bring their net payments in line with the Reliability 
Option Strike Price.  

 There will be a requirement that the Reliability Options are backed up by the provision 
of physical capacity: 
− All resources issuing ROs must be backed up by a physical resource that is 

capable of providing the capacity when required.  The requirement for physical 
capacity to back-up the provision of Reliability Options is important in helping the 
reliability options scheme to address the missing money issue. 

An example of how a reliability option works is shown in the diagram opposite and further 
details on the key aspects of the detailed CRM design are provided in the sub-sections 
below.  

 

 

 

 

 

 

 

 

 

 
 
38  The charges applicable for the period from 23 May 2018 until the end of September 2018 

have been published by CRU and UR, SEM-18-008, Trading and Settlement Code Tariffs to 
apply from Go-Live – Part1, 6 March 2018. 
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B.5.1.1 Auction process 

Each auction will deliver the capacity required to meet the security standard during 
delivery year “y”, running from 1st October in year “y-1” to 30th September in year “y”, with 
the exception of the first auction which was held on 15th December 2017 with respect to 
capacity delivery period running from 23rd May 2018 until 30th September 2019. 

Each year 2 types of CRM auctions are expected39 to be run: T1 auctions and T4 
auctions. T1 auctions are held one year in advance of each capacity year and T4 auctions 
are held 4 years in advance of each capacity year and are designed to ensure that 
enough time is provided to any new build plants awarded a CRM contract to be built and 
operational by the start of the relevant capacity year. 

Prior to conducting each auction, the TSOs will publish an Auction Information Pack 
informing potential Capacity Auction Participants of the timing, requirements and conduct 
of the auction. 

The next T1 auction, expected to be held in December 201840, will provide capacity for 
capacity year Oct 2019 to Sep 2020.  The first T4 auction will be held during summer 
2018 with delivery year Oct 2022 to Sep 2023. 

B.5.1.2 Capacity requirement 

The capacity requirement in each auction will be expressed in terms of de-rated capacity 
requirement and will assume the form of a sloping demand curve.  The shape of the 
demand curve for the first T1 auction held in December 2017 is shown in Figure 16.   

 
 
39  This may change in the future with the introduction of T2 and T3 auction if required. 
40  EirGrid & SONI, CAT1920T-1, 12 March 2018. 
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Figure 16 – First T1 auction: demand curve and price caps 

Note: all values are expressed in terms of de-rated capacity 

The demand forecast for 2021/22 as published in the 2017 GCS report, will be used for 
the calculation of de-rated capacity requirement in all transitional years up to transitional 
year 2021/22. 

B.5.1.3 Participation in the CRM auctions 

All generator and interconnector units will need to be registered and to participate in 
auctions (unless they explicitly opt-out), with the exception of variable generator units that 
intend to qualify at zero MW in a capacity auction.41  The qualification process for the CM 
auctions in shown in Figure 17. 

All suppliers are required to access the CMC – although they do not actively submit bids 
or offers.   

 
 
41  SEM-17-033, Capacity Remuneration Mechanism Capacity Market Code, June 2017. 
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Figure 17 – Participation to CM qualification process 

 

De-rating factors 

Market participants will be able to bid into the capacity auctions on the basis of de-rated 
capacity determined by the RAs, with final de-rating factors published before the auctions.  
De-rating factors will be technology-specific and will also vary by class-size.   

Contract length 

Existing capacity providers that clear in the CRM auctions will be awarded annual 
contracts.  New build projects will be able to bid for up to a 10-year contract.  It is 
expected that contracts lengths greater than 1 year (and up to 10 years) will be provided 
only to new build plants in merit in the auctions, although exceptions could be considered 
for new build plants out of merit in cases where local security requirements are not met.  
The option also remains as a last resort for bi-lateral contracts with existing plants if 
required. 

Eligibility to apply for a 10-year contract 

New build and refurbished plants can both apply for a 10-year contract.  However, there 
are some important conditions42 which need to be met by new and refurbished capacity 
seeking to apply for a multi-year contract: 

 The New Capacity Investment Rate Threshold (NCIRT) is the amount that a new 
investor must invest per kW of capacity to qualify for a multi-year Reliability Option. 
NCIRT is set up at 40% of the gross BNE investment cost43. 

 
 
42  SEM-17-022, Capacity Remuneration Mechanism Parameters and Auction Timings, April 

2017. 
43  For the first T1 auction, 40% of the gross BNE investment cost was equal to €300/de-rated 

kW. 
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 The threshold will be set in €/MW and converted to a £/MW at the prevailing forward 
exchange rate to be published prior to the start of the Qualifying Window for the 
relevant auction. 

 Plants which are undertaking minor upgrades and which require an investment of less 
than 40% of gross BNE cost will not meet the criteria to obtain a 10-year Reliability 
Option. However, they will be able to bid these costs into its Unit Specific Price Cap 
(USPC) 44 bids and may recover them on a year by year basis. 

 All capacity is required to post a Performance Bond to cover 100% of its Termination 
Fee exposure. 

B.5.1.4 Auction format and clearing price 

During the capacity auctions, each participant can submit up to 5 price-quantity pairs, 
where each price-quantity pair has associated to it a flag indicating whether the price-
quantity pair is flexible or inflexible45.   

While no floor exists to the price that market participants will be able to bid in the auctions, 
specific price caps will apply: 

 Existing Capacity Price Cap (ECPC): this will apply to existing capacity and 
interconnectors.  It will be set at 0.5 x Net Cost of New Entry (Net CONE46). 

 Auction Price Cap (APC): applies to new capacity and existing DSUs.  It will be set 
at 1.5 x Net CONE for the first transitional auction. 

If they wished to, market participants can apply for a higher USPC during the pre-
qualification process. 

The auction clearing price will be the highest priced bid accepted47 in the unconstrained 
merit order.  All plants in merit will be paid the clearing price while plants out of merit 
accepted for security reasons will be paid as bid. 

B.5.1.5 Obligations of RO contracted generation 

Generators awarded a capacity contract under CRM will have to pay back the positive 
differences between the market price in which they sell the energy and the strike price – 

 
 
44  The Unit Specific Price Cap (USPC) is an allowed bidding price which applies on a unit by 

unit basis and which is higher than the auction’s price caps, as described later on in this 
Section.  Units wishing to apply for a USPC need to follow the Exception Application process 
as described in the Capacity Market Code.  Additional details are also provided in SEM-C, 
Information Paper SEM-17-090, November 2017. 

45  An inflexible flag means that the capacity offered is either fully accepted or fully rejected.  A 
flexible flag indicates that, if the unit is marginal in the capacity auction, then it is possible 
that only a portion of the capacity offered is accepted. 

46  The Net CONE is defined as the estimated fixed costs of a BNE Peaking Plant, minus the 
expected income of a BNE from energy market and ancillary services.  The methodology for 
calculating the Net CONE, as proposed in SEM-16-073, has been approved by SEM-17-022, 
CRM Parameters and Auction Timings, April 2017.  The value of Net CONE for the first T1 
auction was €82.13/de-rated kW/year.  The key assumptions in setting the Net CONE will be 
reviewed before the first T4 auction. 

47  The acceptance of an inflexible plant will be based on the valuation of social welfare.  If the 
marginal plant is rejected, it won’t be remunerated but it will still set the clearing price. 
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such payments are named difference payments.  The strike price will therefore result in a 
cap to the maximum market price that generators will be able to earn in the Irish market, 
for the volume of generation for which they hold an RO.  The difference payments will 
impose a financial risk to contracted generators, whose unsold generation will be settled 
against the imbalance price.   

In other words, contracted generators will have to pay the positive differences between 
the imbalance price and the strike price for the portion of contracted capacity which has 
not been sold in the ex-ante markets, regardless of whether they generate or not in the 
BM.  Contracted generators are therefore incentivised to run at times of scarcity and avoid 
incurring difference payments without any offsetting market revenue.   

Strike price 

The Strike Price will be set dynamically and will be calculated as the maximum between 
the cost of a peaking plant and the cost of a Demand Side Unit (DSU) based on the 
formula below48.  The cost of a DSU will be set at €500/MWh49. 

Strike Price = Max [1/T% x Max [GRP + CIG x CP, ORP + CIO x CP], DSU] 

Where:  

 T% is the reference thermal efficiency for the hypothetical Peak Energy Rent unit; 

 GRP is the gas reference price, which will be consulted on further, but which is likely 
to be a gas spot reference price (e.g. an NBP spot reference price plus a transport 
adder); 

 CIG is a parameter to denote the Carbon Intensity of a reference gas fired plant in 
tonnes of CO2 per MWh of electricity output;  

 CP is the carbon reference price in €/tonne of CO2;   

 ORP is the oil reference price, which is likely to be a gas oil spot reference price (e.g. 
an ARA gas oil reference price plus a transport adder); 

 CIO is a parameter to denote the Carbon Intensity of a reference oil fired plant in 
tonnes of CO2 per MWh of electricity output; and 

 DSU is the cost of a reference demand side unit, €/MWh which reflects the cost 
incurred by demand side in switching off, which may not be related to the cost of 
energy. 

Market reference price 

The Market Reference Price against which Reliability Options will be settled will be a 
blended price to reflect markets in which the capacity provider traded energy.  This 
‘contingent’ reference price means that difference payments will be determined as 
follows50: 

 
 
48  Capacity Remuneration Mechanism Detailed Design: Third Decision paper, SEM Committee, 

July 2016. 
49  Capacity Remuneration Mechanism Parameters and Auction Timings, SEM Committee, April 

2017. 
50  Capacity Remuneration Mechanism Detailed Design, SEM Committee, December 2015. 
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 Day Ahead: For power sold in the I-SEM day-ahead market (DAM) (up to the quantity 
contracted through a Reliability Option), difference payments will be paid based on 
the difference between the Day Ahead Price and the Strike Price.  

 Intra Day: For power sold in an I-SEM Intra Day Market (IDM) (up to the remaining 
quantity contracted through a Reliability Option, in excess of that sold in the DAM), 
difference payments will be paid based on the difference between the traded price 
and the Strike Price.  

 Balancing: For power sold through the BM (up to the remaining quantity contracted 
through a Reliability Option, in excess of that sold in the DAM and IDM), difference 
payments will be paid based on the difference between the relevant Balancing 
Mechanism (BM) Price and the Strike Price.  

 System Services: For any capacity utilised for System Services such as capacity 
providing reserve, difference payments will be paid based on the difference between 
the contracted utilisation payment for that service and the Strike Price.  

 Delivery Shortfall: For any capacity contracted through a Reliability Option that has 
not been utilised for System Services, or otherwise sold through an I-SEM market, 
difference payments will be paid based on the difference between the BM Price and 
the Strike Price. 

Mitigating measures 

Some mechanisms have been put in place to limit penalties for contracted generators: 

 Stop loss limits: this will be a cap on the maximum penalties that contracted 
generators could incur.  An annual stop loss limit factor of 1.5 times the annual option 
fee will apply alongside a billing period stop loss limit factor51 set at 50% of the annual 
stop loss limit. 

 Secondary trading: market participants will be able to access secondary trading in 
order to transfer their CM obligations to other parties – this will allow generators, for 
example, to carry out maintenance activities on power plants during outages without 
incurring penalties. 

Termination fees for new capacity 

Termination fees only apply to new capacity (including DSUs) which does not get 
commissioned after being awarded a CRM contract.  The Termination Fee schedule is 
shown in Figure 18. 

 
 
51  The Billing Period Stop Loss Limit Factor is used together with the Annual Period Stop Loss 

Limit Factor to calculate the Billing Period Stop Limit which is 75% and is calculated by 
multiplying the two stop loss factors. 
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Figure 18 – Termination fee schedule 

 

B.5.2 Building block summary 

Building on the narrative in the previous Section, this Section provides a breakdown of the 
I-SEM CRM using the building block approach introduced in Section A.4.  Table 19 
provides this breakdown by building block. 
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Table 20 – I-SEM CRM building blocks 

Building block Approach Details 
Volume setting/securing building blocks 
Capacity requirement Centrally determined  Reliability standard set at 8 hours loss of load expectation by government. 

 RAs set capacity requirement for upcoming T-4 and T-1 auctions. 

Responsibility for 
securing capacity 

Centrally determined  TSOs run the capacity auctions. 

 The market operator (SEMO) is responsible for settlement of capacity 
payments and charges and capacity difference charges. 

Method for securing 
capacity 

Centralised auction  TSOs run T-4 and T-1 auctions.  

 Capacity providers submit offers to the TSOs for each unit, with up to five 
steps (each specifying a price and quantity) allowed.  Participants must offer 
into the capacity auction up to the lesser of their net de-rated capacity and 
their firm offer requirement. 

 Auction is solved in two stages. First an unconstrained auction is solved, 
which determines the auction clearing price, and then a constrained auction 
is solved, which determines which offers are cleared. 

 Administered sloped demand curve set based on regulator defined 
parameters including target demand and net cost of new entry. 

Lead time Forward  Main auction occurs 4 years ahead of delivery (T-4). 

 Second auction occurs 1 year ahead of delivery (T-1). 

Price related building blocks 



 BROAD MODEL FOR A CAPACITY REMUNERATION MECHANISM IN AN ESP-LED MARKET 

 

 

14 June 2018 
ESC_BroadRegulatoryModel_Final_v300  

92 

PÖYRY MANAGEMENT CONSULTING 

Building block Approach Details 
Capacity price setting Auction clearing price  Last scheduled offer needed to clear the market (based on administered 

demand curve) sets the clearing price. 

 Maximum price that the auction can clear at is the auction price cap set at 
1.5 times net CONE.  Auction Price Cap set at £110.46/kW for first T1 
auction. 

 Unless an exemption is granted (a Unit Specific Price Cap), existing capacity 
must bid below a defined Existing Capacity Price Cap set at 0.5 times Net 
CONE.  Existing Capacity Price Cap set at £36.82/kW for first T1 auction. 

Strike price setting Dynamic formula based  Calculated as the maximum between the cost of a peaking plant and the cost 
of a Demand Side Unit. 

Market reference price Blended wholesale market 
price 

 Blended price to reflect markets in which the capacity provider traded 
energy. 

Product definition related building blocks 
Product Available capacity  Participants must offer into the capacity auction up to the lesser of their net 

de-rated capacity and their firm offer requirement. 

 Successful bidders’ obligations based on de-rated availability attached to 
their cleared offer. 
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Building block Approach Details 
Eligibility Broad  All existing interconnectors and dispatchable or non-dispatchable-but-

controllable generator units that are required to register for the BM must 
apply to be qualified to participate in capacity auctions for each capacity 
year. 

 Participation by generators below the de minimis threshold, variable units 
above the de minimis threshold (10MW), uncommissioned new units, and 
units that plan to close before the end of the capacity year is voluntary. 

 Existing and new capacity sources are eligible. 

Duration Annual as standard, multi-
year for new 

 New generation and refurbishing units have, with RAs approval, access to 
contracts of up to 10 years.   

 Existing capacity sources not refurbishing have access to annual capacity 
agreements. 

Nature of obligation Financial settlement of 
energy option and physical 

 Reliability Option holders required to have physical capacity to back their 
contract. 

 Difference payment obligations when market reference price exceeds strike 
price. 

 Unsold generation will be settled against the imbalance price. 

Nature of penalty Exposure to unhedged 
option settlement 

 Difference payment exposure is capped annually at 1.5 times the annual 
option fee. 

Participation of capacity 
in wholesale market 

Standard participation  Contracted capacity participates as normal in the wholesale market. 

 Wholesale market bidding required to be on a short-run marginal cost basis 
as the CRM is intended to allow recovery of capex. 
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B.5.3 Experience/insights 

The first CRM auction was held in December 2017 with delivery period 23 May 2018 until 
30 September 2019.   

The clearing price for the first T1 auction was €41.8/kW de-rated52.  This is the price which 
will be paid to all units in merit in the auction.  In addition, some units have been accepted 
for locational reasons and will be paid a higher price.  Overall 7774MW de-rated capacity 
was successful in the auction, including more than 100MW de-rated new build units 
(mainly DSU).  Figure 19 shows the total capacity involved in the auction process, from 
the qualification stage up to the final awarded capacity. 

Figure 19 – Qualified and awarded capacity in the first T1 auction 

 

New capacity awarded 

A total of 147.6MW of de-rated new capacity have been awarded a CRM contract, of 
which 21.9MW in Northern Ireland and 80.5MW in Dublin area.  Most of this new capacity 
falls under the DSU category, as shown in Figure 20. 

 
 
52  EirGrid & SONI, Final Capacity Auction Results 2018/2019 T-1 Capacity Auction, 26 January 

2018. 
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Figure 20 – New capacity awarded a contract in first T1 auction 

 

B.5.3.1 Capacity unsuccessful in first T1 auction 

A total of 1240MW of de-rated capacity have not been successful in the auction, of which 
21.5MW de-rated new capacity and the remaining 1218.5MW de-rated existing capacity, 
which includes 438.8MW de-rated coal, 349.1MW de-rated steam turbine, 352.4MW de-
rated CCGT and 78.2MW de-rated GT.  Of the 1218.5MW de-rated existing unsuccessful 
capacity, 567.2MW de-rated are located in Northern Ireland and 651.2MW in the Republic 
of Ireland, of which 352.4MW in the Dublin Area. 

B.5.3.2 Plants accepted for locational issues 

Three plants will be paid as bid and accepted outside the unconstrained auction because 
of locational issues.  These units are shown in Table 20. 

Table 21 – Units accepted for locational issues in first T1 auction 

 

B.6 Enhanced energy-only – Texas 

B.6.1 Approach description 

In response to tightening margins around the beginning of 2010s, Texas did not opt to 
introduce a CRM.  Instead, it opted to retain and reinforce its energy-only market 
approach.  The focus was on ensuring that real-time prices more appropriately reflected 
scarcity value by capturing the value of operating reserves to the system at times of 
system tightness. 

To support this, from June 2014, the Electric Reliability Council of Texas (ERCOT): 
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 increased the system-wide offer cap in the real-time market to $7,000/MWh (up from 
$3,000/MWh); and 

 introduced a “price adder” curve based on the level of increasing risk that a rotating 
outage could occur and the potential consumer impacts associated with an outage – 
this curve is the Operating Reserve Demand Curve (ORDC). 

The effect of the ORDC and price adder means that wholesale prices in the real-time 
energy market will increase automatically as available operating reserves decrease.  The 
shape of the ORDC is illustrated in Figure 21, which shows the distinction between curves 
in summer and winter peaks (there are different curves for four hourly blocks by season).  
The shape is based on an assessment of the loss of load probability (LoLP) and the 
associated value of reserve.  In this example: 

 when reserve margin is comfortable (in excess of ~4.5GW), the value of reserve is 
$0/MWh; 

 as the reserve margin tightens (from around ~4.5GW to 2GW), the value of reserve 
increases; and 

 when reserve margin is 2GW or less, the value or reserve increases to the value of 
lost load (VoLL), which is set at $9,000/MWh. 

The ORDC is used to set the price adder, which is then added to the real-time price to set 
the actual wholesale price faced by the market.  The wholesale price cannot exceed VoLL 
of $9,000/MWh.  So even if the operating reserve margin drops to or below the point at 
which the ORDC becomes vertical, the ORDC will automatically adjust energy prices to 
VoLL. 

Figure 21 – Operational Reserve Demand Curves ($ per MWh) 

 
Source: ERCOT – 2015 State of the Market Report. 

A further reliability adder was introduced in June 2015 to reflect the incremental costs of 
reliability actions, such as load reduction.  This adder is applied if the outturn price for the 
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market schedule is higher when reliability actions are removed versus when they are 
included.  In such cases, the adder is the price difference between the schedules. 

B.6.2 Building block summary 

Building on the narrative in the previous Section, this Section provides a breakdown of the 
Texas approach using the building block approach introduced in Section A.4.  Table 21 
provides this breakdown by building block. 
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Table 22 – Texas building blocks 

Building block Approach Details 

Volume setting/securing building blocks 

Capacity requirement Market  No specific target.  Market procures in response to pricing incentives. 

Responsibility for securing 
capacity 

Market  Market procures in response to pricing incentives. 

Method for securing capacity Market  Market-led investment and trading. 

Lead time Forward  No specific timing.  Market-led investment. 

Price related building blocks 

Capacity price setting No explicit capacity price  ORDC sets price adder based on value of reserve for prevailing margin, which is 
then added as an implicit component of the wholesale market price. 

Product definition related building blocks 

Product No explicit capacity product  Market operates on basis of MWh. 

Eligibility n/a  n/a 

Duration n/a  n/a 

Nature of obligation n/a  n/a 

Nature of penalty Energy imbalance  Energy imbalances cashed out at prices that reflect ORDC price adder. 

Participation of capacity in 
wholesale market 

Standard participation  No distinction between energy and capacity. 
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B.6.3 Experience/insights 

Since its introduction, the ORDC adder has had relatively limited impact on prices, as 
shown in Figure 22.  Surplus capacity was available in this period and so this outcome is 
consistent with prevailing margins53.  There is an expectation that the impact of the adder 
will vary from year to year and to have the largest effects when poor supply conditions and 
unusually high load conditions occur together and result in sustained shortages. 

Figure 22 – Monthly average wholesale prices in ERCOT 2010-2016 ($/MWh) 

 
Source: 2016 State of the Market Report for ERCOT Electricity Markets. 

 
  

 
 
53  2016 State of the Market Report for ERCOT Electricity Markets, Potomac Economics, May 

2017. 
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ANNEX C – CRM AND ESP COMPATIBILITY 
C.1 CRM and ESP compatibility questions 
This Annex focuses on the compatibility between different CRMs and the type of 
decentralised arrangements envisaged by the ESP model.   

To inform the compatibility assessment, the following questions are considered: 

 ESP ability to secure the level of reliability it believes is appropriate for its portfolio? 

 ESP discretion to choose from the full set of resource options for meeting customer 
needs in terms of reliability (and decarbonisation)? 

 ESP ability to use within-portfolio resource (including cross-vector) to meet its 
reliability requirements? 

 ESP ability to offer within-portfolio resource to market? 

 ESP ability to capture value for flexibility of resource? 

 Effects on costs of delivering reliability? 

 How are consumers protected? 

C.2 Initial assessment of compatibility 
Table 22 contains a summary assessment of CRM compatibility based on the questions 
mentioned above.  Key messages emerging from this are as follows: 

 Ability for ESP to secure the level of reliability that it considers appropriate for its 
needs is greater in the more market-led/decentralised solutions.  In all cases, the ESP 
has flexibility to secure the quantity of energy needed to meet its consumers’ needs 
(using within portfolio sources and the market).  But decisions on the overall level of 
capacity secured are taken centrally in the capacity market and centralised reliability 
option approaches particularly, where the ESP effectively pays a share of the 
centrally determined reliability requirement.  Of the CRMs, the decentralised 
obligation route does provide flexibility for the ESP to procure the level of certificates 
that it considers necessary to meet its consumers’ needs.   

 Similarly, ESP discretion to select the underlying resource from which to obtain 
requirements (reliability as well as carbon intensity) is greater in the more market-
led/decentralised solutions.  The more centralised CRMs take central decisions 
through availability certification on the eligibility of different resource types and so 
define the pool from which ESPs can select, restricting choice.  But of the CRMs, the 
decentralised obligation route does provide flexibility for the ESP to select which of 
the certified providers to purchase certificates from.  This means that it can, from 
centrally determined pool, target resource that best meets its reliability and 
decarbonisation requirements. 

 In terms of discretion if resource choice, all models allow the ESP to use within 
portfolio resource to meet its energy needs.  That is, within portfolio generation (e.g. 
rooftop solar) or demand management (e.g. home appliance control, EV chagrining 
shifting, electric heating shifting) can contribute to energy balance within the portfolio.  
The more market-led/decentralised solutions also provide more scope for within 
portfolio resource to contribute to capacity requirements.  The capacity market and 
centralised reliability option approaches, in particular, are less accommodating in this 
regard as they are focused on the system wide picture.  The decentralised obligation 
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does, however, implicitly allow for within portfolio demand side management to 
reduce an ESP’s requirement for certificates. 

 In all cases, if an ESP has surplus resource relative to its own requirements, it has 
the ability to offer this resource to the market.  Energy from this resource can be 
offered into the commodity market under all models.  Under the CRMs with central 
certification, the ability to do this relies first on central determination of eligibility to 
participate in the relevant capacity market format. 

 Ability to extract value for flexibility is dependent upon the wholesale market and 
balancing services arrangements, as well as CRMs.  The centralised CRMs reward 
availability (i.e. pay on a per kW basis) and do not provide value for the flexibility of 
the underlying resource.  This value needs to come from the wholesale market (e.g. 
close to real-time traded markets) and balancing service provision. 

 More market-led models entail greater uncertainty regarding investment returns as 
revenue streams are variable due to price and volume risk.  This increases the hurdle 
rate for projects, thereby increasing the cost of achieving security of supply.  This may 
be mitigated by development of new trading products, such as options, to better 
manage risk.  The more centralised CRMs provide a distinct capacity revenue stream, 
which is intended to provide more stability and predictability, thereby potentially 
lowering risk, required rates of return and costs of security of supply.  The potential 
for a centrally determined reliability requirement to over-procure does, however, exist 
with more centralised solutions. 

 In terms of consumer protection, in all cases, the system operation function will 
continue to operate to balance the system in real-time, using resource available to it.  
The strategic reserve approach does provide additional backstop reserve for use in 
emergency cases, which may provide additional comfort in such cases (noting that its 
use should be actively constrained to genuine extreme cases).   
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Table 23 – Assessment of compatibility 

 Enhanced Energy-
only 

Strategic Reserve Decentralised 
Reliability Option 

Decentralised 
Obligation 

Centralised 
Reliability Option 

Capacity Market 

ESP ability to secure the 
level of reliability it 
believes is appropriate 
for its portfolio? 

 

Market operates on 
energy-only basis, so 
ESP focus will be on 
procuring commodity 
primarily rather than 
capacity specifically.  
ESP forward trading 
will lock in capacity 
needed for delivery of 
contracted capacity.  
Reliability is a bi-
product. 

Through market, ESP 
can secure energy to 
provide the level of 
reliability it considers 
is needed.  Any 
shortfall will result in 
imbalance exposure. 

() 

Strategic reserve 
holding is intended as 
a backstop, with the 
quantity to procure 
determined centrally.  
This central capacity 
is outside the control 
of ESP. 

‘Normal’ market 
operates on energy-
only basis, so ESP 
focus will be on 
procuring commodity 
primarily rather than 
capacity specifically.  
ESP forward trading 
will lock in capacity 
needed for delivery of 
contracted capacity.  
Reliability is a bi-
product. 

Through market, ESP 
can secure energy to 
provide the level of 
reliability it considers 
is needed.  Any 
shortfall will result in 
imbalance exposure. 

 

Through market and 
options, ESP can 
secure energy to 
provide the level of 
reliability it considers 
is needed.  Any 
shortfall will result in 
imbalance exposure. 

Reliability standard 
and procurement of 
reliability options are 
determined by the 
ESP.  It can tailor its 
procurement to its 
own reliability 
requirements. 

() 

As part of CRM, 
reliability standard 
and each ESP’s 
required capacity 
ticket holdings are 
determined centrally. 

But ESP has choice 
over level of capacity 
tickets to buy relative 
to its obligation.  It 
can choose to under-
procure and instead 
face penalties. 

Through commodity 
market, ESP can 
secure energy to 
provide the level of 
reliability it considers 
is needed.  Any 
shortfall will result in 
imbalance exposure. 

 

As part of CRM, 
reliability standard 
and capacity 
requirement to deliver 
it are determined 
centrally.  
Procurement is also 
central. 

Through commodity 
market, ESP can 
secure energy to 
provide the level of 
reliability it considers 
is needed.  Any 
shortfall will result in 
imbalance exposure. 

 

As part of CRM, 
reliability standard 
and capacity 
requirement to deliver 
it are determined 
centrally.  
Procurement is also 
central. 

Through commodity 
market, ESP can 
secure energy to 
provide the level of 
reliability it considers 
is needed.  Any 
shortfall will result in 
imbalance exposure. 
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 Enhanced Energy-
only 

Strategic Reserve Decentralised 
Reliability Option 

Decentralised 
Obligation 

Centralised 
Reliability Option 

Capacity Market 

ESP discretion to choose 
from the full set of 
resource options for 
meeting customer needs 
in terms of reliability (and 
decarbonisation)? 

 

Through its forward 
trading for 
commodity, the ESP 
has flexibility to 
choose its 
counterparties from 
the full range of 
options.  This is 
primarily for 
commodity, but also 
for capacity implicitly. 

 

Through its forward 
trading for 
commodity, the ESP 
has flexibility to 
choose its 
counterparties from 
the full range of 
options.  This is 
primarily for 
commodity, but also 
for capacity implicitly. 

 

Through its forward 
trading, the ESP has 
flexibility to choose its 
counterparties from 
the full range of 
options.   

- 

Capacity eligibility to 
for tickets and eligible 
availability 
determined centrally. 

Through its bilateral 
trading for capacity 
tickets, the ESP has 
flexibility to choose its 
counterparties from 
the full range of 
options.  But this mix 
will be influenced by 
the central capacity 
market. 

() 

Capacity providers 
determined via central 
process.  Capacity 
eligibility to participate 
and eligible 
availability 
determined centrally. 

Through its forward 
trading for 
commodity, the ESP 
has flexibility to 
choose its 
counterparties from 
the full range of 
options.  But this mix 
will be influenced by 
the central capacity 
market. 

() 

Capacity providers 
determined via 
central process.  
Capacity eligibility to 
participate and 
eligible availability 
determined centrally. 

Through its forward 
trading for 
commodity, the ESP 
has flexibility to 
choose its 
counterparties from 
the full range of 
options.  But this mix 
will be influenced by 
the central capacity 
market. 
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 Enhanced Energy-
only 

Strategic Reserve Decentralised 
Reliability Option 

Decentralised 
Obligation 

Centralised 
Reliability Option 

Capacity Market 

ESP ability to use within-
portfolio resource 
(including cross-vector) 
to meet its reliability 
requirements? 

 

ESP can use within 
portfolio resource to 
support delivery of 
reliability across its 
portfolio and 
offset/reduce need to 
procure requirements 
from the commodity 
market. 

 

In normal market 
operation, ESP can 
use within portfolio 
resource to support 
delivery of reliability 
across its portfolio 
and offset/reduce 
need to procure 
requirements from the 
commodity market. 

 

ESP can use within 
portfolio resource to 
support delivery of 
reliability across its 
portfolio and 
offset/reduce need to 
procure requirements 
from the commodity 
market. 

 

ESP can use within 
portfolio resource to 
support delivery of 
reliability across its 
portfolio and 
offset/reduce need to 
procure requirements 
from the commodity 
market and the 
capacity certificate 
market. 

- 

ESP can directly use 
within portfolio 
resource to fulfil its 
energy requirements 
and offset/reduce 
need to procure 
requirements from 
commodity the 
market.  

But as capacity 
procured centrally, 
ESP cannot directly 
use its within portfolio 
resource to meet its 
capacity needs. 

- 

ESP can directly use 
within portfolio 
resource to fulfil its 
energy requirements 
and offset/reduce 
need to procure 
requirements from 
the commodity 
market.  

But as capacity 
procured centrally, 
ESP cannot directly 
use its within portfolio 
resource to meet its 
capacity needs. 

ESP ability to offer 
within-portfolio resource 
to market? 

 

ESP can offer within 
portfolio resource into 
the commodity 
market. 

 

ESP can offer within 
portfolio resource into 
the commodity 
market. 

Some elements of 
within-portfolio 
resource could form 
part of strategic 
reserve if conditions 
are right. 

 

ESP can offer within 
portfolio resource into 
the commodity 
market. 

() 

ESP can offer within 
portfolio resource into 
the commodity market 
and, if certified, into 
the capacity 
certificate market. 

() 

ESP can offer within 
portfolio resource into 
the commodity market 
and, if certified, into 
the capacity 
certificate market. 

() 

ESP can offer within 
portfolio resource into 
the commodity 
market and, if 
certified, into the 
capacity certificate 
market. 
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 Enhanced Energy-
only 

Strategic Reserve Decentralised 
Reliability Option 

Decentralised 
Obligation 

Centralised 
Reliability Option 

Capacity Market 

ESP ability to capture 
value for flexibility of 
resource? 

 

Value for flexible 
resource within 
consumer portfolio 
will need to be 
extracted via 
commodity or 
balancing services 
(no explicit capacity 
component). 

Assume in enhanced 
energy-only market 
that balancing signals 
will be strong and 
near-term trading 
options will be 
available, allowing 
value of flexibility to 
be captured.   

 

Value for flexible 
resource within 
consumer portfolio 
will need to be 
extracted via 
commodity or 
balancing services 
(no explicit capacity 
component). 

Assume 
accompanying 
enhanced energy-
only market that 
balancing signals will 
be strong and near-
term trading options 
will be available, 
allowing value of 
flexibility to be 
captured.   

 

Options have 
potential to allow 
flexibility to be 
realised through 
bilateral trade with 
other market 
participants as a 
method of managing 
wholesale price 
volatility and 
imbalance risk.   

Bilateral decisions 
over pricing of the 
option allows for 
tailored options to suit 
the underlying 
resource capabilities. 

- 

Capacity product 
does not reflect 
flexibility of underlying 
resource.  But within 
portfolio resource 
offsets ESP’s 
potential capacity 
certificate 
requirements and 
associated costs. 

Value for flexible 
resource within 
consumer portfolio 
will need to be 
extracted via 
commodity or 
capability 
components.  But this 
may be hindered by 
nature of capacity 
product and its 
interactions with other 
value sources. 

() 

Capacity product 
does not reflect 
flexibility of underlying 
resource. 

Central decisions 
regarding pricing of 
the option does not 
allow for tailored 
options to suit the 
underlying resource 
capabilities. 

Value for flexible 
resource within 
consumer portfolio 
will need to be 
extracted via 
commodity or 
capability 
components.  But this 
may be hindered by 
nature of capacity 
product and its 
interactions with other 
value sources. 

() 

Capacity product 
does not reflect 
flexibility of 
underlying resource. 

Value for flexible 
resource within 
consumer portfolio 
will need to be 
extracted via 
commodity or 
capability 
components.  But this 
may be hindered by 
nature of capacity 
product and its 
interactions with other 
value sources. 
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 Enhanced Energy-
only 

Strategic Reserve Decentralised 
Reliability Option 

Decentralised 
Obligation 

Centralised 
Reliability Option 

Capacity Market 

Effects on costs of 
delivering reliability? 

() 

Uncertainty regarding 
investment returns 
from energy-only 
market could increase 
costs of delivering 
security of supply. 

() 

Uncertainty regarding 
investment returns 
from energy-only 
market could increase 
costs of delivering 
security of supply.  
Additionally, need to 
fund strategic 
reserve. 

() 

Improved investor 
certainty regarding 
investment returns 
due to ability to trade 
option products 
moderates costs of 
delivering security of 
supply. 

Difference payment 
under reliability option 
reduces exposure to 
price spikes. 

 

() 

Improved investor 
certainty regarding 
investment returns 
due to capacity 
revenue stream 
moderates costs of 
delivering security of 
supply. 

- 

Improved investor 
certainty regarding 
investment returns 
due to capacity 
revenue stream 
moderates costs of 
delivering security of 
supply. 

Difference payment 
under reliability option 
reduces exposure to 
price spikes. 

But centrally defined 
capacity requirement 
may over-procure. 

- 

Improved investor 
certainty regarding 
investment returns 
due to capacity 
revenue stream 
moderates costs of 
delivering security of 
supply. 

But centrally defined 
capacity requirement 
may over-procure. 
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 Enhanced Energy-
only 

Strategic Reserve Decentralised 
Reliability Option 

Decentralised 
Obligation 

Centralised 
Reliability Option 

Capacity Market 

How are consumers 
protected? 

- 

Supplier of last resort 
role provides 
protection for failing 
ESPs (although may 
need revision). 

System operation 
function will 
undertake system 
balancing using 
available resource. 

 

() 

Supplier of last resort 
role provides 
protection for failing 
ESPs (although may 
need revision). 

System operation 
function will 
undertake system 
balancing using 
available resource. 

Strategic reserve 
provides backstop in 
emergency 
conditions. 

- 

Supplier of last resort 
role provides 
protection for failing 
ESPs (although may 
need revision). 

System operation 
function will 
undertake system 
balancing using 
available resource. 

- 

Supplier of last resort 
role provides 
protection for failing 
ESPs (although may 
need revision). 

System operation 
function will 
undertake system 
balancing using 
available resource. 

- 

Supplier of last resort 
role provides 
protection for failing 
ESPs (although may 
need revision). 

System operation 
function will 
undertake system 
balancing using 
available resource. 

- 

Supplier of last resort 
role provides 
protection for failing 
ESPs (although may 
need revision). 

System operation 
function will 
undertake system 
balancing using 
available resource. 
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