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1. Introduction 

1.1 Background 

Within the SEM there is an ongoing need to provide and develop a meaningful portfolio of 

system services (AS) along with the technical, commercial and regulatory frameworks 

needed to support the provision of such services.  

In 2007 KEMA was engaged by EirGrid to carry out a review of the AS regimes adopted in a 

number of international (island) markets. This involved an examination of what services were 

being used, why and how they were deployed and how the arrangements had evolved 

during the period that formalised AS measures had been established in the respective 

liberalised markets.  

EirGrid has now asked KEMA to further augment their earlier study with more specific details 

of prevailing operating frameworks in each of the countries examined in a similar 

international review of current AS measures. In so doing it is envisaged that this subsequent 

study will be used to provide an insight into the various options that are in place 

internationally, the commercial frameworks that support them and their possible suitability for 

inclusion in the development of AS specific products for use in the Single Electricity Market 

(SEM).  

1.2 Scope and Deliverables of this Report 

As KEMA had previously provided assistance in this area it was agreed that the earlier 

study would be used as a suitable starting point for this deeper investigation. More 

specifically the scope of this work includes:  

> A country specific review of products and services in Great Britain (GB), New 

Zealand, Tasmania, Singapore, Spain and Cyprus. In each case the key elements 

include: 

¶ An investigation into what services are available, whether they are mandated 

or market driven and how they are procured; 

¶ A description of the contractual / market arrangements currently in place in 

support of the services provided; 

¶ An understanding whether minimum generation could be regarded as an 

explicit service anywhere and/or is it reflected in other AS products; 

¶ An overview of the supporting commercial arrangements (e.g. balancing 

mechanism vs gross pool) and the performance incentives that may apply; 
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¶ A summary of applied penalty arrangements where the ñcauser paysò for 

services, either explicitly (e.g. for reserve) or implicitly (e.g. ramping cost due 

to variable resource captured in imbalances vs the SEM where it is a 

constraint cost); and   

¶ Market specific revenue assessments i.e. the revenue generated in each 

case in relation to the overall market revenue.   

> Finally a summary review of the appropriateness of each marketôs activity in relation 

to Ireland and Northern Irelandôs key market service drivers, including capacity mix, 

availability and development of products and services and typical cost recovery 

mechanisms is included.  

1.3 Structure of this Report 

We have structured this Report as follows: 

> Each of the 7 markets reviewed is addressed in a separate section from section 2 

onwards and covers: 

¶ Key underlying features of the system operating arrangements including 

generation, demand and the transmission network; and 

¶ The system services observed, how they are applied and (where appropriate) 

what developments may be taking place. 

> Sections 9 to 11 provide a comparison of the markets studied and considers their 

respective characteristics in relation to the current service arrangements in the SEM 

by highlighting key similarities, differences and some of the reasons how and why 

these arise. 

> Section 12 provides key observations from the international review and finally section 

13 delivers KEMA's summary conclusions.  
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2. Great Britain 

2.1 Introduction and market overview 

The Electricity Supply Industry was originally privatised in 1990 and has since undergone a 

number of major reforms to accommodate significant structural change. Much consolidation 

has taken place in the industry over the last 17 years and the market is now largely made up 

of 6 vertically integrated players i.e. companies with generation, trading and retail supply 

assets. There is full competition in supply and generation and forwards and futures markets 

have developed where a range of standard and structured products are bought and sold by 

suppliers, generators and trading parties. There are 7 Distribution Businesses, 3 

transmission asset owning businesses and one System Operator responsible for system 

operation activities across Great Britain. These are regulated businesses that derive the 

majority of their income from the price controls set by the industry regulator Ofgem. 

The market in England and Wales was originally set up to operate as a Gross Pool. 

However, initially there were two major power generators with significant market power and 

this caused concern as to whether the market was operating as efficiently and effectively as 

it could.  This concern eventually led to the replacement of the Electricity Pool with the New 

Electricity Trading Arrangements (NETA) introduced in April 2001.  NETA brought about a 

market where energy is traded like any other commodity, through bilateral contracts. The 

essential elements of NETA are forwards and futures markets, energy exchanges, a 

balancing mechanism and imbalance settlements.   

In April 2005, NETA was expanded into the British Electricity Trading and Transmission 

Arrangements (BETTA) which introduced a single wholesale electricity market for the whole 

of Great Britain with a single transmission System Operator (National Grid) independent of 

generation and supply.  

The UK Governmentôs Electricity Market Reform (EMR) White Paper published in July 2011 

sets out plans for the future decarbonisation and security of electricity supply ï essentially 

helping to move the economy away from its carbon dependency while at the same time 

ensuring to ókeep the lights onô. Significant decarbonisation of energy supply is required if the 

Governmentôs target of an 80% reduction in CO2 emissions (pegged to 1990 levels) by 2050 

is to be achieved. The Governmentós strategy for Market reform is to develop new systems 

and arrangements for: 

> Long term contracts for low carbon energy generation in the form of Feed in Tariffs 

with Contracts for Difference (FiT CfD) that will provide clear, stable and predictable 

revenue streams for investors. These will include a Carbon Price Floor to reduce 

uncertainty, and an Emissions Performance Standard to limit carbon emissions from 

new fossil-based plant; 



 

 

4 

 

 

> An Institutional Framework for administering FiT CfD and contracting for capacity, 

possibly at armôs length from Government. This will also evaluate progress and future 

plans with a first review in 2016; 

>  óGrandfatheringô, to support the principle of no retrospective changes to low-carbon 

policy incentives, all within a clear and rational planning cycle; and 

>  Improving Market Liquidity to help overcome barriers to entry and growth in 

electricity generation and ensure that there is enough market liquidity to enable 

independent generators of all sizes to compete effectively. 

The estimated investment in electricity supply infrastructure is very significant, at up to 

£110bn by 2020, and it is expected that nuclear and renewable energy sources will benefit 

from an enlarged market having greater liquidity and fewer barriers to entry and growth. 

Additionally the Emissions Performance Standard (EPS) of 450g CO2/kWh means that new 

coal-fired power will need to adopt Carbon Capture and Storage (CCS) in order to be 

permitted; and in this context a flagship proposal, Contracts for Difference (CfDs), is 

potentially very attractive for investors in Low and Zero Carbon (LZC) Technologies. If 

adopted, this will help de-risk investment and effectively reduce the cost of capital, one of the 

key market barriers to increased take up of LZC.  

2.1.1 Generation 

The GB market currently benefits from a diverse mix of generation. ôDigest of UK energyô 

Statistic shows that coal and gas have the same percentage of installed capacity (29%), 

although the proportion of energy produced from gas is higher.  Gas fired generation 

represented around 46% of production in 2010 and coal came in second at 28%. Looking 

forward it is expected that gas will make up an even higher proportion of output as the plant 

is newer and more efficient and would be expected to run as base load plant.  

Electricity generation from renewable energy sources has increased by 15% to reach 9.2GW 

over the period from 2009 to 2010.  There are over 27GW of additional (proposed) 

renewables projects with connection agreements up to 2020. 

The aggregate transmission entry capacity (TEC) will rise significantly in forthcoming years 

(see Figure 1 below). An overall increase in contracted generation of 31GW is reported, over 

the period from 2011-2017. The introduction of the Large Combustion Plants Directive 

(LCPD) has required large electricity generators to meet more stringent air quality standards 

since 1 January 2008. This directive affects around 12GW of mainly coal and oil fired 

generators. Plant that has ñopted outò of this obligation is scheduled to close by the end of 

2015. 
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Figure 1: Changes in Generation Capacity, 2011/12 to 2025/26 (source: National Grid) 

 

One important consequence of the current trading arrangements is a tendency for vertical 

integration as companies converge to hedge their risk.  The GB market has evolved towards 

a position where generation ownership has changed to enable balancing of vertical 

integrated generation/supply portfolios to the extent that there are now six large vertically 

integrated participants that own large supply and production businesses; although not all of 

them are fully matched in terms of their hedging potential.  In addition there are a number of 

relatively large independent generators, namely International Power, InterGen and Drax.  

These companies contract a significant proportion of their generation ahead to mitigate their 

exposure to short term price movement. 

2.1.2 Demand 

The GB Market has an annual consumption of around 380TWh with Peak Demand 

estimated by National Grid (NG) for Winter 2010/11 at 59.1GW.  According to NG's Seven 

Year Statement (SYS), peak demand is projected to increase by 0.3% until 2017/18 and 

energy consumption in general (driven by modest economic growth) is forecast to be offset 

by growth in embedded generation, hence reducing growth in electricity transmission 

demand. 

The average minimum and typical summer demands and typical winter and maximum winter 

demand for the GB market are given in the chart in Figure 2. 
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Figure 2: Summer and Winter GB Daily Demand Profile (National Grid SYS, figure 2.1) 

 
The chart shows that Peak Demand is significantly higher in the winter.  The peak periods 

are normally between 16:00 to 19:00 in the winter period and there are incentives (e.g. Triad 

charges provided by NG for large demand customers to minimise their demand at times of 

expected system peak.   

Electricity use is split into the following customer groups (see Figure 3 below).  Overall there 

are around 26m domestic connection points in Great Britain with around 2.5 million business 

customers.  

 

Figure 3: Electricity use in GB (Source: Digest of UK Energy Statistics 2011) 
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2.1.3 Transmission 

The transmission system in Great Britain is made up of 400kV (super grid) and 275kV 

transmission grid systems (and 132kV transmission system in Scotland). In England and 

Wales the 132kV systems are managed by the local distribution network companies.  

The GB transmission system statistics are displayed in Table 1, along with a system diagram 

illustrated in Figure 4.  

 

Table 1: GB Transmission system properties 

Voltage Overhead lines Cables Substations 

400kV 11,216km 166km 142 

275kV 5,960km 498km 191 

132kV & below 4,759km 210km 284 

DC n/a 463.5km 1           n/a 

Total 21,935km 1,201km 617 

 

The majority of large power stations are directly connected to the GB transmission system. 

However, several large power stations are embedded within the lower voltage distribution 

networks. Medium (between 50MW and 100MW) and Small (less than 50MW) power 

stations are currently all embedded within the distribution networks.  

Currently there are three HVDC external interconnections linking the GB transmission 

system with external systems in France, the Netherlands and Northern Ireland with 

combined capacity of 3500MW. Capacity on these interconnectors is offered for sale to 

eligible users (separately in both directions) through tenders and auctions, for varying 

contractual periods. 

                                                      
1
 This includes England-France interconnector (140km), Brit Ned (260km) and Moyle (63.5km) 
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Figure 4: GB Transmission Network (Source: National Grid: 7 year Statement) 
































































































































































































































































































