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Foreword 

This report mainly relates to Great Britain, not to the United Kingdom. Northern Ireland is 
integrated in the Irish SEM market, not in the BETTA market, for this reason, and given the context of 
this report, we have chosen to analyse Northern Ireland together with Ireland. The author however 
likes to stress that Northern Ireland politically is forming part of the United Kingdom. 

Please also note that in this report some figures refer to the United Kingdom, such as the ones 
provided by the National Renewable Energy Action Plan. In this report, data referring to the United 
Kingdom will be highlighted. Where this is not pointed out, it is assumed that data or information 
refers to Great Britain. 

For these reasons, and to allow a more comprehensive analysis, we suggest that this report and the one 
for Ireland/Northern Ireland be jointly read and considered. 
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Interviewed Experts 

We would like to thank all interviewed experts for their very valuable input and their support for this 
study. We highly appreciate their expert knowledge and their availability in the framework of the RES 
Integration Project on behalf of the European Commission. It should be pointed out that some key 
stakeholders did not participate in this study. The authors have carried out this work to the best of their 
possibilities; however, given the partial lack of contributions, some views expressed in this report may 
not fully reflect the situation in Great Britain. Below, a list of the stakeholders that took part in the 
study is presented. 

• Anonymous contribution, Ofgem 
• Paul Auckland, National Grid 
• Jeremy Baster, Orkney Islands Council 
• Grace Bennet, Micropower Council 
• Stuart Dawson, Mainstream Renewables 
• E.ON 
• EDF energy 
• Michael Edgar, National Grid 
• Andrew Ford, National Grid 
• Katie Gillingham, DECC – Office for Renewable Energy Deployment 
• Diane Green, National Grid 
• Ian Lomas, DECC 
• John Lucas, ELEXON 
• Keith MacLean, SSE Renewables 
• Gary Shanahan, DECC – Office for Renewable Energy Deployment 
• David Spillett, Energy Networks Association 
• Rupert Steele, ScottishPower 
• Steven Thompson, National Grid 
• Steve Wilkin, ELEXON 

The following three associations were also contacted, however they did not wish to take part in this 
study. We understand and respect their choice. We regret, however, the lack of their contribution, as it 
would have provided a more comprehensive overview of the different points of view of the situation in 
Great Britain: 

• BPVA – unable to help due to the cost involved and the lack of resources; 
• Renewable Energy Association – preferred not to contribute to the study, indicating that this 

study would be out of date before it is finished, given the speed with which changes are taking 
place in United Kingdom; 

• Renewable UK – declined our request for an interview. 
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Executive summary 

Grid connection   
 Effect on integration of RES-E Neutral 
 Obligation to reinforce if necessary Irrelevant under current arrangements 
 Distribution of costs Shallowish 
 Relevant grid level Transmission Grid 
 Main barriers to integration Planning consent 

Issues linked to the offshore 
transmission tender process 
Charging Regime 

 
Grid operation   
 Effect on Integration of RES-E Neutral 
 Purchase obligation No 
 Occurrence of grid curtailment Rare, but expected to increase 
 Main barriers to integration None for now, possible ones with the 

increase of RES-E 
 
Grid development   
 Effect on Integration of RES-E Negative 
 Regulatory instruments  Sufficient 
 Nationwide grid development studies Existent 
 Main barriers to integration Planning consent 

Issues connected to the charging regime 
Backup availability 

 
Market design   
 Functioning markets Full range of market options available 
 Intraday market and gate closure Intraday available, 1h gate closure 
 Main issue High risk market, low liquidity, plans 

for fundamental market reform 
 
Support scheme   
 Support scheme Renewables obligation, FiT for plants 

below 5 MW 
 Market integration and/or risk sharing 

elements 
Plans to introduce a sliding premium 
scheme 

 Balancing responsibility for RES producers Yes for the quota scheme 

Table 1: Overview on grid and market integration Great Britain / UK  

Great Britain is still largely fossil and nuclear dominated, with only 2.6% of overall generation coming 
from RES-E. In perspective, the issue of RES-E integration is key to its achievement of the UK’s 2020 
goals. In the short span of 10 years, RES-E generation is expected to grow from 31,630 GWh to 
116,970 GWh. Considering the issues still creating barriers to grid connection and grid development 
(mainly planning consent), it appears that reaching the 2020 goals for the UK will be challenging, 
although a number of measures have recently been taken, or are being currently being considered, to 
support their achievement.  
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Plant operators are in general entitled to connection. The cost for reinforcing the grid is recovered 
through use of system (operating) charges levied on generation and load. The procedure for grid 
connection follows two similar procedures in England/Wales and in Scotland. As regards offshore 
transmission, a tender process for granting Offshore Transmission Licenses is in place. Some 
stakeholders indicated some issues in this context, such as the tender process favouring a less-than-
optimal structure of the offshore grid. Generator use of system charges currently vary by location, with 
higher charges in areas remote from the load centre. These are the areas with the highest RES-E 
resources thus the charging regime may not play in favour of developing generating facilities in such 
locations. According to several stakeholders, furthermore, planning consent is a barrier to connection, 
in terms of allocation of additional capacity. Lead times to build lines are considered to be quite long, 
impacting thus on the grid connection and on the grid development phase. 

In Great Britain, neither priority access, priority dispatch, nor purchase obligation for RES-E are in 
place by law, this should also be considered in terms of the very low RES-E share of the country. 
Guaranteed access is, however, provided through GB’s market arrangements, as every connected 
generator has a guarantee of being able to use the electricity network. The only reason that generators 
may not be able to generate is to ensure safety and reliability of the grid system. On such occasions, 
the GB’s market arrangements determine which generator reduces its output. These generators are 
compensated. Curtailment tends to occur in the areas of the grid where the grid is weakest, thus mainly 
the extreme areas, e.g. northern Scotland. Given the current level of development of RES-E, this is not 
a major barrier at this moment; however an increase in curtailment may be expected, as expressed by 
National Grid. 

Several plans for grid development are in place, showing a uniformity of intents on one side and a 
fragmentation of planning on the other. None of such plans are legally binding. According to some 
stakeholders, the charging system appears also to be complicated and at times heavy on the 
developers, although as of now it is under review. Also in this context, planning consent for new grid 
lines appears to be a barrier to RES-E integration, as it is effectively blocking the timely allocation of 
additional capacity.  

Great Britain has been a pioneer in electricity market liberalisation, with one of the first competitive 
wholesale market established. The market has gone through several reforms. The current market 
arrangement, BETTA, is largely based on bilateral trades. Trading is possible up until one hour before 
physical delivery. Various trading options are available. However, there are serious concerns about the 
low liquidity in the market. This is currently being addressed by the energy regulator Ofgem. 
Moreover, there are more far-reaching plans by the government to introduce new market arrangements 
to support investment in low-carbon technologies. 

The main support instrument has been a quota system (renewables obligation) with tradable 
certificates, which has been described as a high-risk scheme (details are provided on page 57). In 2010 
a feed-in system was added to support plants below 5 MW. There is a recent government proposal to 
move to a feed-in tariff with ‘contracts for difference’, i.e. a sliding premium.  
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Renewable electricity deployment

This chapter aims at providing a general introduction to the context for the deployment of renewable 
electricity in Great Britain in terms of electricity production, consumption, and grid operation.

Current generation mix

Great Britain is still nuclear and 
are being carried out for developing RES
investment will also be required to fully 
graphical overview of Great Britain’s electricity generation mix in 2010 is shown in Chart 1. 

Chart 1: Generation Mix - 2010 (%), Source: own elaboration of 

included either in other renewable or other fossil fuels.

Power generation in Great Britain is
(18.1 %). More than half of the fossil fuel generation comes from 
mainly from hard coal, while oil plays a very marginal role

Together, the shares of fossil and
generation. Gas holds a very large share and RES
for the moment, there is a relatively 
variable renewables. This situation may vary in the future with the growth of RES
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 fossil dominated in terms of electricity generation. Large investments 
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pter aims at providing a general introduction to the context for the deployment of renewable 
electricity in Great Britain in terms of electricity production, consumption, and grid operation. 
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The net generating capacity is provided in 

Chart 2: Net generating capacity - 2010 (

Capacity.  

Electricity consumption

In 2010, Great Britain consumed 
circa 5.6 MWh per UK inhabitant
Eurostat 2011). In terms of electricity
6th in the EU with 220.2 MWh / M
2011). 

Considering the development of electricity consumption in time (EEA 2010) 
United Kingdom lies among the lower ones, precisely between Switzerland and Slovenia, the latter 
one exhibiting a much higher rate, nevertheless.

RES-E share 

Chart 3 provides an indication of 
electricity production up to 2020, according to the submitted action plan (NREAP). In other words, 
this is not a forecast, but the plan according to the government. 
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Chart 3: Electricity consumption and RES-E generation (GWh). Source: own elaboration of the United Kingdom’s NREAP 

According to the NREAP for the United Kingdom, gross final electricity consumption should grow 
from 369,834 GWh in 2010 to 397,746 GWh in 2020, despite of the efforts to increase energy 
efficiency. RES-E generation is forecasted to grow from 31,630 GWh in 2010 to 116,970 GWh in 
2020, i.e. a total growth of 270% in a period of ten years.  

Comparing the above figures, the share of RES-E generation over gross final electricity consumption 
should grow from 8.6% in 2010 to 29.4% in 2020, this means that the UK, according to its plan, will 
be able to satisfy 8.6% and 29.4% of its internal consumption through its internal production of RES-E 
in 2010 and 2020. In comparison, historical data indicate that the share of RES-E generation over 
consumption grew from 1.7% in 1990 to 2.4% in 1998, to 2.8% in 2003, to 5.6% in 2008 (Eurostat 
2011). 

The evolution of renewable electricity generation is further broken down in Chart 4, which outlines the 
generation shares of wind, solar, hydropower and other RES-E to 2020. This graph is particularly 
interesting for the aim of this study as variable sources (wind and solar) will require a grid 
infrastructure capable of supporting a high input variability. The higher the share of such sources, 
then, the more relevant the issue of grid adaptation will be. Hydropower, on the other hand, is a fairly 
controllable RES-E, which is well suited to balance the fluctuations on the network caused by wind 
and solar, thus a large share of this source, the larger the extent to which fluctuations can be mitigated.  
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Chart 4: RES-E generation (GWh). Source: own elaboration of the United Kingdom’s NREAP 

The largest part of the planned growth is expected from variable sources. This will require growing 
efforts for the market and grid integration of RES-E, mainly in terms of grid development and 
balancing capacity. 

Natural resources and geographical structure 

Following the context description, this section outlines some elements of the natural renewable 
resources of the country, and their geographical distribution. This is not meant as in-depth analysis, 
but rather as a rapid background for the analysis and recommendations in the following chapters. 

Wind  

As shown in Figure 1, the best on-shore wind resources in Great Britain are in the Northern part of the 
island, that is Scotland. A large proportion of the off-shore potential would instead feed into the grid in 
England and Wales (though a reasonable amount would also feed in Scotland). Most of the existing 
offshore wind parks are in fact located in this area, probably because of the technical difficulties 
associated with the development of parks in very distant areas and with deep sea beds. 

Solar 

The map shown in Figure 2 represents the yearly sum of irradiation in Great Britain. Due to low 
irradiation, solar is not considered as a relevant technology. 
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Figure 1: Yearly sum of global irradiation on horizontal and optimally inclined surface, 8-year average of the period 2001-

2008 [kWh/m2]. (Source: EC JRC 2007) 
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Figure 2: Mean annual wind in Great Britain at standard height of 100m above ground 

level (Source: anemos 2011) 

 

 

 

Figure 3: Map of offshore wind resources at 100 meters above sea (BERR 2008) 
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Grid operators & leading generators 

Dominant generators 

In 2009, 80 % of power generation was provided by 9 producers. The three major producers in the 
country provided 43.1% of the total generated power (DECC 2010). 

System Operator and Transmission Owners 

There are three Transmission Owners (TOs) in Great Britain: 

1. National Grid 
2. ScottishPower (Scottish Power Transmission – 

SPTL) 
3. Scottish and Southern Energy (Scottish Hydro-

Electric Transmission Ltd – SHETL) 

National Grid owns the transmission network in England and 
Wales, whereas ScottishPower and Scottish and Southern 
Energy own separate networks network in Scotland. National 
Grid is also the System Operator (SO) of Great Britain, 
responsible for operating all three transmission networks and 
contracting with network users. National Grid is also the 
offshore System Operator (SO). 

 

Figure 4: Map of areas of Great Britain’s TNOs 

(Source: National Grid) 

Distribution Network Operators 

In Great Britain, electricity is distributed by seven 
companies. Distribution is broken down at a 
regional level, as depicted in Figure 5.  

The list of DNO’s is as follows: 

1. CE Electric UK (NEDL & YEDL) 
2. UK Power Networks (formerly EDF 

Energy)  
3. E.On (Central Networks – sold this year 

to Western Power Distribution’s owners) 
4. United Utilities 
5. Western Power Distribution 
6. ScottishPower (SPD and MANWEB) 
7. Scottish & Southern Energy (SSE) 

 

Figure 5: Map of areas of Great Britain’s DNOs (Source: 

National Grid) 
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Interconnections, import/export 

Given its location, Great Britain does not share many interconnections with European Countries. As 
shown in the table below, power flows for Great Britain are not so relevant. In 2010, imports 
amounted to 0.7 GWh net, i.e. circa 0.2% of its overall consumption. The degree of opening will 
increase, as a new cable to the Netherlands has started functioning in 2011. 

GWh (2010) FR NI Total % of consumption 
Export 4109 2299 6408 1.91% 

Import 7136 0 7136 2.13% 

Net -3027 2299 -728 -0.22% 
Total flows 11245 2299 13544 4.03% 

Table 2: Physical exchanges in to / from Great Britain (Source: ENTSO-E 2011) 
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Grid Connection 

Summary  

Plant operators are in general entitled to connection. The cost for reinforcing the grid is recovered 
through use of system (operating) charges levied on generation and load. The procedure for grid 
connection follows two similar procedures in England/Wales and in Scotland. As regards offshore 
transmission, a tender process for granting Offshore Transmission Licenses is in place. Some 
stakeholders indicated some issues in this context, such as the tender process favouring a less-than-
optimal structure of the offshore grid. Generator use of system charges currently vary by location, with 
higher charges in areas remote from the load centre. These are the areas with the highest RES-E 
resources thus the charging regime may not play in favour of developing generating facilities in such 
locations. According to several stakeholders, furthermore, planning consent is a barrier to connection, 
in terms of allocation of additional capacity. Lead times to build lines are considered to be quite long, 
impacting thus on the grid connection and on the grid development phase. 

Relevant legal sources 

The main provisions related to grid connections are given by the Electricity Act 1989 (EA 1989). 
These provisions are further specified in the Connection and Use of System Code (CUSC) of the 
National Grid, which sets out the contractual framework for connection to, and use of, the national 
electricity transmission system. Planning and construction of larger transmission lines are ruled by the 
Planning Act 2008 for England and Wales. In Scotland, projects below 50MW are decided upon by 
the Local Authority under the Town and Country Planning (Scotland) Act 1997 and the Planning etc 
(Scotland) Act 2006 for Scotland (RES LEGAL 2011, Ofgem 2011); projects above 50MW are 
decided upon by Scottish Ministers on the basis of section 36 of the Electricity Act. Grid projects at 
33kV and higher are determined by Scottish Ministers under Section 37 of the Electricity Act (Ofgem 
2011). Connection to the distribution network is based on the Distribution Code of the DNOs, and 
particularly on Annexes G59/2 and G83. G59/2 relates to HV connections over 16A, whereas G83 to 
LV connections up to 16A (ENA 2011).  

Connection procedures, deadlines, and information management 

The following paragraphs describe the connection procedure to the transmission and distribution 
network in England/Wales and in Scotland. From the perspective of the user, the process is the same, 
however National Grid handles the request differently based on the area. In general the procedure of 
connecting a new plant to the grid follows a well-established regime. It should be underlined that the 
process for obtaining access to the national electricity transmission system was recently reviewed, and 
a new enduring Connect and Manage regime (C&M, henceforth) was implemented in August 2010. 
This regime is helping to accelerate the growth of RES generation (National Grid 2011). Under C&M, 
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in fact, a new plant may be connected to the grid as long as the connection is realised and minimum 
safety requirements are respected. Wider grid reinforcement works are carried out at a later stage, 
contrarily to what happened under the previous regime, Invest and Connect. A more detailed 
description of C&M is provided on page 27. 

Process flow description: England and Wales 

CONNECTION APPLICATION 
 The plant operator submits a connection application to the 

National Grid. 

   

DRAFTING OF TORI 
 National Grid as SO prepares a Transmission Owner 

Reinforcement Instruction (TORI) (SYS 2010). 

   

CONNECTION OFFER 

 Based on the application and on the TORI, National Grid is 
obliged to make a connection offer not later than 3 months after 
the receipt of the application. The connection offer is valid for 
three months from the day it is received (sec. 2.13 CUSC) (RES 
LEGAL 2011). 

   

SIGNING OF AGREEMENTS 

 Upon acceptance of the connection offer by the plant operator, 
the Bilateral Connection Agreement and the Construction 
Agreement are signed. 
In case the applicant is not already a party to the CUSC 
framework agreement, it shall become one. 

Diagram 1: Process flow description in England and Wales 

Construction and planning in England and Wales for large power lines are ruled under the Planning 
Act 2008. Referral for obtaining permissions is done to a single body: the Infrastructure Planning 
Commission (IPC, henceforth), but this will shortly be replaced by the Major Infrastructure Planning 
Unit (MIPU). 

Time limits on connection depend on the terms of a given connection agreement (sec. 2.13.4 CUSC) 
(RES LEGAL 2011). 

Process flow description: Scotland 

CONNECTION APPLICATION 
 The plant operator submits a connection application to the 

National Grid. 

   

COMMUNICATION TO SCOTTISH 

TRANSMISSION OWNER 

 The National Grid communicates the request to the affected 
transmission owner in Scotland (SHETL or ScottishPower). 
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DRAFTING OF TORI AND TOCA 

 The National Grid prepare a Transmission Owner 
Reinforcement Instruction (TORI) (SYS 2010).  
The affected Scottish TO prepare a Transmission Owner 
Construction Agreement (TOCA) (SYS 2010), which includes, 
among others, transmission works, user works, dates and 
construction programme. 

   

CONNECTION OFFER 

 Based on the application, on the TORI and on the TOCA, the 
National Grid is obliged to make a connection offer not later 
than 3 months after the receipt of the application. The 
connection offer is valid for three months from the day it is 
received (sec. 2.13 CUSC) (RES LEGAL 2011). 

   

SIGNING OF AGREEMENTS 

 Upon acceptance of the connection offer by the plant operator, 
the Bilateral Connection Agreement and the Construction 
Agreement are signed. 
In case the applicant is not already a party to the CUSC 
framework agreement, it shall become one. 

Diagram 2: Process flow description in Scotland 

Construction and planning in Scotland are ruled under the Town and Country Planning (Scotland) Act 
1997 and the Planning etc (Scotland) Act 2006. Referral for obtaining permissions is done to local 
authorities for connections under 50 MW, i.e. the ones to contact depend on the area touched by the 
connection line; for connections over 50 MW in Scotland, the Scottish Ministers are the responsible 
authorities. 

Time limits on connection depend on the terms of a given connection agreement (sec. 2.13.4 CUSC) 
(RES LEGAL 2011). 

Connection to distribution networks 

Roughly the same connection procedure with the same timescale is followed in the cases of 
connection to the transmission and to the distribution grid. DNOs are obliged to inform the TO 
whether a new connection would have consequences on the transmission service. Some agreements 
between the various parties are to be signed: the Bilateral Connection Agreement is a standard 
document in all cases, other agreements may differ (National Grid 2011). Connection to a distribution 
network is based on documents G59/2 and G83, part of the Distribution Code of the DNOs (ENA 
2011).  

Under G59/2 (High Voltage connections over 16A), the producers must apply to the DNO for 
connection, the DNO specifies requirements on a case by case basis and installations are tested before 
connection (ENA 2011). The procedure in this case is quite simple but may prove to be also quite 
onerous. Based on the specifications that the applicant may be requested to provide, the DNO drafts a 
connection offer, which must provide an indication of the costs and the times associated with the 
connection. The offer remains valid for three months, however no limit is given as regards time and 
cost of the connection. The costs of connection and of possible reinforcement of the distribution grid 
to connect the system weigh entirely on the developer (Micropower Council 2011). 

Under G83 (Low Voltage connections up to 16A), connection requirements are standardised, via a 
two-stage connection process: Stage 1 is the single connection process (Fit & Inform). Stage 2 is the 
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multiple connection process where contact must be made with the DNO prior to any work proceeding 
(ENA 2011). The project developer needs to build the physical connection line and inform the DNO of 
the connection (Micropower Council 2011). 

Connection of offshore wind plants 

The connection procedure for offshore wind follows roughly the same path as connection to the 
transmission network, with the difference, however, that a tender process, run by Ofgem, has been 
introduced for granting licenses for offshore transmission (National Grid 2011). As of now, depending 
on the agreement in place between the parties, it can be the Offshore Transmission Owner (OFTO, 
henceforth), i.e. the winner of the tendering process, who builds the line, or it can be the plant 
developer, who would then pass it to the winning OFTO at a later stage. The overall process for 
offshore generation, however, is not yet fully tried and tested, so, according to a stakeholder, some 
worries remain as regards lead times (SSE 2011). Further in detail, the inclusion of the marine 
environment is much less studied and understood, so the concern is that authorities will require much 
work to be done in comparison to onshore wind to determine whether the environmental impact is 
acceptable or not (SSE 2011). 

In the first transitional tender round, connections for nine offshore projects (with 2GW of capacity and 
connections worth £1.1bn) were tendered. Ofgem announced preferred bidders to own and operate 
transmission links to nine of these projects (DECC 2011, Ofgem 2011) and has forecast savings of 
£350m from this first £1.1bn of tendered offshore transmission assets, compared to onshore grid costs 
(DECC 2011). The second tender round has been launched for projects with a capability of 2.8GW 
and an estimated connection asset value of £1.9bn (DECC 2011). National Grid, as SO, is excluded 
from participating in order to create more competition in the market. In practice, National Grid plc has 
set up a separate company – National Grid Offshore Limited – outside its regulated business in order 
to participate in the bidding process (National Grid 2011). In addition, Ofgem and DECC have set up 
the Offshore Transmission Coordination Group in order to look at ways of avoiding radial, point to 
point networks and to take a more integrated approach (SSE 2011). 

Information management of TOs / DNOs 

In general, transparency indicators are very good for the UK, especially for the definition and respect 
of deadlines (Wind Barriers 2010). The SO, that is National Grid, provides reasonable information 
flows (DECC 2011): the timescale and costs of connection are included in the connection offer given 
to each developer (DECC 2011). In the context of C&M, SO and plant operator must dialogue, thus 
there are no particular issues on this point (Mainstream 2011). In addition to this, the SO provides a 
range of more general communication mechanisms such as half-yearly seminars with developers on 
connection topics and publication of data on signed connection agreements (DECC 2011).   

More transparency could be welcomed by some stakeholders in England and Wales, instead as regards 
the application process itself. After the application is filed, in fact, in the process is carried out behind 
closed doors (Mainstream 2011). On this point, Ofgem indicates that connection applications are 
confidential until the agreement is signed, thus process should take place behind closed doors (Ofgem 
2011). 
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Obligation, legal responsibilities and enforcement of legal rights 

Plant operators are in general entitled to connection to the grid by the TO, which is normally obliged 
to enter into these contracts (sec. 16 par. 1 EA 1989 in connection with sec. 1.3 CUSC)1. The costs of 
the connection of a plant to the grid are borne by the plant operator (sec. 19 par. 1 EA 1989 in 
conjunction with sec. 2.14.1 CUSC). A claim for connection arises on the date on which a given 
connection agreement is concluded (sec. 1.3 CUSC) (RES LEGAL 2011). C&M, furthermore, 
guarantees a developer that, as long as direct connection is established, access to the national grid will 
be granted, and that a compensation system for covering related issues is in place. This approach is 
still new (August 2010) and its effect is being monitored although it appears to be in the process of 
making a big difference with respect to the previous regime (SSE 2011). 

As regards reinforcement of the grid to allow a plant to connect, the National Grid, as SO, must 
ensure compliance with the National Electricity Transmission System Security and Quality of Supply 
Standard (NETS SQSS)2. This is currently ruled under “Connect and Manage” (C&M). C&M, 
together with section 13 of the CUSC provides for a separation between ‘Enabling Works’ and ‘Wider 
Works’. In general, ‘Enabling Works’ are the minimum transmission reinforcement works which need 
to be completed before a plant can be connected to and given firm access to the transmission network 
(i.e. between the plant and the nearest suitable point on the network). ‘Wider works’ are all other 
works that do not fall under ‘Enabling works’ that are necessary to accommodate the new generating 
station and ensure compliance with the NETS SQSS. In other words, under C&M, connection may 
follow initial ‘enabling’ or ‘local’ work before the completion of the reinforcement of the wider 
network, and may therefore enable operation to some extent before this full reinforcement has taken 
place. The boundary between the two varies depending on the individual circumstances of a particular 
project, and it is defined on a case-by-case basis by National Grid as SO and/or the relevant TO in the 
Construction Agreement. (C&M Guidance 2011). With respect to C&M in general, one stakeholder 
deemed DECC quite supportive of the scheme against the original doubts in his opinion expressed by 
Ofgem (SSE 2011). 

Costs of grid connection 

Costs of grid connection in the UK (5.2% of overall project costs) are in line with the European 
average (5.1%) (Wind Barriers 2011). In Great Britain, the costs of the connection of a system to the 
grid are borne by the plant operator (sec. 19 par. 1 EA 1989 in conjunction with sec. 2.14.1 CUSC) 
(RES LEGAL 2011). Grid connection is ruled under a “shallowish” cost approach. Generators pay 
only for the connections assets required to connect to the grid and, in addition, pay a part of the 
charges that finance the reinforcement of the grid. The charging regime is currently under review 
(Project TransmiT), results are expected in 2012 (National Grid 2011). Further details are provided on 
page 47). 

                                                      
1 In some specific cases, regulated by Licence Conditions D4A and E17, the applicant may be refused connection (Ofgem 2011). 
2 TOs and OFTOs must also comply with the NETS SQSS and Plant Operators that are constructing transmission assets must comply with 
the NETS SQSS through the Grid Code (Ofgem 2011). 
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The actual costs to connect to the grid are set out in the connection offer sent from the SO to the plant 
operator, based on the requirements of the Security and Quality of Supply Standards (SQSS). The 
SQSS determines what network reinforcements are needed in order to connect a plant to the grid. In 
particular, the SQSS contains 2 key elements: 

1- “Local works”, i.e. the amount of grid to be built to connect a generator; 
2- “Wider system reinforcement works” to be undertaken to operate the grid securely. 

As indicated, under C&M, a generator can connect on the basis of local works only, derogating the 
obligation for wider network works3. Wider networks reinforcements will, however, need to be 
undertaken in due course in order to minimise network congestion and resulting costs (constraint 
costs) (DECC 2011).   

Under C&M, connection charges, as set out in the offer, only cover the costs for enabling works. The 
costs for wider works are covered by the transmission network use of system charges (TNUoS, 
henceforth)4 (ScottishPower 2011, SSE 2011), and are split between suppliers (73%) and generators 
(27%) (National Grid 2011, SYS 2010). C&M does not impact on the manner in which connection 
charges are calculated and levied, i.e. to recover the costs of providing and maintaining “sole use” 
assets, which are assets solely required to facilitate the connection of a particular user to the 
transmission system. Costs of providing “shareable” (i.e. not sole use) transmission infrastructure 
assets are recovered via NGET’s TNUoS charging methodology (Ofgem 2011). 

In addition, before the actual connection and the payment of a connection charge, a user commitment 
shall be provided by generators to the SO in order to secure the connection (SSE 2011) both as regards 
onshore and offshore connection (Ofgem 2011). According to a stakeholder, these commitments, 
particularly the ones paid by offshore developers, had reached very large levels, up to billions of 
pounds, with the consequence that investments for such subjects were unsustainable (SSE 2011). 
These securities are also under review. What is being hoped under the TransmiT review process is 
that, in the future, sufficient shown commitment will be enough (SSE 2011). It is also worth noting 
that securities payments are not the same as connection charges or TNUoS charges. They are 
payments to ensure the building process of assets – this money is paid back on completion and 
commissioning of the assets in question (Ofgem 2011).  

Looking also at other European experiences, the distribution of costs is one of the key barriers for the 
deployment and for the integration of RES. For that reason, the rules regulating the distribution of 
costs should be scrutinized and possibly refined. It would go above the scope of this study to present a 
detailed solution that takes all national specifications into account. In fact such a solution could be 
organized as a process by the responsible ministry or the national regulator. The process leader would 
have the task to initiate a dialogue that involves all national stakeholders. The involved stakeholder 
groups should identify and discuss options how to clarify and probably rules on the distribution of 
costs. Future changes of energy generation capacities and subsequent need for grid development 

                                                      
3 It should be underlined that the distinction “Enabling/Wider” works under C&M and the distinction “Local/Wider” works under SQSS are 
not precisely the same, namely SQSS local works partially overlap with C&M wider works. The reader should keep this into consideration 
while reading this section. 
4 One stakeholder reported however that parts of enabling works may also be covered by TNUoS (E.ON 2011).  
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should be taken into account as well as the advantages and risks of shallow and deep cost approaches 
for deployment and integration. 

Possible ranges for actual connection costs are provided below. It should be underlined, however, that 
the ranges provided are only indicative and may easily vary up to double their value (RenewableUK 
2011). 

• 11kV Grid connection equipment: £20,000 - £60,000 
• Overhead line: £15,000 - £30,000/km 

 
• 33 kV Grid connection equipment: £120,000 - £150,000 
• Overhead line: £20,000 - £35,000/km 

 
• 132 kV Grid connection equipment: £800,000 - £1,000,000 

• Overhead line: Insufficient information (RenewableUK 2011) 

For DNOs, the framework for connection costs is made up of the Common Charges Methodologies 
Statements of the DNOs. Based on these provisions and on the connection project, the DNO will 
communicate what costs should be borne by the applicant and what not, thus also in this case cost 
sharing changes with every application (ENA 2011). 

Practical problems and proposed solutions 

Planning consent 

Whereas grid access management and transparency and procedures related to grid connection are not 
posing any important barrier, the administrative process for connection in the UK is a critical issue 
(Wind Barriers 2010). Mostly, this appears to be linked to planning consent, a barrier also very 
relevant also in terms of grid development, as outlined on page 48. 

Planning consent is treated differently in Scotland and in England/Wales, being under different pieces 
of legislation. There are a number of concerns for producers (Mainstream 2011, SSE 2011) and DNOs 
(ENA 2011). The strong local opposition in some areas (AEON 2010, Mainstream 2011, ENA 2011) 
and the connected long administrative lead times (ENA 2011, Wind Barriers 2010) appear to be the 
two main points of concern. It is possible in some cases that onshore underground cables will not 
encounter the same difficulties in obtaining planning consent, but they are extremely expensive. 
Overhead lines, instead, are cheaper but extremely difficult as regards permissions because people 
usually have objections to them. Local works using these lines are not particularly difficult; it is wider 
works that pose most difficulties (ScottishPower 2011). 

In England and Wales, planning process for major lines is regulated under the Planning Act of 2008. 
In these areas, National Grid (in its role as Transmission Owner) runs a consultation to collect 
different opinions on alternative options for a grid development project and then files this report, 
including development scenarios for each option and an indication of the preferred one, to the 
Infrastructure Planning Committee (IPC henceforth). Given how the process is structured, in cases in 
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which the preferred option is rejected by the IPC, there is very limited scope for changing the design 
and the whole process would usually restart again from scratch. The positive side to this is that once 
the IPC has taken a decision, that decision is final (Ofgem 2011). The Planning Act of 2008 is now 
being revised through the Localism Bill which is currently before the UK Parliament. The fast track 
regime that was introduced for nationally significant infrastructure projects (including transmission 
networks) in the Planning Act 2008 (DECC 2011) is likely to be retained, however some producers do 
not seem to trust much this possibility (SSE 2011). According to a stakeholder, two further issues 
related to England and Wales are linked with the development of offshore wind: ownership issues 
connected to the offshore tender rounds and the marine construction regime (SSE 2011) (further 
details are given on page 31). According to this stakeholder, because of them it will be even more 
challenging to construct new necessary wires and upgrade the existing ones (SSE 2011). In this 
context, another stakeholder further underlined the lack of experience of the new major infrastructure 
planning process, so it is not possible to determine to what extent it will overcome long lead times 
issue (EDF 2011). 

In Scotland, there is no equivalent of the IPC, and local authorities have more responsibility (Ofgem 
2011). Opinions on how the system performs differ. Some underline that there have been cases in 
which the planning process (including public consultations) has taken several years, and in which the 
proposed designs and routes have been modified several times to address concerns (Ofgem 2011). 
Others argue that all in all the Government has created a more favourable environment for the 
development of RES-E in the past 4 years, making sure that the planning system is supportive, 
allowing the system to work quite well (SSE 2011). In addition, Scotland has adopted a general plan 
for development which includes the main grid developments. Several of these updates can be done 
without planning permission, in accordance with the original aim of the plan. Most of these upgrades 
are already underway (SSE 2011). 

In terms of actual lead times for new grid lines, in England and Wales, from application to entering 
into function, 10 years is a reasonable timeline for onshore development. Offshore installations, 
instead, are looking at times of around 5-7 years (Mainstream 2011). In Scotland, the whole timeframe 
in which a plant can go from conception to entering into function varies largely, depending on the 
project: 6-7 years is considered a reasonable average (SSE 2011). As extreme examples, there are 
cases of lines needed to connect different regions of Scotland whose project management is taking 
more than 10 years to realize. These are of course extreme cases, however their occurrence is not so 
uncommon (ScottishPower 2011). Achieving planning consent and construction for a major 
reinforcement might be expected to take around five years.  As an example of a normal timeline, 
National Grid published in March 2011 details of the timetable for proposed transmission 
reinforcements in Mid-Wales needed to connect a number of onshore wind projects in that area:   

• March 2011 – public consultation on route corridor options that had been identified by 
National Grid; 

• Summer 2011 – selection of preferred route corridor option and undertaking of further 
technical and environmental studies; 

• Autumn/Winter 2011 – public consultation on route alignment options; 
• Summer 2012 – announcement of route alignment and consultation on draft planning 

application materials; 
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• Autumn/Winter 2012 – submission of application to the Infrastructure Planning Commission 
for examination and decision, with a decision expected in Spring 2014; 

• Spring 2014 – if the application is approved, construction would begin with completion in 
2015 (DECC 2011). 

As an example of the provided ranges: the 50-mile line transmission interconnector between Scotland 
and England took 7 years to be realised, and local communities played a particularly strong opposing 
role until the line was authorised by the Scottish government (ENA 2011). 

These aspects, of course, play a role also in the context of C&M and network planning. Capacity may 
be available on the grid, but the generator may not obtain permission to connect (ENA 2011) or, as in 
Northern Scotland, the network could be relatively weak, meaning that a limited amount of generation 
could be connected before wider network reinforcements, with the lead times outlined above, need to 
be undertaken (DECC 2011) to avoid high constraint costs.  

Changes in terms of planning are foreseen. As of now, Renewable UK is advocating for improving 
the situation for producers (ENA 2011). As for the future, the UK Government has announced its 
intention to change the planning consents process for major infrastructure projects through the 
Localism Bill as follows, although these changes would not have a large impact on the lead times 
(DECC 2011):  

• a Major Infrastructure Planning Unit would be set up within the Planning Inspectorate to 
examine planning applications, and would replace the Infrastructure Planning Commission  

• responsibility for major infrastructure planning decisions would return to Ministers  
• the Infrastructure Planning Commission would continue in its present role until it is 

dismantled (DECC 2011).   

This aspect could in general be mitigated by a thorough analysis of existing processes in order to 
identify and improve existing inefficiencies. In addition the introduction of a “fast track” procedure 
may be considered. In any case, this topic is extremely delicate, as many variables come into play, so 
any intervention should be carefully considered.  As regards local opposition, interesting examples can 
be drawn from other countries’ experiences. The German government, for example, has recently 
introduced several legal changes in order to mitigate this barrier. Among others, participation and 
transparency during the grid development process has been enhanced by introducing compensations 
for municipalities, more participation for citizens and increasing campaigning. The outcome of the 
new initiatives is not clear, yet. However, it may worthwhile to follow up the development, and, in 
case it turns out to be effective to adapt it accordingly 

Offshore transmission tender process 

Opinions as regards the tender process appear to differ among stakeholders. The tender process for 
offshore wind, being still relatively new, creates some concerns among plant operators (ScottishPower 
2011), mainly relating to inequity in terms of incentives and excessive risks being placed on them, 
rather than on the OFTOs (Mainstream 2011, SSE 2011), as well as to issues relating to planning 
consent in offshore network development (SSE 2011). According to DECC, both of these issues are 
being progressed through different projects undertaken by Ofgem and DECC (DECC 2011). 
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As of now, an offshore transmission line can be either built by the OFTO or by the plant operator. 
According to a stakeholder, in the former case, there is currently no penalty on being late, resulting in 
a higher risk for the developer and no compensation being provided to the developer in cases of 
unavailability of the connection line (Mainstream 2011). This also leads to a widespread fear that 
OFTOs will not be constructing these assets in a timely (ScottishPower 2011) or sufficiently reliable 
way (SSE 2011) for the plant operators. Ofgem, on the other hand indicated that if the OFTO does not 
deliver to the agreed timescale, the developer is entitled to claim liquidated damages from the SO, as 
defined in the connection agreement (Ofgem 2011). In addition, it has been pointed out that OFTOs 
are unable to earn regulated revenues until the plant is delivered, and may thus be unable to start 
paying down the financing (Ofgem 2011). 

In this context, the latest development that allows plant operators to build transmission lines is to be 
welcomed (Mainstream 2011, ScottishPower 2011). According to a stakeholder, this will provide an 
improvement in the system, although it is impossible to give a final judgement as of now: conclusions 
should be drawn after the first experiences have been completed (Mainstream 2011). The same 
stakeholder underlined that in case Operation and Maintenance services were also retained by the 
generators, risks would be further mitigated, thus leading to a more favourable environment, also in 
terms of investment attraction; as of now, however, no final provisions are in place (Mainstream 
2011). It is true that the first round of the tendering process has been successful, however it should be 
considered that the point of that round was to change the ownership of existing assets and not the 
creation of new ones (SSE 2011). 

According to a stakeholder, the tender process is also thought to be likely to cause further delays in the 
planning of the offshore system (SSE 2011). In the stakeholder’s opinion, in fact, the adopted 
approach, instead of creating a network capable of connecting all planned offshore plants, is 
incentivising an individual point-to-point connection approach (ScottishPower 2011, SSE 2011). Work 
undertaken by National Grid has shown that this approach will imply twice as much infrastructure 
being placed in the seabed in comparison to the network approach, thus it is expected that consenting 
bodies will pose some resistance to this, also considering the fact that Environmental Impact 
Assessments (EIAs) on the marine environment are likely to be much more time-costly than EIAs 
carried out onshore (SSE 2011). According to a stakeholder, a network approach could be more 
efficient, however in that case developers would have less security as regards being sure to be able to 
connect and as regards the line actually being able to support their capacity in an appropriate time 
frame (ScottishPower 2011). According to another stakeholder, however, on certain projects a point-
to-point approach is correct and the ability of the developer to also build the offshore network would 
provide control over cost and timing of the assets, whereas for certain larger projects, further from 
shore, a more integrated approach is likely to be more appropriate. In any case wholesale changes to 
the offshore transmission regime at this point would be counterproductive and any changes should be 
evolutionary based on the current arrangements (E.ON 2011). Benefits of a coordinated on and 
offshore electricity network are being explored by Government and Ofgem (Ofgem 2011) and TOs, in 
the general context appear to be supportive of the choices of the Government and of Ofgem in 
achieving the best solution (ScottishPower 2011).  

Probably, the issues outlined above could be mitigated by a thorough analysis of existing processes in 
order to identify and improve existing inefficiencies. With respect to EIAs, a solution would be to 
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introduce legally defined deadlines until when the grid connection process is ready. However, 
experiences from other member states have shown that this solution should be treated with great 
caution. Quite often, deadlines are too long, not legally binding or cannot be enforced because of 
loopholes such as useless actions that extend the deadlines. For this reason, it would be wise to also 
add qualitative criteria, for example “without delay” or “promptly”. For example, such a feature has 
been recently introduced in the German system. As regards the connection fee and the balancing of 
risks, a possible solution could be to ensure a balanced and agreed modulation of the fee that offshore 
producers are being requested. This topic is indeed particularly delicate, dealing with offshore 
infrastructure, which is still in its first years of development, therefore a possible modification to the 
connection fee linked to offshore connection would require an extensive participation of all 
stakeholders to build consensus around possible alternatives, such as, for example, a standard for 
defining that sufficient commitment has been shown in carrying out the investment. 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

 Administrative barriers 

linked to planning consent 

Long administrative lead 

times 

Analysis of existing problems and improvement of 

inefficiencies. Introduction of a “fast track” procedure. 

29-31 

 Strong local opposition Long administrative lead 

times 

Participation and transparency during the grid 

development process, compensations for municipalities, 

more participation for citizens, increased campaigning.  

29-31 

 Relatively new offshore 

connection procedure 

Marine EIAs cause long 

lead times 

Analysis of existing problems and improvement of 

inefficiencies. Introduction of legally defined deadlines 

with qualitative and quantitative criteria. 

 

31-30 

 Offshore planning consent 

may create problems 

Long administrative lead 

times 

Analysis of existing problems and improvement of 

inefficiencies. 

31-30 

 Very high usage 

commitments 

Too much risk placed on 

producers offshore 

Balanced and agreed modulation of the fee that offshore 

producers are being requested.  

31-33 

 Relatively new offshore 

connection procedure 

Too much risk placed on 

producers offshore 

Balanced and agreed modulation of the fee that offshore 

producers are being requested. 

31-33 

Offshore tender process 

favours a point-to-point 

connection regime 

  Evaluation currently ongoing. 31-33 

Shallowish cost approach   Stakeholder inclusion and discussion on need and options 

for a change in the cost regime. 

27-29 

Deep cost for distribution 

networks over 16A 

  Stakeholder inclusion and discussion on need and options 

for a change in the cost regime. 

25-29 

Very high usage 

commitments 

  Balanced and agreed modulation of the fee that offshore 

producers are being requested. 

31-33 

Table 3: Connection: Summary of identified barriers and proposed solutions to overcome barriers 
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Grid Operation  

Summary  

In Great Britain, neither priority access, priority dispatch, nor purchase obligation for RES-E are in 
place by law, this should also be considered in terms of the very low RES-E share of the country. 
Guaranteed access is, however, provided through GB’s market arrangements, as every connected 
generator has a guarantee of being able to use the electricity network. The only reason that generators 
may not be able to generate is to ensure safety and reliability of the grid system. On such occasions, 
the GB’s market arrangements determine which generator reduces its output. These generators are 
compensated. Curtailment tends to occur in the areas of the grid where the grid is weakest, thus mainly 
the extreme areas, e.g. northern Scotland. Given the current level of development of RES-E, this is not 
a major barrier at this moment, however an increase in curtailment may be expected (National Grid 
2011).  

Relevant legal sources 

Access to the national electricity transmission system is provided through arrangements with the SO 
under the Connection and Use of System Code (CUSC).  

Obligations of the RES producer to operate in line with network 
requirements 

Plants are required to provide ancillary services as set out in the Grid Code. The Grid Code indicates 
that supply of reactive power and frequency control by means of frequency sensitive generation are 
services to be provided, simply put, by power stations with capacity above 50MW (further 
specifications are given in GC CC8.1). Frequency control by means of fast start, black start capability, 
system to generator operational intertripping and commercial ancillary services are to be provided 
upon previous agreement with the National Grid (Grid Code 2010). 

Grid curtailment 

In Great Britain, curtailment of generation may take place in order to ensure reliability and safety of 
the grid (DECC 2011), particularly with respect to variable RES-E sources, such as wind (SYS 2010). 
In numerical terms, studies forecasted a 10% probability that wind output will be below about 20% of 
installed capacity at times of peak demand in winter and a 5% probability of output being below about 
15% (SYS 2010). 
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In cases in which curtailment takes place, the plants that are to reduce generation are identified 
through market arrangements (DECC 2011). In the paragraph below, a more comprehensive 
description of how this system functions is provided.  

Guaranteed access and dispatching priority 

Electricity is guaranteed access to the grid, regardless of how it is generated.  

Priority dispatching  for RES-E electricity can effectively be reached through the market system, it 
takes place both in the wholesale market and in the balancing mechanism relating to network 
constraints (curtailment). 

In the wholesale market, contracts for the provision of electricity are concluded. In the balancing 
mechanism, corrections to those concluded contracts may subsequently be made by the SO accepting 
bids and offers made by the producers. 

Priority dispatching in the wholesale market 

In the wholesale market, wind producers are able to sell their electricity on the market at much lower 
prices than traditional plants, because they incur no marginal costs, and on top of that they have an 
additional source of income from the ROCs. Because of the lower sale price, then, offers from RES-E 
producers will be preferred to the ones from other producers and achieve priority dispatching in 
practice (National Grid 2011, SSE 2011). 

Priority dispatching and constraints in the balancing mechanism 

The Balancing Mechanism is the market phase in which negotiations for curtailment take place. In this 
context, producers bid the price they are willing to pay in order to be constrained. Income, in this case, 
would be guaranteed by the difference between the amount at which the electricity was sold in the 
wholesale market and the amount that the producer pays in order to be constrained. In other words, in 
case of network constraints that make curtailment necessary, plants with a contract already in place 
may bid a price they are willing to pay in order not to generate the amount of electricity stated in their 
contract. Compared to RES-E producers, traditional plants have a stronger incentive to avoid 
production, as fuel costs and marginal costs would be avoided. RES-E plants, instead, do not incur 
such costs, thus their associated incentive to be constrained is lower. Because of the savings associated 
with marginal and fuel costs, prices bid by traditional plants will be higher than the ones bid by RES-E 
plants. Given this, then, an offer from a traditional plant is more likely to be accepted and therefore 
RES-E are less likely to be constrained, achieving again priority dispatching over traditional ones 
(DECC 2011, National Grid 2011, SSE 2011).  

It should be underlined that after concluding agreements in the wholesale market and in the balancing 
mechanism, a generator would bear financial consequences in case it would not feed into the grid the 
amounts agreed in such agreements. In case of undergeneration, specifically, it would be required to 
pay an imbalance price for the under generation, the System Buy Price, which is calculated as defined 
in the Balance and Settlement Code (ELEXON 2011). 
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Actual constraint costs arise from the difference between the amount that the SO is paid on the 
balancing market from generators in constrained areas and the amount that the SO pays to generators 
in unconstrained areas for additional production (SSE 2011). These costs are spread across all 
generators based on a flat rate per MWh charge, which allows these costs to be socialised – on 
generators and suppliers (ELEXON 2011) – across Great Britain and not targeted on congested areas 
of the network (DECC 2011), e.g. Northern Scotland (ELEXON 2011, DECC 2011). If constrained 
off, renewable generators do not receive the ROC income and thus bid negative prices into the 
Balancing Mechanism. 

Practical problems and proposed solutions 

One stakeholder indicated that this system is perceived positively, and it is believed to be effectively 
operating (SSE 2011). In the future, curtailment is expected to increase, particularly under C&M, as 
regards new connections (E.ON 2011, National Grid 2011), also because of the strong opposition that 
would be faced in the areas where grid expansion would be necessary (ENA 2011). With this 
perspective, constraint costs are currently being monitored (National Grid 2011). In addition, the 
European target model for the development of a single market and EU electricity market integration 
seems to be suggesting that there should be a locational energy price to reflect the cost of constraints, 
which would be a substantial divergence from what we have at the moment (Ofgem 2011). 

Several solutions presented in this table may help overcome or mitigate this issue, including an 
acceleration of planning consent procedures, a tighter dialogue between stakeholders, a reinforcement 
of the grids in remote areas where RES-E generation is strongest. 

Some minor issues are present with respect to smaller suppliers that don’t have their own retail 
business and have a purchase agreement in place with a supplier. These smaller suppliers would like to 
see more liquidity on the market (SSE 2011).  

It also appears that there is a high level of concern for a potential significant uptake of 
microgeneration in concentrated areas, and for the impact it would have on local grids. Although 
theoretically justified, no studies on which these concerns could be based have been carried out. 
(Micropower Council 2011). This would be solved by providing more insight on the issue: results on 
studies carried out on microgeneration uptake would provide a justification to such concerns or 
dismiss them. 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

Curtailment expected to 

increase in the future 

  Acceleration of planning consent procedures, tighter 

dialogue between stakeholders, reinforcement of the 

grids in remote areas where RES-E generation is 

strongest. 

39 

Concerns related to 

microgeneration uptake 

  Results on studies carried out on microgeneration uptake 

would provide a justification to such concerns or dismiss 

them. 

39 

No studies on 

microgeneration uptake 

  Extend the amount of information available on 

microgeneration uptake. 

39 

Table 4: Operation: Summary of identified barriers and proposed solutions to overcome barriers 
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Grid Development  

Summary 

Several plans for grid development are in place, showing a uniformity of intents on one side and a 
fragmentation of planning on the other. None of such plans are legally binding. According to some 
stakeholders, the charging system appears also to be complicated and at times heavy on the 
developers, other stakeholders disagree with this statement. This system as of now is under review. 
Also in this context, planning consent for new grid lines appears to be a barrier to RES-E integration, 
as it is effectively blocking the timely allocation of additional capacity.  

Legal sources and regulatory framework for grid development 

In a short-to-medium-term perspective, National Grid as SO has the duty to plan forward the needs 
and demands of the national transmission system, then it is a matter for TOs to propose investments or 
plans that essentially the regulator has to sign off. TOs have an obligation to run and maintain the 
system according to specific standards, which may include developing the grid (ScottishPower 2011). 
Ofgem has interpreted this aspect as a sort of obligation for the TOs to make the necessary 
investments, thus, in practice, it happens that National Grid as SO indicates the need for an 
investment, Ofgem provides a careful review of the TO’ s request (Ofgem 2011a) and provides the 
funds and the TO will need to carry out the investment (ScottishPower 2011). 

In a longer term perspective, the bodies to be considered in the context of developing a grid for 2020 
are mainly two: the Electricity Network Strategy Group (ENSG, henceforth) and the Offshore 
Transmission Coordination Group (OTCG, henceforth). For the onshore grid, the reference document 
is the 2020 Vision of the ENSG. For the offshore grid it is the Offshore Development Information 
Statement (ODIS) outlines a few possible scenarios. These documents are described in further detail 
from page 44 onwards. 

Electricity Network Strategy Group 

Following Ofgem/DECC's transmission access review, the three transmission companies produced the 
Electricity Networks Strategy Group (ENSG) study in July 2009 to identify investments (about £5bn ) 
related to the 2020 targets (Ofgem 2011a). The ENSG is an industry group, chaired by DECC and 
Ofgem, that takes a high-level view of how the transmission network might need to be developed in 
order to contribute to the UK meeting its 2020 climate change targets (DECC 2011, Ofgem 2011a, 
Mainstream 2011).  

Offshore Transmission Coordination Group  

The OCTG has been established by Ofgem and DECC in order to provide support to the work which is 
being jointly undertaken to consider whether any additional measures will be required to deliver 
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coordinated networks through the competitive offshore transmission regime. In detail, the OTCG aims 
at identifying potential barriers and at prioritizing the work towards a coordinated network 
development (Mainstream 2011). It should be indicated that Renewable UK (wind energy association) 
also holds an offshore group.  

Distribution networks operators 

DNOs are also involved in the network development plans to support the achievement of the 2020 
goals. Ofgem has established to this aim the Low Carbon Networks Fund, which allows up to £500m 
aimed at supporting innovative grid projects of DNOs. These projects involve the DNOs partnering 
with suppliers, generators, technology providers and other parties to explore how networks can 
facilitate the take up of low carbon and energy saving initiatives. As of now, around £120m have been 
awarded to such projects through the fund (ENA 2011).  

Obligations, legal responsibilities of the grid operator in relation to 
the RES producer 

A given plant operator may be contractually entitled to the expansion of the grid by the SO. This plant 
operator has to file with the SO a request for the expansion of the grid. The SO is obliged to make a 
"modification offer“. If the offer is accepted by the plant operator, the connection agreement in place 
between the two parties will be varied to include the terms on which the grid will be modified (6.9.2 
CUSC). The costs of an expansion of the grid are borne by the plant operator to whose benefit the grid 
was expanded (6.10.3 CUSC) (RES LEGAL 2011). 

Grid development studies and planned improvements 

The TOs consider how to develop the grid, in response to signals from generators, changes in demand, 
etc. They include in their scenarios the most up-to-date views of renewable generation connecting to 
the network and work with the SO to co-ordinate the work in a sensible manner. The grid development 
studies outlined below are not legally-binding strategies and Ofgem may consider the TOs’ requests 
for funding for their work on the basis of the provision of these plants, however no obligation to 
provide funding for plans related to these documents is in place (Ofgem 2011a).   

Onshore grid 

ENSG published its ‘2020 Vision’ Report (“Our transmission network: a vision for 2020”) in March 
2009. This report provides a description of the grid reinforcements that, in the view of the 
Transmission Owners, would be needed in order to achieve the goals for 2020 (DECC 2011). Overall, 
the document is quite structured and organised: each region is devoted a chapter in which a description 
of the current situation is given as well as an indication of what changes in demand and supply are 
foreseen and what reinforcements would be needed at what point in time on the grid.  
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Up to now, Ofgem has already approved £414m of priority upgrades from the Electricity Networks 
Strategy Group’s ‘2020 Vision’ report (DECC 2011). One stakeholder underlined, however, that 
Ofgem appears to be not fully signed up for this vision at this stage (ScottishPower 2011). Ofgem has 
not rejected the statements of the study, however it does not regard it as definitively determining as for 
the investments to be made and for which customers would pay for (ScottishPower 2011). Ofgem’s 
position on this point is that the ENSG report provides a very useful input into the TOs’ planning 
processes, but the TOs must conduct more detailed work when submitting a funding request to Ofgem 
(Ofgem 2011a). As of now, discussions are still ongoing as regards some individual elements of the 
ENSG study and on the timing of their implementation. In the stakeholder’s opinion, Ofgem is 
allowing the necessary development funding on a piecemeal basis, to allow the projects to be ready for 
construction (ScottishPower 2011). On this point, Ofgem underlined that its responsibility is to protect 
consumers in GB and that therefore it makes strategic decisions on anticipatory investment in a 
controlled way, to limit the risk taken on by GB consumers (Ofgem 2011a). Referral is also made to 
the Transmission Investment Incentives (TII) introduced in April 2010 to provide funding for critical 
large-scale investments identified by the TOs to support achievement of the Government’s 2020 
renewable energy targets (Ofgem 2011b). In this context, £300 million were provided as an initial 
tranche of financing in April 2010. In December 2010, a further £95 million were allocated (Ofgem 
2011b). 

Possible disagreements could be mitigated by intensifying the dialogue between different stakeholders, 
including the regulator, the ministries, consumer organisations, RES-E producers and associations, 
grid operators. A denser network of discussion would be able to find areas of intervention for which 
RES-E development and consumer protection would coincide. 
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Figure 6: Proposed transmission reinforcements for 2020. Source: Electricity Networks Strategy Group. 2009. Our 

transmission network: a vision for 2020 

Offshore grid 

The Offshore Development Information Statement (ODIS), published by the National Grid on the 
basis of extensive consultations, shows different possible scenarios for offshore grid development is as 
well as the benefit of offshore integration. For its drafting, different parties were brought in for 
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consultation (Mainstream 2011, Ofgem 2011a). The latest version has been published in 2010. The 
ODIS 2010 provides an indication – for analytical purposes, thus purely illustrative – of the plants that 
could be connected during the next two offshore transmission tendering rounds (rounds 2 and 3, 
precisely) in the different regions, thus providing a possible perspective for grid development up to 
about 6 years ahead. In addition to this, the ODIS provides four different future generation and 
demand scenarios, to assess the need for future transmission system developments according to 
different assumptions. The scenarios are calculated up to 2025, and consider a total connected capacity 
between 17 and 47 GW of offshore wind (ODIS 2010). It should be underlined, though, that despite 
the care and the comprehensiveness of this plan, some reservations remain among producers on 
whether some of the scenarios would indeed be effective (Mainstream 2011).   

Possible issues and solutions 

The fact that plans are not legally binding or just outline scenarios does not imply any judgement on 
the quality of such plans. Though, the effect of the presence of multiple scenarios is that a clear 
direction, including milestones for reaching the 2020 goals, may be blurred. In case this aspect 
becomes a strong barrier to RES-E development and integration, further efforts should be made to 
overcome it. One contacted stakeholder would also welcome a firmer status of the ENSG 2009 
(Orkney Islands Council 2011). 

Costs and rules governing sharing and bearing of costs 

Three types of charges rule the sharing and bearing of costs: 

1. Connection charges; 
2. Transmission Network Use of System Charges (TNUoS); 
3. Balancing Services Use of System Charges (BSUoS). 

Connection charges enable TOs to recover, with a reasonable rate of return, the costs involved in 
providing the assets that afford connection to the national electricity transmission system (SYS 2010). 
These charges are set out in the Connection offer provided by the SO to the generator after a request 
for connection has been filed (refer also to the connection procedure outlined on page 24). Together 
with this charge, a user commitment shall be provided by generators to the SO in order to secure the 
connection (SSE 2011) 

TNUoS reflect the cost of installing, operating and maintaining the transmission system for the TOs 
(SYS 2010, DECC 2011). In the context of C&M, TNUoS cover the costs for wider works (SSE 
2011). This charge is split in the ratio 27:73 respectively between users that export onto the system 
(Generators) and users that import from it (Suppliers), and is calculated annually (SYS 2010). There is 
also a locational element to this charge, meaning that the amount to be paid will vary depending on the 
location of the generator or supplier (National Grid 2011, DECC 2011 ScottishPower 2011). 
Renewable generation, however, can be considered to have less flexibility with respect to location and 
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its potential is maximum in remote areas of the grid, leading to a higher charge in some instances 
(DECC 2011). 

BSUoS allow the SO to derive revenue in respect of Balancing Services (SYS 2010) and to recover 
the costs incurred by operating the Balancing Mechanism (DECC 2011, SSE 2011). These charges are 
levied on all signatories of the Balancing and Settlement Code on the basis of their energy taken from 
or supplied to the transmission system. The BSUoS is calculated every settlement period (SYS 2010). 
The BSUoS is therefore socialized (SSE 2011). 

Practical problems and proposed solutions 

Planning consent 

Planning consent creates a large barrier with respect to grid development.  Many of the issues outlined 
on page 29 and following play in fact an important role also in this context. The planning procedures 
in England, Wales and Scotland overall often cause long administrative times due to a very 
comprehensive involvement of subjects, leading also to strong local opposition for additional 
infrastructure (AEON 2010, Mainstream 2011, ENA 2011, Wind Barriers 2010). These issues are 
relevant both in terms of connection, as grid reinforcements for additional capacity take long to be 
enacted, and in terms of development, as the enactment of the Vision 2020 plans will also depend on 
these issues.  

This perspective becomes somewhat worrisome when compared with figures. According to the UK’s 
NREAP, RES-E generation should increase of 85,340 GWh in about 10 years (64,120 GWh of which 
will be wind-generated). If this is compared to the lead times needed for grid construction or 
reinforcements, that is a range of 5-10 years per project, as outlined on page 30, it becomes evident 
that time will be a key element in order for the UK to reach its stated 2020 goals. Considering the lead 
times and the capacity needs, it appears that all grid reinforcement projects needed to connect all the 
capacity forecasted for 2020 will need to have begun by 2015 at the latest. According to the data and 
information collected, the impression is that this will be a difficult task for the UK, taking into 
consideration the weak status of the grid in the areas with most RES-E potential and the different 
planning procedures in the different regions. Though, data from National Grid’s Quarterly 
Connections Update does show that over 30GW of renewable projects already have connection 
agreements in place to connect by 2020, which would be sufficient to meet the renewable energy 
targets (DECC 2011). The author is not in the position to further elaborate on this issue. 

One possible solution for this barrier would be to reduce the time needed for procedures and for 
obtaining planning consent, thus allowing for faster uptake. Solutions for such issues that might be 
taken into account are the reduction of load for public administration by outsourcing particular tasks to 
private experts and the simplification of permission procedures through harmonisation of processes. 
Another solution would be the introduction of so called one-stop-shopping thus assigning one central 
agency the task of coordinating the authorisation procedures, thereby providing assistance to the 
applicants. This idea had been proposed already by previous studies and policy papers. However, the 
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importance of this indicator as such should not be overstated. In some countries, the permitting 
procedures can be very lean even though several administrations must be involved. On the other hand, 
in other countries a single authorisation procedure exists in theory. However, de facto, the central 
agency must obtain authorisations from up to 50 (!) administrative bodies, thereby foiling the original 
plan (AEON 2010). In fact, it seems more important that the number of authorities that have to be 
involved is limited to a reasonable amount and that all authorities are responsive, no matter, whether 
they are addressed by a public agency or by a private person.   

Charging regime 

The whole charging system is currently undergoing an extensive review, known as project TransmiT. 
This project is being run by Ofgem and results are expected in 2012 (National Grid 2011), in particular 
Ofgem’s stated intention was that any new charging arrangements should be in place by April 2012 
(DECC 2011), however it is now expected that implementation of any change would occur after that 
date (Ofgem 2011c). The charging regime as it stands is deemed by one contacted stakeholder to be 
complex and unstable (SSE 2011). According to SSE, charges can vary largely on a yearly basis, 
leading to uncertainty, for developers and for third party financers (SSE 2011), though another 
stakeholder rejected this affirmation (E.ON 2011). The locational element of TNUoS also encourages 
generators to locate closer to areas where there is high demand for electricity, creating a disadvantage 
for some RES-E projects (DECC 2011, ScottishPower 2011, Orkney Islands Council 2011). 
Furthermore, these issues are particularly relevant for offshore wind. The 27:73 split of TNUoS is not 
always respected. Sometimes, due to the high cost of dedicated offshore assets being charged to 
offshore generators through the local element of the TNUoS charge, the generator ends up paying up 
to 95% (Mainstream 2011). In addition, the user commitments for offshore wind producers have 
reached levels that make investments unsustainable for some producers (Mainstream 2011, SSE 2011), 
up to the point that they are considered a barrier to entry with respect to the development of offshore 
wind (Mainstream 2011). This is also true for producers located in remote island areas (Orkney Islands 
Council 2011). Under project TransmiT, these points will be dealt with, among other issues. As 
regards TNUoS, a range of options are being considered across the spectrum, from a “postage stamp” 
approach that would eliminate the locational element by charging the same regardless of the point in 
which a plant connects to the grid, to a fully cost-reflective one (National Grid 2011, ScottishPower 
2011). ScottishPower have supplied evidence from consultants Oxera that a uniform charge could 
support additional development of onshore wind, up to an amount more or less equal to the amount of 
wind power MW deployed in 2006 (ScottishPower 2011), different views on the subject are however 
available in other reports on the subject (Ofgem 2011a, E.ON 2011). The Orkney Islands Council 
indicated that it is not yet clear whether the outcomes of project TransmiT would resolve such issues 
for its area, but also indicated that, apart from this project, a further possible mechanism for reducing 
transmission charges (though only applicable for a maximum of 10 years) would be the introduction of 
a charge cap in areas where the current charge levels could render new RES-E projects uneconomical.5 
A decision on this point would become possible at the conclusion of project TransmiT (Orkney Islands 
Council 2011). With respect to securities, one stakeholder indicated that the hopes of the RES-E 

                                                      
5 In accordance with the Energy Act 2004, Sec. 185. 
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producers are that in the future no user commitment should be provided, and that sufficient shown 
commitment, e.g. in terms of investments made, will be enough (SSE 2011), though this possibility is 
extremely unlikely (Orkney Islands Council 2011). Other stakeholders indicated instead that a number 
of renewable developers believe that user commitment is an important feature of the regime that helps 
to ensure that developers have due consideration of the impact of their business decisions on the costs 
of the transmission network (E.ON 2011, EDF 2011). In any case, most developers could agree that 
the user commitment regime is in need of review (E.ON 2011). Further on these two points (new 
charging structure and user commitment) one stakeholder commented that DECC is quite supportive 
on the matter, against the original doubts in his opinion expressed by Ofgem (SSE 2011). 

Backup availability 

Another key aspect that should be considered for the future when talking about RES-E integration will 
be to keep backup plants available for balancing in case of need. There is a possibility that, if a lot of 
wind generation becomes available in the system, the running of backup plants could become erratic 
and with low load factors. The question is then whether these plants will be making enough money to 
be built or kept open. This issue is being considered in the context of the broader market reform, in 
terms of whether there should be capacity payments to assist such plants, either in the development 
phase or in the operation phase. These aspects are still in discussion and no definite solution has been 
found (ScottishPower 2011). A White Paper on the topic has been published in July 2011.  
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

Grid development plans 

often just outline 

scenarios and are not 

legally binding 

  In case this aspect becomes a strong barrier to RES-E 

development and integration, further efforts should be 

made to overcome it. 

47 

Financing given to Ofgem, 

whose stated aim is to 

protect consumers and 

thus may not provide the 

best solution for RES-E 

  Intensification of dialogue between stakeholders: a 

denser network of discussion would be able to find areas 

of intervention for which RES-E development and 

consumer protection would coincide. 

44-45 

Very large uptake in little 

time 

  Reduction of the time needed for procedures and for 

obtaining planning consent, reduction of load for public 

administration, simplification of permission procedures 

through harmonisation of processes, introduction of one-

stop-shopping  

48-49 

Charging regime does not 

create incentives to locate 

in areas with high wind 

capacity (although being 

reviewed) 

  The changes in the charging regime that are currently 

undergoing should be able to mitigate this aspect. 

Results, however, would only be available after their 

implementation. 

49 

Concerns about 

profitability of balancing 

plants 

  This would be solved by providing more insight on the 

issue in a future perspective. After collecting further 

information on how the setting may be in the coming 

years, concerns could be confirmed and acted upon or 

dismissed. 

50 

Table 5: Development: Summary of identified barriers and proposed solutions to overcome barriers 
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Market integration 

Summary 

Great Britain has been a pioneer in electricity market liberalisation, with one of the first competitive 
wholesale market established. The market has gone through several reforms. The current market 
arrangement, BETTA, is largely based on bilateral trades. Trading is possible up until one hour before 
physical delivery. Various trading options are available. However, some stakeholders have raised 
concerns about the low liquidity in the market. This is currently being addressed by the energy 
regulator Ofgem. Moreover, there are more far-reaching plans by the government to introduce new 
market arrangements to support investment in low-carbon technologies. 

The main support instrument has been a quota system (renewables obligation) with tradable 
certificates, which has been described as a high-risk scheme (Mitchell et al. 2006). In 2010 a feed-in 
system was added to support plants below 5 MW. There is a recent government proposal to move to a 
feed-in tariff with ‘contracts for difference’, i.e. a sliding premium. 

Relevant Legal Sources 

The Balancing and Settlement Code defines the rules for the operation of the Balancing Mechanism as 
well as the relationship and responsibility of all market participants. 

The Renewables Obligation is laid down in the Renewables Obligation Order 2009, last amended by 
the Renewables Obligation Amendment Order 2011. 

The Energy Act 2008 that became law on 26th November 2008 includes enabling powers for the 
Department of Energy and Climate Change (DECC) to introduce a 'feed-in tariff for small scale 
electricity' (in Sections 41 to 43 of the Act). 

Market Design 

General availability of markets 

Great Britain has been a pioneer in developing and implementing the liberalised electricity market 
model. Since the start of liberalisation in 1990, it has gone through several stages of market reform 
and refinement. While initially there was a compulsory pool in England, this was replaced by the so 
called New Electricity Trading Arrangements (NETA) in 2002. This is a market arrangement based on 
bilateral trades and self despatch of plants. 

The new market arrangements above increased risk for small-scale and variable renewable generators 
and triggered a debate on the role of these plants in the competitive market and the extent to which 
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NETA was and should have been cost reflective (Bauknecht, Colella 2002; Mitchell, Connor 2002). 
While the UK government asked Ofgem to take into account this issue in the development of the 
market arrangements, according to Woodman (2002: 181), “it was widely felt by generators and 
commentators that throughout the development of NETA, Ofgem ignored the impact of the new trading 
arrangements on renewables and CHP, thereby threatening their increased deployment”.  

In 2005 NETA was replaced by BETTA (British Electricity and Trading Arrangements), which 
extended the NETA model to Scotland. Thus it introduced one single electricity wholesale market and 
one single system operator for Great Britain, while maintaining the basic market model. Under NETA 
and later BETTA, most electricity has been traded bilaterally. 

There are different power exchanges available. APX Power UK was established in 20006. In January 
2010, the new power market N2EX was launched7. The balancing market that is called Balancing 
Mechanism is operated by the TSO National Grid. 

Intraday market and gate closure 

Intraday trading in GB is possible in the spot market that runs until one hour before physical delivery. 
As a consequence, there is no separate intraday market. Following the negative effects the introduction 
of NETA had on RES-E, the gate closure was reduced from the initial 3.5 hours to one hour before 
delivery and thus very close to real time. 

Liquidity problems in the market 

One general problem is that the liquidity in the wholesale market and especially the intraday market is 
relatively low compared with electricity markets in some other European countries (Ofgem 2010a, 
2010b). The regulator Ofgem regards the low liquidity as one of the most important barriers to market 
entry, especially for small and independent suppliers. The problem is partly caused by the high level of 
vertical re-integration between generation and supply that enables large companies to circumvent the 
wholesale market. 

As observed by Weber (2010), the relatively low liquidity may seem surprising considering the short 
gate closure time that makes the market very attractive for market participants as it allows them to 
react to imbalances on a continuous basis until just before physical delivery. However, as Weber 
argues, there are also reasons to assume that the very design of the spot market contributes to the 
liquidity problem. Firstly, the pay-as-bid price mechanism does not generate a reference price that is as 
transparent as under a marginal pricing system. Secondly, in contrast to a market design based on 
auctions, the continuous trading prevents the bundling of demand and supply and thus reduces 
liquidity. 

The relatively low liquidity especially in the intraday market means that wind balances are mainly 
dealt within the portfolio of individual companies. As pointed out by Borggrefe and Neuhoff (2011), 

                                                      
6 www.apxendex.com/ 
7 www.n2ex.com/ 
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although in principle markets are available for individual producers to manage wind imbalances and 
thus to make use of system-wide synergies, wind operators tend to balance RES-E imbalances with the 
help of their own flexible plants. This is obviously only possible for companies that can dispose of 
such flexibility, i.e. large-scale generators. Moreover, balancing on a company level generally leads to 
providing reserve capacity above the level that would be optimal from a system perspective. 

Market reform proposals 

To increase liquidity in the electricity market the regulator Ofgem released several assessments of 
liquidity. Its preference was to rely on the industry to take action to improve market liquidity. In 
March 2011, the Retail Market Review (an update of the Energy Supply Probe8 of 2009) showed that 
market structure on the supply side was still rather static. Thus, Ofgem announced a number of 
measures that forced large companies to trade in the market rather than to balance internally (Ofgem 
2009, 2011a and 2011b). Although, the regulator stated that there has been some improvement, there 
was still a lack of market liquidity in the wholesale market. Therefore the Regulator put forward two 
detailed proposals to improve liquidity: a Mandatory Auction (MA) and Mandatory Market Making 
obligations. These are explained in the RMR consultation document. On 22 June 2011, Ofgem 
provided an update on their intentions in an open letter – which states that they are continuing to 
develop proposals for intervention since there is broad support in the consultation responses. They also 
published their latest assessment of liquidity in the GB power market. 

In addition to Ofgem’s work to improve market liquidity, in December 2010 the UK government 
published a proposal for a far-reaching electricity market re-design (DECC 2010). It aims at providing 
sufficient investment incentives, especially for low-carbon technologies, for example by providing 
capacity payments and reforming the support scheme for RES-E (see below). 

Support Scheme Design 

General support scheme design 

The main support mechanism in the UK is the renewables obligation, i.e. a quota with tradable 
certificates (Renewables Obligation Certificates – ROCs). Electricity suppliers are the obliged party 
that need to fulfil the quota obligation. The UK quota obligation has often been analysed as a prime 
example for the high-risk nature of quota systems, in terms of volume, price and balancing risk 
(Mitchell et al. 2006). 

Until 2009 the scheme was technology neutral. In 2009, the support scheme was ‘banded’ and 
different RES-E technologies receive different numbers of certificates per MWh. Before this reform, 
only relatively low-cost RES-E technologies were supported, whereas higher cost technologies such as 
photovoltaic were not competitive under the quota scheme and were therefore also prevented from 
market integration (Wood, Dow 2011). With the banding, some technologies receive higher support 

                                                      
8 The Energy Supply Probe is an investigation about Great Britain’s gas and electricity retail supply market for domestic and business 
consumers. 
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than others, but still need to sell their electricity output as well as their certificates on the general 
market. 

The fact that this support scheme exposes RES-E generation to the market risks may have contributed 
to the RES-E market structure, i.e. RES-E has mainly been developed by large, vertically re-integrated 
companies (Wood, Dow 2011) that can more effectively manage both the market risk described in the 
previous section and the risk resulting from the RES-E support mechanism. These large scale RES-E 
generators are typically happier with the system than smaller ones. 

In 2010, the quota system was complemented with a feed-in system for plants below 5 MW. Plants 
below 50 kW automatically receive the fixed feed-in tariff, while plants between 50 kW and 5 MW 
can choose whether they prefer the feed-in tariff or support under the renewables obligation. While the 
quota scheme and the risk it involves is more suitable for larger companies, the FiT is regarded as a 
“non-expert scheme”, designed for households, communities and non-energy companies (Costyn 
2010). With the introduction of the FiT the UK support regime differentiates between RES-E 
operators that can manage the risk of market integration under the quota scheme and those that cannot. 

Balancing responsibility 

RES-E that is supported under the renewables obligation sells their electricity in the market and has 
full balancing responsibility. This is typically taken over by the electricity supplier. In those cases 
where the balancing responsible party exacerbates the system imbalance, it is exposed to the market 
price from the balancing mechanism that can be highly volatile (Klessmann et al. 2008). 

Future Plans 

The market reform proposals issued by the UK government that were mentioned in the previous 
section also cover the support for renewables. The government signalled its intention to provide a new 
system of long-term contracts to encourage investment in all forms of low-carbon generation, 
including renewables. More precisely, the government proposes what it calls a feed-in tariff combined 
with so called ‘contracts for difference’. This is essentially a sliding premium scheme as applied in the 
Netherlands and Denmark.  

Under such a scheme, RES-E generators would need to sell their generation on the market, but receive 
a premium payment (or may have to repay revenue if the wholesale price rises higher than the agreed 
contract price). This is calculated as the difference between the average electricity price and the agreed 
feed-in tariff. RES-E generators thus have much higher revenue security than under the current 
renewables obligation. At the same time, they have at least some incentive to react to market signals, 
as generators that manage to outperform the average electricity price can increase their revenue.  

The scheme depends on achieving and sustaining strong liquidity problems – not just because RES-E 
generators need to sell their output in the market (which is what they already have to do under the 
current scheme), but also because the definition of an average price as a reference for the premium 
payment depends on a liquid and transparent market. 
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NREAP Analysis 

The table below presents an overview on the identified national barriers of the RES Integration study 
as well as on the respective NREAP content. Throughout the study, the consortium carefully analysed, 
if the identified barriers of this study are addressed in the national energy action plan and whether or 
not the NREAP does foresee a solution approach: 

- The column “Barrier identified in RES Integration Study” lists the various barriers, which the 
present study identified and addressed. The list contains barriers from the section connection, 
operation as well as development.  

- The column “Is the barrier Contested?” would indicate, whether stakeholders in the country 
under concern would oppose to the identified barrier, namely if they do not see the listed issue 
as a barrier to the system.  

- The column “Section in NREAP” identifies, if and where the respective NREAP is addressing 
the barrier under concern. The column would list the specific section of the national action 
plan.  

- The column “Summary of foreseen Measure” would contain a short description of the 
foreseen measure of the NREAP, to overcome the addressed barrier. The column would be 
empty, if the respective NREAP does not identify the barrier, respectively if the NREAP does 
not propose a solution to the issue. 

- The column “Comments & Evaluation” would contain a short analysis of the proposed 
NREAP solution and would evaluate, whether the solution is an appropriate and credible 
option to overcome the existing issue. If the NREAP does not identify the barrier, this section 
may also contain a short summary of the identified issue. 

For a detailed description of the identified barriers in the framework of the RES Integration study, we 
kindly refer to the sections above, regarding connection, operation, development and market 
integration of RES-E installations. 
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Barrier identified in RES 

Integration Study 

Is the 

barrier 

contested? 

Measures foreseen in NREAP 

Section in 

NREAP 

Summary of foreseen Measure Comments & Evaluation 

Relatively new offshore connection 

procedure 

 Not 

considered 

  

Administrative barriers linked to 

planning consent 

 4.2.1.c) The NREAP describes the measures that 

were implemented in 2008 that is the 

ones that are already considered in this 

report. 

Notwithstanding the interventions, stakeholders 

have still outlined that planning consent poses a 

barrier, thus further solutions, other than the ones 

outlined in the NREAP, may be considered. 

Strong local opposition  Not 

considered 

  

Offshore planning consent may 

create problems 

Yes Not 

considered 

  

Very high usage commitments  Not 

considered 

  

Long administrative lead times  Different 

sections 

This barrier is discussed throughout the 

NREAP in several sections, and various 

measures are brought forward. Though, 

the issue of administrative lead times 

being excessive is not specifically treated 

as a barrier. The measures aimed at 

overcoming this issue have already been 

implemented and form part of the report. 

The fact that this barrier still stands after the 

intervention of the measures foreseen in the NREAP 

may have two different meanings. On the one hand 

it may be interpreted as an indication of these 

measures not being sufficiently effective; on the 

other hand, it may also be that the full outcome of 

the implemented measures still needs to come into 

effect. At this moment, it is not possible to state 

what interpretation is the correct one. 

Too much risk placed on producers Yes Not   
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offshore considered 

Offshore tender process favours a 

point-to-point connection regime 

Yes Not 

considered 

  

Shallowish cost approach  Not 

considered 

  

Deep cost for distribution networks 

over 16A 

 Not 

considered 

  

Very high usage commitments Yes Not 

considered 

  

Curtailment expected to increase in 

the future 

Yes Not 

considered 

  

Concerns related to 

microgeneration uptake 

 Not 

considered 

  

No studies on microgeneration 

uptake 

 Not 

considered 

  

Grid development plans often just 

outline scenarios and are not legally 

binding 

Yes Not 

considered 

  

Financing given to Ofgem, whose 

stated aim is to protect consumers 

and thus may not provide the best 

Yes Not 

considered 
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solution for RES-E 

Very large uptake in little time  4.2.6.h) This barrier is recognised, though not 

precisely in the same way it is considered 

in this report. The NREAP talks about a 71 

GW “queue” of proposed new generation 

seeking connection, and indicates 

reforms that would be taking place. 

The reforms indicated in the NREAP had already 

taken place 

Charging regime does not create 

incentives to locate in areas with 

high wind capacity (although being 

reviewed) 

Yes Not 

considered 

  

Concerns about profitability of 

balancing plants 

 Not 

considered 

  

Table 6: Summary of identified barriers and treatment of barriers in NREAP  

 


