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Overview

Ofgem is reviewing the current electricity transmission charging arrangements as part of
O0Precjt Tr an shmaim @ . Projed TransmiT is to ensure that arrangements are in
place to facilitate the timely move to a low carbon energy sector whilst co ntinuing to
provide safe, secure, high quality network se rvices at value for money to existing and
future consumers

Electricity generators and suppliers pay transmission charges for using the electricity

transmission network. Transmission charges recover the costs of providing the

transmission assets needed to transport electricity across the network . These charges

ar e knowrmnsmissio®mNetwor k Use of Systemdé (TNUoS) charges.

The current regime for setting TNUoS charges was introduced in 2005. The energy sector

is now facing an unprecedented investment challenge driven by the need to connect

large amounts of new generation to the electricity networks to meet climate change

targets, while continuingto  provide value for money for consumers and security of

supply . This document discusses potential options for change to the TNUoS charging

arrangeme nts and our assessment of the impacts. These options have been developed

by Ofgem and industry under the &é6Significant Code Revi e

launched as part of Project TransmiT. This document sets out and seeks views on our
assessment of the impacts of each of the options and our initial views of the way
forward .

Subject to responses to this consultation, we expect to set out our final recommendations
in spring 2012.

Ofgem , 9 Millbank, London SW1P 3GE www.ofgem.gov.uk
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Context

Britain 6 s e n e r g Vis faxirgcah unprecedented challenge . Thisis driven by the
need to conne ct large amounts of new and low carbon generation to the electricity
networks to meet climate change targets, while continuing to provide safe and
reliable energy supplies at value for money for consumers today and inthe  future .

As a result, electricity and gas networks are going through radical change.

The current electricity transmission charging regime has served consumers well by
promoting the efficient use of the networks, and facilitating effective competition in
generation and supply. However, the time is right for us to step back and consider
whether the arrangements are fit to meet the challenges of the future. In particular,

in2010 Parl i ament cl arified Ofgemds duties including oul
need to contribute to sustainable development. This supplements Ofgemds pri
objective to protect the interests of consumers, amongst other things, in the

reduction of electricity supply -related greenhouse gas emissions. It is echoed in

Of ge md s bedives and duties under the European Third Package. Further ,

following the implementation of proposals to change the way the industry is
governed, industry partiesand  Ofgem now have the ability to instigate changes to
the charging arrangements.

Against this background, Ofgem launched Project TransmiT in September 2010 by

issuing a call for evidence. We subsequently launched a Significant Code Review to
consider if any changes may be required to the electricity transmission charging
arrangements.

Associated documents

Project TransmiT: a call for evidence, September 2010, Reference nhumber 119/10
http://www.ofgem.gov.uk/Pages/Morelnformation.aspx?docid=1& refer=Networks/Tr
ans/PT

Scope of Project TransmiT and summary of responses to our call for evidence,

January 2011

http://www.ofgem.gov.uk/Pages/Morelnformat ion.aspx?docid=80&refer=Networks/T
rans/PT

Project TransmiT: approach to electricity transmission charging work, May 2011,
Reference number 73/11

http://www __.ofgem.gov.uk/Pages/Morelnformation.aspx?docid=114&refer=Networks/
Trans/PT

Project TransmiT:  electricity transmission charging Significant Code Review launch
statement , July 2011
http://www.ofgem.gov.uk/Pages/Morelnformation.aspx?docid=141&refer=Networks/
Trans/PT

Ot her relevant documents are available on the Project
http://www.ofgem.gov.uk/Networks/Trans/PT/WF/Pages/WebForum.aspx
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Executive Summary

The current transmission charging regime has served consumers well by promoting
the efficient use of the networks, and facilitating effective competition in generation
and supply. However,  the mix of electricity generators is changing. In particular,

there are an increasing number of s mall and var iable generators , such aswind and
marine , wanting to connect to the system. T he time is therefore right for us to step
back and consider whether the arrangements are fit to meet the challenges of the

future.

Project Transmi T is Ofgemb6s i ndeapsnisdoachargimnd open revi
and ass ociated connection arrangements. The aim of Project TransmiT is to ensure

that arrangements are in place to facilitate the  timely move to a low carbon energy

sector whilst co  ntinuing to provide safe, secure, high quality net work se rvices at

value for money to existing and future consumers . This document focuses on the

electricity transmission charging issues that we are considering and sets out, for

consultation, our initial view on the future direction of charging.

We are co mmitted to conducting Project TransmiT in an open, inclusive and

transparent manner. As well as consulting thoroughly with stakeholders, we have
provided arange of opportunities for stakeholders to engage and feed into the

options we have developed and t he outcom es of the modelling work. The
consultative nature of the process has been instrumental in contributing to the body
of evidence and stimulating debate.

We have considered three main charging options under Project TransmiT. These are:

e Status Quo (Investment Cost Related Pricing (ICRP)): retain ing the existing
Transmission Network Use of System ( TNUo0S) charging methodology and
making incremental changes to reflect issues previously unanticipated (e.qg.
high voltage directc  urrent (HYDC) and island co nnections).

e Improved ICRP . incrementally changing the current charging approach to
improve the accuracy of cost targeting.

e Socialisation : recovering transmission costs through a uniform £/MWh tariff
applied to all generation users, whatever their type an d location. Similarly
another set of uniform tariffs would apply to demand users.

We have also examined two further policy variants:

e Improved ICRP variant : which excludes converter station costs in HYDC
expansion factors under  improved ICRP for those lin ks that parallel the
onshore AC network (i.e. not those that are radial in nature) .

e Socialisation variant :retains alocal tariff in the generation TNUOS tariff , SO
that only the costs of the wider network are socialised

We have assessed these options ag ainst the three broad aims of the project: (i)

deployment of low carbon generation across  Great Britain ( GB) and impact on

achieving the UK governmentdéds Renewabl e Energy Strate
generation from renewable sources by 2020 and carbon intensi  ty in 2030, (i) g  uality

and security of supply  across GB, and (iii) overall cost of the system as a whole and

customer bill impacts.
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We have also consider ed aspects of wider sustainable development  as well
distributional impacts and a number of practica |issues .

The charging options result in very different patterns of charges across generators.

However, they are all consistent with meeting the
target and carbon intensity goals with no material differences in the implicati ons for

security of supply. The key differences between the options are the impacts on power

sector costs and consumer bills.

Based on the evidence and our assessment of it, we are consulting on ruling out
socialised charging as an option for transmission charging . This is because

e For any given level of government support the socialised approach reduces

UK

the risk of not meeting the UK governmentés 2020

target. However in order to meet these targets, it does so at disproportionate
cost (to 2020 power sector costs would increase by £2.8bn, pushing up
consumer bills by £6.9bn).

e It would exacerbate existing regional patterns of fuel poverty.

e Socialising wider asset charges only reduces costs and consumer bill impacts
compared to full soc ialisation, but they are still significantly higher than for
status quo and improved ICRP (consumer bills rise by £4.8bn to 2020).

e Itrisks straying into areas of UK government policy around the degree of
support for low carbon generation, which could caus e confusion.

If we do rule out socialised charging, we consider it is important to reaffirm the
principle of cost reflectivity in transmission charging. However, the choice between
improved ICRP and retaining the status quo is not clear cut.

Under improve d ICRP society would benefit from a small reduction in power sector

costs (£E120m savings to 202 0) compared to the status quo. C ustomer bills would be
largely unaffected in the early years and whilst they rise after 2017 (£0.9bn rise to

2020) the effects a re small as measured against  total costs. Notwithstanding this,

we believe improved ICRP better reflects th e costs variable generators impose on the
need for transmission investment and more accurately reflects the economic trade -
off each Transmission Own er makes between expected constraint costs and the cost

of new transmission reinforcements when planning investment activity . Improved
ICRP would also appear to be more consistent with the direction of European policy
and would represent a relatively low risk evolution of the existing approach.

Consequently, our initial view , for consultation, is that improved ICRP is the
right direction for transmission charges

However, we have modelled only one form of improved ICRP. Others are possible

and may result  in more benefits and lower bills for consumers. F urther work by
National Grid Electricity Transmission plc (NGET) and industry partners is necessary
to refine the form of improved ICRP.

We welcome responses to  our initial views. Should our final recomm  endations
identify that change is necessary , we will issue a direction to NGET to bring forward
an appropriate modification to the charging approach .
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1. Introduction

Overview

1.1. Project Transmi T is Ofgembdbs independent and open
charging a nd ass ociated connection arrangements. The aim of Project TransmiT isto

ensure that we have in place arrangements that facilitate the timely move to a low

carbon energy sector whilst co ntinuing to provide safe, secure, high quality network

services at va lue for money to existing and future consumers

1.2. Electricity connections issues (such as timely connections and user

commitment) and electricity transmission charging are the priorities for Project

TransmiT. This document focuses on the electricity trans mission charging issues that

we are considering under Project TransmiT. We are taking forward our work on
connections separately .

1.3.  This document consults on the way forward. Appendix 3 sets out our impact

assessment as required by section 5A of the Util ities Act.

1.4. We are grateful to stakeholders for their considerable input into the process to
date.

Charging framework

1.5. Electricity generators and suppliers pay transmission charges for using the

electricity transmission network. Transmission charges recov er the costs  of
providing the transmission assets needed to transport electricity across the network.
These char ges afransnkissionWetwoa sk 6Use of Systembd
charges.

(TNUoS)

1.6. National Grid Electricity Transmission plc (NGET) is responsible, in con junction

with other stakeholders as appropriate 2 for ensuring that appropriate electricity
transmission charging arrangements are in
principles that NGET must adopt in carrying out this role and provide support and

challenge as necessary to achieve this. Ultimately, our role is to approve any
appropriate changes to the charging methodology developed by NGET and industry.

1 An update on our connections work can be found on our website:
http://www.ofgem.gov.uk/Networks/Trans/PT/Documents1/Timely%20connections.pdf

pl ace.

2 NGET has transmission licence obligations to have transmission charging m ethodologies in place, to keep
its methodologies under review at all times and to make proposals to modify those methodologies where it

considers a modification would better achieve the relevant objectives. The process for modifying the
methodologies is co  ntained within the Connection and Uses of System Code (CUSC). Modifications can be
proposed by NGET, CUSC Parties, BSC Parties, the National Consumer Council, the CUSC Modifications
Panel, Relevant Transmission licensees (in relation to Exhibit O Part IB and 1B only) or by a Materially
Affected Party, unless otherwise permitted by the Authority.

of
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1.7. NGET is obliged under its transmission licence to establish and keep under
review appropriate  transmission charging methodologies  for the electricity
transmission system 3. The current licence obligations require NGET to have in place

charging methodologies that, amongst other things, facilitate competition in
generation and supply , and resultin ch arges that, as far as is reasonably practicable,
reflect the costs that have been incurred by licensees. 4

1.8.  The current transmission charging methodologies have applied across G reat
Britain (GB) since the introduction of the single electricity market throug h the British
Electricity Trading and Transmission Arrangements (BETTA) on 1 April 2005. BETTA
extended the existing charging regime for England and Wales to include Scotland.

However, t he principle of cost reflective charging has been a feature of the U se of

System charging approach in England and Wales since 1990.

1.9. These charges are calculated using a methodology called investment cost
related pricing (ICRP), which assesses the impact of adding a MW of generation or
demand at different locations on tran smission costs. It results in a locational
element which is intended to give users of the transmission system, both generators
and demand users, signals that reflect the economic costs of establishing and
operating transmission infrastructure.

1.10. These locational signals, when incorporated into individual financial appraisals,
allow market participants to trade - off transmission charges against other cost
considerations.  Market participants are able to weigh the costs of transmission
against other costs and operating efficiencies which are likely to vary by location.
Depending on their location and technology, relevant factors may include: different
land costs, different labour costs, potential load factors, different fuel costs, and
different electricityt  ransmission infrastructure costs.

1.11. Locational signals should, therefore, allow participants to make efficient

commercial decisions about where to locate new generation and when to close

existing generation, thereby assisting in the development of an econo mically efficient
transmission system.

® These requirements are set out in the standard licence condition SLC C4 and SLC C5 of NGET's electricity
transmission licence.

4 On 10 November 2011, the Electr icity and Gas (Internal Markets) Regulations 2011 came into force, which
implement the Third Package of EU legislation on the internal gas and electricity markets. The regulations

introduce a new code objective to a number of industry codes and charging me thodologies regarding a
requirement for future code changes to comply with the EU Third Package Regulation (Regulation (EC) 714/2009)
and any relevant legally binding decisions of the EU Commission and/or the Agency for the Cooperation of
European Regulato rs (ACER). The Third Package implementing regulations in error did not make a similar change
to SLC C5 to incorporate a new code objective for the Use of System Charging Methodology. The Authority

intends to make an appropriate licence change in due course to include the new objective. We recommend that
the CUSC Committee should be cognisant of this in considering future amendment proposals pending the licence
change being made. The Third Package implementing regulations can be viewed at the following link:
http://www.legislation.gov.uk/uksi/2011/2704/contents/made
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1.12. Further information on the existing TNUoOS charging arrangements  is available

fromourwebsite °>. Furt her technical det ai | is &vailable from
1.13. The current transmission charging regime has served cons umers well by

promoting the efficient use of the networks, and facilitating effective competition in

generation and supply. However, the mix of electricity generators is changing. In

particular, there are an increasing number of small and variable genera tors, such as

wind, wanting to connect to the system. T he time is therefore right for us to step

back and consider whether the arrangements are fit to meet the challenges of the

future.

Structure of this document

1.14. The remainder of this document is structur ed as follows:
e Chapter2 1 describes our process to date

e Chapter3 i1 sets out the charging options that we have developed with
industry under the SCR and the modelling approach

e Chapter4 i discusses the outcome of the modelling work we have
commissioned

e Chapter5 7 containsour wider sustainability assessment

e Chapter6 - sets out our initial views

e Chapter7 1 sets out next steps

e Appendix 1 T provides information on responding to this consultation

e Appendix2 1T setsoutthe policy sensitivity results

e Appendix3 1 containsour impactassessment

e Appendix4 1 providesan overview of the technical working group discussion

e Appendix5 1 containsthe feedback questionnaire

5
http://www.ofgem.gov.uk/Networks/Trans/PT/Documents1/Project TransmiT_A_Call_for_Evidence_Techn

ical_Annex.pdf
6 http://www.nationalgrid.com/uk/Electricity/Codes/systemcode/
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2. Process to date

Call for evidence

2.1.  We launched Project TransmiT in September 2010 by issu ing a call for
evidence ’. Our call for evidence invited views on the extent to which Project
TransmiT should focus on transmission charging and connection issues, on
generation/entry and demand/exit issues, and on electricity and gas issues.

Amongst othe r things, respondents commented on the following high -level themes:
e Whilst there was s ome concern about the potentially wide ranging nature of
the review, there was broad support for Project TransmiT and the majority of
respondents agreed with the proposed objective and scope of the review.

e There was a widely held view in responses that the immediate focus of
TransmiT should be on both electricity transmission charging and electricity
connection issues (such as user commitment and facilitating delivery of t imely
connections). Many respondents considered that electricity connection issues
were at least as pressing (if not more pressing) than electricity transmission
charging issues. There was also a view that TransmiT should focus on both
generation and dem and considerations.

¢ Inrelation to the electricity charging arrangements, there were mixed views
on the benefits of cost reflectivity, which is a stated principle of the current
electricity transmission charging arrangements. Although many saw benefits
in some element of cost reflectivity, there were questions about the
appropriate strength of locational signals. Some respondents considered that
a move to uniform charging, or a weaker cost reflective signal, would better
facilitate the move to a low carb on energy sector.

e A number of respondents commented on gas issues, including on certain
aspects of the entry and exit charging arrangements. Most of those that
commented did not consider that gas was an immediate priority for Project
TransmiT.

2.2. Weissued a n open letter in January 2011 8 confirming that the immediate
priority of Project TransmiT would be electricity connection issues and electricity
transmission charging.

2.3. We are committed to conducting Project TransmiT in an open and transparent
manner. We established a dedicated web forum for Project TransmiT in September
2010 . The web forum provides stakeholders with an opportunity to contribute to

Project TransmiT by providing us (and other interested parties) with analysis and

"http://www.ofgem.gov.uk/Pages/Morelnformation.aspx?docid=1&refer=Networks/Trans/PT
8 http://www.ofgem.gov.uk/Networks/Trans/PT/Documents1/110125_TransmiT_Scope_Letter_Final.pdf
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papers that can be posted on the Ofgem website. We note that this forum has been
extensively used as a means of contributing to the body of evidence and stimulating
debate.

Academicsd6 reports on charging

2.4. Following the launch of Project TransmiT, we appointed a nhumber of teams of

independent academics to produce reports on the GB charging arrangements. We

asked three academic teams to provide us with their independent views on the

optimal approach to transmission charging for GB, with a particular focus on the

electricity transmiss  ion charging regime. We commissioned another academic

adviser to assess  whether transmission charging arrangements should be a vehicle to

promote low carbon generation and, if so, how . We appointed a further academic to

conduct a peer review of the acade micsé reports, and separately commi
review of international transmission charging arrangements.

2.5. The academicsd and consultantds reports are publi

Scope of TransmiT

2.6. From the work  carried out by our academic advisors, dialogue with
stakeholders and responses to our call for evidence, interactions with our work on
network constraints, and participation in discussions in Europe, we identified a
spectrum of emerging options. The range of options reflects the divergent views on
th e importance of cost reflectivity and about the ability of the current arrangements

to help deliver a balanced, sustainable and diverse generation mix cost effectively for
consumers .
2.7. In May 2011 *° we consulted on how best to carry forward our work on Project

TransmiT. In the consultation we noted that there were two broad groups of
emerging options:

e Options that may imply wider change to the current GB trading
arrangements.
e Options to change transmission charging (TNUoS) alone.

2.8.  Werecognise that exter  nal developments (e.g. development of the European
Target model, UK government legislative changes, etc) may lead to the need to

evolve the GB market regime and therefore aspects of the current regulatory

framework.  However, the exact form of these change s and the scale of their impact
on transmission charging in GB is uncertain at this time and we note that such risks

® http://www.ofgem.gov.uk/Networks/Trans/PT/WF/Pages/ WebForum.aspx

10 http://www.ofgem.gov.uk/Networks/Trans/PT/Documents1/110527_TransmiT_charging_letter.pdf

™ Two of the four teams of academics we appoi nted support options  which , amongst other things , would
introduce a locational element to wholesale energy prices.

10
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are ever present. We also wish any justified changes to be made in a timely way, so
as to realise any benefits to existing and future cons umers as soon as possible.

2.9. Having considered the views of stakeholders, we also considered there to be
merit in assessing which, if any, of the options limited to arrangements that seek to

recover the costs of providing transmission assets alone, could pot entially deliver the
aims of Project TransmiT and bring benefits to consumers in the shorter term.

2.10. Against this background, we explained in our May 2011 consultation that

options that would require more fundamental change to the electricity transmission
charging and wholesale market arrangements would not be included within the scope
of Project TransmiT. We  noted that we  will continue to consider the consequences of
European developments for the arrangem entsin GB and whether these

developments imply the need for reform of the GB market . We also consulted on our
proposal to launch a SCR to focus on potential short -term changes to the current
TNUOS arrangements. We remain committed to future consideration of European
developments on GB charging arrangemen ts.

Significant Code Review

2.11. Following responsesto our May 2011 consultation we launched a 6Significant

Code Reviewd (SCR) on el ectriioduly30llt ¥ massesiassi on char gi
range of poten tial options for TNUoS changes from :

Socialised charging . whereby partorall of transmission costs are recovered

through the same uniform tariff applied to all generation users, whatever their

type and wherever they are located. Similarly another set of uniform tariffs

would apply to demand users;

to

Improved 61l ncremental Cost Re(loatmpgrdvedPrli CRRid 6

which modifies the existing ICRP approach to improve the accuracy of the

|l ocati onal signals, taking account of generatorsd

2.12. A key part of the SCR has been the quantitative modelling of the impact of
these different options.

2.13. There was broad consensus from industry in support of our decision to exclude
options that imply potentially more fundamental change (i.e. options that could

impact on the GB market arrangements) from t he scope of Project TransmiT and the
SCR.

12
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2.14. As noted above, the SCR process is seeking to make any justified changesina
timely way, so as to realise any benefits to existing and future consumers as soon as

possible. The aim of the SCR is therefore to re view the current principles on which

the charging arrangements are based and to identify any appropriate changes limited

to the current transmission use of system charging arrangements.

Technical working group

2.15. To help us identify and specify potential alte rnative charging methodologies to
be assessed we established and chaired a technical working group (WG) of 14

industry participants  **, representing a wide range of stakeholder interests. The

purpose of the working group was to assist with developing the te chnical detail of the
potential options for change.

2.16. Detailed responses to our original Call for Evidence plus other feedback from
stakeholders identified a number of concerns and issues with the existing approach
to transmission charging. These issues and concerns were grouped into six
themes **:

Theme

1. Reflecting characteristics of users

2. Geographical/ topological cost differentiation
3. Treatment of security provision

4. Reflecting new transmission technology

5. Unit cost of transmission capacity

6. G eneration and Demand (G:D) split

2.17. Between July and November 2011 the WG met eight times to develop the

technical detail of the potential options for change. They did this by examining the
issues raised by stakeholders and consider ing the range of pos sible choices for
addressing them under each charging approach. This was done for each of the six

themes to arrive at a view of the most appropriate technical detail for the alternative

charging approaches

2.18. Section 11 of the Report of the Technical Worki ng Group summarises the

WG6s recommendations for the technical det ai l of the
highlighting where consensus was reached and where options remained. The

summary tables from that report, setting out the areas of consensus and are as

where Ofgem was required to make a decision, are reproduced in Appendix 4.

3 The membership and TOR for the WG are available on our website at:
http://www___.ofgem.gov.uk/Networks/Trans/PT/WF/Documents1/TransmiT%20WG%20Initial%20Report.pdf

14 More information on the themes was presented to the WG and is available from the Ofgem web forum:
http://www.ofgem.gov.uk/Pages/Morelnformation.aspx?docid=118&refer=Networks/Trans/PT/WF and
http://www.ofgem.gov.uk/Net works/Trans/PT/WF/Documents1/Transmit%20charging%?20list%20WG3.pdf
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2.19. Agendas, papers and minutes for the WG meetings are available on our
website *°. The working group report has also Been

Modelling work

2.20. We appointe d external consultants, Redpoint Energy Limited (Redpoint), to

carry out detailed modelling work for the SCR. This identified the potential impacts
of the different  candidate options for change. = We provided Redpoint with the

technical detail of charging o ptions for the modelling exercise, drawing on the work
carried out by the WG.

2.21. To undertake the analysis Redpoint developed a modelling framework in
conjunction with Ofgem and NGET that incorporated modules for transmission
charging, system dispatch, marke t pricing, constraint forecasting, and generation
and transmission investment decision making. Feedback was sought from the WG on
the methodology and assumptions, and a number of updates to the approach were
made on the basis of this feedback.

2.22. Werecogn ise thatt here are almost unlimited variations of transmission
charging that could be assessed. However, this must be balanced against several
practical restrictions. For example, the modelling process is complex and takes

considerable time and effort to construct, refine and run. Furthermore, because  we
are seeking to make any justified changes in a timely way to raise any benefits as

soon as possible, it makes sense to move as quickly as practicable to identify

potential improvements.

2.23. For practical purp oses we therefore sought to identify a small number of

charging approaches that could be expected to be considered by the broadest

spectrum of stakeholders to be 6front runners
broad themes identified for potential chang e. We consider that, with the

collaboration of industry, it has not been necessary to model every permutation to

determine a robust way forward.

Wider stakeholder engagement

2.24. We have also engaged with the wider stakeholder community throughout the
process . We have held two wider stakeholder events to provide general updates on
the progress of our work and to seek feedback in June and August 2011. Initial
modelling results were also presented at the event in August and a further update
provided at a stake holder event in November 2011.

5 http://www.ofgem.gov.uk/NETWORKS/TRANS/PT/WF/Pages/WebForum.aspx
18 hitp://www.ofgem.gov.uk/Pages/Morelnformation.aspx?docid=166&refer=Networks/Trans/PT/WF
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3. Charging options and modelling approach

Charging options

3.1. Under Project TransmiT, we have assessed a range of potential options for
TNUoS changes from sociali  sed charging to improved ICRP

3.2.  Asnoted in chapter 2, the WG playe d a pivotal role in helping us to decide the

precise options that we should model. In particular,t he WG provide d input into the
development of the technical detail associated with the alternative charging
approaches. In ultimately determining the detalil s of the modelling options, we built

on the advice of the WG and also took into consideration:

e Theaimsof Project TransmiT .

e All the information received since the launch of Project TransmiT .

e Evaluation of whether the WG has provided a robust justification  for a
proposed alternative.

e Technical information from NGET, as owner of the TNUOS charging
methodology and associated information system arrangements, on the
possible development and implementation timescales of the possible options
(noting a key objecti  ve of the SCR process is to facilitate appropriate changes
in a timely way to raise any benefits as soon as possible)

3.3. Asaresultof these considerations we decided to model three core approaches
i status quo, improved ICRP and socialised, plus one varian t each of improved ICRP
and socialised. These models are summarised below:

Table 1: Summary of  base case transmission charging options '’

‘ Status Quo ‘ Improved ICRP ‘ Socialised ‘
Wider investment Locational As for Status Quo Socialised
. No locational
Local asset charge As®t specific As for Status Quo differentiation
) : 27%:73%, moving to
G:D split 15%:85% from 1 April 201 As for Status Quo As for Status Quo
Dual criteria, based on two pa
WWISF1Q YR WwWe
. . . with the year round element Energy based
Wider tariff CapacitpasedMW) multiplied by a specific load (MWh)

factor (calculated exante
based on historical data)

” Note that in all scenarios we asked Redpoint to assume that there would be no change to the current
con nection/use of system charging boundary, the mechanism for recovering the costs of balancing
services (including constraint costs), which are currently recovered equally across all users, and that
uniform location loss factors would apply.
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Status Quo Improved ICRP Socialised
HVDC I.|nes. Full costs, mclgdmg No change from Status Quo Not relevant
expansion factor converter stations

Apportioning flows in

proportion relative to
circuit ratings across key

network boundaries

HVDC lines:
treatment in load
flow modelling

No change from Status Quo Not relevant

As for Status Quo, but for
Local security No change from current island lirks, security factor
factors methodology effectively reduced to 1.0
where there is no redundancy

Not relevant

3.4. Based on the outcomes of discussion at the WG we also instructed Redpoint to
conduct sensitivity analysis on two variants of the alternative charging option
designs, reflecting two of the key points of discussions in the WG:

e An improved ICRP policy sensitivity which excludes converter station costs
in HYDC expansion factors under improved ICRP for those links that parallel
the onshore AC network (i.e. not those that are radial in nature). 18

e A socialised policy sensitivity which retains asset -specific local charges

(E/kW) under the Socialised model, with the uniform tariff only replacing
wider *° charges. %

Modelling approach

Objectives

3.5. The key objective of the mode lling is to provide quantitative evidence of how
each charging approach might best facilitate the aims of Project TransmiT; to

facilitate the timely move to a low carbon energy sector whilst co ntinuing to provide
safe, secure, high quality network se rvices at value for money to existing and future
consumers .

3.6. In practice this has meant modelling the impact of alternative charging

options on:

18 Under this app roach, the expansion factor (i.e. multiple of 400kV OHL costs) for HVDC links was to be

re-calculated to exclude the costs of the converters, thereby reducing the effect on locational tariffs, but

not completely removing the cost from the locational signal . Hence, wider tariffs do not increase to the

same extent as they would under the base case Improved ICRP option.

19 The TNUOS tariff for use of assets in the deeper transmission infrastructure (I
I nterconnected Tr ans mi s soirond wd ydsetr edns@ph(inkdtol Soyhponent parts; a

locational element and a residual element. The | ocational el ement covers all i nvest men
assets (e.g. wires). The residual element recoverscostsof finclnocati onal 0 abswatohspthal e. g. s

contribute to overall security. The two elements ¢ ombined are referred to as the w ider zonal tariff.

20 This modelling approach was constructed to reflect the view of some WG members that the defining

feature of the socialised approach, a u niform tariff for use of the MITS network, should be central to a

modelling approach but considered that a cost reflective tariff for infrastructure assets that do not meet

the MITS boundary criteria (as established under ECM -11) should also be investigate d.
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e The deployment of low carbon generation across GB  and the impact on
achieving the government 0s tefyaangetof80doé Ener gy Str a
generation from renewable ~ sources by 2020. #
e The de -rated generation capacity margin of the system. Note that a capacity
mechanism is included in the mod elling approach to reflect the UK
go v e r n meHiettidcisy Market Reform (EMR)  #? proposals.

e¢ The impact on avoidabl e oOwelfawmeasueect or costsod (a
represent ing the change in total cost to society of mee ting electricity
demand) and the i mpact on O6consumer bill sé.
3.7.  The impacts of alternative charging options were quantified by reference to

the status quo  counterfactual, facilitating comparison across charging options. The
modelling approach is designed to indicate the change across options rather than the
absolute level of costs.

3.8. In order to undertake effective cost/benefit anal ysis of the different options

and to ensure consistency with prior Ofgem models , generation decisions  on new

build/retirement and transmission investment s are modelled endogenously (i.e. built

into the model). In other words, optimal investments are chosen according to the

model 6s decision rules, and are influenced by the di
under each option.

3.9. To achieve the above aims we commissioned Redpoint to develop a modelling
tool with the following main features:

e Least cost optimisation or pierfect f orsanslates full (or perfect)
information  about future outcomes, economically rational behaviour and
ability to react instantly to signals on transmission charges and generator
locations.  Under this approach generation and transmiss ion investors react to
each otherds investment plans every year until th
combination of investments is determined.
e Agent simulation or fAi mperf ect :fsinuolaes éxpgehtéddpl ayer
behaviour under uncertain conditions and models how pl ayers react to various
policy options assuming imperfect information about how other parties will
react and a limited view of how future prices will develop.

3.10. The results in this document a re based on the imperfect foresight modelling 3,

2L The EU Climate and Energy package, formally agreed in April 2009, commits the EU to achieving an

increase in use of renewable energy by 2020 compared with 1990 levels . The package includes a binding

renewabl e target of 20%. Thetistodelver 15%hemewable@rfergy bly 2020. t a r gThe

UK g o v er n Renewable€nergy Strategy, published in June 2009, suggested that the UK electricity

(RES-E) target could be best achieved by renewable generation providing about 30% of the total

electric ity generation by 2020.

ZFurther information on the UK governmentds EMR work is available
http://www.decc.gov.uk/en/content/cms/consultations/emr/emr. aspx

2 This approach was discussed at WG 7 where it was explained that the Perfect Foresight analysis showed

that where convergence occurred the results were similar to the Imperfect Foresight results.
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Modelling approach t o low carbon support

3.11. There are important interactions between transmission charging and the levels

of support that different forms of low carbon generation require if they are to be

built. Whilst Project TransmiT is a review of TNU0S charging, the intera ctions with
the UK governme n t &BIR need to be taken into account.

3.12. Different charging options have the potential to lead to significantly different
volumes of low carbon generation for any given level of low carbon support

could impact the level of s upport required to meet any particular target.
Nonetheless, transmission charging is only one element in the delivery of renewable
deployment in line with the UKgovernment d8ds environment athe t arget s,
level of external  subsidy available .

% and

3.13. Gover nment has yet to set the level of support (in the form of Contract for
Differences, or CfDs) for low carbon generators to be introduced under EMR.

However, the UK g overnment has indicated that it will take into account the effect on
low carbon deployment  of the result of the TransmiT project in setting subsidy levels

3.14. Re dp oimotedirg therefore assumes a simplified interaction between
transmission charging and low carbon support options. This is based on the view
that:

e We consider it is robust to assu me that the EMR work will set low carbon
support to ensure that the legally binding 2020 renewable target is met.

e It is not appropr ipckvwnndrsod iOf geenr n® &f technol ogy
growth/entry/exit or attempt to second guess the evolution of the EMR low
carbon support policy to meet the overarching policy targets across the
modelling horizon.

25

3.15. To capture these different effects, a simplified interaction between TNUoS and
low carbon support  was undertaken in the modelling exercise through the analysi s of
two different bases

. Equivalent levels of low carbon support across the three base case options
(and two variants) in order to isolate the impacts of the different charging
options on deployment rates (AStagg 10

. Adjusted levels of low carbon suppo  rt to deliver the same renewable output in
2020 and carbon intensity in 2030 for all charging options, to facilitate the
comparison of costs between them (ASt age 2

3.16. Inthe Stage 1 modelling, low carbon support  for the status quo model is set

to ensure the legally binding 2020 renewable target is met and a level of carbon

“fHlLow carbondo includes on s H bionasswiave/tdal, nocledr ani 63Se  wi n

%5 n accordance with the UK gover n RenewableEnergy Strategy.
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intensity consistent with the  current policy intention of ~100 g/kWh  ?° by 2030 is
delivered . These support levels are  technology specific, based on the estimated long
run marginal cost  of each technology #’. These same support levels are then applied
to the other charging approaches, allowing the impact of transmission charging alone

on renewable deployment to be identified.

3.17. Stage 2 assumes that DECC sets th e levels of low carbon support so that
renewable targets are met whatever the transmission charging approach. The aim of
Stage 2 modelling is to uniformly adjust the level of low carbon support (CfD strike

price) in the other charging approaches to achieve an outcome comparable to the

low carbon support targets reached in status quo (comparable in the sense that the

2020 and 2030 targets are met in all cases, but not necessarily by the same plant

mix). We are of the view that the stage 2 modelling is
worl d6 outcomes for | ow carbon support, and all ows cos

policy options since each delivers broadly equivalent renewable energy and carbon
intensity outcomes.

Input assumption sensitivities

3.18. Redpoint carried out two sensitivity analyses a round input assumptions for the
status quo, socialised and improved ICRP approaches

e An RO-banding sensitivity was constructed after the launch of the
Government 6 s c onnrevised Raméwiabbes Obtigation banding levels.
In response to stakeholder f  eedback, we considered it importanttore -runthe
Stage 1 modelling under revised assumptions to understand better the impact
of the charging options assuming no further changes to existing levels of
renewables support before 20 20.%8

e A low gas price sens itivity ~ which is based on a 15% reduction in gas prices
in all years, relative to the base case assumptions. This sensitivity was
chosen in recognition of the uncertainty surrounding future gas price and the
importance of coal and gas price differentials in driving constraint costs

% 50 g/lkWh recommended by the Committee on Climate Change (CCC) in its 4th Budget Report, which

the Government recently accepted (2023 -2027), but 100 g/kWh was assumed in the analy  sis supporting
DECCO6 s Coarddtation.
More detail is provided in Redpointés report.

B1n this sensitivity, the proposed RO bands contained in the UK g
Renewables Obligation banding revi ew, published in October 2011, have been applied until 31 March

2017. From 1 April 2017, CfDs are set at levels equivalent to the remuneration under the RO (including

power and LEC revenues). All results are based on imperfect foresight.
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4. Modelling results: impact of options

Question box

Question 1: Do respondents consider that we have appropriately identified and
where possible quantified the impacts of the Project TransmiT options  ?

Question 2: Do respond ents consider that there are additional impacts which we

should take into account in the decision making process and, if so, what are these  ?
Question 3: Do respondents consider that we have appropriately identified the

potential interactions of the Proje ct TransmiT options?

Question 4 : Do respondents consid er that we have appropriately i dentified the likely

impacts or consequences of these interactions?

Introduction

4.1. In considering the implications of the alternative modelling approaches to
TNUoS chargi ng, we have taken into account, amongst other things, the analysis
undertaken by Redpoint and the views of wider stakeholders received throughout

this process . This chapter assesses the proposals against the objectives of Project
TransmiT .

4.2. In this section we summarise the overall quantitative analyses conducted by
Redpoint for the three core charging options. This secti on is complemented by
Appendix 2 which provides a further assessment of the impacts. This document in

its entirety forms our assessment o f the impacts of the options.

4.3.  We present the following types of impacts for status quo, i mproved ICRP and
socialised charging:

e Impacts on transmission charges: transmission charges are a factor
influencing the decisions of generators regarding where to lo cate their
plant, and which plant to retire % The signals provided by charges are one
cost consideration that can therefore affect generation deployment and
power sector costs

e Impacts on sustainability goals: estimated using the results of Stage 1
model ling, with low carbon support held fixed across the charging options

2 The location o f generating plant on the system also affects the level of constraint costs which will drive
future decisions on when and where to reinforce the transmission network. These reinforcements then

feed into transmission charges which then also influence gener atorsdé decisions. sthhis in turn aff
level of transmission charges.
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e Impacts on security of supply : measured using de -rated capacity
margins, based on Stage 2 modelling.

e  Overall cost impacts : based on Stage 2 modelling

e  Cost -benefit analysis and distribut ional impacts  : aggregate impacts

on power sector costs and consumer bills, also based on Stage 2 modelling.

4.4.  The impacts of alternative charging options on power sector costs and
consumer bills are quantified by comparison to the status quo counterfactual

Impactsont  ransmission charges
Overview

4.5.  The allowed revenue that the transmission companies are allowed to collect,

known as the Maximum Allowed Revenue ( MAR)* under status quo is projected to
increase over the next 20 years . Thisis because as new gene ration capacity
(particu larly renewables) is connected to the system it lead s to greater expenditure
on transmission network reinforcements. The modelling suggests that this would be

reflected in increasing charges on average under any transmission chargin g option.

4.6. Increases in MAR for socialised and improved ICRP are broadly similar, but for
socialised charging the increase in MAR is significantly higher. This is because of an
increase in  onshore and offshore wind build, at sites that are more remote and
further offshore

4.7. Currently 27% of MAR is recovered through charges on generators and 73%
from charges on demand. The modelling changes this to 15:85 in 2015 to remain
compliant with EU Tariffication Guidelines which reduces generation tariffs and
increa ses demand charges.

Generator TNUOS: improved ICRP

4.8. Improved ICRP involves a dual background (peak security and year round)
approach for assessing the incremental transmission network costs imposed by
generators. Agener at or 6 s T NWduds therefioeer lgeecomprised o fthe
following four components:

e A peak security wider tariff : charged on Transmission Entry Capacity ( TEC)
(MW) and levied only on those generators which have a high probability of

% TNUOoS charges reflect the cost of installing, operating and maintaining the transmission system for the

Transmission Owner (TO) Activity function of the Transmission Businesses of each Transmission Licensee.
A Maximum Allowed Revenue (MAR) defined for these activities and those associated with pre -vesting
connections is set by the Authority at the time of the

succeeding price con trol period. Transmission Network Use of System Charges are set to recover the
Maximum Allowed Revenue as set by the Price Control.

Transmissi
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operating at significant volumes during peak demand periods (e.g.
conventional baseload plant). The peak security wider tariff for intermittent
generators will be zero (for both positive and negative tariff zones) due to its
lack of contribution to the need for transmission network investment to
ensure demand secu rity.

e Year round wider tar iff : charged on TEC (MW) s caled by a moving average
actual load factor  specific to each generator.

¢ Residual element : ensures the necessary revenue recovery 3 The wider
tariff components noted above are added to the network -wide residual to
calculate the total wider TNUOS tariff. The improved ICRP proposal would not

alter the residual calculation relative to the status quo.
e Localtariff **: The improved ICRP proposal will not alter the local substation

or local circuit charges ¢ alculation (or the extent to which circuits are defined

as local or wider), and therefore w ould have no impact on local tariff relative

to the status quo

4.9. The peak security wider tariff would have a relatively small impact on total
charges. ltisthe use ofload factor inthe year -round wider tariff element that would
have the largest impact on generator tariffs relative to the status quo.

Consequently, although total revenue requirements are similar across the two

options, there  would be significant diff erences in TNUo0S charges to generators under

improved ICRP, in particular for low load factor generators. Relative to the status
quo option, low load factor generators in positive charging zones w ould see lower
transmission tarif fs under thei mproved ICRP methodology, and vice versa in
negative charging zones. The effect would be more pronounced for variable /

intermittent generators who would not pay the peak security wider tariff.

4.10. The impact of this is shown for 2012 in figure 1. In general, the  modell ing

results suggest that the effectofthe impr oved | CRP approach is to O6compr
locational variations in generation TNUo0S charges, particularly for low load factor

generators including  variable and intermittent renewables  **. The spread of charges

for lo wer load thermal plant is smaller than that for baseload generators due to lower

load factors, but is generally wider than for variable / intermittent generators.

4.11. Wider tariffs (i.e. including the residual but excluding the local tariff ) under
status quo range from minus £14/kW in London (the cheapest zone) to about

£25/kW in North Scotland and the Western Highlands and Skye (the most expensive

zone) **. Under improved ICRP, tariffs range from minus £2/kW (London) to £18/kW

31 To ensure the correct level of revenue is collected through each locational charge, a 27:73 split will be

obtainedforeac h triggering criterion 6potédé, without altering the size o
#1t is proposed to levy on the wider element of charge only becau
elements of transmission build made for a specific user (or users), which theref ore limit the potential for

sharing of transmission network capacity and, as such, are sized |
the Local transmission charge elements reflect the full cost of the build rather than an amount based on

its usage.

* The difference in improved ICRP average tariffs between onshore wind and wave & tidal is explained by

a higher assumed load factor (40%) for wave and tidal.

3 Note there is no difference in charges for baseload and intermittent generators under the curre nt Status
Quo approach.
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(North Scotland) for high load fa ctor generators, and from about £1/kW to £10/kW
for low load factor generators across the same zones.

Figure 1 : Indicative a  verage wider TNUQS tariffs for all generation zones

(2012)
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4.12. Asaresult , and all else being equal, zones which currently have h igh TNUoS

charges, such as North Scotland, become more attractive for siting plant with lower

load factors (including low load factor thermal generation) and zones which currently

have low positive, or negative TNUOS tariffs , such as the s outh of England, become
less attractive for plant with this characteristic.

4.13. A key difference between the status quo and improved ICRP approachesis the
assumed security factor multiplier used in the calculation of tariffs for island links

that b ecome part of the main int erconnected transmission system (MITS) . For
improved ICRP we have assumed that the security factor multiplier would effectively
be lowered for links with no redundancy on the sub -sea component of the

transmission link, even for links that meet the MITS cr iterion * (and form part of the
Owi der 6 network for charging purposes). This would
factor multiplier (currently 1.8) would be used for all circuits that meet the MITS

boundary criteria except for the single sub -sea circuit bet ween the island group and

the mainland that would have a specific factor of 1.0 for this section of cable. This
assumption lowers  future transmission tariffs for use of the proposed links to the

Scottish island groups of Orkney and Western Isles (and ther efore island generators )
relative to the  status quo. Shetland is not expected to become part of the MITS and

is therefore unaffected by this.

% Asdefinedin14.1554 -6 of NGET6s Methodol ogy Statement.
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4.14. Figure 2 shows the projected evolution of tariffs for North Scotland and

Central London (on average) coming from the model over the period to 2030 . These
tariff changes are driven by changes in MAR, the G:D split and specific transmission
reinforcement decisions. For example, charges fo r generators located in North

Scotland in 2020 increase  as a consequence of the  planned HVDC reinforcement
projects.

Figure 2 : Improved ICRP base case
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Demand TNUoS: improved ICRP
4.15. Differences in demand TNUoS charges between status quo and improved ICRP
are relatively minor, driven almost entirely by differences in generation and
transmission backgrounds . This is because the methodology for calculating demand
charges is the same. The exceptions are following the commissioning of new HVDC
links which tend to lead to lower demand charges in Northern Sco  tland.
Generator TNUo0S: socialised
4.16. By making all charges uniform, the socialised approach  would have a very
significant impact on locational price signals for generators. Generators that are
currently in high TNUoS charging zones w ould face lower charge s. Thisis
particularly the case for generators with low load factors (such as wind generators)
as these generators will generate less MWh for the same TEC (the basis for status

3¢ Baseload generator assumes 100% load factor at peak and 70% annual load factor. Intermittent
generator assumed 28% annual load factor, representing a typical onshore win d generator and no use of
system at peak.
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quo charges). Conversely, generators currently in low or negative TNUoS charg ing
zones w ould face higher charges, particularly those operating at high load factors.

4.17. Hence, zones which currently have high TNUoS zonal tariffs (e.g. North

Scotland and Western Isles & Skye) become relatively more attractive for siting

plant, particul arly for lower load factor generators , all else being equal . Areas which
currently have low positive, or negative zonal TNUoS tariffs, such as the south of

England, become relatively less attractive for plant generally, relative to the status

quo. Offshore generator s would also benefit under the s ocialised approach, since
under the model chosen for analysis the costs of local assets 37 would also be shared,
reducing, significantly in some cases, the TNUOoS tariff paid to recover the costs of
the offshore trans mission o wner (OFTO) asset relative to the status quo.

4.18. Charges increase rapidly over time under the socialised approach (see figure
3) because of the increase in MAR. The reduction in charges in 2015 reflects the
assumed change in the G:D split to remain compliant with EU Tariffication
Guidelines.

Demand TNUO0S: socialised

4.19. Socialised demand tariffs w  ould also be very different  to status quo , resulting
in tariff increases in Scotland and the north (and other relatively low tariff zones

currently) and lower  charges in London and the south. Again, tariffs rise rapidly
because of increases in MAR and the assumed change to the G:D split.

Figure 3 : Socialised TNUoS charges (all zones)
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37 We also included the sensitivity where local asset charges would be retained within a Socialised
approach as presented below.
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Impacts on sustainability goals
Overview

4.20. The impact of the different charging approaches on the sustainability goal is
best assessed using the stage 1 modelling. This involves setting low carbon support
under the status quo to deliver renewable generation and carbon intensity targets
and then applying the same level of support to the other options. The results of this
are summarised in figure 4.

Figure 4: Renewable generation, 2011 T 203 0 (stage 1 modelling)
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4.21. We have also tested the impact on deployment of retaining the levels of

support at levels consistent with those in the recently announced Renewables

Obligation re -banding review. The stage 1 modelling results suggest that all base

case charging approaches meet the legally binding 2020 target. However, socialised
charging could be expe cted to result in the most renewable generation (hitting 30%

of total demand one and a half years early and 37% of total demand in 2020 versus

the target of 30%).
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Fig ure 5: Renewable generation, 2011 -2020 (assuming existing levels of
low carbon sup port)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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4.22. The following sections consider the effects on sustainability of both the
improved ICRP and socialised charging approach in more detail.

Sustainability: improved ICRP

4.23. The modelling suggests that, for the same level of low carbon support,
improved ICRP could somewhat increase the probability of hitting the 2020
renewables target, relative to the status quo, by increasing the deployment of

onshore wind in Scotland. For the same level of support, renewables output hits
30% of total demand in mid to | ate 2019 and is 0.6 percentage points higher than
the status quo by 2020.

4.24. In terms of capacity mix, the key difference between improved ICRP and

status quo by 2020 is an additional 1.5 GW of onshore wind built under improved
ICRP as a consequence of  redu ced wider TNUoS tariffs  for low load factor generators
in positive TNU0S zones. Accordingly, slightly less baseload generation is required to

meet demand.

Sustainability: socialised

4.25. Under socialised, the modelling results indicate that renewable output is 6.2
percentage points higher by 2020 relative to the status quo, thereby reducing the
risk of missing the 2020 target if the levels of low carbon support do not deliver.

4.26. In terms of capacity mix, the modelling suggests that there are more

significant di fferences under s ocialised charging relative to status quo. In partic ular,
the modelling suggests that socialised charging would further facilitate the

deployment of new renewables, resulting in an additional 1.5 GW of onshore and 6.8
GW of offshore wind by 2020 comparedto  the status quo, due to lower charges for

low load factor generators in the north and offshore. As a result, the bulk of the
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additional renewable  generation in 2020 under socialised charging would come from
offshore wind.

4.27. The modelling also suggests less nuclear capacity by 2030 and slightly less
biomass generation compared to the status quo. Both effects are the result of load
factor influences on charging. As a baseload generator with a high load factor,

nuclear would be expected to pay an increased level of charge under the socialised
approach. The effect is exacerbated by the fact that many of the pre -designated
nuclear sites are in the south of England and would otherwise have benefitted from

low or even negative locational charges under the status quo. High load factors are
also associated with biomass plant and the location of most available projects in the

south, where transmission charges are relatively low under the status quo, and
would rise under a socialised approach.

Sustainability: stage 2 modelling

4.28. In the stage 2 modelling low carbon support levels are adjusted to ensure that

each charging approach delivers broadly the same level of renewable output. Even

so0, the change in capacity mix observed in the stage 1 re sults carries through to the
stage 2 results, with socialised charging involving a greater reliance on offshore

wind. This effect is highlighted in the figure below.

Figure 6 : Rene w able generation deployment to meet 2020 target T stage 2
modelling
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Impa cts on security of supply

429. Redpointdéds analysis assumes a simple capacity mec
reflect the policy intention of the EMR. With this mechanism in place security of

supply is similar across all three options (and their variants). Modelled de-rated

capacity margins (see figure 7 below) are similar across the three base case options

to 2020 and do not drop below 12%
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4.30. Ingeneral,de -rated capacity margins are slightly lower under the socialised
approach, which in the near term is the result of more rapid retirement of older gas
plant currently benefiting from low or negative TNUo0S charges. In the longer term

this reflects slightly delayed new C ombined Cycle Gas Turbine (CCGT) investment for
similar reasons.

4.31. Removing the capacity mechanism assumption would reduce the de -rated
capacity margin across all options and possibly lead to regional security of supply

issues under all options. Nonetheless, we consider it is robust to assume that the
EMR work will develop a capacity mechanism to conti nue to ensure security of supply

across the modelling horizon.

Figure 7 : De -rated capacity margins (Stage 2 modelling)
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Impacts on overall costs
Overview

4.32. Overall cost impacts are compared using the stage 2 analysis, which adjusts

levels of low carbon s upport so that each charging approach results in broadly

equi valent |l evels of renewabl e generation, facilitat:i
basis. All results in this section are based on the Stage 2 modelling.

4.33. The assessment focuses on the impact o f socialised and improved ICRP

chargingversus the st at us gquo on avoidable Opower sector cost
bi | | ewrsectorrosts are used as a welfare measure as they represent the

change in total cost to society of meeting electricity demand. Consumer bill impacts

are not an overall welfare measure, but rather the impact on just one part of society.
The difference between impacts on power sector costs and on consumer bills is

% 0On 16 December 2011, the UK government announced its intention to bring in a market -wide power
capacity mechanism . More information is available from DECCé6s website:
http://www.decc.gov.uk/en/content/cms/news/emr_wms/emr_wms.aspx
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producer surplus, which represents earnings by generators and transmis sion owners
above their long -run cost of delivering electricity (i .e. changes in profits in the power
sector).

Impact on overall costs

4.34. Table 2 shows the impact on total power sector costs relative to status quo for

the period to 2020 under the improved ICR P and socialised charging options.
Table 2 : Power sector cost a nalysis (Stage 2 modelling) %9
NPV 2012 to 2020 (at 3.5%) - £mn real
Improved N
ICRP Socialised
|Generation costs -313 -453
hransmission costs 8 1,569
(Constraint costs 171 1,452
Carbon costs 11 201
Total impact on -122 2,769
[power sector costs

4.35. This shows a small net benefit of £122m for improved ICRP, accruing mostly
towards the end of the period, and significant net costs for socialised of £2.8bn

(larg ely due to high transmission and constraint costs). The year by year numbers
are illustrated in figure 8.

3 Ppositive figures represent cost increases relative to the status quo. Negative numbers represent cost
decreases (savings) relative to the status quo.
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Figure 8: Net benefit of total power sector cost analysis
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4.36. Between 2021 and 2030 power sector costs under improved ICRP are

projected by the  model to be slightly higher (~£500m) overall relative to the status
quo. This is explained by increased penetration of low load factor generation, the

majority of which will connect at more peripheral locations, placing an upward

pressure on the current level of constraint costs, which, in turn, will drive future

decisions on when and where to reinforce the transmission network. This feedback

loop is seen to increase transmission costs to a level where they ultimately offset the

low generation costs obse  rved up to 2020. However, the differences with the status
guo are small relative to the overall cost of supplying electricity in this period.

4.37. For socialised charging power sector costs between 2021 and 2030 continue to
rise, totalling £10.8bn over this pe riod, driven by transmission costs of £7.9bn and
constraint costs of £4.5bn due largely to the increasing volume of offshore wind
generation.

Generation  costs

Improved ICRP

4.38. Generation costs are forecast to fall by £300m in the period to 2020 because

of in creased deployment of renewable generation and reductions in fuel and fixed
operating costs as a result. There is also a geographical shift in the location of
onshore wind towards  northern Scotland, saving generation costs through a higher
average load fa ctor.

4.39. After 2020, generation costs follow a similar trajectory under improved ICRP.
The analysis indicates that there is a saving of £965m in generation costs under
improved ICRP up to 2030.
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Socialised

4.40. With socialised charging, generation costs are exp ected to fall by £453m in

the period to 2020, compared to the status quo. This effect is the result of a shiftin
location of renewable build to exploit higher resource sites . In particular, onshore
wind moves to north ern Scotland, exploiting the higher average load factor available

there, and offshore wind build  moves from the Irish Sea and Moray Firth zones to
relatively shallower locations at Dogger Bank and Hornsea, resulting in savings in
generation costs.  The resulting fuel and operating cost reduc tions are partly offset
by higher capital costs, but overall savings remain.

Transmission costs

Improved ICRP

4.41. Transmission reinforcement decisions respond to the volume and location of

generation capacity based on the economic trade - off between expected co  nstraint
costs on different boundaries and the cost of new transmission reinforcements. In
the case of improved ICRP, transmission costs are forecast to rise slightly versus

under the status quo, by £8m in the period to 2020 (see table 2 above).

4.42. The in crea se in transmission costs under i mproved ICRP (and s ocialised )
charging is driven in particular by the increase in onshore wind build in the North of

Scotland , which brings forward the build of new HVDC links tha t reinforce boundaries
between n orthern S cotland and demand centres further south . Figure 9 shows that
onshore transmission reinforcement costs are higher than those under socialised
between 2018 and 2021 as a result of these relatively high capital cost investment

projects being brought forward

Socialised

4.43. Transmission costs under socialised charges are expected to be considerably

higher than under the status quo, totalling an additional £1.6bn in the period to 2020

(see table 2 above). This is a consequence of the significant increases in on shore
wind in North Scotland and offshore wind in locations that are shallow (and therefore

lower cost to build) but further offshore, such as Dogger Bank. This additional

capacity remote from the MITS infrastructure brings forward the need for costly

rad ial offshore connections and increased reinforcement onshore.

4.44. Figure 9 shows that o nshore transmission reinforcements are brought forward
(relative to the status quo) , but at a slower rate than that observed under improved
ICRP. However, the reduced level of transmission cost relative to improved ICRP up

to 2021 is eradicated after this time because the wider geographical spread of build
under s ocialised triggers a need for earlier build of additional reinforcement projects,

for example the Humber  -Walpole HVDC link.

4.45. The impact on cumulative transmission investment is shown in figure 9.
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Figure 9 : Modelled reinforcement costs to the MITS
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4.46. Offshore transmission build is also important to total transmission costs.

There are further increas  es in transmission ¢ osts under s ocialised charging due to an
increase in offshore wind build, at sites that are further offshore (for example,

Dogger Bank is developed under s ocialised, but not under the other policy options).

Under improved ICRP, on the other hand, offshore

transmission costs are slightly

lower than under the status quo (see Figure 10 ), offsetting additional costs from
onshore reinforcement . The overall costs of onshore, offshore and island
transmission are reflected in differences in the maximum allowed re venue for

transmission owne rs.

Figure 10 : Offshore and island transmission: cumulative investment costs
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Constraint costs
Improved ICRP

447. Redpointédés anal ysis
improved ICRP and status quo until 2020, rising

suggests that constrai
by £170m. This indicates that

additional transmission reinforcement under improved ICRP is sufficient to relieve
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most of the additional transmission constraints associ ated with more onshore wind in
north ern Scotland.

4.48.  After 2020, the level of reinforceme nts does not quite keep pace with the
greater levels of renewable deployment in Scotland and constraint costs rise as a
result relative to the status quo.

Socialised

4.49. Constraint costs under socialised are forecast to be £1.5bn higher than under
the status quo in the period to 2020, with costs rising rapidly after 2017.

4.50. These increased costs are explained by the different locational pattern of

build, of both renewables and CCGT. The analysis suggests that the rate of

transmission reinforcement does not kee p pace with the increase in constraint costs
caused by this generation pattern. By 2025, the possible reinforcements assumed in

the model (based on available data) are exhausted and hence constraint costs

continue to increase after 2025. It is possible t hat some of these constraints could
be reduced if more transmission reinforcement options were available , but this would
require additional spend on transmission reinforcement, which would itself impose

more cost. Figure 11 illustrates the trajectory of co nstraint costs under each of the
alternative charging options.

Figure 11 : Constaint costs (Em )
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Consumer bills

4.51. The impact of improved ICRP and socialised charging relative to the status
quo on consumer bills from 2012 to 2020 is summarised in table 3. This shows costs
for consumers of £0.9bn for improved ICRP and £6.9bn for socialised.
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Table 3 : Consumer bill cost a nalysis (Stage 2 modelling)

NPV 2012 to 2020 (at 3.5%) - £mn real

| Improved -
‘ ICRP Socialised
[

‘?Wholesale costs (inc
BSUoS, losses & 1,436 7,433

Fapacity payments)

iDemand TNUoS

L -98 849
Fharges
lLow carbon support -441 -1,406
i‘l‘otal impact on 897 6.876
lconsumer bills ¥
4.52. The year to year impact on avera ge bi lls is set out in figure 12 . Socialised

charging has a significant impact on consumer bills from the outset, whereas under
improved ICRP the bill impacts are close to zero in the early years, before rising after
2017. However, in the context of total cos ts, these improved ICRP bill increases are
small. Moreover , we note that higher prices could result in a more efficient market
outcome if they more accurately reflect all the relevant costs. Whilst a suppressed

price is better for consumers in the short -run, it is inefficient and may ultimately
damage consumer interest in the long -run. As such we would have to consider the
increase in consumer bills with market efficiency in mind.

Figu re 12 : Change in average consumer bills versus status quo
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Wholesale co  sts

4.53. The relationship between power sector costs and consumer bills is complex.
The main driver of increased bills is higher wholesale prices caused by small
reductions in capacity margins between 2016 -2020 due to earlier retirements of
some plant that bene fit from negative TNUoS charges under the status quo.
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4.54. In addition, under socialised charging there is an immediate increase in

wholesale costs due to an increase in the short -run marginal cost element of market
prices as a result of introducing energy base d (£/MWh ) transmission tariffs . The
combination of these factors results in consumer bills increasing by more than the

increase in power sector costs under socialised. After 2020, these effects become

less important and the higher consumer bills under so cialised broadly reflect the
higher power sector costs.

4.55. A component of the increase in wholesale costs under the alternative charging

options is also due to higher Balancing Services Use of System (BSUo0S) charges due
to higher constraint costs, and higher transmission losses. The latter increases as a
result of increased generating capacity in northern GB.

4.56. The impact on wholesale costs of both improved ICRP and socialised cha rging
is summarised in figure 13

Figure 13 : Impact on wholesale costs
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Demand TN UoS charges and low carbon support

4.57. The analysis suggests lower demand TNUoS charges of £98m under improved

ICRP in the period to 2020 relative to the status quo. By contrast, with socialised

charging demand TNUoS charges are expected to rise by £849m vers us status quo,
because of the higher MAR resulting from the greater transmission investment under

this option.

4.58. Both charging options have lower low carbon support requirements than
status quo (£400m for improved ICRP, £1.4bn for socialised), but these are not
sufficient to offset higher wholesale costs and demand TNUoS charges.

Consumer bills: regional impacts

4.59. Regional impacts on consumers will be driven by differences in demand TNUoS
charges. Under the status quo, demand charges vary by location for 14 d ifferent
charging zones. They are highest in the south and lowest in the north and Scotland.
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4.60. Differences in demand TNUoS charges between the status quo and improved
ICRP are relatively minor, driven entirely by differences in generation and

transmission b ackgrounds. This is because the methodology for calculating demand
charges is the same across these two charging approaches.

4.61. By contrast, differences between the status quo and socialised are significant.
Under socialised charging demand TNUoS charges do not vary by location, and so
compared to the status quo would increase in Scotland and the north and fall in the
south. The impact of this for an average customer is shown in table 4.

Table 4 : Change in demand TNUoS component of consumer bills for ave rage
domestic consumer, relative to the status quoin 2012
Socialised
£lyear Elyear

N Scotland £0.43 £11.24

S Scotland £0.11 £7.37

N England -£0.15 £2.26

Midlands & N Wales -£0.28 -£0.38

S England & S Wales £0.16 -£2.33

4.62. Assuming othe rconsumer c osts i wholesale costs, BSUOS costs, transmission
losses and low carbon support I are passed through to customers equally, these

regional TNUoS changes will feed through to final bills. The impact of this in 2020 is
illustrated in figure 14, w hich also shows the correlation between regional bill

increases under socialised and existing regional patterns of fuel poverty.

Figure 14 : Changein average bill vs status g uo 1 2020 (E/customer)

4.63. Under socialised charging  increases in customer bill s would be highestin
Scotland and the north (which currently benefit from low locational demand
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