
 

 

 

 

 

 

 

 

 

 

 

Potential for offshore transmission cost reductions 

A report to The Crown Estate 

 

 

13
th

 February 2012 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RenewableUK Potential for offshore transmission cost reductions V1-0.docx Page 2 of 29 

EXECUTIVE SUMMARY  

 

The continuing development of offshore transmission infrastructure in a timely and cost effective 

manner is an essential part of the delivery of offshore wind generation expected in UK waters.  

RenewableUK is providing this report to The Crown Estate as a source of material identifying 

potential cost reduction opportunities for offshore transmission.   

 

RenewableUK and The Crown Estate facilitated an industry process with two industry workshops, 

facilitated in late 2011 and early 2012, in order to identify, and describe possible cost reduction 

opportunities, given certain conditions.  The workshops produced a “long-list” of ideas and 

subsequently focused on “short-list” to develop these areas in more detail.  In addition one 

workshop considered the likely trajectory of transmission costs for two hypothetical offshore wind 

projects.  

 

A broad range of industry stakeholders participated in the workshops, including developers, supply 

chain representatives and transmission owners.   

 

This report has not considered the role of transmission charging which governs the cost to a 

developer of using the infrastructure. 

 

The opportunities described in this report are by their nature high level and identify potential cost 

reductions for transmission over the medium term.  More work will needed to develop these 

opportunities further in order to really test the scope for making a significant impact on reducing 

costs for the offshore wind sector, and it is important that the momentum generated through this 

process is carried forward. 

 

 

 

 

DISCLAIMER 

The views included in this report are those of the various participants and do not necessarily reflect 

the views of RenewableUK or The Crown Estate.  The ideas and cost savings are illustrative and from 

qualitative assessments and should not be used for anything other than a basis for progressing and 

undertaking more detailed and quantitative analyses.



RenewableUK Potential for offshore transmission cost reductions V1-0.docx Page 3 of 29 

CONTENTS 

 

Introduction and background………………………………………..4 

 

Priority cost reduction opportunities…………………………….6 

 

Potential cost reductions to 2020………………………………..16 

 

Conclusions and next steps………………………………………...21 

 

Annexes………………………………………………………………………22 



RenewableUK Potential for offshore transmission cost reductions V1-0.docx Page 4 of 29 

1. INTRODUCTION AND BACKGROUND 

 

Context 

 

1.1 RenewableUK is the trade and professional association for the UK wind and marine renewables 

industries.  The association operates several strategy groups where staff and members develop 

policy and pool their expertise to respond to events and issues.  The Offshore Grid Group works 

with the Grid Strategy Group and the Offshore Wind Strategy Group to focus specifically on 

offshore grid issues such as the Offshore Transmission Owner (OFTO) regime and offshore grid 

coordination.  The Offshore Grid Group responded to a request from The Crown Estate to assist 

in assessing potential for transmission infrastructure cost reductions. 

 

1.2 The Crown Estate embarked on its Offshore Wind Cost Reduction Pathways Development 

Project (OWCR PDP) in summer 2011.  One of The Crown Estate’s key purposes of the project is 

to describe and quantify (where possible) specific cost reduction opportunities in the offshore 

wind sector aimed at reducing costs to £100/MWh by 2020.  This project is wide ranging and is 

examining potential opportunities for cost reduction with respect to technology, the supply 

chain and financing.  Separate workstreams are considering each of these, harnessing expert 

industry views through detailed engagement.  The outcomes of this work will form an 

important source of evidence for DECC’s Task Force
1
 in its consideration of the priority actions 

and necessary interventions required to deliver cost reductions for offshore wind. 

 

1.3 Electricity transmission infrastructure typically accounts for around 10-20% of the capital costs 

of developing an offshore windfarm.  In the GB
2
 context, to date transmission infrastructure has 

been developed by windfarm developers as part of an integrated project.  Given the licensing 

requirements in the Electricity Act 1989, following commissioning, these assets are then 

required to be transferred to a third party (OFTO) via a competitive tender process run by 

Ofgem.   

 

1.4 There are a number of significant initiatives ongoing at present that mean there is a high degree 

of uncertainty about the future policy framework for offshore transmission.  These include the 

DECC/Ofgem offshore transmission coordination project, Ofgem’s review of transmission 

charging (Project TransmiT) and ongoing uncertainties in the planning regimes.  Nevertheless, 

despite this challenging backdrop there are opportunities to reduce the cost of transmission 

and contribute to the £100/MWh target in the DECC Roadmap.   

 

1.5 RenewableUK is providing this report to The Crown Estate as a source of material identifying 

potential cost reduction opportunities for offshore transmission and how they could contribute 

to the £100/MWh target.  The findings have been generated from the perspective of offshore 

wind.  However, generally speaking, these opportunities would equally apply to other marine 

generation technologies, such as wave and tidal, as these industries scale up and connect to the 

onshore grid through offshore electricity transmission systems. 

                                                           

1
 A group of industry stakeholders was established in summer 2011 to set out a path and action plan to reduce 

the costs of offshore wind, from development, construction and operations to £100/MWh by 2020. 

2
 GB Great Britain i.e. connection to onshore electricity networks in England, Scotland or Wales  
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Approach for transmission 

 

1.6 RenewableUK and The Crown Estate facilitated an industry process to identify the potential for 

cost reduction opportunities in offshore transmission.  In particular, the organisations facilitated 

two industry workshops in late 2011 and early 2012 in order to identify, describe and quantify 

possible specific opportunities that could lead to cost reductions, given certain conditions.  This 

approach was adopted in order to most effectively harness industry views and provide a forum 

for discussing key issues. 

 

1.7 The key aim of the first workshop, held on 5 December 2011, was to generate a long list of 

potential cost reduction opportunities in transmission, and potential high level impact of these.  

The main output from this workshop was a long-list of 40 opportunities. 

 

1.8 There were two key aims of the second workshop, held on 16 January 2012.  Firstly, it was 

important to distil the long-list of opportunities into a manageable short-list and to develop 

these in more detail, focussing on the conditions needed for the opportunity to be realised, 

when the benefits could come into effect and the expected cost reduction impact.  Secondly, 

workshop participants were asked to consider the likely trajectory of key transmission cost 

items (capex, financing and development costs) for two hypothetical offshore wind projects at 

intervals to 2020. Where potential cost reductions were identified, these were accompanied by 

underlying rationale for the cost movements. 

 

1.9 A broad range of industry stakeholders participated in the workshops, including developers, 

supply chain representatives and transmission owners.  This enabled vibrant discussion and 

debate from different industry perspectives.  The full list of contributors is provided in Annex 1. 

 

Outcomes 

 

1.10 Given the short timescales available and the approach adopted, the output and conclusions 

from these workshops should be considered illustrative at this stage.  Potential cost reductions 

identified are based on participant’s views of what could be achieved given certain conditions, 

and have not been derived as a result of detailed modelling or analytical processes.  

Nevertheless, the opportunities and indicative cost reductions identified in this report should be 

viewed as important “signposts” as to where detailed follow up could be focussed over the 

coming months in order to understand the likelihood of realising the opportunity.   

 

Structure of this report 

 

1.11 The remainder of this report is structured as follows: 

  

� Section 2 – Priority cost reduction opportunities 

� Section 3 – Potential cost reductions to 2020 

� Section 4 – Conclusions and next steps 
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2. PRIORITY COST REDUCTION OPPORTUNITIES 

 

Short-listing process 

 

2.1 At the first workshop, participants identified 40 potential cost reduction opportunities, ranging 

from enabling more integration of offshore transmission and advancements in new technology 

through to changes to industry regulations and framework.  This long-list was prioritised during 

the second workshop using a voting process, followed by group discussion to agree that the 

short-list focussed on the most important of the opportunities
3
.   

 

2.2 This short-listing process distilled the opportunities into the following short-list:  

 

1. Enabling anticipatory investment 

2. Enabling integrated/coordinated grid 

3. Consenting 

4. Establishing a design authority for offshore transmission 

5. Enhancing subsea HVDC cable technology 

6. Extending economic life of transmission assets 

7. Developing industry wide performance reports 

8. Standardisation 

9. Installing lower rated transmission assets  

10. Improving project visibility 

11. Improving the OFTO regime   

 

2.3 Although the long-list of opportunities was not considered in detail, they may still be important 

sources of cost reductions. The full list is provided in Annex 2 for reference during any follow up 

work.  

 

Describing the opportunities  

 

2.4 During the second workshop, each of the short-listed opportunities was considered in detail by 

small working groups.  The aim of this process was to refine the opportunity and describe in 

more detail the conditions required for it to be realised, indicate when it could come into effect 

and estimate the likely impact.  The results of this process are set out in the series of tables 

below. 

 

 

 

 

                                                           

3
 This process of establishing the short-list required participants to consider their views on the likely size of the 

cost reduction opportunity, as well as the likelihood of its delivery taking into account factors such as technical 

limitations, commercial structures and regulatory and legal constraints.  There was broad agreement across 

participants that the short-listing process identified the most important cost reduction opportunities. 
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Tables 2.1-2.11: Description and assessment of opportunities 

1. Enabling anticipatory investment
4
 

Opportunity Conditions required Timing
5
 Potential for cost 

reduction 

Enabling anticipatory 

investment in transmission.   

 

Two simple scenarios were 

identified as examples for 

consideration
6
: 

 

(i) Developing a 1000MW link 

following final investment 

decision (FID) for single 

500MW windfarm, in the 

expectation that an 

additional 500MW 

generation capacity will be 

developed at a point in the 

future 

(ii) Developing a 1000MW link 

prior to FID on any 

windfarm, in the 

expectation that 

generation capacity will be 

developed at a point in the 

future 

1) Clarity from Ofgem of the 

cost-benefit analysis 

required to justify 

anticipatory investment 

offshore, possibly as part 

of the guidance on 

establishing economic 

and efficient valuation of 

transmission assets. 

2) Explicit Ofgem approval of 

the case for anticipatory 

investments prior to 

consenting and 

development and also 

prior to start of 

construction. 

3) Revised IPC guidelines to 

enable the development 

of oversized transmission 

infrastructure. 

4) Amendment to 

generation licence to 

provide compulsory 

purchase powers up to 

point of connection 

onshore (not offshore as 

at present). 

5) Security regime that 

determines “OFTO-Build” 

final sums less than actual 

exposure to cancellation 

costs 

2016/17  5-10% of total 

transmission capex 

(i.e. across the 

sector)  

 

A significant impact 

on cost of energy 

comes from the 

reduction in build 

programme for the 

offshore wind farm if 

the grid connection is 

started earlier.  This 

could reduce the 

time between 

consent and 

energisation by up to 

2 years with a 

dramatic impact on 

wind farm project 

IRR. 

 

                                                           

4
 This opportunity combined a number of opportunities identified during the first workshop given overlaps. 

5
 This refers to the earliest time of realisation of the benefits from the opportunity if the decision to implement 

were taken in 2012. 

6
 There are many potential scenarios for utilising anticipatory investment – these are two simple examples. 
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2. Enabling integrated/coordinated grid 

Opportunity Conditions required Timing Potential for cost 

reduction 

Enabling integrated grid at a 

domestic and 

international/European level 

could lead to a significant 

reduction in the overall 

amount of transmission 

infrastructure required (due to 

sharing) leading to overall cost 

savings.  

 

There would also be benefits 

in the form of reduced 

onshore cable landings and 

the potential to move onshore 

reinforcements offshore. 

 

1) Requires common 

definition(s) of types of 

“integration” or 

“coordination” to provide 

market clarity. There is 

recognition that different 

types of integration (e.g. 

national vs. international) 

may need to be treated 

differently given different 

commercial drivers, but 

agreed definitions 

covering all types would 

provide market 

confidence. 

2) Agreed principles at pan-

European level (for 

international integration) 

on key issues such as 

charging arrangements, 

grid access, and asset 

standards. 

3) Clarity on responsibility 

for taking and managing 

investment risk for 

integrated grid. 

4) Clear incentive required to 

develop integrated grid 

solutions, for example 

through charging or 

losses. 

5) Mechanism/arrangements 

for multiple parties to 

work together on 

commercial basis for 

mutually beneficial 

solution(s). 

6) Good understanding of 

potential landfall 

constraints (e.g. physical 

and consent related). 

2017 – 

2020  

Dependent on type 

of integration / 

coordination but 

could range between 

10 to 20% of total 

transmission capex. 

 

This is consistent 

with estimates by 

NGET & The Crown 

Estate and also 

separately by TNEI 

for the DECC/Ofgem 

offshore 

coordination project.  

The benefit is 

greater for higher 

installation 

scenarios.  
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3. Consenting
7
 

Opportunity Conditions required Timing Potential for cost 

reduction 

Greater certainty over timing 

of consent decisions would 

enable transmission 

development/contracting 

process to start earlier.  This is 

important as lead times for 

transmission plant are 

typically longer than for other 

windfarm assets. 

 

Bringing forward the delivery 

of transmission network in this 

way could lead to relatively 

significant savings for the 

windfarm overall (e.g. earlier 

output, reduced grid risk, etc.) 

 

1) First project to 

successfully go through 

IPC process will provide 

visibility on how realistic 

13-month target is.  Will 

provide necessary 

confidence in process. 

2) Resolve uncertainties 

around IPC and successor 

organisation 

3) Sufficient resources in 

consenting authorities / 

statutory consultees 

4) Supply chain needs to be 

able to respond to earlier 

start for delivering 

infrastructure. 

5) Regulatory arrangements 

need to be amended to 

enable customers to 

underwrite early start on 

transmission 

infrastructure  

2017 Savings estimated at 

around 5% of 

project 

development costs.   

 

Enabling greater 

certainty in this way 

could also lead to 

significant savings 

for the whole 

windfarm project.   

Educating planning authorities 

on transmission infrastructure 

could mitigate the addition of 

perceived onerous consent 

conditions, which are currently 

adding unnecessary cost onto 

projects (e.g. over-specified 

cable burial depths) 

1) Programme of educating 

planning authorities and 

other stakeholders about 

onshore transmission 

infrastructure associated 

with windfarms. 

2) Sharing best practise 

across industry and with 

planning authorities to 

encourage consistent 

decision-making  

 Unknown but if 

unresolved, 

additional costs will 

be locked into 

projects (e.g. 

insurance and 

project 

management) 

 

                                                           

7
 Two different opportunities were identified during the first workshop relating to consenting.  It was agreed at 

the second workshop that whilst these were different, they were linked as they were both related to timing of 

consent decisions. 
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4. Establishing a design authority for offshore transmission 

Opportunity Conditions required Timing Potential for cost 

reduction 

Establishing a design authority 

for offshore transmission to 

standardise and authorise the 

design of offshore 

transmission projects.  

Potential benefits would 

include de-risking design, 

standardisation and a 

common approach to 

transmission development. 

 

1) Given current market 

arrangements, political 

will is required to 

establish such an 

authority.  If it is, changes 

will be needed to 

relevant legislation (e.g. 

the Electricity Act 1989). 

2) National (and 

international) vision 

required and to be 

accepted by all major 

stakeholders – although it 

was agreed this should 

not a “blueprint” as will 

need to evolve as 

projects progress, 

technologies advance etc. 

3) Appropriate identification 

and allocation of project 

risks between generator 

and design authority 

2016 No specific 

additional cost 

reduction, but would 

better enable the 

reductions identified 

under integrated 

grid and 

standardisation 

opportunities. 

 

5. Enhancing subsea HVDC cable technology 

Opportunity Conditions required Timing Potential for cost 

reduction 

Increasing subsea HVDC 

polymeric cable capability up 

from ~320kV today to 500kV 

(for example) would facilitate 

1GW and 2GW connections  

1) Limited further R&D, 

400kV DC polymeric cable 

already on test. 

2) Additional suppliers 

attracted to UK market 

3) Widespread 

understanding of benefits 

of new technology (e.g. 

through shared 

experiences) to enable 

more informed decision-

making / sponsor 

comfort.    

2017 Up to 30% reduction 

in cable capex 

through use of fewer 

higher capacity links.  

Use of polymeric 

cable rather than 

mineral insulated 

(MI) cable. 
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6. Extending economic life of transmission assets 

Opportunity Conditions required Timing Potential for cost 

reduction 

Capital costs of offshore 

transmission assets are 

currently recovered over 20 

years whereas for onshore 

transmission they are 

recovered over up to 50 years.  

Aligning the economic life of 

transmission assets in the 

OFTO licence to either their 

design life or at parity with 

onshore transmission assets 

would extend the payback 

period, thereby reducing 

annual transmission charges.  

1) Amendment to regulatory 

arrangements for OFTO 

regime, specifically the 

length of revenue period.  

2) Amend the transmission 

charging regime. 

3) Further clarity over 

arrangements for end of 

revenue period for OFTO 

regime. 

4) Establish industry wide 

design standards 

2016/17 This is not a cost 

reduction per se, but 

would lead to 

reduced annual 

transmission 

charges, freeing up 

funds for other 

investments. 

 

 

7. Developing industry wide performance reports 

Opportunity Conditions required Timing Potential for cost 

reduction 

Developing industry-wide 

performance reports would 

share best practise and better 

enable learning to be 

incorporated into future 

projects.  Examples could 

include: 

- lessons from construction 

over-runs, 

- experience of working 

with different 

contractors/effectiveness 

of contract management 

strategies 

- transmission system 

design problems, 

- cable installation 

problems, 

- learning from faults, 

failure and ongoing 

monitoring 

1) Independent facilitation 

to establish arrangements 

2) Culture change – 

willingness to share 

experience for benefit of 

wider industry. 

3) Buy in from all parties  

2017/18 5-10% of project life 

cycle costs (capex 

and Opex).  
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8. Standardisation 

Opportunity Conditions required Timing Potential for cost 

reduction 

Standardisation of 

transmission and substation 

modules should lead to cost 

reductions in design, 

manufacture (including stock-

holding and lead time 

management), installation and 

O&M (including spares 

holdings and repairs) over 

lifetime of project. 

 

1) Sharing of best practise 

across projects / on wider 

basis (European or 

possibly global) 

2) Establishing design 

authority 

3) May require Joint 

Industry Project (JIP) to 

initiate. 

4) Less preferential 

engineering and 

references to 

inappropriate standards. 

2014 Up to 10% of 

standardised design 

capital cost. 

 

Opex reductions 

should also be 

achievable as O&M 

becomes more 

standardised.   

 

9. Installing lower rated transmission assets 

Opportunity Conditions required Timing Potential for cost 

reduction 

Installing lower rated cables 

and transformers should lead 

to capital cost savings.  This 

would be technically possible 

as windfarms usually operate 

below capacity and therefore 

do not need full rated 

transmission infrastructure. 

 

However doing the opposite 

may reduce risk margins and 

insurance premiums 

significantly.  Need to analyse 

real world impact on project 

IRR, not just engineering trade 

off. 

1) Grid Code / SQSS changes 

2) European Network Code 

amendments  

3) Review whether/the 

extent to which existing 

Grid Code requirements 

should apply or whether 

alternative arrangements 

need developing for 

offshore 

2015 Would vary project 

to project.  CBA by 

Imperial College in 

2005 suggested 

assets could be 10% 

under rated for 

optimum benefit.  

This might translate 

into a 2-3% capex 

saving. 
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10. Improving project visibility 

Opportunity Conditions required Timing Potential for cost 

reduction 

Greater project visibility and 

certainty by the supply chain 

would enable more robust 

view on project “run rate”, 

allowing supply chain 

manufacturers to invest in 

capacity and develop 

standardised products.  This 

should lead to both lower 

capital costs and operating 

costs as O&M becomes more 

standardised.  May also lead 

to more competition in the 

supply chain. 

1) Standardisation of 

transmission and 

substation modules 

2) Market confidence in 

project pipeline – needs 

to be backed by 

Government 

3) Effective communication 

tools/methods for 

disseminating 

information on 

opportunities to supply 

chain tiers 

4) Standard procurement 

models to encourage 

widest competition 

5) Review of effectiveness of 

developer contract 

management strategies -  

2016/17 5-10% on project 

capex savings. 

 

11. Improving the OFTO regime 

Opportunity Conditions required Timing Potential for cost 

reduction 

Greater confidence in the 

efficiency of the OFTO 

decision making process could 

reduce risk perceptions, 

improving cost of capital.  This 

is particularly acute for the 

process of establishing the 

transfer value.  Tender process 

improvements could also lead 

to transaction cost savings 

(e.g. legal fees) 

 

1) Open dialogue with 

Ofgem on “lessons learned” 

from process to date 

2) Agreed definition of what 

“economic and efficient” 

means in the context of 

offshore transmission assets 

3) Robust guidance on cost 

assessment process 

4) Clarity on timing of asset 

transfer 

5) Resolve legal definitional 

issues to enable energisation 

and commissioning of 

transmission assets prior to 

asset transfer (for Generator 

Build) 

6) Clarity on treatment of 

anticipatory investment   

2013 Between 0-5% on 

project development 

costs 
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Summary and review of potential savings 

2.5 The savings identified above have been summarised and totalled in the following table with 

commentary below. 

 

Table 2.12: Summary of potential savings 

No Opportunity for cost reduction Capex 

Saving 

Other savings 

1 Enabling anticipatory investment 5-10% +2 years advancement 

2 Enabling integrated/coordinated grid 10-20%  

3 Consenting 0% 5% of development costs 

4 Establishing a design authority for 

offshore transmission 

0% Included elsewhere 

5 Enhancing subsea HVDC cable 

technology 

0% <30% for some HVDC links 

6 Extended economic life of transmission 

assets 

0% Lower TNUoS charges 

7 Develop industry wide performance 

reports 

5-10%  

8 Standardisation <10% + Opex savings 

9 Installing lower rated transmission 

assets  

2-3%  

10 Improving project visibility 5-10%  

11 Improving the OFTO regime   0% 5-10% of development 

costs 

Total  27-63%  

 

2.6 When capex savings are totalled they sum to a low value of 27% and a high value of 63%.  This 

calculation was performed post workshop on compilation of the report and so has not been 

reviewed by the participants.  It is questionable whether such high levels of savings will be 

achieved and it is possible that there has been double counting in the estimate of savings by 

separate work groups, e.g.  between items 1 & 2.  This “bottom up” approach should also be 

compared to the “top down” approach covered in Section 3 which provides another reference 

point for expected savings. 
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Transmission charging 

2.7 Transmission charging is currently under review through Project TransmiT.  Whilst there were a 

number of charging-related opportunities identified during the first workshop that potentially 

could lead to reduced costs, participants at the second workshop agreed that these should be 

set aside for the time being until there is greater clarity from Project TransmiT on what the 

charging arrangements would be in the future. 

Observations 

2.8 The focus on a smaller subset of opportunities enabled more detailed consideration and this is 

borne out by the level of some of the information provided in the above tables.  This is 

particularly the case in terms of the conditions that would be required to meet the 

opportunities, where specific requirements have been identified. 

 

2.9 From the analysis of these opportunities, it is clear that the potential for cost reductions in 

transmission derive from a wide range of sources, such as: 

• reduced capital costs; 

• reduced risk (thereby reducing cost of capital); 

• shorter development and construction periods (thereby reducing financing costs); 

• lower O&M costs; and 

• reducing plant depreciation costs (by extending asset lives). 

Future work in this area may seek to investigate and categorise cost reductions under these 

headings.  

 

2.10 Some of the issues captured in the tables above are already being considered under 

Government or industry processes.  The additional information uncovered through this process 

should therefore be beneficial to these ongoing consultations, especially where cost reduction 

is not the primary focus.  However, some of the opportunities, such as pushing forward the 

standardisation of transmission infrastructure and the development of industry-wide 

performance reports are not currently being tackled explicitly.   

 

2.11 It is important to restate (see para 2.6) that in considering the issues, no explicit consideration 

was given to whether any of the opportunities were mutually exclusive or co-dependent.  There 

are some obvious linkages between the opportunities, for example between anticipatory 

investment and integrated/coordinated grids but others are less clear.  As part of any further 

work, these linkages should be explored to ensure either that there is no “double-counting”.  

Similarly, re-considering individual opportunities in different combinations could yield further 

potential for cost reductions.  For this reason, the potential for cost reductions identified in the 

tables above should not be viewed as additive, but considered a stand alone at this stage. 
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3. POTENTIAL COST REDUCTIONS TO 2020 

 

3.1 The opportunities described in Section 2 have been evaluated using a “bottom up” approach on 

potential sources of cost reductions for transmission.  This provides one important perspective 

on how and where costs could be reduced given certain conditions.  An alternative perspective 

was also sought during the second workshop.  This considered what a potential trajectory or 

pathway of costs could be between a given baseline and 2020.  This could be viewed as more of 

a “top down” approach. 

 

3.2 Workshop participants were asked to consider what could happen to key transmission costs for 

two hypothetical offshore wind projects – a generic near shore project and a generic far shore 

project between 2011 and 2020.  A simple overview of these projects is provided below:  

 

(i) Near shore project - a hypothetical 500MW offshore wind generator located 50km from the 

onshore point of connection
8
.  Connection is assumed via a double HVAC circuit. No 

specific location or water depth is noted.   

 

(ii) Far shore project - a hypothetical 500MW offshore wind generator located 150km from the 

onshore point of connection, at a water depth of 35m.  Connection is assumed via a 

single HVDC circuit.  As for the near shore project, no specific location is noted.   

 

3.3 Further detail of the hypothetical projects is included in Annex 3. 

 

3.4 It is important to note that there is not a direct relationship between the findings in this section 

of the report and those set out in Section 2, given the different approaches adopted.  However, 

there is an indirect relationship as workshop attendees were encouraged to – and did – cite the 

cost reduction opportunities in their reasoning for the movement in costs over the period.  

Baseline cost information 

3.5 For each of the hypothetical projects, assumptions were made about network design based on 

the example network designs provide in the 2011 ODIS
9
.  Baseline costs for 2011 were then 

assumed for the main assets that comprise these network designs, where possible using 

information in the public domain.   

 

3.6 Specifically the majority of the capital cost assumptions for the two hypothetical projects come 

from the 2011 ODIS.  Development and financing costs were derived from information 

published on OFTO transactions to date.  This source of information was also used to derive 

                                                           

8
 The broad characteristics of these hypothetical projects are consistent with those used in other aspects of 

the OWCR PDP.  A key difference for the transmission workstream was that instead of considering 3 variants of 

near shore project (varying by water depth); only one water depth was considered.  Clearly, water depth will 

have a bearing on costs (particularly installation) but this assumption was made for expediency of the process.   

9
 ODIS 2011, Appendix 1 
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baseline OFTO revenues.  A breakdown of the assumptions underlying the baseline costs and 

revenues for the hypothetical projects is provided in Annex 3. 

Process followed 

3.7 From the given baseline (2011), four groups of participants were asked to consider what they 

believed costs would be in the years 2014, 2017 and 2020 – two groups looking at the near 

shore project and two looking at the far shore project.  Focus was largely upon items of capital 

cost, although consideration was also given to development and financing costs.  Importantly, 

participants were asked to explain their reasons underlying their thinking for any cost 

reductions. 

Near shore project findings 

3.8 Table 3.1 summarises the findings from the exercise for the near shore project, identifying 

potential changes over the period for main cost categories (in percentage terms).  Where 

appropriate, a high/low range is presented reflecting the different views across the two groups 

that were considering this project.  The differences between the groups were predominately 

views on what could happen to capital costs over the period to 2020 (with consequential impact 

on financing). 

 

Table 3.1: Percentage change for transmission costs for hypothetical near shore project 

 2011 2014 2017 2020 

Capex  £211.8m (100%) 100%-104% ~98% 89%-96% 

Development costs  £17.5m (100%) 93% 86% 80% 

Financing costs 
10

 £22.6m (100%) 100%-103% 96%-98% 88%-96% 

Total project costs  £251.8m (100%) 100%-104%
11

 ~97% 88%-95% 

 

3.9 Figures 3.1 and 3.2 illustrate potential cost trajectories for the near shore project.  These figures 

disaggregate capital costs rolled up in tables 3.1 and 3.2 into key asset types.  Baseline costs (i.e. 

2011) are provided in Annex 3. 

 

 

 

 

                                                           

10
 This refers to the financing costs for the transmission assets.  For the purpose of this exercise, proxy baseline 

financing costs were derived for the hypothetical projects using information on the financing costs that 

developers have been allowed by Ofgem in OFTO transactions completed to date. 

11
 Workshop participants considered that there could be a short term increase in costs from the baseline given 

that lessons are still being learned from early projects, particularly with respect to installation where there 

have been some significant issues.  
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Figure 3.1: Near shore potential cost trajectory – high range 

 

 

 

 

Figure 3.2: Near shore potential cost trajectory – low range 
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Far shore project findings 

3.10 Table 3.2 summarises the findings from the exercise for the far shore project. 

 

Table 3.2: Percentage change for transmission costs for hypothetical far shore project 

 2011 2014 2017 2020 

Capex  £357.3m (100%) 100% 93% 86% 

Development costs  £17.5m (100%) 100% 93% 86% 

Financing costs £38.1m (100%) 89% 78% 67% 

Total project costs  £412.8m (100%) 100%
12

 92% 86% 

 

 

3.11 Figure 3.3 illustrates a potential cost trajectory for the far shore project.  As with the near shore 

project, this figure disaggregates capital costs into key asset types.  Baseline costs (i.e. 2011) are 

provided in Annex 3.  

 

Figure 3.3: Far shore potential cost trajectory  

 

 

 

                                                           

12
 Workshop participants considered that there could be a short term increase in costs given the relative 

infancy of subsea HVDC technology and known challenges from international experience. 
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Observations 

3.12 Two groups looked at the potential cost trajectories for each of the two hypothetical projects.  

The groups looking at the near shore project considered that an overall reduction in the range 

5.5-11.5% could be achievable by 2020 from the given baseline.  Most focus was on the 

potential for capital cost reductions but views were also provided on financing and 

development costs.  Key reasons identified for the potential cost downtrends included: 

 

� greater standardisation, for example with respect to platform design, 

� technology improvements, 

� improved installation techniques, for example for cabling, 

� more suppliers in the market, and 

� improved risk management processes 

 

3.13 There was a more convergent view across the two groups considering the far shore site, with 

overall cost reduction potential in the region of 14% by 2020.  Similar reasoning was identified 

as the near shore site, although it was considered that there could be an initial increase in 

overall costs based on recent negative international experiences with HVDC projects. 

 

3.14 As part of this exercise, workshop participants did not explicitly consider (nor were given 

information on) assumptions around factors such as cost of raw materials, foreign exchange or 

inflation, which would all have an effect on decision-making and therefore cost reduction 

potential. 
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4. CONCLUSIONS AND NEXT STEPS 

 

4.1 This short report documents the feedback from two industry workshops facilitated by 

RenewableUK and The Crown Estate on identifying potential cost reduction opportunities in 

transmission for offshore windfarms.  Given the time available and the process followed, the 

information contained in this report should be considered as only illustrative and qualitative at 

this stage.  Nevertheless, the opportunities and indicative cost reductions identified should be 

viewed as important “signposts” as to where detailed follow up should be focussed over the 

coming months in order to understand the likelihood of realising the opportunity.   

 

4.2 Some of the opportunities the report focuses on clearly need a lead from, some body or bodies 

in industry, Government or its agencies. If the benefits are to be realised, for example, with 

respect to integrated offshore grid, improvements to the consenting regimes and development 

of the OFTO process are required.  Some of these are already in hand through current industry 

initiatives.  However, there are other opportunities that should probably be taken forward by 

industry (possibly with help from Government), for the benefit of industry, for example 

developing new HVDC technology or a move toward standardised modules for offshore 

substations. 

 

4.3 This report has addressed the cost of developing and building the offshore infrastructure.  The 

cost of using that infrastructure is determined by the level of transmission network use of 

system charges. This report has not addressed charging which has been considered under 

Ofgem’s project TransmiT and the joint DECC and Ofgem Offshore Transmission Coordination 

Project. 

 

Next steps 

 

4.4 The opportunities described in this report are by their nature high level and identify potential 

cost reductions for transmission over the medium term.  More work will needed to develop 

these opportunities further in order to really test the scope for making a significant impact on 

reducing costs for the offshore wind sector, and it is important that the momentum generated 

through these workshops is carried forward. 
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Annex 1 – Organisations participating in cost reduction workshops 

The following RenewableUK members attended one or both workshops: 

Alstom 

Amec 

Centrica 

CG Global 

CMS Cameron McKenna 

Forewind 

Mainstream 

National Grid Electricity Transmission 

National Grid Offshore Limited 

Parsons Brinckerhoff 

RenewableUK 

RWE 

Scottish Power 

Siemens 

The Crown Estate 

Transmission Capital 

Xero Energy 

 

 

RenewableUK and The Crown Estate wish to thank all individuals and their organisations for 

supporting this process. 
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Annex 2 – Long list of cost reduction opportunities 

The following table identifies the long list of potential cost reduction opportunities identified 

following the first workshop on 5 December 2011.  These are grouped under key cost reduction 

“drivers”, which were identified before the workshop and used to stimulate the generation of ideas. 

Driver Opportunity 

Charging Take onshore reinforcement offshore 

Charging Introduce incentive for offshore transmission losses – would 

reflect true costs 

Charging RIIO price control design and baseline for offshore 

Charging Reduce risk by changing underwriting regime 

Charging The key test is what is incentivised, and this balance is being 

considered as part of TransmiT. Need to focus on offshore TNUoS 

Charging Cost signals should be refined to encourage conventional plant to 

come off the system to free up network capacity – would reduce 

short term grid constraints/reinforcement costs. 

Coordination Integration of interconnectors and offshore wind.  Could lead to 

significant reduction in transmission assets required leading to 

significant capex savings 

Coordination Enable integrated grid, both domestically and at European level 

Coordination Establish a design authority for offshore grid – could be NGET or 

other body with a remit to standardise and authorise the design 

of projects 

Extended lifetime of 

transmission assets 

More realistic lifetime of assets, e.g. 30 years or full alignment 

with depreciation profile of onshore assets (40-50 years) 

Timing/speed of 

delivery of transmission 

network 

Greater certainty over timing of consent decision allows for grid 

to start early shortening overall build time for windfarms 

Timing/speed of 

delivery of transmission 

network 

Streamline planning process for aesthetically pleasing substation 

designs 

Timing/speed of 

delivery of transmission 

network 

Enable Anticipatory Investment to minimise stranding risk 
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Standardisation O&M benefits – regional/ zonal supplier  – sharing vessels, staff 

Standardisation Spares clubs 

Standardisation Technology licensing by big players (patents IP) 

Standardisation Interchangeable & interoperable assets e.g. by platform physical 

size for different electrical assets or by electrical rating (e.g. 

1GW) on different platforms – or mix. 

Technology Cable technology for HVDC – increase voltage (e.g. up to 500kV) 

Technology Novel approach to deploying AC technology, e.g. reactive 

compensation platforms 

Technology Develop energy storage capability and capacity – would unlock 

“glass ceiling” of offshore wind capacity 

Technology Deploy condition monitoring of equipment linked to smart-grid 

processes to optimise network design 

Technology Use a combination of sea water and wind to cool equipment 

offshore – could optimise equipment ratings 

Technology Install transformers with lower ratings – as windfarms usually 

operate below full capacity, do not need full ratings 

Technology Overall optimisation of capability of wind turbine and DC 

converter (avoiding duplicate capability) 

“Learning by doing” Develop industry wide operational performance review reports – 

would share best practise 

“Learning by doing” Either a very few players / subcontractors doing lots of projects 

each, or lots of players sharing all their information. 

“Something radical” Zero cost TCE leases 

“Something radical” DC collector systems 

“Something radical” Single responsible entity owner builder of offshore transmission 

“Something radical” New technical and commercial innovations that we don’t yet 

know about 

“Something radical” Amend TCE R3 leases such that developers are required to 

develop zones in a coordinated way. 

Industry framework Alignment of generator and transmission assets life 



RenewableUK Potential for offshore transmission cost reductions V1-0.docx Page 25 of 29 

Industry framework Allow deep HVDC connections into onshore transmission system 

(i.e. to substations close to load centres) 

Industry framework Grid Code does not reflect technology differences – may be over 

specified for transmission assets for offshore wind 

Industry framework Grid Code – a move to more area wide provisions rather than 

generator specific would help streamline 

Industry framework Long term regulatory certainty / enabling anticipatory investment 

Industry framework SQSS needs more certainty – e.g. no definition of what 

“economically efficient” means 

Risk Better understanding of risks – through industry 

information/learning opportunities/better asset management 

Supply chain Greater project visibility and certainty by supply chain would 

allow/give a known run rate.  Would enable more than “one-off” 

builds. 

Other Consent conditions can add potentially significant costs to 

projects, but may not always be necessary – educating planners 

as to needs or develop thresholds that must be passed for types 

of condition would give more predictable costs. 
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Annex 3 – Transmission asset cost assumptions 

This annex sets out the baseline cost assumptions used in the exercise to consider potential cost 

reductions to 2020.  Costs are provided for each main asset component, with cost information 

largely taken from National Grid’s 2011 ODIS
13

 document.  

The cost reductions anticipated by the workshop exercise should be seen a % cost savings as the 

costs and cost breakdowns of specific individual projects could vary significantly from the figures 

quoted below.  The benefit of providing workshop participants with some baseline costs was to 

enable them to focus on the relative sizes of cost saving opportunities. 

Near shore projects – assumptions 

In the Cost Reduction Pathways project, projects A, B and C are hypothetical 500MW projects 

located 50km from the onshore point of connection.  They have different water depths (25m, 35m 

and 45m respectively).  However, for the purpose of the workshop, a simplifying assumption has 

been made that it is distance only, and not water depth, that is key cost driver.  No specific location 

is noted.  As such, this means there is effectively one generic 500MW near shore project. 

It is assumed connection of the project is via a double HVAC circuit. There is a single offshore 

platform on which the offshore substation is located, and this comprises three 33/220kV 

transformers, and switchgear.  Reactive compensation is also installed offshore (assumed part of 

substation onshore).  Indicative costings are set out in the table below: 

ID Item Cost Notes 

NS1 Offshore platform £40m Assumes 220/33kV 500MW HVAC platform. 

Cost taken from ODIS 2011, using high-point of range for 

self installing as a large dimension would be needed to 

accommodate three transformers (£40m). 

NS2 Offshore transformer 

 

 

£10.8m Assumes three 180MVA 220/33kV transformers. 

Cost taken from ODIS 2011, using top-end of range 

(£1.8m)
14

.  Civils cost added, doubling total (as per ODIS 

2011). 

NS3 Offshore switchgear £8.7m Assumes HVAC GIS switchgear, 220kV. 

Cost taken from ODIS 2011, assuming low-point of range 

for 275kV (£2.9m), and three bays are allowed. 

                                                           

13
 2011 Offshore Development Information Statement, published by National Grid in September 2011. 

14
 Top end of range assumed as costs in ODIS are for a 180 MVA 132/33kV transformer, whereas assumption is 

that a 220/33kV transformer is installed. 
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NS4 Reactive 

compensation 

(offshore). 

£4.8m Shunt reactor 100 MVAr/220kV. 

Cost taken from ODIS 2011, using low-point of range for 

275kV (£2.4m).  Assuming two required. 

NS5 Offshore cable and 

installation costs 

£107.5m Assumes two 220kV HVAC 3 core subsea cables, installed 

in two separate trenches 10m apart (50km each/100km 

total). 

Cable cost taken from ODIS 2011, using mid-point of range 

for cable type (£625/m). 

 

Installation cost taken from ODIS 2011, using mid-point of 

range for installing 2 single cables in separate trenches 

(£0.9m/km). 

NS6 Onshore substation 

(including reactive 

compensation) 

£40m  Cost taken from The Crown Estate’s report “A Guide to an 

Offshore Windfarm” 2010 

 Total capex £211.8m  

NS7 Financing costs £22.6m Proxy financing cost derived from financing costs allowed 

in OFTO transactions to date.   

Proxy derived by taking average of financing costs 

allowed/capex (10.6% adjusted to remove outlier) and 

multiplies rate by capex for project (£256.8m). 

NS8 Development costs £17.5m Uses proxy development cost derived from development 

costs allowed in OFTO transactions to date. 

Proxy derived by determining average “rate” of 

development costs allowed per MW installed (£0.035m) 

and multiplying rate by MW installed for project (500MW). 

 Total £251.9m  

 OFTO revenue 

stream 

£26.8m
15

 Proxy revenue stream derived from revenue streams 

determined in OFTO transactions to date. 

Proxy derived by applying average annual revenue stream 

allowed/total allowed costs (i.e. capex, financing and 

development costs) in OFTO transactions (£106,540) to 

total project costs for hypothetical project. 

 

                                                           

15
 Since the only OFTO transactions to date are <500MW near shore projects, extrapolation of this data set up 

to 500MW scale is, at best, a crude approximation. 
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Far shore project – assumptions
16

 

In the Cost Reductions Pathways project, project D is a hypothetical 500MW project located 150km 

from the onshore point of connection, at a water depth of 35m.  As above, no specific location is 

noted. 

It is assumed connection of the project is via a single HVDC circuit.  There is a single offshore 

platform on which the offshore substation is located, and this comprises a single offshore 

transformer and switchgear.  Converter stations are required offshore and onshore.  Costings for a 

single 500MW DC scheme are set out in the table below
17

.  

ID Item Cost Notes 

FS1 Offshore DC platform £70m Assumes 500MW +/- 300kV VSC platform. 

Cost taken from ODIS 2011, using high-point of range 

for self installing (£70m) 400MW platform. 

FS2 Offshore converter 

station 

£80m Assumes 500MW 300-320kV VSC. 

Cost for 300kV VSC taken from ODIS 2011, using the 

high-point of range to ensure inclusion of converter 

transformer (£80m) 

FS3 Offshore AC 

components 

£47.6m 80% of NS1+NS2+NS3 (see the table for near shore 

projects) 

FS4 Offshore cable and 

installation costs 

£217.5m
18

 

 

Assumes a return HVDC extruded subsea cable (XLPE), 

320kV, 1200mm cross-sectional, installed in a single 

trench.   

Cable cost taken from ODIS 2011, using mid-point of 

range for cable type (£375/m). 

Installation cost taken from ODIS 2011, using mid-point 

of range for installing a twin cable (£0.7m/km). 

Return assumed to use the same sized cable 

                                                           

16
 For the purpose of the workshop on 16 January 2012, a slightly different set of baseline cost data was 

available.  This has since been updated.  However, the percentage cost reductions estimated at the workshop 

have been applied to the revised baseline numbers in order to update the trajectory of costs to 2020 as 

provided in section 3 of this report.  

17
 Whilst a single 500MW DC scheme was used for the purpose of the workshop, it should be noted that a 

more appropriate way may be to work out the cost for a 1GW DC scheme then use a half of the cost as the 

cost for a 500MW far shore project.  This may mean component information and costs would change from 

those included in the table below (and could be up to 30% lower) 

18
 Cable costs do not take account of AC cabling between offshore substation and offshore converter. 
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FS5 Onshore converter 

station 

£80m Assumes 500MW 300-320kV VSC. 

Cost for 300kV VSC taken from ODIS 2011, using the 

high-point of range to ensure inclusion of converter 

transformer (£80m) 

 Onshore AC 

components 

£16m 40% of NS6 (see the table for near shore projects) 

 Total capex £511.1m  

 Financing costs £54.5m Uses proxy financing cost derived from financing costs 

allowed in OFTO transactions to date.   

Proxy derived by taking average of financing costs 

allowed/capex (10.6% adjusted to remove outlier) and 

multiplying rate by capex for project (£357.3m). 

 Development costs £17.5m Uses proxy development cost derived from 

development costs allowed in OFTO transactions to 

date. 

Proxy derived by determining average “rate” of 

development costs allowed per MW installed 

(£0.035m) and multiplies rate by MW installed for 

project (500MW). 

 Total £583.1m  

 OFTO revenue 

stream 

£62.1m
19

 Proxy revenue stream derived from revenue streams 

determined in OFTO transactions to date. 

Proxy derived by applying average annual revenue 

stream allowed/total allowed costs (i.e. capex + 

financing + development costs) in OFTO transactions 

(£106,540) to total project costs for hypothetical 

project. 

 

 

                                                           

19
 Since the only OFTO transactions to date are <500MW near shore projects, extrapolation of this data set up 

to 500MW scale far shore is, at best, a crude approximation. 


