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1. Executive summary 

The opportunity for society and the wider British economy to benefit from the transition to net zero is 
significant ï attracting inward investment, creating regional growth and jobs, improving our economic 
productivity and providing benefits to communities and the environment. Britainôs energy system is the 
cornerstone of this transition and, in 2021, the UK government confirmed its ambition to fully decarbonise the 
electricity system by 2035. As the Electricity System Operator (ESO) for Great Britain, we hold a unique 
position at the heart of the energy industry. We have an unparalleled opportunity to work with government and 
industry to realise the benefits of the energy transition, solve the challenges that lie in our path and accelerate 
progress towards a net zero future.  

As we step up to lead the energy transition over the longer term, we must also recognise the needs of energy 
consumers in the shorter term. We are submitting our second Business Plan (BP2) against the backdrop of a 
major cost-of-living crisis, with energy costs at an unprecedented level. It is therefore vital that we minimise 
the cost, and maximise the value, of our operations wherever possible and redouble our efforts to keep costs 
down for consumers in the near term. We must also ensure that we contribute to a ñjust transitionò, where 
affordability and fairness remain imperatives to a successful net zero outcome.  

This cost-benefit analysis (CBA) annex accompanies BP2 and covers the period April 2023 to March 2025.  

Our original RIIO-2 CBA annex, submitted alongside our first RIIO-2 Business Plan (BP1) in 2019, set out the 
consumer benefit we expected our activities to deliver over the period April 2021 to March 2026. In BP1 we 
set ambitious goals for the RIIO-2 period, focused on how to meet the challenges of the changing energy 
landscape, and maximise benefits of the energy transition for consumers. 

The RIIO-2 framework was designed to help us be flexible and agile in a changing external environment. 
Considering this, our BP1 plan is now being updated. We've added some new activity to our BP2 plan, and 
weôve also updated (materially changed) activity across several areas.  

Our mission is to drive the transformation to a fully decarbonised electricity system by 2035 which is reliable, 
affordable, and fair for all. We believe that the activities outlined in our plan support this mission and deliver 
value for customers and consumers, providing net benefits of around £2.8 billion. 

1.1. Updates to our RIIO-2 CBAs for BP2 

In this CBA annex, we update the CBAs in the areas of material change to our RIIO-2 activities, in line with 
Ofgemôs guidance for BP2.  

In total:  

¶ Ten CBAs have been updated to reflect material changes  

¶ Two break-even analyses have been updated to reflect material changes 

¶ Four new break-even analyses have been undertaken for new activities or sub-activities 

In most cases, only the underlying assumptions have been updated in the CBAs and just four CBAs have 
significant changes to their benefits methodologies since BP1. Appendix B provides a summarised list of the 
methodology changes. The text provided at BP1 to explain each benefits case has been included in this 
annex for completeness. 

Total NPV Changes 

BP1 total 5-year NPV (£m) BP2 total 5-year NPV (£m) Change (£m) 

1,967 2,807 +840 

*This total excludes the BP1 A1 CBA 

The updated estimate for the net present value (NPV) of the RIIO-2 activities across all roles is £2.8bn over 
the five-year RIIO-2 period (April 2021 ï March 2026) and £8.5bn over 10 years (April 2021 ï March 2031). 
All RIIO-2 activities, subject to a CBA, now have a positive five-year NPV. The total change in five-year NPV 
from BP1 is +£840m. This positive increase has three main drivers:  

1. Increase to our cost of carbon assumption ï the financial benefits relating to activities which limit 
carbon emissions and reduce environmental damage have increased. Our updated cost of carbon 
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assumption is based on the marginal abatement cost, rather than on the short-term traded value of carbon 
used in the BP1 CBAs. This update is recommended by BEIS1. 

2. Increase to our constraint costs forecasts ï the benefits linked to proportional reductions in constraint 
costs have increased because forecasts for constraint costs have increased by £721m over the RIIO-2 
period, since BP1. 

3. New deliverables providing greater consumer benefit ï by doing more and going further than in BP1 
we will unlock more value and provide greater benefits for consumers. 

Our CBAs are grouped into three Roles, in the same way as the activities are grouped in our main BP2 
document. 

 Role 1 

BP1 Role 1 5-year NPV (£m) BP2 Role 1 5-year NPV (£m) Change (£m) 

218 288 +70 

 

Our estimate for the NPV of our Role 1 activities has increased since BP1, mainly due to an increase in the 
NPV of A1 of £60m. This increase is due to changes to our assumptions within the A1 CBA methodology. The 
largest driver is an increase to our cost of carbon assumption (higher BEIS carbon price), which is reflected in 
the increase in the ôreduced CO2 emissionsó benefits case.  

Role 2 

BP1 Role 2 5-year NPV (£m) BP2 Role 2 5-year NPV (£m) Change (£m) 

414 198 -216 

 

Our estimate for the NPV of our Role 2 activities has decreased since BP1, mainly due to a decrease in the 
NPV of A6.6 and A6.7 of £212m. There are two key drivers for this: 

1. The new methodology uses refined assumptions that were unavailable at the time of our original CBA 
estimate.  

2. Pushing back implementing BSUoS reform by 12 months to April 2023, in alignment with the 
recommendations of the BSUoS Task Force and industry workgroup discussions.  

Role 3 

BP1 Role 3 5-year NPV (£m) BP2 Role 3 5-year NPV (£m) Change (£m) 

1,335 2,322 +987 

 

Our estimate for the NPV of our Role 3 activities has increased significantly since BP1, mainly due to large 
increases in the NPVs of our A15 and A7-11 CBAs.  

The NPV for A15 has increased by approximately £772m since BP1. This has mainly been driven by an 
increase in the benefits of the óWhole System Operability NOA-type Assessmentô benefits case. This is driven 
by an increase in forecast constraint costs which have been updated in the models we use. Since BP1, 
analysis has been undertaken on additional stability Network Services Procurement (Pathfinder) projects, 
which better estimates the scale of the operability challenges and corresponding benefits of this work. We 
have therefore changed the methodology to represent the most recent findings and present the best available 
view for consumers. 

We present A7, A8, A9, A10 and A11 in a single CBA because there are very large dependencies between 
these activities. Creating separate CBAs may lead to double counting of benefits. The significant increase in 
the NPV for A7-11 of £157m is driven by increased forecasts for the value of commercial solutions to 
operability challenges and by including a benefits case associated with A7 for undertaking the Network 

 
1 https://www.gov.uk/government/publications/valuing-greenhouse-gas-emissions-in-policy-appraisal  

https://www.gov.uk/government/publications/valuing-greenhouse-gas-emissions-in-policy-appraisal
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Options Assessment (or the process that will succeed it under the Network Planning Review). A7 is not a new 
activity, but its benefits were not included in this CBA at BP1.  

1.2. Updated RIIO-2 activities 

The graph below presents the updated five-year NPV values for each of the activities with a CBA. As shown 
below, all the activities have a positive five-year NPV. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

1.3. New RIIO-2 activities 

BP2 sets out several new activities we will undertake over the period. For those new activities with 
transformational aspects, we have included analyses in this CBA annex, in line with Ofgemôs guidance. All 
new RIIO-2 activities requiring a CBA have been subject to break-even analyses, where direct financial 
benefits are not defined. This is because all the new activities that require a CBA are either: 

¶ Five to ten years away from the first benefits being delivered; or 

¶ do not have direct consumer benefits inherently (they enable existing or future activities that deliver the 
direct consumer benefits).  

Assigning a direct financial benefit to consumers on these activities through this review would be inappropriate 
given their scope and respective timescales. The benefits cases will be reviewed at BP3 and, where 
appropriate, full CBAs will be undertaken then. 

  

270

17 1
58 40 32 68

820

11

1238

252

0

200

400

600

800

1000

1200

1400

A1 A2 A3 A4 A5 A6.5&6.8 A6.6&6.7 A7-11 A14 A15 A16

5
-y

e
a

r 
N

P
V

 V
a

lu
e
 (

£
 m

ill
io

n
s)

Activity 

BP2 5-year NPV Value by Activity 

Role 1 Role 3 Role 2 



BP2 Cost-benefit Analysis | August 2022 

 6 

 

2. Approach to cost-benefit analysis for BP2 

To create a robust, well-justified business plan, our decision-making process must consider economic 
assessments of our proposed options, alongside our commercial and technical judgement, and stakeholder 
views. 

For the economic assessment in our submission, we have undertaken either a CBA or a break-even analysis 
on all our transformational proposals. Central to CBA is the determination of a projectôs cashflow and their 
NPV. This value, whether positive or negative, supports the appraisal of investment options and the final 
decision. Our detailed methodology for the RIIO-2 CBAs is in appendix A of this annex. 

In our BP2 submission, we have updated or completed new analyses for: 

¶ Activities which are materially changed or are new 

¶ Sub-activities which are materially changed or are new 

¶ Deliverables which are materially changed or are new  

Our assessment for identifying change as material is described in the next subsection. 

For each existing CBA we have updated the contents of the analysis in accordance with the following table: 

Section Subsection Description Changes since BP1 

NPV drivers  A summary of the key drivers of the 
change in NPV since BP1 

New  

Changes since 
BP1 

 An explanation of the changes 
since BP1 

New  

Counterfactual  Base case vs which other options 
are considered 

No change 

Benefits Assumptions, 
justifications, and 
methodology 

Method for estimating consumer 
benefit with supporting 
assumptions and justification 

Updated 

Sensitivity analysis Sensitivities related to benefits to 
understand changes in internal 
and/or external factors 

Updated where appropriate to 
account for new sensitivities 
(the underlying assumptions 
are updated even if the 
approach is not)  

Measuring benefits 
and consumer bill 
impact 

Description of how we will track the 
benefits of the activity 

Removed ï new metrics will be 
determined following 
consultation with Ofgem as part 
of draft determinations 

Benefits tables and 
total benefits 

Findings of benefits estimation Updated 

Costs  Costs relating to the activity Updated 

NPV  A financial evaluation of the costs 
and benefits of the activity 

Updated 

Dependencies, 
enablers, and 
whole energy 
system 

 An evaluation of how this activity 
interacts with other benefits cases, 
defining where appropriate which 
benefits are mutually exclusive 

Updated 

Uncertainties and 
risks 

 Provides an understanding of risk 
which is accounted for in the 
benefits calculation of the activity 

Updated 
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Section Subsection Description Changes since BP1 

Other options 
considered 

 

 

 

 

Other options considered during 
option process 

This section has been removed 
for activities which have already 
started  

The following graphic highlights new CBA sections in orange, updated sections in yellow and removed 
sections removed in blue.  

Figure 1 - CBA Sections  

2.1. Assessment for material change 

We have updated the BP1 CBAs in the areas of material change to our RIIO-2 delivery plan. An activity, sub-
activity or deliverable is said to be materially changed if it meets any of the following criteria:  

 

 Scope Timescales Costs 

Activities  ¶ New sub-activity 

¶ More than 25% of the 
sub-activities have 
materially changed 

¶ More than 25% of the 
sub-activities have 
changed timescales 

¶ Costs are 10% 
larger than at BP1 

¶ Costs have 
increased by £25m 

CBA

NPV drivers

Changes since 
BP1

Counterfactual

Benefits

Benefits cases

Assumptions

Justification

Methodology

Sensitivities

Market

Delivery

Third-partyBenefits tables

Measuring benefits 
and consumer bill 

impact

Total benefits

Costs

NPV

Dependencies, 
enablers and whole 

energy system

Uncertainties and 
risks

Other options 
considered
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 Scope Timescales Costs 

Sub-activity ¶ More than 25% of the 
deliverables have 
materially changed 

¶ More than 25% of the 
deliverables have 
changed timescales 

¶ Costs are 10% 
larger than at BP1 

¶ Costs have 
increased by £10m 

Deliverables ¶ Scope has reduced or 
expanded so 
considerably that the 
benefits case has 
clearly changed 

¶ A BP1 milestone 
impacting 
stakeholders has 
slipped into BP2 

¶ A BP2 milestone 
impacting 
stakeholders has 
slipped into BP3 

¶ A key milestone for 
realising benefits has 
been delayed by 
more than 6 months 

¶ Costs are 10% 
larger than at BP1 

¶ Costs have 
increased by £2m 

 

These rules of thumb were introduced to create a consistent approach to the CBA updates across all RIIO-2 
activities. We also used our judgement to identify changes as material where they are likely to draw significant 
interest from stakeholders, customers, and consumers.  

2.2. Updates to references 

References in CBAs have been updated where there are new appropriate sources. Where references have 
not been updated it can be assumed that they still present the most current view.  

We have updated CBAs where the associated RIIO-2 activities, sub-activities and deliverables have materially 
changed. If an activity has multiple sub-activities and deliverables, but only one deliverable has materially 
changed, we have only updated the analysis to reflect the changes for this one deliverable. Therefore, the 
same activity may reference two different sources, for example NOA 2018/19 and NOA 2021/22, where the 
benefits case related to the updated sub-activities or deliverables will reference NOA 2021/22 while the 
material which is not updated from BP1 will reference NOA 2018/19.  

Please see the diagram below for clarity: 

Figure 2 ï CBA Reference Updates  

2.3. Updates to assumptions 

All underlying assumptions of the CBAs have been determined by following Ofgem or BEIS guidance, industry 
best practice or previously published material. Where assumptions have been updated the same methodology 
as at BP1 has been used. 

Four of our seven central assumptions for the CBAs have changed since BP1. The cost of carbon and 
constraint costs assumptions have changed significantly. 

 

Activity

Sub Activity

Deliverable
Ą Reference NOA 2018/19

Sub Activity

Deliverable
Ą Reference NOA 2018/19

Sub Activity

Deliverable
Ą Reference NOA 2018/19

Delivarable
Ą Reference NOA 2018/19

Sub Activity

Delivarable (Materially 
Changed)

Ą Reference NOA 2021/22
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Cost of carbon: 

¶ At BP1 we took carbon values from the BEIS publication Updated short-term traded carbon values used 
for UK policy appraisal (2018) 

¶ For BP2 we have taken carbon values from the BEIS publication Valuing greenhouse gas emissions in 
policy appraisal 

¶ The figures at BP2 are based on the Marginal Abatement Cost which involves setting the value of carbon 
at the level that is consistent with the level of marginal abatement costs required to reach the targets that 
the UK has adopted 

¶ The figures at BP2 are approximately 15 times larger than at BP1 

For benefits cases which have a positive impact on the environment and reduce carbon emissions the 
benefits will be approximately 15 times larger solely through this update of the cost of carbon assumption. The 
figures used are as advised by Ofgem. 

Constraint costs: 

¶ Total forecast constraint costs over the RIIO-2 period have increased by £721m since BP1 

¶ Forecast constraint costs for 2021/22 and 2025/26 have significantly increased from BP1 

Several activities use a reduction in constraint costs as a way of demonstrating the benefits they generate. 
For most of these activities, we see the greatest benefits claimed in 2025/26 as the activity is either complete 
or close to completion. Therefore, we will expect to see a large change in benefits in these activities as 
constraint costs in 2025/26 are forecast to increase by 60%. It is therefore not surprising to see benefits 
increase by up to 60% for the activities where a reduction of constraint costs is a claimed benefit. 

The below table sets out the assumptions we have used for the BP2 CBA and how this compares to our 
original BP1 assumptions:                                                                                       

Assumption BP1 values BP2 values Impact of changes 

Capex depreciation period Seven years Seven years No change 

Cost of carbon 

£/tonneCO2e 

BEIS short-term traded 
carbon values2 

2021/22: 14.70 

2022/23: 15.25 

2023/24: 15.83 

2024/25: 16.63 

2025/26: 19.24 

BEIS valuing greenhouse 
gas emission in policy 
appraisal3  

2021/22: 245 

2022/23: 248 

2023/24: 252 

2024/25: 256 

2025/26: 260 

The cost of carbon is 
almost 15 times larger. 
The impact is 
significant with 
benefits cases 
involving carbon offset 
increasing greatly. 

Weighted average cost of 
capital 

2.64% (placeholder) 3.36% Minimal impact on 
NPVs 

Discount rate Social time preference rate 
of 3.5% 

Social time preference 
rate of 3.5% 

No change 

Price base 2018/19 2018/19 No change 

 
2 https://www.gov.uk/government/publications/updated-short-term-traded-carbon-values-used-for-uk-policy-appraisal-2018   
3 https://www.gov.uk/government/publications/valuing-greenhouse-gas-emissions-in-policy-appraisal    

https://www.gov.uk/government/publications/updated-short-term-traded-carbon-values-used-for-uk-policy-appraisal-2018
https://www.gov.uk/government/publications/valuing-greenhouse-gas-emissions-in-policy-appraisal
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Assumption BP1 values BP2 values Impact of changes 

Constraint costs4 

£ million 

2021/22: £600m 

2022/23: £689m 

2023/24: £809m 

2024/25: £931m 

2025/26: £909m 

2021/22: £947m 

2022/23: £746m 

2023/24: £660m 

2024/25: £848m 

2025/26: £1457m 

Constraint costs have 
increased by 
approximately £721m. 
The impact is 
significant with 
benefits involving 
constraint costs 
increasing greatly.  

Response and reserve 
costs5 

We take the average cost 
of response and reserve 
over the past 12 years:  

Response: £193m per 
year  

Reserve: £321m per year 

We take the average cost 
of response and reserve 
over the past 12 years: 

Response: £178m per 
year  

Reserve: £300m per year 

Response and reserve 
costs have reduced 
slightly. Benefits cases 
involving response and 
reserve costs will 
decrease. 

 

The analysis for the constraint cost (from NOA 2021/22) and the historic response and reserve costs do not 
take in to account the recent very high gas prices. These high gas prices have led to increased costs for the 
ESO in balancing and securing the system. With sustained higher gas prices, we would expect, all other 
things being equal, for the cost of constraint, and the cost of response and reserve to notably increase from 
the baseline noted here.  

2.4. New break-even analyses 

All new activities which require a CBA, because they have transformational aspects, have had a break-even 
analysis undertaken. In these analyses, benefits are quantified but direct financial benefits are not defined.  

New break-even analyses have been undertaken for:  

¶ A6.9 Whole systems codes reform 

¶ A20 Net Zero Market Reform 

¶ A21 Role in Europe 

¶ A22 Offshore Coordination / Network Planning Review 

All these activities have timescales of 5-10 years before the first benefits are delivered, act to enable us to 
deliver other activities, or form part of wider commitments towards a net zero energy system. Attempting, 
today, to put a direct financial benefit to consumers on these activities would be inappropriate given their 
scope and the timescales involved, leading to benefits cases with broad assumptions open to significant 
scrutiny. As such we have quantified the benefits for these new activities, but not undertaken financial 
analysis.  

For example, there will be no benefit in attempting to describe the financial benefit of A20 Net Zero Market 
Reform when part of the purpose of this activity is to define the benefits of Net Zero Market Reform.  

The benefits cases will be reviewed at BP3 and, where appropriate, a full CBA will be undertaken. 

 

 

 

 

 
4 Average constraint costs across the Future Energy Scenarios as used in the modelling of the NOA 2021/22 
5 This is the average response and reserve cost over the past 12 years ï we have taken this time period, which is the full period available, 
to account for the volatility in the reserve and response market 
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3. BP2 cost-benefit analysis findings 

 

Activity NPV Changes 

Activity Name 
BP1 5-year 
NPV (£m) 

BP2 5-year 

NPV (£m) 

5-year NPV 
change (£m) 

Key drivers of 
change 

A1 
Control Centre 

architecture and 
systems 

210 270 +60 
Cost of carbon 

assumption 

A2 
Control Centre training 

and simulation 
16 17 +1 N/A 

A3 Restoration -8 1 +9 
Cost of carbon 

assumption 

A18 Market monitoring Not subject to CBA  

A17 
Transparency and open 

data 
Break-even*  

A19 
Data and analytics 
operating model 

Not subject to CBA  

A4.1, A4.2 
& A4.5 

Lead a review of 
wholesale, balancing 
and capacity markets 

Break-even  

A4.3, A4.4 
& A4.6 

Build the future 
balancing service 

markets 
67 58 -9 

Phasing of 
benefits 

A5 
Transform access to the 

Capacity Market and 
Contracts for Difference 

62 40 -22 

IT investment 
costs 

1-year delay to 
benefits 

A6.4 
Transform the process 

to amend our codes 
Break-even  

A6.5 

Work with all 
stakeholders to create a 
fully digitalised, Whole 

System Technical Code 
by 2025 

4 32 +28 
Total number of 

connection 
applications 

A6.8 Digitalisation of Codes 

A6.6 

Look at fully or partially 
fixing one or more 

components of 
Balancing Services Use 

of System (BSUoS) 
280 68 -212 

Improved 
benefits 

methodology 

A6.7 
Fixed BSUoS tariff 

setting 

A6.9 
Whole system codes 

reform 
Break-even  
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Activity Name 
BP1 5-year 
NPV (£m) 

BP2 5-year 

NPV (£m) 

5-year NPV 
change (£m) 

Key drivers of 
change 

A20 Net zero market reform Break-even  

A21 Role in Europe Break-even  

A7 Network Development 

663 820 +157 

Benefits for A7 
have been 
included 

 

Latest 
commercial 

solutions 
assumption from 

the Future 
Energy Scenarios 

(FES) 

A8 
Enable all solution types 

to compete to meet 
transmission needs 

A9 

Extend NOA approach 
to end-of-life asset 

replacement decisions 
and connections wider 

works 

A10 
Support decision making 

for investment at 
distribution level 

A11 
Enhance analytical 

capabilities 

A12 SQSS review Break-even*  

A13 Leading the debate Break-even*  

A14 
Take a whole electricity 

system approach to 
connections 

2 11 +9 
Total number of 

connection 
applications 

A15 
Delivering consumer 

benefits from improved 
network access planning 

466 1238 +772 

New deliverables 
providing greater 
consumer benefit 

 

Constraint costs 
forecasts 

 

Cost of carbon 
assumption 

A16 
Delivering consumer 

benefits from improved 
network access planning 

204 252 +48 
Constraint costs 

forecasts 

A22 
Offshore coordination / 

Network planning review 
Break-even  

Total  1,967 2,807 +840  

*Not updated since BP1 
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3.1. Summary of the benefits delivered 

A summary of the findings of our sensitivity analyses is shown in the table below. The figures presented are 
for our preferred option for each activity. 

 

 
5-year 
NPV 
(£m) 

10-year 
NPV 
(£m) 

Market 
factors 
low 5- 

year NPV 
(£m) 

Market 
factors 
high 5- 

year NPV 
(£m) 

Delivery 
factors low 

5- year 
NPV (£m) 

Delivery 
factors 
high 5- 

year NPV 
(£m) 

Third-party 
factors low 

5- year 
NPV (£m) 

Third-party 
factors 

high 5-year 
NPV (£m) 

A1 270.00 1031.60 115.32 570.00 45.67 430.69 269.93 271.09 

A2 17.24 42.48 12.08 22.40 0.75 41.07 17.24 17.24 

A3 0.81 20.07 -0.91 6.54 0.81 0.81 0.81 0.81 

Role 1 288.05 1094.15 126.49 598.94 47.23 472.57 287.98 289.14 

A4.3, 
A4.4 & 
A4.6 

57.53 138.00 38.15 72.22 -2.32 102.02 57.53 57.53 

A5 39.55 81.49 22.15 56.95 -2.00 70.86 36.63 42.31 

A6.5 & 
6.8 

32.25 138.14 27.56 36.94 9.05 32.25 14.64 49.86 

A6.6 & 
6.7 

68.00 167.00 68.00 68.00 68.00 68.00 68.00 68.00 

Role 2 197.33 524.63 155.86 234.11 72.73 273.13 176.80 217.70 

A7 

820.40 2,189.03 496.62 1,153.38 502.92 884.42 820.40 820.40 

A8 

A9 

A10 

A11 

A14 11.52 21.24 7.89 12.70 6.12 11.70 11.52 11.52 

A15 1,237.65 4,036.78 1,175.09 1,418.76 597.75 1,244.72 972.37 1237.65 

A16 252.34 635.64 187.02 317.67 125.53 354.59 252.34 252.34 

Role 3 2321.91 6,882.69 1866.62 2,902.51 1232.32 2,495.43 2,056.63 2,321.91 

Total 2807.29 8,501.47 2148.97 3,735.56 1352.28 3,241.13 2521.41 2,828.75 
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3.2. Costs 

We have updated costs for all activities, sub-activities, and deliverables. We have not provided a discussion of 
changes to costs within this annex. A description of cost changes can be found in either Annex 4 - Digital, 
data and technology or in the main business plan.  

To ensure a useful comparison can be made with the BP1 CBAs, we have, wherever possible, used the same 
mapping of business and IT costs to CBAs as was used in BP1. The BP2 IT submission maps IT costs to 
RIIO-2 activities in much more detail within the Technology Business Management (TBM) taxonomy data 
model. We have chosen not to split the CBA costs in accordance with the TBM data model, since this will 
create misalignment between the BP1 and BP2 CBAs and prevent a meaningful comparison of NPVs.  

For example, consider an imaginary IT investment line Z ï at BP1 it was associated with the A1 CBA, but the 
TBM data model now has it split 80% to A1, 15% to A2 and 5% to A3. In the updated CBA for BP2, we will not 
split the costs between activities, and we leave them all in the A1 CBA.  

3.3. Dependencies between the activities  

We have updated our understanding of the dependencies between our RIIO-2 activities for this BP2 
submission. The diagram below highlights the dependencies between the activities ï this means an activity 
could not fully deliver its benefits without another activity.  
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Figure 3 ï Dependencies between activities  
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3.4. Impact of benefits on the consumer bill 

We have updated our analysis for the impact of our RIIO-2 plans on the consumer bill based on the 
transformational activities we have calculated benefits for. Our analysis does not consider the benefits from 
our ongoing activities and therefore it is likely to be conservative. 

The benefits from our transformational activities feed through to consumer bills in one of three ways: 

¶ via a change to the Balancing Services Use of System (BSUoS) charge 

¶ via a change to the Transmission System Use of System (TNUoS) charge 

¶ via a change to the supplier charge 

The cost of our activities in RIIO-2 is around £2.18 on a consumerôs annual energy bill; however, our 
proposed outputs will save consumers around £6.09 per year, resulting in a net reduction of around £3.90 on 
the consumer bill. In our BP1 analysis the net reduction was around £3.00.  

Bill impact area Consumer benefit Percentage of total 
consumer benefits 

Annual bill impact 

BSUoS charge £2,289m 68% -£3.31 

TNUoS charge £928m 27% -£2.28 

Supplier charge £174m 5% -£0.50 

Totals £3,391m  -£6.09 

 

We have updated our analysis by using up to date revenue, however we have kept the same parameters for 
Demand, Loss Scaling Factor6 and Usage7 as we used in our BP1 analysis to enable a like-for-like 
comparison over the RIIO-2 period. We recognise that these parameters will change over time and will be 
reflected in the latest publications by Ofgem (household demand and loss factor), and therefore the realised 
impact on consumer bills may differ from our analysis at the end of the RIIO-2 period.  

 

 

 

 

 

 

 

 

 

 

 

 

 
6 Factor to take into account energy lost as it is transported from the point of production to the end user. https://www.elexon.co.uk/operations-

settlement/balancing-and-settlement/transmission-losses/ 

 
7 Typical Domestic Consumption Value for medium Class 1 usage as published by Ofgem. https://www.ofgem.gov.uk/publications/decision-typical-domestic-
consumption-values-2020 
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4. Role 1 

Within Role 1 we have updated the existing CBAs for A1, A2 and A3. The A1 CBA has been updated for this 
business plan submission after the completion of the Balancing Capability Strategic Review (described in the 
Role 1 chapter of the main business plan document), which was being undertaken at the time our April 2022 
Draft RIIO-2 Plan was published.  

In Role 1 we have seen a substantial increase in our estimated NPV, this is driven by the increase to our cost 
of carbon assumption (higher BEIS carbon price). This has been the key driver for increases to both A1 and 
A3. A1 has seen an increase in the NPV of around £60m since BP1. There is also an additional £9m of 
benefit from A3, because of this the NPV for A3 is now positive.     

The existing break-even analysis for A17 has not been updated because the activities it describes have not 
materially changed since BP1 (please refer to the BP1 CBA annex to find the existing analysis). The new 
RIIO-2 activity A19 has been introduced to provide clarity on our operating model for data and analytics and to 
give it prominence in the business plan. The scope of A19 was part of A17 in BP1 and therefore an additional 
analysis is not required. 

We have also not undertaken an analysis for A18, which covers ongoing activities begun during the BP1 
period. This activity is not transformational and therefore not subject to analysis.  

Activity Activity name Material changes in 
activity since BP1 

Analysis status Changes in 
analysis since BP1 

A1 Control Centre architecture and 
systems 

¶ New deliverables 

¶ Scope 

¶ Costs 

¶ Timescales 

Updated: CBA  Underlying 
assumption óCarbon 
Priceô has changed 

Underlying 
assumption 
óConstraint costô has 
changed 

A2 Control Centre training and 
simulation 

¶ Timescales Updated: CBA Minimal change 

A3 Restoration ¶ Scope 

¶ Timescales 

¶ Costs 

Updated: CBA Underlying 
assumption óCarbon 
Priceô has changed  

A18 Market monitoring ¶ New activity None  

A17 Transparency and open data ¶ None As BP1  

A19 Data and analytics operating 
model 

¶ None None  

 

4.1. A1 Control Centre architecture and systems 

This subsection contains the costs and benefits of our A1 Control centre architecture and systems (A1) 
activity.  

The NPV of A1 is £270 million over the RIIO-2 period, and £1,031 million over ten years. Sensitivity analysis 
suggests an NPV range of £46 million to £570 million over the RIIO-2 period. 

4.1.1. NPV Drivers 

The increase in total NPV compared with BP1 of +£60 million is mostly driven by the increase in the óreduced 
CO2 emissionsô benefits case, reflecting a higher BEIS carbon price. This highlights the importance of 
achieving our ambition to ensure the electricity system can operate carbon-free by 2025. Our óreduced carbon 
emissionsô benefits case has increased by £171m over the RIIO-2 period.  
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There has also been an increase in forecast constraint costs over the RIIO-2 period. This increases the 
benefit in the óimproved situational awarenessô benefits case but this, and other areas, are offset by changes 
to the delivery schedule and an increase in costs.  

Other than removing the óbetter inertia forecastingô benefits case, we have not altered the methodology from 
BP1. We have only updated the underlying assumptions and the delivery schedule. The delivery schedules 
have now been split out between the Balancing and Network Control transformational IT programmes.  

4.1.2. Changes from BP1 

Benefits case  Changes  Description   

Reduced CO2 emissions  Carbon intensity  

Expected demand  

Carbon price  

Delivery schedule  

Latest FES data used  

Updated carbon price  

Delivery schedule updated  

Greater interconnection  Amount of interconnection  

Delivery schedule  

Latest FES data used  

Delivery schedule updated  

Using flexible technology  Delivery schedule  Delivery schedule updated  

Better inertia forecasting 
and needs management  

Removed    Monitoring tools have not been used                     
due to later delivery 

Improved situational 
awareness  

Constraint costs  

Delivery schedule  

Latest constraint cost forecasts used  

Delivery schedule updated  

Reduced BM outage 
downtime  

Delivery schedule  Delivery schedule updated  

 

A1.5 Operational Coordination with Distributed Energy Resources (DER) and Distribution System 
Operators (DSO) is a new transformational sub-activity which does not generate tangible benefits within A1, it 
enables deliverables in Role 2 and 3 to deliver benefits. However, its costs are accounted for in the 
calculations of this A1 CBA. 

A1.6 Minimising Balancing Costs is not a transformational activity therefore its benefits and costs have not 
been included in this A1 CBA. A1.6 is a business-as-usual activity that centres around coordinating existing 
work and continuous improvement.  

 

New or 
materially 
changed 
sub-activity 

Benefits statement 

A1.5 
Operational 
coordination 
with DER 
and DSO 

The benefits for this new sub-activity are already claimed through existing benefits cases 
across A1. The new sub-activity acts to ensure that the deliverables from Roles 2 and 3 are 
fully aligned with the deliverables in Role 1 and can be integrated into the real-time operational 
environment. The action of alignment and coordination may accelerate benefits, but A1.5 is 
immature, and it would be inappropriate to model this into existing benefits cases.  

A1.6 
Minimising 
Balancing 
Costs 

The benefits for this new sub-activity are already claimed through the existing benefits cases 
across a number of activities in Roles 1, 2 and 3. However, the central team and activity set up 
under D1.6.1, D1.6.2 and D1.6.3 should provide additional scope to speed up or increase 
delivery of benefits. 

 



BP2 Cost-benefit Analysis | August 2022 

 19 

 

4.1.3. The counterfactual  

If we did not undertake our transformational A1 activity, we would use existing balancing and network control 
tools. These existing tools cannot enable our mission for a fully decarbonised electricity system by 2035 as 
they are not flexible enough to accommodate future market reforms or handle the volume and variety of 
market participants we expect in the future. 

Our work on existing tools is described under the deliverable D1.1.5 Maintenance and upgrades to existing 
systems. This work continues in parallel to building new systems to maintain compliance with our licence 
obligations and enable the delivery of benefits for projects in Role 2 and 3, whilst future balancing capabilities 
are in development. 

4.1.4. The benefits  

 A1 delivers benefits in five areas, which we explain in the sections below. The five areas are:  

¶ Reduced CO2 emissions 

¶ Greater interconnection 

¶ Utilising flexible technology 

¶ Improved situational awareness 

¶ Reduced balancing mechanism outage downtime. 

 

The benefits for óbetter inertia forecasting and needs managementô have been removed from this CBA.  

 

4.1.4.1. Reduced CO2 emissions 

Assumptions Justification  

5% of power sector carbon emissions are 
influenced by ESO instructions  

From analysis of historic data, we have calculated 
that the volume of ESO activity in the balancing 
mechanism and trading is around 5% of national 
demand. As the balancing mechanism is reflective 
of the wider market, 5% of power sector emissions 
(around 2.15 million tonnes) are influenced by the 
ESOôs instructions.  

Use of Steady Progression and Leading the Way 
from FES 2021 as proxies 

If we do not upgrade our balancing and control 
capabilities, we will be a blocker to achieving the 
lower carbon intensities under the Leading the Way 
scenario. Based on the FES 2021 scenarios, our 
judgement is that Steady Progression acts as a 
reasonable proxy for tools not upgraded and 
Leading the Way for upgraded tools. 

Levels of expected demand are taken from Leading 
the Way from FES 2021 

There is little variation in expected annual demand 
over the five years of RIIO-2 across the FES 
scenarios.  

Percentage of maximum annual benefit  ESO judgement on the delivery schedule 

 

Our proposals help unlock the benefits of the lower carbon intensity energy market of the future. Without 
investment in new balancing and control capabilities, the Control Centre will not be able to maximise the use 
of low carbon technologies and still balance in a technology neutral manner. Under the assumption that 5% of 
all power sector carbon emissions are influenced by ESO, we can calculate the carbon savings by comparing 
the carbon intensities of high and low decarbonisation.  

We assume our proposals unlock the lower carbon intensities of our Leading the Way scenario compared with 
Steady Progression. To account for new systems being delivered in a modular fashion we have claimed a 
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percentage of the maximum annual benefit. This generates £226 million of consumer benefit over the RIIO-2 
period. 

Sensitivity analysis  

We have quantified benefits in three areas: 

¶ Market factors: we have repeated the analysis with the low and high cases of the BEIS carbon values. 

¶ Third-party factors: we have not conducted a third-party sensitivity as the benefits case is not dependent 
on third parties. For example, there is little variation in expected demand in the RIIO-2 period across the 
FES scenarios.  

¶ Delivery factors: we have modelled a one-year delay in the delivery of the new systems. We have not 
modelled bringing forward delivery as we do not believe this is deliverable.  

 

Financial year: 2021/22 2022/23 2023/24 2024/25 2025/26 RIIO-2 
total 

Calculation 

Carbon intensity 
Steady 

Progression 
(gCO2/kWh) 

111.9 88.4 89.1 88.1 85.6  A 

Carbon intensity 
Leading the Way 

gCO2/kWh 
99.7 77.3 68.9 53.2 51.1  B 

Reduction 
gCO2/kWh 

12.2 11.1 20.1 35.0 34.4  C = A - B 

Expected demand 
terawatt hours 
(Leading the 

Way) 

292 285 282 282 286  D 

Carbon price 
t/CO2e (calendar 

year) 
248 252 256 260 264  E 

Saving (£ 
millions) 

881 800 1455 2571 2596  F = C x D x E 

Attributable 
saving ï 

Balancing (£ 
millions) 

22 20 37 64 65 208 
G = 50% x 5% 

x F 

Delivery schedule 
ï Balancing 

0% 0% 10% 48% 100%  H 

Benefit ï 
Balancing (£ 

millions) 
0 0 3.6 31 65 99 I = G x H 

Attributable 
saving ï Network 

Control (£ 
millions) 

22 20 37 64 65 208 
J = 50% x 5% 

x F 

Delivery schedule 
ï Network Control 

0% 5% 25% 80% 100%  K 
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Benefit ï Network 
Control (£ 
millions) 

0 1.0 9.0 51 65 126 L = J x K 

Total benefit (£ 
million) 

0 1.0 13 82 130 226 M = I + L 

 

 

Benefits  

£ millions 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Reduced CO2 emissions 0 1.0 13 82 130 226 

Sensitivity ï high market factors 0 2 25 170 292 488 

Sensitivity ï low market factors 0 1 6 41 65 113 

Sensitivity ï low delivery confidence 0 0 2 23 83 107 

 

The above table shows the benefits associated with reduced CO2 emissions are between £107 million and 
£488 million, with a central case of £226 million.  

 

4.1.4.2. Greater interconnection 

 

 
8 Poyry Management Consulting: Near-term interconnector cost-benefit analysis: independent report (cap and floor 
window 2) 

Assumptions Justification 

Consumer benefits delivered 
by interconnection  

Analysis8 undertaken by Poyry for Ofgem using the High (MA) GB consumer 
welfare impact, extrapolating from the three Window 2 projects. The MA 
(marginal additional) case provides a lower bound for benefits by assuming 
an interconnector is the last to be added, contrasted with the first additional 
(FA) case that provides an upper bound by assuming an interconnector is 
the first to be added. We used the High (MA) case as it provides the best 
central consumer welfare impact benefit proxy out of the four published MA 
cases.  

ESO proposals unlock 2% of 
this benefit 

Analysis of historic data comparing the volume of activity in balancing 
mechanism and trading activity as a proportion of national demand suggests 
we reprofile 5% of the market, and thus have leverage over 5% of 
interconnection. Allowing for the fact that we are making ongoing 
improvements (through IT investment reference 120 Interconnectors) and 
that the benefits will mainly come from our transformational investments in 
inertia forecasting, frequency visibility and situational awareness, we claim a 
conservative 2%. 

Percentage of maximum 
annual benefit claimed 

We believe our proposals ultimately unlock, at most, 2% of savings from 
greater interconnection. Given that we are developing new tools across the 
RIIO-2 period, we cannot claim the maximum benefit until the end, and so 
claim a reduced benefit in the preceding years.   

Profile of interconnection 
capacity during RIIO-2 

Latest figures from FES 2021 Five Year Forecast used. 
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We have reviewed published analysis undertaken by Poyry for Ofgem on the benefits of interconnection. 
Using conservative assumptions, this indicates there is around £1 billion of consumer benefits from greater 
interconnection over the RIIO-2 period. The value of the benefit is the reduction in the total spend on 
electricity in GB because of interconnector imports.  
 
We are currently required to control interconnector flow (for example by trading back imported power) for 
operability reasons. New balancing and control capabilities, in particular inertia monitoring, frequency visibility 
and situational awareness, would allow us to better understand the operating environment across the day. 
This will help us use interconnectors more efficiently by factoring in smaller risk margins and being able to 
match the risk profile of operability concerns to the market profile throughout the day. Currently, we only 
consider the largest risk profile on a given day.  
 
A modest assumption is that our investments contribute to unlocking around 2% of the benefits of greater 
interconnection. This results in an estimated consumer benefit of £5.7 million. 
 
Sensitivity analysis  

¶ Market factors: for the high sensitivity we repeated the analysis with the Base (MA) case from Poyryôs 
findings; for the low sensitivity we used the Low (MA) case9. 

¶ Delivery factors: for the high sensitivity we assume our proposals unlock 3% of the benefits; for the low 
sensitivity we assume our proposals unlock 1% of the benefits and are delivered one year later. 

¶ Third-party factors: for the high sensitivity we have assumed a maximum of 13GW of interconnection at 
the end of the RIIO-2 period; for the low sensitivity this figure is 10GW.  

 

Interconnector Benefit per GW (2015 úm) 

North Connect 800  

Neu Connect -200  

Grid Link 1,200  

Average 600  

 

Item Value Calculation 

Total benefit per GW (2015 úm) 600  

Total benefit per GW (2018 £m)10 474.3 A 

Total value per GW per year (£m)11 19.0 B = A / 25 

 

Financial year: 2021/22 2022/23 2023/24 2024/25 2025/26 RIIO-2 
total 

Calculation 

Total value per GW 
per year (£m) 

19.0 19.0 19.0 19.0 19.0 94.9 B 

Amount of 
interconnection (GW) 

5.7 8.4 9.8 9.8 9.8  C 

 
9 When looking at consumer impact (as opposed to GB net welfare impact or total net welfare impact) the Base (MA) case 

provides higher consumer benefit than the High (MA) case  
10 Adjusting for inflation and exchange rates. Exchange rate is average annual 2015 EUR-GBP rate from Bank of England. 

Inflation is from ONS RPI All items index.  
11 25 years is the assumed project life   
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Financial year: 2021/22 2022/23 2023/24 2024/25 2025/26 RIIO-2 
total 

Calculation 

Total benefit from 
interconnection (£m) 

107 159 186 186 186 824 D = B x C 

Attributable benefit ï 
Balancing (£ millions) 

1.1 1.6 1.9 1.9 1.9 8.2 
E = 50% x 2% 

x D 

Delivery schedule ï 
Balancing 

0% 0% 0% 0% 100%  F 

Benefit - Balancing (£ 
millions) 

0 0 0 0 1.9 1.9 G = E x F 

Attributable benefit ï 
Network Control (£ 
millions) 

1.1 1.6 1.9 1.9 1.9 8.2 
H = 50% x 2% 

x D 

Delivery schedule ï 
Network Control 

0% 5% 25% 80% 100%  I 

Benefit ï Network 
Control (£ millions) 

0 0.1 0.5 1.5 1.9 3.9 J = H x I 

Total benefit 0 0.1 0.5 1.5 3.7 5.7 K = G + J 

 

      

Benefits                     
£ millions 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Greater interconnection 0 0.1 0.5 1.5 3.7 5.7 

Sensitivity ï high market factors  0 0.3 1.9 6.0 15.0 23.3 

Sensitivity ï low market factors 0 0.1 0.3 1.0 2.4 3.7 

Sensitivity ï high delivery confidence 0 0.1 0.7 2.2 5.6 8.6 

Sensitivity ï low delivery confidence 0 0 0.1 0.2 0.7 1.0 

Sensitivity ï high third-party benefits 0 0.1 0.5 1.5 5.0 7.0 

Sensitivity ï low third-party benefits  0 0.1 0.4 1.5 3.7 5.7 

 

The above table shows the benefits from greater interconnection are between £1 million and £23.3 million, 
with a central case of £5.7 million.  
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4.1.4.3. Utilising flexible technology 

Assumptions Justification 

£1.34 billion savings from 
reduced system operation 
costs delivered by accessing 
new sources of flexibility  

Analysis12 by Imperial College London suggests that there is between 
£0.8bn (25% of £3.2bn) and £1.88bn (40% of £4.7bn) consumer savings per 
year from reduced system operation costs, achievable by accessing new 
sources of flexibility. The midpoint is £1.34bn.  

ESO proposals unlock 3% of 
this benefit 

The report by Imperial College London (mentioned above) explains the 
enablers to unlock this benefit. In paragraph 2.6 one of the main 
requirements for future electricity systems will be ñappropriate systems and 
interfaces to manage greater complexity in the systemò. In paragraph 4.1.4 
the report states that system operators should be incentivised to ñaccess all 
flexibility resource and be prepared to handle additional complexity in the 
system, by making investments and operational decisions that maximise 
total system benefitsò. We believe our transformational proposals help 
enable this and, consistent with our residual balancer role, unlock 3% of this 
giving £40.2m savings per year.  

Percentage of maximum 
annual benefit claimed  

We believe our proposals ultimately unlock, at most, 3% of savings from 
greater flexibility. Given that we are developing new tools across the RIIO-2 
period, we cannot claim the maximum benefit until the end, and so claim a 
reduced benefit in the preceding years.   

 

Based on our technical judgement, we assume our investments contribute to unlocking 3% of benefits from 
reduced system operation costs, leading to £80.4 million of consumer benefits over RIIO-2. To account for 
new systems being delivered in a modular fashion, we have claimed a percentage of the maximum annual 
benefit in each year.  

Sensitivity analysis  

Market factors: we assume the benefits of flexibility from reduced system operation costs are £0.8 billion and 
£1.88 billion, being the 25% and 40% cases respectively 

¶ Third-party factors: we have not conducted a third-party sensitivity because the benefits case is not 
dependent on third-party actions that are not already accounted for under the market factors sensitivity. 

¶ Delivery factors: we have assumed our proposals unlock between 2% and 4% of the benefits.  

  

Financial 
year: 

2021/22 2022/23 2023/24 2024/25 2025/26 RIIO-2 total Calculation 

Benefit per 
year from 
flexible 
technology 
(£ millions) 

1,340 1,340 1,340 1,340 1,340 6,700 A 

Attributable 
saving ï 
Balancing 

20.1 20.1 20.1 20.1 20.1 100.5 
B = 50% x 3% x 

A 

Delivery 
schedule ï 
Balancing 

0% 0% 25% 65% 100%  C 

 
12 Poyry and Imperial College London ï Roadmap for Flexibility Services to 2030: A report to the Committee on Climate 

Change https://www.theccc.org.uk/wp-content/uploads/2017/06/Roadmap-for-flexibility-services-to-2030-Poyry-and-
Imperial-College-London.pdf 
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Benefit - 
Balancing 
(£ millions) 

0 0 5.0 13.1 20.1 38.2 D = B x C 

Attributable 
saving ï 
Network 
Control 

20.1 20.1 20.1 20.1 20.1 100.5 
E = 50% x 3% x 

A 

Delivery 
schedule ï 
Network 
Control 

0% 5% 25% 80% 100%  F 

Benefit ï 
Network 
Control (£ 
millions) 

0 1.0 5.0 16.1 20.1 42.2 G = E x F 

Total 
benefit (£ 
millions) 

0 1.0 10.1 29.1 40.2 80.4 H = D + G 

 

 

Benefits 

£ millions 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Utilising flexible 
technology 

0 1.0 10.1 29.1 40.2 80.4 

Sensitivity ï high 
market factors  

0 1.4 14.1 40.9 56.4 112.8 

Sensitivity ï low 
market factors 

0 0.6 6.0 17.4 24.0 48.0 

Sensitivity ï high 
delivery confidence 

0 1.3 13.4 38.9 53.6 107.2 

Sensitivity ï low 
delivery confidence  

0 0 0.7 6.7 19.4 26.8 

 

The above table shows the benefits from using flexible technology are between £26.8 million and £112.8 
million, with a central case of £80.4 million.  

4.1.4.4. Better inertia forecasting and needs management 

The inertia monitoring tool was expected to be available from the start of the RIIO-2 period to help minimise 
spend on RoCoF, which is increasingly challenging to manage due ever decreasing inertia levels. We had 
only claimed benefits until May 2022 because that was when the Accelerated Loss of Mains Projection 
Programme was due to have completed and coincided with the day 1 launch of the new response products. 
This meant it was difficult to accurately forecast the benefits from May 2022 onwards, with respect to RoCoF 
spending.  

We anticipate that the tool will deliver benefits by ensuring we buy the optimal levels of response to manage 
low frequency. However, we are not yet able to confirm the exact benefits, therefore this benefits case has 
been removed.  

4.1.4.5. Improved situational awareness 
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Assumption Justification  

Constraint cost 
estimates 

Based on modelling used in the NOA process 

5% 
improvement in 
constraint 
spend 

A network innovation allowance (NIA) project 13 demonstrated that new tools could deliver a 
reduction of 3% to 12% in constraint spend. Based on this, we claim a conservative 5%.  

Percentage of 
maximum 
annual benefit 
claimed 

We believe our proposals ultimately deliver a 5% saving in constraint costs. Given that we 
are developing new tools across the RIIO-2 period, we cannot claim the maximum benefit 
until the end, and so claim a reduced benefit in the preceding years.   

 

Improved situational awareness (the ability to monitor and understand network status and evolving operational 
limits) allows better management of transmission. Based on the findings of a NIA project (Transmission 
Network Topology Optimisation), we believe our new balancing and control capabilities could ultimately 
reduce constraint spend by 5% per year. We taper these benefits to match the delivery of our new 
capabilities. This results in benefits of £108 million over RIIO-2.  

To avoid any potential double counting with the benefits in section 4.2.4.3 we have not considered a reduction 
in reserve and response spend. It is, however, important that our proposals in A1 and A2 are considered as a 
package.  

Sensitivity analysis  

¶ Market factors: we repeat our analysis with the lowest and highest constraint forecasts from the FES 
scenarios.  

¶ Third-party factors: we have not conducted a third-party sensitivity because the impact of actions by 
third parties is accounted for in the market factors sensitivity.  

¶ Delivery factors: for the upper case we assume 12% savings for constraints; for the lower case we 
assume 3% savings and a one-year delay. 

 

Interaction with other benefit areas 

The proposals in sections 6.1.4.1 and 6.4.4 claim to lower constraint costs. We have not accounted for these 
in the central benefit case here, but they would be accounted for in the market factors sensitivity analysis.  

 

Financial year: 2021/22 2022/23 2023/24 2024/25 2025/26 RIIO-2 
Total 

Calculation 

Constraint costs (£ millions) 975 746 660 848 1,457  A 

Improvement 5% 5% 5% 5% 5%  B 

Attributable saving ï Balancing 2.5% 2.5% 2.5% 2.5% 2.5%  C = B / 2 

Delivery schedule ï Balancing 0% 0% 15% 50% 100%  D 

Benefit - Balancing (£ millions) 0 0 2.5 10.6 36.4 49.5 E = A x C x D 

Attributable saving ï Network 
Control 

2.5% 2.5% 2.5% 2.5% 2.5%  F = B / 2 

 
13  Network Innovation Allowance Closedown Report ï Transmission Network Topology Optimisation  
https://smarter.energynetworks.org/projects/nia_nget0169/ 

https://smarter.energynetworks.org/projects/nia_nget0169/
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Financial year: 2021/22 2022/23 2023/24 2024/25 2025/26 RIIO-2 
Total 

Calculation 

Delivery schedule ï Network 
Control 

0% 5% 25% 80% 100%  G 

Benefit ï Network Control (£ 
millions) 

0 0.9 4.1 17.0 36.4 58.5 H = A x F x G 

Total benefit (£ millions) 0 0.9 6.6 27.6 72.9 108 I = E + H 

 

  

Benefits 

£ millions 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Improved situational awareness 0 0.9 6.6 27.6 72.9 108 

Sensitivity ï high market factors  0 1.2 8.3 34.5 91.1 135 

Sensitivity ï low market factors 0 0.7 5.0 20.7 54.7 81 

Sensitivity ï high delivery confidence 0 2.2 15.8 66.2 174.9 259 

Sensitivity ï low delivery confidence  0 0 0.5 5.1 28.4 34 

 

The above table shows the benefits associated with improved situational awareness are between £34 million 
and £259 million, with a central case of £108 million.  

 

4.1.4.6. Reduced Balancing Mechanism outage downtime 

Assumptions Justification 

Cost of an outage is 
£700,000 per hour 

Based on current service level agreement (SLA) for Balancing Mechanism system 

2 hours 23 minutes 
of unplanned outage 
per year 

Recent average of balancing mechanism (BM) outages. Unplanned incidents since 
2016: 
1. 22 Jan 2016 - 2hrs 25min 
2. 8 Feb 2019 - 4hrs 57min 

Our proposals will 
reduce this 
unplanned outage 
time to one hour per 
year 

ESO engineering judgement 

 

From recent events, we have calculated the cost of an unplanned outage as approximately £700,000 per 
hour. Since 2016 there have been on average 2 hours 23 minutes of unplanned outage per year, costing 
£1.67 million per year. 

We assume our proposals will reduce unplanned outages to one hour per year. We only claim half of this 
benefit during the RIIO-2 period, as we deliver new capabilities incrementally.  

 

Financial year: 2021/22 2022/23 2023/24 2024/25 2025/26 RIIO-2 
Total 

Calculation 
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Current BM outage downtime 
(hours) 

2.38 2.38 2.38 2.38 2.38  A 

Reduced BM outage downtime 
(hours) 

1 1 1 1 1  B 

Reduction in outage downtime 
(hours) 

1.38 1.38 1.38 1.38 1.38  C = A - B 

Cost of BM outage per hour (£ 
millions) 

0.7 0.7 0.7 0.7 0.7  D 

Delivery schedule 0% 50% 50% 50% 50%  E 

Benefit (£ million) 0 0.5 0.5 0.5 0.5 1.9 F = C x D x E 

 

Sensitivity analysis 

¶ Market factors: we have not conducted a sensitivity analysis based on market factors.  

¶ Third-party factors: we have not conducted a sensitivity analysis based on third party factors because 
our benefit case is not dependent on the actions of third parties.  

¶ Delivery factors: we assume a reduction of 1.5 and 0.5 hours per year for the lower and upper cases 
respectively.  

 
 

Benefits  

£ million 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Reduced balancing mechanism outage 
downtime 

0 0.5 0.5 0.5 0.5 1.9 

Sensitivity ï high delivery confidence 0 0.7 0.7 0.7 0.7 2.6 

Sensitivity ï low delivery confidence 0.0 0.3 0.3 0.3 0.3 1.2 

 

The table above shows the benefits from reduced balancing mechanism outage downtime are between £1.2 
million and £2.6 million, with a central case of £1 million.  

 

4.1.4.7. Total benefits case 

The total benefits for A1 are between £170 million and £760 million, with a central case of £422 million over 
the RIIO-2 period.  

The table below provides a summary of how the benefits are allocated between the transformational aspects 
of the Balancing and Network Control programmes. 

 

Benefit £ 
million 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Enhanced 
Balancing 
Capability 
(A1.2) 

0 1 12 55 124 191 
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Transform 
Network 
Control (A1.3) 

0 3 19 86 123 231 

Total 14 5 30 141 247 422 

 

4.1.5. Activity costs 

Delivery of A1 will require capex and opex spend, as summarised below:  

Costs £ 
million 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Capex 29.13 46.25 46.51 46.68 33.12 201.89 

Opex  1.24 4.12 12.76 12.75 14.08 44.95 

Total 30.37 50.37 59.27 59.43 47.2 246.84 

 

The total costs for A1 are £246.84million. 

4.1.6. Net Present Value   

The net present value (NPV) of A1 is estimated at £270 million over the RIIO-2 period and £1,031 million over 
ten years. Sensitivity analysis suggests an NPV range of: 

¶ Market factors between £115 million and £570 million 

¶ Delivery factors between £46 million and £431 million 

¶ Third-party factors between £270 million and £271 million. 

4.1.7. Dependencies, enablers, and whole energy system  

This activity is dependent on the following transformational activities: 

¶ A2 Control Centre training and simulation (Role 1) ï Equipping the Control Centre with fully trained 
staff to operate in a zero carbon world: and  

¶ A17 Transparency and Open Data (Role 1) ï Ensuring the data flow between us and market participants 
allows them to understand system operability.  

Through the most efficient operation of a complex decentralised and decarbonised electricity system A1 
Control Centre architecture and systems enables the following transformational activities: 

Activity  How it is enabled by A1 Control Centre architecture and systems  

A2 Control centre training and 
simulation (Role 1) 

Developing the tools that will be replicated in the training simulators. 

A4 Build the future balancing 
service and wholesale markets 
(Role 2) 

A4 will ensure markets are open to all technology and service types and 
increase the number of participants. Our current systems cannot handle 
these, hence the need for A1.  

A15 Taking a whole electricity 
system approach to promote 
zero-carbon operability (Role 3) 

The Network Services Procurement (Pathfinder) projects are allowing new 
technologies and services to provide solutions to operability issues. Our 
current systems are not easily configurable to handle non-traditional uses 
of the system and need to be upgraded 

A17 Transparency and Open 
Data (Role 1) 

Providing additional data from real world system operation. Greater 
transparency is also delivered by the Data and Analytics platform. 
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Activity  How it is enabled by A1 Control Centre architecture and systems  

A21 Role in Europe (Role 2) Ensuring alignment with European energy systems will likely require 
functionality that our existing systems cannot handle. 

 

To ensure that we are in the best position possible to leverage the opportunities that the DSO transition will 
bring, it is vital that all the deliverables from Roles 2 and 3 are coordinated with Role 1 deliverables and 
activities, including A1. A1 will also assist in ensuring the exchange of data between ourselves, DERs and 
DSO. 

Delivery of this activity will pass on benefits and costs to other parties. There may be a cost to DNOs, TOs 
and market participants to integrate their systems and data to our new tools. New market participants would 
incur these types of costs today. In all cases, the benefit of moving towards standardised technology and data 
should outweigh any additional cost.  

4.1.8. Uncertainties and risks 

We have accounted for market, third-party and deliverability uncertainties in our sensitivity analysis.  

The table below summarises the key delivery risks and how we propose to mitigate them. Where appropriate, 
their impact on the consumer benefit is included. Risks for the associated IT investments can be found in 
Annex 4 ï Digital, data and technology. 

 

Risk Mitigation Likelihood Impact 

We develop short-lived tools due to 
difficulty in predicting how modelling 
tools will need to evolve by the end of 
RIIO-2 given the pace of changing 
market needs and/or implications from 
Future System operator direction 

¶ Ensure continued review of 
requirements throughout 
remaining RIIO-2 period.  

¶ Deploy proof of concept tools 
where possible to gain 
understanding of requirements 

¶ Continue to use the product 

delivery principles and flexible, 

modular applications.  

3 1 

Full integration to NGESO Future 
Balancing system may not be aligned to 
the NCMS delivery plan 

¶ Maintain Engagement with internal 
ESO product delivery teams  

¶ Periodic review of dependencies & 
programme interlocks 

¶ Review, impact assess and 

maintain fallback options 

2 1 

Full integration with new NGET SCADA 
system may not be aligned to NGESO 
NCMS Delivery plan and may require 
the implementation of additional 
components (e.g., Interfaces) to 
facilitate IEMS migration 

¶ Maintain engagement via formal 
'Technical Working Group' forum 

¶ Periodic joint review and 
alignment of delivery schedules 
and dependent activities, including 
contingency options 

¶ Planning and alignment on 

cutover dates and pre-requisites 

to migrate away from the IEMS  

2 2 

Key internal SME/system user resource 
availability may impact the testing and 
implementation of the new system and 
toolset 

¶ Ensure early forecasting of 
resource requirements to business 
units 

3 1 
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¶ Timely recruitment for 

appropriately skilled resources 

where not already available 

Adverse change in Cyber threat, 

including geo-political landscape may 

impact security posture and result in 

scope creep.  

¶ Maintain regular dialogue with 

security representatives ensuring 

alignment with industry standards 

3 2 

Feedback from the TAC via their 

assurance function may result in 

amendments to programme delivery 

approach 

¶ Maintain continuous 

improvement approach with TAC 

and ensure change control is 

adhered to on any proposed 

amendments 

3 2 

Delay to the delivery of hardware and 

networking infrastructure required to 

successfully test and operate the new 

tool set 

¶ Maintain continuous dialogue 

with Data Centre Enablement 

team and key suppliers such as 

Vodafone 

3 1 

 

 

4.2. A2 Control Centre training and simulation 

This subsection contains the costs and quantifiable benefits of our A2 Control Centre training and 
simulation (A2) activity.  

The net present value (NPV) of A2 is £17.24 million over the RIIO-2 period, and £42.48 million over ten years. 
Sensitivity analysis suggests an NPV range of -£0.75 million to £42.48 million over the RIIO-2 period. 

4.2.1. NPV drivers 

The NPV has not changed significantly since BP1. There is a small increase of £1m.  

Costs have decreased overall by approximately £4m with most of the cost reduction in the last three years of 
the RIIO-2 period. We do not see significant movement with total benefits, but phasing is slightly altered with 
an increase in benefits in years one and two and a decrease in years three, four and five. Combining these 
factors leads to a negligible change in NPV.  

We have not altered the benefits methodology from BP1 for this CBA. Only the underlying assumptions have 
been updated in accordance with the methodology for these assumptions at BP1. 

4.1.2. Changes from BP1 

Benefits case Changes Description  

Decreased Training 
Costs 

Delay to 
benefits 

There is a delay of approximately 12 months to delivery of the 
associated RIIO-2 deliverable.  

Improved Decision 
Making 

Response and 
reserve costs 

Latest response and reserve costs have been used. 

 

Benefits associated with the sub-activity A2.4 Workforce and change management may be subject to further 
change due to supplier challenges. The potential delay due to supply chain is modelled in the sensitivity 
analysis for this CBA to account for worst case delivery. 
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4.2.3. The counterfactual 

If we did not undertake our transformational A2 activity, we would make enhancements to our legacy 
simulators and continue with our current training schemes. Some of this work will be carried out whilst our 
transformational activities are in development.  

4.2.4. The benefits 

We have quantified benefits in three areas: 

¶ Reduced resource costs 

¶ Decreased training costs 

¶ Improved decision making 

4.2.4.1. Reduced Resource Costs 

Assumptions Justification 

Cost saving Based on past resource costs 

 
Current inefficiencies in our workforce management tools are costing around £1m per year. New workforce 
and change management tools, updated shift patterns and working arrangements will create efficiencies and 
increase staff retention. We believe we can ultimately save around £1.3 million per year, by removing the 
spend on current inefficiencies and creating further efficiencies. To allow time for changes to be embedded, 
we claim a reduced benefit in the first two years of RIIO-2. This creates £5 million savings over RIIO-2.  

 

 

Benefits 

£ million 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Reduced Resource Costs (central 
case) 

0.5 0.5 1.3 1.3 1.3 5 

 

4.2.4.2 Decreased Training Costs 

Assumptions Justification 

Reduction in training 
time 

ESO judgement, based on proposed transformational activities reducing training time 
from seven months to four months (42%) 

Training cost Historic averages of £75,000 per candidate, with 30 candidates trained per year 

Number of new 
starters trained 

Based on historic data and forecast industry turnover 

Percentage of 
maximum annual 
benefit claimed 

We believe our proposals ultimately deliver a three-month reduction in training time. 
Given that we are implementing enhanced training and developing new tools 
gradually over the RIIO-2 period, we cannot claim the maximum benefit until the end. 
So, we claim a reduced benefit in the preceding years.   

 

Our enhanced training and simulator proposals mean that new starters will have more knowledge and can be 
trained quicker. We estimate this will lead to a saving of £1.2 million over the RIIO-2 period. This assumes we 
can reduce training time by three months, saving approximately £32,000 per candidate. We train on average 
more than 30 people per year. Given that we are implementing enhanced training and developing new tools 
gradually over the RIIO-2 we have considered the percentage of the maximum annual benefit we can claim in 
each year.  
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Sensitivity analysis 

¶ Market factors: we have not conducted a sensitivity analysis based on market factors.   

¶ Third-party factors: we have modelled a one-year delay in benefits to account for supplier challenges.  

¶ Delivery factors: we have modelled a reduced training time of three months and five months for the 
upper and lower cases respectively.  

Financial year: 2021/22 2022/23 2023/24 2024/25 2025/26 RIIO-2 
Total 

Calculation 

Training costs (£ 
million) 

2.3 2.3 2.3 2.3 2.3 11.5 A 

Improvement 42% 42% 42% 42% 42% 

 

B 

Percentage of 
maximum annual 
benefit claimed 

0% 5% 15% 35% 80%  C 

Benefit (central 
case) 

(£ million) 

0 0.05 0.14 0.33 0.76 1.2 D = A x B x 
C 

Note: As in all tables in this document, numbers are rounded (for example, the rounded óDô shown in this table may not 
exactly equal the product of rounded óAô, óBô, óCô values shown) 

 

 

Benefits 

£ million 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Decreased Training Costs (central 
case) 

0 0.05 0.14 0.33 0.76 1.2 

Sensitivity ï high delivery  0 0.06 0.19 0.45 1.03 1.7 

Sensitivity ï low delivery  0 0.03 0.10 0.23 0.52 0.9 

Sensitivity ï low third-party  0 0 0.05 0.14 0.33 0.5 

 

The above table above shows the benefits from decreased training costs are between £0.5 million and £1.7 
million, with a central case of £1.2 million.  

4.2.4.3. Improved Decision Making 

Assumption Justification  

Reserve and response cost estimates Based on 12-year historic average 

2% improvement in reserve and response spend Based on evidence from our Distributed Energy 
Resource (DER) desk    

Percentage of maximum annual benefit claimed  We believe our proposals for better training and 
simulation capability, combined with better tools, 
ultimately deliver a 2% saving in reserve and 
response costs.  

Allowing for the time it will take training and 
simulation enhancements to translate to operational 
decision-making improvements, we cannot claim the 
maximum benefit until the end of the RIIO-2 period, 
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Assumption Justification  

and so we claim a reduced benefit in the preceding 
years.   

 

The introduction of the DER desk in January 2019 allows us to control around 4GW of distributed resource out 
of a total of the 65 GW of resource we typically use in the balancing mechanism. As a result of the DER desk, 
we have seen a 65% increase in bid and offer volume on units that were historically available, meaning 
around 2.7GW of resource is better utilised. This gives a 2.7GW/65GW = 4% improvement.  

We recognise that a range of factors can influence savings made to future spend. The introduction of new 
situational awareness with clear training has helped us to improve management of the power system overall. 
It is reasonable to assume similar gains for improving our tools and training, because the way our new tools 
and training are implemented will mirror that of the DER desk. Nonetheless, to account for potential 
uncertainty, we halve the 4% benefit expected based on the DER desk case study, and we claim that our 
proposals will result in a 2% reduction in response and reserve spend. 

To avoid potential double counting with A1 we have not considered a reduction in constraint spend. It is, 
however, important that our proposals in A1 and A2 are considered as a package. 

Sensitivity analysis 

¶ Market factors: we repeat our analysis with the response and reserve costs adjusted by one standard 
deviation in either direction.  

¶ Third-party factors: we have not conducted a sensitivity analysis because the benefits case is not 
dependent on the actions of third parties.  

¶ Delivery factors: for the upper case we assume 4% savings, consistent with the above evidence; for the 
lower case we assume 1% savings and a one-year delay.  

Interaction with other benefit areas 

Lower reserve and response costs are also claimed as benefits in the A4 CBA. Any potential double counting 
is accounted for in the sensitivity analysis.  

Financial 
year: 

2021/22 2022/23 2023/24 2024/25 2025/26 RIIO-2 
Total 

Calculation 

Reserve and 
response 
costs  

(£ million) 

479 479 479 479 479 2,395 A 

Improvement 2% 2% 2% 2% 2% 

 

B 

Percentage of 
maximum 
annual benefit 
claimed  

5% 25% 60% 80% 100% 

 

C 

Benefit 
(central case) 

(£ million) 

0.5 2.4 5.7 7.7 9.6 25.9 D = A x B x 
C 

 

 

Benefits 

£ million 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Improved Decision Making 
(central case) 

0.5 2.4 5.7 7.7 9.6 25.9 
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Sensitivity ï high market  0.6 2.9 7.0 9.4 11.7 31.5 

Sensitivity ï low market  0.4 1.9 4.5 6.0 7.5 20.2 

Sensitivity ï high delivery  1.0 4.8 11.5 15.3 19.1 51.7 

Sensitivity ï low delivery  0 0.2 1.2 2.9 3.8 8.1 

 

The above table of sensitivity analysis results shows the benefits from improved decision-making are between 
£8.1 million and £51.7 million, with a central case of £25.9 million.  

4.2.4.4 Total benefits case 

The total benefits for A2 are between £14 million and £58 million, with a central case of £32 million over the 
RIIO-2 period. 

4.2.5. Activity costs 

Delivery of A2 will require capex and opex spend, as summarised below. 

 

The total cost for our A2 activities is £17.87 million. 

4.2.6. Net present value 

The net present value of these activities is estimated at £17.24 million over the RIIO-2 period and £42.48 
million over 10 years. They will start to deliver positive returns from 2023/24. Sensitivity analysis suggests an 
NPV range of: 

¶ Considering market scenarios, between £12.08 million and £22.40 million. 

¶ Considering delivery scenarios, between £0.75 million and £41.07 million. 

4.2.7.  Dependencies, enablers, and whole energy system 

This activity is dependent on the following transformational activity: 

¶ A1 Control Centre architecture and systems (Role 1) ï this activity will provide real world experience 
for training and simulation. this activity will allow highly skilled engineers to use their training for zero 
carbon system operation.  

A highly skilled workforce which can operate a complex decentralised and decarbonised electricity system 
also enables A1 by providing the skills needed for zero carbon system operation. 

Delivery of A2 could pass on benefits and costs to third parties. There may be a cost to DNOs and TOs for 
training their staff to use our systems. However, this will likely be offset by savings from not having to run 
some or all their own training programmes. DNOs and TOs will also benefit from having a greater pipeline of 
resource from our enhanced academic partnerships attracting talent to the industry. Greater coordination and 
collaboration of training will help the industry to make better whole system decisions, particularly in areas such 
as restoration and disaster recovery. 

Costs 

£ million 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Capex 0.03 0.15 1.16 2.33 2.33 6.01 

Opex  1.73 1.64 2.11 2.92 3.46 11.86 

Total 1.76 1.79 3.27 5.25 5.79 17.87 
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4.2.8. Uncertainties and risks 

The table below summarises the key risks to delivering our activities and how we propose to mitigate them. 
Risks for the associated IT investments can be found in Annex 4 ï Digital, data and technology. 

Risk Mitigations Likelihood Impact  

Unable to source people with 
right skills and right 
competencies to deliver 
enhanced training. 

Create a suitable package to attract resource. Look 
for people and advertise roles well in advance. Build 
future capabilities internally. 

2 1 

Reluctance from external 
stakeholders to develop a holistic 
resourcing approach.  

Early engagement to understand individual business 
needs. 

3 1 

Reluctance from academia to 
create a bespoke course, 
meaning lack of recognised 
qualifications. 

Approach universities where relationships have 
already been established. Review appetite from 
refreshing existing courses and develop new 
modules before deciding whether to proceed. 

4 1 

Simulator is not fit for future 
development or use. 

Explore opportunities with current or alternative 
supplier for short-term upgrade ahead of 
development of enhanced simulator. 

3 2 

Unable to acquire the necessary 
skill to produce the simulator of 
the future.  

Early engagement with IT supply partners as part of 
development of new Control Centre tools. 

3 2 

 

4.2. A3 Restoration 

This subsection contains the costs and benefits of our A3 Restoration (A3) activity. The NPV of our A3 
activities is £0.81 million over the RIIO-2 period and £20.07 million over ten years.  

4.3.1. NPV drivers 

The increase in total NPV compared with BP1 of +£9 million is driven by one factor: the increase in our Cost 
of Carbon assumption. As a result, the overall five-year NPV for this activity is now positive, even without 
considering the other benefits this activity unlocks by 2050.  

We have not altered the benefits methodology from BP1 and have only updated the underlying assumptions 
in accordance with the methodology used at BP1. 

4.3.2. Changes from BP1 

Benefits case Changes Description  

Carbon Savings Carbon price Latest carbon prices from BEIS 
used. High/low sensitivities are 
now also included. 

 

The sub-activity A3.2 Restoration standard has materially changed timescales. However, the benefits for this 
case are only applicable in the last year of the RIIO-2 period and therefore the delays to implementing the 
Electricity System Restoration Standard (ESRS) have had no impact on A3 benefits.   

New or materially 
changed sub-activity 

Benefits impact 
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A3.2 Restoration 
Standard 

The changes have no impact on benefits. The associated benefits case is only 
applicable in the last year of RIIO-2 period and work is being undertaken to 
ensure delivery is on track as expected. 

 

4.3.3. The counterfactual 

If we did not undertake our transformational A3 activities, we would make ongoing enhancements to our 
restoration tools and we would not implement the proof-of-concept findings from our Distributed ReStart 
Network Innovation Competition (NIC) project.     

4.3.4. The benefits 

We have quantified benefits in two areas: 

¶ Benefits from Distributed ReStart NIC project 

¶ Carbon savings 

4.3.4.1. Distributed ReStart NIC project 

Assumptions Justification 

£115 million NPV to 2050 Findings from Distributed ReStart NIC Project14 

 

The net present value of implementing the recommendations of the Distributed ReStart NIC project is £115 
million to 2050. This is due to increased competition in restoration services and reduced costs from the use of 
some large generators.  

Cost savings will be passed on to consumers through reduced BSUoS charges. We assume this saving is 
allocated evenly from 2025, when the implementation of the project recommendations will start delivering 
benefits. This delivers £4.6 million of benefit during RIIO-2 and £23 million to 2030.  

Sensitivity analysis 

We have not conducted sensitivity analysis because the benefit case is based on benefit figures previously 
published by us. 

 

Benefits 

£ million 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Benefits from Distributed ReStart 
NIC project (central case) 

0.0 0.0 0.0 0.0 4.6 4.6 

 

4.3.4.2. Carbon Savings 

Assumptions Justification 

Reduction of 810,000 tonnes of CO2 to 2050 Findings from Distributed ReStart NIC Project 

 

We estimate the Distributed ReStart NIC project will lead to a reduction of 810,000 tonnes of CO2 by 2050. 
This is through low carbon DER taking part in restoration services, leading to reduced carbon emissions from 
large generators. We assume this reduction is allocated evenly from 2025/26 when the implementation of the 

 
14 National Grid Electricity System Operator: Distributed ReStart NIC project 
https://www.ofgem.gov.uk/system/files/docs/2018/11/redacted_electricity_nic_submission_2018_esoen01_v03.pdf   

https://www.ofgem.gov.uk/system/files/docs/2018/11/redacted_electricity_nic_submission_2018_esoen01_v03.pdf
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project recommendations will start delivering benefits. With an average carbon price of £264 per t/CO2e in 
2025/26, this will deliver a benefit of £8.5 million over RIIO-2.  

Sensitivity analysis 

We have updated the benefits case to account for market high and low sensitivities, to reflect changing carbon 
prices.   

 

Benefits 

£ million 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Carbon Savings (central case) 0.0 0.0 0.0 0.0 8.5 8.5 

Sensitivity ï market high 0.0 0.0 0.0 0.0 12.8 12.8 

Sensitivity ï market low 0.0 0.0 0.0 0.0 4.2 4.2 

 

4.3.4.3. Total benefits case 

The total benefits for A3 are a central case of £13.1 million over the RIIO-2 period, with a range of £8.8m to 
£15.4m.  

4.3.5. Activity costs 

Delivery of our A3 activities will require capex and opex spend, as summarised below:  

Costs              

£ million 

2021/22 2022/23 2023/24 2024/25 2025/26 Total 

Capex 0 2.21 7.21 7.48 5.7 22.6 

Opex  0 0.6 0.91 1.54 1.33 4.39 

Total 0 2.81 8.12 9.02 7.03 26.99 

 

The total cost for our A3 Restoration activities is £26.99 million. 

4.3.6. Net present value 

The NPV of A3 is estimated at £0.81 million over the RIIO-2 period and £20.07 million over ten years. With a 
range of: 

¶ Considering market scenarios, between -£0.91m and £6.54m 

Given the £115m NPV of the Distributed ReStart NIC project to 2050, we are confident our proposals will 
deliver long-term net benefit.  

4.3.7. Dependencies, enablers, and whole energy system 

This activity is dependent on the following transformational activities: 

¶ A1 Control Centre architecture and systems (Role 1) ï this activity will allow highly-skilled engineers to 
use their training for zero carbon system operation.  

¶ A2 Control Centre training and simulation (Role 1) ï this activity will help to ensure a future supply of 
highly-skilled Control Centre engineers.  

For DER to provide restoration services, new tools will be needed to handle a greater number of participants 
and we will need to train our Control Centre engineers on new restoration procedures. Hence the dependency 
of A3 benefits on activities A1 and A2. 
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Our Distributed ReStart NIC project complements our proposals in Role 2, to transform participation in 
balancing markets. The restoration decision support tool proposed in sub-activity A3.2 will complement the 
other tools delivered in A1. 

Our proposals may pass some costs onto third parties. DNOs, TOs and restoration service providers will need 
to invest to comply with the restoration standard, for which we will be conducting the assurance process. 
DNOs and service providers may need to implement communication systems depending on the proof-of-
concept findings from the DER NIC project.  

We believe the benefits, including reduced restoration timelines, the ability of new technologies to provide 
restoration services and, for DNOs, the potential to control restoration in their own areas of operation, 
outweigh these costs. 

4.3.8. Uncertainties and risks 

The table below summarises the key risks to delivering our activities and how we propose to mitigate them. 
Risks for the associated IT investments can be found in Annex 4 ï Digital, data and technology 

Risk Mitigations Likelihood Impact  

A restoration standard is not 
established, and implementation 
frameworks are not used 

We can set target restoration timeframes 
through our current structure and justify our 
restoration strategy against this 

1 2 

A substandard or inappropriate 
restoration tool is implemented  

Project scoping and resource to support this 
are included in our Business Plan 

2 2 

New roles and responsibilities between 
industry parties are currently unknown 
and may influence restoration options 

Ongoing engagement with distribution system 
operation (DSO) model development and 
impact on restoration to ensure associated 
roles and responsibilities adapt as required 

3 2 

Stakeholders challenge proposed Grid 
Code changes 

Maintain a dialogue with other parties 
involved in restoration, and champion relevant 
regulatory, legal, or code changes to enable 
full participation. Share code changes and 
timetables for implementation and maintaining 
industry awareness 

3 3 

Roles and skillset required for DER are 
challenging to resource 

Mitigated through the training and simulation 
part of our Business Plan 

2 3 

Cost of sufficient resilience in 
telecommunications means focusing on 
a small number of large resources, 
limiting the involvement of smaller 
DERs 

The Distributed ReStart NIC project will 
provide a working (albeit small scale) solution 
for resilient telecommunications which can be 
scaled for Great Britain wide use 

3 2 

Unknown level of technical changes 
and how to implement those required 
on distribution networks. Risks of failure 
to change restoration speeds, lack of 
investment in DER technology 

The risk will be identified through the 
Distributed ReStart NIC project 

3 2 

Despite new technologies and 
techniques, the restoration speed does 
not reduce 

Implement an annual evaluation of restoration 
time against expectations. New technologies 
and products will feed into this evaluation. 

2 2 

Market mechanisms across different 
parties (ESO/DSO/DERs) are too 
complex and may be susceptible to 
distortion 

Market mechanisms are still being trialled for 
balancing services and will be developed with 
this risk in mind 

2 1 
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Risk Mitigations Likelihood Impact  

The high cost of retrofitting DER and 
distribution networks (including systems 
and telecommunications) and unclear 
funding arrangements 

The Distributed ReStart NIC project will 
identify the specific requirement and 
associated costs 

2 2 

 

4.4. Role 1 NPV Summary 

 
 

5-year 
NPV (£m) 

10-year 
NPV (£m) 

Market 
factors 
Low 5- 

year NPV 
(£m) 

Market 
factors 
High 5- 

year NPV 
(£m) 

Delivery 
factors 
Low 5- 

year NPV 
(£m) 

Delivery 
factors 
High 5- 

year NPV 
(£m) 

Third-
party 

factors 
Low 5- 
year 

NPV(£m) 

Third-
party 

factors 
High 5- 

year NPV 
(£m) 

A1 270.00 1031.60 115.32 570.00 45.67 430.69 269.93 271.09 

A2 17.24 42.48 12.08 22.40 0.75 41.07 17.24 17.24 

A3 0.81 20.07 -0.91 6.54 0.81 0.81 0.81 0.81 

A17 Break-even analysis 

A18 Not subject to CBA 

A19 Not subject to CBA 

Role 1 288.05 1094.15 126.49 598.94 47.23 472.57 287.98 289.14 

 

 

4.5. Role 1 Cost Summary 

      2021/2
2 

(£m) 

2022/2
3 

(£m) 

2023/2
4 

(£m) 

2024/2
5 

(£m) 

2025/2
6 

(£m) 

Total 

(£m) 

A1 Control Centre systems 
and architecture 

Capex  29.13 46.25 46.51 46.68 33.12 201.89 

Opex  1.24 4.12 12.76 12.75 14.08 44.95 

Total 30.37 50.37 59.27 59.43 47.20 246.84 

A2 Control Centre training 
and simulation 

Capex 0.03 0.15 1.16 2.33 2.33 6.01 

Opex  1.73 1.64 2.11 2.92 3.46 11.86 

Total 1.76 1.79 3.27 5.25 5.79 17.87 

A3 Restoration Capex 0 2.21 7.21 7.48 5.70 22.60 

Opex  0 0.60 0.91 1.54 1.33 4.39 

Total 0 2.81 8.12 9.02 7.03 26.99 

A18 Market monitoring Not subject to revised analysis 
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A17 Transparency and open 
data 

A19 Data and analytics 
operating model 

Role 1 Capex 29.16 48.61 54.88 56.49 41.15 230.5 

Opex  2.97 6.36 15.78 17.21 18.87 61.2 

Total 32.13 54.97 70.66 73.7 60.02 291.7 
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5. Role 2 

Within Role 2 we have updated the existing CBAs and break-even analyses for A4, A5 and A6. We have also 
undertaken new break-even analyses for A20 and A21.  

For A4 two separate pieces of analysis have been undertaken due to the different nature of its sub-activities. 
There is a CBA for sub-activities A4.3, A4.4 and A4.6, and a break-even analysis for A4.1, A4.2 and A4.5. The 
overall NPV of the A4 CBA has reduced by approximately £9m since BP1. This is due to an increase in costs 
from BP1 related to delays in delivery for sub-activities A4.3 and A4.4, and new deliverables in A4.6.  
 
We have seen a £22 million reduction in the five-year NPV for A5. This reduction in NPV is driven by an 
increase in costs from BP1, as well as the delays to realisation of benefits for sub-activity A5.2. The delays 
are due to the postponement of the deployment of the EMR portal to external users until 2023/24. This one-
year postponement has been made in response to stakeholder feedback that external users would prefer to 
use the platform after all features are developed.   
 
For A6 we present four separate pieces of analysis, which is consistent with our approach in BP1. The A6.5 
and A6.8 CBA has seen an NPV increase of £28 million, this is driven by the increase in total benefits, which 
are directly proportional to the total number of connection applications. At BP1 we used a figure of 400 
connection applications per year which continues for FY 2022/23 and 2023/24 while at BP2 we are forecasting 
approximately 1,400 connection applications per year beginning in FY 2024/25. We are observing a rising and 
sustained number of connection applications and therefore any benefit associated with improving efficiency 
during grid connections will also increase.   
 
The NPV for A6.6 and A6.7 has reduced significantly, by £212 million since BP1. There are two key drivers for 
this, firstly the new methodology uses refined assumptions that were unavailable at the time of our original 
CBA estimate. Secondly, pushing back implementing BSUoS reform by 12 months to April 2023, in alignment 
with the recommendations of the BSUoS Task Force and industry workgroup discussions.  

 

Activity Activity name Material 
changes in 
activity since 
BP1 

Analysis 
status 

Changes in 
analysis since 
BP1 

A4.3, A4.4 & 
A4.6 

Build the future balancing service 
markets  

Scope Updated: 
CBA 

Minimal change  

A4.1, A4.2 & 
A4.5 
 

Lead a review of wholesale, balancing 
and capacity markets 

New 
deliverables 

Updated: 
Break-even 

Minimal change 
(break-even 
analysis) 

A5 Transform access to the Capacity 
Market and Contracts for Difference 

New 
deliverables 

Updated: 
CBA 

óCompanies on 
CM Registerô 
assumption has 
changed 

Cost increase 

A6.4 Transform the process to amend our 
codes  

Scope Updated: 
Break-even 

Minimal change 
(break-even 
analysis) 

A6.5 & A6.8 Work with all stakeholders to create a 
fully digitalised, Whole System 
Technical Code by 2025  

New sub-activity 

Costs 

Updated: 
CBA 

óConnection 
applicationsô 
assumption has 
changed 

A6.6 & A6.7 Look at fully or partially fixing one or 
more components of Balancing 
Services Use of System (BSUoS)  

New sub-activity 

 

Updated: 
CBA 

Five-year NPV 
estimates taken 
from Ofgem 
analysis 






































































































































