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addition of uncertainties is that Uncertainty Mechanisms could be between £570 million and £1.145 
billion above baseline at the high extreme. 

 

Our load related expenditure plan corresponding to accelerated decarbonisation of our region is £139 
million higher than the baseline cost. This excludes the allowance for service solutions (unlooping/fuse 
replacement/cut-out changes/service uprates) required to accommodate LCTs and their associated 
uncertainties based on accelerated decarbonisation of the region.  

Three types of uncertainties on our provision of service solutions have been considered and 
correspond to an overall £244.8 million investment above the baseline plan. The split of these three 
uncertainty elements is as follows: 

• £89 million corresponding to best view uncertainty around customer behaviour 

• £22.3 million corresponding to best view uncertainty around using only full unlooping 
interventions, and 

• £142.5 million corresponding to the accelerated decarbonisation scenario. 

Implementation of elements of Ofgem’s Access SCR minded to position is expected to have impacts on 
the need for further load related investments and closely related indirect costs to be reflected in DNO 
business plans. Our estimates of the value of the impact cover a large range, from £177 million to £752 
million, reflecting the uncertainty in predicting customer behaviour. The Access SCR minded to position 
may evolve further, incorporating feedback from the consultation which closed in August 2021 and 
the final decision may be different. Unknown details mean that the impacts of the Access SCR on 
network investments cannot be fully evaluated with great certainty at this stage. Lack of specifics and 
time means that for the final plan it is not feasible to conduct the thorough bottom up analysis that 
underpins the forecasting and evaluation of the load related investment needs based on existing 
charges included in our load related plan. It is probable that initial impact assessments will be 
superseded as changes in the final decision on charging will need to be incorporated. 

We consider our proposal of utilising a Load Related Re-opener to manage variations in load related 
investment is flexible enough to accommodate any further changes which arise due to Access SCR 
decisions. Our proposed approach is suitable irrespective of whether the driver for additional load 
related expenditure is because of economic growth, change in pace of decarbonisation or coming from 
changing behaviour due to Access SCR outcomes. 

In addition to our load related uncertainty mechanism solution, we are also proposing a Regulatory-
Driven Changes Reopener for RIIO-ED2 as described in our Uncertainty Mechanism Annex 29. The 
Regulatory-Driven Changes Reopener is designed to ensure that DNOs are funded for costs efficiently 
incurred as a consequence of regulatory or policy change, that have not been included in baseline 
allowances. Further details of both our proposal for Load Related Re-opener and Regulatory Driven 
Changes Re-opener can be found within our Managing Uncertainty Annex (Annex 29). 

We have enhanced our deliverability plan to ensure that we can ramp up from our current level of 
investment to the greater level required in RIIO-ED2. Early engagement with suppliers and contractors 
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has started to ensure priority outputs and provide greater foresight of our needs. Additional 
investment in our training facility will ensure that we provide the necessary education to increase the 
skills of our existing and new workforce (further information is provided in our Workforce Resilience 
Annex 27). This approach of providing development opportunities helps with staff retention and also 
protects us from market volatility for specialist skills.  
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1 INTRODUCTION 

In this first of our three load related expenditure Annexes (Annex 3A) we present our load related 
investment plan as summarised in section 6.1 of our business plan submission. 

Load related expenditure is required to develop our network so that it can continue to meet the 
evolving needs of our customers, enabling them to connect Low Carbon Technologies (LCTs) and reach 
Net Zero targets. Network development must satisfy the need for capacity according to the quantity, 
timing and location of power used by and produced by our customers. Our load related expenditure 
plan also includes network developments to manage the increasing system fault levels also driven by 
customer connections and changes in fault level due to modifications to our network or the 
transmission network. 

The objective of this document is to provide transparency and a deeper understanding of how our load 
related investment is built and justified.  

This Annex covers some of the requirements explained in Appendix 7 – “LRE strategy Guidance” of 
Ofgem’s Business Plan Guidance September 2021, in particular: 

• Strategic Vision and how we achieve its outcomes through our approach to reinforcement, 

• summary of our baseline load related investment plan, broken down across the voltage 
levels with named schemes for our primary network (132kV & 33kV) and programmes of 
work for secondary networks (11kV, 6.6kV & LV), 

• the potential magnitude of load related expenditure funding that may be required through 
uncertainty mechanisms within the RIIO-ED2 period, and 

• deliverability of the load related plan. 
 
The other requirements of Appendix 7 to explain the forecasting, network impact assessment and 
optioneering methodologies that underpin our load investment plan are covered in our 
complementary Load Related Expenditure Methodology (Annex 3B). 
 
1.1 Annex 3A in relation to other parts of our RIIO-ED2 submission  

1.1.1 Main plan 

This Annex provides detail and supporting evidence for section 6.1 of our main business plan 
submission. Costs outlined in this Annex are consistent with the main body of our business plan. 

1.1.2 Load Related Expenditure Annexes 

Our baseline funding request has a high degree of confidence including only those interventions that 
are reasonably likely to be required under our Net Zero DFES scenarios, based on a robust forecasting 
and impact analysis approach. There are also less certain drivers for additional load related investment, 
such as charging reforms expected from Ofgem’s Access Significant Code Review. For clarity and 
readability, our load related plan, methodology and the impacts of the Access SCR are described in 
three separate, but highly linked parts of our load Annex as shown in Fig. 1. 
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and CCC scenarios. We forecast fewer heat pumps because factors for our region are not typical; there 
is greater than average access to gas, the highest level of regional poverty and lower levels of building 
thermal efficiency. 

We have considered network requirements beyond the RIIO-ED2 period by analysing our network for 
forecast 2030 demand and generation levels. The network developments included in our RIIO-ED2 plan 
are considerate of future needs and have been designed to not exclude impending expansion. Just one 
network reinforcement scheme has been included in our RIIO-ED2 plan where the requirement is 
expected to occur between 2028 and 2030 and the potential build period means that it was necessary 
to begin planning in RIIO-ED2 if flexibility is not available or proves unviable. Our RIIO-ED2 plan includes 
preparatory work to resolve a voltage step issue at Lower Darwen BSP predicted in 2030. As explained 
in the associated EJP, a small part of the total value of the investment is included in the RIIO-ED2 plan 
so that flexibility services can be engaged, and planning can begin to ensure that if necessary the work 
to resolve the issue can be completed by 2030. The small financial amount for planning in the RIIO-
ED2 period is justified on the basis that the timing of the issue is particularly uncertain because the 
predicted voltage step is very sensitive to not only the magnitude of the load but also its voltage 
response which will vary as load composition changes between now and then. Consequently, we are 
less certain of the need to intervene at this stage.  

Other RIIO-ED3 schemes have not been brought forward because there is potential for stranded assets 
that could be also be avoided through the use of flexibility services which can be deployed more quickly 
than asset-based solutions. 

Although our load related investment plan is our best view of what we expect will be required during 
the RIIO-ED2 period, the underlying assessments are made in advance of those on which development 
decisions are normally made. As we approach the RIIO-ED2 period and within this period decisions will 
be reviewed closer to the time of intervention when latest information is available. We continually 
review capacity on our network and the need for interventions to increase capacity by checking the 
actual conditions on our network and up to date forecasts. Investment plans are scrutinised as part of 
this process to assess whether they still provide the optimal way forward and will deliver the necessary 
benefits at the required time. This way we ensure that our plans flex to reflect the changing energy 
landscape and network requirements.  

As with all network capacity needs, the market is tested at that time to determine if a flexibility service 
can be obtained to provide a solution, with the associated cost compared, within a comprehensive 
cost benefit analysis, against more traditional asset-based interventions to establish the most efficient 
solution to be taken forward. Further synergies including potential opportunities for whole system 
outcomes and solutions will be further investigated in period when network needs are further 
understood. We have a strong track record of engagement with the ESO, IDNOs and our DNO 
neighbours through which we attempt to discover whole system opportunities; we shall provide 
evidence of this via the new licence condition requiring us to publish our first register of whole systems 
activities in May 2022. 

Consideration of our Central Outlook scenario in our load investment plan ensures that our customers’ 
bills are not increased in anticipation of more uncertain decarbonisation pathways or potential 
changes to charging mechanisms. Our approach is consistent with the requirements of the RIIO-ED2 
Business Plan Guidance that investment plans should incorporate the use of uncertainty mechanisms 
in addition to baseline allowances to fund the required investment. 

Table 4 shows that the phasing of our overall load related investment results in relatively even spend 
throughout the period assisting with deliverability. However, there are differences in individual 
elements of the load related investment plan due to the basis that the needs arise as explained in the 
comments column of Table 4. Timing of investments is important over the critical RIIO-ED2 period of 
network development to meet the challenges of decarbonisation and smooth work over multiple 
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£50 million of savings, offset by £20.6 million for installation, will be gained from more monitoring to 
resolve “blind spots” that currently require us to take cautious planning assumptions, potentially 
resulting in us not using the full capacity of our existing network. Not only will this additional 
measurement data enable us to employ network investments more efficiently, but by sharing it as 
described in our Data and Digitalisation Strategies (Annexes 21 and 23 respectively), we shall empower 
our stakeholders, stimulating flexibility markets and further innovation. 

£208.3 million savings will come from the more accurate network planning using forecasts created 
using our ATLAS methodology. This advanced modelling of system wide demand diversification, impact 
of time of use charging and smart charging avoids the need for imprecise assumptions that would 
otherwise increase the effect of additional EVs and heat pumps on electrical demand. By avoiding 
overestimating peak demand, we don’t identify too many overloads and have not overvalued our load 
related investment plan.  

Even though we currently consider that alternatives to asset-based solutions for resolving fault level 
issues on our EHV network, such as fault current limiters, will not be economically viable in the RIIO-
ED2 period, we have factored in £6.7 million savings from innovative solutions including our pioneering 
Respond project that has developed a toolbox of techniques we can employ to manage fault levels. 
Further details of our fault level innovations can be read in our Innovation Delivery Plan, Annex 24. 

Our Green Recovery investment has brought forward support for projects prioritised through public 
consultation to help drive a green recovery from the effects of the Covid-19 pandemic. As part of 
Ofgem’s Green Recovery scheme, launched to kick start the recovery, our investment is creating 
network capacity that will speed up green growth through the delivery of shovel-ready projects. All 
our Green Recovery projects are helping the region hit its Net Zero carbon targets by accelerating 
changes including electric vehicle charging at motorway services. Our investment in Windemere will 
increase network capacity to facilitate EV charging facilities in tourist carparks and the replacement of 
a diesel ferry with an electric alternative. This investment is offsetting over £9.2 million of load related 
network investment that would otherwise have been required in the RIIO-ED2 period. 

£54.8 million savings are expected from the further roll out and enhancement of proven innovations 
developed in RIIO-ED1 and previous price control periods. Continuing to build on our strong record for 
implementing innovations into business as usual, additional savings will come from the further 
application of our Smart Street approach and CLASS integrated with learnings from our QUEST project 
to deliver more comprehensive voltage management across all voltages. 

2.4 Incorporating customer driven reinforcement 

Adjustment to our load related investment plan has been made to account for customer driven 
reinforcement necessary for their new connection. We have assumed 100% overlap between network 
investment identified from our analysis of growth forecasts and the reinforcement identified for new 
connections. Double counting is avoided by reducing our general load growth reinforcement by £39.7 
million customer driven investment for reinforcement needed for new connections. 

2.5 Harker Grid Supply Point 

Harker Energy Enablement is a significant project identified in NGET’s RIIO-T2 program. Harker is an 
existing Grid Supply Point in our region between Carlisle and the Scottish border. NGET has determined 
that the existing Super Grid Transformers (SGTs) at Harker need to be upgraded from 120 to 240MVA 
units as part of an offline rebuild due to numerous drivers dominated by asset condition. The work will 
fortuitously create additional capacity to accommodate further distributed generation connections on 
our network in RIIO-ED2 after completion of the works currently expected in December 2026. The 
offline build approach means that we shall need to build a new 132kV switchboard and reconnect it to 
our existing network.  
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In September 2021 we held a second Powering up the North event where we received further support 
for our LRE approach and network investment plan. Martin Cave, Chair of the Gas and Electricity 
Markets Authority, stated “It seems to us that the North West is well-placed to lead the fight against 
climate change, with bold and ambitious targets to achieve net zero across the region. When society 
moves to clean up heating, transport and power, it will do so at a local level. In fact, it’s difficult to 
overstate the role of local in driving forward this change.”  
 
At the same event, Paul van Heyningen, Deputy Director of Net Zero Electricity Networks at the 
Department for Business, Energy and Industrial Strategy said: “I echo the points that Martin Cave and 
others have made about the importance of locally-led development and local action in terms of 
meeting our net zero commitments.” He went on to say “The sixth Carbon budget published in 2021 
requires us to reduce total emissions by 78% by 2035 which when you think about what that means 
for our electricity system, it basically means full decarbonisation, pretty much, of our electricity system 
by 2035. We’re talking about unprecedented pace and scale”. 
 
2.8 Comparison of RIIO-ED1 and RIIO-ED2 load related investment plans 

Transition to Net Zero over the RIIO-ED2 period will affect the way that our customers use and produce 
electricity. The value of our load related expenditure plan reflects the increased investment in our 
network to ensure that we continue to meet our customers’ needs efficiently. 

Average total annual RIIO-ED2 load investment is 108% greater than the equivalent ED1 Latest Best 
Estimate (LBE) amount (5 year equivalent), corresponding to 62% and 152% increases in primary and 
secondary load investments respectively.  

Our LBE of load related investment corresponds to approx. 5% of our 5 year total RIIO-ED1 
expenditure, compared to approximately 10% for the RIIO-ED2 period when including LV monitoring 
and Harker works with general load interventions. This doubling of load investment as a percentage of 
the value of the total plan is due to the connection of significant volumes of LCTs to meet the 
government’s 2050 Net Zero target and also new connections of industrial, commercial and housing 
developments associated with the significant economic development in our region. 
 
Fig. 5 presents summaries of the RIIO-ED1 and RIIO-ED2 load related investment for all scenarios taking 
account the reduction in expenditure due to the use of smart and flexible solutions. Both the RIIO-ED1 
allowance and LBE as an equivalent 5-year cost (ie, 5/8 of the 8-year RIIO-ED1 costs) inflated for 
FY2020/21 prices are also shown to allow a comparison with corresponding RIIO-ED1 costs. As 
expected the RIIO-ED2 scenarios have higher costs than RIIO-ED1 as they consider higher LCT uptakes 
to meet Net Zero carbon by 2050. Only the Steady Progression scenario which is not Net Zero 
compliant exhibits a similar cost to RIIO-ED1 allowance. 

 
Fig. 5. Cost of RIIO-ED2 load related investment for all scenarios compared to corresponding RIIO-ED1 costs                   
(SP – Steady Progression, ST – System Transformation, CO – Central Outlook, CT – Consumer Transformation, LW – 

Leading the Way) 
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The cost comparison between the RIIO-ED2 scenarios reveals that: 

• Central Outlook load related investment costs (£141.4 million excluding LV monitoring) are 
very close, ie less than 10% different, to the equivalent costs for the other two RIIO-ED2 
compliant DFES scenarios that meet the 2050 Net Zero carbon target; 

• in the extreme case of the Steady Progression scenario, which does not meet the Net Zero 
target, where developments with secured funding and strong LA and UK government backing 
do not proceed as expected and connections pipeline significantly underperforms, the overall 
investment could be 30% less than the equivalent Central Outlook cost. 

Analysis of the sensitivity of the load related investment plan costs across all RIIO-ED2 scenarios allows 
us to conclude that: 

• Central Outlook can be used to inform our RIIO-ED2 baseline allowance given that: 
o it exhibits similar costs with all other DFES scenarios meeting the 2050 Net Zero carbon 

target; and, 
o it is in the middle of the range of forecasted demand both during RIIO-ED2 and RIIO-

ED3 across all scenarios and it does not foreclose network futureproof in case that 
electrification of transport and mainly heating is accelerated due to either local pre-
2040 Net Zero targets met and/or post-ED2 role of hydrogen in heating is limited, 

o there is immaterial risk of asset stranding in the event of another Net Zero compliant 
scenario. 

2.9 Load related investment beyond 2030 

Our forecasts show that the significant increase in electricity usage continues beyond 2030, driven by 
the government’s 2050 net zero carbon target. Between 2030 and 2050, our forecasts show electrical 
energy consumption and peak demand growing across all scenarios and doubling at the extreme.  

Our Regional Insights1 document describes what this means in terms of network capacity up to 2050 
and signposts where the uptake of these low carbon technologies could cause constraints on our 
network and where investment will be needed. Our analysis shows that in many cases we can 
accommodate our customers’ long-term requirements, but additional capacity will be needed on some 
parts of the network. Exactly where we will need to invest and how much depends on many factors 
including the location and type of interventions employed in the RIIO-ED2 period. Government policy 
will affect the rate that our transport and heat will decarbonise, whilst market development will affect 
our use of flexibility and energy efficiency services to manage network constraints and regulatory 
changes, including charging reforms, will affect customer connections and how we develop our 
network.  Increased visibility of our network capacity will allow our stakeholders to understand which 
parts of the network are more suited to new connections and in turn affect the need for network 
reinforcement. 

By considering all our forecasts and our Regional Insights beyond 2030, we can ensure that network 
investment is carried out timely and efficiently and provides the best value for money for our 
customers.  

                                                           

1  https://www.enwl.co.uk/globalassets/get-connected/network-information/dfes/current/regional-insights-
2021.pdf 
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3 STARTING POSITION AND EFFECT OF INTERVENTIONS 

The overall peak demand served by our network has typically reduced or remained static over the past 
decade as our customers adopt more energy efficient technologies, industries have closed down and 
more DG has connected supplying loads locally and masking true demand. However, individual parts 
of our network have experienced greater changes, such as where generation has clustered due to there 
being the most suitable environmental conditions or where demand has grown due to developments 
in urban areas. Network issues must be dealt with locally. The challenges of undiversified impacts 
include increases in fault level and insufficient capacity in some areas, for example as equipment’s 
thermal limits are reached. Maintaining voltages within limits is an increasing issue due to a greater 
range in power flows as demand, storage and generation fluctuate driven by new customer 
connections, market prices and delivery of network services. For these reasons, visibility of our 
network through our planned installation of monitoring is important as more new technologies 
connect and new behaviours are adopted during the RIIO-ED2 period. 

3.1 Primary networks 

We track network utilisation at higher voltages (132kV and 33kV network) using Load Indices showing 
the ratio of peak demand to firm substation capacity. To produce our RIIO-ED2 load investment 
programme, we have considered the network utilisation at the starting point of the RIIO-ED2 period. 
Fig. 6 and Fig. 7 show the forecast network utilisation at the beginning of RIIO-ED2 in FY23 for primary 
and BSP substations, respectively. 

 

Fig. 6. Utilisation of primary substations at the beginning of RIIO-ED2 in FY23 (2020 DFES Central Outlook) 

 

Fig. 7. Utilisation of Bulk Supply Point substations at the beginning of RIIO-ED2 in FY23 (2020 DFES Central Outlook) 
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Utilisation metrics illustrate just one aspect of the capability of our network; they are indicators of the 
thermal loading of our substations under maximum demand conditions and do not show the impact 
of generation. Other factors which affect the capacity of our network include maintenance of voltage 
within statutory limits, satisfactory fault levels within equipment ratings and power quality. Our load 
related investment plan is based on ensuring that all parameters remain satisfactory for all network 
conditions. 

3.2 Secondary networks 

Similarly for HV and LV networks, without any interventions during RIIO-ED2 the utilisation profile 
would move to more distribution substations being overloaded (>100% utilisation) as shown in Fig. 8 
and Fig. 9 for substations with ground and pole mounted transformers respectively. With the targeted 
interventions included in our proposed load investment programme, the utilisation profile is expected 
to not have any overloaded distribution substations (>100% utilisation), but our proposed programme 
avoids unnecessary investment. More specifically, as shown in the same figures and especially in Fig. 
8 for the ground mounted transformer substations, even with the proposed RIIO-ED2 interventions 
there are more substations with >40% utilisation during the last year compared to the first year of 
RIIO-ED2. This shows that the planned interventions allow a marginal increase in the level of utilisation 
whilst managing the associated risk. 

However, we expect more secondary network substations to be operating in the greater utilisation 
bands by the end of RIIO-ED2 because our load investment plan is to use flexibility first and only install 
greater capacity assets which significantly reduce utilisation figures when economic. This shift to more 
substations operating in the greater utilisation bands poses a risk after the RIIO-ED2 period. 
Specifically, by only undertaking necessary investment during RIIO-ED2 there is the potential for higher 
associated load related expenditure during RIIO-ED3 as the associated starting point will have more 
substations with greater utilisation levels. 
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be consistent and give a transparent and true picture of network capacity. By reporting network 
utilisation that matches the network headroom report part of our NDP, we are presenting the same 
data for two different purposes;  

• to check that the risk of loading is not increasing or overly reduced, and  

• to enable customers to connect where capacity is available or take opportunities where there 
are needs for flexibility services. 

4.3.3 Tracking strategic investments 

£300k strategic investment is included in our load related expenditure plan for preparatory works and 
to engage early flexibility services to address a voltage step change issue at Lower Darwen predicted 
in 2030. We are less certain of the timing of this compared to other overload issues due to the 
sensitivity to the load’s voltage response as well as its magnitude.  

We propose that the Lower Darwen reinforcement is a named output scheme to ensure that the 
associated allowance is only used for its intended purpose of planning suitable intervention to relieve 
the predicted voltage step change issue. 
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Fig. 15. Load related investment assumed to be covered by Uncertainty Mechanisms 

The need for network investment during the RIIO-ED2 period is expected to exceed the value included 
in our baseline allowances. The use of uncertainty mechanisms is proposed to cover additional 
potential expenditure should additional network capacity be required because: 

• More service solutions and looped services require unlooping to ensure the safe connection of 
our customers’ LCTs, 

• More LCTs connect than included in our “best view” Central Outlook scenario, potentially driven 
by the more ambitious Net Zero target set by Local Authorities in our region, and 

• Changes arising due to the Access SCR result in more connections and more expensive network 
reinforcements. 

5.2 Uncertainties due to Ofgem’s minded-to position on the Access SCR 

One area of uncertainty in the network investment required in the RIIO-ED2 period relates to the 
impact of the eventual outcomes from the “Access and Forward Looking Charges Significant Code 
Review: distribution connection charging, the definition and choice of access rights, and transmission 
charges for small distributed generators” (Access SCR) and the effect of the changes already occurring 
due to the Targeted Charging Review (TCR). Customer behaviour is likely to change although the extent 
and speed will depend on the final detail of the implementation, accompanied by other influences. 

How our spending plans and associated volumes of connections could be impacted by changes to the 
existing charging arrangements arising from the (Access SCR) is inherently uncertain. In many cases 
shallower connection charges are expected to incentivise customers to proceed with demand and 
generation connections, which is expected to further increase load related investment for the required 
network capacity reinforcement. However, the situation will be complex as there will be moderating 
counteracting influences such as changes in TUoS and DUoS charges and regional variances.  

An initial RIIO-ED2 plan was submitted based on existing connection charging arrangements (ie no 
change). However, in accordance with Ofgem’s latest business plan guidance, our final plan reflects 
Ofgem’s minded to proposals for the Access SCR published in June 2021 as part of a consultation. Our 
Load Related Expenditure Access SCR Impact Annex 3C explains the approach that we have taken to 
estimate the expected increase in load related investment needs due to the introduction of shallower 
charges to understand the potential magnitude of Uncertainty Mechanisms during the RIIO-ED2 
period.  
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can cope with the earlier increase in demand, but instead we have assumed that this would be covered 
by a suitable uncertainty mechanism. This approach is mindful of the trade-offs between the costs, 
benefits and risks of early action in line with Ofgem’s Decarbonisation Action Plan published in 
February 2020. 

We applied the same methodology used to establish our best view plan to determine the additional 
investment that may be necessary to manage the impact on our network of more EVs and heat pumps 
even sooner. We reviewed the capacity of our 132kV and 33kV network against the increased needs 
to identify individual exceedances and where specific additional interventions will be required. A 
greater programme of work for reinforcing our HV and LV networks has been established by running 
our Future Capacity Headroom model with the numbers corresponding to the accelerated 
decarbonisation versions of DFES scenarios (see Load Related Expenditure Methodology Annex 3B 
section 4.6). 

As shown in Fig. 16, accelerated decarbonisation in our region corresponds to an additional 
£139 million for primary and secondary network reinforcement investment during the RIIO-ED2 period 
to be covered by Uncertainty Mechanisms above our baseline load related investment plan. 

 

Fig. 16. Range of uncertainty in primary and secondary network investment (excluding fault level reinforcement and 
service solutions) for accelerated regional decarbonisation 

Our network planning approach already combines consideration to not foreclose efficient future 
pathways. We may ensure that land is initially available to expand a switchboard in the future, may lay 
ducts alongside new cables where we expect that a second will be required soon and may route circuits 
or create interconnections in anticipation of the next phase of network development. 

We have assumed that the uncertainty associated with accelerated decarbonisation in our region will 
also cover the uncertainty of developing our network to be ready for the next stage. Further load 
related investment beyond that included in our baseline plan may be identified in period if actual 
conditions differ to those we have forecast and we identify other first steps or compatible alternative 
designs to not foreclose efficient future enhancement. We have also assumed that uncertainty 
mechanisms will cover other additional investment brought forward because our forecasts beyond 
RIIO-ED2 show that future interventions will be undeliverable because there are too many or limited 
by the sequencing of circuit outages. 

5.4 Uncertainties in emerging influences our DFES modelling 

The annual update of our DFES aims to capture the latest available information and data that bring 
additional certainties to recalibrate our “best view” and update our understanding of uncertainties. As 
our forecasts are an ongoing process and evolve beyond benchmarking against Electricity System 
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Operator’s 2020 FES, and the Climate Change Committee’s (CCC) 6th Carbon Budget considered in our 
RIIO-ED2 load related investment plan in accordance with Ofgem guidance, we have some information 
and data already processed in preparation for our forthcoming DFES 2021. Although the ultimate 
uptake of EVs and heat pumps by 2050 are similar for our 2021 and 2020 DFES, our draft DFES 2021 
future peak demand forecast for the end of the RIIO-ED2 period are greater than the corresponding 
2020 DFES values. This is aligned with the latest national FES which also shows faster decarbonisation. 
The change in trend is explained by recent technical and policy developments, in particular; 

• higher uptakes of EVs are mainly driven by lower prices for batteries as battery costs dropped lower 
within the last financial year than previously forecasted; and, 

• higher uptakes of heat pumps are expected following UK government policies to accelerate the 
decarbonisation of heating. 

Considering the total amount of LCTs by 2030, ie EVs and heat pumps combined, the top range of our 
accelerated RIIO-ED2 scenarios are approximately 14% greater than the corresponding top of the 
range from our draft DFES 2021. This means that, at high level, we expect that our detailed forecasting, 
impact analysis, optioneering and cost assessment for our RIIO-ED2 accelerated decarbonisation 
scenarios will cover the investment range necessary for our draft DFES 2021 scenarios. Consequently, 
the uncertainty of our accelerated scenarios will cover the uncertainty of the difference between our 
2020 and 2021 DFES.  

5.5 Uncertainties in service solution requirements 

The quantity of unloops and service interventions, along with the number of fuses and cut-outs we will 
need to replace in the RIIO-ED2 period to allow our customers to safety connect LCTs is uncertain. This 
uncertainty is further exacerbated by changes to the interpretation to the Common Connection 
Charging Methodology which are expected to clarify that DNOs shall be responsible all fuse, cut-out 
and service upgrades irrelevant of whether the additional load for which they are required is due to 
an LCT or not. 

Interventions are required to mitigate against the potentially unsafe conditions due to looped services 
becoming overloaded when our customers adopt EV chargers and heat pumps in excess of the service 
capacity as explained in our associated Engineering Justification Paper (EJP). £82.5 million of the £102.6 
million, that we have evaluated as the expected cost of unlooping interventions during the RIIO-ED2 
period, has been excluded from our baseline load related investment plan and instead it is assumed to 
be covered by an appropriate Uncertainty Mechanism because of the unpredictability of customer 
behaviour. However, there are further uncertainties in potential unlooping requirements beyond this. 

Fig. 17 shows the best view unlooping case alongside two levels of uncertainty. First, the cost of 
unlooping will vary if customers react differently than assumed meaning that we deliver a different 
mix of full and partial unlooping where we move the loop outside of the property rather than fully 
removing it by laying another service cable. Secondly, unlooping requirements will differ if the actual 
number of EVs and heat pumps does not match the forecast underpinning our baseline programme. It 
will be necessary to unloop more services if more EV chargers and heat pumps are connected as being 
forecast by our 2020 DFES or in line with our region decarbonising more quickly to meet Net Zero in 
advance of 2050. 
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Fig. 19. Range of uncertainty mechanisms for different scales and types of service unlooping interventions 

In addition, intervention may be required when a customer connects a LCT even if they are not supplied 
by a looped service. We need to change the fuse at the point that their electrical system connects to 
ours if the existing fuse is not adequately rated. Sometimes we have to also change the fuse carrier, 
known as a cut-out, if the existing setup cannot accommodate the larger fuse. Occasionally we may 
also have to uprate the service cable which connects the customer’s property to our main LV circuit if 
it is not adequately rated. The £1.6 million included in our baseline load plan for service uprates, fuse 
and cut-out replacements covers only 20% of the potential need corresponding to the number of EVs 
in our DFES forecast. Due to the uncertainty in where customers will charge their EVs, we have 
assumed that the £6.6 million remainder of the expected £8.2 million investment will be covered by 
Uncertainty Mechanisms as shown in Fig. 20. The value of the prospective Uncertainty Mechanism 
increases to £15.8 million for the accelerated regional decarbonisation scenario with increased 
numbers of domestic heat pumps and EVs connecting during the RIIO-ED2 period. 

 
Fig. 20. Uncertainty in other service solutions including replacement of fuses and cut-outs 
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7 DELIVERABILITY 

7.1 Deliverability Plan 

Driven by our customers’ further decarbonisation and economic growth, our RIIO-ED2 load related 
baseline plan is approximately double the corresponding spend in the RIIO-ED1 period, as discussed in 
section 2.7. We must transition from delivering the lower level of investment in the RIIO-ED1 period 
to increased levels in RIIO-ED2 and potentially much higher levels if the predicted range of expenditure 
covered by Uncertainty Mechanisms is necessary. Increases will occur across all spend categories 
including labour provided by the Direct Labour Organisation (DLO), by support roles and contractors. 
In addition to contracting extra flexibility services, we may need to install more equipment and deploy 
more smart grid technologies. Deliverability challenges arise from both the increase in the number and 
complexity of planned network interventions, exacerbated by their significant uncertainties. 

Further detail on our deliverability plan for the whole of our RIIO-ED2 plan is provided in our Delivery 
Strategy Annex 22. 

We have enhanced our deliverability plan for load related work, shown in Fig. 22, to ensure that we 
can ramp up activity to the level of network development that we are required to deliver in RIIO-ED2. 

Our enhanced delivery plan for load related work starts with the integration of deliverability in 
planning so that adequate lead times are factored into optioneering and decision making considers 
the availability of resources. Previously when the availability of equipment and resourcses was not a 
constraint, the timing of network interventions was chiefly determined according to when the network 
capacity was needed, build time and scheduling of outages necessary to undertake the work. With 
increased volumes of work, the timing and phasing of work must also be considerate of the availablity 
of resources and equipment.  

Working closely with our Procurement department and the DSO directorate, we shall integrate 
consideration of deliverability into our planning starting when preparing our Network Development 
Plan (NDP) and tendering for flexibility services. We shall phase the work identfied in our NDP to ensure 
that it can be resourced and shall tender for flexibility allowing sufficient time for equipment 
procurement should the services be unavailable. 

7.2 Deliverability procurement plan 

Recent disruption due to the pandemic has illustrated the fragility of the supply chain and the need to 
plan differently to increase resilience. Changes in our procurement processes are required to build on 
our approaches that are already considerate of extended delivery times. For example, our 
procurement of wood poles factors in that it takes two years to cut, treat, store and deliver them. We 
are reviewing our procurement strategy to; 

• diversify critial supplies, 

• work more closely with our suppliers to understand their resilence plans, and  

• review stocking approaches for critical components. 

The initial step is for our Procurement team to work more closely with internal planning and innovation 
teams to understand procument needs early and to share information on lead times so that this can 
be factored into planning processes. Even earlier knowledge of changes to specifications shall be 
gained by working with our Policy team to enable us to give manufacturers greater advanced warning. 

We have already worked with existing supply and logistics contract providers to assess their forward 
capacity into RIIO-ED2. In addition, we have identified priorities for new contracts and our Commercial 
team have started pre-contract work. 
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forecast increase in load related expenditure, a corresponding number of non-skilled mates will need 
to be recruited to backfill roles. Our approach to training will maintain colleague development and 
progression which along with our regular reviews of remuneration packages will strengthen staff 
retention. To ensure the training academy is sufficient to meet the above requirement it is planned to 
increase the classroom and workshop training facilities by approximately 25% at a cost of £1 million. 

The business plan contains several complex technology elements, such as sensors and Smart Street, 
which have similar labour content to traditional activities, but deploy more expensive materials. Where 
these are core activities it is planned to insource these, for example RTU support and installation, by 
upskilling existing DLO employees. 

7.3.2 DSO  

Establishing further DSO activities that are critical to our network development approach will require 
additional resource depending on the eventual scale of network investment and creates the need for 
some resources with new skills including data analytics. In addition, new roles in IT, marketing and 
commercial trading will be required. 

These pioneering resources will need to work at the cutting edge to deliver novel approaches and 
develop, implement and maintain new processes. Suitable resources will be obtained by further 
developing our existing relationships with universities in the North West and implementing agile and 
remote working practices to allow us to recruit for these new specialisms from a wider talent pool. 

These roles classified as Closely Associated or Business Support Indirect Costs by Ofgem categorisation. 

7.3.3 Support resource 

With regards support, specialist roles such as design will increase with the volume of work associated 
with the load related plan. Our plan to respond to increasing needs for specialist roles is to fill vacancies 
through graduate recruitment. 

Other support roles such as Finance, People Services, Commercial and other back office functions are 
not directly proportional to the volume of work so we do not anticipate significant increases in needs 
due to increases in load related expenditure. However, should needs increase, we are confident that 
the roles are readily available in the general market. 

7.3.4 Contractor resource 

Some of the increase in the baseline plan will be delivered via the contractor market as reflected in 
our load related BPDTs. Existing skills within the market are suitable for the mix of work in our baseline 
load related plan and discussions with major partners indicate that the additional resources will be 
available as long as we give adequate forward visibilty of requirements. 

Much of the network development within our plan can be split into two groups; 
1. equipment supplier contracted delivery; for example large power transformers, or  
2. general contractor delivery eg cable installation and civil works.  

Group 1 is resourced by the equipment supplier via the Global supply procurement process.  

The civil, excavation and cable lay activities of group 2 are delivered by contractors primarily due to 
the efficient nature of these comparatively lower skilled activities. These contractors are mainly not 
specific to the electricity industry and we use general utility contractors who operate across water, 
waste water, gas, telecoms and electricity sectors. This market is large compared to our requirements 
and has already proven to be successful at flexing to meet annual variations in our needs which is a 
similar magnitude to the difference between our RIIO-ED1 and RIIO-ED2 requirements.  
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We shall up-scale the ENWS business through external recruitment to deliver the significant volumes 
of unlooping of service cables included in our load related investment plan. The skill levels required to 
undertake this work are relatively low with training times for upskilling recruits typically being 6 to 12 
months. 

7.4 Resourcing uncertainties 

The significant uncertainties in load related expenditure, discussed in section 5, mean that our 
resource plan will need to quickly adapt to meet network development needs. We have determined a 
large range of load related investment, potentially increasing its value from £141.4 million baseline to 
£711.5 million based on our best view of uncertainty. 

We have assessed potential resource requirements factoring in expected increases in expenditure on 
materials. Again, we anticipate that even at the greatest levels, higher skilled work will be delivered by 
up-scaling the DLO, whilst the increased lower skilled activities, such as cable installation, will continue 
to be delivered through the contractor market.  

At the high end of load related expenditure uncertainty, the additional full-time engineers would need 
to be met through a significant increase in apprentice intake in addition to the recruitment of tier 1 
contractors. However, we would work to avoid this level of expenditure by recognising the coincidence 
of network reinforcement needs for the various elements making up the estimate as described in 
section 5, along with the application of efficiencies and holistic planning approaches. 

  








