enad

energynetworks
association
|

Enerqy
Networks

Innhovation
Process
Project Close
Down Form

The voice of the networks




Energy Networks Innovation Process Annual Project Progress Form

Notes on Completion: Please refer to the NIA Governance Document to assist in the completion of this form.
Do not use tables

Step 1 - Initial Project Details

Project Title

EPIC (Energy Planning Integrated with Councils)

Project Reference

WPD_NIA_057

Project Contact(s)

Jenny Woodruff

Project Start Date

02/21

Project End Date

12/22

Scope (15,000 Characters Max) Ctrl + Z to count words in the selected cell.

EPIC’s scope was around the long-term planning processes for the two network operators, National Grid Electricity Distribution and Wales
and West Utilities (WW), and the local authority. The project built on the existing process to build a Distribution Future Energy Scenarios
(DFES) and analyse its impact. This is currently used to create National Grid’s shaping sub-transmission reports which consider the 132kV,
66kV and 33kV networks. Rather than replicate the existing process, EPIC was intended to create a complementary local energy plan and
model its impact on LV and HV networks. The analysis of the networks and the generation of solutions and investment options was required
to consider at least one primary substation in each of the three selected trial areas.

EPIC was expected to generate learning in terms of how to;
* Look holistically at the total energy requirements across a strategic area with multiple energy connections and customers
*  Work across networks (gas and electricity) and across energy vectors
» Develop an energy development plan, rather than “scenarios”, albeit with a number of investment options
» Build in the use of flexibility and non-network solutions as part of the analysis — rather than as a secondary consideration

« Jointly create a plan that is jointly owned and endorsed with local stakeholders and align the energy plan with the local authority’s
own infrastructure master plan and strategic development plan

* Meet the requirements of local area planning guidelines regarding methodology, assumptions and data transparency
The project was delivered via a series of work packages as described below.

WP1 — Trial energy planning area selection

Working with West of England Combined Authority (WECA) and local authorities the project selected three suitable strategic development
areas to reflect the variations between local authorities within the WECA region, a mix of urban and rural geographies, a range of energy
requirements including new developments, energy efficiency, energy generation, green gas, transport and opportunities for flexibility and
energy storage. During this work package the project also defined the scope and boundaries of the strategic areas and identified key energy
opportunities/challenges to be considered as a set of use cases and sensitivities to be modelled.

WP2 — Development of a local energy plan for each area. Including process design, trial design & support tool specification.
During this work package the project examined the existing planning processes for the local authority, electricity and gas networks. This
involved bringing together DFES data and planning data and energy requirements from local authority and WECA decarbonisation action
plans, net zero analysis and existing transport, new development, energy efficiency and heat strategies.

Using inputs from WECA and LA’s Regen developed the process to create a Local Energy Plan in a format that can then be compared with,
and incorporated into, network DFES forecasts. The process definition including the data exchanges, timings, roles, methods of
engagement, data gathering, forecasting assumptions etc. The document “Local Area Energy Planning: The Method developed by CSE and
the Energy System Catapult was used as reference material. Regen have been involved in the process of our DFES for many years and
so brought a lot of experience to the project.

This process was then applied for the three trial areas, working with WECA and Local Authority teams, to create Local Energy Plans.
Alongside the development of a Local Energy Plan this element of the project identified and defined the requirements for new and enhanced
support tools required for both local energy data exchange, network planning and investment appraisal. The way in which the different
investment strategies would be modelled was decided as was the range of sensitivity analysis required. These decisions were fed into the
specifications for the various support tools including:

* New HV analysis tools — see WP4E

» Use of the existing NIFT toolset for the LV network

* Development of a Plan Development Support Tool — See WP3

» Enhancements to existing gas network analysis tools — see WP4G

WPS3 — Plan development support tool — detailed design, development, testing & documentation.
During this work package it was originally intended to develop a tool to compare planned investments from the local authority, electricity and
gas networks to create an Integrated Investment Plan. The tool was required to support selection between options using criteria that reflect
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Scope (15,000 Characters Max) Ctrl + Z to count words in the selected cell.

the value more holistically by incorporating costs and benefits that go beyond those that relate directly to the networks, but include the
benefits to the public, environment and local authority etc. It was intended that before developing a new tool from scratch the potential to
use the Whole System Cost Benefit Analysis tool (WS CBA) developed as part of the Open Networks would be assessed first as this could
save duplication of effort while providing the first real use of the WS CBA tool and therefore providing valuable feedback.

WPA4E — Electricity HV analysis tool detailed design, development & delivery

This work package was necessary to automate the process for analysing HV networks. This included work to create baseline profiles from
monitored SCADA (Supervisory Control and Data Acquisition) data for use in the top-down modelling in order to populate the Sincal network
model. Similarly, the design covered interfaces with the NIFT which provided data for the bottom-up modelling approach and importing the
disaggregated DFES data prepared by Regen. The HV Network Assessment tool was developed by PSC using python to automate the
manipulation of the network model within Sincal and to automatically apply flexibility services or reinforcement when network issues were
detected. The tool was designed to support all the use cases and therefore was required to model both Just-in-time and Fit-for-the-future
investment strategies, different levels of energy efficiency, and differing availability of flexibility services as well as different scenarios that
were modelled via different DFES values. The software followed the same process outlined in the Customer Behaviours Document! to
determine the impact of the local energy plans on future load / generation profiles.

In addition to the development of the HV Network Assessment Tool (NAT), the Network Investment Forecasting Tool, the NIFT, was
upgraded to allow for the modelling of a range of configurable energy efficiency values and to produce the output files to be used by the
CBA tool and the HV NAT.

WP4G — Gas network analysis tool development
This work package included the development of new data assumptions and tool modifications required to assist with modelling future gas
supplies, storage and demands in general to assist with the creation of the local energy plan.

WP5G — Gas network Analysis for trial areas

This work package covered using the newly modified Gas network analysis tool to analyse the impact of the Local Energy Plans on the gas
network and develop Network investment options. However, it became apparent that under the given scenarios, with the given scale of the
analysis while there were some areas of local growth of gas demand, these tended to be balanced, or exceeded by the reduction of gas
demand in the scenarios as boilers were replaced by heat pumps. This resulted in scenarios that required no upgrades to the existing gas
network as it already had sufficient capacity to manage the required throughput. In order to test the process, new scenarios were added to
reflect the development of hydrogen networks so that the process to upgrade the analysis tools could be tested.

WPS5E — Electricity network analysis for trial areas

This used the tool developed in WP4E together with the upgraded NIFT to analyse electricity networks associated with the three primary
substations associated with the trial areas and provide the output files including the investment options and associated metrics to the CBA
tool.

VP6 — Integrated plan development with stakeholders

The Open Networks WS CBA tool that was selected and enhanced in WP3 was used with the network analysis output files to compare the
results for each use case and related sensitivity run to draw out the learning in a series of use case reports. While it had originally been
envisioned that the key parties would then identify trade-offs between their own proposed investments and adjust the timing and inclusion of
investments within an integrated plan, it became evident that this approach would not be fully possible given the large number of investment
options being proposed from the electricity network modelling and that no investment options were required by the gas network analysis
and there were no clearly defined investment options being proposed by the local authorities as it was too early in their planning process.
However, the Use Case Learning reports that were produced for each use case were presented to the local authorities to enable them to
select their desired approach for Electric Vehicle (EV) charging, energy efficiency, heat pump deployment etc. which would then be
reflected in the production of the LA’s LAEP and other strategic planning. As the investment options associated with each use case have
been provided, these are in effect a set of investment plans and the LA selects that which it wants to apply.

WP7 - Evaluation & Learning report

In addition to the Use Case Learning Reports, the various elements of the project were evaluated, such as the degree of added value from
the Integrated Investment Plan compared to the original separate plans, whether the results suggested any shortcuts that could be made in
future iterations, project management learning etc. were captured in the Evaluation and Learning report.

WP8 — Dissemination & Closedown
The results of the project were shared via a dissemination webinar and publication of the set of learning reports.

Obijective (15,000 Characters Max)

The objectives for EPIC are as follows;

» Develop a standardized process that can be used with different local authorities to create a local energy plan.
» To create energy plans for the three trial areas

» To determine how to reflect the local energy plans in the DFES used for network planning purposes

» Todisaggregate the DFES data to support LV and HV planning

« To develop a tool to support automated analysis of HV networks and suggest network remedies

+ To analyse the HV and LV networks associated with at least one primary substation in the trial areas and provide a view of the
network and non-network solutions under different investment strategies

« To develop a tool to allow the investment plans for electricity networks, gas networks and the local authorities to be compared to
identify potential synergies

« To use the tool to create an Integrated Investment Plan in the trial areas.
» To refine the processes to reflect the learning gained during the project.

1 Customer Behaviours Document
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Success Criteria (15,000 Characters Max)
The success criteria for EPIC are as follows;

« The process to create investment plans jointly between electricity and gas utilities and the local authority will have been developed.
» The process will include flexibility and other non-network solutions as options to alleviate network constraints.

» The process will have been applied to develop joint plans for at least three trial areas.

» The process will have been refined to reflect learning from the real-world use

« The process will have been assessed in relation to the Local Area Energy Planning (LAEP) method document and/or subsequent
guidance from Ofgem regarding Local Authority Energy Planning

* A plan development support tool will have been developed to assist with the appraisal of investment options and to provide the
evaluations necessary to improve plans e.g. by changing investment combinations, scale, timing etc.

« An HV network analysis automation tool will have been developed so that real network issues can be identified for the energy
scenarios and variants.

» The support tools will have been refined to reflect learning from the real-world use.

» The impact of different investment strategies i)“just in time” at point of need investment, ii) “One touch” future proof investment (Fit
for the Future) and iii) anticipatory or strategic investment will have been assessed.

»  The benefits from the jointly created plans compared to the individually created plans will have been assessed.

* The learning from the project will have been collated into a report and disseminated.
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Step 2 - Performance Outcomes

Performance Compared to Original Project Aims

Details of how the Project is investigating/solving the issue described in the NIA Project Registration Pro-forma. Details of how the Project is
performing/performed relative to its aims, objectives and success criteria. (15,000 Characters max)

The EPIC project has completed all its objectives as detailed below.

Develop a standardized process that can be used with different local authorities to create a local energy plan.
o Complete - The process was devised over a series of workshops and documented in the deliverable of Work Package 2. It
is published on the EPIC website.
e To create energy plans for the three trial areas

o Complete - Energy plans have been created for the three trial areas which used disaggregated DFES data which was

further refined following workshops with the local authorities relevant to each trial area.
¢ To determine how to reflect the local energy plans in the DFES used for network planning purposes

o Complete - The DFES building blocks to be used for network planning have been agreed including which items should be
disaggregated to distribution substation or HV feeder level. The method to include dummy substations to model HV
feeder disaggregated items has also been developed.

e To disaggregate the DFES data to support LV and HV planning

o Complete - The appropriate level of disaggregation of the DFES building blocks has been determined and metrics for

disaggregation to HV feeder level have been provided.
¢ To develop atool to support automated analysis of HV networks and suggest network remedies

o Complete - The HV Network Assessment Tool has been developed by PSC and has been tested and refined for use on the

project.
¢ To analyse the HV and LV networks associated with at least one primary substation in the trial areas and provide a view of the
network and non-network solutions under different investment strategies

o Complete - The LV networks in the trial areas has been assessed using the NIFT this has included the selected primary
substation for each of the three trial areas but has also included other areas where the results have been compared to
determine how consistent results are in different areas. The HV networks for the three selected primary substations were
also analysed.

¢ To develop atool to allow the investment plans for electricity networks, gas networks and the local authorities to be compared to
identify potential synergies

o Complete - The Cost Benefit Analysis tool developed by the Energy Networks Association (ENA) as part of the work for the
Open Networks project has been adapted for use by the project and formats for input data files have been agreed so that
the NIFT and HV NAT can provide the agreed data in the appropriate format. A set of standard comparison charts has
been produced to reduce the effort required to analyse the different use cases.

¢ To use the tool to create an Integrated Investment Plan in the trial areas.

o Complete - The tool was used to compare different options for the use cases and sensitivity variants. However due to the
lack of investment options from the local authorities or gas Distribution Network Operator (DNO) the investment plans
that were input into the CBA tool reflected the required investments on the electricity network rather than being an
integration of investments of all parties as originally intended.

¢ To refine the processes to reflect the learning gained during the project.
o Complete - Learning from all of the stages in process has been captured and included in the learning report, including
recommendations for how to modify the process if it were to be repeated.

The project has also met all its success criteria as detailed below.

¢ The process will have been refined to reflect learning from the real-world use
o Achieved - The process has been refined in terms of how data is prepared and processed, how the systems integrate with
each other and ultimately how the process supports the Local Authorities. Rather than providing a definitive set of
proposed investments, at this stage it appears to be more useful to test different use cases with a view to informing policy
decisions for all parties with a view to providing detailed investment information once there have been the improvements
required to data quality and automated processing.
* The process will have been assessed in relation to the LAEP method document and/or subsequent guidance from Ofgem regarding
Local Authority Energy Planning
o Achieved - The LAEP method document has been used to assist designing the process and to suggest sensitivity analysis
requirements. Since then the learning and experience from EPIC has been fed into the various workshops held by Energy
Systems Catapult looking at Local Area Energy Planning. Comparison to the outputs of that process show a very similar
process to EPIC with similar stages for allocating roles, determining the required data, carrying out analysis etc.
¢ Aplan development support tool will have been developed to assist with the appraisal of investment options and to provide the
evaluations necessary to improve plans e.g. by changing investment combinations, scale, timing etc.
o Achieved - The Cost Benefit Analysis tool provided via the Open Networks project has been investigated and the
functionality developed will be adapted to the needs of the EPIC project.
¢ An HV network analysis automation tool will have been developed so that real network issues can be identified for the energy
scenarios and variants.
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Performance Compared to Original Project Aims
Details of how the Project is investigating/solving the issue described in the NIA Project Registration Pro-forma. Details of how the Project is
performing/performed relative to its aims, objectives and success criteria. (15,000 Characters max)

o Achieved - The HV NAT has been developed and used to analyse the networks in the test areas.

¢ The support tools will have been refined to reflect learning from the real-world use.
o Achieved - The CBA tool has been adapted to include standardised charts and to include standard file imports
¢ The impact of different investment strategies i) “just in time” at point of need investment, ii) “One touch” future proof investment
and iii) anticipatory or strategic investment will have been assessed.

o Achieved - The network analysis has been able to determine the impact of different investment strategies — Just in Time
and Fit for the Future. Both of these strategies only upgrade the network at a point where an issue has occurred.
Anticipatory investment can be modelled by altering the network model but this was not considered to be significantly
different to Fit for the Future as there would need to be a degree of confidence that the investment was required,
therefore it would likely have the same assets upgraded but a year or two earlier.

¢ The benefits from the jointly created plans compared to the individually created plans will have been assessed.

o Achieved - This is supported by showing the relative benefits of one option to another within the use case analysis. The
benefits of these are given in the Use Case Reports. However, as already explained, it has not been possible to assess the
benefits of jointly assessing investment options from all parties.

¢ The learning from the project will have been collated into a report and disseminated.

o Achieved - The dissemination webinar has taken place and the webinar slides and learning reports are published on the

EPIC website.

Required Modifications to the Planned Project Approach
The Network Licensee should state any changes to its planned methodology and describe why the planned approach proved to be
inappropriate. Please confirm if no changes were required. (15,000 Characters max)

Lack of Gas Network Investment Options

The analysis of the impact of the scenarios on the gas network showed that while there were areas of local growth, due to the scale of the
areas being analysed the growth was always offset by reduced gas consumption elsewhere in the zone. With gas networks seeing the
same or lower volumes of gas, there was no requirement to reinforce the gas network and therefore there were no investment options for
the gas network produced.

Lack of Local Authority Investment Options

Local authority proposals were also not as detailed as expected and while the local authority expectations were captured in the modified
DFES values, we were not able to create investment options for local the local authority to be included in the integrated investment plan in
the way that was originally envisaged. It appears that the EPIC project was a little too early compared to the development and refinement of
the local master plans by the local authorities. It would be expected that the Master Plans would include specific development proposals
which could be presented as investment options and were we to repeat the process in a year from now this would not be expected to be an
issue. However the SPA specific use case which allowed for the inclusion of greater ground mounted solar was very similar to what we
were expecting as an investment option, but with more confidence in the scale and location of the development.

Integrated Investment Plan

The original concept of an integrated investment plan was that investment options would be combined from the electricity DNO, Gas DNO
and local authority and then the best overall strategy would be pursued. However, as outlined above, ultimately the investment plan was
very focussed towards the outputs from the electricity network analysis. Therefore each set of outputs for the different analysis runs
reflected a potential investment plan. To maximise the learning from the work package, the analysis shifted emphasis to include more
detailed comparison of the use cases and sensitivities to provide a set of use case reports. This shift from the consideration of individual
investments to having greater understanding of the use cases was of more use to the local authorities as it could support policy decision
making. The latter workshops with the local authorities were therefore used to feedback the results of the use case reports and the general
learning from the project rather than to agree a particular investment plan. However, given that the ongoing negotiations with Ofgem over
ED2 (electricity price control period for 2023 — 2028) allowances, any plan could only have been agreed in high level terms and it would not
be possible for National Grid to guarantee that the timing of the particular investments would be followed, given the reactive nature of work
on the 11kV and LV networks.

Additionally there were some minor changes to project plan dates that were handled during the project using the normal change control
process.
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Lessons Learnt for Future Projects

Describe how the project (methodology, stakeholder engagement etc.) changed, or provided opportunities, from your expectation at the
start of the project and therefore could be useful for a future project. In addition, please discuss the effectiveness of the research
development or demonstration undertaken. (15,000 Characters max)

WP1 Trial Area Selection and Initial Data Gathering

» The boundary of the Strategic Planning Area (SPA) i.e. the area to be analysed with the EPIC Process, is critical and will be influenced
by a variety of factors including location of significant new developments and the boundaries of the Electricity Supply Areas (ESA), which
is the area supplied by a primary substation, and the boundary of the Gas Supply Area (GSA) the smallest area of the gas network that
can be modelled in isolation. In common with other projects, gathering this data took longer than planned and needed multiple iterations
between the project partners, networks and local authority stakeholders. Significant efficiencies could be obtained if the main data
elements were already prepared. Standard data formats are under investigation as part of the Open Networks project, Work Stream
WS1b P4.

LV Tool Specification

* Agreeing the format of the input and output files from the different modelling stages was beneficial reducing risks at the analysis stage. It
was possible to keep a degree in flexibility about some of the processes at the specification stage whilst still agreeing data formats.

* An existing tool was used which reduced costs overall, and means that the same tool can be used for other network areas relatively
easily

Energy Plan development

» Active local authority engagement is critical to the success of gathering the data required to generate accurate local energy plans.
Continued, regular engagement is crucial and building sufficient time into the project plan to allow local authority stakeholders to refer to
published (or draft) policies between the two workshops could be advantageous for future users of the EPIC process to ensure that the
local energy requirements plans are as accurate as possible.

« To develop a fully integrated plan it is necessary to have local authority plan data and defined energy policies. This could come from a
LAEP type process that would proceed EPIC.

» Use cases provided a useful starting point for network analysis and options appraisal. The number of use cases and sensitivities needs
to be balanced against the increased network planning resource that is required.

» Existing stakeholder engagement with stakeholders, should be extended to capture potential future use cases that may require modelling

WP3 - Investment and Options appraisal tool development and testing

» The use of the WS CBA tool saved time and gave confidence that best practice was being applied. For future CBA studies, use of pre-
exiting tools should be considered before any tool development.

» For user-defined financial metrics (e.g. Weighted Average Cost of Capital, capitalisation rate etc.), it's important to ensure the most up-
to-date and accurate values are used as these will change with time.

» To ensure compatibility of network analysis tools with the Whole Systems CBA tool, it would be useful to pre-define a live “EPIC CBA
inputs” workbook where the outputs of the network analysis tools can be stored for effective data integration with the CBA tool. This
would minimise the data manipulation required by the ‘EPIC energy planner’ and would be the most efficient way to collect and input the
required data into the CBA tool.

» To support potential future use of the CBA tool by a wide range of local authorities that may have differing views on which metrics to
include in the tool, stakeholder engagement should take place to determine if standardised sets can be used.

» Future users of the EPIC process may want to align an approach to reference and locate network demand in the gas and electricity
network analysis models. Although a postcode approach was used in project EPIC, a database based on Unique Property Reference
Numbers (UPRNs) or a combination of gas and electricity meter numbers could ensure more effective, common language that is relevant
and meaningful for both the gas and electricity networks.

» For technologies that affect both the gas and electricity networks, it is essential that the same forecasting methodology is used for these
technologies by both networks and early agreement on an appropriate forecasting approach will be useful.

WP 4 HV NAT development

* It had been assumed that the “gaps” between the bottom up and top down analysis, due to distribution substations that could not be
modelled within the NIFT and HV connected customers would be simple to fill but this process ended up being very time consuming.
This highlights a general point of requiring good quality data to support automated analysis processes.

« Similarly, the SINCAL network model that was used did not support network analysis one feeder at a time as parts of the model HV
feeder attribution were missing. This meant that the network model did not include details of the HV feeder that each cable, transformer
or item of switchgear formed part of and that models for each HV feeder from the source circuit breaker to the normal open points could
not easily be generated. Modelling each HV feeder separately is expected to have benefits in terms of speed of modelling.

* In order to improve processing times, hourly rather than half-hourly analysis was used and comparison of the results showed this
improved running times without detrimentally affecting the results.

WP 5 Gas Network Analysis tool development

» The Gas network analysis tool is still under development and now has a focus on understanding the gas network impacts of a switch to
hydrogen rather than whole system integration with electricity systems.

« Aligning the areas used for DFES disaggregation and gas networks was hampered by comparing postcodes with lat/long systems and
issues with historic postcode changes.

» The maximum reduction in peak gas demand across all scenarios and SPAs was 13% but information was not available for network
analysis to determine whether this was because of local growth from new developments being outweighed by reductions in load via
energy efficiency and / or switching to heat pumps. As a result it wasn‘t possible to identify the reinforcement that would be needed for
new developments or any decommissioning if whole areas were moved to other technologies. In order to provide an opportunity to follow
a process for gas network analysis and costing, work was done to generate dummy reinforcement based on arbitrarily modelled demand
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Lessons Learnt for Future Projects

Describe how the project (methodology, stakeholder engagement etc.) changed, or provided opportunities, from your expectation at the
start of the project and therefore could be useful for a future project. In addition, please discuss the effectiveness of the research
development or demonstration undertaken. (15,000 Characters max)

increases, or a change in the properties of the gas being transported, even though this would not influence the CBA or the integrated
investment plans for this project.

* There was a lack of data on heat pumps and the evolution of boilers and other assets to use hydrogen over longer timescales which
limited the hydrogen modelling that could be carried out. There is a need for profiles for hydrogen variants and a longer-term view of
prices and carbon intensity of gas vs. electricity.

WP 5 HV Network Analysis

» The SINCAL model contains cables with no thermal rating information as this has been sourced from the Geographic Information System
(GIS) data. Using a value of 99A allows us to prevent the tool over-reporting the required investment upgrades.

» The SINCAL model generates dummy transformers of 100kVA capacity at the locations of HV connected customers. These would have
triggered investment upgrades on non-existent transformers. Similarly, they introduce an impedance which is not correct for network
modelling.

« The lack of HV feeder attribution in the underlying network model has resulted in the HV NAT needing to model an entire primary at a
time rather than modelling each HV feeder separately. It is possible that this is slowing down the overall processing time for the tool but
it cannot be confirmed without having a comparable network model and changing how the HV NAT operates. This should be investigated
as we are likely to make use of more automated network analysis in the future.

* The HV NAT running time was very slow, partially due to the number of nodes being processed in SINCAL. There were amendments
that were made to speed up the process without compromising the results. One was to carry out analysis for 120 half-hour time steps
rather than 240 half-hour time steps in the time series reflecting the representative day’s i.e. hourly rather than half-hourly analysis.
Similarly, calculating Capacity Health Index (CHI) in the same power flow analysis, in which Network Investment (NI) and Flexibility
Service (FS) calculations were carried out, saved time.

* The HV connected sites had no transformer rating data with all of them reading zero. This is correct, as unless we have details of
customer equipment the site will not contain National Grid owned transformers. However, this resulted in issues with the disaggregation
approach which was based on transformer ratings. Therefore, transformers for HV connected sites was assumed to be two MVA so that
they get disaggregated load in the top down approach.

» The LV DFES data has got profile class (PC) information only for non-hybrid heat pumps i.e. a distribution substation had heat pumps
allocated for PC1 and PC2 separately. This profile class split information is used by EA Technology. As PC information is not needed in
HV NAT this PC split was seen by HV NAT as duplication of heat pump volume allocation and only PC2 volume was getting picked up in
the analysis thereby underestimating the demand due to Heat Pumps (HPs).

« Upgrading of 6.6 kV cables to 11 kV cables was intended to be captured in HV NAT; however, it has been decided not to consider this
upgrade programmatically but to consider it as a one off. Hence, it is not considered in HV NAT.

« The number of representative days in this kind of long-term analysis can be reduced from five to three. The “Int_Warm” and “Summer
MinGeneration” representative day recorded the least level of investment. Dropping these representative days would lead to lesser
computational effort as the number of Half Hourly (HH) time steps reduces by a one fourth of the processing time.

WPS5 LV network analysis

» The time taken to prepare, complete and analyse the results is much more dependent on the number of use cases/scenarios modelled,
rather than the total number of substations. Where possible the number of scenarios should be minimised in order to reduce the costs
involved.

» The availability of accurate, high quality network data for the area to be studied is key. In this project, timescales did not allow an
existing model to be updated, resulting in older, less accurate data being used. As digitalisation of network data increases the availability
of accurate models of the network should improve and this should be a pre-requisite for future modelling.

WP 5 Assessment / Development of the CBA tool

» To ensure compatibility with the Whole Systems CBA tool, it would be useful to pre-define a live “EPIC CBA inputs” workbook where the
outputs of the three network analysis tools can be stored for effective data integration with the CBA tool. This would minimise the data
manipulation required by the ‘EPIC energy planner’ and would be the most efficient way to collect and input the required data into the
CBA tool.

» Future users of the EPIC process may want to align an approach to reference and locate network demand in the gas and electricity
network analysis models. Although a postcode approach was used in project EPIC, a database based on UPRN (Unique Property
Reference Numbers) or a combination of gas and electricity meter numbers could ensure more effective, common language that is
relevant and meaningful for both the gas and electricity networks.

« For technologies that impact both the gas and electricity networks, it is essential that the same forecasting methodology is used for these
technologies by both networks and early agreement on an appropriate forecasting approach will be useful.

* While it was intended to reflect the network benefit from reinforcement work that created spare capacity, it was very hard to specify a
metric for this that could be applied consistently across the LV and HV networks and that did not have a value so large as to overwhelm
the other benefits and costs in the network analysis. This was overcome by relating the metric to the change in capacity rather than
reflecting the entire network capacity.

WP6 Use of the CBA tool to assess the use cases

» Despite the time taken to set-up and gain familiarity, the Open Network Whole System CBA tool proved itself very useful and could be
more widely adopted.

» There is a general need to improve the quality of (low voltage) network data and the assumptions underpinning LV network planning.
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Lessons Learnt for Future Projects

Describe how the project (methodology, stakeholder engagement etc.) changed, or provided opportunities, from your expectation at the
start of the project and therefore could be useful for a future project. In addition, please discuss the effectiveness of the research
development or demonstration undertaken. (15,000 Characters max)

» Care needs to be taken when applying “whole system” cost benefits to understand the relationship between different cost/benefit drivers,
some of which may counteract each other.

* Improved modelling of flexible Time of Use (ToU) tariffs is needed to better reflect how they would act to reduce peak demand.

» The energy efficiency and ‘Fit for the Future’ results suggest that further work should be completed to articulate the benefits of either
approach.

» Flexibility services may become cost effective for managing HV and LV constraints when there is a larger pool of LV connected flexibility
service providers, therefore features to support future flexibility services should be built into domestic EV chargers and batteries.

« Given the similar costs of both EV charging scenarios, a policy that initially emphasises installing on-street charging points then moves to
installing rapid charging hubs at a later stage is likely to be cost effective.

* While hybrid heat pumps can reduce network costs, the exclusion from incentive schemes may result in this opportunity being difficult to
realise.

Outcomes of the Project

When available, comprehensive details of the Project’s outcomes are to be reported. Where quantitative data is available to describe these
outcomes it should be included in the report. Wherever possible, the performance improvement attributable to the Project should be
described. If the TRL of the Method has changed as a result of the Project this should be reported. The Network Licensee should highlight
any opportunities for future Projects to develop learning further. (15,000 Characters max)

The outcomes of the project are as follows;
» The project has delivered the trial area selection report that outlines the trial areas that have been selected and their key characteristics.

* A combined planning process has been developed and documented. As part of the process to produce this, working documents have
been produced outlining the data model, the approach to disaggregation, the options for sensitivity analysis and how energy efficiency
impact can be modelled.

» The local energy plans have been created with the input of the local authorities which has involved a great deal of data preparation,
disaggregation and the creation of dummy substations to support modelling.

» The NIFT tool has been adapted to allow for modelling of energy efficiency and to upgrade the analysis engine from WinDebut to
Connect LV before being used to analyse the trial areas and generate results in a suitable format for the CBA tool.

« The HV NAT tool has been specified, developed, tested and used to analyse the networks in the trial areas. It has generated results in a
suitable format for the CBA tool.

» The process to analyse the gas networks, determine the appropriate costs to be used and create suitable output files has been trialled.

» The project has highlighted some key areas where data quality is insufficient and would be problematic if the process were to be adopted
at scale.

» The WS CBA tool has been configured with appropriate costs and metrics for benefits. The configuration allows for the analysis of
multiple use cases and for output files from multiple network analysis tools. The CBA tool has also been enhanced by the inclusion of
standard charts.

» The learning from EPIC to date has been fed into the workshops held by Energy Systems Catapult in February 2022 in relation to Local
Area Energy Planning.

» The analysis has been carried out to understand the impacts of different approaches or values for each use case. Each Use Case has
been analysed with the results written in a report.

* The combined learning for the project has been captured in the Evaluation and Learning report which includes recommendations for
future work and for using the work and tools from EPIC. Learning has been shared via a webinar with interested parties.

Step 3 - Outputs And Implementation

Data Access Level
A description of how any network or consumption data (anonymised where necessary) gathered in the course of the Project can be
requested by interested parties. Please include a link to the publicly available data policy. (15,000 Characters max)

No new data was captured as part of the project but rather the existing DFES data was disaggregated to lower levels.

Some data was generated via the use of the analytical tools within the project which is available in the relevant published reports as follows;
* The results from the analysis within the LV NIFT tool are published in the NIFT learning report.

» The high level results from the HV NAT are published in the HV Learning report.

e The results from the use of the CBA tool are included in the EPIC learning report for WP7.
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Foreground IPR
A description of any foreground IPR that have been developed by the project and how this will be owned. (15,000 Characters max)

New foreground IPR has been created by PSC in the development of the HV NAT. This tool will be available to third parties however, but
they will need to obtain suitable SINCAL licensing to use it.

New foreground IPR has been created within the NIFT tool development. This is available for use by third parties using the NIFT.

Additional foreground IPR has been created by Regen in the enhancements that have been applied to the CBA tool developed by the ENA.
The upgraded version of the tool has been provided to the ENA for use by interested parties.

Planned Implementation
Please describe the next steps to implement this innovation project. What policies and standards need to be updated or created as part of
this implementation. (15000 Characters max)

The EPIC process was intended to better coordinate planning between local authorities and energy network operators. There are a number

of important pre-conditions that would need to be put in place before EPIC could be rolled-out as a business-as-usual process and offered

more widely as a new network service.

1. Local energy plans and associated data would need to be made available. DFES data could continue to act as a useful baseline and
input, but to properly add value a local energy plan would need to be developed.

2. The quality and robustness of network asset data and load assumptions needs to improve and it is recommended that data quality
metrics are devised to assess the requirement for improvement and to confirm progress against targets.

3. The resources taken to run network analysis tools would need to be reduced.

4. The EPIC process would have to be scaled-up cover several primary substations, their HV feeders and LV networks

Potential value from EPIC process

While resource constraints are a concern, a resource heavy process can still be justified if this delivers net benefits. An assessment of the
benefit in terms of reduced network costs by selecting the best option vs the worst option for each use case suggests that the NPV of
benefits per primary up to 2050 could be in the region of £0.5m. It should be noted that this value does not include the cost of applying
additional energy efficiency measures or the additional costs of installing hybrid heat pumps over regular heat pumps. However, it suggests
that there may be value in supporting policy decisions that benefits all areas while modelling only a subset of the network or that if data
quality and automation improvements significantly reduce the costs of performing the analysis the benefits could outweigh the costs.

It may take some time for the prerequisites listed above to be met, however there are elements of the EPIC process that can be adopted
and re-used relatively quickly.

1.1. Bespoke EPIC process to inform specific policy choices

The use case learning was of value to the network companies and local authorities in terms of informing policy. This suggests that a
bespoke EPIC type process could be used to inform certain policy decisions. It may be useful to repeat this type of analysis to determine
the impact of other potential policy choices by either the local authorities or the network company e.g.

«  What would be the impact of providing domestic battery storage to a cohort of customers?

*  What would be the impact of deploying phase balancing equipment on LV networks?

1.2. Using network analysis tools — Strategic planning

The network analysis tools, HV Network Assessment Tool and the LV NIFT will be of value to the networks and could be applied across
a number of different applications. The LV NIFT, for example, has already been used for WPD’s RIIO ED2 planning and could be a key
tool to inform future use of Uncertainty Mechanisms.

Future development of these tools, for example to visualise and logically group a series of network upgrades, will help networks move
from a reactive, piecemeal, reinforcement strategy to begin to make proactive investment plans. For example, upgrading logical groups
of assets in a batch process and also implementing a more general “fit for the future” investment strategy.

1.3. Using network analysis tools — Opportunity identification

The automation of the network analysis means that batch processing to identify relatively rare opportunities can become feasible. For
example, the LV NIFT tool has also been earmarked for use within the Defender project and be part of the toolset that can identify areas
where energy efficiency is a legitimate investment. Similarly the HV NAT tool could be adapted to provide upgrade timelines for each
asset in the study area over the study period to support decision making when assets are replaced due to their condition or age.

1.4. Using network analysis tools — Standard reports

There are some reports that if routinely produced, using the tools developed by EPIC, may be of use to network planners. These
include;

1. Yearly investment over the study period horizon for each primary

2. Demand projection at the primary level over the study period

3. Which transformers replaced more than once over the study period (currently this requires manually reviewing non CBA output files from
HV NAT to pickup which transformers get replaced more than once)

4. Which representative day triggers the upgrade of each asset

5. Which assets require flexibility services and which assets require upgrading in each year

6. New rating of the assets which require upgrading for each year

7. Value of the flexibility service in (MW and MWh) required for each asset for each year

8. Feeder which requires splitting and its corresponding year

9. Load profile (i.e. representative days) in MW and MVAR for each distribution substation for each year for the Top down approach

10.These can be used by several different business areas within WPD.
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Planned Implementation

Please describe the next steps to implement this innovation project. What policies and standards need to be updated or created as part of
this implementation. (15000 Characters max)

1.5. Exploring investment ahead of need

A process similar to EPIC could be used to demonstrate localised cases where there is significant investment required and there would
be savings from adopting a planned programme for an area rather than repeated separate upgrades. This could support trialling
alternative regulatory approaches that encourage longer term savings by encouraging early investment and share risk, reward and
costs in a different way to the current framework.

1.6. Using EPIC processes alongside a LAEP process

As discussed in the Learning Report, EPIC could be used as an allied process to a full LAEP. In this approach LAEP would provide the
overall energy plan and energy requirements scenarios, while EPIC would be used to conduct network modelling and options cost
appraisal, to inform and confirm final LAEP actions, priorities and decisions. In order for this to work successfully the two process would
need some alignment on the treatment of spatial data, mapping to network assets, and the use of common data building blocks.
Ultimately however EPIC could enable networks to play a more proactive and supportive role to enable LAEP studies to incorporate
network impacts and costs into their whole system analysis.

Other Comments

Standards Documents

Identify any industry standards that may require updating due to the outcomes or understanding developed from this innovation project. If no
standards will need to be updated, please state - not applicable
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