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Project Title (This cannot be changed once registered) Project Reference 
Whole System Growth Scenario Modelling Phase 2 NIA_SSEN_0043 

Funding Licensee(s) Project Start Date 
Scottish Hydro Electric Power Distribution January 2020 

Project Duration Year 
3 years and 6 months 2023 

Nominated Project Contact(s) 
SSEN NIA Programme Delivery Manager – Tim Sammon 
FNP.PMO@sse.com 

1. Scope
The scope of the project is to carry out whole system planning and modelling to a more granular level (11kV distribution network) to 
understand the impact of low carbon technologies and Local Authorities’ strategies. The project will inform whole system methodology 
and will capture benefits for GB as a whole, from both a network planning and local stakeholders’ perspective. 

2. Objective(s)
1. Enhance a model tool to incorporate new governmental targets for economic and sustainable action plans and provide greater
granularity by incorporating the 11kV network.

2. Understand the possible patterns of change associated with the Scottish Government 2045 climate change targets (Note: the UK
target is 2050) in the distribution networks served by a single Grid Supply Point in an area of accelerated EV growth. Develop optimum
solutions to meet whole system needs.

3. Validate and calibrate inputs for whole system planning with existing or planned requirements/expectations for the Local Authorities
to avoid unnecessary extra work in producing local energy plans/strategies.

4. Develop a methodology and framework that allows the two-way transfer of knowledge and understanding between network
operators and those that make investment decisions in the areas served by the network, to facilitate efficient whole system planning.

3. Success Criteria
If the project delivers the anticipated learning to GB stakeholders, then it is deemed successful. 

Date of Submission: 28/05/2024 
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4. Performance compared to the  
original project aims, objectives  
and success criteria 

 
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.  
               
Project background 
 
This project is associated with the next level of detailed investigation following on from NIA_SSEN_0030 Whole-System Growth Scenario 
Modelling which developed an initial model tool which demonstrated network impacts and informed possible investment decisions 
over a two-decade time period. 
 
Project Progress 
 
Although the project is now closed and has moved to a further phase under NIA_SSEN_0071 Regional Energy System Optimisation Planning 
(RESOP), the following progress has been made against the objectives between April 2023 and the end of March 2024   
    
Objectives 
 
1. Enhance a model tool to incorporate new governmental targets for economic and sustainable action plans and provide greater 
granularity by incorporating the 11kV network. 
This objective was partially met by using the Local Area Energy Planning+ (LAEP+) and Navi tools. We modelled more granular data sets 
than the objective set i.e. we modelled the Low Voltage (LV) network rather than focussing on the 11kV network. The LAEP+ tool 
displays Regen’s Distributed Future Energy Scenarios (DFES) for different options to decarbonise between now and 2045 for Dundee 
City Council, Perth and Kinross Council and Oxfordshire Council. This meets the governmental targets objective described above. LV 
modelling was available through Navi, although this only worked where connectivity could be established. This is because LV data 
quality is patchy and still requires significant correction. High Voltage (HV) (11kV) and Extra High Voltage (EHV) (33kV and higher) 
modelling will require the additional follow-on project, RESOP. 
 
2. Understand the possible patterns of change associated with the Scottish Government 2045 climate change targets (Note: the UK 
target is 2050) in the distribution networks served by a single Grid Supply Point in an area of accelerated EV growth. Develop 
optimum solutions to meet whole system needs. 
This objective was not met in this project due to time delays in obtaining data sharing agreements with Energy Savings Trust who 
provides a lot of the Local Heat and Energy Efficiency Strategy (LHEES) and Local Area Energy Plan (LAEP) data. However, this objective is 
still live and is now being met through RESOP. The objective will be met by Arup, who will create a LAEP and an LHEES to show a cost 
optimised solution between now and 2045. Scottish and Southern Electricity Networks (SSEN), SGN, Dundee City Council and Perth and 
Kinross Council are also collaborating on the LAEP+ tool to offer alternative options if the final LAEP / LHEES cost optimised solution is 
not suitable e.g. If project timings need to be re-prioritised or locations changed, then the LAEP+ tool could be used to facilitate this 
work.  
 
3. Validate and calibrate inputs for whole system planning with existing or planned requirements/expectations for the Local 
Authorities to avoid unnecessary extra work in producing local energy plans/strategies. 
This objective was partially met for short term planning. The Navi tool was used to export network data to the LAEP+ tool for constraint 
visualisation and also import new project data from LAEP+ e.g. rapid charging locations, heat pump locations, etc. to understand the 
impact they had on the network. Visualising constraints helped Oxfordshire Council site near term EV projects and reduced the amount 
of time spent in the connections process. However, due to data accuracy issues this analysis could only be performed on parts of the 
network that converged. 
 
4. Develop a methodology and framework that allows the two-way transfer of knowledge and understanding between network 
operators and those that make investment decisions in the areas served by the network, to facilitate efficient whole system 
planning. 
This objective was not met. However, a formal work instruction will be created as part of RESOP, which will meet this objective. 
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5. Required modifications to the  
planned approach during the  
course of the project 

 
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     
               
 
Due to delays caused by the Covid-19 Pandemic and associated resource issues, the project was extended from 18 months to 3 years 
and 6 months. During this period, there was considerable deliberation on how Distribution Network Operators (DNOs) would 
collaborate with local councils through the ENA Whole Systems Working Group. Additionally, there were significant advancements in 
the types of tools made available for collaborative use e.g. The LAEP+ tool. 
 
We decided against implementing the Energy Path Networks (EPN) tool in our IT infrastructure due to: 

• High implementation costs. 
• Additional costs for implementing it on SSEN infrastructure. 
• Uncertainty about recommending investments to local councils considering both electricity and gas, as SSEN planners only had 

expertise in electrical investments. 
• Other companies possessing expertise in using cost optimisation tools to deliver LAEP and LHEES. 

 
However, we still recognised the value of utilizing a cost optimisation tool for the LAEP/LHEES process, as LAEP+ did not have sufficient 
functionality to fulfil this objective at the time. This will be conducted during the RESOP project at the Arup premises for a significantly 
lower cost compared to installing a cost optimisation tool at SSEN premises. We explored ways to streamline/automate the LAEP/LHEES 
process with the LAEP+ tool as part of this project and are now working on developing this functionality within the RESOP project. 
Additionally, we will display the LAEP/LHEES plans developed by Arup on the LAEP+ tool as a layer for Dundee City Council to visualize 
interactively. Previous LAEP/LHEES outputs were only available as PDF reports. 
 
We contracted Advanced Infrastructure to provide the LAEP+ tool for Dundee, Perth and Kinross and Oxfordshire Councils to trial. This 
is a web Geographical Information System (GIS) tool that enables Local Council Planners to place new energy projects. The tool indicates 
where network constraints were present, thereby giving Local Council Planners an indication of areas where energy projects may result 
in time delays (e.g., if an area was highlighted green, there were no constraints; if highlighted red, there were constraints, or a new 
connection was likely to be delayed until the constraint was resolved). The LAEP+ tool also displayed SGN, the gas network operator in 
Dundee, data to provide Local Council Planners with additional data layers for making investment decisions. All parties could then view 
Local Council projects to collaborate on investment options. 
 
We contracted Derryherk to provide the Navi tool. Navi provided network data to the LAEP+ tool as well as electrical property data so 
that constraints could be viewed in real-time through red/amber/green visualisations.  
 
Perth and Kinross Council were also granted access to LAEP+ and followed a similar journey to Dundee, i.e., contracting Arup to deliver 
the LAEP/LHEES and digitise the outputs on LAEP+. Regen was contracted to explore how DFES could be automated using LAEP+ and 
how LAEP+ and DFES could support each other from a data collection and forecasting perspective, as there was overlap between them. 
We also tested the Navi outputs in Power Factory to validate its accuracy as a connections tool, which revealed significant issues with 
our LV data.  
 

6. 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.     
 

1. Capacity and Resource – Local Authorities have limited resource to create LAEPs. Any process established by the DNOs must be 
mindful of this and consider options to minimise ‘extra work’ by looking at data already being produced or in the public domain 
to support plans.  

  
2. Data availability - Data varies in quality, availability, and consistency across Local Authorities.  Dundee City Council is 

progressive and has more data than most other Local Authorities on EVs, but the methodology produced by this project must 
be consistent and replicable across all regions. This means some assumptions like the adoption of EV’s between 2025 and 2030 
will need to be clearly defined, to ensure the methodology produced can be applied to all regions.     
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3. Data sharing – This has proved to be the most time-consuming element of the project. Attempting to obtain Scottish 
Government building data has proved challenging due to legal and contractual issues. We now have a replicable data sharing 
agreement that we will be able to use with all Local Authorities in the future. However, this is not an optimal solution, ideally 
this data is made more available in the future.  

 
4. Network data – SSEN network data at LV is patchy and requires significant corrections before it can be used reliably for power 

flow modelling. 

 

7. The 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.            
                
As the project changed significantly from the original PEA document it meant that many of the objectives were not met, as they no 
longer applied. However, there were some key outcomes: 
 

1. We showed that an Application Programming Interface(API) could be established between the Navi powerflow tool and LAEP+, 
that gave Local Authorities access to network modelling capabilities for the first time in a simple and easy to use manner. This 
proof of concept proved what was possible, but also highlighted issues i.e. our LV network data requires additional work before 
we can reliably use it for LAEP purposes. For the next phase of RESOP, we are working closely with the business to correct this 
LV data and also use HV and EHV data to allow us to perform LV to EHV network analysis for the purpose of understanding 
LAEP impacts. This will be achieved using Power Factory rather than Navi, as it already has HV and EHV data modelled. 

2. We proved that some aspects of Local Area Energy Planning could be simplified using LAEP+ i.e. immediate projects, such as 
placing EV chargers and heat pumps. However, the tool requires more development before it can produce full LAEPs i.e. long-
term plans and so more development is taking place in RESOP. 

3. We found that Local Authorities were excited by the prospect of using the tool, based on the demonstrations and there was a 
pull from additional Local Authorities to use it. As a result, we are rolling the tool out to all our Local Authorities throughout the 
RESOP project to better inform its development. 

4. Even with the LAEP+ tool being available, Local Authorities were requesting consultants to use the tool on their behalf due to 
resource constraints. Therefore, there is still a place for consultants to build LAEPs on behalf of Local Authorities but use LAEP+ 
instead of or in conjunction with their own modelling tools. 

5. The LAEP+ tool has been private labelled as LENZA (Local Energy Net Zero Accelerator) and has been adopted by our Whole 
Systems team who are using it to facilitate collaboration between SSEN and Local Authorities.    
              
  

8. Data Access & Quality Details 
 
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. 
                
For information how to request data gathered in the course of this project, see Network Innovation Competition (NIC) and Network 
Innovation Allowance (NIA) Data Sharing Procedure at https://ssen-innovation.co.uk/innovation-strategy/.   
              

9. Foreground IPR 
A description of any foreground IPR that have been developed by the project and how this will be owned. 
Most foreground Intellectual Property Rights (IPR) focussed on development of the LAEP+ tool and how it interfaces via API with other 
tools. This can be made available upon request to assist others in copying the methodology.     
               
               
               
               
         

https://ssen-innovation.co.uk/innovation-strategy/
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10. Planned implementation, 
recommendations or next steps 

 
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. 
                
We are already carrying out a follow-on project, RESOP, which is developing the functionality of LAEP+/LENZA further so that it can be 
used as a stand-alone tool to create LAEPS/LHEES. 
We are working on correcting LV data and building LV to EHV connected network models in PowerFactory for the purpose of LAEP 
impact analysis. This is also being executed as part of RESOP. 
                
 

11. Other comments 
N/A               
       

12. 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 
               
N/A               
               
               
     
 


