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Project Title (This cannot be changed once registered) Project Reference 
Merlin (Modelling the Economic Reactions Linking Individual Networks) NIA_SSEN_0041 

Funding Licensee(s) Project Start Date 
Scottish Hydro Electric Power Distribution and Southern Electric Power 
Distribution 

October 2019 

Project Duration Year 
2 years and 0 months 2021 

Nominated Project Contact(s) 
Tim Sammon 

1. Scope

MERLIN is focused on two geographical areas, Fort William, which represents a rural network and Oxfordshire, which represents an 

urban network. The project is limited to understanding power systems economics and the influence it has under various scenarios. It 

will do this by implementing a smart platform tool that is currently used in North America. 

The project is not focusing on forecasting or any other DSO functions. It will link closely with the LEO and transition projects and other 

DSO projects if outputs are available during the lifetime of this project.  

2. Objective(s)

This project has three high level objectives: 

1. Understand how System Planners can utilise the Grid OS system in order to make more effective investment decisions in a future DSO

world from an economic perspective.

2. Understand what information needs to be provided to DER players in order to make more effective investment decisions in a future

DSO world from an economic perspective.

3. Understand what information needs to be provided to control engineers in order to make more effective operational decisions in a

future DSO world from an economic perspective.

Date of Submission: 16.06.2022 



Energy Networks Innovation Process Annual Project Closedown Report Document 
 

Energy Networks Association 3 

3. Success Criteria 
The project will be a success if: 

 

1. We can improve our understanding on how to make more effective economic decisions from a System Planner, DER player and 

Control Engineer perspective. 

2. We are able to provide learning of implementing a smart platform tool, such as Grid OS, to the wider DSO community. 

3. We can improve our understanding of how external factors such as Regulation and Policies impact the effectiveness of smart 

platforms.           

 

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  

 

MERLIN has trialled three tools that are aimed at assisting SSEN in performing Distribution System Operator (DSO) activities. The first 

tool is a Power System Analysis (PSA) software which was developed to perform both economic and physics-based energy flow 

calculations i.e. Power Flow calculations. The second is a day-ahead market tool that was used to understand how we could dispatch 

flexible services close to real-time to balance the power requirement needs. The final tool focuses on integration of network modelling 

data in common information model (CIM) format which has the potential to assist SSEN in improving network modelling tasks. 

 

Project findings 

 

The below is a summary of the project’s performance against its objectives.   

 

1. Understand how System Planners can utilise the Grid OS system in order to make more effective investment decisions in a 

future DSO world from an economic perspective.  

 

MERLIN has trialled the Grid OS Integrated Distributed Planning (IDP) tool. Grid OS IDP is a PSA tool, which is similar to 

commercially available PSA tools such as Power System Simulator for Engineering (PSSE) and PowerFactory that System 

Planners are familiar with. However, Grid OS IDP has additional functionality including a novel power-flow optimisation engine 

that is designed to select flexible services based on cheapest cost option and also has in-built economic analytical capability 

that reduces the need for cost benefit analysis (CBA) work to be done outside the tool e.g. in Excel. This has the potential to 

improve System Planner efficiency, which will be necessary as more flexible services connect to our network in the future. We 

utilised energy consultancy firm RINA to perform the System Planner modelling tasks on the Fort William network. System 

Planners were able to utilise the tool to perform ‘worst-case’ and ‘realistic’ modelling simulations, where traditional 

reinforcement was compared with flexible services. The tool was able to perform high level economic comparisons between 

traditional and flexible services, however we still relied on Excel to perform more in-depth economic studies. 

 

2. Understand what information needs to be provided to Distributed Energy Resource (DER) players in order to make more 

effective investment decisions in a future DSO world from an economic perspective.  

  

We have developed the Grid OS Transactive Energy (TE) tool, which is essentially a marketplace for the DSO and DER players to 

buy/sell energy services. The original plan was to trial this tool on DER players, from Project LEO, to get feedback on how better 

to serve their investment decision needs. However, the Transition Project adopted the Grid OS TE tool part way through the 

MERLIN project. To prevent duplication of work effort and save on costs, MERLIN focussed on development of the tool while 

Transition focussed more on performing live trials with the LEO DER players. 

 

The Energy Policy Research Group (EPRG) of The University of Cambridge also created a survey to better understand DER 

economic preferences. However, feedback from the survey was limited with the majority of DER players unsure on how to 

answer the questions. The main output of this survey suggested that it was too early for DER players to understand how a day 

ahead market would operate and/or what their preferences were when making investment decisions. Once trials have been 

performed within the Transition and Leo projects, we expect the DER players to be more experienced and have a better idea 

on what their investment needs are to operate in a flexible service market.  

 

3. Understand what information needs to be provided to control engineers in order to make more effective operational 

decisions in a future DSO world from an economic perspective. 
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Similar to objective 2, once the Transition project adopted the Grid OS TE tool, we worked closely together to improve project 

synergies. Originally MERLIN was developing the Grid OS TE tool to be “simulation-ready”. However, once Transition started 

using the tool the requirements for the tool changed to become “operational-ready”, which meant significantly more data was 

required to build a tool that was capable of meeting the requirements of control engineers. The main requirements here 

included: 

• Switch status i.e. open/closed 

• More detailed generation data 

• More detailed load data 

• Access to live data streams i.e. Pi 

• Access to CIM connectivity data 

• Additional quality checks to ensure working models met operational requirements  

 
The below is a summary of the project’s performance against its success criteria.  

 
1. We can improve our understanding on how to make more effective economic decisions from a System Planner, DER player 

and Control Engineer perspective. 
 

This success criterion has been met and described in detail below. 
  
 System Planner Perspective: The Grid OS IDP tool has proven that it can be used to produce high level economic modelling 

outputs that can compare the cost of flexible services against traditional reinforcement. However, outputs are only high level 
and still require more detailed cost benefit analyses in Excel before a final investment decision can be made. More 
development work is required if the Grid OS IDP tool is to replace Excel as an investment decision tool. 

 
 DER Player Perspective: The Grid OS TE tool was not trialled on DER players as part of MERLIN as it was adopted by the 

Transition Project. To save on costs and improve synergies, MERLIN focussed on development of the tool while Transition 
focussed on trialling the tool with DER players. However, MERLIN did conduct a questionnaire to discover investment decision 
risk appetite of DER players. The results showed that it was too early for DER players to make investment decisions prior to 
trialling the tool. However, some DER players suggested they would be more willing to participate in a day-ahead market if the 
service payment was more attractive vs a traditional tendering market. 

 
Control Engineer Perspective: The Grid OS TE tool will most likely sit in the control room once it goes into BaU because it works 
on an operational time scale and real-time decisions need to be made. Significant development work and data gathering work 
took place to make the tool ready for operational use including obtaining access to near real time Pi data through the NeRDA 
Project and liaising closely with Control Room staff to understand Operational Requirements. The grid OS TE tool has proven 
that it can utilise SSEN data sources, but current systems cannot provide data in close to real time, that will be necessary for 
BaU application of this tool. It is likely that this limitation will be addressed in RIIO-ED2 through planned work on SSEN’s Digital 
Strategy. 
 

2. We are able to provide learning of implementing a smart platform tool, such as Grid OS, to the wider DSO community. 
 

This success criterion has been met. Numerous dissemination events have taken place over the project’s lifespan detailing 
various learnings and outputs of the project. We have also provided detailed reports on how to implement smart platform 
tools that can be found on the MERLIN website alongside presentations that have taken place during dissemination events. See 
https://project-merlin.co.uk/ for more details.  

 
 
3. We can improve our understanding of how external factors such as Regulation and Policies impact the effectiveness of smart 

platforms. 
 

This success criterion has been met. Significant work was carried out by University of Cambridge EPRG detailing how external 
factors impact the effectiveness of smart platforms. There is too much information to disclose the details in this report, but you 
can access the library section of the website to download the reports. Links to the reports are shown below. 

• International Experience in smart platforms for distribution planning and energy trading 

• A review of international experience in the use of smart electricity platforms for the procurement of flexibility services 

(Part 1) 

• A Review of International Experience in the use of smart electricity platforms for the procurement of flexibility services 

• (Part 2 – Main Findings) 

• Regulation and policies for local flexibility markets: Current and future developments in seven leading countries 

 
             

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 are required. 
               

                

https://www.smarternetworks.org/project/nia_ssen_0050
https://www.smarternetworks.org/project/nia_ssen_0050
https://www.ssen.co.uk/DigitalStrategy/
https://www.ssen.co.uk/DigitalStrategy/
https://project-merlin.co.uk/
https://project-merlin.co.uk/wp-content/uploads/2020/05/SSEN_Cambridge-MilestoneZero_v4a_pages.pdf
https://project-merlin.co.uk/wp-content/uploads/2020/05/SSEN_Cambridge_V5b_pages.pdf
https://project-merlin.co.uk/wp-content/uploads/2020/05/SSEN_Cambridge_V5b_pages.pdf
https://project-merlin.co.uk/wp-content/uploads/2020/11/Cambridge-M2-Report.pdf
https://project-merlin.co.uk/wp-content/uploads/2020/11/Cambridge-M2-Report.pdf
https://project-merlin.co.uk/wp-content/uploads/2020/11/SSEN_Cambridge_Milestone3_v5_pages.pdf
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A change request was submitted for an extra 6 months to coincide with the Business Energy & Industrial Strategy (BEIS) extension that 

was granted due to the impact of Covid-19. As this project is joint BEIS / Ofgem funded it was important for the timescales to align. 

       

 

6. Lessons learnt for future projects 
 
Recommendations on how the learning from the Project could be exploited further. This may include 
recommendations on what form of trialling will be required to move the Method to the next TRL. The Network 
Licensee should also state if the Project discovered significant problems with the trialled Methods. The Network 
Licensee should comment on the likelihood that the Method will be deployed on a large scale in future. The 
Network Licensee should discuss the effectiveness of any Research, Development or Demonstration undertaken. 
                

The key lessons to date, are as follows: 

 

1. Before network modelling simulations can be performed the models need to be built. Building network models requires a large 

variety of data types from a large number of sources. We contracted Open Grid Systems (OGS) to process this data and provide 

it in Common Information Model (CIM) format, which was then provided to the Grid OS tools as a ready built network model. 

This exercise has demonstrated that we are able to build network models significantly quicker than current methods and is 

being explored further to assist with our Open Data and Digital Transformation Strategy. 

 

2. The Grid OS IDP tool required additional manual work by System Planners in order to perform network modelling simulations 

e.g. scripting required to input load forecasts before the model can be run to view network constraints. Opus One have since 

addressed this issue with the work being performed on the TRANSITION project. 

 

3. The Grid OS IDP tool is able to perform high level economic modelling but does not provide the granular level of detail required 

to make final investment decisions i.e. Excel is still required before a final decision can be made. However, Grid OS IDP can still 

provide significant time savings when comparing high level economic outputs from multiple power flow model studies, which 

will be important to narrow down best-case options more quickly. 

 

4. The Grid OS TE tool is able to perform day-ahead flexible service trading by utilising SSEN data. However, the tool data needs to 

be provided closer to real time in order to maximise effectiveness. This requires additional investment by SSEN in data 

digitalisation that is planned for RIIO-ED2.     

 

 

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. 
               

Below are the main significant outcomes of the MERLIN project. 

 

1. Opus One’s GridOS Integrated Distribution Planning PSA tool has been developed so that it can perform both economic and 

physics-based modelling. We tested the tool on a section of the Fort William network, which allowed us to compare traditional 

reinforcement vs flexible service investment. The tool was able to show high level costs of both solutions, but it was still 

necessary to use a CBA to verify the accuracy of the results and to also make a final investment decision. This is because the 

CBA created in Excel has more functionality than the IDP tool. Interestingly the economic modelling outputs suggested 

traditional reinforcement was recommended over flexible services for this section of network. The main reason for this was 

due to low costs of traditional reinforcement, as lots of back-feed is in place to support this specific circuit. There were also 

high requirements for flexible services, due to constraints lasting long periods of time. This meant the price per MWhr that we 

could offer for flexible services on this circuit was too low to be commercially viable for flexible service providers.  The tool has 

been taken up by the Transition project to assist with the DSO Whole System Co-Ordinator (WSC) work, which is pushing it 

closer to becoming more commercially ready in the UK. More details on the WSC can be found in the following link:  

https://ssen-transition.com/wp-content/uploads/2019/09/Whole-System-Coordination-Requirement-Specification-v10.pdf 

 

2. Opus One’s GridOS Transactive Energy day ahead tool was initially developed to run day ahead markets in simulated 
conditions. However, the TE tool was adopted by the Transition Project part way through MERLIN, which led to a change in 
scope. Instead of focussing on simulating markets (in a desktop environment), the tool was developed so that it could be used 
operationally (in the real world). MERLIN focussed on developing and testing the TE tool and Transition on trialling and further 
evolving the tool for real world flexibility market deployment.  
The TE tool is being explored by the Transition project to assist with the DSO Neutral Market Facilitator (NMF) and Whole 
System Co-ordinator work in the area. More information can be found in the following links:  
https://ssen-transition.com/wp-content/uploads/2019/05/Neutral-Market-Facilitator-Requirement-Specification-v14.pdf 
 

https://ssen-transition.com/
https://ssen-transition.com/wp-content/uploads/2019/09/Whole-System-Coordination-Requirement-Specification-v10.pdf
https://ssen-transition.com/wp-content/uploads/2019/05/Neutral-Market-Facilitator-Requirement-Specification-v14.pdf
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3. OGS’s CIMphony tool was initially developed to provide CIM conversion and export services of SSEN’s data to Opus One’s IDP 

and TE tools. As the project progressed and MERLIN aligned closer with Transition, the model requirements changed from 

creating models that were suitable for Network/System Planners to models that were suitable for Control Room operators. 

This involved processing and converting significantly more data types than was initially planned. This additional work 

completed by OGS led to significant improvements in model building efficiency that allowed both Transition and MERLIN to 

meet tight project timescales that would not have otherwise been possible. The CIMphony tool has proven that network 

modelling efficiency can be significantly improved vs current methods i.e. we are able to create far more models within a given 

time period. This is hugely significant and has led to interest in adopting it within the business as part of the SSEN Digital 

Strategy and NeRDA project.             

              

               

 

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. This requirement may be met by including a link to the publicly 
available data sharing 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/ 

 

All MERLIN deliverable reports and additional information can be found at the website:  

https://project-merlin.co.uk/ 

   

9. Foreground IPR 
 
A description of any foreground IPR that have been developed by the project and how this will be owned. 

Details of all project findings can be found on the MERLIN website (see link above). Specific foreground IPR includes:  

Methods of modelling flexible services for long term deferment of traditional reinforcement on the GRID OS IDP tool. See 

https://project-merlin.co.uk/library/milestone-4/  for more details. 

Methods of implementing a flexible service market tool on the Gris OS TE tool. See https://project-merlin.co.uk/library/milestone-7/   

for more details. 

Methods for converting network data to Common Information Model (CIM) format. See OGS document on https://project-

merlin.co.uk/library/milestone-2/  for more details. 

 

      

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. 
 
As explained in section 7 the bullet points below describe the next steps for the tools developed in MERLIN. 
 
1. Opus One’s GridOS Integrated Distribution Planning PSA tool has been taken up by the Transition project to assist with the DSO 

Whole System Co-Ordinator (WSC) work. More details on the WSC can be found in the following link:  

https://ssen-transition.com/wp-content/uploads/2019/09/Whole-System-Coordination-Requirement-Specification-v10.pdf 

 

2. Opus One’s GridOS Transactive Energy day ahead tool has also been taken up by the Transition project to assist with the DSO 

Neutral Market Facilitator (NMF) work in the area. More information can be found in the following link:  

https://ssen-transition.com/wp-content/uploads/2019/05/Neutral-Market-Facilitator-Requirement-Specification-v14.pdf 

 

https://ssen-innovation.co.uk/innovation-strategy/
https://project-merlin.co.uk/
https://project-merlin.co.uk/library/milestone-4/
https://project-merlin.co.uk/library/milestone-7/
https://project-merlin.co.uk/library/milestone-2/
https://project-merlin.co.uk/library/milestone-2/
https://ssen-transition.com/wp-content/uploads/2019/09/Whole-System-Coordination-Requirement-Specification-v10.pdf
https://ssen-transition.com/wp-content/uploads/2019/05/Neutral-Market-Facilitator-Requirement-Specification-v14.pdf
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3. OGS CIMphony tool has proven that network modelling efficiency can be significantly improved vs current methods i.e. we are 

able to create far more models within a given time period. This is hugely significant and has led to interest in adopting it within 

the business as part of the SSEN Digital Strategy and NeRDA project. 

 

For these tools to be made more effective, network data systems need to be developed to provide data in close to real time, ideally 

though APIs that can connect to these tools. This work is being planned as part of SSENs digital strategy in RIIO-ED2 and as part of the 

NeRDA project.              

           

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 
 
 


