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Context 
The UK Government has legislated to reduce its carbon emissions to net zero by 2050. Meeting this 

target will require significant decarbonisation and an increased demand upon the electricity 

network. Traditionally an increase in demand on the network would require network reinforcement. 

However, technology and the ability to balance demand on the system at different periods provides 

opportunities for new markets to be created, and new demand to be accommodated through a 

smarter, secure, and more flexible network. 
 

The future energy market offers the opportunity to create a decentralised energy system, supporting 

local renewable energy sources, and new markets that everyone can benefit from through providing 

flexibility services. To accommodate this change, Distribution Network Operators (DNOs) are 

changing to become Distribution System Operators (DSOs).  

 

Project Local Energy Oxfordshire (LEO) is an important step in understanding how new markets can 

work and improving customer engagement. Project LEO is part funded via the Industrial Strategy 

Challenge Fund (ISCF) who set up a fund in 2018 of £102.5m for UK industry and research to develop 

systems that can support the global move to renewable energy called: Prospering From the Energy 

Revolution (PFER). 
 

Project LEO is one of the most ambitious, wide-ranging, innovative, and holistic smart grid trials ever 

conducted in the UK. LEO will improve our understanding of how opportunities can be maximised 

and unlocked from the transition to a smarter, flexible electricity system and how households, 

businesses and communities can realise the benefits. The increase in small-scale renewables and 

low-carbon technologies is creating opportunities for consumers to generate and sell electricity, 

store electricity using batteries, and even for electric vehicles (EVs) to alleviate demand on the 

electricity system. To ensure the benefits of this are realised, Distribution Network Operators (DNO) 

like Scottish and Southern Electricity Networks (SSEN) are becoming Distribution System Operators 

(DSO). 
 

Project LEO seeks to create the conditions that replicate the electricity system of the future to better 

understand these relationships and grow an evidence base that can inform how we manage the 

transition to a smarter electricity system. It will inform how DSOs function in the future, show how 

markets can be unlocked and supported, create new investment models for community 

engagement, and support the development of a skilled community positioned to thrive and benefit 

from a smarter, responsive, and flexible electricity network. 

 

Project LEO brings together an exceptional group of stakeholders as Partners to deliver a common 

goal of creating a sustainable local energy system. This partnership represents the entire energy 

value chain in a compact and focused consortium and is further enhanced through global leading 

energy systems research brought by the University of Oxford and Oxford Brookes University 

consolidating multiple data sources and analysis tools to deliver a model for future local energy 

system mapping across all energy vectors.  
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1. Executive Summary 

This report outlines the main processes and standards involved in the management of 

shared data (and associated metadata) within Project LEO (LEO). The report is an update of 

the 2020 report where more information has been added on issues surrounding data 

standards and management for large consortia such as LEO. The report defines the main 

terms used to express data management in LEO and lists Data Coordinators of the project 

and the standards for data management covering pre-processing to post-processing. The 

report concludes with a description of current considerations of the standards to which data 

are upheld, drawing insights from LEO’s activities as well as those from SSEN’s TRANSITION 

project. 

 
Note, this report does not outline the detailed steps used to handle data in LEO, but the standards which data management is 

expected to meet. 

 

2. Definitions and Interpretation 

The following words and phrases, when used in this document, shall have the 

meanings given to them below: 

2.1. Background Data - The data or information that is generated outside of Project LEO 

and is more particularly described in Schedule 2 Part A to this Data Sharing 

Agreement which is disclosed by the Provider to the Receiver.  For the avoidance of 

doubt, Results and Foreground Data do not form part of the Background Data. 

 

2.2. Confidential Information - Any private, secret, or commercially sensitive information 

which is disclosed by one party to the other in connection with Project LEO and is 

marked as confidential by the disclosing party at the time of disclosure or is clearly 

confidential by its nature. 

 

2.3. Data - Are used as a collective for Background Data and Foreground Data as defined 

in Clause 1. “Definitions and Interpretation” of the Data Sharing Agreement. 

 

2.4. Data Sharing Log - A register of all data sets shared between project partners with 

associated metadata, maintained by the Project LEO Data Manager.  

 

2.5. Employee - A person who is contracted by one of the LEO partners to work on 

Project LEO. 

 

2.6. Foreground Data - Any data or information which is obtained or generated in the 

course of performing Project LEO and is more particularly described in Schedule 2 

Part B to the Data Sharing Agreement which is disclosed by the Provider to the 



 

5 
 

Receiver. For the avoidance of doubt, Background Data and Results do not form part 

of the Foreground Data.  

 

2.7. Party Data Coordinator - The person appointed by each Party who is responsible for 

ensuring compliance with the Data Sharing Agreement and liaising with the Project 

LEO Data Manager. 

 

2.8. Personal Data - Has the same meaning as defined in Clause 1.1 of the Data Sharing 

Agreement.  

 

2.9. Project Data Manager - The person appointed by Project LEO as the first point of 

contact for Project-wide data, and who is responsible for curating the Project LEO 

Data Sharing Log. 

 

2.10. Provider - Any Party that discloses the Background Data and/or Foreground Data to 

the other Parties under the Data Sharing Agreement. 

 

2.11. Purpose - The use and analysis of the Background Data and Foreground Data for the 

purposes of Project LEO and the use of the Results for further research and academic 

purposes including publication. 

 

2.12. Receiver - Any Party or each Party receiving the Background Data and/or Foreground 

Data from the Provider under the Data Sharing Agreement. 

 

2.13. Results - Any data or information derived from the analysis of the Background Data 

or Foreground Data during Project LEO. 

 

3. Project LEO Data Manager  

Within the Project LEO Data Workshop held on September 30th, 2019, a motion was 

passed and subsequently approved to have Prof. David Wallom of the University of 

Oxford act as the overall Data Manager for Project LEO. 

 

4. Project LEO Party Data Coordinators 

The following people will act as the main coordinators and data managers within 

their respective organisations. These partners represent the officially listed Parties 

within the Data Sharing Agreement. 
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Southern Electric Power Distribution Plc. Emily Smith 
emily.smith@sse.com 

The Low Carbon Hub 

 

Rachel Boyes-Watson 
rachel@lowcarbonhub.org 

Oxford Brookes University 

 

Rajat Gupta 
rgupta@brookes.ac.uk 

EDF Energy R&D UK Ltd 

 

Roberto Moreira 
roberto.moreira@edfenergy.com 

Oxford City Council 

 

Ruth Harris 
rharris@oxford.gov.uk  

Oxfordshire County Council 

 

Anitha Sampath 
anitha.sampath@oxfordshire.gov.uk 

Nuvve Limited 

 

Paige Mullen 
paige@nuvve.com 

Open Utility Ltd  

 

Kelsey Devine 
kelsey@piclo.energy 

The University of Oxford 

 

Masaō Ashtine 
masao.ashtine@oerc.ox.ac.uk 

 

5. Vision and Principles 

To manage data effectively within and beyond the project’s lifetime to ensure that 

all associated partners and authorised stakeholders have shared access to 

Foreground and Background data which are stored and managed under the FAIR 

(Findable, Accessible, Interoperable, Reusable) guiding principles. Tools such as 

FAIRshake can be used as a measure of data readiness and accessibility within 

Project LEO.  

 

Results of the project will also fall under this vision to ensure that data analysis is 

effectively communicated and disseminated amongst all Parties concerned. All data 

will be managed in accordance with the Good Data Practices outlined within this 

document, and the Data Sharing Agreement agreed-upon by all Project LEO partners. 

This document will continue within the project as a living document and form the 

basis of documenting data management within Project LEO. As such new major 

versions will encompass significant additions, for example as a result of a new MVS 

(Minimum Viable Service) and/or any new learnings from their start-up or operation. 

mailto:rachel@lowcarbonhub.org
mailto:rgupta@brookes.ac.uk
mailto:roberto.moreira@edfenergy.com
mailto:rharris@oxford.gov.uk
mailto:anitha.sampath@oxfordshire.gov.uk
mailto:paige@nuvve.com
mailto:kelsey@piclo.energy
mailto:masao.ashtine@oerc.ox.ac.uk
https://fairshake.cloud/


 

7 
 

6. Good data practices 

 

6.1. Data principles 

The following sections outline the main principles which govern good and FAIR data 

practices within Project LEO.  

6.1.1. Foreground Data must be generated using sound scientific1 techniques and 

processes. Foreground Data must also be accurately recorded in accordance 

with good scientific practices overseen by an employee. 

 

6.1.2. Data must be analysed and used appropriately, without bias and in 

accordance with good scientific practices. Data and the results must also be 

stored securely, appropriate to support the requirements of any relevant 

licences, institutional data policy or current UK Data Protection Legislation, 

and be easily retrievable. 

 

6.1.3. Appropriate levels of confidentiality and compliance with GDPR must be 

maintained during collection, use, transmission, storage, and destruction of 

data associated with Project LEO.  

 

6.1.4. The integrity (accuracy and completeness), of all data, must also be 

maintained during any sharing and/or storage of data.  

 

6.1.5. Data provenance records must be kept allowing an employee to easily 

demonstrate project activities and reconstruct key decisions made during 

the conduct of the research, presentations made about the research, and 

conclusions reached in respect of the research. 

 

6.1.6. Each Party must have the right, on no less than 30 days’ written notice, to 

visit any other Party to verify that it is complying with the above practices 

and procedures. It is important however that the visiting Party must 

understand the handling of the data and the overall objectives. 

 

6.1.7. Project LEO, through the nominated Project Data Manager, will record all 

instances of data sharing in a Data Sharing Log such that there is awareness 

of the transfer of data between Parties. The Data Sharing Log will be 

available to all Parties via the Project LEO SharePoint. 

 

 
1 The systematic collection and processing of data related to all project activities and research which follows structured and widely 

acceptable methods of research and analysis.  
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6.1.8. It is the responsibility of the Party Data Coordinators to ensure that the 

Project LEO Data Manager is made aware of any data transfer between 

Parties and provide the associated metadata.  

 

6.1.9. For all data within Project LEO, if it is either (a) being shared between Parties 

or (b) generated as part of Project LEO, the following information (listed in 

no particular order below) are recorded, plus any further reasonable 

information as requested by the Project LEO Data Manager: 

 

Metadata Field* Further notes 

 

Unique transfer ID if shared 

 

 

 

 

Description of data 

 

 

Type 

 

Filename (or file naming convention) 

 

 

 

 

 

 

 

 

 

Format 

 

Provider 

Owner (if different to the Provider) 

Receiver 

Date of creation 

Date of sharing 

 

Documentation details (including details on 

measurement or analysis procedure) 

 

Ethical clearance requirements 

 

 

All datasets are marked with a unique LEO ID in the form of  

LEOD{Dataset number: 3 digits}F{File number: 2 digits} for 

Foreground and Background Data e.g.: LEOD023F01. This ID is 

embedded into a datasets filename as seen below. 

 

Basic and easily understandable description of the data. This is 

captured within the Project LEO Data Log.  

 

Reports standard set of data types (Temporal, Spatial etc.) 

 

All datasets are marked with a unique LEO ID in the form of  

{MVS ID}_{Procedure Step}_{Data Provider}_{Date 

Shared}_LEOD{Dataset number: 3 digits}F{File number: 2 

digits} for Foreground Data e.g.: 

MVSA1_1_1_P2_LCH_25022020_LEOD023F01. 

Background Data will take the form of BKGRD_{Data 

Provider}_{Date Shared}_LEOD{Dataset number: 3 

digits}F{File number: 2 digits} e.g.: 

BKGRD_UoO_25022020_LEOD000F01 

 

Reports standard set of data formats (CSV, Shapefile etc.) 

 

 

 

 

Dates recorded in the YYYYMMDD e.g., 20191031 

 

 

Raw and analysed data must be accompanied by a brief 

description of their collection and/or methodologies, or a 

reference citing any eternal documentation giving details. 

 

 



 

9 
 

cont’d 

 

Storage location for provider and receiver 

Associated Licence 

Publication restrictions 

Date of expiry of data sharing permission or data 

validity 

 

 

Clearly defined URL / API / Location for data storage 

 

 
* Please note that MVS data are shared with more metadata fields than listed to aid in the understanding of process maturity and asset 
specifications. These are not included here are they do not represent the minimum level of metadata gathering to meet outlined data 
standards. 

 

Within Project LEO, certain metadata fields will be standardised to ensure data 

consistency and accurate provenance (as detailed above). The table contains 

important metadata fields that will allow for good practices of data management in 

Project LEO, however, this list is not the complete list of detailed standards and 

formats that will be controlled by the Project Data Manager. Please also note that 

the table above is primarily focused on LEO’s MVS trials where Foreground data are 

concerned and do not reflect the data management protocols in place for the full 

trial periods (Trial Period 1 (TP1) began on November 1st) through the TRANSITION 

project or for data used within the Neutral Market Facilitator (NMF). As trial data will 

be handled by the NMF system which has been contracted for development by Opus 

One Solutions, the outlined data management protocols are not directly 

incorporated but LEO data managers and TRANSITION team members are in 

constant communication to align processes. TRANSITION data will be shared and 

stored within the LEO SharePoint. 

 

6.2. Data Formats 

The data collected within the LEO data system are initially stored in a native, as-

delivered, format. The main objective for the standards set forth in this document 

with regards to data formats is to ensure that all data within LEO satisfy the 

objectives of the principles discussed in Section 5.1.   

Work in LEO’s Smoke Tests for the full trial period saw Origami produce a 

TRANSITION Data Upload Template which can be used by project partners and 

participating asset owners to ensure that their data is properly formatted for both 

the Baselining Tool (used to determine levels of settlement payments in flexibility 

events) and the NMF. The tool is a comprehensive Excel sheet that standardises how 

data are formatted before being used in further analysis and though not directly 

developed for use in LEO MVS trials, there was prior consultation to ensure that the 

mailto:https://ssen-transition.com/
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tool conforms to recommended and best data practices. Where LEO specific 

Foreground data are concerned, more discussion is given in the following sections. 

 

6.3. Data Certificates 

Project LEO has adopted a system 

whereby all shared datasets (each file 

found within a dataset to be more 

specific) are associated with a Data 

Certificate. These documents are 

automatically produced based on data 

entered when datasets are shared by 

project partners and gives a summary 

of the key metadata associated with 

its associated file(s). These certificates 

increase the data provenance within 

the project and allow partners and 

relevant stakeholders to quickly 

understand the data being shared. 

 

These certificates will not be produced during the full trial periods within 

TRANSITION however as this protocol is not currently used by the NMF. Instead, 

each trial run will have associated reports that detail all the necessary information 

and metadata for each flexibility trial run. The use of these certificates however will 

remain in use for any data shared within LEO specific activities and represent a 

standard that should be adopted by fast followers. 

 

6.4. Maintaining Standards in LEO 

With the increased activity of Project LEO and associated connected assets and plug-

in projects, datasets will invariably possess an increasing amount of format diversity. 

CSV (comma-separated values) is the most common temporal dataset format within 

LEO but owing to the various software and means of data processing before data are 

shared, partners can share data with a wide variety of structure (no headers in data 

columns, excessive empty rows, missing data, and bad formatting etc.). Efforts to 

address these issues in TRANSITION have led to the development of a Data Upload 

Template by Origami that can be used for both high- and low-resolution (temporal) 

datasets before they are uploaded to the NMF for further analysis and processing. 

This template allows for a standardisation of data coming out of the trials and going 

into further analysis. The TRANSITION team are aware of existing LEO standards and 
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though implementation is limited in TP1 trials, they are hoping to strengthen how 

data are reported and managed within the NMF in later trial periods. 

 

Within LEO specifically, we are considering tools that allow partners the opportunity 

to run an automated ‘health scan’ of their datasets (as seen in the screen captures 

below), to ensure that the further processing, cleaning, and management of data can 

be maintained at a high quality that meets the outlined standards and protocols 

listed in previous sections. Further information on how data are handled after being 

shared can be found in the Data Cleaning and Processing report for the project (this 

report will be updated in March 2022). 

 

 
 

Health Scan Tool: Partners will be able to upload data and determine levels of missing data and errors 

 

mailto:https://project-leo.co.uk/reports/data-cleaning-and-processing-march-2021/
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The web-based application above will allow project partners to better understand 

their data around specific quality issues that may affect further analysis and it is 

meant to compliment other tools such as the Data Upload Template (Excel-based 

and specific to NMF and baselining requirements) and the Data Cleaning tool (also a 

LEO web-based application). 

 

 

7. Challenges with Data Standards 

 

To many energy agents, particularly those in emerging flexibility markets, the issues 

around data standards and management are very common. As touched on 

previously, with so many actors in various aspects of energy procurement, 

operations, and research, data streams are complex and poorly regulated. The 

Energy Data Taskforce Report, “A Strategy for a Modern, Digitalised Energy System”, 

by the Catapult Energy Systems has highlighted many of these issues. The report 

shows that there is a clear divergence in data standards, sometimes within single 

organisations and projects, and the consequences of poor implementation of proper 

data practices can have long-term costs if action is not well-timed.  

 

 

“Data structure and interface standards should be adopted or developed where appropriate 

to enable data across organisations to be aggregated and utilised more easily.” 

 
- Excerpt from Catapult Report above. 

 

mailto:https://es.catapult.org.uk/case-study/energy-data-taskforce/
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The report goes into detail on the different pathways, regulators, and actors needed 

to ensure effective data management within energy systems. We have seen many of 

these challenges in LEO whereby a large consortium of organisations, each with 

varying data practices and management, is working under a common system of data 

sharing and analysis. This coordination becomes difficult at times, outside the remit 

of LEO, when external organisations are concerned. The TRANSITION project (though 

closely aligned with LEO) has its own data platform for the full trial periods, the NMF, 

developed by a third-party coordinator. Thus, internal practices and protocols can go 

so far as to advise development, but pre-existing data software and company 

management will inevitably differ from the practices implemented within LEO. 

However, TRANSITION data and trial reports will be shared to the LEO SharePoint 

and will be incorporated with LEO’s data towards the end of the project. 

 

Steps in the right direction are being made however, and LEO actively engages with 

the TRANSITION and Origami teams to ensure that recommended data protocols are 

in place. This guidance also includes regularly working with SSEN on LEO’s Data 

Sharing Agreement and TRANSITIONS agreements to incorporate adequate levels of 

data protection for all participating organisations, while allowing for appropriate use 

of data within analysis to support projects’ needs.  

 

 

 


