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Introduction  
Project TRANSITION is a Network Innovation Competition (NIC) project that is led by Scottish and Southern 
Electricity Networks (SSEN) in collaboration with several project partners (Atkins, Origami Energy, CGI and 
ENWL) responsible for different work packages. Atkins will provide consultancy services to SSEN for Project 
TRANSITION Work Package 6 Site Selection Methodology.  

 

The main aim of the project is to develop and deploy key elements of a Neutral Market Facilitator (NMF) 
platform that enables the transition from a Distribution Network Operator (DNO) to Distribution System Operator 
(DSO). This report presents the Site Selection Methodology for DSO trials, at a county level, under Work 
Package 6 (WP6). The exact locations for the trials will be subject to a further deliverable for the chosen 
county. 

 

To aid in site selection for WP6, each county/area of local authority within SSEN’s networks is evaluated 
against thirteen criteria detailed within this report. We have designed and performed the criteria evaluations and 
aim to provide a fair comparison between all counties that are predominantly supplied by SSEN’s network. The 
scoring is done in two steps: 

 

• Firstly, the counties are ranked against each criterion to indicate the attractiveness (scoring) of 
performing DSO trials in each of them. 

• Secondly, all criteria are then weighted with factors that represent the importance of each criterion. 

• After the completion of the first and the second steps in the evaluation, we delivered a recommendation 
for DSO trials in a particular county supplied by SSEN’s network. 
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Executive Summary 

This report focuses on a deliverable for Project TRANSITION Work Package 6 (WP6): Methodology for Trial 
Specification. A future output of WP6 will focus on selecting trial locations based on a list of criteria to be 
developed by Atkins in collaboration with SSEN and other project partners. SSEN will provide a shortlist of 
location options, and Atkins will recommend location preferences from this shortlist. 

Specifically, this report evaluates the counties/areas of local authority within SSEN’s networks in Scotland and 
Central Southern England against a set of 13 criteria in order to rank each location on attractiveness for 
development of site trials. The criteria assess each location against success criterion which will aid in trial 
development and the production of results inclusive of other DNO networks within the UK. An overview of the 
criteria is given in Table 0-1. 

Table 0-1 - WP6 - Site Selection Criteria 

 Criterion Success Criterion Weighted  

Factors 

1 

Appetite of customers 
(demand and generation) for 
alternative tariffs, service 
markets and peer to peer 
trading 

High appetite for the DSO opportunities. 11% 

2 Network type replicability 

Network to be of inclusive design, i.e. the network must 
have typical voltage levels and variety of distribution 
system layouts that can be used to represent as many 
other DNO networks as possible. 

8% 

3 

Penetration of distributed 
generation and energy 
storage (Distributed Energy 
Resources: DER) (Focussed 
at G59 and G99) 

High level of distributed generation, which can provide 
services to DNO to aid trial scenarios. 

The future trend shows that the level/participation of 
distributed generation is forecast to increase during the 
trial, creating a more active network. 

10% 

4 
Electric Vehicle (EV) 
readiness 

High quantity of EV’s as well as large EV 
infrastructure. 

9% 

5 Synergy Projects 
Other projects in the county which synergise with 
TRANSITION. 

10% 

6 
Interconnection with 
transmission system 

Sufficient interconnection with the transmission system 
(number of Grid Supply Points (GSPs)) to allow testing 
of the DSO Electricity System Operator (ESO) 
interface. 

 

5% 

7 
Interconnection within the 
DNO network 

Network should present a mixture of radial fed and 
meshed networks to provide most inclusive location for 
site trials. 

10% 

8 Penetration of gas networks 
High penetration of gas networks can encourage more 
flexibility providers to participate in the trials.  

7% 

9 
Diversity of distributed 
generation types 

Higher diversity of embedded generation types can 
provide greater and more diverse flexibility services in 
the trials. 

6% 

10 
Level of congestion currently 
on the network (distribution 
and transmission) 

Balance of congested areas of network by distributed 
demand/generation (e.g. EVs and LCTs) which can be 

7% 
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solved by flexibility services and unconstrained areas 
of the network for initial simulations.  

11 
Diversity of load types (e.g. 
domestic, commercial, 
industrial) 

High diversity of load types to provide more inclusive 
trial scenarios. 

8% 

12 
Diversity of local industry 
(demand) 

High diversity of industrial load and load behaviours to 
allow dynamic and less predictable network to provides 
more inclusive trial scenarios. 

7% 

13 
Penetration of distributed 
generation and energy 
storage at domestic level 

High amount of domestic level connected generation 
and energy storage to aid in providing a range of DSO 
scenarios for trials. 

2% 

 

All counties within SSEN’s license areas are assigned a score between 0 and 10 for each of the 13 criteria. The 
locations are ranked on the total performance against all 13 criteria and compared to determine their suitability 
to the project. The criteria scores are then collated and multiplied by their percentage weighting to produce a 
weighted score as shown in Table 0-2 and Table 0-3. These scores are then added together to produce the 
“Weighted Total” score for each county.  

 

Each of these “Weighted Total” scores are then divided by the highest county score and multiplied by 10 to 
produce a ranking for each county from 0-10. The final “Rank” is shown in Table 0-2, Table 0-3 and on pages 8 
-9.
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Table 0-2 - WP6 - Score for County/Area of Local Authority within SSEN Networks (Part 1 of 2). 

 

 

Weighted Criteria Score Weighted 
Total 

Rank (1-10) 

        

Criterion No. 1 2 3 4 5 6 7 8 9 10 11 12 13     

 Weighting 11% 8% 10% 9% 10% 5% 10% 7% 6% 7% 8% 7% 2%     

                                

Aberdeen City 0.77 0.64 0.1 0.18 0 0.35 0.3 0.63 0.24 0.28 0.8 0.28 0 4.57 7.44 

Aberdeenshire 0.77 0.72 0.4 0.36 0 0.4 0.5 0.42 0.24 0.7 0.4 0.28 0.04 5.23 8.52 

Angus 0.77 0.24 0.2 0.54 0 0.15 1 0.49 0.24 0.49 0.32 0.49 0.04 4.97 8.09 

Argyll and Bute 0.88 0.48 0.8 0.27 0.7 0.25 0.6 0.28 0.24 0 0.16 0.56 0.02 5.24 8.53 

Berkshire 0.77 0.4 0 0.09 0 0.35 0.3 0.63 0.24 0.07 0.4 0.56 0 3.81 6.21 

Dorset 0.77 0.32 0.1 0.18 0 0.15 1 0.56 0.3 0.07 0.4 0.42 0.02 4.29 6.99 

Dundee City 0.66 0.4 0 0.36 0 0.2 0.1 0.56 0.12 0 0.4 0.42 0 3.22 5.24 

Gloucestershire 0.66 0 0.4 0.27 0 0 0 0.56 0.18 0 0.64 0.56 0.2 3.47 5.65 

Hampshire 0.77 0.56 0.1 0.18 0.7 0.3 1 0.63 0.6 0.21 0.48 0.56 0 6.09 9.92 

Highlands 0.99 0.8 0.6 0.18 0 0.5 0.5 0.28 0.42 0.07 0.56 0.56 0.02 5.48 8.93 
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Table 0-3 - WP6 - Score for County/Area of Local Authority within SSEN Networks (Part 2 of 2). 

 

 

Weighted Criteria Score Weighted 
Total 

Rank (1-10) 

        

Criterion No. 1 2 3 4 5 6 7 8 9 10 11 12 13     

 Weighting 11% 8% 10% 9% 10% 5% 10% 7% 6% 7% 8% 7% 2%     

                                

Isle of Wight 0.99 0 0.3 0.27 0.8 0 0 0.63 0.18 0 0.24 0.49 0.02 3.92 6.38 

Moray 0.77 0.16 0.4 0.45 0 0.1 1 0.49 0.18 0 0.72 0.56 0.02 4.85 7.90 

Orkney Islands 0.99 0 0.2 0.9 0.9 0 0 0 0.12 0 0.16 0.28 0.04 3.59 5.85 

Oxfordshire 0.88 0.16 0.1 0.27 1 0.1 1 0.56 0.36 0.35 0.8 0.56 0 6.14 10.00 

Perth and Kinross 0.88 0.64 0.4 0.72 0 0.35 0.7 0.49 0.3 0.21 0.32 0.42 0.02 5.45 8.88 

Shetland Islands 0.99 0.08 0.2 0.45 0.9 0.05 0 0 0.12 0 0.24 0.21 0.02 3.26 5.31 

Stirling 0.66 0.16 1 0.81 0 0.1 0.3 0.56 0.18 0 0.56 0.56 0.16 5.05 8.22 

West Sussex 0.44 0 0.2 0.45 0 0 0 0.63 0.12 0 0.32 0.56 0.04 2.76 4.50 

Western Isles 0.77 0.16 0.4 0.27 0 0.1 0.5 0.07 0.12 0 0.16 0.63 0.04 3.22 5.24 

Wiltshire 0.88 0.16 0.2 0.36 0 0.1 1 0.49 0.42 0.56 0.4 0.56 0.02 5.15 8.39 
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Figure 0-1 - Score for County/Area of Local Authority within SSEN Networks 

 

The results from the site selection methodology conclude that Oxfordshire achieves the highest score amongst the locations, this county scores average or highly in 
most of the criteria compared to the other counties. Oxfordshire’s ranking can be partly attributed to high scores in criteria 5, 7 and 11. These criteria (synergy 
projects, interconnection within the DNO network and diversity of load types) indicate a network with a high potential for adaptability. Conversely as Oxfordshire 
scored lower in criteria 3, 6 and 13, it is apparent that it may suffer from a lack of distributed generation and connection with the transmission network. This could 
result in trials suffering from a lack of mixed generation tests as well as a lack of familiarity with the DSO/ESO interface.  
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1. Selection Methodology  
This section details the methodology used to calculate the score for each criterion. 

1.1. Criterion 1 – Appetite of customers for alternative tariffs, 
service markets and peer to peer trading 

 

Name of the Criterion: Appetite of customers for alternative tariffs, service markets and peer to 
peer trading 

 

Description of the criterion: This criterion has been selected to provide an insight into the 
potential engagement of the domestic population, local authority and industry in each of the 
proposed counties/areas of local authority. The success of the trial depends on the engagement of 
the demand establishments operating the counties. Factors such as alternative energy tariffs, 
service markets (e.g. demand side response) and peer to peer trading were used as a proxy to 
score the willingness of establishments in each county to participate in DSO trials. 

 

Data used for scoring: The local appetite has been evaluated based on three sub-Criterion for 
each studied county:  

• The appetite of local industries  

The engagement of local industry has been estimated based on information from the National Grid 
Power Responsive Demand Side Flexibility Annual Report 20171. This report details the proportion 
of Demand Side Flexibility (DSF) currently provided by different sectors of industry which can be 
extrapolated to provide an estimate of the industry appetite. The proportion of each industry sector 
in the proposed counties/areas of local authority has been calculated based on information from the 
Office of National Statistics detailing the number of registered businesses in each county2. 

• The appetite at a domestic level  

The engagement at a domestic level was estimated based on ‘The Futures of Domestic Energy 
Consumption’3 from Ofgem’s Future Insights Series. This report breaks down the level of 
engagement in the energy market of households based on Employment Band. This information is 
used in conjunction with data from the 2011 Census4 which gives the Employment Bands and 
population for each of the counties. 

• The appetite of the local authorities.  

The engagement of Local Authorities has been estimated based on a 2017 report from the UK 
Energy Research Centre (UKERC), the Energy Technologies institute and The University of 
Edinburgh entitled ‘What We Know About Local Authority Engagement in UK Energy Systems’5. 
This report categorises the local authorities based on four levels of engagement in energy systems. 

 

Scoring Method: The appetite of local industries:  

The Power Responsive report states that DSF services are provided by: 

Table 1-1 - Participation in demand-side flexibility by sector 

                                                      
1 http://powerresponsive.com/wp-content/uploads/2017/01/Power-Responsive-Annual-Report-2016-FINAL.pdf 
2 
https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocatio
n 
3 https://www.ofgem.gov.uk/publications-and-updates/ofgem-future-insights-series-futures-domestic-energy-consumption 
4  https://www.ons.gov.uk/census/2011census 
5 http://www.ukerc.ac.uk/asset/CF38B43E-23AA-433B-A3BE79CC11270E20/ 

http://powerresponsive.com/wp-content/uploads/2017/01/Power-Responsive-Annual-Report-2016-FINAL.pdf
https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocation
https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocation
https://www.ofgem.gov.uk/publications-and-updates/ofgem-future-insights-series-futures-domestic-energy-consumption
https://www.ons.gov.uk/census/2011census
http://www.ukerc.ac.uk/asset/CF38B43E-23AA-433B-A3BE79CC11270E20/
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Industrial and Manufacturing  54% 

Commercial and Retail 17% 

Public Sector Services  12% 

Other (e.g. Water Treatment) 17% 

 

The percentage of businesses operating in each sector was calculated for each of the 
counties/areas of local authority as a proportion of the total number of registered businesses in that 
area.  

 

The percentage participation in demand-side flexibility by sector shown in  

Table 1-1 above were used as a weighting factor to estimate the level of engagement by prioritising 
industry sectors which have high rates of participation in DSF services.  

 

A preliminary score was generated for each county by the following formula: 

 

𝑃𝑟𝑒𝑙𝑖𝑚𝑖𝑛𝑎𝑟𝑦 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 𝑎 𝑐𝑜𝑢𝑛𝑡𝑦 𝑓𝑜𝑟 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦  𝑎𝑝𝑝𝑒𝑡𝑖𝑡𝑒 = 

= [
𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 

𝑜𝑓 𝑝𝑢𝑏𝑙𝑖𝑐 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑠𝑒𝑐𝑡𝑜𝑟
× 0.12] + [

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 

𝑐𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙 𝑎𝑛𝑑 𝑟𝑒𝑡𝑎𝑖𝑙 𝑠𝑒𝑐𝑡𝑜𝑟
× 0.17]

+ [
𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 

𝑜𝑓 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙 𝑠𝑒𝑐𝑡𝑜𝑟
 × 0.54] + [

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 

𝑜𝑓 𝑜𝑡ℎ𝑒𝑟 𝑠𝑒𝑐𝑡𝑜𝑟𝑠
× 0.17] 

 

This score was then divided by the maximum score for all the counties to give a final score by the 
following relationship: 

 

𝐹𝑖𝑛𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 𝑎 𝑐𝑜𝑢𝑛𝑡𝑦 

𝑓𝑜𝑟 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑎𝑝𝑝𝑒𝑡𝑖𝑡𝑒
=  

[𝑃𝑟𝑒𝑙𝑖𝑚𝑖𝑛𝑎𝑟𝑦 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 𝑡ℎ𝑎𝑡 𝑐𝑜𝑢𝑛𝑡𝑦 
𝑓𝑜𝑟 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑎𝑝𝑝𝑒𝑡𝑖𝑡𝑒

]

[𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑟𝑎𝑤 𝑠𝑐𝑜𝑟𝑒 
𝑜𝑓 𝑎𝑙𝑙 𝑐𝑜𝑢𝑛𝑡𝑖𝑒𝑠

]
× 10 

 

The appetite at the domestic level: 

The report from Ofgem Future Insights states that the highest level of engagement in the energy 
market is seen from customers in the AB and C1 Employment Band as shown in Figure 1-1. 

 

Employment Band Unplugged On standby Tuned in Switched on 

AB 14% 22% 27% 39% 

C1 27% 32% 34% 33% 

C2 23% 21% 20% 17% 

DE 35% 25% 19% 12% 
 

 

Figure 1-1 - Consumer engagement segments and Employment Bands 
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The description for each Employment Band is as follows: 

• AB - Higher & intermediate managerial, administrative, professional occupations 

• C1 - Supervisory, clerical & junior managerial, administrative, professional occupations 

• C2 - Skilled manual occupations 

• DE - Semi-skilled & unskilled manual occupations, Unemployed and lowest grade occupations 

 

The domestic appetite was calculated by the following relationship: 

 

Preliminary 𝑠𝑐𝑜𝑟𝑒 𝑓𝑜𝑟 

𝑝𝑜𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑝𝑝𝑒𝑡𝑖𝑡𝑒
=  

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 
𝐴𝐵 𝑠𝑜𝑐𝑖𝑎𝑙 𝑔𝑟𝑎𝑑𝑒

+ 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 
𝐶1 𝑠𝑜𝑐𝑖𝑎𝑙 𝑔𝑟𝑎𝑑𝑒

𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 

 

Final score is obtained by dividing this preliminary score by the maximum score to give a rank by 
the following relationship: 

𝐹𝑖𝑛𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 𝑎 𝑐𝑜𝑢𝑛𝑡𝑦 

𝑓𝑜𝑟 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑝𝑝𝑒𝑡𝑖𝑡𝑒
=  

[𝑅𝑎𝑤 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 𝑡ℎ𝑎𝑡 𝑐𝑜𝑢𝑛𝑡𝑦 
𝑓𝑜𝑟 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑝𝑝𝑒𝑡𝑖𝑡𝑒

]

[ 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑟𝑎𝑤 
𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 𝑎𝑙𝑙 𝑐𝑜𝑢𝑛𝑡𝑖𝑒𝑠

]
× 10 

 

The appetite of the local authorities: 

The UKERC report ranks the local authorities into four categories based on their level of 
engagement in energy systems. Based on this categorisation an average level of engagement 
score between 0 and 3 for each of the counties/areas of local authority under consideration was 
assigned. Counties/Areas of local authority which score 3 have the highest levels of engagement in 
energy systems, whereas counties which score 0 do not participate on a significant scale. Based on 
this, a preliminary score of a county is calculated by taking of the average score of the local 
authorities within that county. 

This preliminary score was divided by 3 and multiplied by 10 to give a final score the following 
relationship. 

 

𝐹𝑖𝑛𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑓𝑜𝑟 𝑡ℎ𝑒 

𝑎𝑝𝑝𝑒𝑡𝑖𝑡𝑒 𝑜𝑓 𝑙𝑜𝑐𝑎𝑙 𝑎𝑢𝑡ℎ𝑜𝑟𝑖𝑡𝑦
=  

[
Preliminary 𝑠𝑐𝑜𝑟𝑒 𝑓𝑜𝑟 𝑡ℎ𝑒 
𝑎𝑝𝑝𝑒𝑡𝑖𝑡𝑒 𝑜𝑓 𝑙𝑜𝑐𝑎𝑙 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦

] 

3
× 10  

 

Total Appetite:  

The overall score was calculated using different weights for different sub-criterion shown in Table 1-
2. Industry is assigned the highest weightage as it can provide the largest volume of flexibility 
services. On the other hand, domestic sector is assigned the lowest weight because it can offer 
limited flexibility services.  

 

Table 1-2 - Weightings of sub-criterion 

Industry 3/6 

Local Authority 2/6 

Domestic 1/6 
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1.2. Criterion 2 – Network type replicability 
Name of the Criterion: Network type replicability 

 

Description of the criterion: The purpose of this criterion is to evaluate all locations that are 
predominantly supplied by SSEN’s network and establish which one has the most typical network 
characteristics. Network type replicability evaluates how comparable the network within each 
location is to the entire SSEN network. Networks are configured based on the voltage levels which 
can also be used as an indication of the required flexibility services within a network.  

For this criterion we have ranked all networks in comparison with a typical DNO network as 
preferred for the use in DNO trials. Typical voltage levels within the DNO network are 132kV-33kV-
11kV. In order to account for any biases i.e. Scotland’s distribution network does not operate at 
132kV, a weighting factor has been attributed to each voltage level dependant on how prevalent it is 
in the network.   

Consideration of the replicability of a typical network will ensure that the results obtained in the trials 
can be used to aid the implementation of a DSO in a large number of other DNO systems due to 
network similarities. A network in a location that is unique is not preferred for the use in the trials as 
such a network may produce results/findings from the trials that are exclusive to the specific 
network and not representative of other DNO networks. 

 

Data used for scoring6: The GSPs were identified using SSEN Contracted Demand Network 
Capacity Map in UK. The network schematic of the GSPs and the lengths of cable and OHL 
(Overhead Line) were taken from the SSEN LTDS (Long Term Development Statement) for 
Scotland and England. 

 

Scoring Method:  

The scoring method has been set against the ‘typical’ voltage levels which are present within each 
location. As the effect of the flexibility services is related to the voltage level at which the flexibility 
providers are connected, it is important to choose trial areas at typical DNO voltage levels for the 
UK. The ‘typical’ voltage levels have been chosen based on the most common DNO network 
arrangement: 132kV, 33kV and 11kV. Each location is assessed against how many of the ‘typical’ 
voltage levels are present within the network, specifically focusing on the downstream voltages of 
each GSP7 within the location. The type and number of voltage levels of each GSP are noted and 
will have a weighting factor applied before being summed. The method for scoring is highlighted in 
the steps below: 

• A GSP can potentially have downstream voltages of 132kV, 33kV and 11kV. 

• The number of each voltage level is determined.  

• These numbers are then summed to provide a score for each voltage level at the location. 

 

Once the score has been determined, the weighting factor for each voltage level is applied.  

This is achieved by: 

• Calculating the total OHL length + cable length on the network for all voltage levels. 

• The circuit length for each voltage level is then calculated and the percentage of that circuit 
length, relative to the total length, is established.   

- i.e. 100km of 33kV circuit/1000km of all voltage levels = 10% 

• These percentages are then used as weighting factors to account for their actual usage in the 
network, producing a weighted score for each county. 

 

                                                      
6 https://www.ssen.co.uk/ContractedDemand/ -  
https://www.ssen.co.uk/LTDS/ 
7 Some of the locations in England and Scotland do not contain GSPs. The assessment considers primary substations/BSPs 

under the GSP that supplies them, as such the locations without GSPs score a value of 0. 

https://www.ssen.co.uk/ContractedDemand/
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The percentage weighting factors are observed in Table 1-3 below: 

Table 1-3 - Weighting factors for Network Replicability 

Voltage Level Percentage of OHL+ Cable length used as 
weighting factors 

132 3.33% 

33 17.98% 

11 78.69% 

 

 

Once the weighting has been applied the separate voltage level scores are summed to produce an 
overall score. The main purpose of the weighting factors is to limit bias among different networks 
and voltage levels.  

 

The calculation is repeated for each location. The score is then translated into a rank for each 
location by multiplying the score of Typical Voltages by 10 and rounding to the nearest whole 
number.  

𝐹𝑖𝑛𝑎𝑙 𝑐𝑜𝑢𝑛𝑡𝑦 𝑟𝑎𝑛𝑘 =  10 ∗ (
𝑇𝑦𝑝𝑖𝑐𝑎𝑙 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 𝑆𝑐𝑜𝑟𝑒

𝐻𝑖𝑔ℎ𝑒𝑠𝑡 
𝑇𝑦𝑝𝑖𝑐𝑎𝑙 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 𝑆𝑐𝑜𝑟𝑒

) 

 

The manipulation is done to allow direct comparison with other criteria. A score of 10 is achieved if 
the Ratio of Typical Voltages is 1 (when numerator and denominator in above equation are equal). 
This happens when the sum of GSP scores within the location is equal to the maximum possible. 
This would be achieved if all the GSPs within the location scored a value of 3 out of 3, which occurs 
if all the ‘typical’ voltage levels are present within the downstream network. Such a location would 
represent the typical UK DNO network and ensure that the trial and results are replicable. 

 

1.3. Criterion 3 – Penetration of distributed generation and 
energy storage 

Name of the criterion:  Penetration of distributed generation and energy storage 

 

Description of the criterion: In this criterion we assess the penetration of distributed generation 
and energy storage as a total volume figure. Note that this criterion only considers currently 
installed generation and energy storage. Therefore, while agreements have been made to install 
significant quantities of battery storage it will not be considered unless it is actually installed.  

Distributed (embedded) generation continues to be implemented throughout the UK and the level of 
generation is likely to continue increasing. A high level of distributed generation can provide 
flexibility services to the DNO in order to aid trial scenarios. The future trend shows that the 
level/participation of distributed generation is forecast to increase during the trial, creating a more 
active network. It is therefore important to ensure any trial locations have a high penetration of 
distributed generation. The penetration of distributed generation is important from several 
perspective: 

• High level of penetration of distributed generation is likely to reverse power flows on the 
distribution network and hence conducting the DSO trials in such areas will contribute to 
enhanced learning from the trials. 

• High level of penetration is also likely to contribute to a more accurate estimation of the 
price for flexibility services.  
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Data used for scoring8: The total generation and demand values were obtained from the SSEN’s 
LTDS for Scotland and England. LTDS considers individual generators of installed capacity greater 
than 1MW. Generators with lower installed capacity have been considered in Criterion 13. 

 

Scoring Method: The score for each county/area of local authority is determined by ranking the 
quantity of generation in each county in comparison with their maximum demand. This will give an 
accurate indication of the penetration levels of distributed generation in each county and it is a fair 
comparison because it does not give an advantage to large counties. The demand is applied to 
account for counties which encompass a large area and are therefore likely to have more 
generation available. Each county is ranked by a score between 0-10. This is used to allow 
comparison between criterion. 

 

The final county rank is calculated as follows. The ratio between generation and demand is 
calculated for each county. Each of these values was then divided by the highest value scored by 
any county. This is then multiplied by 10 to provide a score between 0-10. The output from this 
formula is displayed in Figure 1-2 and the formula can be viewed below: 

 

𝐹𝑖𝑛𝑎𝑙 𝑐𝑜𝑢𝑛𝑡𝑦 𝑟𝑎𝑛𝑘 =  10 ∗ (
𝐶𝑜𝑢𝑛𝑡𝑦 𝑆𝑐𝑜𝑟𝑒

𝐻𝑖𝑔ℎ𝑒𝑠𝑡 
𝐶𝑜𝑢𝑛𝑡𝑦 𝑆𝑐𝑜𝑟𝑒

) 

 

 

Figure 1-2 - County Generation to Demand Ratio 

 

1.4. Criterion 4 – Electric Vehicle (EV) Readiness 
Name of the criterion: Electric vehicle (EV) readiness 

 

Description of the criterion: High quantity of electric vehicles and the number of public charging 
connectors (EV infrastructure) lead to a more active and diverse network. These will create more 
inclusive trials which will identify issues with new technologies likely to be actively involved in future 

                                                      

8 https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes 

0

0.5

1

1.5

2

2.5

3

3.5

4

R
a
ti
o
 (

G
e
n
e
ra

ti
o
n
/D

e
m

a
n
d
)

County

Ratio Generation to Demand



 

 

 

TRANSITION_WP6-1 | 28 March 2019 

Atkins | TRANSITION Site Selection Methodology - Atkins Rev 6.0 Page 17 of 48 
 

networks. An ideal area is the one with high quantity of electric vehicles and EV infrastructure. 
Current trends towards reduction of petrol and diesel vehicles would suggest that in the future other 
jurisdictions will follow the EV infrastructure pattern of the ideal county. 

 

Data used for scoring1: The data source for the assessment of this criterion is taken from ‘ZAP-
MAP’. This website lists the public charging connectors in each County/Area of Local Authority from 
which the total chargers in each County/Area of Local Authority can then be calculated. The data 
available for the number of electric vehicles per county was not sufficient to complete this criterion; 
therefore, the number of electric vehicles has not been considered. For the purpose of this analysis 
we have considered the number of public charging points as proxy for the volume of EVs in each 
county. The population of each County/Area of Local Authority has been taken from government 
database9 and relevant sites10.  It is used to determine the number of people served by a public 
charging point. Accurate data for private charging points was not sufficient to be included in this 
criterion, this has the potential to introduce bias against locations in which a large portion of EV 
owners charge at home. 

 

Scoring Method: For this criterion, the number of people per charging point is chosen as the metric 
for scoring because it provides an indication of the penetration of electric vehicles in the counties 
supplied by SSEN’s network. A location with fewer people per public charging point indicates more 
EVs in the network. Therefore, the location which has the lowest number of people per charging 
point is scored 10 and the rest of the locations are scored proportionally. In doing so, two counties 
where the number of people per charging point is much lower compared to other counties (Orkney 
Islands and Stirling) were identified using the inter-quartile range. These are assigned maximum 
score (10) and the remaining areas are scored separately. A graph showing number of people 
served by one public charging point of each county is given below. 

 

 

 

Figure 1-3 - Number of people per each public charging point 

 

                                                      
9 
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/lowersuperout
putareamidyearpopulationestimatesnationalstatistics 
 
10 https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-estimates/mid-year-
population-estimates/mid-2017 
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1.5. Criterion 5 – Synergy Projects 
Name of the criterion: Synergy Projects 

 

Description of the criterion: In this criterion we highlight the importance of other projects in each 
county which are currently being developed to trial DSO. We believe projects which can aid the 
DSO trials within TRANSITION are of a particular importance as the synergy can reduce the overall 
cost for the GB energy consumer for the DSO trials.  

 

Data used for scoring11: SSEN has provided a list of DSO related projects, their outputs and the 
locations. 

 

Scoring Method: A location which has a DSO related project which can fully synergise with Project 
TRANSITION will receive a score of 10. Locations without any projects which can synergise with 
TRANSITION will score 0. All other locations will be scored based on the level of synergy between 
TRANSITION and the projects in the region. 

1.6. Criterion 6 – Interconnection with transmission system 
Name of the criterion: Interconnection with transmission system 

 

Description of the criterion: The boundaries between the DNO and TO networks is likely to 
initially evolve into the interface points between the DSO and ESO. During the trials, it is important 
to ensure that the chosen trial locations have interface points between the DNO and TO networks 
which provide an opportunity to test the DSO/ESO interface and determine the requirements for 
effective collaboration and mutual benefit. An area which has a higher number of DNO/TO 
interfaces has greater opportunity to test the DSO/ESO communications. At a future stage, this 
could also help understand how flexibility services and DSO contracted services could interact and 
provide services to the ESO. 

 

Data used for scoring12: The GSPs were identified using SSEN Contracted Demand Network 
Capacity Map where the total number of GSPs within each County/Area of Local Authority was 
determined. 

 

Scoring Method: The score for each county/area of local authority is determined by ranking the 
county according to the number of Grid Supply Points (GSPs). A location which has a greater 
number of GSPs will have a greater number of interfaces between the DSO and SO, therefore 
allowing more communication paths to trial. Each location is assigned a score between 0 and 10 
which is equal to the number of GSPs in the region. For locations which have more than 10 GSPs 
the assigned score will be 10, to avoid an impact on the scale and weighting of other locations. 
Locations which score higher have a greater number of GSPs and as such more interfaces with the 
SO. Networks under separate GSPs can be considered as virtual separate DSOs for DSO/DSO and 
multiple DSO/SO communications. 

1.7. Criterion 7 – Interconnection within the DNO network 
Name of the criterion: Interconnection within the DNO network 

 

Description of the criterion: The interconnection within the DNO network refers to the 
interconnection of Bulk Supply Points (BSPs) and primary substations in England, or Grid Supply 
Points (GSPs*) and primary substations in Scotland. A network which is interconnected to other 
BSPs/GSPs will allow for greater utilisation of flexibility services, as these services are less likely to 
be geographically constrained (restrictions will still be imposed on network capability which is 

                                                      
11 https://www.ssen.co.uk/ContractedDemand/  
12 https://www.ssen.co.uk/ContractedDemand/  

https://www.ssen.co.uk/ContractedDemand/
https://www.ssen.co.uk/ContractedDemand/
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addressed in Criterion 10– level of congestion). Flexibility services throughout the network will 
therefore be able to participate in addressing network constraints at more interconnected points in 
the network. 

In addition to the GSP/BSP interconnection, the type of network is also important: DNO networks 
are mostly configured either in ‘Radial’ or ‘Ring’ systems. Highly meshed networks (ring 
configuration) will have more opportunity for procuring flexibility services within the network to solve 
network issues, as the level of interconnection at lower voltage levels is greater than in radial fed 
networks. This allows multiple paths between the flexibility service and the constrained area which 
can avoid introducing constraints on other parts of the network.  

Although radial networks may have more restrictions in terms of flexibility services when compared 
to ring networks, all networks have the potential to transition to DSO. Therefore, networks which 
offer a variety of both are considered as the most appropriate to conduct the trials to understand the 
effectiveness of deploying flexibility services under both types of networks. 

  

Data used for scoring13: The GSPs and BSPs were identified using SSEN Contracted Demand 
Network Capacity Map. The network schematic of the GSPs/BSPs were taken from the SSEN 
LTDS for Scotland and England.  

 

Scoring Method:  

The score for each location is set against both the level of interconnection and the mixture of ring 
and radial networks downstream from the BSP/GSP. The highest scoring locations will be the 
locations which have the highest level of interconnection and greatest diversity of circuit 
configurations. This criterion consist of two sub-criterion are described below: 

 

1. Interconnection of GSPs/BSPs - This sub-criterion assesses the level of interconnection of a 
BSP/GSP within a location. To prevent flexibility services under the trial being geographically 
restrained, GSPs/BSPs will need to be interconnected to other GSPs/BSPs within the 
distribution network. It is important that this interconnection is at the DNO level and not through 
the Transmission Operator (TO) system. Interconnection at the DNO level allows DSO 
management of flexibility services in the network to manage constraints elsewhere in the 
network without liaison with the TO, allowing more efficient constraints management. 
 

• Each GSP/BSP within a location is scored a value between 0 and 1 for Interconnection of 
GSPs/BSPs.  

• A GSP/BSP scores a value of 1 if it is interconnected to at least one other GSP/BSP and 
therefore offers geographic flexibility.  

• A GSP/BSP which is not interconnected to another GSP/BSP is considered geographically 
restrained and scores a value of 0.  

• The total score for the location is the sum of the individual scores for all GSPs/BSPs.  

• In order to compare with the second sub-criterion and produce an overall score for 
‘Interconnection within the DNO network’, the location score is converted into a percentage.  

• The sum of the individual GSP/BSP scores within the location is divided by the total number 
of GSPs within the location to produce a value for the percentage of GSPs/BSPs which are 
interconnected.  

The formula for the sub-criterion is shown below: 

 

% 𝑜𝑓 𝐺𝑆𝑃𝑠 𝐵𝑆𝑃𝑠⁄ 𝑤ℎ𝑖𝑐ℎ 

𝑎𝑟𝑒 𝑖𝑛𝑡𝑒𝑟𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑
=

∑ 𝐺𝑆𝑃/𝐵𝑆𝑃 𝑖𝑛𝑡𝑒𝑟𝑐𝑜𝑛𝑛𝑒𝑐𝑖𝑡𝑜𝑛 𝑠𝑐𝑜𝑟𝑒

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐺𝑆𝑃𝑠
 

                                                      
13 https://www.ssen.co.uk/ContractedDemand/ - https://www.ssen.co.uk/LTDS/ 
*Some of the locations in England and Scotland do not contain GSPs. The assessment considers primary substations/BSPs 
under the GSP that supplies them, as such the locations without GSPs score a value of 0. 

https://www.ssen.co.uk/ContractedDemand/
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Where ‘the sum of GSP/BSP interconnection score’ is the sum of the individual scores for every 
GSP/BSP within the location. 

 

2. Mixture of Ring and Radial Circuits – This criterion assesses the diversity of the network 
configuration of a GSP/BSP within a location. Networks which are configured in a ring setup will 
offer more flexibility for service providers to mitigate constraints within the network; however, it 
is important to choose a trial location which is replicable and as such radial networks should be 
considered also. Therefore, a network is preferable if it contains a mixture of both radial and 
ring circuit configurations. 
 

• Each GSP/BSP within a location is scored a value between 0 and 1 for Mixture of Ring and 
Radial Circuits.  

• A GSP/BSP scores a value of 1 if the downstream network contains a mixture of both radial 
and ring circuits, offering a diverse network configuration for the trials.  

• A GSP/BSP which contains either only ring or only radial circuits is not considered to be 
diverse and scores a value of 0.  

• The total score for the location is the sum of the individual scores for all GSPs/BSPs.  

• In order to compare with the first sub-criterion and produce an overall score for 
‘Interconnection within the DNO network’, the location score is converted into a percentage.  

• The sum of the individual GSP/BSP scores within the location is divided by the total number 
of GSPs within the location to produce a value for the percentage of GSPs/BSPs which 
have a radial/ring mix.  

 

The formula for the sub-criterion is shown below: 

% 𝑜𝑓 𝐺𝑆𝑃𝑠 𝐵𝑆𝑃𝑠⁄ 𝑤ℎ𝑖𝑐ℎ ℎ𝑎𝑣𝑒 𝑎 𝑟𝑎𝑑𝑖𝑎𝑙 𝑟𝑖𝑛𝑔⁄  𝑚𝑖𝑥 =
∑ 𝐺𝑆𝑃/𝐵𝑆𝑃 𝑟𝑎𝑑𝑖𝑎𝑙/𝑟𝑖𝑛𝑔  𝑠𝑐𝑜𝑟𝑒

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐺𝑆𝑃𝑠/𝐵𝑆𝑃𝑠
 

 

Where ‘the sum of GSP/BSP radial/ring score’ is the sum of the individual scores for every 
GSP/BSP within the location. 

 

To determine the total score for each location the percentage of GSPs/BSPs which are 
interconnected and percentage of GSPs/BSPs which have a radial/ring mix are multiplied. To 
produce a score which is comparable with the other trial criterion the location scores are translated 
to a value between 0 and 10. To do this, the above value is multiplied by 10. The formula is shown 
below: 

 

𝑆𝑐𝑜𝑟𝑒 = [
% 𝑜𝑓 𝐺𝑆𝑃𝑠 𝐵𝑆𝑃𝑠⁄

𝑤ℎ𝑖𝑐ℎ 𝑎𝑟𝑒 
𝑖𝑛𝑡𝑒𝑟𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑

] 𝑥 [
% 𝑜𝑓 𝐺𝑆𝑃𝑠 𝐵𝑆𝑃𝑠⁄

𝑤ℎ𝑖𝑐ℎ ℎ𝑎𝑣𝑒 𝑎 
 𝑟𝑎𝑑𝑖𝑎𝑙 𝑟𝑖𝑛𝑔⁄  𝑚𝑖𝑥

] 𝑥 10 

 

 

A location will score a value of 10 if all of the GSPs/BSPs within the location are interconnected to 
at least one other GSP/BSP and contain a mixture of ring and radial circuits within the downstream 
network. Such a location would offer the greatest flexibility for the procurement of services whilst 
ensuring that the results are replicable to other DNO networks in the UK. 
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1.8. Criterion 8 – Penetration of gas networks  
Name of the criterion: Penetration of gas networks 

 

Description of the criterion: Penetration of gas distribution networks refers to the depth of 
utilisation of gas networks within the studied locations. Gas networks have the potential to introduce 
new DSO opportunities in conjunction with the heat network as consumers are able to switch 
between gas and electricity suppliers. 

Heat networks and storage heating can be utilised by the DSO to offer cross vector 
decisions/flexibility services (decisions/flexibility services which use the combination of the 
electricity distribution and gas distribution networks to solve constraints imposed on one of the two 
networks), although this opportunity is not currently fully developed/established. It is important to 
understand the available opportunities for constraint management that using the heat network can 
offer in a DSO world. 

Trials within the TRANSITION period or beyond can be performed on parts of the gas supplied heat 
network to understand the impact of electrification of heat. The identified issues and efficiencies in 
these trials can be used to aid the wider development of electrification of heat networks. 

 

Data used for scoring14: The gas consumption statistics (the number of households without gas 
supply) was taken from the BEIS publication of sub national estimate of households not connected 
to gas 2017. The data used estimates the number of households not connected to the gas network 
as the difference between the number of households and the number of installed domestic gas 
meters within a County/Area of Local Authority. The data does not consider non-domestic 
connections; however, the penetration of gas networks at a domestic level is a good indicator of the 
penetration of gas networks for combined domestic and non-domestic within each area. As such the 
locations are ranked against domestic penetration only. 

 

Scoring Method:  

Each studied county is scored based on the percentage of households which are connected to the 
gas network. The percentage of households connected to the gas network will provide an indication 
of the level of penetration the gas network has in each location. A location which has a high 
percentage of households connected to the gas network is likely to have a high penetration of the 
gas network. Similarly, if a location has a low percentage of households connected the gas network 
then it can be stated that the penetration of the gas network is also low. A high penetration of the 
gas network will affect demand (especially if gas supply is unavailable) and allows more opportunity 
for flexibility services within the heat network.  

The formula is shown below:  

 

[
% 𝑜𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 

𝑡𝑜 𝑡ℎ𝑒 𝑔𝑎𝑠 𝑛𝑒𝑡𝑤𝑜𝑟𝑘
] = (1 − 

[
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠 𝑛𝑜𝑡 

𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 𝑡𝑜 𝑡ℎ𝑒 𝑔𝑎𝑠 𝑛𝑒𝑡𝑤𝑜𝑟𝑘
]

[
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 
𝑜𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠

]
) ×  100% 

 

The score for each location is the percentage of households connected to the gas network, as this 
is a direct indication of the level of penetration. The scores are translated to a value between 0 and 
10. This is achieved by multiplying the percentage by 10 and rounding to the nearest whole number 
(e.g. 88% of households connected to the gas network would score a value of 9), the results of this 
are shown in Figure 1-4. Locations with higher scores will have greater levels of penetration of the 
gas networks compared with locations that score lower. 

                                                      
14 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/784245/sub-
national_estimate_of_household_not_connected_to_the_gas_2017.csv/preview 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/784245/sub-national_estimate_of_household_not_connected_to_the_gas_2017.csv/preview
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/784245/sub-national_estimate_of_household_not_connected_to_the_gas_2017.csv/preview


 

 

 

TRANSITION_WP6-1 | 28 March 2019 

Atkins | TRANSITION Site Selection Methodology - Atkins Rev 6.0 Page 22 of 48 
 

 

Figure 1-4 - Percentage of households with gas 

1.9. Criterion 9 – Diversity of distributed generation types 
Name of the criterion: Diversity of distributed generation 

 

Description of the criterion: The penetration of different types of distributed generation has 
increased in the UK over the last decade. This criterion looks at the diversity of distributed 
generation in each county. High levels of diversity of embedded generation will provide better 
conditions for trialling a DSO as it will allow participation of variety of flexibility projects. We believe 
higher diversity will benefit the DSO trials for the following reasons:  

• Different distributed generation types have various generation patterns and hence the DSO 
will have the opportunity to procure services at different times of the day during the trials. 
Availability of flexibility services at all times of the day are highly beneficial for the DSO and 
it will ensure that different system congestions can be relieved. 

• Different generation types will have different appetites for participating in the trials. Having 
parties with different appetites in the trials will contribute to better learnings of the true price 
of the flexibility services. 

 

Data used for scoring: SSEN LTDS for Scotland and England. 

 

Scoring Method:  

The scoring method was established by comparing the number of generation types and the total 
generation capacity for each county. The number of generation types was used as a criterion to 
determine the generation diversity in each county. The generation types used were Biomass & 
Energy Crops, Embedded Distributed Generation (Mixed), Geothermal, Hydro Generation, Medium 
CHP, Onshore Wind, Other Generation, Photovoltaic, Small CHP, Tidal Stream & Wave Power and 
Waste Incineration. The capacity was used as this provided information on the true generation mix 
within a county. 

 

Both scores were used to result in an accurate picture of the counties’ true generation diversity. For 
example, if only the generation score is used, a county with a single large generator would score 
higher than a county with lower generation but multiple generation types. Conversely if only the 
generation type is scored, a county which had 3 generation types, of which 2 have negligible 
generation capacity, would score better than a county with 2 generation types providing a 50/50 
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generation split. Independently this criterion would not give us an accurate representation of the 
true generation diversity in the counties. 

 

Each county is ranked by a score between 0-10. This is used to allow comparison between criteria. 

 

A score for the number of generation types was calculated by taking the number of generation types 
per county and dividing by the maximum amount of generation types. This was then multiplied by 
10 to provide each county with a score between 0-10. 

𝑇𝑦𝑝𝑒 𝑆𝑐𝑜𝑟𝑒 = (
𝑁𝑜 𝑜𝑓 𝐺𝑒𝑛 𝑇𝑦𝑝𝑒𝑠

𝑁𝑜 𝑜𝑓 𝐺𝑒𝑛 𝑇𝑦𝑝𝑒𝑠𝑀𝐴𝑋

 ) ∗ 10  

 

A score for the capacity was calculated by taking the total distribution connected generation per 
county and dividing by the max generation available in any county. This was then multiplied by 10 to 
provide each county with a score between 0-10. 

𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑠𝑐𝑜𝑟𝑒 = (
𝐶𝑜𝑢𝑛𝑡𝑦 𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛

𝐶𝑜𝑢𝑛𝑡𝑦 𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑀𝐴𝑋

 ) ∗ 10  

 

A weighting factor of 60% was applied to the ‘Type Score’ and a weighting factor of 40% was 
applied to the ‘Capacity Score’. ‘Type Score’ was weighted higher as this allowed a more accurate 
metric for diversity of generation in a region.  

  

𝐹𝑖𝑛𝑎𝑙 𝑆𝑐𝑜𝑟𝑒 = (60% ∗ 𝑇𝑦𝑝𝑒 𝑆𝑐𝑜𝑟𝑒) + (40% ∗ 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑆𝑐𝑜𝑟𝑒) 

 

Figure 1-5 and Figure 1-6 shown below contain the Generation Capacity Mix in MW and the number 
of generation types per county respectively.
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Figure 1-5 – Generation Capacity Mix 

 

 

Figure 1-6 - No of Generation Types 

 

1.10. Criterion 10 – Level of congestion currently on the network 
Name of the criterion: Level of congestion currently on the network 

 

Description of the criterion: A primary purpose of a DSO will be to manage constraints on the 
distribution network in the most economical and efficient way through the procurement of flexibility 
services. The DSO trials aim to test the management of constraints on the distribution network and 
develop best practice and lessons learned. Therefore, it is important that the chosen network 
(county) for trials has a certain degree of congestion in order to trial the real management of 
network constraints. However, uncongested network areas are required as well; the initiation of the 
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trials may be required to be developed on areas of the network without constraints that will have 
minimal impact on customers. Additionally, uncongested areas of the network may be required to 
trial more innovative tests to fully develop and understand the DSO capabilities.  

 

Data used for scoring15: The network congestion data was taken from the free to access 
generation and demand heat maps for the SSEN network. The data lists the SSEN substations and 
their level of constraint for the connection of new generation or demand. 

 

Scoring Method:  

The locations are evaluated on the percentage of substations with constraints. A substation is 
considered constraint if there are network constraints posed on the system under the connection of 
demand or generation. The ideal location is one with a mixture of constraints, with a slight 
preference to networks with lower levels of constraint to allow development of constraint 
management methods and offer opportunity for more innovative trial scenarios with low customer 
impact. Hence, it is assumed that the ideal location, is defined as consisting of 40% of substations 
with constraints. 

The scoring method is described below: 

• Set ideal location as network area where 40% of substations are constraint. 

• Score locations which fit the ideal conditions a value of 10 (max value) and those which fit the 
least preferred a value of 0 (min value). 

• Score other locations a value between 0 and 10 using a linear equation from the ideal location 
and least preferred locations (Figure 1-7 below). 

 

 

Figure 1-7 - Congestion Score 

 

• The scores are determined as described above and shown in the graph, e.g. a location in which 
20% of substations are constraint will score a value of 5. 

• The scores are reweighted from 0 to 10, so that the best scoring location scores a value of 10 
and the rest score proportionally. This is to allow comparison between criteria. 

Locations which score high will allow network constraint management techniques to be developed 
on areas of their network that will minimise customer impact. 

                                                      
15 https://www.ssen.co.uk/generationavailability/ 
https://www.ssen.co.uk/ContractedDemand/ 
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1.11. Criterion 11 – Diversity of load types 
Name of the criterion: Diversity of demand load types 

 

Description of the criterion: Flexibility services required to manage constraints on the distribution 
network can be procured from both generation and demand flexibility providers. Considering both 
generation and demand in the methodology allows us to deliver a holistic approach in the 
methodology for selecting areas for DSO trials.  In this criterion we consider high diversity of 
demand load types and consumer behaviours to offer a high flexibility for the trial of DSO.  

 

Data used for scoring: For this criterion we have taken several publicly recognised data sources: 

• The electricity consumption data is taken from the statistics of BEIS16.   

• The population data is taken from the statistics of ONS17, 18. 

• The number of VAT and PAYE enterprises registered in the UK is taken from ONS 
database19 . 

 

Scoring Method: 

This criterion has been evaluated based on two sub-criterion for each county: 

• Load diversity value 

• Population diversity value 

 

The data we used provides the split of domestic electricity load and non-domestic electricity load at 
the regional level. The industrial and commercial electricity consumptions at the national level are 
known. The number of industrial and commercial businesses at national and regional levels are also 
known. However, no reliable data is found regarding the split in the non-domestic electricity load 
(industrial and commercial) at the regional level. Therefore, industrial and commercial electricity 
consumptions at the regional level are estimated from the following formulae using the available 
information. A graph showing domestic and non-domestic consumptions of each county is given in 
Figure 1-8. 

                                                      
16https://www.gov.uk/government/collections/sub-national-electricity-consumption-data 
 
17https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/lowersupero
utputareamidyearpopulationestimatesnationalstatistics 
 
18https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-estimates/mid-year-
population-estimates/mid-2017 
  
19https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocat
ion 

  

https://www.gov.uk/government/collections/sub-national-electricity-consumption-data
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/lowersuperoutputareamidyearpopulationestimatesnationalstatistics
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/lowersuperoutputareamidyearpopulationestimatesnationalstatistics
https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-estimates/mid-year-population-estimates/mid-2017
https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-estimates/mid-year-population-estimates/mid-2017
https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocation
https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocation
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Figure 1-8 - Domestic and non-domestic consumptions for each county 

 

National industrial consumption

National commercial consumption
=  

1

𝑎
 

 

National number of industrial businesses

National number of commercial businesses
=  

1

𝑏
 

 

Regional number of industrial businesses

Regional number of commercial businesses
=  

1

𝑐
 

 

Hence the ratio for the electricity consumption is: 

 

Regional industrial consumption

Regional commerical consumption
=  

1
𝑎𝑐
𝑏

 

 

From the above ratio, the industrial and commercial consumption at regional level (each county) are 
calculated from the following relationships.  

Regional industrial consumption, 𝑌 = 𝑁𝑜𝑛 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑎𝑡 𝑡ℎ𝑒 𝑡ℎ𝑒 𝑟𝑒𝑔𝑖𝑜𝑛𝑎𝑙 𝑙𝑒𝑣𝑒𝑙 ×
1

1+
𝑎𝑐

𝑏

 

Regional commercial consumption, 𝑍 = 𝑁𝑜𝑛 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑎𝑡 𝑡ℎ𝑒 𝑡ℎ𝑒 𝑟𝑒𝑔𝑖𝑜𝑛𝑎𝑙 𝑙𝑒𝑣𝑒𝑙 ×
𝑎𝑐

𝑏

1+
𝑎𝑐

𝑏

 

If 

𝑋 = Domestic electricity consumption in each county and 𝐴 is the maximum of 𝑋, 𝑌 𝑎𝑛𝑑 𝑍, then 

𝐿𝑜𝑎𝑑 𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 =  
𝑋

𝐴
 ×  

𝑌

𝐴
 ×  

𝑍

𝐴
=  

𝑋𝑌𝑍

𝐴3
 

 

Load diversity indicates the relative diversification of different types of loads. A high load diversity 
value indicates a mixture of highly diverse load types. For example, the ideal location (scoring 10 
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out of 10) will have an equal demand for domestic, industrial and commercial consumptions. The 
highest value is assigned 10 and other values are scored proportionally.  It is important to highlight 
that it is assumed that the non-domestic load is comprised of industrial and commercial loads only 
as other types of loads are considered negligible compared to the total of industrial and commercial 
loads.  

𝐹𝑖𝑛𝑎𝑙 𝑆𝑐𝑜𝑟𝑒 = (100% × 𝐿𝑜𝑎𝑑 𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦) 

 

1.12. Criterion 12 – Diversity of local industry 
Name of the criterion: Diversity of local industry 

 

Description of the criterion: Areas having a high diversity of industrial load will be more beneficial 
for the DSO trials from various perspectives. Larger diversity of local industry will allow for inclusion 
of various flexibility providers to participate in the trials and having this variety of providers will only 
improve the learning on: 

• How confident are different existing industries in providing services (desire to participate) 
and their ability to adapt their systems and provide the services. 

• Reliability of different industries for providing the services (quality of service). 

• Larger number of demand participants from different industries will be beneficial to 
understand the true cost for the services. Having good understanding of the cost of services 
is essential for a DSO as the cost of the services can be compared to the capital cost for 
physical reinforcements on the network. Knowing the best overall solution to manage the 
network i.e. capital cost verses operation cost (procuring flexibility services) can be used for 
optimising the overall investment in the distribution networks. 

 

Data used for scoring20: The data source for assessment of this criterion was derived from the 
Office of National Statistics. The source holds data on the number of VAT and PAYE enterprises 
registered in the UK, sorted by industry type. This information allows for direct comparison between 
counties regarding the quantity of enterprises in each industry, allowing for diversity to be 
measured. 

 

Scoring Method:  

In order to assess the differences between all locations, the following steps were undertaken: 

1. Calculate, for each county, the proportion of demand from each industry type as a 
percentage of the total demand. 

2. Take the average of the percentages calculated in Step 1.  

3. Use the average calculated in Step 2, to calculate the variance and standard deviation.  

4. By adding the average to the standard deviation, we achieve an upper bound value. 
Conversely, by subtracting the standard deviation from the mean, we achieve a lower 
bound value.  

5. This is plotted in Figure 1-9, Figure 1-10 and Figure 1-11 which display % contribution, 
mean, upper and lower bounds.  

Once the upper and lower bounds are established, the number of industry types which lie within this 
range is calculated for each county. A higher number of industries within the range represents a 
more diverse spread of industry.  

Scoring is done on a scale of 10 and it corresponds to the total number of industrial sectors using 
the following calculation: 

                                                      
20https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocat
ion 

 

https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocation
https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocation
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𝑆𝑐𝑜𝑟𝑒 𝑓𝑜𝑟 

𝑒𝑎𝑐ℎ 𝑐𝑜𝑢𝑛𝑡𝑦
=

[
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑡𝑦𝑝𝑒𝑠 

𝑤𝑖𝑡ℎ𝑖𝑛 𝑡ℎ𝑒 𝑟𝑎𝑛𝑔𝑒
]

[
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 
𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙 𝑠𝑒𝑐𝑡𝑜𝑟𝑠

]
𝑥 10 
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Figure 1-9 - Contribution of different industries in Western Isles 
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Figure 1-10 - Contribution of different industries in Argyll and Bute 
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Figure 1-11 - Contribution of different industries in Moray 
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1.13. Criterion 13 – Penetration of distributed generation and energy 
storage at domestic level 

 

Name of the criterion: Penetration of Distributed Generation and Energy Storage at domestic level.  

Description of the criterion: An area with a high level of generation at a domestic and community level will 
provide an ideal trial location as there will be a greater number of participants to provide services to the DSO. 
Additionally, the connection of generation will introduce a more active and dynamic network. This is beneficial 
for the selection of trial locations as trials can be developed on dynamically changing networks, identifying any 
best practice and issues. 

 

Data used for scoring: The scoring has been developed based on data from the Feed-in Tariff (FIT), found in 
the Feed-in Tariff Installation Report 31 December 201821, and on demand data from SSEN LTDS for Scotland 
and England22. 

 

Scoring Method: The FIT data has been filtered to only include installations of less than 1MW due to this 
criterion considering penetration of distributed generation at the domestic, commercial and industrial levels. 
Generation connections of greater then 1MW have been identified from the SSEN LTDS and are considered in 
a separate criterion (Criterion 3 - Penetration of distributed generation and energy storage).  

Proportion of distributed generation over the total demand in a region is a good indicator of the penetration of 
distributed energy sources in that region. Therefore, a preliminary score of each county is obtained by the 
following formula: 

 

𝑃𝑟𝑒𝑙𝑖𝑚𝑖𝑛𝑎𝑟𝑦 𝑠𝑐𝑜𝑟𝑒 

𝑜𝑓 𝑎 𝑐𝑜𝑢𝑛𝑡𝑦
=  

[
𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑 

𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛
]

[
𝑇𝑜𝑡𝑎𝑙 

𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 
𝑑𝑒𝑚𝑎𝑛𝑑

]

 

  

Each preliminary score was divided by the maximum of the preliminary scores to give a final score by the 
following relationship: 

 

𝐹𝑖𝑛𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 𝑎 𝑐𝑜𝑢𝑛𝑡𝑦 =  
[
𝑃𝑟𝑒𝑙𝑖𝑚𝑖𝑛𝑎𝑟𝑦  𝑠𝑐𝑜𝑟𝑒

 𝑜𝑓 𝑎 𝑐𝑜𝑢𝑛𝑡𝑦
]

[
𝑀𝑎𝑥𝑖𝑚𝑢𝑚  𝑠𝑐𝑜𝑟𝑒 

𝑎𝑐𝑟𝑜𝑠𝑠 𝑎𝑙𝑙 𝑐𝑜𝑢𝑛𝑡𝑖𝑒𝑠
]

× 10 

 

Some of the locations in England and Scotland do not contain GSPs. The assessment considers the BSPs and 
Primary Substation under the GSP that supplies them within the county boundaries. The demand data is 
corrected in the county where the supplying GSP resides to avoid double counting. Figure 1-12 and Figure 1-13 
show the distributed generation capacity and total demand in each county respectively. 

                                                      
21 https://www.ofgem.gov.uk/publications-and-updates/feed-tariff-installation-report-31-december-2018 
 
22http://www.ssepd.co.uk/LTDSs/detail/ 

 

https://www.ofgem.gov.uk/publications-and-updates/feed-tariff-installation-report-31-december-2018
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.ssepd.co.uk_LTDSs_detail_&d=DwMGaQ&c=cUkzcZGZt-E3UgRE832-4A&r=FmQEfApgLPdj9hXQFwCT-SLdF0goG-UY_lOLuQLZhi0&m=L9ue-QvZOY77lXKpfUcRTRYWdRCEXO1XsmPLwgngN14&s=uRHXQBXryTRgTqBh50nOgCFf2Y9iRMpRWMi2XMG5sOw&e=
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Figure 1-12 - Distributed generation capacity of each county 

 

Figure 1-13 - Total electricity demand in each county  

1.14. Additional Considerations 
 

The study comprises of thirteen defined criteria, yet during the analytical process other aspects were 
considered. The most notable is the present uptake of Smart Systems. 

A high deployment of Smart Systems, such as smart thermostats, could be used to approximate the levels 
engagement with the energy market. Although consumer uptake of Smart Systems is currently relatively low, 
the trend for these products is increasing. Having such technologies available allows parties to participate in 
alternate tariffs, such as time of use, and better balance energy behaviours. Therefore, locations that currently 
have a high level of Smart Systems will be representative of the aspirational norm and could contribute to better 
learnings during the DSO trials. 

However, analysis of statistical data highlighted significant demographic variances. The majority of Smart 
Systems are presently utilised by twenty-five to forty-four year olds in statistically medium and high income 
brackets. TRANSITION is an inclusive project and SSEN are committed to catering for all customer groups, 
hence the decision was made not to include Smart Systems as criterion. This decision ensures that the trial 
county selected does not exclude any specific customer groups and neutrality in future market facilitation. 
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2. Summary of Criteria Scores 
Table 2-1 - All scores from the methodology without criteria weighting (Part 1 of 2) 

 

 County23 Criterion 
1 

Criterion 
2 

Criterion 
3 

Criterion 
4 

Criterion 
5 

Criterion 
6 

Criterion 
7 

Criterion 
8 

Criterion 
9 

Criterion 
10 

Criterion 

11 

Criterion 
12 

Criterion 
13 

1 Aberdeen City 7 8 1 2 0 7 3 9 4 4 10 4 0 

2 Aberdeenshire 7 9 4 4 0 8 5 6 4 10 5 4 2 

3 Angus 7 3 2 6 0 3 10 7 4 7 4 7 2 

4 Argyll and Bute 8 6 8 3 7 5 6 4 4 0 2 8 1 

5 Berkshire 7 5 0 1 0 7 3 9 4 1 5 8 0 

6 Dorset 7 4 1 2 0 3 10 8 5 1 5 6 1 

7 Dundee City 6 5 0 4 0 4 1 8 2 0 5 6 0 

8 Gloucestershire 6 0 4 3 0 0 0 8 3 0 8 8 10 

9 Hampshire 7 7 1 2 7 6 10 9 10 3 6 8 0 

10 Highlands 9 10 6 2 0 10 5 4 7 1 7 8 1 

 

 

 

 

 

 

 

                                                      
23 Counties having majority of their territory supplied by SSEN’s networks are considered in the scoring. 
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Table 2-2 - All scores from the methodology without criteria weighting (Part 2 of 2) 

 County24 Criterion 
1 

Criterion 
2 

Criterion 
3 

Criterion 
4 

Criterion 
5 

Criterion 
6 

Criterion 
7 

Criterion 
8 

Criterion 
9 

Criterion 
10 

Criterion 

11 

Criterion 
12 

Criterion 
13 

11 Isle of 
Wight 

9 0 3 3 8 0 0 9 3 0 3 7 1 

12 Moray 7 2 4 5 0 2 10 7 3 0 9 8 1 

13 Orkney 
Islands 

9 0 2 10 9 0 0 0 2 0 2 4 2 

14 Oxfordshire 8 2 1 3 10 2 10 8 6 5 10 8 0 

15 Perth and 
Kinross 

8 8 4 8 0 7 7 7 5 3 4 6 1 

16 Shetland 
Islands 

9 1 2 5 9 1 0 0 2 0 3 3 1 

17 Stirling 6 2 10 9 0 2 3 8 3 0 7 8 8 

18 West 
Sussex 

4 0 2 5 0 0 0 9 2 0 4 8 2 

19 Western 
Isles 

7 2 4 3 0 2 5 1 2 0 2 9 2 

20 Wiltshire 8 2 2 4 0 2 10 7 7 8 5 8 1 

                                                      
24 Counties having majority of their territory supplied by SSEN’s networks are considered in the scoring. 
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Figure 2-1 - All scores from the methodology without criteria weighting 
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3. Final Score 
The scores from Section 2 were collated and multiplied by their percentage weighting to produce a weighted 
score as shown in in Table 3-1 and  

 

Table 3-2. 

These scores were then summed to produce the total score for each county.  

 

𝐹𝑖𝑛𝑎𝑙 𝐶𝑜𝑢𝑛𝑡𝑦 𝑆𝑐𝑜𝑟𝑒 =  
𝐶𝑜𝑢𝑛𝑡𝑦 𝑆𝑐𝑜𝑟𝑒 

𝐶𝑜𝑢𝑛𝑡𝑦 𝑆𝑐𝑜𝑟𝑒𝐻𝑖𝑔ℎ𝑒𝑠𝑡

× 10  

 

Each total county score was divided by the highest county score and multiplied by 10 to produce a ranking for 
each county from 0-10. Figure 1-5 presents the overall results in graphical format. 

 

 

Figure 3-1 - Location Score for County/Area of Local Authority within SSEN Networks 
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Table 3-1 - WP6 - Location Score for County/Area of Local Authority within SSEN Networks (Part 1 of 2). 

Weighted Criteria Score Weighted Total Rank (1-10) 

        

Criterion No. 1 2 3 4 5 6 7 8 9 10 11 12 13     

 Weighting 11% 8% 10% 9% 10% 5% 10% 7% 6% 7% 8% 7% 2%     

                                

Aberdeen City 0.77 0.64 0.1 0.18 0 0.35 0.3 0.63 0.24 0.28 0.8 0.28 0 4.57 7.44 

Aberdeenshire 0.77 0.72 0.4 0.36 0 0.4 0.5 0.42 0.24 0.7 0.4 0.28 0.04 5.23 8.52 

Angus 0.77 0.24 0.2 0.54 0 0.15 1 0.49 0.24 0.49 0.32 0.49 0.04 4.97 8.09 

Argyll and Bute 0.88 0.48 0.8 0.27 0.7 0.25 0.6 0.28 0.24 0 0.16 0.56 0.02 5.24 8.53 

Berkshire 0.77 0.4 0 0.09 0 0.35 0.3 0.63 0.24 0.07 0.4 0.56 0 3.81 6.21 

Dorset 0.77 0.32 0.1 0.18 0 0.15 1 0.56 0.3 0.07 0.4 0.42 0.02 4.29 6.99 

Dundee City 0.66 0.4 0 0.36 0 0.2 0.1 0.56 0.12 0 0.4 0.42 0 3.22 5.24 

Gloucestershire 0.66 0 0.4 0.27 0 0 0 0.56 0.18 0 0.64 0.56 0.2 3.47 5.65 

Hampshire 0.77 0.56 0.1 0.18 0.7 0.3 1 0.63 0.6 0.21 0.48 0.56 0 6.09 9.92 

Highlands 0.99 0.8 0.6 0.18 0 0.5 0.5 0.28 0.42 0.07 0.56 0.56 0.02 5.48 8.93 
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Table 3-2 - WP6 - Location Score for County/Area of Local Authority within SSEN Networks (Part 2 of 2). 

Weighted Criteria Score Weighted Total Rank (1-10) 

        

Criterion No. 1 2 3 4 5 6 7 8 9 10 11 12 13     

 Weighting 11% 8% 10% 9% 10% 5% 10% 7% 6% 7% 8% 7% 2%     

                                

Isle of Wight 0.99 0 0.3 0.27 0.8 0 0 0.63 0.18 0 0.24 0.49 0.02 3.92 6.38 

Moray 0.77 0.16 0.4 0.45 0 0.1 1 0.49 0.18 0 0.72 0.56 0.02 4.85 7.90 

Orkney Islands 0.99 0 0.2 0.9 0.9 0 0 0 0.12 0 0.16 0.28 0.04 3.59 5.85 

Oxfordshire 0.88 0.16 0.1 0.27 1 0.1 1 0.56 0.36 0.35 0.8 0.56 0 6.14 10.00 

Perth and Kinross 0.88 0.64 0.4 0.72 0 0.35 0.7 0.49 0.3 0.21 0.32 0.42 0.02 5.45 8.88 

Shetland Islands 0.99 0.08 0.2 0.45 0.9 0.05 0 0 0.12 0 0.24 0.21 0.02 3.26 5.31 

Stirling 0.66 0.16 1 0.81 0 0.1 0.3 0.56 0.18 0 0.56 0.56 0.16 5.05 8.22 

West Sussex 0.44 0 0.2 0.45 0 0 0 0.63 0.12 0 0.32 0.56 0.04 2.76 4.50 

Western Isles 0.77 0.16 0.4 0.27 0 0.1 0.5 0.07 0.12 0 0.16 0.63 0.04 3.22 5.24 

Wiltshire 0.88 0.16 0.2 0.36 0 0.1 1 0.49 0.42 0.56 0.4 0.56 0.02 5.15 8.39 
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4. Data Sources 
Numerous data sources were used to examine the viability of each county for DSO trials. This section details 
the sources used when evaluating each criterion. 

 

Criterion 1: The engagement of local industry has been estimated based on information from the National Grid 
Power Responsive Demand Side Flexibility Annual Report 201725. The proportion of each industry sector in the 
proposed counties has been calculated based on information from the Office of National Statistics detailing the 
number of registered businesses in each county26. The engagement of Local Authorities has been estimated 
based on a 2017 report from the UK Energy Research Centre, the Energy Technologies institute and The 
University of Edinburgh entitled ‘What We Know About Local Authority Engagement in UK Energy 
Systems27.The engagement at a domestic level was estimated based on ‘The Futures of Domestic Energy 
Consumption’28 from Ofgem’s Future Insights Series. This information is used in conjunction with data from the 
2011 Census29 which gives the Employment Bands and population for each of the counties. 

 

Criterion 2, 6, 7: For the evaluation of criteria; replicability of network, interconnection with DSOs and 
interconnection to the transmission network, the GSPs and BSPs were identified using SSEN Contracted 
Demand Network Capacity Map30 for Northern Scotland, Shetland Islands and Central Southern England. The 
network schematic of the GSPs/BSPs were taken from the SSEN LTDS for Scotland and England. 

 

Criterion 3, 9: For the evaluation of the penetration of distributed generation and distributed generation 
diversity, the total generation and demand values were obtained from the SSEN LTDS for Scotland and 
England.  

 

Criterion 4: The data source for the assessment of this criterion is taken from ‘ZAP-MAP’31. This website lists 
the public charging connectors in each County/Area of Local Authority.   The population of each County/Area of 
Local Authority has been taken from government database32 and relevant sites33 and is used to determine the 
number of public charging points per person. 

 

Criterion 5: For the evaluation of synergy projects SSEN has provided a list of DSO related projects, their 
outputs and the locations. 

 

Criterion 8: The gas consumption statistics (No of households without gas supply) was taken from the BEIS 
publication of sub national estimate of household not connected to the gas 201734. The data used estimates the 
number of households not connected to the gas network as the difference between the number of households 
and the number of installed domestic gas meters within a County/Area of Local Authority. The data does not 
consider non-domestic connections; however, the penetration of gas networks at a domestic level is a good 
indicator of the penetration of gas networks for combined domestic and non-domestic within each area. 

 

                                                      
25 http://powerresponsive.com/wp-content/uploads/2017/01/Power-Responsive-Annual-Report-2016-FINAL.pdf 
26https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocation 
27 http://www.ukerc.ac.uk/asset/CF38B43E-23AA-433B-A3BE79CC11270E20/ 
28 https://www.ofgem.gov.uk/publications-and-updates/ofgem-future-insights-series-futures-domestic-energy-consumption 
29 https://www.ons.gov.uk/census/2011census 
30 https://www.ssen.co.uk/ContractedDemand/ -  
31 https://www.zap-map.com/locations/ 
32 
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/lowersuperoutputareamidye
arpopulationestimatesnationalstatistics 
33 https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-estimates/mid-year-population-
estimates/mid-2017 
34 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/784245/sub-
national_estimate_of_household_not_connected_to_the_gas_2017.csv/preview 

 

http://powerresponsive.com/wp-content/uploads/2017/01/Power-Responsive-Annual-Report-2016-FINAL.pdf
https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocation
http://www.ukerc.ac.uk/asset/CF38B43E-23AA-433B-A3BE79CC11270E20/
https://www.ofgem.gov.uk/publications-and-updates/ofgem-future-insights-series-futures-domestic-energy-consumption
https://www.ons.gov.uk/census/2011census
https://www.ssen.co.uk/ContractedDemand/
https://www.zap-map.com/locations/
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/lowersuperoutputareamidyearpopulationestimatesnationalstatistics
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/lowersuperoutputareamidyearpopulationestimatesnationalstatistics
https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-estimates/mid-year-population-estimates/mid-2017
https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-estimates/mid-year-population-estimates/mid-2017
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Criterion 10: The network congestion data was taken from the free to access generation and demand heat 
maps for the SSEN network in Scotland and Central Southern England3536. The data lists the SSEN substations 
and whether each is constrained or unconstrained for the connection of new generation or demand.  

 

Criterion 11: The electricity consumption data is taken from the statistics of BEIS. The population data is taken 
from the statistics of ONS. 

 

Criterion 12: The data source for assessment of this criterion was derived from the Office of National Statistics. 
It provides data on the number of VAT and PAYE enterprises registered in the UK, sorted by industry type. This 
information allows for direct comparison between counties regarding the quantity of enterprises in each 
industry, allowing for diversity to be measured. 

 

Criterion 13: The scoring for the Penetration of distributed generation and energy storage at domestic level. 
has been developed based on data from the Feed in Tariff (FIT), found in the Feed-in Tariff Installation Report 
31 December 201837, and on demand data from SSEN LTDS for Scotland and England. 

 

  

                                                      
35 https://www.ssen.co.uk/generationavailability/ 
36 https://www.ssen.co.uk/ContractedDemand/ 
37 https://www.ofgem.gov.uk/publications-and-updates/feed-tariff-installation-report-31-december-2018 

https://www.ssen.co.uk/generationavailability/
https://www.ssen.co.uk/ContractedDemand/
https://www.ofgem.gov.uk/publications-and-updates/feed-tariff-installation-report-31-december-2018
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5. Conclusion 
The study tested each of the twenty GB counties which make up SSEN’s licence areas against thirteen criteria 
developed as part of the work package. Resulting values were weighted, as outlined in previous sections and 
summed to establish an overall score for each county. To aid clarity and comparison, scores were scaled with 
ten denoting the most viable area(s). From final scores presented in Table 3-1 it is apparent that Oxfordshire is 
presently the optimum location for the TRANSITION smart grid trials. 

 

The methodology was developed to identify a location within SSEN’s network which is representative of wider 
GB and is highly replicable, hence Islands tend to produce lower scores for certain criteria under this 
methodology. However, SSEN recognise the need to incorporate Island needs and shall draw in learning from 
projects such as NINES, Orkney ANM, ACCESS and any new projects which develop. This will help ensure 
that the mainland location does not negatively prejudice the TRANSITION solution. The methodology 
developed could be replicated by other DNOs including partner ENWL, supporting identification of suitable 
network locations to model and simulate within the TRANSITION project. 
 

 

Figure 5-1 - Location Score for County/Area of Local Authority within SSEN Networks 

Oxfordshire’s high ranking can be partly attributed to high scores in criterion 5, 7 and 11. Scoring highly in 
these criteria would suggest that trials in Oxfordshire will benefit from a greater availability of flexible resources 
which supports the SSEN and ENWL ethos of delivering value for consumers money. Conversely, Oxfordshire 
scored lower in criteria 3, 6 and 13, which account for the demand / generation ratio and transmission network 
interface. Noting this at the design stage enables TRANSITION and associated synergy projects to investigate 
further, testing the inferred implications and devising solutions through the duration of the projects. 
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Oxfordshire is a county within Southern England spanning approximately 2,605sqkm with a population of more 
than 682,000. The county borders Warwickshire to the north-west, Northamptonshire to the north-east, 
Berkshire to the south and Gloucestershire to the west as shown in Figure 5-2.  

 

 

Figure 5-2 - Map of Oxfordshire38 

 
Oxfordshire has been established as the optimum county to conduct the TRANSITION project smart grid trials; 
a proceeding stage will be to determine the precise locations within the county to conduct each trial. Such an 
assessment must cater for the requirements of local synergy projects and the ENA Open Networks project, 
thus it shall be conducted in partnership with the relevant stakeholders. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      

38 https://www.visitsoutheastengland.com/places-to-visit/oxfordshire/map 
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6. Selection of networks to install monitoring 
This section details work done by Atkins to identify additional monitoring requirements. Specification of a 
monitoring device is detailed in Table 6-1. 

It has been agreed between project partners and SSEN39 that the flexibility services and associated use cases 
in the DSO trials (under Project TRANSITION) are most likely to focus on services associated with active and 
reactive power. It also has been agreed that the DSO trials will most likely exclude procurement of services 
associated with:40 41: 

1. Provision of frequency response in any timescale; 

2. Provision of harmonic related services. 

 

At this stage the exact specification of additional monitoring equipment has yet to be confirmed by SSEN, 
however a previous project successfully installed and trialled the Eneida DeepGrid One device42. For indicative 
purposes the specification of the DeepGrid One device has been included below. 

 

Table 6-1 – Specification of DeepGrid One monitoring device  

Specification Information 

Accuracy 2% from 40% to 100% range. The accuracy between 0% and 39% 
is not known at the time of writing the report. 

Power rating Limited up to 600A at 415V (249kVA). 

Data Transmission Rate Data transmission rate is the frequency of transferring data 
packages to the system. Data can be transmitted for either 
3min,10min or 30 minutes. 

Data visibility and real time 
monitoring 

Data can be made visibly available as per the transmission rate 

 

 

Atkins have not considered the following aspects of the monitoring system at this stage of the project: 

• Dashboard monitoring capability 

• Capability of DeepGrid One system with the IT environment of SSEN’s control room 

• Cyber-security aspects 

• Capability of the communication and data transferring systems 

• Compatibility of the communication and data transferring stems with SSEN’s systems 

• Data sampling rate 

 

Atkins believe that the proposed Eneida DeepGrid One monitoring device has sufficient capability to monitor 
the execution of the services in the trials (subject to confirmation of the data sampling rates). At this stage of 
the project, based on the information provided to us, Atkins believes that there is no need for additional 
capability as DeepGrid One most likely can monitor the service delivery.   

Going forward, there will be another consideration on the number and the installation locations of DeepGrid 
One monitoring devices on the network when the exact trial locations for trials are identified.  

                                                      
39 At the project meeting between SSEN, Atkins and Origami on 06/02/2019 (11:30 – 12:30) 
 
40 http://www.energynetworks.org/assets/files/ON-WS2-
P4%20Good%20Practice%20FLEXIBILITY%20SERVICES%20V1.1%20PUBLISHED%20(NEW%20TEMPLATE).pdf 
 
41 http://www.energynetworks.org/assets/files/ON-WS1-P2%20DSO%20Service%20Requirements%20-%20Definitions%20-
%20PUBLISHED.pdf 
 
42 http://eneida.io/deepgrid-one/ 

http://www.energynetworks.org/assets/files/ON-WS2-P4%20Good%20Practice%20FLEXIBILITY%20SERVICES%20V1.1%20PUBLISHED%20(NEW%20TEMPLATE).pdf
http://www.energynetworks.org/assets/files/ON-WS2-P4%20Good%20Practice%20FLEXIBILITY%20SERVICES%20V1.1%20PUBLISHED%20(NEW%20TEMPLATE).pdf
http://www.energynetworks.org/assets/files/ON-WS1-P2%20DSO%20Service%20Requirements%20-%20Definitions%20-%20PUBLISHED.pdf
http://www.energynetworks.org/assets/files/ON-WS1-P2%20DSO%20Service%20Requirements%20-%20Definitions%20-%20PUBLISHED.pdf
http://eneida.io/deepgrid-one/
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