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Executive Summary 
  
Project Entire aimed to demonstrate the commercial viability of flexibility services for both 
the Distribution Network Operator (DNO) and the service provider. Building on learning from 
the FALCON and SYNC projects, the project looked to develop DNO services that could sit 
alongside existing Electricity System Operator (ESO) services and allow participants to stack 
revenues, easing access to the service. 
 
A key focus of the trial was the development of the services to be procured by Western 
Power Distribution (WPD).  
The design started with understanding of network use-cases, understanding where the 
benefits are to the network. The fell into three categories: constraints requiring pre-fault 
intervention, Constraints requiring post fault intervention to aid restoration and restoration 
beyond security standards. These were then adapted into products based on a weekly 
process to fit alongside a flexible Short Term Operating Reserve (STOR) contract. This 
resulted in the development of three services, Secure, Dynamic and Restore. The aim was to 
develop the simplest and most accessible products possible. 
Alongside the services a new payment mechanism was developed. This was designed to 
reward full delivery and disincentivise under delivery. A simple baseline was also created 
that aimed to estimate the value to a DNO. Where possible, processes were designed for as 
much participant self-service as possible. This aimed to reduce the resource burden for both 
WPD and the participant. 
The trial delivered a brand new service design which has since been fed into the WPD 
Business as Usual (BaU) flexibility services as well as cross industry processes via the Open 
Networks project. 
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1 Project Background 
 
Previous trials have shown the technical potential for Demand Side Response (DSR) services 
to provide value to DNOs. However the roll out of such services has been limited by the 
commercial complexities of doing so. These are primarily focussed on the challenges 
customers face when attempting to stack multiple revenue streams. As such project Entire 
focussed on the development of a simple commercial framework that makes services easily 
stackable in order to widen the potential market and make the utilisation of DSR as part of 
BaU more viable. 
 
In order to deliver such a framework, the project delivered a wide range of supporting 
measures such as:  

- Network use case development 
- Investigations into underlying networks 
- Operational system and process development 
- Product development 
- Stakeholder engagement 
- Participant recruitment 
- Operational trials 

The project focussed on the recruitment of larger Industrial and Commercial customers to 
flexibility services as this was deemed a more mature market than that for domestic 
flexibility. 
 
This report focusses on the development of the services themselves. This includes the 
understanding of the specific network needs and the development of such needs into 
marketable propositions. This process aimed at developing solutions that are as easy as 
possible for the market to access whilst still remaining valuable to the DNO.  
 
Further reports detailing the systems built, the participant recruitment, the results of the 
operational trials, as well as the project closedown are also available.  
 

1.1 Project Review 
The initial project focussed on delivering the simplest customer offering while providing the 
largest value to its ǇŀǊǘƛŎƛǇŀƴǘΩǎ.  As such, alongside the WPD Constraint Management Zone 
(CMZ) offering (which would be aimed at existing DSR market participants), the intention 
was to offer a fully managed service, aimed at bringing new entrants into the market. This 
service would require the installation of control equipment in customer premises as well as 
provide additional value through triad management and providing STOR services to National 
Grid, demonstrating the ability to stack the services. By utilising the customer trust in the 
WPD brand, and the accountability associated with a regulated business, the aim was also to 
widen the pool of potential participants, boosting the volume available to WPD for the 
management of network constraints.  
 
However following discussions with Ofgem this element of the trial was de-scoped as Ofgem 
did not consider the model in which DNO acts as a commercial operator as being in the long-
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term interest of customers. As such the project was redesigned to focus on the delivery of 
the core WPD network management service. This impacted the services offered, the systems 
built as well as the customer engagement process. In addition, the project was shortened to 
a single operational season to ensure that any learning was delivered as quickly as possible 
and at the lowest cost.  
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2 Network use cases 
 
¢ƘŜ ǇǊƻƧŜŎǘ ŦƻŎǳǎǎŜŘ ƻƴ ǇƻǘŜƴǘƛŀƭ ŎƻƴǎǘǊŀƛƴǘǎ ƻƴ ²t5Ωǎ ƘƛƎƘŜǊ ǾƻƭǘŀƎŜ ƴŜtworks, specifically 
on the 132kV network. This was prioritised as the value of reinforcement is high and the 
target areas are relatively large. 
 
The target area for the project was selected by the system design team as potentially 
benefitting from flexibility in the medium term. These were all areas nearing the limits of 
system security as defined by Engineering Recommendation P2.The area was focused in the 
East Midlands along the M1-M40 corridor, where significant load growth is being seen. In 
total 14 potential constraints were identified.  
 
More detailed analysis broke the constraints into two main categories: those requiring pre-
fault intervention, and those requiring post-fault intervention to aid restoration. An 
additional category of restoration support beyond security standards was also identified. 
 

2.1 Constraints requiring pre-fault intervention 
Most networks at Extra High Voltage (EHV) and 132kV levels are built to n-1 redundancy. 
This allows them to provide the security of supply required as part of Engineering 
Recommendation P2/6. A typical example would be a Bulk Supply Point (BSP) fed by two 
transformers as shown by the Daventry network in Figure 1 (Black - 132kV, Green 33kV, Red 
11kV). The Daventry 33kV busbar (DAVE3J) is fed by two 132/33kV transformers (between 
buses DAVE1K-DAVE3Y and DAVE1J-DAVE3X). Traditional design would ensure that the total 
site loading did not exceed the rating of a single transformer. This would prevent any assets 
from being overloaded if a transformer faults. This also allows supplies to be maintained in 
that scenario. 
 
Where the loading on the site could potentially exceed the rating of a single transformer, 
DSR could be used to reduce loading back below the rating to ensure n-1 compliance. In this 
mode of operation actions are taken pre-event to ensure network integrity. 
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Figure 1: Diagram of a network requiring pre-fault intervention 

 

2.2 Constraints requiring post-fault intervention to aid restoration 
As the loading on network group increases, the security of supply requirements increase to 
also cover second circuit outages. In this case during an outage on one asset (not a fault), 
there are requirements on network operators to restore load following a subsequent fault. 
For network classified as within Category D as per P2/6 (with a group demand between 
60MW and 300MW) the smaller of group demand minus 100MW or a third of group 
demand within three hours. 
 
This can be shown with an example, in this case the Warwick-Harbury network in Figure 2. 
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Figure 2: Diagram of a network requiring post-fault restoration support 

Under this scenario, for a fault on the circuit between BESW1M and WARW1J, during an 
outage on the parallel circuit supplies are lost to the group; hence pre-fault running is not 
appropriate. Services are required following the fault as part of a restoration plan, in this 
case following the restoration of the network via the 33kV interconnector (normally open 
between COVW1J and WARW1J). Generation can be used to reduce the loading on the 
interconnector and maintain supplies to a wider group of customers whilst the circuit under 
outage is returned to service.  
 

2.3 Restoration support beyond security standards 
The final use case identified was that of value beyond the security standards identified in P2. 
This acknowledged several scenarios where the reduction of loading on a network may 
benefit the network operator beyond compliance with P2 with the mitigation of IIS liabilities. 
 
This can be demonstrated with the network in section 2.2. Whilst the minimum security 
standard would be to secure load under an outage followed by a fault, there is still a risk of 
lost load under a double fault. DSR could help the management of such a network during 
restoration. In such a scenario, the value per MW is linked directly to the avoided Customer 
Minute Lost (CML) liability which in turn is linked to the average kW/Customer on the 
network. This is a high value, but very low likelihood event. 
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3 Previous learning 
 

3.1 Previous trials 
 
WPD has developed significant learning and experience with regards to the development of 
DSR services through a series of strategic trials. Preceding project Entire, WPD completed 
three related innovation projects. Full details are available on the WPD website; 
 

¶ Seasonal Generation 1- The Seasonal Generation Deployment project looked to 
explore the opportunity to utilise temporary generation, used for festivals and events 
in summer, installed in to primary substations to mitigate the effects of winter peaks 
on the system. Traditional solutions for these winter peaks include expensive 
network reinforcement of transformers and circuits. 

¶ Project FALCON 2- (Flexible Approaches for Low Carbon Optimised Networks) 
investigated how new 11kV network techniques worked in practice and, by 
simulating their use in different scenarios, tried to determine the best ways of 
managing network problems expected to arise from the increased use of low carbon 
technologies and generation. 
The project broadly divided into two main parts: 

o The technique trials which involved installing equipment, creating commercial 
frameworks and operating the techniques on our network in the Milton 
Keynes area.  From a DSR perspective this included both generation turn-up 
and demand turn-down. 

o The simulation tool and the supporting elements,that calculated the likely 
load increases, determining constraints on the network and modelled the 
result of applying those possible techniques. 

¶ Project SYNC 3- (Solar Yield Network Constraints) As part of the SYNC project WPD 
looked to test a range of DSR techniques to help address many of the different 
challenges being posed by PV generation. By engaging with industrial and commercial 
customers the project aimed to release additional capacity or even improve power 
quality.  

o (T1) - Automated demand increase / generation limiting in line with variation 
in solar yields.  

o (T2) - Directly matching flexible load with flexible generation  
o (T3) - Manually dispatched response signals from a WPD control facility (DSR)  
o (T4) - Creation of suitable ToU (Time of Use) tariffs to encourage appropriate 

demand 
 
Based on the outcomes of these and the valuable learning generated, WPD recognised the 
opportunity to carry out a more advanced arrangements with customers to develop new 
DNO DSR capabilities that would result in BaU applications.  The prior learning had clearly 

                                                      
1
 https://www.westernpower.co.uk/innovation/projects/seasonal-generation 

2
 https://www.westernpower.co.uk/innovation/projects/falcon 

3
 https://www.westernpower.co.uk/innovation/projects/sync 

https://www.westernpower.co.uk/innovation/projects/seasonal-generation
https://www.westernpower.co.uk/innovation/projects/falcon
https://www.westernpower.co.uk/innovation/projects/sync
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demonstrated that in order to get to this important milestone for the industry the scope of 
the project required to be much wider than merely testing new devices or engaging third 
parties to act as an intermediary to operate services on their behalf.  It was this level of 
ŎƻƳǇƭŜȄƛǘȅ ǘƘŀǘ ƛƴǎǇƛǊŜŘ ǘƘŜ ǇǊƻƧŜŎǘ ƴŀƳŜ Ψ9ƴǘƛǊŜΩ 
 
In order to meet the aspirations of the final project outcome leading to BaU operation, the 
trial would, wherever feasible, avoid sterilizing the trial conditions and apply real-world 
conditions  The project included the following activities; 
 

¶ Regulatory approvals to enable operational phase 

¶ Design and deploy remote asset interface 

¶ Control room capabilities, central dispatch 

¶ Metering and data collection 

¶ Setting of incentive rates on the basis of underlying costs 

¶ Back Office Systems (performance / financial) 

¶ Customer account management -contact and communication 

¶ Use cases for when and how DSR should be used 

¶ Policy development of how services should be funded  

¶ Staff training and responsibilities to support new activities 

¶ Market engagement and third-party participant recruitment 

¶ Facilitating access to external DSR programmes such schemes to trial participants 

¶ Organisational changes to support new business activities 

¶ Establishing analytics to offer energy demand forecasting 

¶ Improving the quality of underlying network data, particularly in relation to existing 
embedded generation 
 

3.2 Design considerations 
Building on the learning from previous trial several key themes and focusses arose for any 
services utilised within the Entire trial. These can be split into general categories. 
 
Technical requirements 
 

¶ The cost of set up and operation should be kept very low as it would be unlikely to 
yield significant standalone revenues that would act as sufficient incentive for a 
participant to make any significant investment to be able to enrol. 

¶ New system specification should avoid using proprietary technology and any 
expensive hardware to avoid presenting participants with unnecessary barriers to 
service. 

¶ Wherever feasible systems should be automated or intelligent to avoid expensive 
manpower resources to manage or operate internally.   

¶ Every endeavour should be taken to ensure that the DNO constraint management 
services do not conflict with third-party services so as to indirectly facilitate revenue 
stacking 
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¶ aǳƭǘƛǇƭŜ ŎƻƴǎǘǊŀƛƴǘ ƳŀƴŀƎŜƳŜƴǘ ΨǳǎŜ ŎŀǎŜǎΩ ǎƘƻǳƭŘ ōŜ ŀŘŘǊŜssed to extract greater 
value from the systems and increase potential value to participants. 

¶ Reliability significantly increases with the amount of notice that is offered to 
participants.  Moving to week-ahead notifications from a dynamic dispatch with just 
30 minutes notice demonstrated an improvement in the reliability factor from 66.3% 
to 96.3%. 

 
Commercial requirements 
 

¶ A new service offering would still require to be simple for participants to enrol into, 
setup and operate. 

¶ The contract framework should include a payment mechanism that rewards 
reliability and penalises under-delivery without being overly punitive so as to deter 
participants. 

¶ Services should continue to be open to all potential industrial and commercial types, 
including aggregators and energy supplier who wish to resell so as to comply with 
ŀŎǘƛƴƎ ŀǎ ŀ ΨƴŜǳǘǊŀƭ ƳŀǊƪŜǘ ŦŀŎƛƭƛǘŀǘƻǊΩ. 

¶ The contractual arrangements should wherever possible avoid terms that establish 
exclusivity of service to the DNO. 

¶ The services should fit alongside the provision of flexibility to any third parties or 
additional commercial opportunities such as Distribution Use of System (DUoS) & 
Transmission Network Use of System (TNUoS) charge avoidance. 

 
These themes were used as design criteria to evaluate the propositions developed. 
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4 Services developed 
 

4.1 Weekly process 
The starting point for the service design was to adjust the advanced-notice services 
developed as part of the FALCON project and adapt them to fit within the existing 
marketplace. The design focused primarily on accommodating an existing flexible STOR 
contract offered by National Grid. This service has a flexible participation option offered on a 
weekly acceptance and rejection process. Participants submit their pre-agreed capacity for 
acceptance by midnight on Thursday evening with National Grid accepting or rejecting 
requirements by 12.00 on the Friday. A similar weekly process was developed with 
participants declaring capacity by Wednesday at midnight with the DNO accepting or 
rejecting capacity by 12.00 on the Thursday as shown in Figure 3. This advanced warning 
would give participants certainty over revenue and allow them to participate in multiple 
markets. 

 
Figure 3: Declarations and Operational Timescale 

This weekly process was central to all services and allowed participants to know ahead of 
time what the DNO requirements would be, to then participate in other revenue streams.  
 

4.2 Three Services 
Within the weekly process, three services were designed to align with the three use cases 
identified. These were called Secure, Dynamic and Restore. 
These are summarised in Table 1.  
 
The Secure service was based on the pre-fault intervention and the week-ahead 
commitment to requirements trialled in the FALCON project. As such the DNO would 
indicate at the week-ahead stage exactly when the participant is required to run. This aimed 
to give both participant and the DNO maximum notice to maximise possible reliability. 
Payments were split between an advanced άarmingέ payment and a utilisation payment. 
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The Dynamic service acknowledged that for certain post-fault interventions week-ahead 
notification of the specific running requirements were not appropriate. However the times 
ƻŦ ƘŜƛƎƘǘŜƴŜŘ Ǌƛǎƪ όƻǳǘŀƎŜǎύ ŎƻǳƭŘ ōŜ ƛŘŜƴǘƛŦƛŜŘΦ !ǎ ǎǳŎƘ ŀƴ ŀŘǾŀƴŎŜŘ άŀǾŀƛƭŀōƛƭƛǘȅέ ŦŜŜ ǿŀǎ 
proposed to ensure flexibility is available, with actual utilisation triggered by a real time 
signal.  
 
The Secure and Dynamic were designed as the main services, with every zone having either a 
Secure or a Dynamic service.  
 
In addition all zones had a Restore service. As this is to mitigate general risk on the network, 
there is no period of heightened requirement and hence no advanced fee was made. 
However as utilisation would offset customer minutes lost, a premium utilisation price could 
be offered. 
 
These services are summarised in Table 1. 
 

Table 1: Flexible Power Services Summary 

 

4.3 Pricing philosophy 
Within the trial a fixed pricing policy was utilised. This was designed around the pricing seen 
to be acceptable to the market as part of the FALCON project, providing higher per unit 
value than the competing services, but remaining within a realistic value range for the DNO. 
The fixed price was intended to simplify the process for new participants. With no previous 
market information, initial pricing would have been very challenging for participants. Fixed 
pricing simplified the process and reduced a barrier to entry. This removed some of the cost, 
but also the risk of participation. This strategy was considered appropriate for the formation 
of flexibility markets within specific geographic areas. It was acknowledged that other 
options would be required in the long term once a liquid market had been established. 
 

4.4 Configuration parameters 
The service as designed to be as configurable as possible to allow participants to match their 
declarations as possible to their operational capabilities. 

 Secure  Dynamic Restore 

Original Use case Pre-fault 
intervention 

Post-fault 
intervention 

Post-fault network 
restoration 

Advanced payment Yes, an arming 
payment for the 
declared run time   
£75-118/MW/h 

Yes, an availability 
fee for the duration 
of potential 
requirement 
£5/MW/h 

No 

Utilisation payment £150/MWh £300/MWh £600/MWh 

Dispatch Notice Week Ahead, on 
acceptance of 
availability 

15 minutes ahead 
of requirement. 

15 minutes ahead 
of requirement. 
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Within the weekly process participants could choose when to be available, for how much 
volume as well as setting maximum and minimum event run parameters as well as a weekly 
maximum run limit.  
 

4.5 Location 
The trial took place in the East Midlands as shown in Figure 4. The wider area was split into 
14 zones based on differing constraints. The area was chosen due to the high expected load 
growth. It also allowed the focussing of recruitment resource to a single geographic area. 
 

 
Figure 4: Trial location 

 

4.6 Flexible Power Brand 
As part of the project a separate brand was created to front the customer engagement for 
flexibility (see Figure 5). This was done to clearly segregate the service procurement 
activities from the more traditional business communications around of connections and 
network operation. This would also allow other DNOs to share the branding of service 
requirement if desired. 

 
Figure 5: Flexible Power Logo 

This branding was used on all communications and a separate website was created 
(www.flexiblepower.co.uk).  

http://www.flexiblepower.co.uk/
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5 Payments and contracts 
 

5.1 Payment Principals / Mechanism  
Significant effort was deployed in order to develop a payment scheme that managed to 
achieve an appropriate balance between sufficient incentives to attract participants with 
sufficient punitive measures to encourage reliability.  If a simple linear approach was 
implemented, it would be likely that participants could overstate their potential capacity, 
knowing that they would most likely receive a relatively similar level of income.  If for 
example a participant is paid a flat rate of £100 per MWh, then regardless if they declare 
1MW or 5MW they will still receive £100 for delivering 1MWh.  The project therefore 
focussed on trying to ensure the payment structure actively solicited the type of behaviours 
we were seeking  the features of the payment mechanism included; 

¶ Accurate advance forecasting of likely capacity when enrolling to the programme 

¶ Accurate weekly declarations against the monthly baseline 

¶ Reward of participants for successful delivery 

¶ Avoidance of punitive response that would result in a participant abandoning 
delivery during an event if they encountered difficulties 

¶ Elimination of ŀƴȅ ǇƻǘŜƴǘƛŀƭ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ΨƎŀƳƛƴƎΩ ōȅ ǇŀǊǘƛŎƛǇŀƴǘǎ 

¶ Provision of advance certainty of earnings where possible  
 
Each of the three services has a different payment mechanic intended to encourage the 
desired behaviour associated with each use case. The services are summarised in Table 2. 
 

Table 2: Payment Mechanic Summary 

 
5.1.1 Advance Payments 
Two of the services carried advance payments to reflect that forecasts can be made by WPD 
as to when they may be required, but with each case they are offered for different purposes 
and therefore had different names and were valued in different ways.  
 
Secure Arming 

 Secure Dynamic Restore 

Advance Payment Arming Availability None 

Utilisation Medium High Premium 

Declaration Notice Week Ahead Week Ahead Week Ahead 

FP Accept / Reject Week Ahead Week Ahead Automatic Accept 

Dispatch Notice Week Ahead 15 minutes 15 Minutes 

Seasonal 
Requirement 

All Summer All 

Site Type Half Hourly 
Metered 

Half Hourly 
Metered 

Half Hourly 
Metered 

Generation V V V 

Load Reduction V V V 
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The term άArmingέ was associated with the Secure service and was intentionally adopted so 
as to differentiate with Availability that is paid for in the Dynamic service and in other 
existing DSR programmes.  The reason for this was to reflect the greater certainty in the 
forecasting for the participating assets to run within the Service. The Arming fee related to a 
payment made to participants to have a default status to deliver their capacity at the point 
of accepting their declaration rather than just be in a state of readiness.  An armed 
participant ǿƻǳƭŘƴΩt have to await a dispatch signal to see  if they were required but could 
confidently schedule their assets to provide DSR for the entire duration of the armed period 
(see Figure 6). 
 

 
Figure 6: Secure Arming Window 

In the unlikely event that the requirement to run changed, the participant would be notified 
to prevent wasted run hours and would retain the arming payment.  The Arming Windows 
were identified on the basis of a week-ahead forecast and communicated by midday on the 
preceding Thursday. 
 
At the point of notification on the Thursday the arming fee is awarded in full to the 
participants who had their declaration to provide DSR accepted.  The Arming Fee reflects the 
majority of the profit aspect of the total CMZ payment. 
 
Unlike DSR for balanŎƛƴƎ ǎŜǊǾƛŎŜǎ ŦƻǊ bŀǘƛƻƴŀƭ DǊƛŘΣ ǘƘŜ ŘŜƭƛǾŜǊȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ /a½ ŘƻƴΩǘ 
require an immediate change in behaviour to reduce demand on the network based on a 
real-time baseline.  Baselines are covered in a following section of the document, but it is 
important to recognise that the baseline is established in advance and not directly related to 
ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ actual demand preceding the event.  By calculating this in advance, it 
overcomes the potential issue that with the prior knowledge of when a Secure event would 
occur they could alter their behaviour in their favour if establishing the baseline at a later 
stage.  For many participants the Secure CMZ service would be compatible with other 
commercial opportunities as they would be able to plan with greater certainty. Secure 
ǘƘŜǊŜŦƻǊŜ ŘƻŜǎƴΩǘ ǎǘŜǊƛƭƛǎŜ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ŀǎǎŜǘ ŦƻǊ ŜȄŎƭǳǎƛǾŜ ǳǎŜ ōȅ ²t5 as the advance 
establishment of the baseline also enables the participant to operate freely both before and 
after the scheduled Secure event. 
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Dynamic Availability 
The Dynamic service had a more recognised payment principle of Availability for its advance 
payment.  This operated in a similar manner as availability payments within established DSR 
programmes such as STOR.  Availability was paid for maintaining a state of readiness as it 
was not clear at the time of accepting declarations as to whether the asset would be 
required to operate. In the majority of cases Dynamic availability was required to increase 
resilience and would require a relatively rare secondary issue to trigger the need to dispatch 
DSR.  The arming is paid for the duration of an accepted declaration window, anytime during 
which a dispatch notice may be issued, with the expectation that the participant will ramp 
up their delivery to >95% of capacity within 15 minutes.  A Dynamic Availability Window 
would generally be longer than a more defined Secure Arming Window 
 
Restore Availability 
The Restore service operated post-fault, beyond networks security standards. As such it was 
not possible to predict when this may occur in advance and did not include an advanced 
payment.  Participants were still required to declare their capacity and when it would be 
available to allow them to manage operational restrictions. However as there was no 
financial impact on WPD to hold the Restore capacity it was all automatically accepted. 
 
5.1.2 Utilisation Payments 
Utilisation payments related to the earnings achieved during the period where a participant 
delivered a DSR behavioural change, whether that was a reduction in demand, an increase in 
generation or both.  
 
The payment itself was settled based upon the metering data received back from the 
participant at one minute granularity.  With all three services, they adopt the same principle, 
that each minute during the event is treated as its own individual performance calculation 
with a payment accrued for each.  A performance algorithm then establishes the payment 
for that minute that rewards reliability but applies a multiplier to the reduction, which 
should encourage participants to carefully forecast their declared capacity.   
 
Secure Utilisation 
 
Utilisation relates specifically to the period between the start and cease of a Secure event.  
Participants are expected to achieve delivery of the agreed demand reduction by the start of 
an event. It was expected that a site should be delivering 95% or above of its declared 
Delivery Delta (DD).  This could be done by scheduling the event in advance or in response to 
the dispatch signal sent by Flexible Power 15 minutes in advance of the event start time as a 
reminder.  Slower responding assets could participate in the Secure services as they should 
be able to accommodate a longer ramp time by scheduling to start earlier.  Late delivery or 
under performance was automatically penalised through the design of the payment 
mechanism.  Below the 95% threshold the payment is reduced by 3% for every additional 1% 
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they under deliver by (see Figures 7 & 8).

 
Figure 7: Secure Utilisation adjustments 

 
Figure 8: Secure Generation Site Utilisation Example 

The utilisation payment was designed to reimburse the approximate operating cost of 
generating assets that are commonly used to provide the DSR response.  This aimed to 
convey to participants that the utilisation covers their costs, whilst profit was derived 
primarily by the Arming payment. 
 
Dynamic Utilisation 
The 5ȅƴŀƳƛŎ ǳǘƛƭƛǎŀǘƛƻƴ ǇŀȅƳŜƴǘ ƛǎ ǎŜǘ ŀǘ ŀ ŘƛŦŦŜǊŜƴǘ ƭŜǾŜƭ ǘƘŀƴ ǘƘŀǘ ƻŦŦŜǊŜŘ ōȅ Ψ{ŜŎǳǊŜΩ 
utilisation which reflects the difference in certainty, duration and response time.  As outlined 
in the previous section, this is due to the lower likelihood of Dynamic being required and the 
extended period over which it could be called.   
 
The utilisation element relates specifically to the period between the start and cease of a 
CMZ Dynamic event.  Participants were expected to achieve delivery of the agreed demand 
reduction within 15 minutes of receiving their dispatch notice.  It is expected that a 
participant should be delivering 95% or above of it expected Delivery Delta.  If they ŎŀƴΩǘ 
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achieve the 15-minute ramp speed, this will not arbitrarily preclude them for participating, 
but they would be subject to the ratcheted reduction in earnings for each minute beyond 
the notice period until they achieve 95%. Late delivery or under performance was 
automatically penalised through the design of the payment mechanism.  Below the 95% 
threshold the payment is reduced by 3% for every additional 1% they under deliver by (See 
Figure 9 & 10). 

 
Figure 9:  Dynamic Utilisation adjustments 

 
Figure 10: Dynamic Demand Reduction Site Utilisation Example 

Restore Utilisation 
Restore utilisation payments operate in a similar manner to that of the Dynamic service but 
was likely to only be called very rarely and probably without any prior indication of increased 
threat of a fault occurring. As this would be a rare occasion and of great urgency, but 
without any advance payment, it would rewarded with a premium payment level and is 
subject to a different penalty mechanism that is less punitive.  The ratchet effect occurs at 
80% rather than 95% and is only 2% for each 1% shortfall, as well as introducing recognition 
and reward for over-delivery by up to 10% (See Figure 11). 
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Figure 11: Restore Utilisation adjustments 

 

5.2 Performance related reconciliations 
The purpose of the monthly volume reconciliation was to recover availability payments in 
the event that a site failed to deliver the capacity it declared over the duration of the 
utilisation periods.  This is a very important component to the overall payment mechanism 
as it would encourage a participant who may be having difficulty delivering during an event 
to endeavour to rectify any issues and complete an event. 
 
Each event has a theoretic delivery volume of electricity and is based upon delivery of 100% 
of the declared capacity for the duration between start and cease.  Any shortfall on the 
delivered capacity percentage for each event was then calculated as an average for all 
events within a month.  This is demonstrated in the diagram below, where the blue shading 
represents the energy delivered and the box for each event represents 100%.  Unlike the 
utilisation calculation, each minute interval is permitted to exceed 100% but the total event 
delivery cannot exceed 100%. 
 
This echoes the principle within the utilisation payments where each minute is treated as a 
discrete earning opportunity. The maximum that a participant can achieve during each 
minute is 100%, so any shortfall during one interval cannot be rectified by over-delivery in 
another.  Similarly, it is not possible to make up a shortfall in total volume delivered in one 
event by over-delivering in another.  In the example in Figure 12, the total volume of 
electricity delivered in each event over a month is represented as a percentage of the total 
expected.  In event 1 & 4 only 80% was achieved and the others at 100% despite event 2 
over-delivering. 
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Figure 12: Monthly Reconciliation example 

Based on the five example events above, the site achieved a total monthly volume 
equivalent to 92% based on the event average performance. 

 
Ϸ Ϸ Ϸ Ϸ Ϸ

 = 92% 

 
The Monthly Volume Reconciliation did not affect utilisation payments and was only applied 
to the Gross Monthly Availability or Arming Fees.  Based on this performance the total 
Availability Payments accrued over the month will be multiplied by 92% to calculate the final 
settlement payable. 
 

5.3 Baseline 
For all the above calculations a Delivery Delta was needed. This was determined from a 
baseline. The Flexible Power method of calculating the baseline was intended to achieve a 
number of objectives: 
 

¶ Vary monthly to reflect operational and seasonal trends by participants 

¶ Reward participants for largest impact they can offer 

¶ !ǾƻƛŘ ǇŜƴŀƭƛǎƛƴƎ ŦƻǊ ŎŀƭƭƛƴƎ ŀǘ ŀ ǘƛƳŜ ǿƘŜƴ ŘŜƳŀƴŘ ƛǎƴΩǘ ƘƛƎƘ 

¶ Target delivery to a fixed value 

¶ Easy for participants to know what is expected 

¶ Simple to forecast for declarations 

¶ Provide a baseline in advance of making declarations, rather than measure at the 
time of the event 

In order to satisfy the above criteria a system has been created where the participant will set 
their DSR capacity themselves, against a monthly baseline.  This was measured slightly 
differently for generators and demand reduction sites. 
 
Both types of participant had the opportunity to vary their declared capacity each week if 
they wish, and would be advised to review each month when a new baseline was calculated. 
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The point of measurement on a demand reduction site would typically be at the point of 
supply and potentially located alongside the fiscal meter.  The point of measurement on a 
generation site was expected to be the output terminals of the generator.  This is common 
within other DSR programmes and WPD were keen to avoid deviating from such standards 
and as a result requiring additional investment from existing DSR providers.   
 
The system focused on establishing an average demand over a period of weeks taken from 
period of the day where demand is typically higher than average.  This should ensure that 
the DD used to calculate payments should be consistently greater than if data from across 
the whole day were to be used. This was intended to reflect the expected running conditions 
at the expected times of calls whilst erring on the side of generosity towards participants. 
 
The data used for the baseline was from the first three full weeks of the month, between 
3pm and 8pm, giving a sample over a total of 75 hours as shown in Figure 13.  
 

 
Figure 13: Baseline example 

The consumption during the five-hour period for each day was totalled and divided by the 75 
to establish the monthly average demand which then becomes the baseline for the following 
month.   
 

5.4 Self-Service Principals 
In order to keep the cost of the service operations low while fulfilling the objective to ensure 
accessibility to all potential participants, the service was intended to be self-service and 
automated wherever possible.  Much of this was facilitated through the application of 
technology that was developed within the trial. Full details on the systems built can be found 
in the project systems report.  
 
From an operational and commercial perspective it was recognised that initially WPD would 
have limited resource to allocate to the process.  Similarly, we wanted to develop 
ǇǊƻǇƻǎƛǘƛƻƴǎ ŦƻǊ ǇŀǊǘƛŎƛǇŀƴǘǎ ǘƘŀǘ ǿƘƛƭŜ ƴƻǘ ōŜƛƴƎ ŀ ΨƳŀƴŀƎŜŘ ǎŜǊǾƛŎŜΩ ǿƻǳƭŘ ƴƻǘ ǊŜǉǳƛǊŜ ŀ 
large investment either at a financial level or that of committing resources. 
 
On this basis we approached the main activities and interactions that would be required by 
both DNO and participant with a view to establishing simple interactions that would require 
minimal input. 
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5.4.1 Participant Set Up 
Every participant needed to be set up on the system and learn how to operate the services.  
Rather than having physical installations of proprietary hardware WPD adopted virtual 
interfaces to connect to sites through a software-based Application Programing Interface 
(API) which would manage the exchange of metering data and dispatch instructions.  Full 
instructions were provided to enable participants to carry out the setup without the need to 
be in direct communication or having a Flexible Power representative present for the whole 
commissioning process.  Each participant was also provided with their own account where 
they access the Flexible Power customer portal.  This not only provides them with tools to 
set up and test their API, but also acts as a hub for all their interactions. 
 
5.4.2 Customer Portal  
The Customer Portal (see Figure 14) enabled customers to manage their service offering to 
the DNO at any time without the need to interact with and Flexible Power staff, unless they 
encountered any problems.  The portal included a diary-based facility for participants to 
complete their declarations and if they desire, alter what they offer on a weekly basis.  For 
some participants, particularly those that were active in existing DSR programmes or 
aggregators they could use this to tweak and refine their earning potential.  For other 
participants who preferred a ΨƭƛƎƘǘ-ǘƻǳŎƘΩ ŀǇǇǊƻŀŎƘΣ ǘƘŜȅ Ŏould set this up initially and it will 
then just repeat their declarations automatically each week without the need for any further 
intervention.   

  
5.4.3 Automated processes 
 

Figure 14: Availability Calendar Example 
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The declarations process for participants was one of several processes that were automated 
and applied time-based triggers and exception statuses within the protocols to deliver an 
automated operational service. 
 
Declarations 
Participants could access their diary at any point during the week from a Thursday at 
midday, through to midnight on Wednesday the following week to make any changes they 
wished to their ŘŜŎƭŀǊŀǘƛƻƴΩǎ diary.  They did not need to authorise this or submit it, as this is 
automatically triggered at midnight on the Wednesday when it is locked down and offered 
for assessment by the control room.  Each participant had access to all of the zones that they 
had capacity within, and they were selected via a drop down menu showing only the zones 
in which they are contracted to offer flexibility.  When they selected the appropriate zone to 
update from the drop-down menu it automatically showed a pre-populated declaration 
carried over from the previous week.  For participants who had a stand-by generator or a 
relatively consistent capacity offer, this process ensured that they needed very minimal 
interaction with the system and could concentrate on their core business without major 
distraction.  For those that wished to manage more actively they were able to go in and edit 
the transposed declaration from the previous week, with the ability to revise the calendar as 
well as all parameters as they required: 

¶ Capacity 

¶ Minimum event duration 

¶ Maximum event duration 

¶ Total duration over a week 
 
By offering this level of control through the web portal interaction a participant could 
develop their own preferred strategy rather than a default approach.  For example, a 
participant could opt to declare a lower capacity that they could offer at all times and 
simplify the calendar completion so that they offered it at all times.  Alternatively, they 
might prefer to offer a higher capacity that is only achievable at certain times and therefore 
the diary will need to reflect the periods when it is available.   The payment mechanism 
already detailed earlier in the document should have acted as a strong incentive to ensure 
that the capacity declaration was carried out as accurately as possible to avoid over 
committing and incurring reductions for falling below 95% at any time during an event. 

 
Accept / Reject 
The control room engineers and operational planning at the DNO responsible for using DSR 
services were given a 12-hour window during which they could contract capacity for the 
following week.  All declarations had a default status that will be applied if an engineer did 
not intervene.  For Secure and Dynamic declarations, these would be automatically rejected 
from the following ǿŜŜƪΩǎ requirements.  With Restore, all declarations were automatically 
accepted.  At midday on Thursday the statuses were locked down and ǇŀǊǘƛŎƛǇŀƴǘΩǎ 
calendars for the following week updated with notices for any accepted service windows.  
Participants could then log into their portal to see the status, as well as make any 
adjustments to declarations for the following week. 
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DSR Event Management 
As detailed in the earlier section, each service requirement was either notified to 
participants so that they can schedule their response in advance or via a dispatch signal 
being sent via the API.  The services at no point relied on manual intervention by the DNO to 
make calls or send specific messages such as emails or texts to operate the service.  All 
interactions were therefore recorded centrally for simple auditing purposes, as well as 
avoiding any unnecessary and costly resources being required to operate an event. 
 
Reporting 
Several reports were produced automatically following any event. Examples are shown in 
Figure 15. 
 
Event Performance Reports: were produced immediately following an event.  These ŘƻƴΩǘ 
carry any financial information as the intended audience was the partiŎƛǇŀƴǘΩǎ ƻǇŜǊŀǘƛƻƴŀƭ 
staff who were responsible for managing the declarations and assets associated with Flexible 
Power.  The performance report aimed to provide them with a very quick summary of how 
well they performed against the expected delivery profile.   
 
Event Earnings Reports: were created and available shortly after an event. The earnings 
report has been developed with a very specific audience in mind.  This is likely to be the 
management of the operational staff or someone with specific financial responsibilities.  
Within a third party such as an aggregator this could be the accounts department or even an 
account manager.  The Earning report was focussed on determining what benefit was 
achieved, potentially if it could be improved, but also to validate that they are in agreement 
with the payment they would receive. 
 
Monthly Invoice: at the end of each month a statement is produced and made available to 
participants for them to review.  It references the individual event reports should a 
participant want detailed breakdowns and any reconciliation applied. 
It is prepopulated with all the relevant information for payment purposes so that after 
approval from the participant it becomes the invoice.  Invoices can then be submitted for 
payment without the need for any further action by the participant. 
 

 
    
 
 
 
 
 
 
 
 
 
 

Figure 15: Example Reports 
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Billing & Settlement 
Finally, the monthly billing cycles were also automated, utilising a predictable time-based 
process with specific triggers that occurred on a predictable monthly basis. These did not 
require intervention unless to highlight an exception.  After the statement was created at 
the end of the month, a participant had up to 14 days to review this in conjunction with the 
individual event reports.  If there are any issues raised the process allowed for a further 14 
days to investigate and if necessary revise the data held in the vault which then 
automatically generated new event reports and revised monthly statements. This is shown 
in Figure 16. 

 
Figure 16: Billing Cycle 

At the end of the resolution period, all invoices for that month were then automatically 
transferred to WPDs accounts department where they are then processed using their regular 
systems and fulfilling payments on 30 day terms via bank transfer.  This whole process was 
therefore paperless and where interventions were not necessary could be operated 
automatically within the system. 
 

5.5 Contract 
It should always be the objective when developing a service proposition, to attempt to keep 
a contract as simple as feasible, as unnecessary complications or prohibitive terms can often 
serve as delays or even barriers to entry.  Experience within previous trials had resulted in 
praise for the attempts made by WPD and its legal teams to make contracts clear, concise 
and straight forward for approval.  This becomes increasingly difficult, the more complex the 
service proposition that is being developed.  Some of these key factors included; 

¶ Multiple services included in a single contract 

¶ Complex performance assessment and payment calculations 

¶ Contract for single sites, multi-sited direct contracts as well as third party aggregators 

¶ Uncertain requirements for service delivery parameters 

¶ Potentially multiple zones with varying requirements 
 
Due to these complexities the published contract ending up in excess of 20 pages, but much 
of this reflected the standard conditions that any performance service would expect. A copy 
of the contract is available in appendix 1. Predictably the greatest concerns raised with it 
were not in relation to the size of the contract but the difficulty in comprehending the 
payment algorithms that due to the number of variables each had to encompass.  It was 




















