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Summary 

The following is a summary of the appendices that have been included with the Low 
Carbon Networks Fund Full Submission Pro-forma: 

Appendix 1  Letter of Support 

This appendix includes a letter from Jim Mather MSP, Energy Minister for Scotland 
endorsing the Project. 

Appendix 2 Memorandums of Understanding, Letters of Intent and 
Engagement  

The appendix includes the following letters of engagement: 

• Signed Letters of Intent between ScottishPower Distribution and BT, the 
University of Strathclyde, Glasgow Housing Association, ScottishPower Energy 
Wholesale and Glasgow City Council. These letters illustrate the support for this 
project and its aims and objectives; 

• Signed Memorandums of Understanding between ScottishPower Distribution and 
collaboration partners GE, and ScottishPower Retail. These Memorandums of 
Understanding cover the pre-contract stage of the project prior to establishing 
Collaboration Agreements in the event that this project is successful in securing 
Tier 2 LCN funding; and 

• ScottishPower Energy Networks letter written to a number of other energy suppliers to 
determine if they wish to be involved in the Trial. 

Appendix 3  Existing and Proposed Control Scheduling  

This appendix illustrates the existing input signals and communications for demand 
control of the storage heating loads, and those to be considered for optimised demand 
management response.  

Appendix 4  The Customer Journey  

This appendix illustrates the proposed customer engagement process from the initial 
communications campaign and community interaction through the project Trial period 
with on-going community liaison, feedback and one-to-one project close-out interviews. 

Appendix 5  New Point of Supply Configurations  

This appendix illustrates the new control equipment arrangements required at the point 
of supply in each Trial property.  

Appendix 6  Communications Strategy  

This appendix outlines the key communication activities to be actioned to ensure that 
appropriate parties (both external and internal) are fully aware of, and engaged in, the 
project. 

Appendix 7 FlexNet Summary 

This appendix provides a summary of the connectivity solution proposed for the project. 
This will provide the communications between the demand control units and the Network 
Management System.  



 

 

 

 

APPENDIX 1 

 LETTER OF SUPPORT FROM JIM MATHER 



Minister for Enterprise, Energy and Tourism
Jim Mather MSP

T: 0845 7741741
E: scottish.ministers@scotland.gsi.gov.uk

Martin Hill
Low Carbon Networks Manager
Scottish Power Distribution
New Alderson House
Dove Wynd
Strathclyde Business Park
Bellshill
North Lanarkshire
ML4 3FF

3fUoSeptember 2010

~
The Scottish
Government

b ~.tv..
DEMAND SIDE MANAGEMENT OF ELECTRIC STORAGE HEATING PROJECT

I writing to you as Scotland's Energy Minister to offer my support for the demand side
management of electric heating project proposal developed by Scottish Power Distribution to
assess and address the challenges of balancing load on electricity networks

As you know, in August 2009, Ofgem announced a Low Carbon Networks Fund as part of its
price control regime for Distribution Network Owners to encourage and enable DNOs to trial
new technology, operating and commercial arrangements which can aid the transition to the
low carbon energy sector.

Scotland is in a strong position to demonstrate the benefits from the transition to a low
carbon economy and the Scottish Government has set ambitious climate change targets
which underpin the strategic direction to this government is taking to secure the transition to
a low carbon economy, and to delivering the environmental, climate change and emission
reduction benefits from such a transition. The Scottish Government is also keen to support
and maximise the community, social sustainability and economic growth opportunities and
benefits from such a transition. Our forthcoming Low Carbon Economy Strategy will focus on
these, as well as the importance of delivering innovation in energy systems and
management as a key part of a low carbon future.

In that context, this demand side management project contains important elements of co-
operation between suppliers, generators, technology providers and other parties working to
explore how networks and local storage capacity can help delver low carbon and energy
savings, while ensuring security of supply in an increasingly diverse energy supply mix. It
aims to deliver a better understanding the potential of demand management and the impact
on network assets, with a specific emphasis in this instance of energy storage capability and
possibilities within an urban domestic electric storage heating system. The involvement of
local housing associations and local authorities is a key element and will keep the supply to
- and interests of - communities and energy users at the heart of the project. It will deliver
potential associated benefits of helping further develop and test approaches on smart
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network and meter development and roll out. The fund is also aimed at delivering solutions
and outcomes that provide valuable learning for the wider energy industry and other parties.
In each of these important respects I believe the project and the application for funding
strongly meets the aims of the Fund. In response to the call for funding projects from the Low
Carbon Networks Fund, and on behalf of the Scottish Government, I therefore strongly
support this project funding application from Scottish Power Distribution.

I trust that this information will be sufficient for the endorsements required by the call for
proposals. Should require anything else or have questions of clarification, please do not
hesitate to contact my official, Mr Colin Imrie, Head of Energy Markets on 0300 244 1085 or
colin. imrie@scotland.qsi.qov.uk
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APPENDIX 2 

MEMORANDUMS OF UNDERSTANDING, LETTERS OF INTENT AND ENGAGEMENT 

  





































































 

 
 
 
 
 
Mr XXX 
 

 
 
 
 
 
 
 
 
 
 
 

30 July 2010 
 
 

Dear Mr XX 
 
In April 2010, Ofgem set up a Low Carbon Networks Fund. The Fund will allow up to £500m support 
to projects sponsored by the distribution network operators (DNOs) to explore new technology, 
operating and commercial arrangements. The objective of the projects is to help all DNOs understand 
what they need to do to provide security of supply at value for money as Great Britain moves to a low 
carbon economy. 
 
ScottishPower EnergyNetworks are currently in the process of developing projects as part of the ‘tier 
two’ element of the LCNF which is an annual competition for up to £64m of funding.  One of our 
proposed projects is a trial of demand side management for a group of customers in the greater 
Glasgow area.  The project will be beneficial in preparing for a future in which electrical heating and 
other electrical loads (e.g. electric vehicles) are significantly more prevalent than today.  The focus 
will be on a group of approximately one thousand customers who currently have electric storage 
heating.  The aim of the project is to assess how large electrical loads can be optimised and controlled 
within the constraints of the network and a range of other factors such as the availability of 
renewables. 
 
In order for Energy Networks to achieve this, we will require to install a device within the customers’ 
premises which would allow remote control of the heating load.  To get full benefit from the trial we 
wish to maximise the number of customers taking part.  To that end we would like to invite you to 
contact us should you wish to find out more information and discuss the possibility of your customers 
being part of this trial.  Please contact Martin Hill who is leading our Low Carbon Networks projects 
if you require any further information: . 
 
Yours sincerely 
 
 
 
 
 
Jim Sutherland 
Network Development Director 



APPENDIX 3   

EXISTING AND PROPOSED CONTROL SCHEDULING 

 

 

  



APPENDIX 4 

 THE CUSTOMER JOURNEY 

  



 

APPENDIX 5  NEW POINT OF SUPPLY CONFIGURATIONS  

This appendix illustrates the typical installation of the new demand control unit and associated 
contactor to provide the control of the restricted heating load (storage heating load). The new 
demand control unit will be installed after the cut out and before the fiscal meter (pre-payment 
meter in this case).  The demand control unit will be used to control the charge to the storage 
heating load via the contactor during a restricted charging period only and consequently this unit 
was never intended to replace the fiscal meter. The radio teleswitch will remain in circuit and will 
exert an ‘external’ control over the restricted heating load. Consequently, the centralised Network 
Management System will first check that the radio teleswitch has been closed prior to sending a 
signal to the demand control unit to operate.  Another reason for retaining the fiscal meter and the 
radio teleswitch is that in the event that the demand control unit fails it will fail safe i.e. the unit will 
fail in the closed position such that the normal supply monitoring and control arrangements  will 
prevail.   



NEW POINT OF SUPPLY CONFIGURATION 

 

 



APPENDIX 6  COMMUNICATIONS STRATEGY 

Communications Strategy 
 

Communication 
Focus 

  

Key Activities Internal External Timeline Actioned 
Letter other Energy Retailers which supply electricity to 
the residents in the trial area to raise project awareness 
and ensure their on-going support. 

 
Yes 

August 
2010 

Yes 

Letter the Glasgow Housing Authority to secure project 
buy-in and on-going support with tenant engagement. 

 
Yes 

August 
2010 

Yes 

Project Endorsement. With both GHA and SPEN being 
part of the Sustainable Glasgow Initiative endorsement 
of project will be sought by the Sustainable Glasgow 
Board. This will consequently raise awareness, and the 
profile, of the project with a number of key associated 
stakeholders. 

 

Yes 
August 
2010 

Yes 

Presentation of the ‘Customer Journey’.  PowerPoint 
presentation to illustrate customer engagement during 
the project. 

 
Yes Q1 2011  

Customer rewards for engaging in the project. SPEN to 
work with GHA to identify what would be most 
important and appropriate reward mechanism. Rewards 
could be front and back-ended (tied to one-to-one close-
out interviews with tenants  

 

Yes 

Q1 2011. 
(Summer 
2013 for 

back-ended 
rewards) 

 

Appointment of Community Liaison Officer (CLO) to 
work with Glasgow Housing Association (GHA) appointed 
Project Manager, Local Housing Officer(s), concierge, 
tenants and others as appropriate to raise awareness of 
proposed trial and act as a focal point for any issues and 
concerns arising. 

 

Yes Q1 2011 

 

Leaflet Potential Customers outlining the demand side 
control and scheduling of electric storage heating trials, 
benefits and potential impact anticipated from a 
customer perspective. Include a Question and Answer 
section to cover anticipated question that may arise. 

 

Yes Q1 2011 

 

Poster Campaign in lobbies of High Rise premises to 
reiterate the key project messages (aims, objects, 
benefits, customer impact) and point of contact 

 

Yes Q1 2011 

 
 
 
 

Community Meetings and Road Show which GHA would 
facilitate and assist SPEN in undertaking. 

 
Yes TBA 

 

Complaints and Enquiry Handling. Work with the GHA to 
develop a solution for handling complaints or enquires.  

 
Yes Q1 2011 

 
 
 

Communications with SP Field Staff. Raise awareness of 
project with relevant SP operational staff. Facilitate the 
necessary installation training to be provided by GE. 

Yes  Q1 2011 
 

Communications during Installation Work.  CLO to 
accompany equipment installers to allay any customer 
concerns.  
 

 

Yes 
Summer 

2011 

 



Communications Strategy 
 

Communication 
Focus 

  

Key Activities Internal External Timeline Actioned 
Seek an Impartial Perspective of the Project. It is 
intended that an impartial perspective of the project will 
be obtained by engaging University of Strathclyde during 
the trials.  

 

Yes 

Autumn 
2011 to 
Autumn 

2013 

 

Feedback Surveys. Conduct customer surveys and 
feedback to GHA.  

 
Yes TBA 

 

Project Reporting. Regular reporting of project progress 
against milestones, identification of issues and risks 
arising and proposed corrective actions.  

Yes  
Scheduling 

to be 
agreed 

 

Information Dissemination including project feedback to 
OFGEM and learning outcomes to other DNOs. 

 Yes 
By end 
2013 

 

Dynamic and Visual Project Presentation. 
Representation of the project by interactive model and 
computer graphics.      

Yes Yes 
By end 
2013 

 

Project Close-Out Report to summaries the project 
success against aims and objects and to capture valuable 
lessons learnt. 

Yes 
 

By end 
2013 

 

 

 

  



APPENDIX 7  FLEXNET SUMMARY 

FlexNet™  Infrastructure  
 

FlexNet™ is a dynamic Automatic Meter Infrastructure (AMI) network system developed for over 10 
years to specifically address the challenges of Smart Metering and Smart Grids. FlexNet™ provides 
dedicated meter communications, Home area network (HAN) and Distribution Automation (DA) 
solutions using the same AMI infrastructure as shown in the figure below.  

 

FlexNet™is the only solution which allows independent networks to share a common infrastructure 
while maintaining separation of duties and isolation of systemic impacts from various operations. Each 
Tower Gateway Basestation (TGB) is equipped with multiple transceivers for traffic segregation.  This 
ensures metering data and commands will not contend with the DA operation nor would DA data and 
commands impact the system’s ability to communicate to the smart metering portion of the network.  

How FlexNet™ Works 

1. FlexNet™ SmartPoints collect meter consumption and status information and communicate 
that data to the TGBs 

2. The TGB forwards data to the RNI via standard telecommunications, but stores data in the 
event of communication interruption 

3. Once data reaches the RNI, a utility is able to perform billing, account management, network 
management, data warehousing and customer hand-off functions based on the information 
received 

Benefits of the FlexNet™  system include:  

Continuous, Overlapping Coverage 

Unlike cellular networks, FlexNet™ is designed to provide continuous overlapping coverage.  Each 
base station listens to all channels for every endpoint transmission simultaneously.  The result is a 
one-to-many relationship.  FlexNet™ endpoints do not need to be re-assigned to ensure successful 
transmission.  If a single base station is currently busy, an adjacent base station will pick up the 
inbound signal for processing.   

 



Software Defined Radios 

The FlexNet™ system consists of software-defined radios which provide additional spectral capacity 
and reduced latency. In addition, the software-defined radios provide utilities with the flexibility to 
update applications over-the-air, reducing the need for manual dispatches.   

Message Channelization 

The FlexNet™ system uses multiple frequency channels within its licensed spectrum to transmit 
specific endpoint data back to each TGB.  Both metering and DA transmissions are delivered using 
separate, dedicated channels within the spectrum, an industry first.  FlexNet™ also is the only solution 
available in the market that can simultaneously manage outages and DA without shutting down 
receivers. 

Daily Read Intervals 

All endpoints may be designed to gather and hold data for extended periods of time. However, it is the 
ability to deliver consistent data on a regular basis that is important to all parties involved from the end 
consumer to the original generator of the energy.  A recommended SLA is that all intervals from the 
previous day ending at midnight be gathered and stored ready for dissemination to all parties no later 
than 5 am of the following day.  An example would be the data from Monday would be available in the 
database by 5 am Tuesday.  99% of all the previous day’s intervals shall be gathered in this time.  
Additionally, data should be gathered throughout the day so that the average latency of all endpoints 
within the network is less than six (6) hours.    

“Last Gasp” Functionality and Momentary Outage Filtering 

Under normal operations, both cellular and FlexNet™ systems will manage data traffic effectively. 
However, a cellular network’s connectivity may fail or be dropped during capacity constrained 
scenarios, i.e., outages, or other times of great demand.  FlexNet’s ability to process outage and 
restore activity is a major differentiator in the market.   

All FlexNet™ endpoints are designed with capacitors to store enough energy (six to ten minute) to 
manage a graceful shutdown of the internal processes while notifying the base station of an alarm 
state.  Other technologies are blind during an outage or only have enough “hold-up” energy to keep 
alive for a fraction of a second. Competitors use batteries to overcome this challenge and increase the 
“hold-up” energy; however, implementing this strategy creates additional maintenance issues and 
costs to the utility regarding battery replacement. FlexNet™ endpoints provide our customers with 
fifteen (15) years of service without concerns of endpoint battery maintenance requirements.    

While the reporting of outage is important, the ability to also filter normal operations is also critical.  
This is referred to as momentary outage filtering.  To identify a momentary outage from a true, positive 
power outage, the communications board in each FlexNet™ endpoint process four “last gasp” 
messages with the last message notifying the utility of a true outage. This unique functionality provides 
additional value to a utility’s power management processes. 

Discretionary load control 

If the meter used contains a “fifth terminal” feature that is used as a remote-controlled relay or 
secondary load control module, the FlexNet™ system can send commands to activate and de-activate 
the discretionary load connected to the fifth terminal.  

 



Group addressing and multicast messages 

The FlexNet™ system excels with regards to its capabilities to perform multi-cast operations.  Each 
endpoint has the capability to receive not only direct and broadcast messages, but also directed group 
broadcast messages.  Unlike normal IP addressing, the FlexNet™ devices have the ability to respond 
to 8 different group addresses that are completely independent from one another.   

On-Demand Read Intervals 

On-demand reads or commands may be issued at any time to the various endpoints regardless of the 
scheduled time of transmission.  An on-demand request read for a single meter should be completed 
95% of the time within 10 seconds.  

Communications Manager 

The Sensus RNI (FlexWare) will serve as the main communications manager. In addition, Sensus 
PowerVista and SCADA-Xchange provides a management application and link to GE ENMAC SCADA 
system for substation metering applications.  

FlexNet™  Performance Management 

The FlexNet™ solution provides the ability to manage all communications of installed smart meters 
and measuring devices.  Its unique design allows for clear, uncluttered messaging of smart meter 
readings, DA, and polled responses transmissions through the use of separate, dedicated channels 
within its licensed spectrum.  In addition, alarms are transmitted on a separate priority channel within 
the same spectrum. By allocating dedicated channels and transmitting data to multiple base stations 
simultaneously, FlexNet™ ensures reliable service and optimal network performance to customers.  

Time Synchronization 

During normal operation when the meter endpoint is communicating with the FlexNet™ network, 
routine time synchronization messages would broadcast every fifteen minutes by FlexNet™ to ensure 
on-going accurate and reliable time synchronization with NTP.  In the event of a power loss, each 
meter offers carryover capacity to operate the RTC for up to several days.  Some meters also offer 
battery carryover capability to operate the RTC for extended periods of time, however, this is not a 
requirement with FlexNet™. When power is restored the meter’s time clock will be synchronized with 
NIST time within fifteen minutes using the routine fifteen minute time synchronization message 
broadcast by FlexNet™ .The DA endpoints will have the capability to update the RTM time via the RNI 
using v2.0.1 plus a patch number.   

Conclusion 

FlexNet™ is the overwhelming first choice for utilities implementing an end-to-end solution for Smart 
Metering, HAN and Smart Grid requirements. FlexNet’s tested and proven solution has the flexibility 
and adaptability to meet the most challenging network requirements while minimizing additional O&M 
costs. Utilities can measure, manage, and control their system efficiently with FlexNet’s interoperability 
and resource conservation features. With FlexNet™, utilities gain access to the industry's smartest 
real-world solutions all in a single AMI network. 
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