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EXECUTIVE SUMMARY

The My Electric Avenue project is trialling a new technology, called Esprit, for managing the
supply of electricity to electric vehicles connected to a local distribution network. This project,
funded by Ofgem’s Tier 2 Low Carbon Network (LCN) Fund, is led by EA Technology (Third
Party Lead Supplier), with project partners Scottish and Southern Energy Power Distribution
Limited (SSEPD) (the host Distribution Network Operator), Northern Powergrid, Nissan,
Fleetdrive Electric and Zero Carbon Futures. Further support is provided via subcontractors,
which include the University of Manchester, De Montfort University, Ricardo UK Ltd,
Automotive Comms, and Creative Concern.

This report is the fifth of the periodic 6-monthly Independent Reviews. It covers the Reviewers
overall assessment of the project so far, and provides recommendations on specific
improvements and adaptations to working practices to be incorporated by the project team.

The reporting period is 1 January 2015 to 30 June 2015, principally involving:

e Technical Trial — Installation of the Esprit Monitor Controller at Lyndhurst; continuation of
data collection, analysis and visualisation; seeking to resolve further issues with the Esprit
technology; further questionnaires, interviews and focus groups with the Technical Trial
participants; delivery of SDRC 9.7.1 on an assessment of Esprit integration; and further
network modelling analysis

e Social Trial — Continuation of data collection from Nissan CARWINGS system; and
continuation of issuing and collecting questionnaires from Social Trial participants

e Project Management — Ongoing effective project management and coordination of
project partner activities; continuing to respond to requests for further information from
Ofgem regarding the Change Request

The review is based upon key documents delivered to Ricardo prior to or for the purpose of
the review, and has been augmented with formal and informal discussions during project
meetings and conference calls with EA Technology.

Overall assessment of project so far

What is the Reviewers’ overall assessment of the project so far? Good
Have the key objectives for the period been achieved? Yes

Has the project made satisfactory progress towards meeting the overall

project objectives? Je=
Has each Task made satisfactory progress against the Plan of Works? Yes
Has the project management been performed as required? Yes
Has the collaboration between project partners and sub-contractors been Yes
effective?
Is there evidence of underperforming project partners or sub-contracts, lack of No
commitment or change in interest?
Have the project partners adequately publicised the project to raise v

. ) . es
awareness of the project with the general public?
Have the project partners adequately disseminated results and learning from Yes

the project?
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During this reporting period the roll-out of the Esprit technology for the Technical Trial was
completed with the final installation of a pole-mounted Esprit Monitor Controller at Lyndhurst.
Esprit “curtailment mode” has been observed in all Technical Trial clusters. The data gathered
shows when this curtailment has impacted on EV charging.

Some Technical Trial participants have contacted the MEA team when charging curtailment
has impacted their lives negatively. Participants in the Your Homes Newcastle cluster have
been particularly vocal. Such interaction with the Technical Trial participants has prompted
further investigation, experimentation and analysis, providing more learning about the Esprit
technology.

Data collection, transfer, storage and checking has been improved during this reporting period.
Weekly automated data checks and data visualisation tools have helped the team quickly
identify issues with data collection or the Esprit technology. This has enabled the team to
respond promptly to issues, such as installing DIN Rail monitoring for phase current data or
upgrading the Esprit software.

Key risks for the next reporting period include:

e Errors in data analysis lead to incorrect results and conclusions

e Some Technical Trial participants fail to respond to correspondence from the MEA team
regarding decommissioning of Esprit technology

e Ofgem continue to delay the decision regarding Change Request to Project Direction,
preventing the MEA project team from utilising all the project funds

Highlighted Strengths

Good teamwork and management of customer relationships continue to be key strengths of
the My Electric Avenue team. Preparation for decommissioning is at an advanced stage. The
plans show the project team is applying learning from the previous customer engagement
activities.

Dissemination of project learning continues to be strong. Two more documents have been
added to the “Top 10 Tips” series published on the project website, covering tips for data
monitoring and tips for database management. Webinars are a good method for disseminating
results to targeted audiences. Two webinars have been held so far, with two more planned in
the next reporting period. A recording of the webinar by the University of Manchester is
available on the project website.

Automated weekly data checks of the raw data collected from the Technical and Social Trials
has enabled the MEA project team to identify gaps in the collected data and highlighted issues
to be resolved. For example, a new issue regarding obtaining data from Nissan CARWINGS
system has been identified during this reporting period. If the vehicle does not have a mobile
phone signal at the time of uploading the data, the data is lost as it is not transferred to Nissan’s
central server. This could have implications for Nissan and for future technology demonstration
projects reliant on data from the vehicle.

Recommendations
The Reviewers recommend the following areas for improvement in the next reporting period:

e Ensure appropriate peer review processes are followed in all activities related to handling
and analysing the data from the Technical and Social Trials

I = 4 4mb
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e Prepare a contingency plan for the decommissioning process

o Ofgem must make a decision regarding the Change Request to the Project Direction by
31 August 2015 to ensure the MEA team has sufficient time remaining in the project to
utilise the remaining project funds

The Reviewers also made recommendations that are relevant to the next phase of
development of the Esprit technology, or to future technology trial projects:

¢ Review and revise the Esprit logic, incorporating learning from the project

¢ Maintain a “Technology Watch” on the development of plug-in vehicles and EV charging
points

¢ In future technology trial projects, include a “requirements capture” activity for data
analysis, data collection and data storage, and define the Quality Plan for the project’s
data software tools

I = b
7 July 2015 Page 5
© Ricardo plc 2015



RD15-000890-4 Q005691
Client Confidential

“My Electric Avenue” Project
M30 Independent Review

TABLE OF CONTENTS

N [ 1 o T 1 Tox 1 o] o PP 7
2 Scope oOf this INAEPENUENT FEVIEW .......cieeiiieeeee e 10
3 OVErAll ASSESSIMENL. ..o i 20
4 Progress towWards ODJECHVES .......iii i it e e e e e e e e eaaee 22
5 Progress against Work Plan ... 25
6 Response to previous ReCOmMmMENdationsS. ..........cooveieeeeeiieeee e 27
7 Independent Review of the Successful Delivery Reward Criteria and Other deliverables
...................................................................................................................................... 29
8 Implementation Of the PrOJECT ........cooo i 30
9 Dissemination of ProjeCt LEArNING ........cccoivuuiiiiiiii et 31
10 Highlighted SIrENQLNS .....coviiiiii e e e e e e e e raa s 33
11 Recommendations for Improvements and Adaptions to the working Practices .............. 34
12 Topics for the next INdependent REVIEW ..............uuuuuuriiriiiiiiiiiiiiiiiiiiiiiieiieeenneeneeeeeeeeeeeeees 37
ApPPeNdiX 1 ProjeCt TaSK STIUCTUIE .........uuuiiiiiiiiiiiiiiiiiiiiieiiiieieebeeebeeeeeeeeeeeeeeeesseeebeeeeneeeneeeeenne 38
Appendix 2 List of Successful Delivery Reward Criteria (SDRC) and Other Deliverables .....43
Appendix 3 Explanation of RAG indicators for each review question............cccceeeeeeeiiiiiinnnnnn. 51
Appendix 4 My Electric Avenue Data Collection TOOIS...............uueuiiiiiiiiiiiiiiiiiiiiiiiieiiiieens 52
Appendix 5 Ricardo comments on documents provided for Review & Information................ 54
Appendix 5A Ricardo comments on Task 0 — Novel Contract Arrangement documents 54
Appendix 5B Ricardo comments on Task 3 — Integration of technology with charging
POINE AOCUMENTS ... 54
Appendix 5C Ricardo comments on Task 4 — Cluster Establishment / Installation of
EQUIPMENT. ... 59
Appendix 5D Ricardo comments on Task 5 — Monitoring Trial documents..................... 59
Appendix 5E Ricardo comments on Task 6 — Trial Participant Interviews documents....64
Appendix 5F Ricardo comments on Task 7 — Modelling .......cccoooeeeiiiiiiiiiiiiicccciiinn, 64
Appendix 5G Ricardo comments on Task 11 — Project Management documents........... 66
Appendix 6 Ricardo comments on other documents considered during this Review............. 69
Appendix 6A Ricardo comments on Task 9 — Project & Regulatory Recommendations
Lo oo 1 41T o1 £ PSR 69
Appendix 6B Ricardo comments on Task 10 — Dissemination documents..................... 69
Appendix 7 Software QUality PIan ... 70

I = b
7 July 2015 Page 6
© Ricardo plc 2015



RD15-000890-4 Q005691
Client Confidential

“My Electric Avenue” Project
M30 Independent Review

My Electric Avenue
MONTH 30 INDEPENDENT REVIEW REPORT

1 INTRODUCTION

The “My Electric Avenue™ (MEA) project is trialling a new technology, called Esprit,
for managing the supply of electricity to electric vehicles connected to a local
distribution network. The project is funded by Ofgem’s Low Carbon Networks Fund
(LCNF)3. Southern Electric Power Distribution, part of Scottish and Southern Energy
Power Distribution (SSEPD), is the host Distribution Network Operator (DNO).
Unusually for a LCN Fund project, the project is being coordinated by a Third Party
Lead Supplier, EA Technology. The other project partners are Northern Powergrid
(DNO partner), Nissan (EV supplier), Fleetdrive Electric (EV rental programme
management) and Zero Carbon Futures (charging point network developer). Further
support to the project is provided via subcontractors, which include the University of
Manchester (network modelling and analysis), De Montfort University (socio-
economic data gathering and analysis), Ricardo UK Ltd (independent review at 6
month intervals), Automotive Comms (media relations), and Creative Concern
(website and publicity material).

The purpose of the My Electric Avenue project is twofold:

e Innovation 1 (commercial): Novel commercial arrangement

The project is delivered by a third party innovation technology provider (EA
Technology), with the DNO (SSEPD) ensuring the requirements of the LCN Fund
and other obligations are met.

¢ Innovation 2 (technical): New Technology trials

A trial of EA Technology’s Esprit technology for monitoring and controlling the
supply of electricity to EVs connected to distribution networks.

This three-year project started in January 2013 and is due to complete in December
2015. Further information on the project can be found in the Full Submission Pro-
forma, Ofgem’s letter on the Project Direction and the Management and Delivery
document®. A summary of the Task Structure is provided in Appendix 1, and an
overview of the project deliverables is provided in Appendix 2.

Ricardo’s role in this project is to act as the Independent Reviewer, conducting
periodic 6-monthly reviews of the project and the technology. The review includes
recommendations on specific improvements and adaptations to working practices to

2 This project was submitted to Ofgem’s Tier 2 Low Carbon Network (LCN) Fund as
‘Innovation-squared: managing unconstrained EV connections’ (I?EV) but was rebranded as
‘My Electric Avenue’ in early 2013 to improve public acceptance. The formal title “I?’EV” is used
for contractual and Ofgem reporting purpose.

8 Information on the Low Carbon Networks Fund is available on Ofgem’s website:
http://www.ofgem.gov.uk/Networks/ElecDist/lcnf/Pages/Icnf.aspx [Accessed 17 July 2013]

4 All of these documents are available to download from the My Electric Avenue website:
http://myelectricavenue.info/project-library [Accessed 17 July 2013]
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be incorporated by the project team. The review covers the following separate and
distinct elements:

e Commercial/Business

— Review the project as it progresses, evaluating the effectiveness of the
commercial and operational structure within the project team, including
interactions between project partners;

— Provide recommendations (if required) on improving processes and
methodology to increase effectiveness and efficiencies, maximising value for
money and ensuring an unbiased outcome.

e Technical
— Monitor the trials underway, evaluating the:
A Effectiveness of the methodology to undertake the trials;
A Quality of the data being generated:;
A Validity of the analysis methods being utilised.

— Provide recommendations (if required) of improvements to processes and
methodology to increase effectiveness and efficiencies to maximise value for
money and ensure an unbiased outcome.

The Executive Summaries of the Independent Review reports are incorporated into
the reports of the project’s Successful Delivery Reward Criteria 9.4.1.

This report is the fifth periodic 6-monthly Independent Review Report covering the
fourth six-month period of the project from January to June 2015 (inclusive). The
Independent Review is based upon key documents delivered to Ricardo prior to or for
the purpose of the Review, and has been augmented with formal and informal
discussions during project meetings and conference calls.

Ricardo has used RAG indicators (Red/Amber/Green) in this Review Report to
provide a quick, visual key of the reviewers’ subjective opinion on the project and
technology. A brief explanation of these indicators is provided in Table 1. A further
explanation of the RAG indicators is provided in Appendix 3.

Table 1: Explanation of RAG indicators

RAG Indicator | Explanation

The project is delivering to plan (time, quality, budget)
There are no major issues

All the objectives have been met

The deliverables are of high quality

The project is at risk of not delivering to plan (time, quality, budget)
There are issues / risks that will impact the project if not fixed

All the objectives have been met

The deliverables are of adequate quality

Amber

The project is not delivering to plan (time, quality, budget)
There are issues / risks that are impacting the project right now
All the objectives have been met

The deliverables are of poor quality

7 July 2015 Page 8
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Two new chapters have been added to this Independent Review Report compared to
the previous Independent Review Reports. The new chapters are:

e Chapter 6 — Response to previous Recommendations

The My Electric Avenue team have implemented many of the recommendations
made in the M24 Independent Review. This chapter provides commentary on
the implementation of these recommendations during this reporting period

o Chapter 12 — Topics for the next Independent Review

Previously, topics for consideration in the next Independent Review have been
listed in the chapter on “Recommendations for Improvements”. A separate
chapter has now been created to make it easier to identify what is expected in
the next Independent Review.
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2 SCOPE OF THIS INDEPENDENT REVIEW

The scope of this Independent Review concerns project activities conducted during
M25 — M30. Due to timing constraints for completing SDRC 9.4.1.5° the M30
Independent Review has been conducted in June 2015 rather than in early July 2015.
As a consequence, some project activities from M30 have not been included.

During this reporting period the project focused upon:

e Technical Trial ©

Completing SDRC 9.7.1 — An Assessment of ‘Esprit’ Integration
Installing the Monitor Controller at Lyndhurst

Continuing data collection from the Monitor Controllers via iHost for ten
Technical Trial clusters

Continuing data collection from Nissan CARWINGS

Continuing development of a bespoke database for collating, processing and
storing the various data sets from the Technical Trial and Social Trial, and
associated tools for accessing, checking and processing this raw data

Continuing data checking and data analysis from Technical and Social Trials

Responding to further issues associated with maintaining communication
between the MC and ICBs within the PLC network, and developing solutions
to remedy the problems

Continuing data collection for Task 6 via questionnaires, interviews and focus
groups with the Technical Trial participants (De Montfort University, Task 6)

Delivery of Task 7 Deliverables 4.1 and 4.2 from the University of
Manchester’s system modelling (Task 7)

Continuing to manage the relationships with the Technical Trial participants
Preparing for the decommissioning of Esprit technology

e Social Trial

Continuing data collection for Task 6 via questionnaires with the Social Trial
participants (De Montfort University, Task 6)

Continuing data collection from Nissan CARWINGS

e Project Management

Ongoing effective project management and coordination of project partner
activities

Continuing to respond to Ofgem’s requests for further information and
clarification with regard to the Change Request

¢ Novel Commercial Arrangement

Beginning to prepare the next deliverables associated with the Novel
Commercial Arrangement, which are scheduled for October 2015 (SDRC
9.2.2, SDRC 9.3.1, SDRC 9.3.2 and SDRC 9.3.3) and December 2015
(SDRC 9.2.3)

530 Month Independent Review
6 A review of the Esprit technology and its performance against competition has not been
included in this Independent Review.

7 July 2015
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A summary of the participation of the project partners and subcontractors during the
fifth six-month period is provided in Table 4 below. A description of the Tasks is
provided in Appendix 1.

The scope of the M30 Independent Review also considers how the MEA project team
has responded to recommendations made by the Reviewers in the previous reporting.
For example, in the M24 Review the Reviewers made the following recommendations:

e Prepare and communicate the contingency plan to be implemented if there are
further issues with Esprit that disrupt the Technology Trial

o Review the MEA database requirements, ensuring all requirements captured
have been suitably recorded and shared with the project partners and
subcontractors

¢ Identify the risks associated with data collection, analysis and the visualisation
tools, and ensure appropriate mitigation controls are instigated. This applies to
activities within Task 5 and Task 6

o Consider modifying the Esprit system functionality to allow threshold settings to
be changed remotely

¢ Continue to improve document control, ensuring the previous recommendations
are appropriately applied by all project partners and subcontractors

e Use an appropriate file sharing system to share project documents among the
project consortium

e Consider carefully which documents to submit to the independent reviewers “for
review” and “for information”

In the M24 Independent Review the Reviewers specifically requested these items to
be included in the M30 Independent Review:

o First draft of “SDRC 9.2.2 — Review of the contract put in place between SSEPD
and EA Technology”

e Skeleton outline for “SDRC 9.3 — An assessment, based on direct experience, of
how a third party can effectively manage delivery on innovative projects with a
DNO, and whether this allows DNOs to take on more innovation projects”

e Learning Log

e A project team organisation chart with defined roles and responsibility for each
team member

The Independent Review is based on documentation submitted by EA Technology,
information obtained from participation in the monthly project partner audio meetings
and face-to-face project partner review meetings, additional documentation published
on the project website, and the M30 Independent Review meeting.

EA Technology have submitted 31 documents for the Month 30 Independent Review,
which are listed in Table 2 below. The first document, a copy of the 5" Project Six
Monthly Progress Report as sent to SSEPD for review, was sent to Ricardo by email
on 27 May 2015. Twenty-one documents were sent to Ricardo via DropBox on 28
May 2015. Five documents, including the updated and approved 5" Project Six
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Monthly Progress Report, were sent to Ricardo via email on 17 June 2015. Four
documents relating to SDRC 9.7.1 were sent to Ricardo via email on 26 June 2015,
in anticipation of the discussions to be held during the M30 Review Meeting. The
Reviewers’ commentary on these documents is provided in Appendix 5.

In addition to the documents submitted directly by EA Technology, Ricardo
downloaded three documents from the project website, and has included these
documents in the M30 Independent Review. These documents are listed in Table 3.

The Meeting Minutes from the monthly project partner audio meetings held during this
reporting period have also been considered in the M30 Independent Review.

A review meeting with EA Technology was held on Wednesday 1 July 2015 at EA
Technology, Capenhurst. The meeting attendees were Julian Dunn and Jane
Patterson from Ricardo, and Tim Butler, Becky Lees and James Cross from EA
Technology.

During the M30 Review Meeting, EA Technology shared the project’s Learning Log
and demonstrated the MEA data visualisation tools, such as the dashboard.
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Table 2: Documents supplied by EA Technology to Ricardo for the M30 Independent Review

(Lead) Author . Public
o C Version Issue Date .
rganisation Domain?

Document
Number

Document Title Deliverable Reference

Task 0 — Novel Commercial Arrangement

I?EV (My Electric Avenue) Principal Contract

#1 - SDRC 9.2.2 EA Technology Draft 14 May 2015 No
Review

#2 MEMO — Task 0 — SDRC 9.3.1 Planning Summary SDRC9.3.1 EA Technology Internal Memo 7 May 2015 No

Task 3 — Integration of Technology with Charging Points

#1 Successful Delivery Reward Criteria 9.7.1 — An SDRC 9.7.1 EA Technology Issue 1 13 May 2015 No
Assessment of ‘Esprit’ Integration

#2 MEMO — Summary of Esprit Modifications - EA Technology Internal Memo 27 May 2015 No

#3 Successful Delivery Reward Criteria 9.7.1 — An SDRC 9.7.1 EA Technology Issue 2 15 June 2015 No”
Assessment of ‘Esprit’ Integration

44 SDRC 9.7.1 Impact of Esprit on Heat Pumps — SDRC 9.7.1 EA Technology Issue 2 26 June 2015 No
Supporting documentation
SDRC 9.7.1 Voltage Variance: the Impact of

#5 Electric Vehicles SDRC9.7.1 EA Technology Issue 4 26 June 2015 No

46 gg&c;sg.m: Impact of Esprit on Cable Thermal SDRC 9.7.1 EA Technology Issue 3 12 June 2015 No

Task 4 - Cluster Establishment / Installation of Equipment

#1 MEMO — De-commissioning briefing memo v0.4 - EA Technology Internal Memo 15 May 2015 No

Task 5 — Monitoring of the trials

#1 Task 5 — Summary of network data and data from EA Technology 13 20 January 2015 No

re-installed ICBs — January 2015

7 It is expected that SDRC 9.7.1, along with the supporting documentation, will be published on the project website with the other SDRCs once these
documents have been approved by SSEPD
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Document (Lead) Author Public
Document Title Deliverable Reference Version Issue Date Domain?

MEMO — Network monitoring — monthly update

February 2015 EA Technology Internal Memo 16 February 2015
MEMO — Network monitoring — monthly update
#3 March 2015 EA Technology Internal Memo 11 March 2015 No
#4 MEMO — Network monitoring — monthly update EA Technology Internal Memo 9 April 2015 No
April 2015
#5 MEMO - l;letwork monitoring — monthly update EA Technology Internal Memo 15 May 2015 No
April 2015
#6 MEMO — Automatic Database Error Checking - EA Technology Internal Memo 13 April 2015 No
#7 MEMO — Summary of MEA Database Tools - EA Technology Internal Memo 27 May 2015 No
86002_5 - My Electric Avenue — Stage 3 . October 2014 /
#8 Specification - EA Technology Work-in-Progress 16 February 2015 No
#9 MEA database (SQL) for monitored data — Guide - EA Technology 0.4 16 June 2015 No
#10 My Electric Avenue Dashboard Documentation - EA Technology 6 1 June 2015 No
Task 6 — Trial Participant Interviews
#1 De Montfort University SDRC Report Schedule - ? Internal ? No
#2 Social Research - De Montfort University Internal ? No
MEMO - Impact of data challenges on DMU
#3 deliverables - EA Technology Internal Memo 22 May 2015 No
Task 7 - Modelling
Work Activity 4 “Business as Usual Deterministic Project Deliverable
#1 Lmzpact Studies” — Report for Deliverables 4.1 and Task 7 D4.1 & D4.2 UoM v02 22 May 2015 No
#2 MEMO — Impact of data ‘gaps’ on UoM - EA Technology - 22 May 2015 No
deliverables

8 The title provided for this document is incorrect, since it presents the network monitoring update for May 2015, not April 2015
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Document (Lead) Author Public
Document Title Deliverable Reference Version Issue Date Domain?

MEMO - Impact of data ‘gaps’ on UoM

deliverables - EA Technology - 26 May 2015
Task 11 - Project Management
#1 5th Project Six Monthly Progress Report - EA Technology Issue 1 3 June 2015 No
4 ;gls‘[‘)gnse to SSE from letter dated 13th November ) EA Technology 0.2 26 November 2014 No
43 \Ijzllslfg in relation to Project Direction (requested) ) EA Technology v1.10 21 May 2015 No
#4 High Level project organogram - EA Technology - - No
#5 5th Project Six Monthly Progress Report - EA Technology Issue 2 8 June 2015 Yes

Note: No documents were provided for review or for information regarding these tasks:

e Task 1 — Initial background — evaluation of initial trial (task superseded)
e Task 2 — Customer Engagement (task completed in previous reporting periods)

SDRC 9.7.1 (Task 3) contains results from Task 8 — Consultation with EV manufacturers

9 Note: This document was included in the M24 Independent Review
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Table 3: Additional documents considered by Ricardo during the M30 Independent Review

Document Document Title Deliverable Reference | Author Organisation Version Issue Date PUbl.'C
Number Domain?

Task 9 — Project & Regulatory Recommendations

#1 SDRC 9.4.1 — 24 Month Independent Review SDRC9.4.1 EA Technology 11 January 2015 Yes
Task 10 - Dissemination

#1 Top 10 tips for data monitoring - EA Technology vO_1 April 2015 Yes
#2 Top 10 tips for database management - EA Technology v0_2 April 2015 Yes

Task 11 - Project Management

Minutes - My Electric Avenue (I?EV) — Partner ) ) )
#6 Update Meeting — 11 February 2015 EA Technology No

Minutes - My Electric Avenue (I?EV) — Partner ) ) )
# Update Meeting — 11 March 2015 EA Technology No

Minutes - My Electric Avenue (I?EV) — Partner . ) )
8 Update Meeting — 8 April 2015 EA Technology No

Minutes - My Electric Avenue (I2EV) — Partner . ) )
#9 Update Meeting — 15 May 2015 EA Technology No

Minutes - My Electric Avenue (I?EV) — Partner . ) )
#10 Update Meeting — 10 June 2015 EA Technology No

N .
7 July 2015 Page 16
© Ricardo plc 2015


http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%20I2EV%20My%20Electric%20Avenue%20Month%2024%20Independent%20Review%20v1.1.pdf
http://myelectricavenue.info/sites/default/files/MEA%20top%2010%20tips%20for%20data%20monitoring%20v0_1.pdf
http://myelectricavenue.info/sites/default/files/MEA%20top%2010%20tips%20for%20database%20management%20v0_2.pdf

RD15-000890-4 Q005691
Client Confidential

“My Electric Avenue” Project
M30 Independent Review

Table 4: Participation of Project Partners and Subcontractors during this Reporting Period

Project Partners / Subcontractors Comments on key activities
SCOTTISH AND SOUTHERN Responding to requests for further information from Ofgem
1 ELECTRIC POWER \% - \% - \% \% - - - \% \% V  regarding Change Request
DISTRIBUTION PLC Presentations on MEA at various events

Programme management and consortium coordination
Responding to issues with the Esprit technology
Monitoring and analysing data from Technical Trial clusters

2 EATECHNOLOGY LIMITED \% - \% \% \% \% \% \% \% \% \% \% Project marketing and dissemination
Preparing for decommissioning
Continuing participant liaison activities
Provision of Nissan LEAFs for trial participants
3a  NISSAN MOTORLIMITED GB - i ) -V ) i i ) i ) " Responding to a few issues with the LEAF vehicles
3b  NISSAN INTERNATIONAL SA - ) ) ) Y ) ) ) ) . _ Providing access to the Nissan LEAF Advanced Processing

Interface (API) for data recording

NORTHERN POWERGRID Continued support regarding Technical Trial clusters in

HOLDINGS Northern Powergrid region
Managing relationships with the trial participants, and
5  7ERO CARBON FUTURES ) ) v ) v ) ) ) ) ) v v responding to issues with the Esprit technology and EVs

Preparing for decommissioning
Continuing participant liaison activities

Participating in project press events
6 FLEETDRIVE MANAGEMENT - - \% - \Y, - - - - - \Y V  Preparing for decommissioning / end of lease arrangements

LTD Continuing participant liaison activities

PROMOTE DESIGN &
7  MARKETING LIMITED / - - - - - - - - - - \Y \Y;
AUTOMOTIVE COMMS

Arrangement and coordination of press releases and media
events
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IESS

Project Partners / Subcontractors _ Comments on key activities
(o 1l2/3lal5 6 780 01

Issuing questionnaires to trial participants for both Technical
and Social Trials

Ensuring questionnaires have been returned

Continuing face-to-face interviews with Technical Trial
participants

Regular progress meetings with EA Technology

8 DE MONTFORT UNIVERSITY - - - - - - V - - - - \Y

THE UNIVERSITY OF

9 MANCHESTER - - - - - - - \% - - - V  Completion of UoM Work Activities 4
10 RICARDO UK LIMITED - - - - - - - - - \Y, - V  M24 & M30 Independent Reviews
11 ANDIr ) ) _ ) v ) ) ) ) ) ) v Developing software fixes for communication issues between

MC and ICBs

Project marketing, including website, flyers and other
promotional material

Making changes to the website to prepare for the final phase —
publishing project results rather than customer recruitment

12 CREATIVE CONCERN - - - - - - - - - - \Y -

Notes:

e Task 1 has effectively been superseded by other project activities

e According to the original project plan, Task 2 should have finished once recruitment for the Technical and Social Trials was completed. However, the project team have
found that customer engagement has continued throughout the project for two reasons. First, the project is still receiving some “registrations of interest” from people who
would like to take part in the project. This was unexpected, given the clear messages on the project website that applications for participants is closed. Secondly, the project
team has continued to engage with the Technical and Social Trial participants to maintain good relationships during the Trials. Current activities include decommissioning
and planning the “Plugged In” Street Party in September 2015.

Note concerning appointment of installation subcontractors

The Esprit system is supplied to the My Electric Avenue project by EA Technology Development, a separate division of EA Technology. EA Technology Development source
components and hardware for the Esprit system from ANDtr. The development of the Esprit system is not part of the My Electric Avenue project.
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EA Technology are responsible for the installation of the Monitor Controllers at the cluster substations, working in close collaboration with SSEPD and Northern Powergrid. For
the clusters located in SSE areas, installation was sub-contracted to SSE Contracting, with the exception of overhead line work, which has different training requirements (i.e.
Lyndhurst the Northern Powergrid area, this activity was subcontracted to IDEC

Zero Carbon Futures is the project partner responsible for the installation and servicing of the charging points for all clusters in the Technical Trial. This includes installation of
the Esprit Intelligent Control Box (ICB) connected to the charging point. Zero Carbon Futures have subcontracted this activity to SSE Consulting, following a formal tender
process.
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3 OVERALL ASSESSMENT
What is the reviewers’ overall assessment of the project so far? Good

The roll-out of the Esprit technology for the Technical Trial was completed in January
2015, with the installation of the pole-mounted Monitor Controller at Lyndhurst. The
learning from this variation in MC installation has been included in SDRC 9.7.1.

Esprit “curtailment mode” has been observed in all Technical Trial clusters during this
reporting period. The data gathered shows when this curtailment has impacted on
EV charging. Some Technical Trial participants have contacted the MEA team when
charging curtailment has impacted their lives negatively. Participants in the Your
Homes Newcastle cluster have been particularly vocal. Initial investigations revealed
high levels of EV charging curtailment, so the thresholds were reset to reduce
curtailment. More recent investigations have discovered an issue regarding how
Esprit disrupts the charging point. Since all power is cut-off to the Elektromotive
charging point during curtailment, it has to reboot once power has been resumed.
Therefore there is a delay between when the ICB is enabled and when EV charging
resumes. This is not currently accounted for in the current Esprit logic and
functionality.

The project team have demonstrated good handling of the raw data. The processes
for transferring the raw data into a central secure database have been improved
during this reporting period. Weekly automated data checks and improved data
visualisation tools have helped the team quickly identify issues with data collection or
the Esprit technology. For example, a new “bug” in the CARWINGS system has been
identified. If the vehicle does not have a clear mobile signal at the time of uploading
data to the CARWINGS service, the data is likely to be lost.

Sufficient data from the Technical Trial has been collected to enable the University of
Manchester to validate their simulation models of the cluster networks. During this
reporting period the University of Manchester have completed their fourth set of
internal project deliverables, and have begun work on their final deliverables which
will provide input for SDRC 9.8.1 and SDRC 9.8.2.

De Montfort University have continued to collect social data from the Technical and
Social Trial via questionnaires, interviews and focus groups. Their data collection
activities are nearly complete, and they have begun to process the data. It will be
interesting to read their reports in the next Independent Review.

The project has submitted a key deliverable related to the technical innovation in the
project. Successful Delivery Reward Criteria 9.7.1 on “An Assessment of ‘Esprit’
Integration” capture project learning highly relevant to the future development and
commercial role out of Esprit or similar system. This report provides an introduction
to the technology; how it has been installed in the different Technical Trial clusters;
potential business models for future commercial roll-out; initial feedback from
Technical Trial participants; and further investigation into the requirements for plug-in
vehicle and EV charging point manufacturers.

Communication between the Esprit Monitor Controllers (MC) and Intelligent Control
Boxes (ICBs) has continued to be an issue during this reporting period. This has
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prompted the MEA team to commission further investigation, experimentation and
data analysis to maximise learning on the suitability of PLC as a communication
carrier. For example, a “Plugged-In” Street Party is planned for September as part of
the decommissioning activities. The intention is to plug in more ICBs in the South
Shields clusters to see if these additional ICBs will act as repeaters to improve PLC
communications. The learning from this experiment will be valuable to other projects
considering using PLC as a communication carrier.

The Technical and Social Trials are nearly complete. The lease periods for the Nissan
LEAFs are due to finish during the next reporting period. The MEA team are preparing
for decommissioning the Esprit system at each Technical Trial cluster. Several
communications have already been sent to the Technical and Social Trial participants
to remind them that the MEA Trials will be finishing over the next few months.

The MEA project team continues to be good at disseminating project results. The
project website has recently been restructured to change the focus to disseminating
project learning. The MEA team has held two webinars during this reporting period,
both of which were considered successful. Two more webinars are planned for the
next reporting period. Recordings from the webinars will be available on the project
website.

Project management and teamwork continues to be strong across the consortium.
EA Technology, SSEPD, Northern Powergrid, Zero Carbon Futures, Fleetdrive
Electric, De Montfort University, University of Manchester, and Automotive Comms
continue to show strong commitment to the success of the project, as demonstrated
during the recent Project Partner Meeting held on Tuesday 30 June 2015.

One of the areas of remaining risk relates to Ofgem’s continued indecision regarding
the Change Request to Project Direction. The original Change Request was
submitted in September 2012. The Change Request has three elements:

e Correction to transcription errors inherent within the Project Submission
documentation

e Request and justification of the variation of expenditure between project tasks
and categories within the project

¢ Request changes to the specific legal entity names with the Project Direction to
match that named on the sub-contracts in the project

Throughout the duration of the project, Ofgem have requested further information,
clarification and changes to the Change Request. The MEA project team has
responded to these requests in a timely manner.

As a consequence of Ofgem’s indecision the MEA project team are unable to fully
access all of the funds allocated to the project. This is impacting on the project plan
for the final reporting period, and increasing the level of financial risk. Responding to
Ofgem’s numerous requests for further information and clarification, has increased
the administrative burden for the core project team. Such behaviour by the LCN
funding body is considered by the Independent Reviewers to be unacceptable.

A decision by Ofgem is required by 31 August 2015 to ensure the MEA project has
sufficient time remaining in the project to suitably utilise the remaining, allocated
project funds.
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4 PROGRESS TOWARDS OBJECTIVES

The overall project objectives, as stated in the Management & Delivery document, are
divided into two categories — commercial and technical.

The commercial objectives of the I?EV project are to:

Demonstrate delivery of a LCN Fund project by a non-DNO on behalf of a DNO
Develop a novel commercial arrangement

Enable all procurement related to the project activity to be managed by a non-
DNO

Evaluate the extent to which third party delivery accelerates deployment of LCN
Fund projects

The technical objectives of the I?EV project are to:

Learn customer driving and charging habits and the implications for control via
the Technology

Develop and trial the equipment to ascertain its ease of installation

Develop the integration of the Technology into the EV charging points including
how existing intelligence and attributes in charging points can be harnessed to
reduce the cost and improve the performance

Evaluate the range of networks where it can operate successfully and identify any
type of networks that are inappropriate

Evaluate how often switch off routines are likely to be initiated from real life trials
and extrapolation via modelling using the results

Evaluate the most appropriate length of time to switch off charging and how to
cycle switches with references for battery management and customer preference
and habits

From the results and extrapolation via modelling, estimate the typical and
maximum thermal capacity gained

The objectives for this six-month reporting period were to:

Technical
— Deliver:
A SDRC 9.4.1.4 — M24 Independent Review
A SDRC 9.7.1 — Technology Integration Assessment Report

A Internal project deliverables Task 7 D4.1 and D4.2 (University of
Manchester)

— Install the Monitor Controller at Lyndhurst

— Continue to deliver data collection reports to ensure data has been recorded
and retrieved from CARWINGS and iHost, and to report data analysis

— Begin to prepare for the decommissioning of Esprit from the Technical Trial
clusters
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— Continue to collect social data from the Technical Trial participants via
guestionnaires, interviews and focus groups (Task 6, De Montfort University)

e Project Management

— Continue the regular project meetings and reviews, as outlined in the
Management and Delivery Document

There were no Commercial objectives for this six-month reporting period.

Note: According to the original project plan, this reporting period should have included
project deliverables from Task 6. However the delivery schedule for Task 6 was
changed following delays in the Technical Trial resulting from the various issues with
the Esprit technology. The revised delivery schedule for Task 6 is provided in the
review documentation submitted for the M30 Independent Review.

Have the key objectives for the period been achieved? Yes

Has the project made satisfactory progress towards meeting the

overall project objectives? =

The main deliverables for this reporting period, SDRC 9.7.1 and internal project
deliverable Task 7 D4.1 and D4.2, have been completed to schedule. The project
has continued to collect data from the Technical and Social Trials. The data is
checked weekly to identify missing data or anomalies. Evidence has been provided
of plans for decommissioning.

Since this is the penultimate reporting period, the focus is on progress towards
meeting the overall objectives.

During this reporting period, the My Electric Avenue project team has continued to
demonstrate progress towards meeting the overall commercial objectives of the
I2EV project:

o The My Electric Avenue project continues to demonstrate the delivery of a LCN
Fund project by a non-DNO on behalf of a DNO. EA Technology, their project
partners and subcontractors have demonstrated flexibility and agility in
responding to the various challenges that the project has encountered. SSEPD
are expected to provide further commentary on the benefits of third party project
delivery in the SDRC 9.3 deliverables

e The MEA project team have begun their review of the novel commercial
arrangement and related deliverables, which will be delivered in October and
December 2015 (SDRC 9.2.2, SDRC 9.2.3, SDRC 9.3.1, SDRC 9.3.2, and SDRC
9.3.3)

e Procurement and installation activities for the Technical and Social Trials are now
complete. EA Technology have begun preparations for decommissioning the
trials, in line with the project plan, and in collaboration with Zero Carbon Futures
and Fleetdrive Electric

e Commentary on the extent to which third party delivery accelerates deployment
of LCN Fund projects will be provided in the final Independent Review
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Regarding the overall technical objectives, the MEA project has made the following
progress:

Continuation of data collection on customer driving and charging habits via iHost,
CARWINGS, questionnaires, interviews and focus groups. The data collection
from both the Technical Trial and Social Trial is nearly complete. Data analysis
and processing has begun, and the results from this are expected to be delivered
during the next reporting period. Some of the implications for the Esprit
technology have already been discussed in SDRC 9.7.1.

The roll-out of the Esprit technology was completed at the beginning of this
reporting period. Its ease of installation is discussed, in part, in SDRC 9.7.1.
There may be further learning to be obtained from the decommission phase
planned for the next reporting period.

Integration of Esprit into EV charging points is discussed in SDRC 9.7.1. The
next phase of development of the technology is likely to require further
consideration of how Esprit can utilise existing and future attributes in charging
points. However, this is outside of the scope of the current technology
demonstration project.

Some evidence has already been provided in SDRC 9.7.1 and in the 5™ Project
Six Month Progress Report regarding the suitability of different networks for the
successful operation of Esprit. It appears that EV charging curtailment may be
more appropriate for domestic networks, than for commercial networks with a flat
load profile. For such commercial networks, it may be better to integrate EV
charging curtailment into a wider building energy management system. More
evidence and discussion on the success of EV charging curtailment is expected
to be provided in the final Independent Review.

The MEA project team have begun to evaluate the switch off routines from the
Technical Trial data. The results of the data analysis are expected to be made
available for the next Independent Review.

SDRC 9.7.1 contains recommendations on the most appropriate length of time to
switch off charging and how to cycle switches with references for battery
management and customer preference and habits. The data and results
presented meet the requirements of this project. However, the Reviewers
recommend that EA Technology continue to discuss EV charging requirements
with charging point OEMs, vehicle OEMs, battery suppliers and battery charger
suppliers prior to developing the next generation of Esprit technology.

Results on thermal capacity gain are expected to be delivered during the next
reporting period
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5 PROGRESS AGAINST WORK PLAN

Has each Task made satisfactory progress against the Plan of Works?

Task 0: Novel Commercial Arrangement

Begun preparation of next SDRCs from Task 0

Task 1: Initial Background n/a

Superseded by other project tasks

Task 2: Customer Engagement

Although the deliverables from Task 2 have been completed in previous
reporting periods, Customer Engagement activities have continued
during this reporting period. The MEA team have continued to manage
the relationships with the Technical and Social Trial participants
through regular newsletters, and contacting participants regarding
missing CARWINGS data. The project has also been in contact with
Technical Trial participants regarding decommissioning, which will
occur during the next reporting period.

Task 3: Integration of the Technology with charging points
SDRC 9.7.1 from Task 3 completed

Task 4: Establishment of Customer / Cluster Trials

MC installed in Lyndhurst cluster, thus completing the Esprit technology
roll out for all Technical Trial clusters

Made good progress in preparing for decommissioning in August 2015

Task 5: Monitoring first trials

Continuation of data collection, data monitoring and developing tools
for data processing

Task 6: Trial Participant Interviews

De Montfort University has made good progress collecting data from
Technical and Social Trial participants. De Montfort University appears
to be on-track for completing SDRC 9.6 by October 2015
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| 2 3
Task 7: Modelling -
e

The University of Manchester has completed the next internal project
deliverables from Task 7 (D4.1 and D4.2)

Task 8: Consultation with EV manufacturers: cycle times

Activities and results from Task 8 are provided in SDRC 9.7.1.

Task 9: Project and Regulatory recommendations and No
implementation comment

This task concerns the periodic 6-monthly Independent Reviews, which
is the subject of this report.

Task 10: Dissemination -

Dissemination activities continue, with MEA results presented at
various events, seminars and conferences during this reporting period.

The My Electric Avenue project has organised two webinars during this
reporting period, as a means of disseminating project results to
targeted audiences. The next webinar is planned for July 2015.

Task 11: Project Management -

EA Technology continue to hold regular project progress meetings with
SSEPD, project partners and subcontractors, as outlined in the
Management and Delivery Documents.

Ofgem have still not made a decision regarding the Change Request to
Project Direction v1.10. EA Technology and SSEPD have continued to
respond to the various requests for further information in a timely
manner.

Have planned SDRCs been achieved for this reporting period?

Have the other planned project milestones and deliverables been -

achieved for this reporting period?

SDRC 9.7.1 has been delivered during this reporting period, along with internal project
deliverable Task 7 D4.1 and D4.2.
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6

RESPONSE TO PREVIOUS RECOMMENDATIONS

Has the project implemented the recommendations from the

previous Independent Review? Ve

EA Technology’s response to the recommendations made during the MZ24
Independent Review are documented in “SDRC 9.4.1 — 24 Month Independent
Review”. In this report, EA Technology confirmed their intention to implement these
recommendations:

e Prepare and communicate the contingency plan to be implemented if there are
further issues with Esprit that disrupt the Technology Trial

¢ Review the MEA database requirements, ensuring all requirements captured
have been suitably recorded and shared with the project partners and
subcontractors

¢ Identify the risks associated with data collection, analysis and the visualisation
tools, and ensure appropriate mitigation controls are instigated. This applies to
activities within Task 5 and Task 6

e Continue to improve document control, ensuring the previous recommendations
are appropriately applied by all project partners and subcontractors

e Consider carefully which documents to submit to the independent reviewers “for
review” and “for information”

EA Technology also confirmed they would be unable to implement these
recommendations within this reporting period:

e Consider modifying the Esprit system functionality to allow threshold settings to
be changed remotely

— It was not possible to modify the Esprit system functionality within the
remaining duration of the trial. However, EA Technology will consider
implementing this functionality into future generations of the technology

e Use an appropriate file sharing system to share project documents among the
project consortium

— It would not be possible to implement a comprehensive file sharing system
within the duration of the My Electric Avenue project

— However, subsequent to submitting “SDRC 9.4.1 — 24 Month Independent
Review”, the MEA project team decided to buy a licence for Microsoft
SharePoint. All remaining project reports are now being prepared via
SharePoint, which is managing document versions

EA Technology indicated that a contingency plan would be in place by January
2015, and that this would be disseminated to all partners. However, the only
contingency plan submitted for inclusion in the M30 Independent Review was
prepared in November 2014, in a letter to SSEPD, which was reviewed during the
M24 Independent Review. Therefore the Independent Reviewers are unable to
comment on the MEA’s revised contingency plan should further issues with Esprit
disrupt the Technology Trial.
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Task 5 document “86002_5 — My Electric Avenue — Stage 3 Specification” provides
evidence that EA Technology did review the requirements for the MEA database.
However, it is a cause of concern that the next stage in developing the MEA database
(Stage 3) has proceeded from a draft specification document. Also, it is unclear if all
aspects of the database functionality were considered during the requirements
review.

Discussions with EA Technology confirmed that a review of requirements for data
storage, processing and analysis was held internally. However the output from this
requirements review was not shared with project partners.

EA Technology have identified nine Work Packages for data analysis to maximise
learning from the Technical Trial. The scope for these Work Packages is either
already defined or work-in-progress. EA Technology have submitted several requests
to SSEPD to release contingency funding for this additional experimentation and data
analysis.

The updated Risk Register (Task 11 document #3) clearly shows that additional
risks have been identified during this reporting period. The majority of the new risks
registered relate to data collection and analysis. It is good to observe that several of
the new risks have already been closed due to the completion of various project
activities, such as importing a back catalogue of data into the MEA database.

Document quality control has improved over the duration of the My Electric Avenue
project, especially with regard to MEA official documents and released reports.
However, the Independent Reviewers continue to observe minor discrepancies in the
document control information of the documents submitted for the M30 Independent
Review. For example, inconsistencies between the date on the title page and the
date in the version history table. However, this could be because the documents were
early versions that have not yet been completed and formally released. If this is the
case, there should be a suitable label added to such documents to alert the reader
that the document is not yet in its final state.

The Independent Review process has evolved during the My Electric Avenue
project. Identifying what should be included or excluded from the Independent Review
continues to be an issue. The M24 Independent Review report produced by Ricardo
(RD15-000001-4) included a list of what was expected to be included in the next
review. In this report, a new chapter has been added for this list of topics for the next
review (see Chapter 12).
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7 INDEPENDENT REVIEW OF THE SUCCESSFUL DELIVERY REWARD
CRITERIA AND OTHER DELIVERABLES

A full list of the project’'s Successful Delivery Reward Criteria (SDRC) is provided in
Appendix 2. Listed below are the SDRCs completed in this reporting period (January
— June 2015), along with reviewer “traffic light” ranking. Further comments on these
SDRCs can be found in Appendix 5.

SDRC 9.4.1.4a Month 24 Independent Review Report No
comment
No comment
SDRC 9.4.1.4b Report in response to Month 24 Independent No
Review comment
No comment
SDRC 9.7.1 Technology Integration Assessment Report ~ Good

SDRC 9.7.1 has been completed to schedule. The learning captured in
this report is highly relevant to the future development and commercial
role out of Esprit or similar system. This makes it a key deliverable from
the project.

Learning about the Esprit through the Technical Trial has been extensive.
All aspects of the technology have been considered, from its design and
installation to in-situ operation and functionality, with the exception of
decommissioning. The project team has also thought through the various
business models that could be applied for the commercial roll-out of the
technology.

Further commentary on SDRC 9.7.1 is provided in Appendix 5B.
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8 IMPLEMENTATION OF THE PROJECT
Has the project management been performed as required? -

EA Technology continue to manage the project well, with good participation from all
project partners and subcontractors.

Has the collaboration between project partners and sub-
contractors been effective?

The working relationships between the main project partners and subcontracts
continues to be good.

Is there evidence of underperforming project partners or sub-
contractors, lack of commitment or change in interest?

There is no evidence of underperforming project partners in the documentation
supplied for this review.
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9

DISSEMINATION OF PROJECT LEARNING

Have the project partners adequately publicised the project to

raise awareness of the project with the general public? VES

Have the project partners adequately disseminated results and

learning from the project? VES

A summary of dissemination activities in this reporting period, along with planned
activities for the next reporting period is provided in Sections 5.3, 5.4 and 5.5 of the
5" Project Six Monthly Progress Report. Additional information on project
dissemination activities is available on the project website.

External dissemination activities for this reporting period have included:

e 26 January 2015 MEA Newsletter Issue 6

e 26 January 2015 MEA Press Release on Technical Trial results over
winter

e 26 January 2015 MEA Press Release on project results from University
of Manchester

e 24 February 2015 MEA webinar — EA Technology, with input from De
Montfort University and University of Manchester

e 9 March 2015 Attendance at LowCVP Parliamentary Reception,
London

e 12 March 2015 MEA presentation at SMMT EV Group meeting

e 15 April 2015 MEA Press Release about Nissan video of South
Shields clusters, and other recent dissemination
activities

e 15 April 2015 MEA Newsletter Issue 7

e 15 April 2015 MEA Press Release on upcoming MEA papers at
CIRED on 15-18 June 2015, in Lyon, France

e 15 April 2015 MEA Press Release on experience at Your Homes
Newcastle

e 15 April 2015 MEA Press Release to advertise the publication of
the next two documents in the “Top 10 Tips” series

e 6-7 May 2015 MEA presentation at All Energy, Glasgow, Scotland

e 19 May 2015 MEA presentation at IMechE event

e 27 May 2015 MEA webinar — University of Manchester

e 29 May 2015 SSEPD presentation on LCN Fund projects to
techUK members in London

e 12 June 2015 MEA presentation at Cholmondeley Pageant of
Power

e 17 June 2015 MEA poster presentation at CIRED 23" International

Conference and Exhibition
e 24 June 2015 Panel discussion at LowCVP Annual Conference
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External dissemination activities planned for the next reporting period include:

e July 2015 MEA webinar for the automotive sector

e 0O-11 September 2015 MEA presentation at Cenex LCV 2015

o 26 September 2015 MEA “Plug-in Street Party” in South Shields, to mark
the end of the Technical Trial

e 24 November 2015 LCNI Conference

The MEA team would like to arrange more dissemination activities during the final six
months of the project, such as a final project event. However, the MEA team are
unable to proceed with planning these dissemination activities until Ofgem have made
a decision regarding the Change Request to Project Direction. There is a high risk
that the opportunity for further dissemination will be lost, unless Ofgem make a
decision regarding the Change Request by 31 August 2015.
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10 HIGHLIGHTED STRENGTHS

Areas of strength observed in this reporting period include:

Teamwork continues to be strong across the project consortium.

Continued good management of customer relationships by EA Technology,
Zero Carbon Futures and Fleetdrive Electric, as evident from the response to
complaints about excessive EV charging curtailment at Your Homes Newcastle.

Dissemination and raising public awareness continues to be a strength for the
My Electric Avenue project team, as evident from the increased number of media
“hits”.

“Top 10 Tips” series for disseminating project learning has continued to grow,
with the addition of “Top 10 tips for data monitoring” and “Top 10 tips for database
management” to the publications to download from the website.

Use of webinars to disseminate focused project learning to targeted interest
groups.

The next report from the University of Manchester (Task 7 Deliverables 4.1 and
4.2) has demonstrated the same professional approach, logical structure and
clear wording observed in the previous three reports. The results of the analysis
conducted by UoM will have implications for the future development of Esprit and
similar Demand-Side Response technologies.

Preparation for decommissioning is at an advanced stage. The plans show
the project team is applying learning from previous customer engagement
activities, and their intention to continue to have good relationships with the
participants of the Technical and Social Trials.

Data collection, collation and checking has matured during this reporting
period. Weekly data checks, aided by data visualisation tools, has allowed the
team to identify gaps or missing data. This missing data has then been
investigated to find the root cause. For example, identifying a new issue with
obtaining data from Nissan CARWINGS system. If the vehicle does not have a
mobile phone signal at the time of uploading the data, the data may be lost. This
could have implications for Nissan and future technology demonstration projects
reliant on data from the vehicle.
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11

RECOMMENDATIONS FOR IMPROVEMENTS AND ADAPTIONS TO THE
WORKING PRACTICES

The main areas of risk for the next reporting period are:

Errors in data analysis lead to incorrect results and conclusions

Some Technical Trial participants fail to respond to correspondence from the
MEA team regarding decommissioning of Esprit technology

Ofgem continue to delay decision regarding Change Request to Project Direction,
preventing the MEA project team from utilising all the project funds

Therefore, the key recommendations for the next six months are:

1)

2)

3)

Ensure appropriate peer review processes are followed in all activities
related to handling and analysing the data from the Technical and Social
Trials

Poor quality data analysis, or poor presentation of the results, will undermine the
excellent work done by the My Electric Avenue project team. Peer review will
help to identify potential issues with the data analysis and results prior to
publication.

Prepare a contingency plan for the decommissioning process

Consider what issues may be encountered during the decommissioning
processing. For example, consider the consequences if a Technical Trial
participant refuses to contact the MEA team regarding removal of an ICB.

Ensure these risks are recorded in the Risk Register. Develop and implement
suitable mitigation measures to limit the impact and liability exposure of the
project team.

Ofgem must make a decision regarding the Change Request to the Project
Direction by 31 August 2015

Ofgem’s process for approving Change Requests is restrictive to collaborative
research projects, such as My Electric Avenue. Ofgem’s process has excessively
burdened the project with high levels of administration and reduced the
effectiveness of some tasks. The lack of decision and timeline for resolution
makes it difficult for the project team to plan effectively, again impacting on the
efficiency and effectiveness of the project. Dissemination activity has been
impacted, reducing the ability of the project team to share the learning generated.

A decision by Ofgem is required by 31 August 2015 to ensure that the My Electric
Avenue project can fully utilise the funds that have already been allocated to this
project. A decision received after 31 August 2015 is effectively “no”, since there
will not be sufficient time remaining in the project for the MEA team to use the
remaining funding.

Other recommendations relevant for the next six months include:

4)

Ensure all published reports include appropriate context information
about the My Electric Avenue project
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5)

6)

7

8)

It is important to remember that a published report may be read by someone who
is unfamiliar with the My Electric Avenue project and its objectives. Suitable
information should be included in the Executive Summary and Introduction of
each published report to ensure the reader understands the context of the report
within the wider objectives of the My Electric Avenue project.

Ensure all results drawn from project data are appropriately referenced
and labelled

The My Electric Avenue project has collected data from numerous sources —
Esprit data from iHost, EV data from Nissan CARWINGS, participant feedback
collected by De Montfort University, plus simulation results from the University of
Manchester. Someone unfamiliar with the project could misinterpret what is
presented if suitable explanations are not included in the project reports.

Ask a colleague to peer review areport prior to approval

The My Electric Avenue has adopted many phrases and abbreviations that may
be unfamiliar to someone outside of the project team. This can limit the
readability of project reports and their usefulness for disseminating project
learning.

Asking a colleague not involved in the My Electric Avenue project to review a
report will help to identify any sections that are unclear. These sections can then
be improved prior to publication.

Ensure the data, database and associated data tools have been suitably
documented prior to archiving

During the project close-out phase, the MEA team should review the
documentation associated with the MEA data, database, data visualisation and
data analysis tools. The documentation should be sufficient to enable someone
in six months’ time to easily access the data, use the tools and interpret the
results.

The documentation could include comments or annotations attached to the data
sets stored in the database, as well as guides to the project’s data tools.

Consider how project dissemination activities can also be used to gather
information

For example, most web-conference tools include “polling” functionality. These
are frequently used to engage participants during a webinar. The MEA team
could use this functionality to gather further opinion on the Esprit technology from
the webinar audience.

Recommendations relevant for the next stage of Esprit technology development, or
to future technology trials are:

9)

Review the Esprit Business Plan

Using the results and outcomes from the My Electric Avenue project, EA
Technology should carefully review the Technology Business Plan for Esprit.
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10) Review and revise the Esprit logic, incorporating learning from the project

The logic applied in the Esprit system for the MEA Trial was sufficient to
demonstrate that EV charging could be curtailed in each Technical Trial cluster.
However, the logic is too simple for a wider rollout of the Esprit technology.

11) Consider what data should be logged by the Esprit system for diagnostic
purposes

Logging of appropriate data will help to identify and resolve future issues with the
technology.

12) Consider the human machine interface for the Esprit system.

A “charging curtailed” feature would help users know that they EV charging point
iS not broken.

13) Maintain a “Technology Watch” on the development of plug-in vehicles
and EV charging points

The technology development of plug-in vehicles and EV charging points will
impact on the requirements and opportunity Esprit. Therefore, it is important to
maintain an awareness of how these markets are changing and adapting while
Esprit continues to be developed.

14) In future technology trial projects, include a “requirements capture”
activity data analysis, data collection and data storage

This “requirements capture” activity should occur at the beginning of the project.
All relevant project partners should be included. The purpose is to fully
understand what data and data analysis will be required to meet the project
objectives, and the consequences for data collection and storage.

15) Defined the Quality Plan for the data collection, storage and analysis
software tools

Once the data and data analysis requirements have been captured, the project
team should consider what data storage and data processing tools will be
needed. If bespoke tools will be created by the project, a software Quality Plan
should be agreed to confirm the level of software QA to be applied.

An explanation of a software Quality Plan is provided in Appendix 7.
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12 TOPICS FOR THE NEXT INDEPENDENT REVIEW

Based on information provided in this review and on the project plan, the Independent
Reviewers expect the following to be made available during the M36 Review:

SDRC 9.2.2 — Review of the contract put in place between SSEPD and EA
Technology

Draft SDRC 9.2.3 — Updated Principal Contract Template

SDRC 9.3.1 — Project Processes Report, including templates, meeting records
and evaluation of collaboration between SSEPD and Northern Powergrid with a
third party interface

SDRC 9.3.2 — Framework for updating policies and procedures at SSEPD, using
suggestions identified during the project

SDRC 9.3.3 — Assessment of DNO Project Management Effort compared to
previous innovation projects

SDRC 9.6.1 — Findings from socio-economic analysis on public reaction to the
Esprit technology

SDRC 9.8.1 — Modelling to assess additional thermal and voltage headroom
SDRC 9.8.2 — Potential cost and carbon emission savings?®®

Evidence of successful completion of decommissioning from the Technical Trial
(Task 4)

Internal Project Deliverable Task 7 D5.1 - Combined Report on scenario-based
deterministic impact studies on validated and representative LV networks
considering the technology, and on the economic and environmental benefits
from adopting the technology

Estimate of the typical and maximum thermal capacity gain from using the Esprit
system to control demand

Other items to be included in the M36 Review are:

Learning Log

Comments on the extent to which third party delivery accelerates deployment of
LCN Fund projects will be provided in the final Independent Review

Dissemination activities

Contingency plans related to decommissioning, should a Technical Trial
participant not respond to the MEA team’s communication about removing the
ICBs and charging points

Evidence of peer review of project results

10 The M36 Independent Review is planned for November 2015 to allow sufficient time for
SSEPD'’s review prior to the end of the project. SDRC 9.8.1 and SDRC 9.8.2 are due for
submission on 30 November 2015. Therefore, it is likely that draft versions of SDRC 9.8.1
and SDRC 9.8.2 will be reviewed rather than the completed, approved and submitted
versions
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APPENDIX 1 PROJECT TASK STRUCTU RE

The ‘My Electric Avenue’ project consists of 12 Tasks, as described in the table below, taken from Annex 2 of the Project Direction letter from
Ofgem, dated 21 December 2012, and from the Project Plan (dated Tuesday 18 June 2013). Further information on the Tasks is provided in
Section 2 of the LCN Fund Full Submission Pro-forma.

Task ID Task Title Task Description Start End
Task 0 Novel commercial arrangement 2 January 2013 31 December 2015
0.1 Establish the 3rd party delivery Draft and agree the contract for a non-DNO to manage
commercial framework (yr 1) a LCN Fund Tier 2 project

0.2 Review the commercial framework and Review the initial contract towards the end of the
recommend changes (yr 3) project and make necessary changes following the
lessons learnt

Task 1 Initial background — evaluation of initial trial 2 January 2013 28 June 2013

1.1 Evaluation of initial on-site trial Evaluation of the initial trial of the Esprit Technology
(December 2012) to improve the Technology and the
plans of trials to occur as part of the I2EV Project

1.2 Literature survey - additional load Literature survey of the estimates regarding additional
load to be introduced from EVs and the potential for
load shifting

1.3 Literature survey - customer behaviour Literature survey of the existing knowledge of
customer behaviour with respect the use of EVs and
the acceptance of direct control appliances

Task 2 Customer engagement 2 January 2013 11 December 2014

2.1 Customer engagement plan Develop customer engagement plan for the I2EV
Project

[ THE S 2——0000 T GSGS———ssSsSTS &=
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Task Title Task Description

2.2 Social trials Engagement with Nissan, Charge Your Car North Ltd
and Fleetdrive to approach EV owners throughout the
UK with the intention of monitoring and recording
location, driving and charging habits in statistically
significant numbers

2.3 Technical trials Establishment of statistically significant clusters,
relative to the individual network, to trial the
Technology on multiple network types and across
multiple demographics

Task 3 Integration of the Technology with charging points 17 June 2013 30 June 2015

3.1 Technology development of Esprit

3.2 Ongoing development of Esprit during  Development of the Esprit Technology, integrating

project learning from the Project (not to be funded under LCN
Fund)

3.3 Engage with charging point Liaise with charging point manufacturers to discuss the
manufacturers Technology and the impact on their equipment

3.4 Integrate technology with charging Work on integration of the Technology (Logic and
points Communication Systems) into Charging Points

Task 4 Establishment of customer / cluster trial 30 September 2013 18 December 2015

4.1 Managing subsidised rental Management of the vehicles and participants in the
programme for fleet users Fleet Trials

4.2 Managing collection and delivery of Delivering and managing the Fleet Trial Participants
cars

4.3 Finding trial (fleet) participants and Identification, discussion and engagement with Fleet
providing funding / risk of funding Trial Participants

B [ I
7 July 2015 Page 39
© Ricardo plc 2015



RD15-000890-4 Q005691
Client Confidential

“My Electric Avenue” Project
M30 Independent Review

Task Title

Task Description

4.4 EV leasing costs (fleet)

4.5 Engage with local network cluster(s)

4.6 Assess network(s)

4.7 Install technology and charging points

4.8 Removal of charging points at end of
trial

Task 5 Monitoring first trial

5.1 Monitor and download data
5.2 Report on data (6 monthly)

5.3 Uninstall monitoring at end of trial

Task 6 Trial participant interviews

6.1 Develop interview pack

6.2 Pre-trial interviews
6.3 During trial interviews

6.4 Post-trial interviews

EV leasing costs (fleet)
Identification, discussion and engagement with local
network clusters

Assessment of the local networks around potential
cluster locations to validate the suitability of the site for
participation in the trial

Install technology and charging points

Removal of charging points at end of trial

31 March 2014

Data to be collected on a monthly basis during each
trial

Report summarising high level analysis of gathered
data

Removal of any charging points as required

2 January 2013

Develop interview pack for social and technical trial
participants

Undertake pre-trial interviews
Undertake during-trial interviews

Undertake post-trial interviews

30 November 2015

30 October 2015
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Task Title

Task Description

6.5 Socio-economic modelling Modelling and analysis of the data gathered as part of
the social trials
6.6 Make recommendations and report Recommendations as to the anticipated acceptance of
the Technology
Task 7 Modelling 7 April 2014 30 November 2015
7.1 Network modelling and analysis Develop a test network based on the information
contract gathered from the trials
7.2 Model the test network Undertake simulation and modelling of the test network
7.3 Extrapolate to different network types  Extrapolate to different network types and locations
and locations
7.4 Compare the results with existing work Compare the results with existing work identified in
identified in literature survey literature survey
7.5 Estimate savings through the use of Estimate savings that could be achieved using the
the Solution Technology on wider networks
Task 8 Consultation with EV manufacturers 1 September 2015 18 December 2015
8.1 Agree the cycle times for the Discussion with EV manufacturers to prevent
Technology with OEMs premature ageing of EV batteries as a results of
charging cycles
Task 9 Project and regulatory recommendations with implementation 1 May 2013 31 December 2015
9.1 Independent evaluation (Project and Monitoring and evaluation of the project by an
Solution) independent party
9.2 How might the solutions be used by Make recommendations as to the ideal uptake of the

DNO planners as part of BAU

Technology/solution by DNOs

B [ I |
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Task ID Task Title Task Description Start End
9.3 Technical framework Identify any elements of the Project Framework that if
recommendations changed, would improve the Technical development of
the Project
9.4 Commercial framework Identify any elements of the Project Framework that if
recommendations changed, would improve the Commercial development

of the Project
Task 10 Dissemination 2 January 2013 31 December 2015

10.1 Develop dissemination / comms plan Develop the plans for Project Learning Dissemination
and Communication with Stakeholders

10.2  Implement communications plan Implement the Communication Plan
10.3  Reporting of SDRC outputs Reporting of SDRC outputs
Task 11 Project Management 2 January 2013 31 December 2015
111 Programme management to deliver the Programme management to deliver the project
project
11.2  Project governance and support Project governance and support
11.3 DNO project review and results DNO project review and results

Notes:

e Arevised scope of work has been proposed for Task 1, Task 6 and Task 7. The Project Task Structure presented above may need to be revised to align with these
changes in scope for Task 1, Task 6 and Task 7.
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APPENDIX 2 LIST OF SUCCESSFUL DELIVERY REWARD CRITERIA (SDRC) AND OTHER DELIVERABL ES
Successful Delivery Reward Criteria (SDRC):

SDRC Document Title Parne Delvern HiElEl Dl Current Version o Status
Date Date Organisation

Learning from third party delivery of a Tier 1

LNCF project — bid submission process 28 February 2013 28 February 2013 28 February 2013 EA Technology
Supporting Guidance for the I2EV (My vi
92 921 Electric Avenue) Novel Commercial 30 April 2013 30 April 2013 - EA Technology
30 April 2013
Arrangement
. . . vl
9.2.1-Annex1 Management & Delivery Document 30 April 2013 30 April 2013 30 April 2013 EA Technology
o . . vl
9.2.1 - Annex 2  Principal Contract Template 30 April 2013 30 April 2013 30 April 2013 EA Technology
. . . vl
9.2.1 - Annex3  Partner/ Supplier Task Order Template 30 April 2013 30 April 2013 30 April 2013 EA Technology
9.2.2 Review of Novel Commercial Arrangement 30 October 2015 - - EA Technology In progress
9.2.3 Updated Principal Contract Template 31 December 2015 - - EA Technology In progress
Project Processes Report,
including templates, meeting records and
9.3 931 evaluation of collaboration between SSEPD 30 October 2015 - - SSEPD In progress
and Northern Powergrid with third party
interface

Framework for updating policies and
9.3.2 procedures at SSEPD, using suggestions 30 October 2015 - - SSEPD In progress
identified during the project

Assessment of DNO Project Management
9.3.3 Effort compared to previous innovation 30 October 2015 - - SSEPD In progress
projects
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SDRC Document Title Planned Delivery Actual Delivery Current Version Author Status
Date Date Organisation

RICARDO

9.4.1.1a Month 06 Independent Review Report 31 July 2013 Ricardo
Report in response to Month 06 ) )
9.4.1.1b Independent Review 31 July 2013 EA Technology
9.4.1.2a Month 12 Independent Review Report 31 January 2014 - - Ricardo
Report in response to Month 12 ) )
9.4.1.2b Independent Review 31 January 2014 EA Technology
9.4.1.3a Month 18 Independent Review Report 31 July 2014 - - Ricardo
9.4.1.3b Report in response to Month 18 31 July 2014 July 2014 vi1 EA Technology
Independent Review
9.4.1.4a Month 24 Independent Review Report 31 January 2015 - - Ricardo
9.4.1.4b Report in response to Month 24 31 January 2015 - - EA Technology
Independent Review
Due to
9.4.1.5a Month 30 Independent Review Report 31 July 2015 - - Ricardo complete in
July 2015
. Due to
Report in response to Month 30 :
9.4.1.5b Independent Review 31 July 2015 - - EA Technology complete in
July 2015
9.4.1.6a Month 36 Independent Review Report 31 December 2015 - - Ricardo Not Started
Report in response to Month 36 ) )
9.4.1.6b Independent Review 31 December 2015 EA Technology Not Started
Customer Engagement Plan for Relevant v5.6
95 9501 Customers 28 February 2013 29 January 2013 1 March 2013 EA Technology
. v4.2
9.5.0.2 Data Protection Strategy (DPS) 28 February 2013 29 January 2013 1 March 205 EA Technology
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SDRC Document Title Planned Delivery Actual Delivery Current Version Author Status
Date Date Organisation

9.51.1 Sign up of 3 cluster groups 30 September 2013 EA Technology
9.5.1.2 Sign up of 5 cluster groups 31 December 2013 - - EA Technology
Sign up of 100 customers in at least 7
9.5.13 cluster groups 31 March 2014 5 March 2014 v1.0 EA Technology
9.5.14 Sign up of 10 cluster groups 31 August 2014 5 March 2014 v1.0 EA Technology
9.5.2 Allocation of Cluster Funding 31 August 2014 - - EA Technology
953 gqual Trials: Sign up minimum of 100 EV 31 August 2014 ) ) EA Technology
rivers
Findings from socio-economic analysis on De Montfort
96 961 public reaction to the Esprit technology 30 October 2015 ) ) University RS
Technology Integration Assessment Report
containing:
a) Views of the OEM community on the
impact of charge cycling on EVs
. . 22 May 2015
9.7 971 b) Recommendations of suitable cycle 30 June 2015 (approval date) Issue 1 EA Technology
times for EVs for demand-side pp
response
c) Evidence on whether the Esprit
solution is feasible
. . EA Technology /
Modelling to assess additional thermal and ) .
9.8 981 voltage headroom 30 November 2015 - - University of In progress
Manchester
EA Technology /
9.8.2 Potential cost and carbon emission savings 30 November 2015 - - University of In progress
Manchester
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Other internal project deliverables:

Deliverable Document Title Original Planned Re-planned Actual Current Author Status
Reference Delivery Date Delivery Date Delivery Date Version Organisation

Assessment of the initial trial and

RICARDO

Task 1itt recommendations on improvements to 12 March 2013 30 June 2014 28 June 2014 v0l University of
. Manchester
the design
- Technical literature survey of load University of
12
Task Lii shifting potential of EVs and heat pumps 30 May 2014 25 August 2014 Manchester
Social-economic literature survey of
Task Liii customer behaviour with EVs and 28 June 2013 i 28 August 2013 De Montfort
acceptance of direct control of University
appliances
Report(s) confirming integration of the
Task 3i technology into charging points or other 30 June 2015 - EA Technology
loads 4
Report(s) confirming charging points,
Task 4it6 Esprit technology and monitoring 28 March 2014 3 October 2014 EA Technology

installed

11 The Deliverable Task 1i has been supplied in UoM Deliverable 1.1 from their first Work Activity

12 The Deliverable Task 1ii has been supplied in UoM’s second deliverable report from their Work Activity 2

13 EA Technology confirmed during the M30 Review Meeting that this internal project deliverable (Task liii — Social-economic literature review) has
been delivered

14 This internal project deliverable may have been incorporated into SDRC 9.7.1
15 This internal project deliverable is included in SDRC 9.7.1

16 A separate report for Internal Project Deliverable Task 4i has not been prepared. However, confirmation of installation of charging points, Esprit
technology and monitoring equipment has been provided in the Monthly Project Assurance Reports and Meeting Minutes, and in the Six Monthly
Progress Review Report (Task 11 documents)
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Deliverable Document Title Original Planned Re-planned Actual Current Author Status
Reference Delivery Date Delivery Date Delivery Date Version Organisation

Report documenting likely number and

length of switch-offs under different

Task 4ii o S - 28 March 2014 31 October 2014 October 2014 vl.1l EA Technology
scenarios, including impact of higher
capacity charging

Task 5it” Data collection report 1 2 June 2014 - EA Technology
Data collection report 2 1 December 2014 - 16 Dzeocle:nber v1.0 EA Technology
Data collection report 3 1 June 2015 - EA Technology
Data collection report 4 1 December 2015 - EA Technology
Report on results from pre-trial

Task 6i questionnaires (Technical and Social 28 March 2014 - - - DS l_vlontfort

! niversity

Trials)
Report on results from questionnaires
issued 6 weeks after receiving the De Montfort
electric vehicle (Technical and Social 30 May 2014 ) ) i University
Trials)
Report on results from questionnaires
issued 3 months after receiving the De Montfort
electric vehicle (Technical and Social 25 July 2014 ) ) i University
Trials)
Report on results from questionnaires
issued 10 months after receiving the De Montfort
electric vehicle (Technical and Social 19 December 2014 ) ) i University

Trials)

17 The Data Collection Reports from Task 5 are now produced monthly, and are the outputs of ongoing data analysis

RICARDO

In Progress
Not Started

No longer

included in

the project
plan

No longer

included in

the project
plan

No longer

included in

the project
plan

No longer

included in

the project
plan
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Deliverable Document Title Original Planned Re-planned Actual Current Author Status
Reference Delivery Date Delivery Date Delivery Date Version Organisation

First draft —
24 August
29 May 2015 201518; Djn'i\f'/g?gfy“ In Progress
Issue SDRC
16 October 2015

Final Report on results from customer
interviews and social economic analysis

Combined Report
e Creation of computer-based models
to mimic the trial, i.e., corresponding
behaviour of (dummy) loads and the
technology
Task 7 e Report for WP 1 on findings from the
D1.1,1.2& initial trial data and the potential 30 June 2014 30 June 2014 28 June 2014 UoM
1.3 improvements of the logic and
design of the technology
e Data requirements for LV network
monitoring and agreed approach for
data transfer to Manchester
University

Combined Report
e Translation of network data from
SEPD and potentially other DNOs
into OpenDSS
Task 7 e Creation of non-valida}ted computer-
D21 228& based models of monitored LV
5 3' T networks ready to be used for
’ planning studies
¢ Review of available data and
techniques to model EV loads
including an initial assessment for
load shifting

25 August 2014 25 August 2014 25 August 2015 UoM

18 EA Technology confirmed that the delivery of the draft report for Task 6i has been postponed to 24 August 2015 at the request for De Montfort
University
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Deliverable Document Title Original Planned Re-planned Actual Current Author Status
Reference Delivery Date Delivery Date Delivery Date Version Organisation

Task 7
D3.1, 3.2,
3.3.&34

Combined Report

Translation of data/reports from
monitoring devices into OpenDSS
Production of validated LV networks
Creation of aggregated profiles with
and without EVs based on monitored
data

Representative LV networks

19 December

19 December 2014 2014

RICARDO

15 December

2014 UoM

Task 7
D4.1

Combined Report

Scenario-based deterministic impact
studies on validated and
representative LV networks
considering BAU integration

Report on findings from the
monitoring data and the potential
technical and economic challenges
that future EV/EHP penetrations will
pose to the management of LV
networks

25 May 2015 25 May 2015

UoM

Task 7
D5.1

Combined Report

Scenario-based deterministic impact
studies on validated and
representative LV networks
considering the technology

Report on the economic and
environmental benefits from adopting
the technology

31 August 2015 31 August 2015

UoM

In Progress

Task 10i

Dissemination plan

30 April 2013 -

EA Technology &
Automotive
Comms

January 2013 0.4
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Note:

o Little information has been received regarding progress or deliverables from Task 1
e Data collection reports from Task 5 have been produced monthly, at the request of SSEPD.

e The “for information” pack from Task 6 included communication regarding the revising the timeline for the questionnaires, focus groups and interviews.
This is in reaction to the various issues associated with the Esprit technology, which have affected De Montfort University’s delivery timetable. The exact
delivery timetable is still under discussion since it is dependent on the results of the latest software upgrade for the Monitor Controllers.

¢ Inthe M18 Review, deliverables for Task 7 were added to this table to align with the Schedule of Deliverables for Task 7.
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APPENDIX 3 EXPLANATION OF RAG INDICATORS FOR EACH REVIEW QUESTION

Question RAG Indicators

What is the reviewers’ overall assessment of the project
Adequate
so far?
Have the objectives for the period been achieved? - Partially -
Has the project made satisfactory progress towards .
. : ) Partially
meeting the overall project objectives?
Has each Task made satisfactory progress against the Partiall
Project Plan of Works? y
Has the project implemented the recommendations from .
! . Partially
the previous Independent Review?
Have planned SRDCs been achieved for this reporting - Partially -
period?
Have planned milestones been achieved for this .
! ) Partially
reporting period?
What is the reviewers’ opinion of the delivered SDRCs? - Adequate -
Has _the project management been performed as Partially
required?
Has the collaboration between project partners and sub- .
) Partially
contractors been effective
Is there evidence of underperforming project partners or A little
sub-contracts, lack of commitment or change in interest?
Have the project partners adequately publicised the
project to raise awareness of the project with the general Partially
public?
Have the project partners adequately disseminated Partiall
results and learning from the project? y
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APPENDIX 4 MY ELECTRIC AVENUE DATA COLLECTION TOOLS

The purpose of Appendix 4 is to provide Ricardo staff with a high-level explanation of the
various data collection tools and services that are being used by the My Electric Avenue
project. Hard data is recorded and collected from the Monitor Controllers (MCs), Intelligent
Control Boxes (ICBs) and electric vehicles. Soft data is collected directly from the Technical
and Social Trial participants.

The Monitor Controllers and ICBs are components of the Esprit technology. For each
Technical Trial cluster, the Monitor Controller is located in the substations for the Low Voltage
feeder. The ICBs are connected to the recharging units for participants in the Technical Trial.
The My Electric Avenue project is using Nortech’s iHost Platform?!® for remote monitoring
and data collection from the Monitor Controllers and Intelligent Control Boxes (ICBs).

Nortech supply specialist monitoring technology products and services to energy utilities,
generator suppliers and system integrators. They use wireless communication technology,
such as GPRS, to provide real-time data displays. Email and SMS text messaging can used
to alert the project team if a data alarm is triggered. The iHost Platform provides a secure,
reliable, central host platform for receiving and storing data from a number of remote sites
using various communication channels and protocols.

The Monitor Controller includes an Envoy unit, which is a Nortech component for sending the
data to the iHost central server. The MC receives data from the ICBs on the low voltage
network, and forwards this data to iHost. The data string includes:

MC or ICB serial number

Date and time stamp, to nearest second

Voltage for each phase
Current for each phase

The Nissan CARWINGS service is a vehicle telematics service available for the Nissan LEAF.
A CARWINGS app? is available that allows Nissan LEAF drivers to control some vehicle
functionality from their smart phone, such as checking the current charge level, start charging,
check with charging should be complete, turning on or off climate control, scheduling when to
turn on climate control, and checking the estimated driving range. The MEA project are using
the CARWINGS service to collect vehicle data from the Technical and Social Trial vehicles.
EA Technology are working with Nissan to clarify which data fields can be made available to
the project team. Data from the CARWINGS service includes:

¢ Vehicle ldentification Number (VIN)
e Trip start time and finish time, to nearest second?
e Trip distance

19 Further information on the Nortech iHost Platform is available on their website:
http://nortechonline.co.uk/products/ihost-platform/ [Last Accessed: 1 July 2014]

20 http://www.nissan.co.uk/GB/en/YouPlus/welcome pack leaf/how_does_it_work.html [Last
Accessed: 1 July 2014]

21 Nissan CARWINGS defines the trip as the period between vehicle key on and key off. Itis
possible that a trial participants journey consists of more than one trip, if they stop the
vehicle at points during the journey, such as stopping at a service station
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¢ Battery state-of-charge at the beginning of the trip, provided as number of segments??
o Battery state-of-charge at the end of the trip, provided as number of segments

EA Technology have requested GPS coordinates to be included in their data set so they can
identify where the car was recharged. However, this data is not recorded by the Nissan
CARWINGS system.

The Nissan LEAF sends data to the CARWINGS service after 10 trips. Therefore the
frequency of data updates is dependent of how much the participant is using the vehicle.

De Montfort University are responsible for collecting soft data from the Technical and Social
Trial participants, via questionnaires and face-to-face interviews, which are activities within
Task 6.

22 The Nissan LEAF displays battery charge using 12 segments
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APPENDIX 5 RICARDO COMMENTS ON DOCUMENTS PROVIDED FOR REVIEW &
INFORMATION

Appendix 5 contains commentary on the documents submitted for review and for information.
Suggestions for improvement are emphasised in bold blue. Open questions or issues are
emphasised in bold orange.

Appendix 5A Ricardo comments on Task 0 — Novel Contract Arrangement documents

I2EV (My Electric Avenue) — Principal Contract Review
Filename: SDRC 9.2.2 - Commercial Learning Novel Commercial Arrangement V0.2.docx
Document Number: Task 0 #1

The second draft of SDRC 9.2.2. This SDRC is due to be delivered by 30 October 2015, so
the Reviewers expect the final version of SDRC 9.2.2 to be included in the M36 Independent
Review.

This draft provides an indication of the document structure and content, which appears to be
appropriate for this deliverable. There is some repetition within the document, which
should be resolved in the final version. For example Figure 1 is repeated in Figure 5.

MEMO - Task 0 - SDRC 9.3.1 Planning Summary
Filename: 86002_0_M_Planning Summary 9.3.1 v0.3.docx
Document Number: Task 0 #2

This internal project memo documents the structure and expected content for SDRC 9.3.1, and
confirms that work has started on this deliverable.

Section 2 of SDRC 9.3.1 will contain an interesting list of benefits and drawbacks of the Novel
Commercial Arrangement as viewed by EA Technology. EA Technology have confirmed that
feedback from SSEPD and Northern Powergrid will be incorporated into this deliverable.

Appendix 5B Ricardo comments on Task 3 — Integration of technology with charging
point documents

Successful Delivery Reward Criteria 9.7.1 — An Assessment of ‘Esprit’ Integration
Filename: 86002_8 R_SDRC 9.7 Issue 1.docx
Document Number: Task 3 #1

Successful Delivery Reward Criteria 9.7.1 — An Assessment of ‘Esprit’ Integration
Filename: 86002_8 R_SDRC 9.7 Issue 2.docx
Document Number: Task 3 #3

This is a key document for the M30 Independent Review since it provides a summary of the
Esprit technology, how it has been integrated for this Technical Trial, some of the lessons that
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have been learnt during the project, and EA Technology’s recommendations for future
improvements. The first complete draft of this document was included in the initial
documentation pack for the M30 Independent Review (Task 3 #1). An updated version, issue
2, was sent prior to the M30 Review Meeting (Task 3 #3).

Once approved by SSEPD and submitted to Ofgem, SDRC 9.7.1 will be published on the My
Electric Avenue project website along with the other SDRCs.

This document provides evidence of how much has been learnt about the Esprit technology
through conducting the Technical Trial. The learning has been extensive, covering all aspects
of the technology from its design and installation to in-situ operation and functionality. The
project team has also thought about potential business models for the commercial roll-out of
the technology. Obviously, more learning will be acquired during analysis of the Technical
Trial data and during decommissioning. It is expected that this learning will be captured in
future SDRCs.

The learning that has been captured in this report is good and relevant. However, some parts
of this SDRC 9.7.1 report may be difficult to comprehend if the reader is unfamiliar with the
project. The report uses many terms, phrases and abbreviations that are unique to the project
and its sector. Better explanations of the terms and phrases (e.g. “cycle time”), especially at
first point of use, would aid understanding.

It is noted that EA Technology commissioned additional analysis, which was not part of the
original project scope of work, to provide understanding of the likely impact of Esprit on voltage
variance and cable thermal ratings.

Clarification on the report contents, following discussions with EA Technology by email and at
the M30 Review Meeting:

o Compatibility of Esprit with different types of charging equipment

The Esprit system has been trialled with two types of EV charging points. Rolec
Wallpod EV Ready single charging points have been used for the residential clusters.
Elektromotive Single and Dual charging points have been used at the Your Homes
Newcastle commercial cluster.

EA Technology have contacted other domestic charging point suppliers to ask for
opinions on how compatible Esprit might be with other types of EV charging points.
Chargemaster, EC Charging and ABB have responded. Feedback from this activity
is included in SDRC 9.7.1.

e Figure 4: Pole Mounted Trial MC Enclosure and Connections

The electrical connectors to the Monitor Controller are located behind the box, which
is why they are not visible in Figure 4. The box is mounted on the pole just above
arm reach, making it accessible by ladder.

EA Technology have more pictures of the installation and Rogowski coils.
o Esprit logic

Each ICB has an internal timer for measuring the duration since the last “switch-off”
signal from the Monitor Controller. If the internal timer exceeds a “maximum OFF
time” since the last MC signal, the ICB relay will revert to “on”. The duration “maximum
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OFF time” duration is 30 minutes. This can be reset, either through the MC if the ICB
is in communication with the MC, or by a direct, manual connection to the ICB.

The Esprit control cycle starts with the first “switch-off” signal. The ICB reports back
on the duration since it was last energised (“switched-on”). This relates to the
communication between the MC and ICB. It does not relate to how long an EV has
been charging.

The Monitor Controller is monitoring the loading on each phase of the low voltage
feeder. If the current threshold is exceed on one phase, the MC will start a curtailment
mode cycle on that phase only.

ICBs are toggled with the MC at installation. This is how the MC knows how many
ICBs are connected to its Esprit system, and which phase current the ICBs are on.

EA Technology have commissioned nine Work Packages to confirm if the Esprit logic
is operating as expected. These Work Packages will use the data collected from the
Technical Trial, along with test data collected by EA Technology from an Esprit test
rig in a controlled environment.

e Commercial Model (Chapters 7 and 8)

EA Technology have considered how the commercial arrangement of the My Electric
Avenue project could be adapted to become the commercial model for Esprit and
other Demand Side Response technologies.

Suggestions for improving this report:

e Add alist of acronyms and abbreviations

e There is a small inconsistency between the issue date on the front cover and the
approval date on the second page (Issue 2 — 15 June 2015 vs. 11 June 2015)

e Define “cycle time”, since this could be interpreted in different ways depending on
the reader’s background

e Change the diagrams in Chapters 7 and 8 (Figures 8 - 11), so that “Network Priority
List” and “DNO” feature at the top of the diagram. This will make is easier for
readers to understand the prime contract is between the DNO and the Project Lead

e Data charts — When data is presented in a figure, add a label to make it clear if the
data presented is from the Technical Trial or from simulation models

e Foot note 25 (p62) — Change the reference format to a standard format to avoid
confusion (e.g. Harvard)

e For future reports — consider asking colleagues not involved in the My Electric
Avenue project to review the report. This would help identify areas of the document
that might be unclear for external readers unfamiliar with the My Electric Avenue
project

Suggestions for further activities:
e Consider adding survey questions into the upcoming webinars
s EES '
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Most web-conference tools include functionality for asking the audience for their
opinion. The upcoming webinars, especially the automotive one in July, could be a
good opportunity to checking assumptions about the impact of Esprit, etc.

e Section 11.3 (p48) — The impact of cycle times on customers will need to be
reviewed again after the completion of SDRC 9.6 (De Montfort University’s Task 6)
and analysis of the Technical Trial data. If a Technical Trial participant never
experienced EV charging curtailment during the trial, then they would have no reason to
complain. However, if a Technical Trial participant has experienced frequent and long
durations of EV charging curtailment, their complaints might be reasonable.

Recommendations for future generations of Esprit:

e Consider what data should be logged by the Esprit system for diagnostic purposes
e Review and revise the Esprit logic, incorporating learning from the project

— The logic applied in the Esprit system for the MEA Trial was sufficient to demonstrate
that EV charging could be curtailed in each Technical Trial cluster. However, as
indicated already in project learning, the logic is too simple for a wider rollout of the
Esprit technology.

e Reconsider the human machine interface for the Esprit system. A “charging
curtailed” feature would help users know that they EV charging point is not broken

¢ Maintain a “Technology Watch” on the development of plug-in vehicles and EV
charging points

Automotive technology for plug-in vehicles is developing rapidly, compared to power
distribution networks. Many vehicle OEMs have launched or have announced plans
to launch plug-in hybrids or electric vehicles. Market projections have also changed
compared to forecasts a few years ago.

EV charging points are relatively new, with products continually evolving. Vehicle-to-
grid (V2G) communication is being explored.

Changes in automotive and EV charging point technology is likely to impact on the
requirements for Esprit type systems. Therefore, it is important to maintain an
awareness to changes in the automotive and EV charging point markets and to
understand the implications of these changes on Esprit type systems.

e Review the Esprit Business Plan

After the My Electric Avenue project, EA Technology should carefully review the
Business Plan and likely Return on Investment for Esprit. This review should
incorporate learning from the My Electric Avenue project.

Note: This report lists three other documents that have been prepared as part of SDRC 9.7.1:

e SDRC 9.7.1 Voltage variance: the impact of Electric Vehicles
e SDRC 9.7.1 Impact of Esprit on Heat Pumps
e SDRC 9.7.1 Impact of Esprit on Cable Thermal Ratings
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Commentary on these documents is provided later in this section.

MEMO - Summary of Esprit Modifications
Filename: 86003_4_M_Summary of Esprit Modifications v0.1.docx
Document Number: Task 3 #2

Useful summary of the changes to the Esprit hardware and software during this reporting
period (January to May 2015)

e What has been done to ensure that the phase current data from the DIN Rail monitors can
be appropriately time aligned to other data sets?

— The Rail350 data is logged using the Envoy units which also captures monitor
controller and ICB data. The data from these three Esprit data streams is time
stamped by the Envoy unit before it is logged by iHost, this ensures time alignment of
the data.

¢ Is the phase current data logged at the same frequency as the data from the Monitor
Controllers?

— Yes, the DIN Rail data is captured at 1 minute frequency, in the same process that
captures the monitor controller data.

SDRC 9.7.1 Impact of Esprit on Heat Pumps — Supporting documentation Filename:
86002_8 R_HeatPumplmpactEsprit_Issue 2.docx
Document Number: Task 3 #4

An excellent report summarising EA Technology’s desk-based investigation into applying
Esprit to heat pumps. The report is well written and the conclusions clearly drawn.

SDRC 9.7.1 Voltage Variance: the Impact of Electric Vehicles
Filename: 86002_8_R_Flicker Analysis SDRC 9.7 Issue 4.docx

Document Number: Task 3 #5

A good report presenting the results from additional analysis conducted by EA Technology.
This analysis investigated the potential impact on voltage variation (flicker) associated with
switching off several EV chargers at the same time. An appropriate level of analysis and
results is presented in this report.

SDRC 9.7.1: Impact of Esprit on Cable Thermal Ratings
Filename: 86002_8 R_Cable Thermal Rating SDRC 9.7 Issue 3.docx
Document Number: Task 3 #5

A short report on additional analysis, which has been written well. EA Technology
commissioned this additional analysis to gain understanding of the potential impact of Esprit
operation on the thermal rating of electric cables.

¢ It would be helpful to define “charge cycle time”, since this could be interpreted in
different ways depending on the reader’s background
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e How sensitive are the results to the reconstructed data? Would a different result
have been obtained if different reconstructed data had been used?

Appendix 5C Ricardo comments on Task 4 — Cluster Establishment / Installation of
Equipment

MEMO — De-commissioning briefing memo v0.4
Filename: 86002_4_ M_Decommissioning briefing vO 4.docx
Document Number: Task 4 #1

This memo outlines the decommissioning activities, roles and responsibilities. The document
shows that the MEA project team has carefully and thoroughly considered all aspects of the
decommissioning process, and the implications for Trial Participants, DNOs and other
stakeholders.

MEMO — Recommendation for Updated Esprit Limits
Filename: 20150611 Updates to Esprit Limits.docx
Document Number: Task 4 #2

A useful summary of the new limits for triggering Esprit switching. According to this memo, the
new limits were to be implemented the week commencing 22 June 2015. It is unlikely that the
limits will be changed again during the remaining two months of the Technical Trial.

Discussions with EA Technology confirmed that the threshold limits were changed in March,
and then changed again during June. The My Electric Avenue project have been monitoring
the current loadings for each cluster to ensure the threshold limits are suitable for triggering
Esprit curtailment.

Reports presenting data analysis results should include an explanation of the various
threshold limit changes made during the Technical Trial, to help readers interpret the
data appropriately.

Appendix 5D Ricardo comments on Ta sk 5 — Monitoring Trial documents

Task 5 documents #1 - #5 provide evidence that raw data has been collected from the Esprit
technology via the iHost system during this reporting period, and that this data is reviewed
regularly.

Task 5 documents #6 - #10 are documentation associated with the MEA database and
associated data software tools.
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Task 5 - Summary of network data and data from re-installed ICBs — January 2015
Filename: 86002_5 PR_Network and ICB Data Report_Jan_v1.3.pdf
Document Number: Task 5 #1

An internal project monthly report on network monitoring, communication and data collection
for the Technical Trial. It contains a useful summary of technology installation dates and
software upgrades as of 20 January 2015; a copy of the procedures applied to monitor
electrical loading across the Technical Trial networks during Christmas 2014; and evidence of
Esprit operating in “curtailment mode” in Chineham in December 2014 to January 2015.

Clarification on the report contents, following discussions with EA Technology at the M30
Review Meeting:

e This document is a different format to the other data monitoring documents for February
to May 2015 because it served a different purpose.

e Section 2.4, Table 3 — Chiswick Phase 2 is recorded as reaching 78% of maximum loading
in December 2014 — January 2015. This agrees with the University of Manchester’s
simulation work, which predicted that Chiswick would be the first cluster to exceed the
maximum loading limits, if EV penetration increased to 40-60%.

e Chineham was one of the first clusters to receive the MC software upgrade on 22
December 2015. The charts in Appendix C show incidents over the Christmas period
when the Esprit system operated in “curtailment mode”. The shaded bars show when an
ICB has been “switched-off”. Unfortunately, the MC was in communication with only 2 of
the 5 ICBs on Phase 2, which is why it appears that only ICB CRGO08 is curtailed.

¢ Note: An ICB may “switch-off” even though it is not connected to a charging EV at the
time.

MEMO — Network monitoring — monthly update February 2015
Filename: 86002_5 M_Network and ICB Data Report_Feb_v0.3.pdf
Document Number: Task 5 #2

MEMO — Network monitoring — monthly update March 2015
Filename: 86002_5 M_Network and ICB Data Report_March2015 v0.1.pdf
Document Number: Task 5 #3

MEMO — Network monitoring — monthly update April 2015
Filename: 86002_5 M_Network and ICB Data Report_April2015_v0.2.pdf
Document Number: Task 5 #4

MEMO — Network monitoring — monthly update April 2015
Filename: 86002_5 M_Network and ICB Data Report_May2015 vO0.1.pdf
Document Number: Task 5 #5

The four internal project memos on network modelling provide evidence that raw data has
been collected from the Esprit technology via the Monitoring Control and iHost system. EA
Technology confirmed that this reports were prepared for SSEPD in advance of the monthly
Project Assurance Meetings.

These reports do not include data collected from CARWINGS, since this information was no
longer required for the Project Assurance Meetings. CARWINGS is considered to be a
secondary data source. The quality of the raw data is checked during the weekly automated
checks. CARWINGS data is used by the University of Manchester to verify their models.
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There are several reasons for the ICB data gaps. PLC communication reliability has been an
issue throughout the Technical Trial. EA Technology are currently preparing a report on the
factors that appear to influence PLC communication reliability. It is thought that an Esprit
software problem is also contributing to the data gaps. The MEA team have observed sudden
drops in communication reliability in several clusters after 2-3 months of fairly consistent
communication. A software update appears to have improved communication reliability in the
short term.

e What information has been gained from the data collected so far?

— Some information based on analysis of the raw data was provided in the Project
Progress Report. More information will be provided in the PLC report.

¢ Note: The Memo subject title for May 2015 is incorrect

MEMO - Automatic Database Error Checking
Filename: 20150413 Automatic Error Checking Memo.docx
Document Number: Task 5 #6

This document is a design guide to the various error checking algorithms that are applied to
the MEA raw data stored in the MEA database. The database error checking programs are
applied automatically at weekly intervals.

The document also contains results from verification testing of the error checking programs.

e Why is the design guide provided in a memo format rather than as a stand-alone document
with appropriate document version history applied?

— This is an internal document and as such the format was deemed fit for purpose
o What were the requirements / specifications for the database error checking programs?
— This is set out in the database specification (Section 3.7)

MEMO - Summary of MEA Database Tools
Filename: 20150527 Database Tools Summary Memo.docx
Document Number: Task 5 #7

This memo contains a summary of five of the MEA data software tools that have been
developed for handling the data from the Technical and Social Trials. The five tools are for
directly accessing the SQL database, accessing the data via Excel, the MEA Project
Dashboard, downloading data to Excel and MEA Switching Validation Tool for identifying when
Esprit has or has not curtailed EV charging.

This memo contains hyperlinks to other documents stored on EA Technology’s project server.
The Reviewers have not had access to these documents during the M30 Independent Review.

It should be noted that this is not a complete list of the MEA Database Tools since it does not
cover the MEA Database, or the error checking programs. There may also be other MEA
Database Tools that the Reviewers are unaware of.
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86002_5 — My Electric Avenue — Stage 3 Specification
Filename: MEA SQL Stage 3 Spec Marked Up Following BL Review.docx
Document Number: Task 5 #8

This document contains the specification for the third stage of development of the MEA SQL
database. It has been provided as evidence that the MEA project team reviewed the database
requirements at the beginning of this reporting period, in response to the recommendation in
the M24 Independent Review. Track changes have been applied to provide an indication of
how the changed following a series of requirement reviews in January and February 2015.

MEA database development Stage 1 focused on accessing CARWINGS data. Stage 2
covered importing data from CARWINGS and iHost into the SQL database. Stage 3 is about
providing tools for accessing and analysing the data stored in the MEA database.

This document includes high-level specifications for:
¢ Editable fields in the database that the user can update, with regard to participant

and cluster metadata

e Data storage and back-up requirements, including allowance the iHost data
format changes from API to CSV files

¢ Data export requirements

e How missing data should be displayed

o Ability to flag data points

o Ability to clean data and add in missing data points
e Ability to change time format

e Ability to check if charging activity from CARWINGS data aligns with charging
activity from iHost data

e Converting units (e.g. Wh to kwh)

e Analysis of Esprit switching events

e Ongoing support for query creation / a new query GUI
e Automatically checking the data

This document does not include the specifications for the dashboard.

The Reviewers are concerned that the MEA Project Team may not have fully considered the
requirements associated with data storage, processing and analysis. The Reviewers are
concerned that this document has been issued as an amended draft, containing “draft
specifications”. The Reviewers appreciate that the requirements for data processing and
analysis will change as the project progresses. However, the requirement for flexible data
processing tools should be captured in the specification document, and changes to the
tool specifications should be managed through an appropriate Change Request
process.

Further comments:

e The document title should be updated to include reference to the MEA database

e The date on the front cover should be updated to match the date in the document
history

Il = b
7 July 2015 Page 62
© Ricardo plc 2015



RD15-000890-4 Q005691
Client Confidential

“My Electric Avenue” Project
M30 Independent Review

MEA database (SQL) for monitored data — Guide
Filename: 86002_5 R _MEASQLDatabaseGuide_vO0 4.docx
Document Number: Task 5 #9

This document is used as a general guide to the MEA SQL database. It summarises the
database requirements, import processes, and database fields. This document is part of the
support documentation for the MEA database and associated software tools.

¢ Note: During this reporting period the data transfer from iHost has changed from (daily)
Application Program Interface (API) to weekly CSV files provided by Nortech. The CVS
files are considered to be more reliable method for transferring the data

My Electric Avenue Dashboard Documentation
Filename: 86002_5 Dashboard Documentation v6.docx
Document Number: Task 5 #10

This document explains the design of the MEA Dashboard. It also contains the version release
notes for the MEA Dashboard.

Further comments and questions regarding MEA database and data analysis tools:

e Based on the evidence supplied for the M30 Independent Review, the support
documentation for the MEA database and data analysis tools appears to be inconsistent
and disorganised. This is in stark contrast to customer engagement activities and the
management of the Technical and Social Trials, which have been very well organised by
the MEA project team. However, it is reminiscent of support documentation associated
with the Esprit technology, which was reviewed in previous reporting periods (e.g. Method
Statements).

e In hindsight, the MEA project team should have conducted the following activities
in parallel to customer recruitment during Year 1 of the project:

— Captured requirements for data analysis, data collection and data storage

— Defined the Quality Plan for the data collection, storage and analysis software
tools. An explanation of a software Quality Plan is provided in Appendix 7

e During the close-out phase of the project, the MEA team should ensure that the
data, database and associated software tools have been suitable documented for
archiving. The documentation should be sufficient to allow someone in six months’
time to access the data, use the tools and interpret the results.
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Appendix 5E Ricardo comments on Task 6 — Trial Participant Interviews documents

NO TITLE
Filename: MEA DMU SDRC Report Schedule 100415 - DMU amended.xIsx
Document Number: Task #1

Updated schedule for Task 6, showing data collection for socio-economic modelling will be
complete in July 2015, and that the SDRC report will be complete by October 2015. The
delivery schedule includes as least two face-to-face review meetings with EA Technology.

Social Research
Filename: DMU revised schedule 22.05.2015.pptx
Document Number: Task 6 #2

Short presentation by Jill Fisher, De Montfort University, to outline the objectives, and data
collection process for Task 6.

There have not been any major changes to the Task 6 plan since the M24 Review. There
were some variations it the data collection schedule for the third questionnaire.

MEMO - Impact of data challenges on DMU deliverables
Filename: 86003_11 M_Impact of data on DMU deliverables vO 2.docx
Document Number: Task 6 #3

A memo from EA Technology to De Montfort University to confirm the impact on SDRC 9.6 of
the various issues experienced with the Esprit technology during the Technical Trial.

Appendix 5F Ricardo comments on Task 7 — Modelling

Work Activity 4 “Business as Usual Deterministic Impact Studies” — Report for
Deliverables 4.1 and 4.2

Filename: UoM-EA-Technology_MEA_Deliverable4.1v02.pdf

Document Number: Task 7 #1

Another excellent, quality report from the University of Manchester. This report is the internal
project deliverable Task 7 D4.1 and D4.2.

e Spring and autumn are referred to as the ‘shoulder seasons by the University of
Manchester. This is because the electrical load ramps up during the autumn and ramps
down in the spring

e Given UoM’s investment predictions for upgrading LV feeders, will Esprit be
commercially viable?

— EA Technology have confirmed they will be conducting further economic analysis
using their own Transform model
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Note: UoM use the LV feeder to identify each Technical Trial cluster instead of the MEA
Technical Trial Cluster name. Table 5 provides the Independent Reviewers’ best guess for
how the LV feeder names align with the Technical Trial Cluster names.

Table 5: Technical Trial Cluster names

Technical Trial Cluster name, as LV Feeder name, as used by
used by EA Technology University of Manchester

Chiswick Corney Road LV Feeder
Chineham Cufaude Village LV Feeder
Lyndhurst Forest Edge LV Feeder
Marlow Ryans Mount LV Feeder
Whiteley Clydesdale Road LV Feeder
South Gosforth Gosforth Audley LV Feeder
South Shields 1 Cleadon Manor LV Feeder
South Shields 2 Valley Lane East LV Feeder
Wylam Wylam Dene LV Feeder
Your Homes Newcastle Your Homes Newcastle

MEMO - Impact of data ‘gaps’ on UoM deliverables
Filename: 86003_11_M_Impact of data loss on UoM deliverables vO 3.docx
Document Number: Task 7 #2

MEMO - Impact of data ‘gaps’ on UoM deliverables
Filename: 86003_11_M_Impact of data loss on UoM deliverables vO 4.docx
Document Number: Task 7 #3

Document #3 appears to be a later version of document #2. The only difference between the
documents is the inclusion of subheadings in #3.

This internal project memo confirms that the MEA project team have considered the impact of
missing data on the delivery of SDRC 9.8.1 and SDRC 9.8.2. The University of Manchester
have confirmed that the missing data will not impact on their ability to complete their analysis.
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Appendix 5G Ricardo comments on Task 11 — Project Management documents

5% Project Six Monthly Progress Report
Filename: 86003_11 PPR_June_2015 Issue 1.docx
Document Number: Task 11 #1

5% Project Six Monthly Progress Report
Filename: 86003_11_ PPR_June_2015 Issue 2.pdf
Document Number: Task 11 #5

A pre-approval version of the 5" Project Six Monthly Progress Report was sent to Ricardo on 27 May
2015 (Task 11 #1). This was superseded by the updated and approved version was sent to Ricardo on
17 June 2015 (Task 11 #5). The comments below reference the final version approved by SSEPD:

o Why have only 2,226 of >17,000 switching events affected EV charging? (p5, p23)

— The Monitor Controller will switch to “curtailment mode” if the current threshold is
exceeded. The “switch-off” signal is sent to all ICBs in communication with the MC
on relevant current phase regardless of whether an EV is charging or not. These
“switch-off” or “switch-on” signals are referred to as switching events. Obviously, EV
charging is only curtailed if an EV happens to be charging during the “curtailment
mode”.

o If the number of EVs that can be switched off simultaneously is limited to 5, what impact
will this have on the ability of Esprit to control LV loading if every household has an EV?
(p5, p24-25)

— The Esprit logic needs to be revised so that the “switch-off” signals are staggered.

¢ Why has 94,000 hours of charging data been collected from the Social Trial participants,
when only 20,000 hours of charging has been collected from the Technical Trial
participants? (p5, p23) Do the Social Trial participants use their EVs more than the
Technical Trial participants?

— The EV charging statistics are from different data sets. The Social Trial hours of
charging data is from CARWINGS. The Technical Trial hours of charging is from
iHost.

¢ Installation of the Monitor Controller at Lyndhurst has taken significantly longer than
previously thought, which has impacted on the Technical Trial duration for this cluster.
What would be done differently next time? (p7)

— Place a formal request with the SSE contractors to book time slots for reviewing the
Method Statements. The MEA budget could have been used to book half day slots
for this, just as was done for site visits. This would have ensured that the Over Head
Lines Team leaders had agreed time slots to review the material issued to them.

e Could you provide us with more information about the changes to threshold limits during
this reporting period? (p7)
— The current loading for each cluster has been reviewed weekly by the MEA project
team. Threshold limits were re-set in March and again in June to ensure Esprit
“curtailment mode” operation could be tested

e Has the newly identified issue with retrieving data from Nissan LEAFs been reported to
Nissan? (p9)
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— EA Technology have reported on the CARWINGS data retrieval issue during the
monthly project partner meetings. The Meeting Minutes are sent to Nissan. So far,
EA Technology has not received a response from Nissan regarding this “bug”.

Itis disappointing the Ofgem still have not made a decision regarding the Change Request
to the Project Direction (p14)

e Has any analysis been conducted regarding the amount of EV charging curtailment and
the complaints received? (p18)

— The MEA team has reviewed curtailment data for the YHN cluster following a
significant number of complaints. The additional experimentation and analysis has
revealed that there is a delay between the ICB receiving the “switch-on” signal from
the MC and the reactivation of EV charging. This is because of the software start-up
routines embedded within the EV charging point.

e Regarding re-set Esprit to override EV charging curtailment, can any analysis be done to
understand the impact of this in the wider Esprit system? For example, of ICB A is re-
started, does this cause EV charging at ICB B to be curtailed? (p18)

— Such analysis is beyond the scope of the My Electric Avenue project

o The data analysis and feedback from YHN suggests that Esprit would not be a suitable
solution for commercial networks (p18). If the electrical loading is effectively flat, would
EV charging curtailment really be required?

— For commercial networks, such as YHN, a different solution is required. For example,
EV charging curtaiiment could be integrated into a wider “building energy
management” system

e |t is stated that “analysis of reliability of PLC has shown a clear correlation between
communication reliability and the distance between the substation of the ICB” (p19).
However the chart provided does not show clear correction (Figure 5-1), suggesting these
results are inconclusive. It is likely that there are other interactions influencing the
communication reliability. It is possible to plot PLC communications reliability against
distance and number of cable joints?

— EA Technology is preparing a report on PLC communication reliability. Analysis so
far shows a number of factors influence PLC communication and that the relationships
between these factors is complex. Plots of PLC communication reliability against
distance and number of cable joints will be included.

— In hindsight, the chart provided in Figure 5-1 is probably not suitable for
communicating the link between distance and communication reliability

— There are likely to be interactions between the variables influencing PLC
communication.  Consider multi-dimension analysis to investigate these
interactions.

e Only 51 of 99 Technical Trial participants have had their EV charging curtailed by Esprit
(p23). Why have the other 48 Technical Trial participants not experienced EV charging
curtailment? How will this impact on De Montfort University’s analysis in Task 67

— De Montfort University has requested information on which participants have
experienced curtailment and which have not. Becky Lees is currently preparing this
information using the iHost data.

— There is still learning that can be gained from the Technical Trial participants that have
not experienced EV charging curtailment
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What portion of Technical Trial participants by cluster have not experienced EV
charging curtailment?

— This has not been analysed
e Does Esprit always select the same ICBs for EV charging curtailment?

— Esprit is not programmed to do so. Which ICBs are selected depends on which ICBs
are in communication with the MC at the time of “curtailment mode” operation

o When will the review of the project website be complete? (p26)

— The website was updated at the end of June to align with the LowCVP Annual
Conference. The focus is on disseminating project learning. Results and reports will
be added as deliverables are completed

e How many of the abstracts submitted to CIRED 2015 were accepted? (p29)
— Two — one from EA Technology and one from the University of Manchester

Response to SSE from letter dated 13" November 2014
Filename: 86000_11 M_lIssue_Response to Letter dated 13th Nov_vO0 2.pdf
Document Number: Task 11 #2

This document was reviewed during the M24 Independent Review. It has been included in
this review as evidence that the MEA project team developed a contingency plan should further
issues with Esprit occur during the Technical Trial.

Risks in relation to Project Direction (requested) v1.10.
Filename: Risk Contingency register v4.30 May.xIsx
Document Number: Task 11 #3

Twenty-six new risks have been identify and added to the Risk Register during this reporting
period. Most of these risks are associated with data collection, storage, retrieval and analysis
of the trial data. Some of these risks have already been closed out.

Other risks to consider include:

e An error in a data analysis program leads to incorrect results

NO TITLE
Filename: High Level project organogram.pptx
Document Number: Task 11 #4

A useful document provided for information. Explains the people, roles and responsibilities of
the current MEA project team at EA Technology.
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APPENDIX 6 RICARDO COMMENTS ON OTHER DOCUMENTS CONSIDERED DURING
THIS REVIEW

Appendix 6 contains commentary on the documents submitted for review and for information.
Suggestions for improvement are emphasised in bold blue. Open questions or issues are
emphasised in bold orange.

Appendix 6A Ricardo comments on Task 9 — Project & Regulatory Recommendations
documents

SDRC 9.4.1 - 24 Month Independent Review

Available at
http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%2012EV%20My%20Electric%2
0Avenue%20Month%2024%20Independent%20Review%20v1.1.pdf [Last accessed 23 June 2015]
Document Number: Task 9 #1

This document contains the Executive Summary from Ricardo’'s M24 Independent Review
Report (RD15-000001-4), EA Technology’s response and SSEPD’s response. This document
outlines which recommendations from the previous Independent Review EA Technology
intended to implement in this reporting period.

Appendix 6B Ricardo comments on Task 10 — Dissemination documents

Top 10 tips for data monitoring

Filename: MEA top 10 tips for data monitoring vO_1.pdf

Available at:
http://myelectricavenue.info/sites/default/files/MEA%20top%2010%20tips%20for%20data%20monitori
ng%20v0_1.pdf [Last accessed 23 June 2015]

Document Number: Task 10 #1

Top 10 tips for database management

Filename: MEA top 10 tips for database management vO_2.pdf

Available at:
http://myelectricavenue.info/sites/default/files/MEA%20top%2010%20tips%20for¥%20database%20ma
nagement%20v0_2.pdf [Last accessed 23 June 2015]

Document Number: Task 10 #2

The next two documents in the MEA Top 10 Tips series. Both documents contain excellent
advice relevant for technology demonstration projects.

e The document quality control information (version number and date) does not match the
publication date and file name. This could be because the template was not updated from
the previous Top 10 Tips document.
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APPENDIX 7 SOFTWARE QUALITY PLAN

The following explanation of a Software Quality Plan has been adapted from Ricardo’s
Software Quality Assurance Manual, documents SQAM/BA/300, SQAM/BA/600 and
SQAM/CA/400.

Roles & Responsibilities

For the operation of the software quality system it is necessary to define roles responsible for
various aspects of the control and approval of software development activities.

e Supervisory Role — Responsible for coordinating how the software combines with other
company processes and monitoring progress towards overall goals. Depending on the
departmental area this role can have many names, for example Task Manager, Project
Manager, Product Manager, and Development Manager.

e Program Manager — Responsible for the software or module, the technical approach,
testing and release. The Program Manager co-ordinates software changes produced by
other developers and approves what they have done. The Program Manager is
responsible that quality assurance activities are carried out. The Program Manager
reports progress to the Supervisory Role.

e Developer(s) — Responsible for carrying out coding tasks under the direction of the
Program Manager. Developers should be experienced in the both the technical subject
matter and the development technigues of the software project. A Developer may be the
same person as the Program Manager.

e Reviewer(s) - Reviewers are responsible for the integrity of the software by performing
peer reviews. The only constraint on Reviewers is that they cannot review their own work.
Reviewers are usually members of the development team or are sufficiently experienced
with the technical subject matter and development techniques.

What is a Quality Plan? (Synonym - Software Development Plan)
There are two separate types of planning activity:
e Project Planning

This consists of splitting the requirements into a series of tasks, estimating resources and
budgets, creating timing charts and tracking progress.

e Quality Planning

This refers to how the software activities are set up organizationally and what
documentation and reviews are required for the software to be in control. There is
flexibility for individual projects to implement the quality requirements and guidelines in a
way which is appropriate for the project. In practical terms, the quality requirements of a
10 line script will be applied differently from those for a 2 person-year development
programme. A quality plan document simply defines this local process customisation.

All projects with software development activities must have a quality plan stored under version
control.
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Variations of the local software development practices from the default description should be
documented on the local quality plan. If the local quality plan does not include (or is blank)
one of the areas or key questions below, the default guidance is assumed to be valid.

Quality Plan Content

Purpose Basic description of software.

Which people are responsible?

Responsibilities . :
P (leader, developers, reviewers, sign-off)

Is a formal process for initiating the software or for new major
Initiate enhancements appropriate? (the business case)

What documents are recorded from this? (proposal, sign-off)

Configuration Where is the software repository?

Management What CM tool and practices are used?

Change Control How do users give feedback? Where is it recorded? Is it tracked?
Requirements Where is new functionality documented?

Design Where is design and theory documented?

Coding What coding standards used?

Testing What test plans are appropriate? Where are tests recorded?
User Documentation What is appropriate? Where is it documented?

Release How is the software released? Where are releases recorded?

Which reviews are appropriate?

(Proposal, Design, Code, Test, Beta Release, Production
Release)

Where are they recorded?

Reviews

Example Quality Plan

This guidance is designed to be appropriate for software developed as part of a typical Ricardo
project (consulting or research). The software is intended for small scale use, either internally
within a department or supplied to a client as a project deliverable. Although this example is
based on a MATLAB/Simulink model the guidance equally applicable to significant project
software created in C/C++, Visual Basic, Java, or Python.
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Note: This example refers to Ricardo’s Software Quality Assurance Manual (SQAM), project
delivery processes, IT servers and intranet tools.

Purpose (Basic description of software)

As part of consulting project Q#### a MATLAB/Simulink model is to be
developed to design a new control system.

Responsibilities (Which people are responsible? Leader, developers, reviewers,
sign-off)

The basic roles from SQAM/BA/300 are used.
Task Manager - X (Program Manager)
Department C Manager - Y (Reviewer for release sign-off)

Initiate (Is a formal process for initiating the software or for new major enhancements
appropriate (the business case)? What documents are recorded from this? Proposal,
sign-off)

The software development is initiated by the standard Ricardo PCDP
process.

Project Q#### records: Client proposal

Configuration Management (Where is the software repository? What CM tool and
practices are used?)

The departmental ClearCase (or CVS) server is used to store all software
development assets during the project.

The practices in SQAM/BA/500 are recommended.
Change Control (How do users give feedback? Where is it recorded? Is it tracked?)

The local departmental Mantis (or Bugzilla) server is used, under project
name Q####

The practices in SQAM/BA/900 are recommended.

The Change Control Board is the Task Manager acting with guidance from
project peers and the Department Manager.

Tools (Are any critical development tools used? tool, supplier details, version number)

MATLAB from The Mathworks Inc. (http://www.mathworks.com) Version 7.1
Service Pack 3.

Requirements (Where is new functionality documented?)

The software base requirements are described in the consulting project
proposal document.

Detailed requirements are recorded in a spreadsheet, this is used to direct
test work.
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See SQAM/DA/000 for requirement document guidance.
Design/Theory (Where is design/theory documented?)

If appropriate a single RD document that describes the theoretical basis of
the new controller technique is created.

See SQAM/FA/000 for design document guidance.

Otherwise all other design information is described as notes within the
MATLAB/Simulink model.

Coding (Refer to any coding standards used)

Variable names in the Simulink model follow the C&E modelling standard CE
2010

MATLAB code follows coding standard SQAM/GB/130
Testing (What test plans are appropriate? Where are tests recorded?)

Tests are according to the requirements spreadsheet, Test records form a
part of the final project report.

User Documentation (What is appropriate? Where is it documented?)

No user documentation is required, the Simulink model is "self describing"
for the purposes of the project.

The final project report describes the work and conclusions of the project.
Release (How is the software released? Where are releases recorded?)

A master copy of the Simulink model and release note following
SQAM/BA/700 are published in the project space area on R-World under
project QXxxxX.

The R-World publishing mechanism records the release.

The whole ClearCase asset database is labelled with the release number
after the release.

Releases of the model and final pdf report are delivered (by email) to the
client.

Reviews (Which reviews are appropriate? Proposal, Design, Code, Test, Beta
Release, Production Release. Where are they recorded?)

The standard PCDP consulting project process provides reviews for proposal
requirements, project progress, final report and project close down.

The final requirements and design documents are subject to Peer Review
SQAM/BA/800

Production releases are subject to Peer Review SQAM/BA/800 based on
check list SQAM/UA/900, sign-off is by Department C Manager.
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