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Stephen was appointed to his role at Transpower in 
October 2014. He is a Chartered Electrical Engineer 
and currently on the Board of the Electricity Engineers’ 
Association. Stephen was previously General Manager 
with Mitton ElectroNet – an engineering consultancy 
business. He has had a long and varied career within 
the electricity industry, including time with C.E.G.B, 
National Power, Nuclear Electric, Midlands Electricity 
Plc, Parsons Brinckerhoff Power and Meridian Energy. 
For a short period in 2002, Stephen was an Energy 
System Coordinator at Transpower. His present 
responsibilities include developing the Grid – planning 
the national transmission grid; developing grid upgrade 
plans; managing the regulatory approval processes, and 
working with customers to develop their connection 
points. 

GREEN Grid
Renewable Energy and 
the Smart Grid

Dr Stephen Jay
General Manager Grid Development
Transpower 
GREEN Grid Industry Advisory Panel Chair

REGISTRATION, TEA AND COFFEE09:00  

INTRODUCTION09:30

Introduction 
—

The GREEN (Gathering Renewable Energy in Electricity 
Networks) Grid project is a multi-disciplinary project that 
started in 2012. The seven-year project was funded by 
the Ministry of Business Innovation and Employment 
(MBIE),Transpower and the EEA and included active 
partnership between three New Zealand universities and the 
electricity industry. 

The GREEN Grid research team would like to thank all 
those who have contributed to the project, especially the 
programme’s co-funders and supporters, all members of 
the Industry Advisory Panel (IAP), Network Advisory Group, 
Customer Technical Advisory Group and participants at the 
GREEN Grid conferences, and our 2019 conference sponsors 
and external speakers. 

As the IAP Chair, Dr Stephen Jay has kindly accepted to 
introduce and facilitate this concluding conference.

Registration is in Rehua 102. Refreshments are available 
throughout the day in Rehua 108.
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Richard Hobbs
General Manager Strategy
Transpower

GREEN Grid summary 
and main findings
—

The GREEN Grid programme has used modelling of future 
trends in renewable electricity generation and household 
demand, together with in depth knowledge of electricity 
networks and power management, to ensure that New 
Zealanders have access to reliable, safe, and affordable 
renewable energy. It has incorporated invaluable industry 
experience, data and delivered exceptional value through:

• 10 peer reviewed journal 
papers

• 60 conference papers
• 100 conference 

presentations (20% 
international)

• 130 workshops and hui, 
sharing information with 
stakeholders

• 15 commissioned reports 
(including submissions to 
standards)

• 40 reports, white papers
• 5 EEA Best Student 

Papers
• 3 EEA Best Member or 

Non-member Papers
• 8 postgraduate theses
 

This talk will provide some highlights of the project, from 
Generation to Load through Impact on Networks.

Transpower’s view of 
the energy future
—

In 2018 Transpower released Te Mauri Hiko – Energy Futures 
which examined a range of electricity supply, demand and 
future technology scenarios. This began to explore what will 
be required for New Zealand to maximise the potential of the 
energy opportunity we are facing. Over the past 6 months 
Transpower has been working through a Te Mauri Hiko 
refresh to provide updated views on these findings. Richard 
will share Transpower’s Te Mauri Hiko work and some of 
the emerging insights from the Te Mauri Hiko refresh which 
is currently underway. He will also present some of the 
implications of Transpower’s view of the energy future for 
the sector and for emissions reductions. 

Richard is the General Manager of Strategy at Transpower, 
the owner and operator of New Zealand’s National Grid. 
At Transpower he is responsible for the development and 
implementation of the company’s strategy, as well as 
its innovation program and its New Ventures business. 
Prior to this role, Richard was based in Sydney where he 
worked as Investment Manager for Spark Infrastructure. 
Previously, he held roles at the Boston Consulting Group, 
Bloomberg New Energy Finance and the Australian 
Government. Richard holds an MBA with distinction from 
the University of Oxford’s Saïd Business School.

SUMMARY09:40

KEYNOTE10:00

Associate Professor Alan Wood
Department of Electrical and Computer 
Engineering, University of Canterbury 
GREEN Grid Principal Investigator

Alan completed his BE and PhD at the University of 
Canterbury, New Zealand, in 1981 and 1993. Between 
1982 and 1989 he worked for the Electricity corporation 
of New Zealand, and then for Mitsubishi Electric in the 
UK and the Middle East. He is presently an Associate 
Professor at the University of Canterbury. His interests 
are based around renewable energy technology, 
modelling, analysis and control solutions.
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Josh joined the EPECentre in September 2019 after 
completing a PhD with the GREEN Grid Project. His 
research is in the area of power system stability, and 
the impacts of variable renewable energy (VRE) on 
power system security. He completed his Bachelor of 
Engineering, Electrical and Electronic, at the University 
of Canterbury with First Class Honours in 2013. He is 
keenly interested about complex systems, their design, 
efficient operation and maintenance, within the complex 
decision processes of a deregulated industry, to benefit 
the general welfare of the country.

Dr Josh Schipper 
Postdoctoral Research Fellow 
EPECentre, University of Canterbury

System requirements modelling 
towards 100% renewable generation
—

A hydro scheduling tool has been developed to conduct 
system planning studies on New Zealand’s electricity system 
which incorporate wind generation and load growth. The tool 
uses Dynamic Programming optimisation and a simplified 
electricity and hydro system model of New Zealand. A 
hindcast study was conducted to verify the tool before 
predictions are made. There are various hydro scheduling 
tools that use a range of optimisation procedures and inflow 
uncertainty representation. Their associated models have 
differing levels of simplification and system aggregation. The 
computational benefits and accuracy costs of some of these 
aspects are investigated through this research. The primary 
outcome will be modelling guidelines for the assessment 
of New Zealand’s storage, peaking and transmission 
requirements as we approach 100% renewable generation, 
and a method to determine the relative values of different 
investment types (i.e. generation, storage or transmission), 
and how these values change as 100% renewable generation 
is approached.

Luke is a PhD student at the EPECentre, with the GREEN 
Grid project. His research is investigating the implications 
of New Zealand’s electricity system having 90% or more 
renewable generation. Significant proportion of the New 
Zealand Electricity is sourced from hydro generation 
backed up by some hydro storage. With introduction of 
greater amounts of variable renewable generation, the 
reliance on the hydro storage resource will increase. 
The uncertainty of wind generation compounds that 
associated with hydro inflows. Luke’s research is 
focusing on this variability and uncertainty.

Prior to being a PhD candidate, Luke was a research 
assistant for 6 months working on a variety of GREEN Grid 
related projects. He completed a Bachelor of Engineering 
with First Class Honours at the University of Canterbury 
in 2013.

GENERATION & TRANSMISSION: SHORT-TERM & LONG-TERM VARIABILITY10:20

Comparing the cost of 
different response speeds of 
Instantaneous Reserve
—
When wind energy becomes a larger proportion of New 
Zealand’s generation, the peak requirement for Instantaneous 
Reserves is expected to increase, as the contingency level 
associated with the HVDC link between the North and 
South Islands increases. Wind generation, which lacks 
directly coupled inertia, will decrease the time for the power 
system frequency to reach its minimum limits during such 
contingencies. Therefore, in the future it will be important 
that the correct reserves with sufficient response speed 
are available to meet this challenge. A method comparing 
reserve responses with differing costs is presented.

Luke Schwartfeger
Postgraduate student 
EPECentre, University of Canterbury
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Meeting customer 
expectations – Orion
—

Evolving technologies are presenting new opportunities for 
customers with greater choices and potentially lower costs. 
Continuing to deliver value to customers is critical, it starts 
with understanding customers, their needs and leads to co-
creation of customer solutions. Paul will explore these ideas 
and will share some of Orion’s current work in the Customer 
and Stakeholder sector.

Paul leads the Customer and Stakeholder team and 
is responsible for Orion’s external relationships 
including communications, stakeholder and customer 
relationships, and sustainability. With almost 20 years’ 
experience within the telecommunications sector, 
Paul has a sound appreciation for the difference 
infrastructure and technology can make for businesses 
and communities. Paul has a strong engagement with 
his local community. He is Chairman on the Ronald 
McDonald House SI Trust Board and a Trustee on the 
Christchurch Foundation.

KEYNOTE11:20

Paul Deavoll
General Manager Customer 
and Stakeholder
Orion

MORNING TEA11:00

Kindly sponsored by:
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Feasibility Analysis of Repurposing 
EV Batteries for Battery Energy 
Storage Systems  
—
Sponsor: DARC Technologies Ltd

Battery energy storage systems (BESS) are increasingly 
recognized as a crucial technology to enable the global 
transformation towards low-carbon, resilient power systems. 
Internationally BESS are being used to ‘firm’ increasing 
amounts of intermittent generation such as wind and 
solar and to provide ancillary services such as frequency 
regulation and voltage support. The falling costs of BESS 
and the ability to deploy the technology flexibly and quickly 
also mean BESS is being used to defer transmission and 
distribution reinforcement.

This project reviews the battery technology landscape for 
energy storage and investigates the feasibility of accelerating 
the BESS adoption primarily in New Zealand by repurposing 
electric vehicle batteries. The possibilities and potential 
issues for recycling battery materials at the ultimate end life 
will also be considered.

Cheng Zhang is currently a student of Master of 
Engineering in Management at University of Canterbury. 
He holds Bachelor and Masters Degrees of Vehicle 
Engineering from Tongji University of Shanghai, China. 
Cheng worked as Quality Engineer from 2012 until 2017 
at SAIC Volkswagen and was responsible for integrating 
lessons-learned management of field quality issues due 
to design flaws into their new vehicle models. He was 
also involved in the electrification of the Volkswagen 
vehicle models in the Chinese market through the 
investigation of potential EV battery failure modes and 
warranty issues. From 2017 to 2019, Cheng worked as 
Market Quality Senior Manager at ENOVATE, a Shanghai-
based EV manufacturer, and oversaw the failure analysis 
of batteries and other electrical components for the 
company’s first EV model.

Cheng Zhang
Master of Engineering in Management 
Student, University of Canterbury

Load and electric vehicle 
charging modelling within low 
voltage distribution network
—
An assessment methodology has been developed for 
voltage profiles in LV networks. LV network voltages can 
be controlled via a variety of technologies, each with their 
own costs and limitations. The assessment methodology 
separates voltage issues into the different categories 
suitable for each control method. The work has highlighted 
the statistical nature of voltage magnitudes, stemming 
from load and EV Charging diversity, and will be used to 
modify expectations regarding LV power quality. Realistic 
Electric Vehicle (EV) usage has been modelled within the 
assessment framework, and the best practical charging 
strategies have been shown for varying levels of EV uptake. 
It has been shown that for low and moderate uptake, the 
benefits of natural charging diversity are considerable. For 
high uptake, it is shown that setting EV chargers to charge in 
time for morning use is beneficial.

IMPACT OF EVS AND BATTERIES ON LOW VOLTAGE NETWORKS11:40

Euan is a PhD student at the EPECentre, with the GREEN 
Grid project. His research focuses on different strategies 
which can be adopted to ensure adequate power quality is 
maintained, in the presence of ever increasing distributed 
generation, on low voltage distribution networks. He is 
conducting experimental trials within the laboratory to 
test the capabilities of these different mitigation devices, 
using a representative distribution network testbed. 
Results from these trials, alongside economic appraisal 
of the different technologies, will help distribution 
companies identify the most effective solutions in 
facilitating the transition towards projected distributed 
generation scenarios. Euan completed a Master of 
Engineering in Electrical & Electronic Engineering with 
International Study, with distinction, at the University of 
Strathclyde, Glasgow, Scotland in 2016.

Euan McGill
Postgraduate student
EPECentre, University of Canterbury
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EECA’s strategy and discussion 
of EECA’s programme of 
work on peak demand
—
This presentation will cover the EECA strategic priorities 
and focus areas, including the Gen less campaign. Then 
an overview of some work and recent reports on electricity 
efficiency and on peak demand will be provided, starting 
with the strategic case for addressing Peak demand. 

It will include the recently released report on EV charging 
technology and an overview of the Smart EV charging 
projects in the Low emission vehicle contestable fund, 
the Smart appliances consultation under NZ/AU MEPS 
programme, the Hot water ripple control investigation and 
GridSpy (GREEN Grid, Otago) data analysis.

Vince has worked in the Electricity industry for over 
20 years, predominantly in markets and trading. He 
holds a Degree in Mechanical Engineering, and a 
Graduate Diploma of Applied Finance and Investment. 
His role as Strategic Advisor at the Energy Efficiency 
and Conservation Authority is focused on looking 
for opportunities to improve energy use and reduce 
greenhouse gas emissions across the New Zealand 
economy, with particular emphasis on the electricity 
system. 

LUNCH12:20

KEYNOTE13:00

Vince Smart
Senior Advisor Strategy and 
Programme, Energy Efficiency and 
Conservation Authority

Kindly sponsored by:
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Load shifting extension to the EECA 
Energywise Solar Calculator
—

The EECA Energywise Solar Calculator was originally 
launched in 2016 to give people interested in solar electricity 
a useful estimate about whether solar will be cost-effective 
for their household. As well as providing an independent 
source of advice, a secondary aim was to educate consumers 
about the characteristics of solar power.

A determining factor for the cost effectiveness of a solar 
system is the ability of households to self-use their generation.  
To this end, the Solar Calculator is being relaunched with the 
capability to shift some common household loads to times 
of day more likely to have generation via the use of timers 
and hot water diverters.

An overview of how the Solar Calculator estimates financial 
benefit will be presented along with the data sources it 
uses and underlying assumptions. The appropriateness of 
different financial metrics will be discussed and the impact 
of load shifting will be demonstrated with some examples.

Michael is Director of the Energy Management 
Programme in the Physics Department at the University 
of Otago. He is a theoretical physicist with a broad range 
of interests in both fundamental and applied topics. Prior 
to moving to Otago in 2014, he spent 9 years at the New 
Zealand Crown Research Institute Scion carrying out 
commercially-focused energy research. He has led the 
residential energy stream of the GREEN Grid research 
programme. This work aims to understand current 
patterns of electricity use in households, how new 
technologies like smart appliances, smart meters and 
photovoltaics might influence these patterns, and how 
flexibility in energy end use might enable greater uptake 
of variable renewables.

Socio-technical changes at the 
grid edge—significant savings 
or costly consequences? 
—
The GREEN Grid research, delivered by the University of 
Otago’s team, has explored implications of actual and 
potential changes in the way households engage with 
the electricity grid. This includes the adoption of new 
technologies, behavioural changes, and the implications of 
new business models. In this presentation we brings together 
our findings as a whole, and discuss how sociotechnical 
changes at the grid edge could either increase peaks and 
make NZ’s electricity more costly, or decrease peaks with 
less costly outcomes, depending on how both the ‘social’ 
and ‘technical’ are managed.

OPPORTUNITIES FOR HOUSEHOLDS13:20

Dr Sharee McNab
Research Engineer
EPECentre, University of Canterbury

Sharee is a Research Engineer at the EPECentre, and 
has worked on the GREEN Grid project exploring the 
incorporation of distributed generation systems and 
their effect on the electrical grid. Sharee was a Research 
Staff Member in the Nanofabrication and Exploratory 
Devices group at the IBM T.J. Watson Research Center 
in Yorktown Heights, NY. She has also worked as a 
Systems Requirements Engineer for Allied Telesis’ 
switch and router portfolio. Sharee McNab holds a PhD 
and a 1st Class Honours Bachelor of Engineering from 
the University of Canterbury.

Dr Michael Jack
Senior Lecturer
Department of Physics, 
University of Otago
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AFTERNOON TEA14:00

Kindly sponsored by:

Dr Stephen Jay
General Manager Grid Development
Transpower 
GREEN Grid Industry Advisory Panel Chair

Benefits and challenges of using 
distributed technologies for new 
demand response/grid services
—

The panel session’s intent is to cover and address the 
following topics and questions as a starting point:

• What are the key challenges to implementing demand 
response/grid services with distributed technologies?

• What benefits do you see for new demand response 
opportunities (eg distributed storage, EV smart 
charging) versus current demand response mechanisms 
(ie ripple control)? 

• Discuss the case for centralised versus decentralised 
control.

• What benefits should demand response opportunities 
offer for customers, and how should these be 
structured?

• What are the regulatory challenges of EDBs participating 
in demand response/grid services markets using 
distributed technologies?

PANEL SESSION14:20

Stephen Godfrey
Opportunities and Developments 
Manager, Orion
(See page 10 for bio)

Vince Smart
Senior Advisor Strategy and 
Programme, Energy Efficiency and 
Conservation Authority

Richard Hobbs
General Manager Strategy
Transpower

Associate Professor Janet Stephenson
Director of the Centre for Sustainability
University of Otago
(See page 10 for bio)

Associate Professor Alan Wood
Department of Electrical and Computer 
Engineering, University of Canterbury 
GREEN Grid Principal Investigator

Convenor

Panellists
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Associate Professor Alan Wood
Department of Electrical and Computer 
Engineering, University of Canterbury 
GREEN Grid Principal Investigator

Associate Professor Janet Stephenson is the Director 
of Centre for Sustainability at University of Otago, New 
Zealand. She is a social scientist with an interest in energy 
cultures and socio-technical transitions. She was the science 
leader of the recently-completed Energy Cultures research 
programme, which examined energy and mobility behaviour 
through a cultural lens. She also a researcher in the GREEN 
Grid programme on the future of New Zealand’s electricity 
grid, part of the Otago University team which is examining 
the implications of changing consumer expectations and 
technology uptake. She is the chair of the Board of the National 
Energy Research Institute.

Stephen Godfrey is the Opportunities and Developments 
Manager for Orion, the central Canterbury electricity networks 
business. He’s been with Orion for 20 years across a number of 
differing roles. His current position sees him keeping abreast of 
medium and long term developments and external environmental 
changes, particularly in the emerging technology area. He then 
helps determine Orion’s business strategy response and how this 
should be integrated into the business. Stephen is a firm believer 
in electric vehicles being a key contributor in the fight against 
global warming.

END15:30

Closing remarks
—

CLOSING REMARKS15:00

Panellist bios
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NOTES
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