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By Allan Miller  

2014 has been another successful year for the EPECentre, with significant achievements 
across our three core areas of student support and outreach, industry interaction, and 
research.  The highlight has been the launch of the new EPECentre scholarship, offered to 
final year secondary school students to support their studies in electrical and electronic 
engineering (EEE). These scholarships will, over the next few years, replace the current 
second and third pro scholarships, and encourage more secondary school students to take 
up a degree in EEE. The EPECentre received over 40 applications from around New 
Zealand, and as planned, eight scholarships were awarded.  We were impressed with the 
calibre of applicants, and look forward to our inaugural scholars joining the University of 
Canterbury in 2015. 

It is our members who make this scholarship, field trips, and outreach activities possible 
through contributions to the Power Engineering Excellence Trust (PEET), and by giving their 
time to help us.  Our members are displayed on the last page of this newsletter, and I am 
delighted to welcome Genesis Energy as a premium member to the EPECentre.  Genesis 
Energy’s membership, together with our existing members, will help sustain the EPECentre 
scholarship and field trips.  Conducting field trips to our member sites provides exposure to 
‘real’ engineering, and promotes our members’ companies to students.  We are excited to 
be able to add Huntly Power Station and other Genesis Energy power stations to our 
schedule for future field trips. 

In addition to hosting hundreds of secondary school students in our laboratories over the 
last year, we continue our outreach work with the development of a guide for teaching the 
electrical standard of Physics in Years 12 and 13.  The guide aims to bring electricity to life, 
to enhance the teaching of it, and to inspire more students to pursue the electrical 
component of the Physics curriculum. 
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In these pages we review outreach activities undertaken 
in 2014 together with other EPECentre events including 
our field trips, R&D Expo, and the GREEN Grid conference. 
Neville Watson presents results from his work toward the 
GREEN Grid project, specifically electric vehicle chargers 
and their power quality, and Bill Heffernan provides an 
update on the Joule Log Heating project. We also 
introduce our summer scholars with the GREEN Grid and 
Joule Log Heating projects, and profile one of our current 
EPECentre scholars. 

2015 promises to be another eventful year for the 
EPECentre. As well as settling into new temporary 
accommodation while the College of Engineering 
buildings are refurbished, we have a full plan of events 
concluding with an open GREEN Grid conference on 
25 November 2015. 

I would like to thank all our EPECentre staff for their 
dedication, and our members for their support in 2014. 
Your contributions are vital to the work we do and we 
welcome your feedback and suggestions. Finally I wish 
you all a Merry Christmas and a safe and Happy New Year. 

Allan 

EPECentre Outreach 

By Shreejan Pandey 

Demonstrations and workshops 

Over the past six months we have hosted over 400 
intermediate and secondary school students from around 
Canterbury who actively participated in our Outreach 
programme. Students experienced interactive 
demonstrations in the nanotechnology, machines and 
high voltage laboratories followed by a seminar on career 
opportunities with an EEE degree. This is an extremely 
popular programme for which we receive excellent 
feedback. Requests for inclusion in our 2015 Outreach 
programme have been received from secondary schools 
in Otago, West Coast and Canterbury. 

Learning resources  

The development of learning resources in the form of 
educational films about the fundamentals of electrical 
engineering has commenced.  These films will become 

part of the EPECentre Electricity Field Guide, a learning 
resource platform that takes students through lessons in 
electricity. 

Paul Agger demonstrates high voltage to secondary school students 

 Cathedral Grammar School students learn about electric machines 

EPECentre Events 

By Shreejan Pandey 

Power Systems Field Trips 

The EPECentre field trips continue to influence and inspire 
engineering students to join our industry. Due to popular 
demand, this year we organised two separate multi day 
trips. The South Island field trip, held in July, enabled 
students to visit and see Alpine Energy’s mobile diesel 
generator, Meridian Energy’s Manapouri and Benmore 
power stations, and White Hill wind farm (front cover 
photo), Transpower’s HVDC switchyard and the Tiwai 
Point Aluminium smelter. The North Island field trip, held 
in September, included Meridian Energy’s West Wind 
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farm, Transpower’s Haywards switchyard, Mighty River 
Power’s Nga Awa Purua geothermal station and the 
Kinleith pulp and paper mill. 

Engineering students viewing a generator turbine shaft, 
Manapouri Power Station 

The North Island highlights for many students were the 
opportunity to drive one of many electric cars owned by 
Northpower, and an overnight stay at the Rukumoana 
Marae.  Marae visits provide a cultural platform where 
students can learn about Maori customs, and industry 

and iwi representatives can emphasise the importance of 
understanding Maori values and how they can directly 
affect our industry. 

R&D Expo 

The annual R&D Expo held on 24 September showcased 
the latest research carried out by EPECentre staff, 
postgraduate and final year students. We celebrated the 
success of ten undergraduate EPECentre scholarship 
recipients and five postgraduate scholarship recipients. 
The event was well attended by our members, enabling 
an opportunity for students to present their work to the 
industry. Guest speaker, Alison Andrew, CEO of 
Transpower, spoke about the technology dependent 
future and highlighted the importance of young engineers 
who have the capacity to lead, maintain and service it. 

Undergraduate students presenting final year projects to R&D Expo 
industry guests 

 

Ali Palmer (right), one of fifteen EPECentre scholarship recipients at the 
R&D Expo with Peter Berry, EPECentre Chairman (left) 

Engineering students preparing for departure at Rukumoana Marae, 
Waikato 
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GREEN Grid Conference 

The GREEN Grid conference brought together over sixty 
participants from the electricity industry and academia.  
Discussion centred around two themes: consumer 
behaviour patterns related to new techologies, and how 
they technically affect the power system.  

Dr David Santos-Martin presenting his findings 

Presentation topics included Photovoltaic (PV) and 
Electric Vehicle (EV) uptake, Home Energy Management 
Systems (HEMS), modelling the impact of PV in 
distribution networks, power quality, and protection of 
the distribution network. Conference presentations are 
available online via the EPECentre website or QR code 
below. 

 

 

GREEN Grid conference participants 

 

Electric Vehicles and the Grid 

By Neville Watson 

Impact of Electric Vehicle Chargers on the Low 
Voltage Distribution System  

 
Fast DC Charger (CHAdeMO), Northpower 

At present there are only a small number of EVs in 
New Zealand. However there is a lot of interest in EVs for 
many reasons including their potential to reduce both the 
emission of greenhouse gases and reliance on fossil fuel. 
Steady progress is being made in increasing customer 
acceptance of this new technology. The lack of 
infrastructure for EV charging is one impediment to the 
uptake of EVs. To address this, NorthPower have opened 

In-Line AC Charger 
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the first public EV charging station in their network next 
to their Alexander Street substation. 

If EVs are to become widely used it is important to assess 
the impact of EV charging on the distribution system and 
power quality. The first step is to measure and 
understand the performance of different types of 
charging systems available for EVs. To do this, the 
performance of both AC and DC charging systems for EVs, 
using different brands of vehicles, was performed at the 
Alexander Street public EV charging station. 

DC (left) and AC (right) sockets of a Nissan Leaf 
 

This data was used in a distribution system model to allow 
a statistical study of the impact of fast chargers on 
distribution system voltage. The model assesses the 
impact on the distribution system from the EV chargers, 
with different penetration levels of charging stations and 
types of chargers, and hence determines how the 
distribution system might be able to cope. This is an initial 
study of the impact of EVs, with initial results shown in 
the chart, giving the number of nodes experiencing low 
voltage as a result of high current fast chargers. 

The harmonics produced by chargers was also measured, 
and this work will be expanded by incorporating scenarios 
built from the University of Otago research.  Work is on-
going as part of the GREEN Grid programme’s power 
quality research aim, and many more results are available 
in the power quality presentation from the GREEN Grid 
conference, available on the EPECentre’s web site. 

 

Acknowledgement 
EPECentre research on Electric Vehicles and Charging Stations is 
part of the GREEN Grid programme, primarily funded by the 
Ministry of Business Innovation and Employment and co-funded 
by Transpower and the EEA.  

 

Joule Log Heating  

By Bill Heffernan 

Computer controlled segment switching and 
monitoring circuitry 

Pinus radiata (D. Don) log exports are one of 
New Zealand’s major foreign revenue earners. Most 
trading partners require logs to be treated before 
shipment from New Zealand to prevent the inadvertent 
import of unwanted pests. This is carried out by the use of 
the fumigants methyl bromide (MeBr) or phosphine. 
MeBr is an ozone depleting substance and has been 
phased out for all but quarantine and phytosanitary 
purposes. At the EPECentre, Dr Bill Heffernan has 
demonstrated an alternative treatment method by using 
electrical Joule heating. If this approach is adopted 
approximately 40 kWh of energy per cubic metre will be 
required to treat the logs, creating a demand of 
approximately 80MW of generation on a nationwide basis 
(2012 data).    

Calibrated In-Line Charger with MiEV (Maximum Loading), giving the 
number of nodes in the distribution network experiencing ‘under 

voltage’ 
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Joule log heating test rig at the UC HV laboratory (top and bottom) 

 
 

 

 

In order to understand the characteristics of logs and 
automate the Joule log heating process, the EPECentre 
Joule log heating research team, led by Dr Bill Heffernan, 
is developing automated instrumentation and control 
systems. Recent achievements include the development 
of circuitry to disconnect individual electrode segments, 
while measuring voltage and current. Software to analyse 
the results in real time has also been devised by former 
EPECentre summer scholar, Max Doesburg. The hardware 
system for the small scale rig is shown in the 
photographs. 

 
Joule Log Heating switching and monitoring circuitry 

 

The left hand assembly interfaces each of eight segment 
circuits (four for each end of the timber sample) to a host 
computer. The right hand four segment switch unit 
interfaces directly to one of the high voltage electrodes 
(identical second electrode circuit not shown). The right 
hand unit is powered by an optically isolated (LED – 
Photovoltaic panel) supply. Command and 
Voltage/Current data are transferred via optical fibre (one 
channel out of eight connected in the photo).  Updates 
from the Joule log heating project will be provided in later 
newsletters. 

Acknowledgement 
The EPECentre Joule log heating project is part of a four year 
research programme funded by the STIMBR-Ministry of 
Business, Innovation and Employment co-funded research 
programme, led by Scion. 
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EPECentre Scholar 

Josh Schipper | Ph.D. Candidate 

Josh Schipper has been 
awarded a GREEN Grid 
Postgraduate Scholarship. 
He completed his BE in 
2013 and commenced his 
PhD in June of this year, 
in the area of integrating 
intermittent renewable 
energy and demand 
response strategies into 

the New Zealand Electricity market. Josh’s research will 
involve looking at whether the supply-demand imbalance 
problem, caused by intermittent distributed generation, 
can be satisfied by controllable loads and whether it is 
economical to do so. He will also be looking at other 
demand response products such as Real Time Pricing. 

 

EPECentre Summer Scholars 

By Allan Miller  

Every year the EPECentre offers research projects to 
students to carry out over the summer holiday 
period.  These projects are invariably related to EPECentre 
research projects: GREEN Grid, Joule Log Heating, and 
Outreach. This year we have offered nine projects, as 
follows: 

GREEN Grid: assessing the economics of photovoltaic 
solar power for different scales; the environmental 
aspects of photovoltaic solar power; the economics of 
using EVs for demand response; and the ability of smart 
meters to measure power quality. We have also offered a 
project on non-invasive sensing of appliance power 
consumption.  

Joule Log Heating: sensing electric and magnetic fields 
around Pinus radiata logs while being electrically heated; 
simulation of a high power single phase inverter and high 
voltage step-up transformer for log heating; and 
measurement of acoustic emissions from logs undergoing 
heating. 

Outreach: development of videos to form part of a 
learning resource pack for secondary schools to teach 
Physics.  These videos feature past EPECentre scholars 
and use technology, such as EVs, to teach DC, and electric 
motors and renewable power generation to teach 
electromagnetism. 

We expect a number of these projects to be written into 
papers, to provide a unique opportunity for 
undergraduate students to present papers at conferences 
while contributing to their engineering degree practical 
work requirements. 

EPECentre Summer Scholars (left to right) 
Richard Huang, Matthew Edwards, Matthew Curnow, 

Scott Spooner, Daniel Tapp, Jamie King 
 

Outreach film production - Pierce Hennessy (left ) being interviewed by 
Simon Murrow and Jan Oliver Lucks (right) in the high voltage 

laboratory, about Pierce’s Electric 4 Wheel Drive project 
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Contact Us 

The EPECentre has recently relocated to the ground floor 
of the ICT building at the University of Canterbury. Please 
see the map below for directions and exact location.  

P: 3 364 3057 
F: 3 364 3783 
E: info@epecentre.ac.nz 
www.epecentre.ac.nz 

 

Key dates in 2015 

Date Event Detail 
19 -23 

January 
E-Week Camp Year 12 and 13 students from around the 

country visit UC for a week-long electrical 
engineering camp. 

23 
February 

EPECentre 101 Networking seminar introducing industry 
member companies and opportunities to new 
Electrical and Electronic Engineering 
undergraduate students. 

13 – 21 
April 

Outreach 
workshop 1 

Secondary school students from various 
schools visit UC to participate in laboratory 
workshops and career seminars. 
 
Secondary schools are welcome to contact us 
for more information and to participate in this 
programme. 

22 June -  
10 July 

Outreach 
workshop 2 

Secondary school students from various 
schools visit UC to participate in laboratory 
workshops and career seminars. 
 
Secondary schools are welcome to contact us 
for more information and to participate in this 
programme. 

7- 10 July North Island 
Power Systems 
Field Trip 

Thirty Electrical and Electronic Engineering 
students visit power generation, transmission 
and distribution sites. 

28 July Careers 
Convention 

EPECentre /PEET members promote summer 
and graduate opportunities to Electrical and 
Electronic Engineering students for 
recruitment purposes. 

23 
September 

R&D Expo An event where EPECentre scholarships are 
awarded, projects by Electrical and Electronic 
Engineering students, EPECentre staff and 
associates are presented to the industry. 

25 
November 

GREEN Grid 
Conference 

EPECentre hosts the GREEN Grid research 
conference at UC. 

 

http://www.epecentre.ac.nz/contact/info@epecentre.ac.nz
http://www.epecentre.ac.nz/
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