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by EPECentre Director Allan Miller  

A key part of the EPECentre’s mission is to fulfill the Power Engineering 
Excellence Trust’s purpose.  That purpose is to promote and support the 
education of power engineers and the study of power engineering as a field of 
excellence in New Zealand.  Part of our vision is to be a research centre of 
excellence in electric power engineering (EPE) that meets industry’s needs.  In 
this newsletter we showcase a number of activities underway to promote EPE 
to students and to enhance their study of EPE.  This includes field trips, 
seminars, scholarships (where we profile one of our current EPECentre 
scholars and a past EPECentre scholar), and outreach activities to local 
schools.  We also present two research projects underway in the EPECentre, 
both of which have external funding: Joule heating for sterilization of export 
logs, and GREEN Grid, with some initial results from that around electric 
vehicles. 

The number of students opting to study EPE remains at a healthy level, 

increasing this year to record high numbers in third professional year Power 

Systems Engineering and Power Engineering Applications, and to its second 

highest level ever in third professional year Power Electronics.  There is no 

doubt that the existence of the EPECentre and provision of scholarships and 

fields trips, for example, is a significant factor in promoting EPE and making it 

a more attractive course.  These are only possible through the Power 

Engineering Excellence Trust and your company’s generous membership. 
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Editorial continues from page 1  

However it remains a challenge to attract high 
school students to study electrical engineering.  
The EPECentre identified trends around this in 
2012, and has subsequently put a lot of effort 
into outreach to secondary schools.  The 
outreach began with meeting a number of 
science teachers from local secondary schools 
to:  

(1) identify what the challenges are for schools 
in encouraging students into engineering; and  

(2) increase awareness of engineering as a 
career option amongst science teachers. 

 The essential challenge seems to be 

encouraging students to pursue physics into 

Year 12, and visibility of engineering as a career.  

The Canterbury earthquakes have helped with 

the latter, for civil engineering, but not so much 

for electrical.   To raise awareness of EPE 

amongst school students, in 2013 the 

EPECentre started hosting school students, and 

enabling them to undertake laboratories in the 

electrical engineering department.  The 

laboratories included electric motors and high 

voltage demonstrations.  We intend to extend 

this to offer labs that contribute to NCEA credits 

for students, and towards professional 

development for teachers.  We consider these 

activities essential to building the numbers of 

students entering electrical and electronic 

engineering at Canterbury, who will then go on 

to consider Electric Power Engineering as a 

career option.  We are also working with 

Futureintech and the University’s liaison office 

to raise the profile of EPE. 

In order to continue to focus on these key 

activities, while also undertaking the research 

projects summarized in this newsletter, the 

EPECentre has recently taken on Shreejan 

Pandey as EPECentre Manager.  Shreejan’s 

primary role is to run the EPECentre operations 

with Sue Bradley, and to focus on our key role 

of promoting and supporting the education of 

power engineers and the study of power 

engineering as a field of excellence in New 

Zealand.  We would like to thank you for your 

support and for your company’s continued 

membership to support these activities. 

Meet our new EPECentre staff 

The EPECentre is proud to welcome new staff 

members in 2013 to strengthen our research. 

More details are available on the EPECentre 

website: www.epecentre.ac.nz. 

Dr Bill Heffernan, Research Engineer 

 

Shreejan Pandey, EPECentre Manager 

   

Dr David Santos - Martin, Research Engineer 

  

We also welcome Paul Agger who has just 

commenced as the new High Voltage 

Technician.  

http://www.epecentre.ac.nz/
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EPECentre Outreach  

International Young Physicists 

Tournament  

The New Zealand Young Physicists’ Tournament 

offers the challenge and intrigue that can 

motivate students to reach for their full 

potential and find out just what they are 

capable of.  New Zealand has a strong 

reputation at the international level, making the 

International Young Physicists’ Tournament 

(IYPT) final (the top 3 countries in the world) in 

2007, 2008, 2009 and 2010. EPECentre sponsors 

this annual event and was proud to assist the 

NZIYPT 2013 in March.   

Electrical Workshops for High School 

Students 

Sixty Cashmere High School students studying 

Yr. 13 Physics attended the EPECentre led 

workshops at UC.  Four parallel sessions were 

run throughout the day in the nanotechnology, 

electronics, machines and high voltage 

laboratories. Students used microscopes to 

investigate commercial microchips, UC made 

solar cells and fluid flow phenomena at the 

micron-scale. Students learnt how to use the 

oscilloscope, record and analyze signals  

 

High Voltage Laboratory Demonstrations 

relevant to electrical engineering applications.  

Students had an interactive opportunity to 

understand and learn the characteristics of 

electrical motors and generators.  The favorite 

for most was the high voltage laboratory 

demonstrations including 15 kV to 100 kV 

electrical discharge, dielectric discharge through 

solid insulator and the faraday cage in 

operation. 

Similar workshops are scheduled to take place 

in July for over 200 high school students 

studying Physics. 

EPECentre Tours & Demonstrations 

Final year high school and primary school 

students from around Canterbury have enjoyed 

the EPECentre electrical tours and high voltage 

laboratory demonstrations.  Approximately 100 

students have enjoyed EPECentre outreach 

activities held in March and April.  Participating 

students have included; 

 Belfast Primary School Tour – Gifted Year 7 

& 8 students 

 Papanui High School Year 13 students 

 Greymouth High School - Year 13 students 

 International Experience Students– Year 13 

students 

 Cashmere High School - Year 13 students 

Industry – UC Project 

Current Sharing in Cables  

 

In industrial and commercial power distribution 

systems, single-core power cables are often 

connected in parallel to meet the high ampacity 

requirement of low voltage main feeders. This 

can result in unequal current distribution and 

excessive temperature increase in the 

overloaded cables.  A technique for configuring 

parallel-connected single-core cables based on 

the mutual inductance theorem has been  
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Continued from page 3 

developed by San-Yi Lee from Technology and 

Science Institute of Northern Taiwan. This 

technique has been further developed by Beca 

Ltd. to include cable transpositions.  

A final year electrical power engineering 

student, Max Doesburg has commenced 

working on his final year project under the 

supervision of Dr. Andrew Lapthorn in 

association with Beca Ltd. to prove the 

techniques developed via experimentation, and 

further study the effects of induced currents in 

the cable sheath. Practical and simulation 

results are anticipated to be available in 

completion of the University academic year in 

November. 

UC is presently working on a variety of research 

projects with the industry. 

North Island Power Trip 

 

Students on EPECentre Power Trip 

Undergraduate students studying towards a 

degree in electric power engineering will visit 

power stations (wind, geothermal and hydro), 

substations including the HVDC site at 

Haywards, power control centers and major 

users of electricity.  The trip this year also 

includes a unique opportunity to visit and stay 

at a Marae to discuss and learn about the 

significance of cultural issues and how they can 

influence infrastructure projects.   

The power field trip has proved to be extremely 

popular this year and this will be heading for 

the North Island with over 35 undergraduate 

students and supervising staff on the road for 

four days in late June. 

EPECentre Scholar  

Yanosh Irani | Ph.D. Candidate, UC 

 
Yanosh performing tests using PCRTX 

Yanosh Irani has received the EPECentre 

postgraduate scholarship and is working 

towards his Ph.D. at UC.  His research is aimed 

at enabling portable testing of long 

underground high voltage cables at power 

frequency.  This involves further extending the 

Partial Core Resonant Transformer concept 

which has proven itself at testing generator 

stators around the country.  Over the past year 

Yanosh has evaluated the performance of the 
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Continued from page 4 

 PCRTX in comparison to industry standard Very 

Low Frequency (VLF) methods.  He has also 

proved the novel concept of using cascaded 

PCRTXs to achieve higher voltages whilst 

minimising equipment weight and drawing very 

little power from the supply.  Yanosh’s thesis 

project is extremely hands on and he has had 

the opportunity to test numerous earthquake 

affected cables around Christchurch and hydro 

generators around New Zealand.  The results of 

his experiments will be presented at the EEA 

conference in June. 

Former EPECentre Scholar  

Dave Smith | Electrical Engineer, Meridian 

Energy Ltd. 

 

 

Dave up the top on a Wind Turbine Generator 

Dave Smith is an electrical engineer with 

Meridian Energy. He is based in the Wind Asset 

Maintenance group helping look after existing 

wind farms in New Zealand. His role covers 

engineering support for turbines, high voltage 

equipment, and substations. He is also 

responsible for dealing with the compliance of 

the wind farms under the New Zealand 

Electricity Code. 

Dave has worked on many projects in 5 years he 

has been with Meridian. They have varied from 

control and instrumentation upgrades for hydro 

plant, power transformer refurbishments, 33kV 

cabling jobs and many others. One of the 

exciting jobs Dave is currently working on is 

enabling some wind farms in New Zealand to 

actively respond to changes in power 

frequency, working as a speed governor system 

to improve power system stability on the grid. 

Dave received the EPECentre postgraduate 

scholarship and completed a Master of 

Engineering under the supervision of Dr Wade 

Enright. The research project was on long 

distance directional plasma arcs. The project 

consisted of building and testing a large impulse 

generator and creating long arcs that resembled 

lightning. 

EPECentre Research 

GREEN Grid 

The New Zealand Energy Strategy sets out a 

goal to have 90% of generation from renewable 

sources by 2025.  Much of this is likely to come 

from wind and geothermal generation, with 

some new hydro.  Solar electricity 

(photovoltaics) is also likely to contribute to 

this.  Wind and photovoltaics have inherent 

short term variability due to the nature of their 

energy sources, and because they have little 

storage associated with them.  Furthermore, 

photovoltaics may be embedded in the 

distribution network, as residential roof-top 

solar.  The GREEN Grid programme aims to deal 

with the variability of the renewable sources, in 

particular wind and photovoltaics, and with the 
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issues arising from embedding photovoltaics in 

the distribution network. 

Continued from page 5 

To deal with short term variability of renewable 

generation, the GREEN Grid programme has 

posited that rapid demand response could be 

used to balance renewable energy 

generation.  Hence the official title of the 

GREEN Grid programme: Renewable Energy and 

the Smart Grid.  The smart grid in this context 

refers to en-mass demand response embedded 

in homes and businesses across the country, 

with fine control over the amount of demand 

response.  The use of smart grid also refers to 

new ideas for protection of the distribution 

network with large amounts of photovoltaic 

generation in it.  Electric vehicles (EVs) may also 

form part of the solution, by acting as 

temporary storage devices to provide demand 

response (vehicle-to-grid) or storage of 

photovoltaics – hence the work that has led to 

the following article about EVs. 

Understanding consumers choices and 

preferences around roof-top photovoltaics, EVs, 

and demand response is a critical part of the 

research.  Technical aspects of photovoltaics 

and the distribution network, renewable energy 

variability, the transmission network and 

electricity market pricing and dispatch 

mechanisms are also critical to the 

research.  The research is being undertaken by a 

multidisciplinary team from the University’s 

Canterbury, Otago, and Auckland Power 

Systems Group, with significant contribution 

from industry.  The primary funder of the 

research is the Ministry of Business, Innovation 

and Employment.  More information about the 

programme can be found on the EPECentre’s 

web site.  

EPECentre Director Dr Allan Miller is leading the 

programme, together with Dr Alan Wood 

(Canterbury), Dr Rebecca Ford (Otago) and Dr 

Nirmal Nair (Auckland), and assisted by Dr David 

Santos-Martin.  Drs Miller and Wood are 

presenting several papers at the forthcoming 

EEA 2013 conference from their GREEN Grid 

research, together with PhD student Scott 

Lemon, and have just released a Smart Grid 

paper and an EV paper which are available on 

the NERI web site (www.neri.org.nz). 

Electric Vehicles: Is NZ 

ready? 

 

A diagram of a Nissan Leaf, showing the key functional 
components typical to an EV. 

At the EPECentre, research work has recently 

been carried out investigating the current state 

of electric vehicle (EV) developments around 

the world so as to inform a New Zealand 

roadmap for EV adoption.  

The initial work examined the New Zealand and 

worldwide market for EVs, the policy decisions 

and regulations that influence the manufacture  

http://www.neri.org.nz/
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Continued from page 6 

and adoption of EVs, and the resulting effect on 

the environment. It was subsequently found 

that it is unlikely New Zealand will be a key 

driver for electric vehicle development and 

uptake. The upfront price of EVs is too high to 

appeal to the majority of consumers, and the 

technology still has significant range and 

lifespan limitations that must be addressed. 

Taking into account current EV prices and future 

fuel and electricity prices, an EV in New Zealand 

will only reach cumulative cost parity with a 

standard internal combustion vehicle after 10 

to 15 years. This is likely to limit any significant 

EV uptake until at least 2020.  

The following research looked at current EV 

technology and potential technological 

developments; the key vehicle and original 

equipment manufacturers (OEMs) developing 

this technology; and the infrastructure required 

to support increased adoption of EVs and their 

consequent effect on the grid. It was found that 

current battery technology remains the largest 

barrier to accelerated EV uptake, restricting 

vehicle range and lifespan to a level below that 

of internal combustion vehicles as well as 

maintaining a higher purchase price. Current 

lithium-ion batteries used in the Nissan Leaf or 

Mitsubishi i-MiEV comprise 30 to 40 percent of 

a vehicle’s final cost. Without sustained 

research into new battery types and 

improvements to existing lithium-ion 

chemistries, EVs will remain uncompetitive with 

ICVs.  

At the current rate of EV adoption New Zealand 

will face little challenge in meeting the 

increased demand on the grid. At higher levels 

of EV uptake the key area for concern will be 

the impact on local distribution lines and 

substations. Thus, while EVs offer significant 

promise in reducing New Zealand’s emissions 

and facilitating increased use of renewable 

energy via vehicle-to-grid (V2G) technology, 

there are still a number of key technological 

barriers that must be overcome. 

The first report concerning the market for EVs 

in New Zealand was presented at the NERI 

“Energy at the Crossroads” Conference in 

February. The latter report, written by PhD 

student Scott Lemon and Dr Allan Miller, is to 

be presented at the 2013 EEA Conference in 

June.  

 
 

 
 
               Scott lemon and Allan Miller with UC electric car 
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What’s On 
 

Date Venue Event Detail 

19 - 21 June Sky City Convention 
Centre, Auckland 

EEA Conference – EPECentre 
Presentations 

 “Smart Grids in a New Zealand Context”, Dr. Andrew 
Lapthorn 

 “Moving to the Sunny Side of the Street: Growing 
Residential Solar Electricity in New Zealand”, Dr. Alan 
Wood 

 “Practical Application of Joule Heating to  
the Sterilization of Plantation Grown  
Pinus radiata Logs” , 
Dr. Bill Heffernan 

 “Tongan Schools go Solar; 8 kW  
Photovoltaic System Design & Installation by University 
of Canterbury Students in Five Tongan  
Schools”,  
Shreejan Pandey 

 “Electric Vehicles in New Zealand: Technologically 
Challenged? “, 
Scott Lemon 

 “A comparison of VLF and 50 Hz  
field testing of medium voltage  
cables”, Yanosh Irani 

24 – 27 
June 

Blenheim / North 
Island 

EPECentre Power Field Trip Undergraduate students visit marae, power generation, substation, 
and high electricity users sites  

27 - 28 June ECE Department, UC Cashmere High School Yr. 12 
workshops 

Yr. 12 Physics students to participate in electrical workshops at the 
Department of Electrical and Computer Engineering, UC 

1 – 5 July UC Burnside High School Yr. 11 
workshops 

Yr. 11 Physics students to participate in electrical workshops at the 
Department of Electrical and Computer Engineering, UC 

15 – 26 July ECE Department, UC Kidsfest Sparks & Arcs TV2 Kidsfest annual winter school holiday festival for primary school 
kids, 

1 Aug UC EPECentre Careers 
Convention 

Annual EPECentre Careers Convention, UC 

19 Sep  Machines Laboratory, 
ECE Department, UC 

EPECentre R&D Expo Annual EPECentre Research and Development expo 

Contact Us 

Would you like to collaborate and work 

together with us on research projects or to 

promote the electrical engineering career? If so, 

please contact us.  

 

P: 3 364 3057 

F: 3 364 3783 

info@epecentre.ac.nz 

http://www.epecentre.ac.nz/ 

 

 

Special Thanks 

Thanks to all our members who make 

EPECentre activities possible. 

NON-MEMBER SUPPORTERS:  NZAS

PROFESSIONAL AFFILIATES:  CIGRE, IEEE, IET, UOC

Thank you to our Industry Members of the Power Engineering Excellence Trust
Addressing future power industry challenges through dynamic industry/academia relationships,

fresh minds  and perspectives,  ingenuity and inventiveness…”

Members:

EPECENTRE MEMBERSHIP FOR 2013

ABB
AECOM
ALPINE ENERGY
BECA
EEA
ELECTRIX
MARLBOROUGH LINES
MAINPOWER
MITTON ELECTRONET
POWERCO
POWERNET
PSC
NORTHPOWER
WEL

PREMIUM:
MERIDIAN
MIGHTY RIVER
ORION
TRANSPOWER
UNISON

 

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

