
EPECentre Power Talk  Page Number | 1

June 2017 | EPECentre, University of Canterbury

Contents

pg 1  Director’s Column

pg 2  Outreach 
 
pg 2 Events

pg 3 UC Motorsport 
                          
pg 3 ECE Department 

Research Papers

pg 4 Transitioning NZ to  
 renewable energy

pg 4 Benefits of spatial  
 diversification of wind  
 power   
   
pg 6 Impacts of renewable  
 energy on frequency  
 management
 
pg 7  News 

pg 7  Postgrad Scholar

pg 7  Former Scholar

pg 8  Scholarships

pg 8 Key dates 2017

Power Talk

White Hill Wind Farm, photo courtesy of Henna Chua, former UC EEE student, from the EPECentre South Island Field Trip

Director's Column
By EPECentre Director, Dr Allan Miller

The GREEN Grid project held its annual conference in February 2017. The presentations 
covered a range of GREEN Grid research areas, including solar PV economic models and 
connection guides, household demand response and protection with solar PV. One of the 
presentations showed results from investigating the impact of much greater quantities of 
wind generation in the New Zealand grid. That work and its results are summarised in an 
article in this newsletter, together with an article on the spatial diversity of wind generation. 
Another feature in this newsletter investigates how much renewable generation would be 
required to transition larger parts of New Zealand to renewable energy, what the energy 
savings would be, and what the impact would be on New Zealand’s greenhouse gas 
emissions. Much of the new generation required for this would be wind, augmented by 
solar. This shows the relevance of GREEN Grid’s wind power research, and the importance 
of developing the guide for connection of solar inverter energy systems to the grid to ensure 
an orderly and optimal rollout of solar power. The DGHost™ model also supports the rollout 
of solar PV, and since making this available the EPECentre has received a lot of interest in it.

Electric vehicle transport, already investigated by GREEN Grid, is one important way 
to reduce New Zealand’s greenhouse gas emissions. For this reason the EPECentre is 
sponsoring the UCM Formula SAE 100% electric race vehicle again in 2017. The project 
encourages excellence in electrical engineering, in line with our mission, and it is a great way 
of reaching people in communities and showing them how innovative electrical engineering 
is. The EPECentre’s members are vital to being able to offer such sponsorships, and thereby 
generate interest in electrical engineering, as well as in providing scholarships, which are 
also discussed in this newsletter. Wellington Electricity joined PEET and the EPECentre this 
year and we welcome them as a member.

Professor Milo Kral has been a strong supporter of the EPECentre, and has involved me 
closely in developing a growth strategy for the Electrical and Computer Engineering 
Department (ECE). Professor Kral stepped down as the ECE head of department in 2017, 
with Associate Professor Paul Gaynor moving into his position. Paul is also a strong supporter 
of the UCM electric race vehicle, and of the EPECentre. I would like to thank Milo for his 
close work with the EPECentre and achievements with ECE, and I look forward to working 
with Paul in the future. Paul introduces himself in this newsletter, and no doubt you will 
meet Paul at EPECentre events.

The GREEN Grid project achieved several significant milestones in 2016, including 
transferring the PV solar calculator, DGHost™ and PV Connection Guideline to industry. 
Congratulations to the GREEN Grid team on these achievements, thank you to all our 
industry supporters who helped us achieve them, and congratulations to our EPECentre 
scholars for their successes. Finally, congratulations to Dr Dougal McQueen who graduated 
with his GREEN Grid supported PhD in April, and welcome to Parash Acharya who joined 
the GREEN Grid team earlier this year to undertake a PhD.
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Dr Dirk Pons (College of Engineering Dean (Academic)), Dr Dougal 
McQueen and Dr Alan Wood

Outreach
By Isabelle Le Quellec

As mentioned in our EPECentre Power Talk - December 2016 
issue, EECA, in partnership with the EPECentre released the 
energywiseTM Solar Calculator on their website to the public in 
October 2016. It has been a great success in reaching the New 
Zealand public, thanks to the large promotion campaign (TV Ad) 
and the EECA website.

The EPECentre has been sponsoring UC Motorsport since 2016 
(see UCM article in this newsletter). Their Formula SAE car has 
been used for lots of events on campus for UC students, as well as 
for outreach events, such as: demonstrations in Motorsport parks; 
on display for the public at the UC-hosted event for TechWeek; 
talks to Intermediate or High Schools students, etc.

These two outreach examples have a large impact on the public 
and prospective students, and show the potential applications of 
Electric Power Engineering studies at UC.

In 2016, the Department of Electrical and Computer Engineering 
developed a new strategic growth plan. It led to different 
programmes, including Marketing and Outreach programmes. 
These programmes are co-led by the Department and the 
EPECentre to align our visions, increase coordination in outreach 
events’ organisation and to ensure a uniform, non-confusing 
perception of the degree by prospective students. One of the 
outcomes, among others, is that High School visits have been 
resumed in 2017, following a year with major building works, 
moves, refurbishments and major research tests in the HV Lab, 
which prevented good conditions for visits. High school teachers 
are able to book a slot for their students online. 

We are planning to welcome about 500 students from Year 9 to 
Year 13 in our Labs between 26 & 30 June.

Events
By Isabelle Le Quellec

2017 GREEN Grid Conference

The 2017 GREEN Grid conference took place on 15 February 
2017 at the MBIE offices in Wellington. Presentations at the 
conference, now available on our website, discussed Demand 
Flexibility and Renewable Variability, as well as New Technologies 
in the Distribution Network. Most research presentations at the 
conference were introduced by an industry speaker, to discuss 
the research and its application to their company, and we would 
like to acknowledge them: Allen Davidson (EECA), Juliet Clendon 
(EEA), Glenn Coates (Orion), and Russell Watson (Northpower).
We would like to thank the GREEN Grid conference 2017 sponsors: 
Powerco, Orion, and the Ministry of Business, Innovation and 
Employment.

Scholars Welcome Function

At the beginning of the year the EPECentre held a welcome 
function for all our UC EPECentre scholars. This gave them the 
opportunity to meet EPECentre staff and students, and vice versa, 
as well as an opportunity to meet their mentors – a programme 
the EPECentre has recently begun. The EPECentre Chairman, 
Peter Berry, awarded scholarship certificates. Congratulations 
to our eight new UC EPECentre Scholars (starting Engineering 
Intermediate this year) who have been selected out of about 50 
applications of talented high school students and congratulations 
to our ten continuing EPECentre Scholarship recipients (in First 
Professional and Second Professional Years). These students 
have all demonstrated an interest in Electrical and Electronic 
Engineering and Electric Power Engineering. 

Three students, in their final year of their undergraduate or 
Masters degree, each gave a short but inspiring speech about 
their experience at UC studying the Electrical and Electronic 
Engineering Degree:
• Matt Barham (2013 & 2014 EPECentre undergraduate scholar, 

and 2016 UCM Electrical lead)
• Jeremy Evans (2016 UCM Electrical Team and 2017 UCM 

Electrical Lead)
• Thomas Galbraith (2016 EPECentre undergraduate scholar, 

2016 & 2017 UCM Electrical Team)

2017 UC EPECentre Scholars with Dr Allan Miller and Peter Berry.
Top: Kerry Clapham, Thomas Morrison, Jozef Crosland, Dean Holdaway, 
Dr Allan Miller, Narottam Royal, Jeremy Penrose, Michael Brorens, Hugh 
Hendrickson, Piers Landon-Lane, Peter Berry
Lower: Nathan James, Laura Harding, Reweti Davis, Matthew Robertson, 
Caitlin Bergervoet, Oliver Quarmby, Jac Clarke, Alvin Li. Absent: Rick 
Sanders

Parash Acharya, PhD Student

https://www.energywise.govt.nz/tools/solar-calculator/
https://www.energywise.govt.nz/tools/solar-calculator/
http://www.epecentre.ac.nz/events/greengrid.shtml
http://www.epecentre.ac.nz/events/greengrid.shtml
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University of Canterbury 
Motorsport
By Willy Dunlop, UCM Leader

Last December, the University of Canterbury Motorsport (UCM) 
team travelled to Melbourne to compete in the Australasian 
FormulaSAE (Society of Automotive Engineers) competition with 
their 2016 race car – UCM16. UCM16 was radically different to 
the internal combustion (IC) vehicles that UCM had produced in 
the previous three years. The team made the decision to make 
the move to a four-wheel drive (4WD) electric powertrain. This 
comprised four individually controlled 35kW synchronous motors, 
each mounted outboard to the wheels via a planetary gearbox 
built into the upright. The advantages of an electric drivetrain over 
an IC engine are huge. The ability to supply instantaneous torque 
to each wheel independently and implement traction control and 
regenerative braking technology makes a 4WD electric vehicle 
(EV) far superior. This made the decision to take on the enormous 
challenge of developing an electric vehicle an easy one.

The move to electric propulsion paid off and the results 
achieved at competition reflect the enormous effort put in by 
the team. UCM placed 1st in the skidpan event making them 
the first electric vehicle to win a dynamic event outright in 
the Australasian competition. The team also placed 2nd in the 
Business presentation event and 3rd in the engineering design 
event. The team was on its way to secure a place on the podium 
until reliability issues struck and, to the team’s disappointment, 
resulted in UCM16 not finishing the endurance event. Overall, 
UCM placed 12th. The team gained the accolades of being the first 
team to compete with a 4WD electric vehicle in the Australasian 
competition and were the first EV to compete in all dynamic 
events in the team's first year competing in the EV category. UCM 
is now the highest ranked first year FormulaSAE EV in the world, 
ranking 25th overall.

Looking to build on the success and innovation of 2016, this year’s 
team plan to develop the 4WD concept into a more refined and 
reliable race car that pushes the boundary of what is possible in 
the Formula SAE competition. The design of UCM17 has already 
begun. It has been decided to reuse the electric powertrain’s 
motors, gearboxes and inverters; however, the car’s electrical 
components have been almost completely repackaged. The 
most notable redesign is the car’s accumulator, which houses 
960 Samsung 18650 cells and has a nominal voltage of 432V. 
The redesign greatly lowers the centre of gravity of the car and 
implements a more robust cell temperature monitoring system. 
UCM16 is currently being used as a development car to validate 
new concepts, tune the vehicle’s torque distribution system and 
iron out any issues in the electrical software and hardware. The 
large amount of testing that UCM16 is undergoing is vital to the 
team’s hopes of producing a 100% reliable vehicle.

The EPECentre is a very large backer of the FormulaSAE project 
and the team would like to extend a big thank you to EPECentre, 
and the EPECentre members, for their renewed support of UCM 
in 2017 and their goal of putting an electric vehicle in the number 
one spot of Australasian FormulaSAE. To stay up to date with the 
team visit:
www.ucmotorsport.com or follow the team’s Facebook Page 
https://www.facebook.com/UCMFSAE/ 

Greetings from the new ECE 
Head of Department
By Associate Professor Paul Gaynor

E ngā mātāwaka o te motu, tēnā koutou katoa. 
It is with great pleasure that I introduce myself to you as the new 
Head of the Department of Electrical and Computer Engineering.  
Some of you will know me, many may not. Hopefully the following 
few lines will help address that to some extent.  I think a good way 
to start here is with a short anecdote.  Now way back when I was 
just a young lad starting high school, I can still remember with 
stunning clarity an experience I had that impacted me so much, 
from that moment on I knew where I wanted to end up.  That 
experience was a visit to the high voltage lab in the Department 
of Electrical and Computer Engineering (known back then as the 
Department of Electrical and Electronic Engineering) where my 
senses were bombarded with arcs, sparks, and the awesome 
sounds they make.  Now here I am, quite a few years down the 
track, newly appointed to the Head of that very department.  The 
road to this point has seen me complete a BE(hons) and PhD 
(under the supervision of Pat Bodger) at UC, travel to the UK 
for postdoctoral work in Electrical Engineering at the University 
of Southampton, begin my lecturing career at the University of 
Waikato, and continue that career back at UC.  Over this time, I’ve 
worked on research projects with quite a few companies, such 
as Eaton Power Group, Reckitt and Benckiser, Gallagher Group, 
Just Water, Martin Aircraft, and Mercury (previously Mighty River 
Power).  

I come to be the HoD after being in the department as a Senior 
Lecturer and Associate Professor for over 12 years.  During this 
time the department has seen some great developments (such 
as the creation of the EPECentre) as well as some massively 
challenging times.  I must say though that things are looking 
very positive for 2017 and beyond, where we have a great new 
intake and growth of students as well as new and continuing 
research.  Some very noteworthy recent achievements of our 
undergraduate students have been in the area of electric vehicle 
development – namely excellent results in the 2016 Formula 
SAE Australasian competition involving an 80kW independent 
4-wheel drive all-electric race car (refer to the UCM article for 
more information), and the 2017 Shell Eco-Marathon Challenge, 
Asia (winning the coveted design competition, and placing 5th 
overall in their rookie year).  Our students have also managed to 
convert a 70-series flat-deck Land Cruiser to full electric with the 
aim to continue having it function as a complete farm workhorse 
(including being able to ford rivers!).  One of our aims for 2017 is 

The UC Motorsport FSAE car, sponsored by the EPECentre, at Highlands 
Motorsport Park – one of the many outreach events attended by the 
UCM team. Photo Courtesy of Toby White, UC Student

http://www.ucmotorsport.com
https://www.facebook.com/UCMFSAE/
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to continue our growth momentum with new initiatives carried 
out, to a large extent in collaboration with the EPECentre, that aim 
to improve awareness and understanding of what Electrical and 
Electronic Engineering, and Computer Engineering are, spread 
the word about scholarships, learning, and career opportunities, 
and make the student experience that much more inspiring and 
motivational.

The department has a very close and fruitful relationship with 
the EPECentre, with a large percentage of the ECE student body 
identifying themselves as specializing in Electric Power Engineering. 
I have no doubt this relationship will grow even stronger and more 
mutually beneficial over the coming years, especially recognizing 
the current and upcoming advances we are seeing in the electric 
power sector.  Given my early and inspiring experience with high 
voltage, I couldn’t be happier or more enthusiastic about this 
relationship and its prospects.  I hope that in the following months 
I may get to meet and talk with a number of you. 

Kāti ake i konei. Mā te wā.

Transitioning New Zealand to 
Renewable Energy
By Dr Allan Miller and Dr Ian Mason

Many countries are developing renewable energy projects to gain 
energy security in the face of increased geopolitical instability and 
their commitments to reduce greenhouse gas emissions to limit 
global warming. For some, constraints on nuclear development 
due to cost, environmental concerns and recent disasters are 
relevant. New Zealand is fortunate in that it has an abundance of 
renewable electricity generation (about 80% in 2014 and almost 
85% in 2016). However large parts of New Zealand's economy 
still rely on coal, gas and foreign oil. Those are stationary energy 
(some home, commercial, and industrial heating processes) and 
transport, which are the two largest sources of greenhouse gas 
emissions from the economy, aside from agricultural methane 
and nitrous oxide.

In August 2016 the authors wondered how much more renewable 
electrical energy would be required to electrify existing fossil fuel 
based processes. This led to a summer project supervised by the 
authors, and carried out by Harry Gates, who had just completed 
his second professional year in Civil and Natural Resources 

Associate Professor Paul Gaynor (on the left), at the EPECentre Welcome 
Function (22nd Feb 2017) talking with Narrotam Royal (one of our
scholars) and Ryan van Herel (EPECentre research engineer)

Engineering, and Henna Chua, who had just completed her 
third professional year in Electrical and Electronic Engineering. 
With the help of EECA and their end use energy database, 
and Transpower who helped with some of the more practical 
aspects of such a transition, the team considered every 
category of energy end use, the current efficiency of the 
process to either generate heat or transport a vehicle, and the 
efficiency of the electrical equivalent.

The project and results are discussed in the EEA paper of the 
same title as this article. In summary, moving all light vehicle 
transport and stationary heating to electrical processes would 
require about an additional 42,000 GWh/y of electricity 
generation, based on 2014 consumption. This amount is 
roughly what New Zealand currently generates, meaning an 
additional 50,000 GWh/y of renewable electricity would be 
required (given that in 2014 only about 80% of electricity 
was generated renewably). While this is a large number, New 
Zealand currently uses about 84,900 GWh/y of fossil fuel 
energy in these processes. This represents a 53% reduction 
in delivered energy requirements, representing a substantial 
improvement in New Zealand’s energy productivity.

If New Zealand could achieve this reduction, it is estimated 
that New Zealand’s greenhouse gas emissions would reduce 
by about 25.4 Mt CO2e. This is approximately 85% of the 
commitment in New Zealand’s Nationally Determined 
Contribution (NDC) following the 2015 Paris agreement.

The paper discusses some of the economics of transitioning 
to electricity, and other means of greenhouse gas reduction, 
such as bioenergy and forestry. It also touches on the obvious 
question of where this increased renewable generation would 
come from, although that is a separate study in itself. The paper 
concludes that a significant opportunity for the electricity 
industry exists in principle to contribute to a transition to 
renewable energy and to New Zealand’s climate targets. 

Quantifying the benefits from 
the spatial diversification of 
wind power in New Zealand
By Dr Dougal McQueen

Wind power is one of the least-cost methods of electricity 
generation; this along with its scalability and lack of emissions 
has led to large numbers of wind farms being integrated into 
power systems. However, the intermittency of the wind and the 
largely passive reaction of wind turbines leads to certain levels 
of variability and unpredictability in wind power. Reserves are 
required to balance the power system so that power quality is 
maintained. Power plants capable of supplying these reserves 
have large capital costs, and lead times for building the plants 
are long. It is therefore requisite that the quantity of reserves 
necessary is known well in advance to ensure proper operation 
of the power system.

As early as 2004 the system operator developed concerns 
over large changes in the power output from wind farms in the 
Manawatu (see Illustration 1). The resulting Wind Generation 
Investigation Project (WGIP), like many other studies, showed 
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that distributing wind farms throughout the country would reduce 
reserves requirements. However, the numerical methods applied 
in the WGIP were not sufficient to provide accurate reserves 
forecasts for comprehensive wind portfolios; hence the need for 
a better model of wind power output. To provide useful reserves 
forecasts a wind power model needs to simulate power time-
series for individual wind farms at sufficient temporal resolution. 
The time-series must replicate not only the properties of the 
wind farms individually, but also replicate the spatio-temporal 
correlations between wind farms.

Once imputed the wind speed time-series are transformed to 
power. The transform accounts for the steady state and dynamic 
characteristics of the wind farm. The steady state transform, which 
generally equates with the effect of topography influencing the 
wind flow, is modelled using a generic wind farm power curve. The 
dynamic transform, which characterises the spatial integration of 
the wind farm and turbines, is modelled using a low pass filter. 
The power time-series are also modified to account for wind farm 
losses; for instance a Markov Chain model is used to simulate the 
availability of wind turbines.

Scenarios are used to illustrate the benefits from spatial 
diversification (see Illustration 2). The scenarios represent 
compact, disperse, diverse, and business as usual portfolios each 
with 2 GW capacities. The compact scenario (7 wind farms all 
located in the lower North Island) is used to portray extremely 
concentrated wind farm development. The disperse scenario (7 
wind farms spread throughout NZ) and the diverse scenario (70 
wind farms spread throughout NZ) are used to show the benefits 
of diversification. The Business As Usual scenario comprises the 
set of wind farms presently operational, plus further wind farms 
to make up the 2 GW capacity.

Power time-series are simulated for each wind farm in a scenario 
and these aggregate into a scenario power time-series. The 
scenario power time-series show that a compact portfolio of 
wind farms has greater and more sudden changes in power than 
the other scenarios. This results in lower dependability, which 
is measured using the standard deviation which is 28 % greater 
than that of the diverse scenario. The disperse scenario shows 
that dispersal of wind farms increases the predictability of the 
power. The diverse scenario shows that diversification further 
reduces the variability of power. The Business-As-Usual scenario 
achieves a balance between the other scenarios, showing that the 
development of wind power in New Zealand to date has achieved 
some of the benefits of spatial diversification; however greater 
benefits could be gained through careful development. 

Illustration 1: Wind farms in the Manawatu

For the GREEN Grid project power time-series are simulated by 
forming wind speed time-series and transforming these to power. 
Wind speed time-series are taken from the hindcasts of historic 
weather patterns made by the ECMWF ERA-interim Numerical 
Weather Prediction (NWP) model. This NWP provides wind speed 
time-series across a grid with a spatial resolution of 80 km and a 
temporal resolution of 6 hours, and is representative of a 10 m 
height. The wind speed time-series require interpolation to wind 
farm locations, scaling to be representative of the wind incident 
on the wind farms, and imputation to obtain the desired temporal 
resolution.

Interpolation is performed using two-dimensional cubic splines, 
and the time-series are scaled to have a desired capacity 
factor. The imputation of the wind speed time-series requires 
a rigorous model that increases the temporal resolution from 
6 hours to 5 minutes. The imputation function must replicate 
the spatio-temporal correlations (N.B. correlations are stronger 
for turbulence features that have longer temporal spans), and 
replicate certain physics of the wind. The physical property most 
of interest here is the principle that it is gusty when it is windy; 
this manifests itself as heteroskedasticity in the wind speed time-
series.

A novel method for imputation has been developed using wavelet 
multi-resolution analysis. Wavelets are compact numerical 
functions that have an oscillatory shape and can be repetitively 
dilated and convolved across the time-series to obtain a set of 
wavelet-series. Each wavelet-series describes the oscillatory 
patterns in the wind at a certain scale, effectively increasing the 
dimensionality of the numerical space. However, careful selection 
of the wavelet shape and use of a Taylor's transform ensures 
minimal correlation between the wavelet series, so they can be 
treated independently, while allowing the heteroskedasticity to 
be modelled.

Illustration 2: 2 GW Scenarios
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Impacts of Variable Renewable 
Energy on Frequency 
Management
By Josh Schipper

The electrical frequency, 50 Hz, of the New Zealand power 
system is not a parameter of necessity, but is rather controlled 
by constantly balancing generation and demand. With the further 
uptake of Variable Renewable Energy (VRE), such as wind and solar 
generation, the process of controlling the frequency is becoming 
harder. Ancillary Services which Transpower, our operator of the 
National Grid, would procure to manage frequency are going to 
see a greater demand. The GREEN Grid project is researching what 
the demand for Ancillary Services may be in the future and what 
can be done to make the system more efficient for the economic 
benefit of the country.

The physics of how frequency is managed has been well known 
since the first use of AC power systems more than a century ago, but 
a brief introduction to the physics will serve to highlight the issues 
that VRE brings to the power system. The electrical frequency of 
the grid is a parameter that is fairly constant depending on where 
it is measured on the grid, but varies with time. This is a result 
of using synchronous generators, which like to keep the phase 
of their rotors in lock step with each other, and if any one is out 
of step then they are brought back in line by the synchronizing 
torque. To simplify, every single synchronous generator in the 
synchronous network can be modelled by a single generator. The 
speed of the equivalent generator rotor, which is directly related 
to the grid frequency, is determined by the accelerating torque 
as a result of the imbalance in torques provided by the turbine 
and the generator itself. This relationship is best expressed in the 
Swing Equation:

where the frequency of the grid, f, changes in proportion to the 
difference in power supplied by the turbine, PM, and the power taken 
by the generator, PE. The susceptibility to change is determined by 
the inertia,  H, of the rotor. In the classical power system, PM (valves 
and wicket gates) would be continuously controlled to match the 
unpredictable PE (load). However, VRE with its unpredictable 
power source and lack of synchronously connected inertia makes 
managing frequency more difficult. A proportion of PM becomes 
unpredictable and unable to be controlled, and inertia decreases 
as generation with inertia is displaced with VRE that does not have 
inherent inertia. Consequently the system becomes susceptible 
to events where large amounts of generation trip instantaneously 
creating very fast falls in frequency, and potential blackout.

Firstly considering the impacts of the variability from VRE, the 
research estimates that the increased variability will require a 
further 40% effort by generators, through the use of mostly hydro 
governors, as penetrations of VRE exceed 4000 MW. Frequency 
Keeping, which manages the slower variations in power, would 
expect an increase in roughly 80 MW of range, which is estimated 
from 5 minute variations in VRE as presented in Figure. 1. 

For unexpected weather events, where several wind farms 
experience large wind speed fluctuations at the same time, these 
may become the deciding factor in determining how much 60 
second reserve (Sustained Instantaneous Reserve) is procured, for 
large penetrations of VRE. 

The results of this research, by modelling how wind would 
displace thermal generation, show that inertia will decrease in 
both islands, as demonstrated in Figure. 2. For the South Island 
this is because high wind generation in the North Island results 
in South Island hydro generation conserving water. This decrease 
will require a greater demand for Fast Instantaneous Reserves (6 
second reserve). 

Figure 1: Variation of wind generation output over a time horizon. Shad-
ed region provides a range of possible values depending on geographic 
distribution of wind farms (as per previous article by Dr. McQueen)

Figure 2: Changing minimum inertia for the New Zealand power system, 
as a function of increased wind penetration
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other currently available commercial options, it has operation 
flexibility and robustness that the other options cannot offer. 
I am now nearing the end of my research. In the past two years, 
extensive time domain simulations carried out have shown that 
the HVDC link in conjunction with a novel controller possesses 
very promising features. The most prominent one is the ability 
to be fully flexible even down to very weak AC systems strength. 
I would like to take this opportunity to thank the PEET industry 
members for their financial support in the last 18 months of 
my PhD through the EPECentre Postgraduate scholarship.

News
EPECentre Resarchers and EEA Guide featured in UC Research 
Report 2016
The article “Developing guides for tomorrow’s power industry” 
has been published in UC Research Report 2016 and covers the 
work done by GREEN Grid researchers, in partnership with the 
electricity industry, to publish the Guide for the connection of 
Small-Scale Inverter-Based distributed generation released as an 
EEA Guide for consultation in May 2016.

2017 EEA conference 
Three EPECentre Summer students (Harry Gates, Daniel Brown, 
Campbell McDiarmid), and  Leatham Landon-Lane (Postgraduate 
student) in partnership with the EPECentre, present at the 2017 
EEA conference (Electricity challenges: Industry solutions) – to be 
held from 21-23 June 2017 in Wellington. More information in the 
EEA Conference Draft Programme.

2017 EPECentre Careers Convention - Save the date – 2 August
The Annual EPECentre Careers Convention will be held on 2 
August in the John Britten Foyer, starting at 5pm. The programme 
will be a mix of networking time for the industry participants to 
meet UC students and short talks about careers and HR advice. 
We would like to invite all our Industry members to have a stand 
at this event.  
On the same day, the UC Institute of Electrical and Electronics 
Engineers (IEEE) Student Branch extends an open invitation to 
any companies interested in participating in their mock interview 
day, up to 4pm. Please email Thomas Galbraith at
tig12@uclive.ac.nz if you have any questions or would like take 
part.

Final Year Projects
The Department of Electrical and Computer Engineering runs final 
year projects, with each project having a team of four students, 
supervised by a UC staff member.  The department opens projects 
up to industry, to put forward a project idea and to sponsor the 
project in 2018. If you have a project idea, please feel free to 
discuss it with one of the department’s staff members, and if you 
wish to proceed with the project please contact Paul Zwaan at
paul.zwaan@canterbury.ac.nz.

Postgraduate Scholar:
Jiaksan Tan
After completing a MEng in Electrical Engineering at UC 12 years 
ago, I moved on to work for Unison, a distribution company 
in Hastings, for approximately two years. Then I worked for 
Transpower, the national grid company, for another seven 
years. The various positions I held at Unison and Transpower 
generally fall into three distinct areas: power system dynamics 
& control, protection & automation, and planning & forecasting.
In late 2014, I finally decided to fulfil the silent pledge I made to 
myself when I left university: to do a PhD. Prof. Neville Watson 
kindly took me under his wing to work on a subject which is close 
to my heart but has constantly perplexed me: HVDC dynamics 
and control. The research was specified to study the application 
and control of a new type of converter, brainchild of the late 
Prof. Jos Arrillaga and Prof. Yonghe Liu, for HVDC links. This new 
converter not only offers size and wattage efficiency against 

Jiaksan Tan with Craig Price (EPECentre Board, Beca) and Dr. Allan Miller 
(EPECentre Director)

Former Scholar:
Matthew Gnad
While studying at the University of Canterbury, I was accepted 
onto Transpower’s comprehensive Graduate Training Programme.  
This included placements with an engineering design consultant, 
electrical contractor, and Transpower’s planning, operational, and 
engineering teams.   
Upon completion of the programme, I was involved in the planning 
and high-level development of various customer and grid upgrade 
projects before getting heavily involved in the New Zealand Inter-
Island HVDC Upgrade Project.  During this time, I also managed 
to become a Chartered Professional Engineer and a father! After 
spending more than a year on the construction of another HVDC 
project over in Canada, I am now enjoying being back in NZ as a 
Service Delivery Manager with Transpower, where I am responsible 
for the service provided by some of NZ’s key transmission assets 
including the HVDC converter station at Benmore, the Cook Strait 
submarine cables, and the South Island’s Power Electronic assets.

Matthew Gnad

http://www.research.canterbury.ac.nz/researchreport/
http://www.research.canterbury.ac.nz/researchreport/
http://www.research.canterbury.ac.nz/researchreport/
http://www.confer.co.nz/eea2017/programme/
mailto:tig12@uclive.ac.nz 
mailto:paul.zwaan@canterbury.ac.nz,
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Key Dates in 2017

Contact Us
The EPECentre is currently located on the ground floor of the ICT building 
at the University of Canterbury.  Access is off University Drive, Ilam.

P: +64 3 369 3114
E: info@epecentre.ac.nz
www.epecentre.ac.nz

Note that our phone numbers have changed as we have moved to Skype 
for Business.
• Allan Miller (Director) P: 03 369 5875
• Susannah Hawtin (PA/Admin) P: 03 369 5871
• Isabelle Le Quellec (Outreach Coordinator) P: 03 369 5874

Date Event Detail

2
August

15
August

Scholarship 
Application 
Deadline

EPECentre/PEET members 
promote summer and graduate 
opportunities to Electrical and 
Electronic Engineering students. 
This event includes industry 
speakers talking about career 
opportunities in the electricity 
industry.

Up to 8 scholarships are available 
for school leavers and up to 6 
scholarships are available for 
Engineering Intermediate students 
interested in pursuing the Electronic 
Engineering degree at the 
University of Canterbury.

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

26-30
June

High School
Visits

10-14 
July

Electrical and Electronic Engineering 
students will visit power generation, 
transmission and distribution sites. 
Further information will follow.

North Island 
Field Trip

Careers 
Convention

The GREEN Grid project organises 
an annual conference for its main 
stakeholders.

Green Grid 
Conference 
2018

18
October

2018
(date to be 
confirmed)

The Department of Electrical and 
Computer Engineering, and the 
EPECentre are pleased to offer high 
school students the opportunity to 
visit our brand new UC Electrical 
Wing and HV lab.

R&D Expo

UC Electric Power Engineering 
Centre Scholarships
Up to eight scholarships are available for school leavers and up to 
six for Engineering Intermediate students interested in pursuing 
the Electronic Engineering degree at the University of Canterbury. 
Each scholarship provides up to $15,000 for school leavers and up 
to $13,000 for Engineering Intermediate Students. Applications 
close 15 August 2017. More information is available via our 
website.

info@epecentre.ac.nz
http://www.epecentre.ac.nz/
http://www.epecentre.ac.nz/students/scholarships.shtml
http://www.epecentre.ac.nz/students/scholarships.shtml
http://www.epecentre.ac.nz/students/scholarships.shtml

