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by EPECentre Director Allan Miller  

Since it began in 2003, the EPECentre has awarded over 125 undergraduate 

scholarships. The EPECentre scholarship scheme has been one of the 

contributing factors in increasing the number of students graduating with 

Electrical and Electronic Engineering (EEE) degrees specialising in Electric 

Power Engineering (EPE).  The EPECentre has however, identified a trend 

towards fewer students enrolling in the EEE degree, which will mean fewer 

students specialising in EPE in the future.  Some of the reasons for this trend 

are explored further in this newsletter, drawn from the paper “Zen and the 

Art of Engineering Education” presented at the 2014 EEA conference. 

To reverse this trend, the EPECentre is promoting EEE and EPE proactively in 

secondary schools, making EPE careers more visible.  As part of this campaign, 

the EPECentre Board and Power Engineering Excellence Trust (PEET) have 

agreed to change the EPECentre scholarship scheme to one that supports top 

students leaving secondary school who opt for the EEE degree at the 

University of Canterbury.  The new scholarship will be awarded to secondary 

school students in their final year who enroll in the UC EEE degree, and will 

cover all four years of their degree.  More details about the scholarship are 

provided in this newsletter. 
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The EPECentre is also continuing to promote the EEE degree 

and EPE specialisation on a more practical level by holding 

workshops and demonstrations for Year 12 and 13 students, 

and by sponsoring outreach events.  Summaries of our most 

recent workshops and events held can be found on page 

three.  In addition, the EPECentre continues to host field trips 

for EEE students to promote the EPE discipline and member 

companies. The forthcoming South Island field trip is 

outlined below and we profile two of our EPECentre scholars. 

The EPECentre’s two main research projects are continuing, 

and in this newsletter we summarise two GREEN Grid papers 

presented at the 2014 EEA conference.  These papers cover 

the uptake of photovoltaic solar power in New Zealand, and 

the results of low voltage modelling work undertaken by the 

GREEN Grid team to date.  We conclude with the EPECentre’s 

calendar of events for the remainder of 2014. 

In March this year, Sue Bradley, the EPECentre’s PA and 

Administrator, moved to a full time role in industry.  We 

would like to express our thanks to Sue for her help and 

support during a time which saw growth in the EPECentre 

with new research projects. It is now my pleasure to 

introduce Ruth Payne, who joined the EPECentre in May as 

PA and Administrator.  Ruth was formerly 

PA to the Principal of New Plymouth Girls’ 

High School, and has already picked up a 

number of projects within the EPECentre 

as we prepare for the EEA conference, 

launch of the new scholarship, and South 

Island field trip. 

EPECentre Outreach 

EEE Student Number Trends 

The EPECentre set about researching and writing the paper 

“Zen and the Art of Engineering Education” presented at the 

2014 EEA conference, to answer questions we had about 

observed trends in EEE degree enrolment.  Fundamentally 

we wanted to find the root cause of why fewer students are 

enrolling in the EEE degree programme at UC.  Some reasons 

relate to competition from other NZ universities and the 

recent increase in popularity of structural engineering 

following the Canterbury earthquakes, however New 

Zealand universities as a whole are seeing fewer enrolments 

in EEE. After spending many hours meeting with the Ministry 

of Education, the New Zealand Qualifications Authority, and 

a number of teachers from secondary schools, we obtained 

data sets and information that enabled us to dig deeper into 

the issue. 

Our first discovery was the sudden reduction in Physics and 

Calculus enrolments in the final year of secondary school 

(Year 13) coinciding with the introduction of NCEA.  This, and 

the corresponding reduction in engineering graduations from 

all engineering disciplines that occurred five years later, are 

explored in more detail in the paper.  Secondary school 

Physics enrolments eventually grew again, and are now just 

above the 2002 levels.  Calculus enrolments also grew again, 

but have not reached 2002 levels.  Reasonably consistently 

across all years from 2003 to 2013, there are about half the 

number of female students taking Year 13 Physics than male 

students.  For Calculus the number is about 60%. 

While these results explain the reduction in engineering 

graduations seen, they still do not explain the EEE trends.  To 

understand this we needed to delve further into the 

structure of NCEA.  Briefly, there are three ‘achievement 

standards’ in NCEA Level 3 Physics that are assessed 

externally in the final exam: Wave Systems, Mechanical 

Systems, and Electrical Systems.  By examining enrolment 

data for individual subjects, we found that the Electrical 

Systems achievement standard is reasonably widely taught, 

with nearly all students taking Physics also taking the 

Electrical Systems component, especially at Level 3.  

However, we also made the quite startling discovery that (1) 

it is essentially optional to study for, and sit in the final exam, 

the Electrical Systems component of NCEA Level 3 Physics, 

and (2) there are a large number of students opting not to sit 

the Electrical Systems achievement standard, in preference 

for the Wave Systems and Mechanical Systems achievement 

standards.  This pattern was present over a number of years 

and suggests that a significant number of students consider 

the electrical component of physics either too hard or not 

necessary. 
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To add to this, surveys of currently enrolled EEE students, 

which the EPECentre has been conducting for the past few 

years, show that most students (60-70%) make up their mind 

to study EEE while at school, and that careers in EEE play a 

large part in their decision to pursue EEE.  We believe it is the 

relative unpopularity of Electrical Systems, in combination 

with the NCEA impacts on Calculus, and lack of clear EEE 

career visibility that is leading to fewer students enrolling in 

EEE. 

Our immediate action has been to try to raise the profile of 

EEE and EEE careers in schools by offering the new 

scholarship to secondary school students (another reason for 

offering this is because we believe it is a fair and 

comprehensive scholarship).  The new scholarship is 

introduced in the next section.  Longer term, the EPECentre 

is seeking out opportunities to work with the Ministry of 

Education to further develop the Electrical Systems 

curriculum at all NCEA levels. 

New EPECentre Scholarships 

In 2015 the EPECentre will introduce new undergraduate 

scholarships to be awarded over a six year period from 2015 

to 2020.  Eight scholarships will be offered in each year with 

each scholarship valued at $15,000. This represents a 

$720,000 investment in future Electric Power Engineers by 

the Power Engineering Excellence Trust.  The aim of the new 

undergraduate scholarship scheme is to promote EEE to 

secondary schools, and thereby increase the number and 

quality of students studying EEE, and ultimately graduating.  

By 2020 it is hoped that, in conjunction with the EPECentre’s 

outreach activities, this goal will have been fulfilled.  At this 

point the structure of the scholarship scheme will be 

reviewed.  In summary: 

 In 2014 the EPECentre EEE scholarships will be 

advertised to school leavers for tenure in 2015, 

subject to UC Scholarships Committee approval.  Up 

to eight scholarships will be awarded, for a period of 

four years.  The value of each scholarship will be 

$15,000, payable in two equal instalments per year 

according to: 

Intermediate: $2,000 

First Pro: $3,000 

Second Pro: $5,000 

Third Pro: $5,000 

 Continuation of the scholarship will depend on 

grades and subject choices – a student must chose 

the Electrical and Electronic Engineering degree with 

at least one electric power engineering course in the 

Third Professional year. 1 

 A transition from the existing EPECentre scholarship 

scheme to the new scheme will be managed by 

continuing to award EPECentre scholarships to 

second and third Professional year students in 2015, 

but reducing the number of scholarships from 10 to 

five.  Two existing EPECentre scholarships may be 

offered to Second Professional year students in 

2016. 

 Post graduate scholarships will be offered on a case-

by-case basis.  It is very important that post graduate 

study continues to be encouraged.  The GREEN Grid 

project, funded by the Ministry of Business, 

Innovation & Employment with EEA and Transpower 

co-funding, is providing a number of scholarships in 

the area of renewable energy.  However we want to 

promote other fields of EPE research as well. 

A new set of eight scholarships will be awarded for tenure in 

each of the years 2016 to 2020, with the scheme reviewed 

regularly, and fully reviewed in 2019. 

Secondary School Visits to the EPECentre 

The EPECentre has continued to host secondary school 

students to demonstrate electrical engineering concepts. 

Secondary school students from around Canterbury and the 

West Coast have had the opportunity to visit and experience 

the machines laboratory, nanotechnology laboratory and the 

high voltage laboratory. Demonstrations including 15 kV to 

100 kV electrical discharge, dielectric discharge through a 

solid insulator and the faraday cage in operation are in 

                                                           
1
 Electric power engineering courses are: Power Systems, Power 

Electronics, and Electric Machines. 
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support of the NCEA ‘Electrical Systems’ assessments and 

have proven to be extremely popular. Over the next few 

months, over 400 school students are scheduled to 

participate in EPECentre led outreach workshops. 

 

Machines Laboratory Demonstrations 

Sponsored Outreach Events 

Two key events have been sponsored by the EPECentre in 

the past six months; the ‘E-Week’ programme and the 

International Young Physicists’ Tournament (IYPT). Both 

programmes engaged talented young kiwis interested in 

Electronics and Physics from around the country.   

The UC led ‘E-Week’ outreach programme gave selected 

students an opportunity to gain hands-on lab experience, 

visit local companies, build a solar cell and learn about 

robotic fundamentals. The 

IYPT hosted students from 

around the country to discuss 

and debate Physics problems. 

A delegation from New 

Zealand including the IYPT 

winning team and excellent 

competitors from other teams 

will be representing New 

Zealand in Shrewsbury, 

England in July.  

New Zealand IYPT winning team from King's College Auckland 

South Island Field Trip 

 

Students on the 2013 North Island Power Systems field trip 

The forthcoming South Island field trip will see 30 

undergraduate students with interests in electric power 

engineering visit our members’ power stations (wind and 

hydro), substations and switchyards, power control rooms, 

as well as the Tiwai Point Aluminum Smelter. The EPECentre 

power field trip is considered a highlight event by many 

undergraduate students. The four day trip informs students 

about the industry first hand and often influences 

prospective graduates’ career choices. 

GREEN Grid Update – EEA Papers 

The following two articles summarise papers presented at 

the 2014 EEA Conference. 

Photovoltaic Uptake in New Zealand 

Solar power generation from photovoltaics (PV) is receiving a 

lot of attention in New Zealand from many sectors. This 

includes local body and national politicians promoting clean 

renewable energy, PV suppliers and installers heavily 

marketing PV to homeowners, homeowners and businesses 

installing solar systems, and distribution companies who are 

keen to both understand the consequences of increasing 

distributed generation in the low voltage network, and 

embrace the technology.  The GREEN Grid project is 

developing modelling tools to assess PV in the low and 

medium voltage networks.  The aim of this is to better 
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understand the impact of PV, and to feed into standards or 

guidelines for its adoption in New Zealand.  In order to 

develop scenarios for modelling, the uptake of PV has been 

assessed per distribution company, and generalised to New 

Zealand regions.  This article presents some results from the 

2014 EEA Conference paper “Photovoltaic Solar Power 

Uptake in New Zealand”. 

The study of uptake of PV in New Zealand used consumer 

distributed generation applications to their local lines 

companies.  Nine lines companies, covering about 80% of 

New Zealand’s population, provided the GREEN Grid project 

with a summary of their applications.  From these the GREEN 

Grid project was able to determine a number of statistics 

about PV, and attempt to project future PV uptake.  For 

example, the following graph shows the cumulative PV 

installed in New Zealand.  This assumes that all applications 

for PV connection are implemented.  A study of data of one 

distribution company shows that the majority of applications 

do become commissioned sites.  Applications for PV were 

used, as this is the most accessible and reliable data. 

 

Cumulative PV applications in New Zealand to December 2013 

The average PV scheme in 2013 was 3.8kW, a slight 

reduction on the previous three years.  What was also of 

interest to the researchers was the ‘per capita’ PV in each 

region.  The PV uptake data by region was combined with 

population statistics obtained from Statistics New Zealand to 

determine this, shown in the following table. 

 

PV uptake per inhabitant and by region 

There are clear differences in PV uptake between the 

regions, which generally correlate to cost savings from PV in 

each region (for example, Tasman and Marlborough regions 

yield higher cost savings due to higher sunshine hours and 

insolation than say, Wellington or Invercargill).  However, 

compared to other countries, New Zealand is well behind in 

PV uptake.  For example, Australia has 139 Watts per 

inhabitant and Germany 440 Watts per inhabitant.  All of 

these issues are explored further in the paper.   

The main conclusions of the paper are that PV uptake is 

growing rapidly, and could total anywhere between 30MW 

and 750MW in the next five years, although it is too early in 

its adoption to make reliable predictions.  If PV capacity was 

to grow to 750MW it would make up nearly 10% of New 

Zealand’s installed generation capacity, but provide only 2-

3% of energy.  This is because of the very low capacity factor 

of PV.  In turn the variability of renewable generation will 

increase.  GREEN Grid is exploring such issues as dealing with 

increased generation variability, and the impacts of PV in the 

low voltage network.  The next paper discusses some early 

modelling of the impacts of PV in the low voltage network. 

Low Voltage Distribution System Modelling and 

Photovoltaic Penetration 

Knowing the impact on Power Quality (PQ) of new 

technologies such as PV, Electric vehicles (EVs), LEDs etc., is 

of great interest to distribution companies, and hence is an 

important aspect of the GREEN Grid project.  Modelling of 

the LV distribution systems in New Zealand was undertaken 

as an EPECentre 2013/2014 summer project by Jeremy 

Watson, supervised by Allan Miller and Neville Watson, with 

input from David Santos-Martin.  Jeremy wrote two papers 
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from his research over the summer, one of which is being 

presented at the 2014 EEA conference, entitled “Low Voltage 

Network Modelling”.  Residential rooftop-mounted PV panels 

are being installed at an increasing rate in New Zealand and 

hence this was the new technology focused on. This rising 

penetration level of PV could potentially cause significant 

problems in the LV distribution system, as has occurred in 

Australia. 

Previously published studies have evaluated the impact of 

distributed generation (specifically PV) on the voltage profile 

along lines, or focused on representative/typical networks 

from their respective countries. The former were too 

simplistic and the latter of limited applicability to New 

Zealand due to the different network characteristics. 

Stage 1 of Jeremy’s work was to determine typical or 

representative LV distribution systems, using data from 

Orion’s network to begin with. The generation of 

representative LV networks that are truly representative is 

not a trivial task. The comprehensive nature, and largely high 

quality of the Orion data, which consisted of 10,558 MV/LV 

transformers and their associated LV feeders, enabled this to 

be performed. The k-means clustering technique was applied 

to this large volume of data and the optimum was found to 

be with 4 cluster variables. The clustering approach and 

results are discussed in detail in the paper.  The clusters 

identified from the data are: 

1. City centre 

2. Urban 

3. Industrial 

4. Rural 

Three representative networks are identified for each 

cluster: the centre (or typical), peripheral (at the edge of the 

cluster) and median (midway between the two) -the paper 

provides the detail of these. The silhouette method was used 

to evaluate how good the cluster fit was. With a value of 0.71 

it can be concluded that the data contains clear evidence of 

clustering. Of the 10,558 MV/LV transformers modelled, 

there are 358 transformers classified as City, 1,962 classified 

as Urban, 327 classified as Industrial, and 7,937 classified as 

Rural. Most LV networks have a radial configuration. 

Stage 2 was evaluating the impact of PV on voltage 

magnitudes via simulation of the representative LV 

networks. The MATLAB platform was chosen due to its 

flexibility and ability to easily incorporate statistical analysis. 

The scenario considered was developed by the GREEN Grid 

low voltage modelling workshop (now called the GREEN Grid 

Network Analysis Group).  This was the worst case scenario 

of mid-day where PV generation was maximum and house 

loading was minimum (600W). The simulation process is 

discussed in detail in the paper. In summary, a particular PV 

penetration level was determined, PV sites were selected at 

random to give this penetration, and a simulation was 

performed to check for over-voltages and overloads of 

conductors. Following this, another case was run with the 

same penetration level and another randomly distributed 

site selection. This was continued until enough cases had 

been run to provide a meaningful spread of results.  A new 

penetration level was then selected.  This methodology of 

randomly placing PV sites is performed as any guess on 

distribution is likely to be wrong, but taking many cases gives 

a spread of likely scenarios.  Future studies will use results 

from the uptake work discussed in the previous article, so as 

to give more realistic PV penetration scenarios (for example, 

some suburbs may have higher PV penetration than others).  

However, in this initial study, randomly generated scenarios 

were used to account for the unknown, and likely to be 

‘lumpy’, distribution of PV units. By running numerous 

scenarios this study is likely to capture some of these lumpy 

cases. 

The following figure shows the average of raw results for 

over-voltages for the City centre and urban representative LV 

networks (taken from the three positions in the cluster 

discussed previously). 
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Low voltage networks experiencing over-voltage from PV 

From this figure it can be seen that at a penetration level of 

0.2 (that is 1 house in 5) the weak Urban areas will have 

approximately 17% of nodes with over-voltages while the 

typical Urban network will not.  The proposed VOLT-VAr 

response in the draft AS/NZS4777.2 standard was simulated 

and shown to be ineffective.  Alternative Voltage cut-points 

were simulated and demonstrated to improve the hosting 

capacity of the LV network. The paper gives results for this.  

This information has been passed to the committee drafting 

AS/NZS4777.2, resulting in the modification of the draft 

standard, making it more suitable for New Zealand. 

Future work will involve the impact of PV on the entire 

network, rather than representative networks, use of more 

realistic PV penetration scenarios, and use of other 

distribution company networks. 

Acknowledgement 
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EPECentre Scholar  

Scott Lemon | Ph.D. Candidate, UC 

Scott Lemon is a recipient of the 

GREEN Grid research postgraduate 

scholarship and is currently working 

towards his Ph.D. at UC. His 

research is aimed at investigating 

the impact of distributed PV 

systems in New Zealand distribution 

networks. This involves the 

development of software tools to 

model solar irradiance and the 

resulting behaviour of solar panels and inverters, as well as 

simulate the impact this solar generation has on network 

power flows for different modes and levels of PV 

uptake. Over the past year Scott has been working closely 

with other researchers at the EPECentre to collect and 

process climate and network data, develop database and GIS 

tools to view and analyse this data, and create a unified 

simulation platform to model low voltage networks 

containing distributed PV generation. 

Former EPECentre Scholar  

Dr Rowan Sinton | Meridian Energy 

Rowan completed his Bachelor of 

Engineering with Honours and a 

Ph.D. at UC in 2007 and 2011 

respectively. Rowan’s Ph.D. in ‘Long 

Distance Exploding Wires’ honed his 

knowledge of high voltage 

engineering, while contributing to 

the plasma science 

community.  Since then he has 

travelled the country working as a power technician for 

Pringle Beleski and Associates (PBA), testing and 

commissioning substations, generators, protection and 

transformers.  Rowan has recently taken a role as 

an Electrical Engineer at Meridian Energy and looks 

forward to the new challenges.   
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What’s On 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

Date Venue Event Detail 

18 - 20 June Sky City Convention 
Centre, Auckland 

EEA Conference – EPECentre 
Presentations 

 

30 June – 
3 July 

UC Outreach Visiting Secondary Schools demonstrations and workshops. 

8 July UC Kidsfest EPECentre sponsored TV2 Kidsfest holiday programme “Sparks and 
Arcs”. 

8-11 July Various South Island 
Industry sites 

South Island Power Field trip Students visit industry sites 

28 August – 
3 September 

UC Outreach Visiting Secondary Schools demonstrations and workshops. 

1-3 
September 

Various North Island 
Industry sites 

North island Power Field trip Students visit industry sites 

24 September UC EPECentre R&D Expo EPECentre staff led research presentations in the morning followed 
by the final year student project presentations and demonstration 
to PEET members. 

5-6 November UC GREEN Grid conference GREEN Grid conference with project research team and the Industry 
Advisory Panel (IAP) 

17 November UC Summer Scholars commence Commencement of 2014-2015 Electric Power Engineering students 
work experience hours required for their degree 

December EPECentre Newsletter 2 Bi annual publication of the EPECentre newsletter 

Contact Us 

Would you like to collaborate with us on 

research projects or promoting the electric 

power 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 

Thank you to all our members who make 

EPECentre activities possible. 
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