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1. QUALIFICATIONS AND EXPERIENCE  

1.1 My name is James Thomas Truesdale. I am a director of Concept 
Consulting Group, a Wellington based consultancy specialising in the 
energy sector. 

 

1.2 I hold a Bachelor of Electrical Engineering degree (honours, 1979) and 
a Master of Electrical Engineering degree (1981), both from the 
University of Canterbury. 

 

1.3 I specialise in electricity generation and wholesale electricity market 
issues.  Prior to the establishment of Concept Consulting Group in 
1999, I worked for over twenty years in the electricity sector in 
engineering, operational and senior executive roles.  

 

1.4 Experience which is relevant to my evidence includes: 

a. From 1991 to 1998, I was responsible for co-ordinating 
ECNZ’s1 generation resources, initially as Generation Control 
Manager and, from 1995, as Wholesale Market Development 
Manager. In the latter role, I was also responsible for the 
establishment and operation of ECNZ’s electricity trading and 
risk management functions. 

b. At ECNZ, in 1994/5, I established internal market 
arrangements which, from February 1996, underpinned the 
interim electricity market established when Contact Energy was 
separated from ECNZ. I also had a major role in the design of 
the final wholesale electricity market arrangements established 
in October 1996. 

c. In 1998 I was a member of the Electricity Reform Transition 
Unit (ERTU) that designed and oversaw the split of ECNZ and 
establishment of Meridian Energy, Mighty River Power and 
Genesis Energy. My responsibilities included electricity market 

                                                
1  Electricity Corporation of New Zealand. 
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analysis in respect of company viability and issues relating to 
coordination of generation resources, including security of 
supply and technical efficiency. 

d. In 1999, as establishment General Manager Operations and 
Trading, I was responsible for establishing and overseeing 
Genesis Energy’s trading risk management arrangements and 
its participation in the wholesale electricity market. 

e. In my current consultancy practice I am often commissioned to 
undertake technical and economic analysis of electricity 
markets, including longer term electricity supply and demand 
projections, security of supply assessments, evaluation of 
power station development options and assessing climate 
change policy implications for sector participants, regulators 
and policy makers.  

f. Through support contracts which Concept Consulting Group 
has held since 2004, I have advised the New Zealand 
Electricity Commission on a range of wholesale market, 
common quality/ system operation and security of supply policy 
issues. 

g. I have advised on the design of overseas electricity markets, in 
particular Singapore (1999/2000) and Ireland (2004). 

 

1.5 I have read the Code of Conduct for Expert Witnesses contained in the 
Environment Court Practice Note.  I agree to comply with this Code of 
Conduct.  This evidence is within my area of expertise, except where I 
state I am relying on what I have been told by another person.  I have 
not omitted to consider material facts known to me that might alter or 
detract from the opinions that I express. 

 

1.6 I have also reviewed the reports and statements of evidence of Mr 
Nick Eldred and Mr Charlie Watts. 
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2. SCOPE OF EVIDENCE 

 

2.1 The purpose of my statement is to discuss expected electricity related 
benefits associated with the Mokihinui Hydro Project (“MHP”).  This 
includes: 

a. An overview of the New Zealand electricity market; 

b. Discussion of regional supply issues; 

c. Electricity related benefits of the MHP; and 

d. Conclusions.  

 

3. EXECUTIVE SUMMARY 

 

3.1 The MHP proposal would provide a number of electricity related 
benefits including: 

a. Contributing between 360 GWh and 410 GWh on average to 
meeting New Zealand’s future energy demand. 

b. Contributing towards the Government’s renewable energy 
objectives. 

c. Reducing the upper South Island’s dependence on importing 
electricity supply from other parts of the grid, with 
corresponding pricing benefits for consumers relative to other 
regions. This effect would be most pronounced in the Buller/ 
West Coast area.  

d. Reduce transmission system losses and improve security of 
supply in the Buller/ West Coast area and the wider upper 
South Island region. 

e. Defer grid investments otherwise required to increase 
transmission capacity into the upper South Island from South 
Canterbury via Christchurch. 

f. Provide short term (day to day and especially within day) 
flexibility to respond to electricity market conditions, which will 
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become more valuable as the level of intermittent wind 
generation grows. 

g. Increase medium term (seasonal) diversity of energy supply, 
enhancing security of energy supply. 

h. Provide ancillary services, supporting security of electricity 
supply.  

3.2 The MHP would provide these benefits whether or not the proposed 
Arnold hydro scheme proceeds. Because the transmission system can 
generally accommodate both the Arnold and MHP proposals, 
development of both schemes would generally enhance the benefits 
noted above.  

 

4. INTRODUCTION 

 

4.1 I confirm my evidence is based on the project proposal as described in 
the Assessment of Environmental Effects, and summarised in 
Appendix 1.  For the purpose of my evidence, I have assumed the 
MHP will have the following features: 

a. Generating capacity between 80 MW and 100 MW2.  

b. Average annual energy production between 360 GWh and 410 
GWh3. 

c. A new 28 km high voltage transmission line would be built from 
the MHP to connect to the national transmission grid near 
Inangahua.  

d. The dam would provide storage capacity equivalent to 
approximately 1.75 GWh of hydro supply, enabling generation 

                                                
2  Mega Watt. 1 MW is equivalent to 1 million watts. A watt is a measure of instantaneous 

power, the rate at which energy is flowing.  
3  1 Giga Watt-hour (GWh) is equivalent to 1 billion Watt-hours. A Watt-hour is a measure 

of energy produced or consumed over time. For example, electricity flows at a rate of 
100 Watts into a 100 Watt light bulb. If the bulb operates continuously for an hour it will 
consume 100 Watt-hours (Wh) of energy. Similarly, a power station operating 
continuously at 1 MW power output for one hour will produce 1 Mega Watt -hour (MWh) 
or 0.001 GWh of energy. Operating continuously over a year, it would produce 8,760 
MWh of energy (1 MW x 365 days x 24 hours) or 8.76 GWh. 
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from the station to be regulated to match electricity market 
requirements, subject to flow limitations.   

 

5. ELECTRICITY MARKET OVERVIEW 

 

5.1 I will begin by providing a brief outline of the New Zealand electricity 
market. This will provide a useful context for discussing potential 
electricity related benefits associated with the MHP. 

 

Physical arrangements 

 

5.2 Figure 1 is a schematic outline of the physical structure of the New 
Zealand electricity industry.  

 

Figure 1: Electricity system layout 

 

5.3 Key points of note are: 
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a. The national transmission grid (grid), owned and operated by 
Transpower, is the backbone of the electricity system. It 
enables electricity to be transported from power stations 
around the country to meet consumer demands where and 
when required. 

b. Regional distribution companies, such as Buller Electricity, 
transport electricity from the grid, or from power stations 
embedded within their networks, to consumers connected to 
their networks. 

c. A small number of large industrial consumers are directly 
connected to the grid4. In some case these companies also 
have on-site generation. 

d. Some electricity generation is dissipated as losses as it travels 
from power stations through the grid and/ or distribution 
networks to consumers. 

 

5.4 With reference to the above, Figure 2 provides an overview of 
electricity generation and consumption within New Zealand.  

                                                
4  For example, Rio Tinto’s aluminium smelter at Tiwai  or Norske Skog’s pulp and paper 

mill at Kawerau. 
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Figure 2: Electricity production and consumption5 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Grid
generation

Embedded
generation

Grid losses Direct
consumer
demand

Distribution
losses

Other
consumer
demand

Pr
op

or
tio

n 
of

 to
ta

l g
en

er
at

io
n

-

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

G
W

h 
pa

a. Annual electricity demand is currently around 40,000 GWh6 
(approximately 32% for household use; 46% for manufacturing; 
and 22% for commercial).  

b. Approximately 30,000 GWh is conveyed to consumers by 
regional distribution companies, such as Buller Electricity. 

c. Approximately 7% of electricity is supplied from generation 
embedded within distribution company networks or within 
consumer premises. This generation is not connected directly 
to the grid. 

d. Approximately 7.5% of total generation is consumed as 
transmission and distribution losses7. Expressed as 
proportions of electricity transported through networks, grid and 

                                                
5  Derived from “New Zealand Energy Data File”, June 2007; Ministry of  Economic 

Development. 
6  A typical New Zealand household uses less than one hundredth of a GWh of electricity 

annually.  
7  For year ended 31 March 2006 (“New Zealand Energy Data File”, June 2007; Ministry of 

Economic Development). 
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local distribution losses are approximately 3.5% and 6% 
respectively8. 

 

Commercial overview 

 

5.5 Generators and retailers compete in the wholesale and the retail 
electricity markets as discussed below.  Transpower, the grid owner, 
and distribution companies are natural monopolies. Their revenues are 
therefore subject to threshold regulation by the Commerce 
Commission. The Electricity Commission approves Transpower 
investments in grid development.  

 

5.6 The New Zealand electricity market includes competitive wholesale 
and retail markets. As depicted in Figure 3, these commercial 
arrangements are underpinned by the physical arrangements outlined 
previously. 

 

Figure 3: Commercial structure 
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8  For year ended 31 March 2006 (“New Zealand Energy Data File”, June 2007; Ministry of 

Economic Development).  
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5.7 At the heart of the wholesale market is a mandatory spot market, 
governed by regulations9 and overseen by the Electricity Commission. 
In the spot market: 

a. Generators compete to supply electricity demand. 

b. Half-hourly spot prices vary according to demand, generation 
and grid conditions at the time, and can be volatile as 
illustrated in Figure 4. 

 

Figure 4: Half-hourly spot market prices at Haywards10 (1 Jun to 31 Aug 
2007)11 
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c. Retailers pay the spot price for the electricity consumed in 
each half-hour by their customers. 

d. Some large consumers buy their electricity directly from the 
spot market. 

e. Generators receive the spot price for electricity supplied to the 
market in each half-hour.  

                                                
9  The Electricity Governance Regulations 2003 and Electricity Governance Rules, 

Primarily Part G. 
10  Near Wellington. 
11  Sourced from the Electricity Commission central dataset. 
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5.8 Generators and retailers/ larger consumers also enter bilateral 
wholesale contracts to mitigate their exposure to future spot price 
uncertainty. Contract prices reflect expectations of market conditions/ 
spot market prices, and buyer and seller commercial risks, over time. 

 

5.9 In the retail market, retailers on-sell the electricity they purchase in the 
wholesale market, or in some cases generate within the local network, 
to their customers. Customer prices in a region are set by retailers 
offering services there and consumers are free to switch between 
them. Whereas spot market prices vary half-hourly, most retail 
customers are shielded from this volatility, with retail prices typically 
comprising a fixed fee and a charge that varies with consumption12. 
However, over time, retail prices are influenced by longer term trends 
in wholesale market prices. 

 

Spot market basics 

 

5.10 Electricity generation must be matched continuously to demand, 
nationally and regionally, to ensure that the security of supply to 
consumers can be maintained. This coordination role is undertaken by 
Transpower, as system operator13, in accordance with the spot market 
rules. It dispatches generators to meet demand in accordance with 
half-hourly price based offers. An offer specifies the amounts of 
electricity a generator is prepared to produce at a particular power 
station at nominated spot market prices14.  

                                                
12  Retail prices are a combination of cost recovery and profit margin. In addition to the cost 

of procuring wholesale energy, retailers also incur other costs of providing services to 
their customers, which in most cases includes payments to distributors for transporting 
electricity to their customers.  

13  Transpower performs this role under contract to the Electricity Commission. 
14  Offers are submitted for each generating unit or power station for each half hour up to 

midnight of the following day. Each offer can contain up to 5 quantity bands at 
increasing prices. 
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5.11 Figure 5 illustrates, in stylised form, how the generation needed to 
match the next increase or decrease in demand sets the spot market 
price for a particular half hour15.  

Figure 5: Spot market pricing 
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5.12 As demand rises, higher priced generation is dispatched and vice 
versa. For each half-hour, generators are paid the spot price for 
electricity the system operator instructed them to produce and retailers 
and direct consumers pay the spot market clearing price for electricity 
they purchased16. Subject to locational differences, discussed later, all 
generators receive and all purchasers pay the same spot price set at 
the level of the most expensive generator needed to meet demand in 
that half hour. 

 

5.13 Generation with lower variable operating costs can submit lower priced 
offers and therefore be dispatched ahead of generation with higher 
variable operating costs. Some generation is able to be offered into 
the market at very low prices because it has very low variable 
operating costs. For example, the operating costs of wind, geothermal 
and must-run17 hydro power stations are largely fixed and the extra 

                                                
15  In practice, arrangements are more complex than depicted and the price is set after the 

event (ex post) based on final generator offers and half -hourly metered demand.  
16  Financial settlements occur in the following month.  
17  Hydro power stations with little ability to store water, generating as inflows arrive.  
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cost of producing each unit of electricity is very small. In contrast, 
thermal power stations also incur fuel costs whenever they generate. 

 

5.14 In line with the Government’s overall efficiency objectives for electricity 
supply, the spot market is an efficient way of: 

a. Co-ordinating generation on a moment to moment basis to 
respond to demand and to maintain security of supply to 
consumers. 

b. Ensuring that power stations with lower variable operating 
costs, such as the proposed MHP, are able to offer into the 
market at lower prices and be assured of being dispatched 
ahead of other generation. This minimises the overall cost of 
meeting demand. 

 

Locational pricing 

 

5.15 In dispatching generation around the country to minimise the overall 
cost of supplying demand, the spot market takes transmission losses 
and constraints into account, establishing separate prices at over 200 
locations every half hour. These prices reflect the variable cost of 
transporting electricity around the country and tend to be higher in 
regions where local demand exceeds local generation and lower in 
regions where local generation exceeds local demand.  

 

5.16 Figure 6 illustrates how half hourly spot market prices can vary by 
location during the day18.  

                                                
18  There is no particular reason for the day selected other than to illustrate the following 

points. Relationships vary depending on the time of year and direction of electricity flows 
around the grid but any day would enable a similar discussion about location pricing.  
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Figure 6: Spot market prices at different locations (Wed 1 Aug 2007) 
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5.17 In this example, spot market prices in the locations shown all rise and 
fall throughout the day with the overall supply and demand situation, 
but price differences between locations vary reflecting electricity flows 
around the grid. For example, in the early hours, when demand is low: 

a. All prices shown were low but prices in Otahuhu (Auckland) 
and Haywards (near Wellington) were lower because surplus 
generation from the upper North Island was being sent 
southwards (including to the South Island). 

b. Prices at Manapouri in the lower South Island were 
correspondingly higher because generation there was backed-
off to conserve hydro storage and regional demand was high 
due to aluminium smelter requirements. 

c. Prices at Cobb (near Nelson) were highest because electricity 
had to be imported into the region. 

 

5.18 During the highest price periods, coincident with morning and evening 
demand peaks: 

a. Otahuhu prices were highest because electricity was being 
transferred into the upper North Island to meet additional peak 
demand requirements. 
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b. Prices at Haywards were higher than in the South Island but 
lower than Otahuhu, as electricity was being transferred 
through the Cook Strait19 cables into the North Island. 

c. Prices at Cobb remained relatively high because electricity had 
to be imported into the upper South Island region due to a lack 
of local generation. 

 

5.19 Locational price differences reflect the level of losses involved in 
transporting extra electricity into or out of a region of the grid. If a 
transmission line reaches its physical limit20 and constrains the 
transfer of electricity into a region with limited generation, spot prices 
within that region can rise to much higher levels than in other parts of 
the country. On a day to day basis, locational pricing ensures that 
generation is dispatched to reduce the impact of grid losses and 
constraints. Over the longer term, locational prices send important 
signals about where generation and/ or transmission investments are 
needed to reduce losses and to mitigate regional security of supply 
risks. This point is particularly relevant in relation to the MHP, and I 
discuss this later in my evidence. 

 

5.20 From a consumer perspective, higher electricity spot prices in a region 
have flow-on effects to retail prices. As noted above, local spot prices 
will rise when electricity has to be imported into a region reflecting 
associated transmission losses and, particularly so, if the technical 
limits of transmission lines are reached, preventing additional supply 
being imported. These limits are called transmission ‘constraints’. 
From a retailer perspective, price risks associated with transmission 
constraints can be very difficult to manage. For example, when a 
transmission constraint limits the flow of electricity into a region, a 
retailer there can be exposed to very high spot market prices, many 
times higher than the revenues it receives from customers. The retailer 

                                                
19  Electricity from the Cook Strait cables arrives in the North Island at Haywards.  
20  Transmission lines have technical limits for the amount of electricity that can be 

transported. For example, the interisland Cook Strait cable system can carry no more 
than 700 MW continuously to the North Island due to thermal limits (to avoid over -
heating damage).   
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will also need to factor this exposure into its customer charges, noting 
that the level of spot prices when constraints occur and the frequency 
of such events are difficult to predict. This can tend to deter retailers 
from offering services in the region, limiting options available to 
customers. Retailers with local generation can offset these risks, 
assuming they are able to generate at the time and receive high spot 
market prices.  

 

5.21 By way of example, Figure 7 shows how electricity spot prices at 
Westport varied relative to spot prices at Benmore during 2006. The 
overland section of the Cook Strait cable system is connected at 
Benmore, which is also within the large Waitaki hydro scheme. 
Electricity therefore always flows northwards up through the South 
Island, even in a hydro drought, because the Cook Strait cables can 
transfer the electricity into and out of the South Island via Benmore. 
The spot price at Westport is therefore always higher than at Benmore 
as shown in the chart. Further, at times when transmission constraints 
into the region are active, the price at Westport can rise to very high 
levels relative to Benmore. This can be seen in the inset chart below 
which expands the highlighted section of the main chart for the worst 
5% of half hours during 2006.  

Figure 7: Distribution of spot price differences (Westport vs Benmore, 
2006) 
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5.22 I shall return to these issues later in my statement as they are relevant 
to the MHP. 

 

Ancillary services 

 

5.23 The system operator typically re-dispatches generation at 5 minute 
intervals. However, within each 5 minute dispatch interval, additional 
measures are needed to ensure that supply is always matched to 
demand on a real time moment to moment basis. For example, 
because of continuous short term changes in demand and supply. 
Even a small generation-demand imbalance will cause the system 
frequency to rise or fall21. If the imbalance is not corrected quickly, 
frequency will continue to rise or fall and generators will automatically 
disconnect from the grid so as to prevent catastrophic damage. If this 
disconnection were to occur, supply to some consumers would need 
to be cut immediately or the power system would suffer cascade 
failure, with wide-spread uncontrolled disruptions to consumers. This 
is addressed in practice by supplementing the dispatch process with 
automatic ancillary arrangements that can respond rapidly and 
maintain frequency in balance22. These services are vital to 
maintaining security of supply and are actively coordinated on an 
island-wide and national basis.  

 

5.24 Similar arrangements exist for managing voltage levels around the grid 
although these tend to be more regional in nature. For example, the 
system operator has at times procured voltage support services in the 

                                                
21  The New Zealand power system frequency is nominally 50 Hertz. With insufficient 

generation on the system, the frequency will fall and generators tend to slow down as 
they give up rotational stored energy. With too much generation on the system, 
generators will speed up and the frequency will rise. 

22  Generators with automatic responses to system frequency and demand that can be 
interrupted very quickly. The system operator procures instantaneous reserves ancillary 
services (fast acting automatic generation or demand-side responses) to compensate 
for unexpected failure of a large generator or grid equipment. It also procures frequency 
keeping ancillary services to compensate for ongoing normal variations in demand 
which occur continuously between system operator  dispatch instructions. 
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upper South Island to ensure that it can maintain regional security over 
the summer period. More recently, Transpower has procured demand 
curtailment to maintain upper South Island security23 when 
transmission capacity is tight. 

 

5.25 I will discuss later how the MHP could provide electricity system 
benefits in the above areas. 

 

Supply mix 

 

5.26 A large proportion of New Zealand’s electricity supply is from hydro 
power stations. This provides significant benefits from a generation 
and market perspective. In particular:  

a. A large proportion of the country’s electricity requirement is 
able to be supplied from a renewable energy source with 
minimal greenhouse gas emissions. 

b. On a day to day basis, hydro power stations tend to be more 
controllable and more flexible than other generation 
technologies and therefore more able to respond to short term 
changes in market demand.   

 

5.27 The MHP would provide benefits in both respects. I will discuss this 
later in relation to point (b) as it is relevant to my evidence. 

 

5.28 On a seasonal basis, the availability of hydro energy supply can vary 
considerably depending on climatic conditions. This can be seen in 
Figure 8, which compares quarterly hydro inflows over the ten year 
period from 1997 to 2006 to mean quarterly values over the period24. 

                                                
23  http://www.gridnewzealand.co.nz/n344.html 
24  Hydro inflows are expressed in potential energy (GWh) terms although some of the 

potential energy cannot be utilised. e.g. during high inflow periods, inflows exceeding 
the capacity of schemes to store water and/or generate has to be ‘spilled’ past power 
stations.  
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Figure 8: Quarterly NZ hydro inflows (1997 to 2006) 
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5.29 Hydro storage lakes can smooth out some seasonal inflow 
fluctuations, and better match hydro generation to seasonal demand. 
However, their capacity to do this has limitations25 and, as shown in 
Figure 9, compensating supply from thermal power stations is also 
required.  

                                                
25  The storage capacity of the hydro lakes, when full, is equivalent to around 5 weeks of 

winter electricity demand. 
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Figure 9: Quarterly supply mix (1997 to 2006)26 
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5.30 On average, around 65% of New Zealand’s hydro supply is from the 
Waitaki, Clutha and Manapouri schemes in the South Island. As 
inflows into these schemes tend to be correlated, the electricity supply 
system is vulnerable to droughts affecting these catchments. A feature 
of the MHP is that, although it is a hydro scheme, it would increase 
electricity supply diversity. This is because its inflows tend to be less 
correlated with the inflows to the major South Island hydro 
catchments. I will expand on this later in my evidence.  

 

Future outlook 

 

5.31 Looking forward, there is an increasing focus on renewable energy 
supply options to reduce greenhouse gas emissions. The 
Government’s objective, within its overall New Zealand Energy 
Strategy (NZES)27, is that by 2025, 90% of electricity supply will be 
from renewable energy sources.  In support of this objective, the 
Government intends to introduce an emissions trading scheme and 

                                                
26  Data sourced from “New Zealand Energy Data File, June 2007”, Ministry of Economic 

Development. 
27  “New Zealand Energy Strategy to 2050. Towards a sustainable low emissions energy 

system”; October 2007; New Zealand Government. 
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restrict the development of new base load28 fossil-fuelled thermal 
power stations for ten years29. Meeting the Government’s renewable 
energy objective would require renewable generation developments to 
meet demand growth and to compensate for reduced thermal 
generation production. For example, under the ‘low carbon’ scenario in 
the NZES, it appears that the Government assumes that average 
demand growth to 2025 will only be around 0.5% per annum30, 
approximately one quarter of the historical rate of demand growth, If 
that were to occur, then achieving the Government’s 90% renewables 
objective would require new renewable developments capable of 
generating around 10,000 GWh annually to be developed by 2025. 
That figure is in addition to consented projects for which firm 
commitments have been made to proceed with development31. The 
MHP would contribute around 4% of that requirement. 

 

5.32 Notwithstanding longer term NZES objectives, for the foreseeable 
future, seasonal energy security will continue to rely on thermal power 
stations but increasing the diversity of energy supply will also assist 
seasonal energy security. For example, while relatively inflexible, 
geothermal and wind generation developments will help to diversify 
energy supply risks. Because of its location, the MHP also offers some 
benefits in this regard as I will discuss later. 

 

5.33 From a shorter term day to day perspective, developing more 
intermittent supply (such as wind generation) or relatively inflexible 
supply (such as geothermal or co-generation), will increase the value 
of generation with short term flexibility. Subject to resource consent 

                                                
28  Base load has yet to be defined in practical terms but traditionally it means ope rating at 

higher output levels for prolonged periods of time.  
29  Under the Climate Change (Emissions Trading & Renewable Preference) Bill  currently 

before Parliament. 
30  Comparing total electricity generation in 2007 to projected total electricity generati on 

under Government’s low carbon future scenario in Figure 5.4 of the NZES. 
31  i.e. to reduce average thermal generation to 10% of annual requirements and to meet 

the assumed level of demand growth, new renewable generation capable of generating 
approximately 12,500 GWh per annum would need to have been built by 2025. Allowing 
for around 2,500 GWh of developments for which consents have been obtained and firm 
commitments have been made to proceed, 10,000 GWh of new renewable supply would 
be required. 
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requirements, hydro generation is inherently useful in this respect, 
being able to start and stop plant and change production levels 
quickly. My understanding is that the MHP would provide short term, 
day to day and within day, supply flexibility. To the extent additional 
short term supply flexibility is required to accommodate the changing 
generation mix in New Zealand, gas turbine thermal power stations32 
are also suitable. In fact, the proposed restriction on new ‘base load’ 
thermal power stations recognises that additional ‘peaking’ thermal 
power stations may be needed to compensate for increasing levels of 
intermittent generation, such as wind generation. In the longer term, as 
technologies mature and development costs reduce, other intermittent 
technologies may also be developed. For example, tidal, wave, and 
solar options making hydro generation with short term flexibility even 
more valuable. 

 

6. Regional Supply Issues 

 

Background 

 

6.1 Electricity supply in the West Coast / Buller region is dependent on 
connections through the Canterbury and Nelson / Marlborough regions 
of the national grid. This is depicted in Figure 10 which shows, in 
stylised form, the main transmission lines serving the upper South 
Island.  

                                                
32  Open cycle gas turbine (OCGT) technology. More conventional thermal power stations 

with steam cycles can take hours to start-up and are less flexible. 
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Figure 10: High level overview of the South Island electricity system33 
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6.2 The transmission grid in the upper South Island comprises three 
‘electrical’ regions – the West Coast, Canterbury and Nelson-
Marlborough regions. In each of these regions of the grid, electricity 
demand significantly exceeds generation capacity and all three 
regions are dependent on electricity supply from South Canterbury, 
from large hydro generating schemes in the lower South Island or 
electricity from the North Island via the Cook Strait Cables. As shown 
in Figure 11, the level of generation in each of these three regions of 
the grid is very small compared to demand. 

                                                
33  Note that this is a stylised map and does not include all power stations and transmission 

lines. However, it is representative for the purpose of this statement.  A detailed map of 
the South Island transmission system is included in Attachment One for reference 
purposes. Attachment One also lists the places where the networks of local distribution 
companies are connected to the national grid. 
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Figure 11: Regional supply import to meet peak demand34 (2008) 
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6.3 In contrast, on an island wide basis, South Island generation capacity 
has generally exceeded peak demand35. Subject to hydro lake levels 
and inflows, surplus supply is transferred from Benmore, in the Waitaki 
area, as shown previously in Figure 10, through the Cook Strait cables 
to the North Island. At times when hydro supply is limited in the South 
Island, electricity supply is transferred from the North Island to 
Benmore. The amount this occurs has also increased in recent years 
as electricity demand in the South Island has grown significantly more 
than new generation developments36. Although the actual transfer in 
each year depends on hydro supply availability, it can be observed in 
Figure 12 that net annual energy transfers are on average trending 
downwards. This winter, large amounts of electricity have been 
transferred to the South Island given low inflows into the major hydro 
schemes there. 

                                                
34  Estimates from Transpower’s ‘Annual Plannning Report’; 2008.  
35  Technically, approximately 3,500 MW of generating capacity compared to peak demand 

of approximately 2,350 MW. In practice, generating units are not always  available (e.g. 
due to maintenance requirements) or able to generate (e.g. due to lack of inflows, 
resource consent requirements or transmission system limitations).  

36  The Clyde dam, commissioned in the early 1990’s, was the last major South Island 
generation development. 
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Figure 12: Net South Island to North Island energy transfers (2000 to 
2007)37 
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6.4 Unless new generation is developed in the South Island this trend will 
continue with a growing dependence on North Island generation, 
particularly in dry periods. Figure 13 illustrates this effect, estimating 
the net amount of energy able to be transferred to the North Island 
each year, assuming current South Island generating capacity, under 
different South Island hydro inflow38 and demand growth assumptions. 
On average, South Island electricity demand growth between 2000 
and 2007 was around 1.8% per annum39. This rate is likely to decline 
over time as electricity prices rise in response to carbon costs40 and to 
support more costly generation options. For example, the Electricity 
Commission predicts that South Island demand growth will average 
approximately 1.1% per annum over the next 10 years41. However, it 
remains to be seen whether the historical rate of demand growth will 
slow to that extent. The historical growth rate of 1.8% per annum 
equates to approximately 260 GWh a year given current South Island 

                                                
37  Derived from historical weekly HVDC data supplied by Meridian Energy.  
38  Based on South Island inflows over the period from 1968 to 2006 inclusive.  
39  Derived from the Electricity Commission’s central dataset. 
40  Under the emissions trading scheme (ETS) being developed by Government, fossil fuel 

suppliers will pass on carbon costs to thermal generators and geothermal generators 
will pay carbon costs for their emissions. They will seek to recover some of these costs 
through the electricity market.  

41  Derived from the Electricity Commission’s February 2008 regional demand forecasts.  
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annual demand of around 14,500 GWh. The Electricity Commission 
forecast growth of 1.1% per annum equates to around 150 GWh a 
year. Annual MHP generation would be between 360 GWh and 410 
GWh on average. 

Figure 13: South Island average annual energy surplus with current 
generation 
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6.5 Irrespective of the direction of transfers between islands, electricity 
supply from the lower South Island is imported into the upper South 
Island through the national grid.  

 

6.6 The additional cost of transporting electricity into these regions is 
evident from spot market prices. For example, Figure 14 shows half 
hourly spot market prices at Greymouth, Westport, Islington 
(Christchurch), Stoke (Nelson) and Benmore for the week beginning 
16 June 200742.  

                                                
42  The day selected is generally representative of the way regional prices vary relative to 

Benmore prices. In this instance, the Benmore price increased to a high level during the 
week (Wednesday) due to system-wide supply and demand conditions. 
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Figure 14: Half hourly spot market prices (week beginning 16 Jun 2007) 
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6.7 Spot prices vary by half hour, reflecting the overall supply and demand 
balance, but price differences reflect the general flow of electricity from 
the lower South Island through Canterbury to the other regions. During 
peak demand periods, losses tend to rise and spot prices in regions 
with generation shortfalls rise proportionately more than others.  

 

6.8 To further illustrate this point, Figure 15 shows how average weekly 
spot market prices at Greymouth, Westport, Islington and Stoke are 
typically higher than corresponding prices at Benmore.  
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Figure 15: Weekly average spot market prices vs Benmore (year ending 
Oct 2007) 

$-

$2

$4

$6

$8

$10

$12

$14

1-
N

ov
15

-N
ov

29
-N

ov
13

-D
ec

27
-D

ec
10

-J
an

24
-J

an
7-

Fe
b

21
-F

eb
7-

M
ar

21
-M

ar
4-

A
pr

18
-A

pr
2-

M
ay

16
-M

ay
30

-M
ay

13
-J

un
27

-J
un

11
-J

ul
25

-J
ul

8-
A

ug
22

-A
ug

5-
Se

p
19

-S
ep

3-
O

ct
17

-O
ct

Week beginning

A
ve

ra
ge

 P
ric

e 
vs

 B
en

m
or

e 
($

/M
W

h) Stoke
Islington
Westport
Greymouth

 

6.9 Table 1 summarises price differences relative to Benmore for the 
period depicted in Figure 15. 

Table 1: Average spot market prices vs Benmore (year ending Oct 2007) 

Islington Stoke Westport Greymouth 

Percent $/MWh Percent $/MWh Percent $/MWh Percent $/MWh 

6.1% $3.14 9.4% $4.68 11.9% $5.90 12.1% $6.19 

 

 

6.10 As noted previously, trends in spot market prices are reflected in retail 
prices, flowing through to consumers. It can be difficult to directly 
compare this effect on the price paid by electricity consumers in one 
region to another because retailer pricing structures are designed to 
make a commercial return on all costs they incur, not just wholesale 
energy procurement. These costs, which are often largely fixed, 
include network charges (transmission and distribution), customer 
service costs (such as operating call centres, invoicing, customer 
switching, faults etc) and metering. Retailers also offer different 
contractual terms and invoices include a mix of fixed and variable 
charges. In areas of the grid where congestion occurs, retailers 
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without local generation are more exposed to high spot prices when 
offering fixed price contracts to customers. This can tend to limit retail 
competition in such regions and/or increase retail prices relative to 
other regions. 

 

6.11 In this context, Figure 16 shows how household retail prices, and 
estimated components, vary by region43.  The chart has been ordered 
left to right according to the level of costs44 after deducting network 
and metering charges.  

Figure 16: Estimated retail price components45 
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6.12 It can be seen that the retail prices in the Buller and Greymouth 
regions, for example, are amongst the highest in the country. Although 
a significant proportion of the retail price is due to network charges, 
which vary by region given differing demographics etc. For this reason, 
it is helpful to look at the estimated proportion of the retail price 
associated with the other cost components. In this regard, higher costs 
are either associated with higher energy (spot market) costs and/ or 
higher estimated retailer margins, including the retailer’s perception of 
spot pricing risks. The latter is an indication of the level of retail 
competition in a region. While there will be a number of factors 

                                                
43  Estimates for a residential consumer using 9,000 kWh per annum, derived by Concept 

Consulting Group.  
44  For incumbent retailers. 
45  Derived by Concept Consulting Group. 
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involved, regions like Buller, and the West Coast generally, have 
higher spot prices and higher than average retail margins. Meridian’s 
proposal to develop a relatively large generation project at Mokihinui 
can be expected to exert downward pressure on spot price 
differentials relative to other regions. In my opinion, these benefits 
should also flow through to lower retail price differentials. i.e. reducing 
the difference in the retail price paid by local consumers and prices 
paid elsewhere. The project will also increase generation diversity 
within the region, making retailing more attractive, particularly for 
Meridian. 

 

6.13 In addition to pricing implications, the lack of generation in the upper 
South Island has security of supply implications in some locations. For 
example, an outage on the transmission line between Dobson and 
Reefton (see map in Appendix 1) leaves much of the West Coast 
dependent on transmission from the south46, and requiring demand 
curtailment during higher demand periods.  In July, the Electricity 
Commission announced its intention to approve Transpower’s 
proposal to upgrade transmission capacity between Dobson and 
Reefton47.  

 

6.14 This upgrade will improve security of supply to the lower West Coast, 
including Greymouth and Hokitika. Lower transmission losses48 
between Reefton and Dobson can also be expected to reduce spot 
price differences relative to other regions. However, the effect is likely 
to be relatively small and would not extend to prices elsewhere in the 
upper South Island. Other grid upgrade options being considered by 
Transpower49 would improve security of supply in parts of the upper 
South Island. However, the small amount of generation within the 
region relative to demand will still require significant amounts of 

                                                
46  From Islington, near Christchurch, via Coleridge and Otira.  
47  In particular, installing an additional transmission line. http://www.electricitycommission 

.govt.nz/pdfs/opdev/transmis/gup/WCoast/NOI-7Jul08.pdf 
48  The second transmission line would mean the amount of electricity in each line would 

reduce. Roughly speaking, if the electricity flow in a line reduces by a factor of two, 
losses will reduce by a factor of four. 

49  “Annual Planning Report, 2008”; Transpower.  
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electricity to be imported from other regions. This will be reflected in 
regional spot prices, and therefore retail prices, relative to other 
regions. More generation in the region would clearly help to mitigate 
this situation. 

 

MHP Benefits 

 

6.15 Building on the discussion in the preceding sections, the MHP would 
have a number of electricity related benefits. 

 

Regional Supply and Demand 

 

6.16 Figure 17 compares an estimate50, for the West Coast region of the 
grid, of peak electricity demand to maximum generation output, 
including the MHP.  

 

Figure 17: Peak West Coast/ Buller demand vs peak generation output 
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50  Derived from “Annual Planning Report 2008”; Transpower. 
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6.17 The chart illustrates the potential contribution the MHP could make 
towards local electricity requirements, subject to sufficient inflows or 
storage, significantly reducing the amount of electricity that would 
need to be imported through the national grid into the West Coast 
region of the grid during peak demand periods.  

 

6.18 The top curve in Figure 18 shows an estimate of the proportion of time 
during the year ended September 2014 that regional demand would 
exceed particular levels51. i.e. without taking MHP into account. The 
lower curve is an estimate of the net demand on the West Coast 
region of the grid over the same period. i.e. accounting for existing 
local generation52. The lower curve thus represents the net amount of 
electricity that would need to be imported in 2014 into the West Coast 
region of the grid from elsewhere. The chart indicates that regional 
demand is expected to be less than the capacity of the MHP (80 MW 
to 100 MW) for significant periods of time. It also shows how existing 
hydro stations can be expected to contribute to peak electricity 
requirements to some extent. This is evident from the difference in the 
left hand end of the two curves in Figure 18. 

                                                
51  Derived from historical half hourly demand data for the year October 2006 to September 

2007 (Electricity Commission’s Central Dataset), scaled to Transpower’s estimate of 
peak grid demand in 2012 (“Annual Planning Report”,  2008, Transpower). Simply 
scaling historical data in this manner may not be accurate as it assumes any new 
demand will have the same characteristics as existing demand. However, it is 
considered representative for the purpose of this statement.  

52  Based on actual supply from power stations in the West Coast region over the year 
ended September 2007. This takes account of hydro inflow variability during the period.  
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Figure 18: Estimated 2014 demand statistics (West Coast grid region) 
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6.19 The MHP can be expected to make a similar contribution but on a 
larger scale given its size. Inflows to the station, and available storage, 
will determine its actual ability to generate at any time. In this regard, 
Meridian Energy has supplied simulated hourly generation for the 
scheme, assuming a station capacity of 98 MW, based on market 
demands but with historical inflows. I have used this data to estimate 
the extent to which MHP generation could contribute in 2014 to 
electricity demand in the West Coast region of the grid. The results are 
shown in Figure 19.  

Figure 19: Impact of MHP on West Coast grid region 2014 demand 
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6.20 Each line represents, for the inflow year series shown, the proportion 
of time that regional grid demand in the year ending September 2014 
would exceed simulated MHP generation. For example, the left most 
curve indicates that if inflows for the year ending September 1981 
were to reoccur, regional grid demand in the year ending September 
2014 would exceed MHP generation for just over 40% of the time. i.e. 
the region would export supply to other parts of the upper South Island 
around 60% of the time whereas at present electricity always has to be 
imported from other regions of the grid.  

 

6.21 Figure 20 shows, for the inflow series analysed above, the expected 
average impact of MHP hydro generation on transfers in and out of the 
West Coast region of the grid. 

 

Figure 20:  With/ Without MHP generation in 2014 
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6.22 The chart shows that for the 21 years of inflow data analysed, the 
MHP would significantly reduce the net local demand on the grid in 
2014. On average, for approximately 50% of the time the region would 
have a generating surplus. The surplus generation would contribute to 
requirements in the Nelson - Marlborough region and reduce 
demands, and losses, on the transmission lines that otherwise have to 
transport electricity to the upper South Island from South Canterbury 
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via Christchurch. As shown previously in Figure 11, in that region of 
the grid, generation capacity is relatively small compared to peak 
demand. Developing more generation in the West Coast region would 
further increase the region’s self sufficiency, and increase supply 
diversity and therefore security, adding to these benefits. I will return to 
this point later in my evidence. 

 

Locational Prices 

 

6.23 As discussed previously, most of the upper South Island’s electricity 
requirements are transported over the grid from the lower South 
Island. Given the distances involved, losses can be quite high, 
especially at times of higher demand. This tends to further increase 
regional electricity market spot prices during peak periods relative to 
other locations. These price differences are reflected in regional retail 
prices. As discussed in paragraph 5.20, and illustrated in Figure 7, 
wholesale electricity prices can rise to very high levels when 
transmission constraints limit the flow of electricity into a region with 
limited generation. Retailers factor these risks into the fixed prices they 
charge customers.   

 

6.24 The nodal spot price at a particular location reflects the overall system 
cost of injecting another MWh of generation or drawing another MWh 
of demand at that node on the grid. The ratio of the spot price at one 
node relative to the spot price at another reference node is called a 
‘location factor’. For example, a location factor of 1.1 at a particular 
location on the grid relative to Benmore means that the spot price at 
that location is 1.1 times higher than at Benmore. That is because 
meeting another MW of demand at that location on the grid, would 
require 1.1. MW of additional electricity to be injected into the grid at 
Benmore. Conversely, if 1 MW of electricity generation could be 
injected at the same location as the extra MW of demand, 0.1 MW of 
losses would be avoided relative to injection at Benmore. Adding 
generation close to where it is needed can reduce a location factor, 
and therefore lower the local spot price relative to other locations on 
the grid. In this regard the MHP could reduce the premium between 
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spot prices in the upper South Island, particularly in the West Coast / 
Buller regions, and spot prices in other locations. 

 

6.25 Location factors vary by half hour and assessing the likely impact of 
the MHP requires detailed modelling of the physical characteristics of 
the national grid53 along with expected generation and demand 
patterns around the grid. Expected generation patterns will be 
influenced by a range of factors including the availability of primary 
energy (fuel, water etc), plant variable operating costs and grid losses 
and constraints. Demand and generation requirements can each vary 
considerably over different timeframes. Assumptions also need to be 
made about likely demand growth and future generation and 
transmission developments. 

 

6.26 Meridian Energy commissioned Energy Link Limited to undertake 
detailed modelling along the above lines using its proprietary electricity 
market model EMarket354. Energy Link analysed a range of scenarios 
in the years 2012 and 201755 with and without the proposed MHP, 
assuming a nominal station capacity of 78 MW56 and generation 
profiles developed by Meridian Energy for historical inflow data series. 
This analysis provides insights into the potential impact of the MHP on 
location factors. 

 

6.27 Any difference in grid losses, and therefore location factors, will be a 
function of the location of generation that would be displaced by 
supply from MHP. In this regard, I do not have access to the detailed 
set of generation assumptions underpinning Energy Link’s analysis. 
However, I would expect the primary impact of the MHP on losses and 

                                                
53  For example, loss characteristics, transmission line and grid equipment ratings etc.  
54  “Mokihinui Hydro Scheme: A study conducted for Meridian Energy Ltd, March 2008”; 

Energy Link Limited. 
55  Including likely transmission upgrades, new generation capacity, various demand 

projections, and a range of hydro inflow sequences (including for the MHP ). 
56  This study was undertaken prior to Meridian settling on MHP capacity of 80MW to 100 

MW.  The benefits I have derived from Energy Link's analysis and present in this 
statement will therefore be understated. 
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location factors to be reduced energy flows through the grid from the 
Waitaki area northwards through Christchurch to the upper South 
Island. Within that region of the grid, I understand that the only 
difference in assumptions between Energy Link’s with and without 
MHP scenarios is the MHP itself. I am familiar with the EMarket3 
model and its representation of the electricity system and consider that 
Energy Link’s estimate will be a reasonable estimate of the impact on 
losses, and therefore location factors, that the MHP could achieve. 

 

6.28 From Energy Link’s analysis I have derived average location factors in 
2012 for certain locations on the grid relative to Benmore and relative 
to Islington (near Christchurch) with and without MHP generation. The 
results are summarised in Figure 21. By way of explanation, the 
topmost left hand bar in the chart shows the average location factor at 
Stoke (Nelson) relative to Benmore changing from 112% (or 1.12) to 
111% (1.11). The top bar of the right hand chart shows the reduction 
in the average Stoke location factor relative to Islington (Christchurch). 
As expected, the largest impacts occur closer to the MHP. In its report, 
Energy Link indicates that that its 2017 estimates are similar. 
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Figure 21: Location factor effects (2012)57 
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6.29 A change in location factor translates directly into a change in the spot 
price differential relative to the reference node. Changes in average 
spot price differentials relative to Benmore, derived from Energy Link 
2012 location factor projections, are shown in Figure 22. Energy Link 
indicated that its estimates for 2017 were similar. The effect is largest 
in the West Coast/ Buller region and drops away near Christchurch.  

 

                                                
57  Derived from Energy Link projections. 
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Figure 22:  Change in average 2012 spot price differentials (relative to 
Benmore)58  
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6.30 I want to make it clear that the above chart represents reductions in 
spot prices at the locations shown relative to Benmore and not 
changes in absolute market prices59. Future electricity market prices 
can be expected to rise as higher cost generation options are 
developed to meet demand growth, and to compensate for any 
retirements of existing power stations. In this context, the MHP will 
help to reduce the impact of these increases in the upper South Island 
and particularly the West Coast/ Buller region. i.e. without the 
electricity generated from the MHP to meet demand these increases 
could be even higher. As retail electricity prices tend to follow longer 
term spot price trends, these relative pricing benefits can be expected 
to flow through to consumers.  

 

6.31 The addition of other generation in the upper South Island would also 
help to reduce losses and location factors60. The exact location of such 

                                                
58  Derived from Energy Link 2012 projections. 
59  Changes in spot price differentials are driven by changes in physical grid losses and 

constraints, given supply and demand assumptions, whereas estimating absolute price 
changes involves estimates of electricity prices needed to support investments in new 
generation to meet projected demand growth and the likely commercial behaviour of 
market participants. 

60  I understand that the MHP is the only new generation in the upper South Island 
assumed by Energy Link.  
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generation would influence which areas would be most affected but, 
given the lack of generation in the upper South Island, benefits would 
tend to be additive rather than mutually exclusive. To the extent the 
region exports electricity, for example to the adjacent Nelson-
Marlborough region, this would still reduce transmission losses 
because it would reduce the amount of electricity that has to be 
imported over much longer distances from South Canterbury. 

 

Transmission Losses 

 

6.32 In its analysis, Energy Link estimated that, on average, the MHP would 
reduce transmission losses by approximately 25 GWh per annum (in 
2012 and in 2017). To put its estimate into perspective: 

a. 25 GWh is roughly equivalent to the amount of electricity used 
annually by 3,00061 homes or which would be produced on 
average by a 5.5 MW hydro power station or a 7 MW wind 
farm62. 

b. Freeing up 25 GWh of generation elsewhere on the grid has an 
estimated long run value in the order of $2m to $2.5m 
annually63, and possibly higher noting that Government plans 
to restrict the development of new base load thermal power 
stations64. 

 

Energy Supply Diversity 

 

6.33 On average, around 60% of New Zealand’s annual supply 
requirements are met by hydro generation. This has significant 

                                                
61  Assuming annual consumption of approximately 8,000 kWh for an average household.  
62  Assuming capacity factors of 52% and 40% respectively.  
63  The avoided annualised cost of investing in generating capacity elsewhere to 

compensate for the losses, assuming a long run marginal cost of $80 to $100 per MWh.  
64  Under the Climate Change (Emissions Trading & Renewable Preference) Bill , currently 

before Parliament, the Electricity Act (1992) is to be amended to restrict the 
development of base load thermal power stations.  
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benefits, being a renewable resource with minimal greenhouse gas 
emissions and being able to provide short term supply flexibility. 
However, security of electricity supply in New Zealand is also 
vulnerable to droughts affecting the main hydro catchments.  

 

6.34 New Zealand’s vulnerability to hydro droughts is complicated by 
limited storage lake capacity, highly variable inflows and an underlying 
poor correlation of inflows and electricity demand. The latter point is 
illustrated in Figure 23 which compares monthly national demand and 
average inflows. Inflows tend to be lowest in the winter months when 
demand is highest and vice versa. Inflows into North Island 
catchments tend to be better correlated with demand but the national 
inflow pattern shown in the chart is dominated by South Island inflows. 

Figure 23: NZ demand65 and average inflow66 patterns 
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6.35 Around 65% of New Zealand’s hydro electricity is currently supplied 
from three large South Island schemes located in the Waitaki, Clutha 
and Manapouri catchments. The Waitaki scheme, with Lakes Tekapo 
and Pukaki, provides approximately 70% of New Zealand’s hydro 
storage. 

                                                
65  Derived from Electricity Commission Central Data Set. 
66  Concept Consulting Group database. 
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6.36 Figure 24 compares average monthly inflows, over the period 1973 to 
1993, into the Waitaki hydro67 and MHP68 schemes. It shows that 
average MHP inflows are not correlated with average Waitaki inflows, 
and are therefore more consistent with seasonal demand patterns. 
The MHP, although relatively small scale compared to the major hydro 
schemes, could thus increase energy supply diversity in the New 
Zealand electricity system with corresponding seasonal security of 
supply benefits. 

Figure 24: Average MHP and Waitaki inflows (1973 to 1993) 
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Short Term Supply Flexibility 

 

6.37 As discussed previously, controllability and short term flexibility to 
respond to market conditions are features of most hydro generation 
schemes. In this regard, I understand that the proposed MHP will have 
approximately 1.75 GWh short term storage capacity. Subject to 

                                                
67  Concept Consulting Group database. 
68  Derived from inflow data for 1973 to 1993, data supplied by Meridian Energy.  



 

 Page 43 

availability of inflows, and the flow regime I understand Meridian is 
seeking consents for, this storage would enable generation from the 
scheme to be scheduled to match market requirements.. For example, 
storing inflows during lower demand/ price periods (such as overnight 
or in the middle of the day) and ramping up generation during morning 
and evening peak demand/ higher price periods. This helps to 
maximise a generator’s contribution to minimising the overall cost of 
meeting demand, regionally and nationally.  

 

6.38 This capability will become increasingly important in the future as the 
level of intermittent or uncontrollable generation grows. For example, 
to compensate for short term wind generation variations. With its 
relatively large hydro base, New Zealand should in principle be able to 
accommodate significant levels of wind generation. However, there 
are also natural disadvantages for New Zealand in having a relatively 
small islanded supply system69. For example, given their geographical 
proximity, the pattern of inflows into the existing major hydro 
generation schemes in the South Island tends to be similar (see 
Manapouri, Clutha and Waitaki on the map in Appendix 1).  Because 
MHP inflows will not be correlated this will increase supply diversity.  
Adding wind generation should also increase energy supply diversity. 
However because wind can be intermittent hydro energy (with short 
term flexibility) is needed to compensate for wind generation 
intermittency. 

 

6.39 The MHP will thus contribute directly and indirectly to the 
Government’s objective that 90% of New Zealand’s electricity 
requirements be generated from renewable resources by 202570. It will 
contribute directly by adding additional renewable generation. At 360 

                                                
69  Unlike other countries which have grid connections to neighbouring countries.  
70  The ‘low carbon’ electricity demand forecast in the New Zealand Energy Strategy 

(NZES) published by Government in October 2007 average around 0.5% per annum to 
2025. Approximately 10,000 GWh of additional renewable generation will need to be 
developed by 2025 to meet Government’s 90% renewable electricity supply objective. 
This is in addition to development already underway such as project West Wind and the 
Rotokawa and Kawerau geothermal developments. The longer term national demand 
growth rate has averaged around 2% per annum since 1980 (calculated from “Energy 
Data File”, June 2008”; Ministry of Economic Development).  
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GWh to 410 GWh per annum, average MHP generation represents 
around 6 months of the Electricity Commission’s predicted national 
demand growth in 201471. With short term flexibility, the MHP will also 
contribute indirectly by supporting the integration of other less 
controllable renewable generation options. 

 

Ancillary Services 

 

6.40 As noted previously, voltage and frequency quality on the national grid 
must be maintained within acceptable levels to ensure that secure 
electricity supply can be maintained. I understand that the flow regime 
for which Meridian is seeking consents would enable MHP generation 
to contribute to supporting South Island frequency through in-built 
automatic generator MW adjustments in response to frequency 
deviations.  

 

6.41 In addition to increasing the amount of generating capacity (MW), 
which enhances regional security, the MHP would also increase the 
region’s capacity to regulate grid voltage levels. As well as enhancing 
regional security, this capability also reduces the amount of electrical 
current flowing through the grid for a given level of MW transfer72. This 
has the effect of reducing regional losses. This is additional to the 
avoided losses discussed previously in paragraph 6.32. 

 

6.42 Voltage support is particularly important in the upper South Island, 
given the lack of generating stations in the region. In recent years 
Transpower has installed equipment on the grid to compensate for 

                                                
71  Electricity Commission demand forecast, February 2008. 
72  Some of the electrical current flowing through the grid relates to stored energy flowing 

back and forth as the current alternates with the frequency. This is known as reactive 
power. Unlike the current flows associated with the transfer of MW (energy), reactive 
power flow does no useful work but increases the overall amount of current flowing. The 
level of current flowing is what determines the level of losses. Hydro generators like the 
MHP will employ have the ability to adjust the amount of reactive power injected or 
absorbed from the grid. This is used to compensate for reactive power flows on the grid, 
reducing the overall amount of current flowing through the grid. This reduces losses and 
ensures stable and safe grid voltage levels.  
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reactive power flows in order to maintain grid security and has also 
contracted for demand curtailment to maintain security when 
transmission capacity is tight.  

 

Transmission 

 

6.43 The MHP could help to defer the need for additional transmission 
upgrades to support electricity supply into the upper South Island. The 
lack of generation and ongoing demand growth in the upper South 
Island region mean that transmission capacity from the Waitaki Valley 
in South Canterbury via Christchurch will become tighter and 
ultimately need to be upgraded unless new generation is developed in 
the region.  

 

6.44 Transpower has indicated that currently planned grid investments73 
should enable reliable supply to be maintained in the upper South 
Island until 2017. It's preferred options at that stage are to install 
additional voltage support equipment at Islington (Christchurch) 
followed by new transmission capacity in 2030 (building new lines or 
replacing existing conductors). However, it noted that these dates are 
sensitive to demand forecast assumptions. For example, under the 
demand forecast prepared by the Electricity Commission in 200574, 
additional voltage control equipment would be required in 2013 and 
new transmission capacity would need to be built between Twizel and 
Christchurch by 2019 (new transmission lines or replacing conductors 
on existing lines).  

 

6.45 In its latest March 2008 Annual Planning Report, Transpower notes 
that new generation in the upper South Island (distributed in the West 
Coast and Nelson-Marlborough regions) will defer the top of the South 

                                                
73  Upgrading equipment at the 220kV substation at Ashburton and installing additional 

voltage control equipment in the upper South Island.  “South Island Grid Upgrade, 
Approach”; Transpower, April 2008 http://www.gridnewzealand.co.nz.  

74  Transpower’s latest assessment is based on Electricity Commission demand forecasts 
prepared in 2007.  
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Island voltage stability problems beyond 2023 and may also defer 
required transmission reinforcements from the Waitaki Valley into 
Christchurch for several years. 

 

Alternative generation options 

 

6.46 In his evidence, Mr Eldred discusses how, having investigated 
generation development options on the West Coast, Meridian Energy 
considers the MHP to be its only viable larger scale option. A number 
of possible hydro generation developments have been identified within 
the region, often dating back many years75. However, these are 
scoping studies only and it takes a considerable amount of time and 
effort to investigate potential projects and assess their technical 
feasibility and commercial viability. In this regard, the only other 
substantial generation proposal that I am aware of at this stage is the 
Arnold Valley Scheme which I discuss further below.  Hydro 
generation aside, the availability of other options is limited by resource 
limitations and/or economic factors76. 

 

Arnold Valley Scheme 

 

6.47 TrustPower’s proposed 46 MW hydro development on the Arnold 
River, with average production of 220 GWh per annum would inject 
electricity into the grid at Dobson.  I understand that this is at the 
consenting stage but no consent has been granted. 

 

                                                
75  For example, the report “Renewable Energy Assessment, West Coast Region, Final 

Report, June 2008” prepared for the Energy Efficiency and Conservation Authority 
(EECA) by Sinclair Knight Merz relies on studies undertaken in 1982 and 1990 
(http://www.eeca.govt.nz/renewable-energy/regional-renewable-energy-
assessments.htm). Similarly, the report “Hydro-electric Potential in New Zealand, 
February 2005”, prepared for the Electricity Commission by PB Power relies on scoping 
studies undertaken between 1978 and 1985 (http://www.electricitycommission.govt.nz 
/opdev/transmis/soo/pdfssoo/150293-Report-final.pdf).   

76  For example, see the recent EECA report noted in footnote76 
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6.48 Of relevance to TrustPower’s Arnold hydro proposal, the Electricity 
Commission has indicated its intention to approve Transpower’s 
proposal to upgrade transmission capacity between Dobson and 
Reefton77 for reliability purposes (whether the scheme proceeds or 
not). Following this upgrade, under normal circumstances, the grid 
could support both the Arnold proposal and the MHP.  

 

6.49 Transpower has indicated78 that the current capacity of the Inangahua-
Kikiwa transmission lines (see Figure 10 or Appendix 1 for locations) 
would limit the combined production from the two schemes to just over 
100 MW. However, Transpower has also indicated78 that it plans to 
seek Electricity Commission approval to increase capacity from 
around 2010 to address impending concerns over the level of regional 
supply imports during peak demand periods. It estimates this would 
cost in the order of $5m to $10m. This would also increase the 
region’s ability to accommodate and export additional generation if 
need be. 

 

6.50 I have received independent transmission load flow studies which 
Meridian Energy commissioned from PB Power. These studies show 
that with all transmission lines in service, the Arnold proposal and 
MHP could operate at 46 MW and 100 MW respectively under 
summer and winter loading conditions. The studies indicate that some 
transmission line outages could limit the combined generation from the 
two schemes. However, in planning outages for maintenance 
purposes, Transpower generally targets times which are likely to 
minimise electricity market impacts. Where a transmission line outage 
is planned, generators will also manage production (e.g. using 
storage) to minimise the impacts. The spot market assists this process 
and in the event of excess generation, regional spot prices would fall 
to low levels unless generation is reduced. Price based offers into the 
spot market, reflecting availability of inflows and storage levels, 
determine which generation will be dispatched down first. In the event 

                                                
77  http://www.electricitycommission.govt.nz/pdfs/opdev/transmis/gup/WCoast/NOI-

7Jul08.pdf  
78  “Annual Planning Report 2008”, Transpower. 
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of an unplanned transmission outage, for example due to a lightning 
strike, automatic run-back schemes can be installed so that generation 
automatically reduces if a transmission line fault occurs to ensure that 
transmission limits elsewhere are not exceeded. 

 

6.51 The graphs and figures presented in my evidence have not included 
any electricity which may be generated from the Arnold Valley 
Scheme.  However, in my opinion it is reasonable to conclude that 
even if the Arnold Valley Scheme proceeds, the MHP would still 
produce the same electricity related benefits.  In fact there would be 
additional regional benefits in terms of security, including greater 
generation diversity, further locational pricing benefits, further 
reductions in grid losses, and potential for further deferral of 
investments in transmission capacity through the upper South Island.  
In other words, the expected benefits of the two schemes would be 
additive rather than mutually exclusive. 

 

Other alternatives 

 

6.52 Greater reliance on transmission capacity could be considered an 
alternative to developing generation capacity within the region. 
Additional transmission capacity through to the upper South Island will 
be required in time unless significant generation is developed in the 
upper South Island and/ or West Coast regions of the grid. This will 
also affect transmission capacity through to Christchurch from South 
Canterbury. Conversely, generation developments will defer the need 
for transmission investments and/or the need for demand curtailment 
as grid capacity becomes tighter. Delaying grid investments clearly 
has economic benefits. Importantly, increasing transmission capacity 
will not avoid transmission losses or avoid higher locational prices, 
each with ongoing year on year economic impacts. 
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7. Conclusions 

 

7.1 The MHP proposal would provide a number of electricity related 
benefits. In summary, it would: 

a. Contribute between 360 GWh and 410 GWh on average to 
meeting New Zealand’s future energy demand and towards the 
Government’s renewable energy objectives. 

b. Reduce the upper South Island’s dependence on importing 
electricity supply from other parts of the grid, with 
corresponding reductions in spot price differentials relative to 
other regions. This effect would be most pronounced in the 
Buller/ West Coast area but would also extend through the 
wider upper South Island region. I would expect these relative 
pricing benefits should flow through to consumers.  

c. Reduce grid losses and improve security of supply in the 
Buller/ West Coast area and the wider upper South Island 
region. 

d. Defer grid investments otherwise required to increase 
transmission capacity into the upper South Island. 

e. Provide short term flexibility to respond to electricity market 
conditions, which will become more valuable as the level of 
intermittent wind generation grows. 

f. Increase medium term (seasonal) diversity of energy supply, 
enhancing security of energy supply. 

g. Provide ancillary services, supporting security of electricity 
supply.  

h. Even if the Arnold Valley Scheme proceeds, the MHP would 
provide these benefits and the two schemes would generally 
enhance the benefits noted above. 
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Attachment One: South Island Transmission 
System 

Figure 25: Transmission system map 

 

 

Source: Transpower NZ Limited. 

 

 
Waitaki 

Clutha 

Manapouri 



 

 Page 51 

Table 2: Network company connections (West Coast grid region) 

Grid Connection Point Location Network Company 

AHA0111 Arahura Westpower 

APS0111 Arthurs Pass Orion 

APS0111 Arthurs Pass Orion 

ATU1101 Atarau Westpower 

CLH0111 Castlehill Orion 

CLH0111 Castlehill Orion 

DOB0331 Dobson Westpower 

GYM0661 Greymouth Westpower 

HKK0661 Hokitika Westpower 

KUM0661 Kumara Westpower 

ORO1101 Orowaiti Buller Electricity 

ORO1102 Orowaiti Buller Electricity 

OTI0111 Otira Westpower 

RFN1101 Reefton Westpower 

RFN1102 Reefton Westpower 

RFT0111 Reefton Westpower 

ROB1101 Robertson Buller Electricity 

WMG0331 Waimangaroa Buller Electricity 

WPT0111 Westport Buller Electricity 
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Table 3: Network company connections (Nelson-Marlborough grid 
region) 

Grid Connection Point Location Network Company 

BLN0331 Blenheim Marlborough Electric 

HVN0331 Havelock North Nelson Electricity 

KIK0111 Kikiwa Network Tasman  

MCH0111 Murchison Network Tasman  

MOT0111 Motueka Network Tasman  

MPI0331 Motupipi Network Tasman  

MPI0661 Motupipi Network Tasman  

STK0331 Stoke Network Tasman  
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Table 4: Network company connections (Canterbury grid region) 

Grid Connection Point Location Network Company 

ADD0111 Chch City Orion 

ADD0111 Chch City Orion 

ADD0661 Chch City Orion 

ADD0661 Chch City Orion 

ASB0331 Ashburton Electricity Ashburton 

ASB0661 Ashburton Electricity Ashburton 

ASY0111 Kaikoura MainPower 

BRY0111 Chch City Orion 

BRY0111 Chch City Orion 

BRY0661 Chch City Orion 

BRY0661 Chch City Orion 

CBE0331 Ashburton Electricity Ashburton 

COL0111 Chch City Orion 

COL0111 Chch City Orion 

CUL0331 Kaikoura MainPower 

HOR0331 Chch City Orion 

HOR0331 Chch City Orion 

HOR0661 Chch City Orion 

ISL0331 Chch City Orion 

ISL0331 Chch City Orion 

ISL0661 Chch City Orion 

ISL0661 Chch City Orion 

KAI0111 Kaikoura MainPower 

KKA0331 Kaikoura MainPower 

PAP0111 Chch City Orion 

PAP0111 Chch City Orion 

PAP0661 Chch City Orion 
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PAP0661 Chch City Orion 

SBK0331 Kaikoura MainPower 

SPN0331 Chch City Orion 

SPN0331 Chch City Orion 

WGA0111 Kaikoura MainPower 

WPR0331 Kaikoura MainPower 

 

 


