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Investigation stages 
An in-depth investigation will typically be the final step of a sequence of escalating 
investigation stages. The investigations are targeted at gathering sufficient information 
to decide whether an amendment to the Electricity Industry Participation Code 2010 
(Code) or market facilitation measure should be considered. 
Market Performance Enquiry (Stage I): At the first stage, routine monitoring results in 
the identification of circumstances that require follow-up. This stage may entail the 
design of low-cost ad hoc analysis, using existing data and resources, to better 
characterise and understand what has been observed. The Electricity Authority 
(Authority) would not usually announce it is carrying out this work. 

This stage may result in no further action being taken if the enquiry is unlikely to have 
any implications for the competitive, reliable and efficient operation of the electricity 
industry. In this case, the Authority publishes its enquiry only if the matter is likely to be 
of interest to industry participants. 
Market Performance Review (Stage II): A second stage of investigation occurs if there is 
insufficient information available to understand the issue and it could be significant for 
the competitive, reliable or efficient operation of the electricity industry. Relatively 
informal requests for information are made to relevant service providers and industry 
participants. There is typically a period of iterative information-gathering and analysis. 
The Authority would usually publish the results of these reviews but would not announce 
it is undertaking this work unless a high level of stakeholder or media interest was 
evident. 

Market Performance Formal Investigation (Stage III): The Authority may exercise 
statutory information-gathering powers under section 46 of the Electricity Industry Act 
2010 to acquire the information it needs to fully investigate an issue. The Authority 
would generally announce early in the process that it is undertaking the investigation 
and indicate when it expects to complete the work. Draft reports will go to the Board of 
the Authority for publication approval. 

The outcome of any of the three stages of investigation can be either a recommendation 
for a Code amendment, provision of information to a Code amendment process already 
underway, a brief report provided to industry as a market facilitation measure, or no 
further action. 
From the point of view of participants, repeated information requests are generally 
concerned with Stage II; trying to understand the issue to such an extent that a decision 
can be made about materiality. 
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Executive summary 
Surplus hydro storage in the South Island in January 2013 was followed by an extended 
period of very low inflows in both islands. By the end of February 2013 national hydro 
storage had dropped significantly and was still declining, with lakes Manapouri and Te 
Anau in the South Island, and Taupo in the North Island well below mean.  

From 27 February 2013 electricity spot prices across the country increased rapidly. The 
daily average spot price at Benmore on 26 February 2013 was $96/MWh. The very next 
day it increased up to $151/MWh, and on 08 March 2013 it reached a peak of 
$356/MWh. Spot prices remained at these elevated levels until 14 March 2013, at which 
time they began to recede, albeit to levels greater than those seen prior to the initial 
price escalation on 27 February 2013. The electricity futures prices exhibited a similar 
trajectory, experiencing a sharp increase from 01 March 2013 for both the March 2013 
and June 2013 quarters.   

The Electricity Authority initiated this enquiry, as these unusual circumstances generally 
reveal more information about the functioning of the wholesale markets. Better 
information may then prompt improvements to the market design to rectify identified 
issues.   

Enquiry conclusion 
The enquiry concludes that the rapid increase in market prices from 27 February 2013 
was due to increases in hydro generation offer prices, initially in the South Island and 
shortly thereafter in the North Island. This cascade increase in both South Island and 
North Island hydro energy offer prices indicated an increase in the valuation of water by 
the hydro generators during this time, with greater desire to conserve already available 
hydro resources. There were several contributing factors to this increased water 
valuation at the end of February 2013, namely: 

• Extremely low inflows already being experienced in the North and South Islands, 
and the risk of the low inflows continuing,1 resulting in a rapid rate of decline of 
national hydro storage from mid-January 2013.   

• Lakes Manapouri and Te Anau in the South Island were already 49% below 
mean storage levels, and Lake Taupo in the North Island 34% below mean 
storage and still declining. 

• The Tekapo power station and the Tekapo canal were on planned outage from 
14 January 2013 with an expected return date of 21 April 2013.2 This outage 
reduced access to water stored in Lake Tekapo and also increased the energy 
requirements from the other in-service generators, both of which would increase 
the rate of decline of available hydro storage. Potential delays in the return to 
service of Tekapo and/or the canal from outage was also a risk to stored hydro 
resources. 

• The Taranaki combined-cycle (TCC) generator at Stratford was on planned 
outage from 21 February 2013 with an expected return date of 08 March 2013.  

                                                      
1  Meridian met with the Authority in March 2013 to highlight the risk of low inflows continuing in Southland and its 

impact on Manapouri generation.  
2  The outage actually ended on 11 April 2013 but this was the indicative end date in POCP on 26 February 2013.  
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This was revised on 28 February 2013 to a new return-to-service date of 26 
March 2013. This outage and its extension would have further increased the rate 
of stored hydro usage. 

• With winter approaching there would have been increased need by hydro 
generators to ensure adequate water storage to get through the winter, 
considering that low inflows during the winter months are expected as 
precipitation falls as snow.   

With spot prices increasing as a result of increased hydro energy offer prices, there was 
a response from some thermal generators when they had an increased ability to affect 
the price. During this transient period, we see an increase in Huntly energy offer prices 
which further increased the spot price. The culmination of the hydro and subsequent 
thermal offer price increases was a sharp spot price increase. This price increase 
filtered into the hedge market to reflect the expectation of higher spot prices for the 
March 2013 base futures, extending into the June 2013 quarter. 
We also see demand responding to the increased spot price. A combination of voluntary 
demand response, additional contracting in the electricity futures and bilateral contracts 
markets, and the return-to-service of thermal generation resulted in a reduction in the 
spot price from 15 March 2013. Thereafter, the resulting supply-demand balance was 
characterised by increased thermal production, reduced rate of decline in hydro storage, 
and with spot prices down from their highs in early March 2013. Spot prices were still 
higher than they were prior to the increase in late February 2013. 

Overall, we consider the prices and market response was as would be expected from 
the market. Prices appear to have signalled the value of resources, and the market 
responded accordingly to reallocate those resources. The energy-only market design 
allows prices to rise to reflect the value of resources, given the conditions and 
uncertainties of place and time. These price signals provide the incentives for a variety 
of market responses, which in this instance removed the transient price increase and 
reallocated the hydro and thermal resources. 

Observed market design and information issues and Authority initiatives 
While in aggregate the market response was as expected, the Authority is aware of the 
potential issues that may arise when generators with an increased ability to increase 
prices do so. The Wholesale Advisory Group (WAG) is currently considering a number 
of initiatives to improve efficient pricing during pivotal supplier situations. The WAG is 
currently discussing with stakeholders a range of options, including:3 

• Maintaining the status quo to allow other pro-competitive measures (e.g. financial 
transmission rights and dispatchable demand) to take effect.   

• Including conduct provisions in the Code to restrain pivotal supplier behaviour. 

• Applying earlier gate closure to single pivotal generators. 

• Improving the incentives on the grid owner to mitigate pivotal supplier risk by 
amending the net benefit test undertaken by Transpower when evaluating 
planned transmission outages.  

                                                      
3  For further details, see Pricing in pivotal supplier situations discussion paper available at 

http://www.ea.govt.nz/our-work/advisory-working-groups/wag/  



  

 3 of 50 29 July 2013 10.38 a.m. 

• Making the grid owner accountable for increased spot market costs caused by 
pivotal generators during transmission outages. 

• Introducing a general cap on offers and prices.  

• Implementing a temporary capping mechanism on pivotal supplier offers or prices 
in the region where the supplier is pivotal. 

• Enforcing a contract offer obligation where a supplier is expected to become 
pivotal. 

During this enquiry we have also observed a number of other market issues. A number 
of these issues are known and fall within the scope of market facilitation measures 
already being pursued by the Authority together with its advisory groups, but where this 
is not the case, we have proposed possible ways forward for further consideration within 
the Authority. These issues include: 

• Increased misalignment between the indicative prices produced before and 
during real-time, and the final prices used for settlement. This increased 
misalignment increases price uncertainty which affects participant’s abilities to 
effectively respond to the prices. The Authority has already initiated the pricing 
alignment project which has been tasked to WAG who are considering the case 
for altering the pricing system to improve the alignment of forecast and 
settlement prices.  

• A reduction in the availability of real-time prices published on the Wholesale 
Information Trading system (WITS) due to outages on the market system in 
March 2013. While the availability of the real-time prices was high during March 
2013 (99% availability), this was below the average availability. During these 
periods of high and volatile market prices this increased unavailability of real-time 
prices would have had an even greater impact than under normal pricing 
conditions. While 100% availability is unlikely, we recommend that some 
incentives should be considered on service providers to ensure a consistently 
high availability of real-time prices. These incentives could be through setting 
availability standards for real-time prices and/or a requirement for additional 
reporting by the relevant service providers, which would be monitored. This will 
be considered further within the Authority. The calculation of settlement prices 
based on real-time prices would provide further incentive for improved reliability 
of prices during real-time. 

• The testing of the HVDC pole 3 has had an impact on market prices, affecting 
market participants. The Authority has initiated a separate market performance 
enquiry to further investigate the impact of the HVDC pole 3 commissioning on 
the market, and whether the current commissioning arrangements adequately 
consider these impacts.   

• Increased energy offer prices from Manapouri, which reduced its output whilst 
spilling, in January 2013. The reduced output was a commercial response to 
impending transmission constraints and price separation. It is evident that with 
lower offer prices at Manapouri whilst spilling, it would have generated more 
energy, reducing spill and system dispatch costs. The Authority estimates that 
with lower energy offer prices at Manapouri over the 20 day period from 09 
January 2013 to 28 January 2013 there could have been an 8% reduction in 
system dispatch costs over this period and a 0.29% reduction in the system 
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dispatch costs over the period from 01 January 2013 to 26 May 2013. The 
Authority considers that the spilled energy at Manapouri in January 2013 would 
not have affected Manapouri storage during the subsequent dry period and as 
such sees no causative effect of this spill on the high wholesale electricity prices 
in February and March 2013. This scenario of lower Manapouri offer prices and 
increased Manapouri generation results in greater price separation due to 
binding transmission constraints, reducing Meridian’s generation revenue. The 
Authority considers this behaviour to be related to the lack of intra-island 
locational price risk products in the market where energy offer prices are 
structured to manage locational price risk caused by binding transmission 
constraints. An inter-island Financial Transmission Rights (FTR) market has 
been introduced to manage inter-island locational price risk.4 This project is 
continuing with consultation on options for managing within-island basis risk, 
where one of the options is the introduction of additional FTR nodes within each 
island. This will provide participants with a greater suite of market-based 
instruments to hedge against locational price risk.       

 

 

 
 

 

                                                      
4  The first auction for the inter-island FTR occurred on 12 June 2013. 
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1 Introduction 
1.1 There was a rapid increase in the spot market price in both islands from the 27 

February 2013. This was at a time when national storage was just below mean, 
but falling, and coming out of a period with high South Island inflows in January 
2013 (to such an extent there was hydro spill). Spot prices remained at elevated 
levels till 14 March 2013, at which time they began to reduce. Similar increases in 
the electricity futures prices for the March 2013 and June 2013 periods were also 
observed. 

1.2 The Electricity Authority initiated an enquiry into this price increase to better 
understand the drivers behind the price increase, and the resulting operation of 
the wholesale electricity market in responding to these price signals.  

1.3 This enquiry report produced by the Authority’s Market Performance team 
discusses the reasons for the increase and the rate of increase in prices, and 
also raises some other issues which impinge on the wholesale electricity market 
delivering efficient outcomes. 

1.4 A number of the issues raised in this report are currently being dealt with by 
projects already underway within the Authority, and where these are not, we 
recommend potential ways forward. 

2 Extremely low inflows resulted in rapid reduction in storage 
2.1 Lake Taupo started 2013 below its average storage level after experiencing lower 

than average inflows from 2012 extending into 2013. Dry conditions persisted in 
the North Island during the beginning of 2013, with a drought being declared in 
Northland on 27 February 2013. The drought region was extended to the 
Waikato, Bay of Plenty and Hawkes Bay region on 6 March 2013 and to the 
entire North Island on 15 March 2013.5 

2.2 The high inflows in the South Island in January 2013 lifted South Island and 
national hydro storage above its mean. 6 Figure 1 shows North Island (Taupo), 
South Island and national storage as a proportion of mean storage for that time of 
year.  The ratio of the actual storage to mean storage level is used to indicate 
how the actual storage relates to what is expected, on average, for that time of 
year. A ratio greater than 1 indicates actual storage is above the mean and 
conversely a ratio less than 1 illustrates actual storage is below the mean. On 12 
January 2013, national storage was 46% above mean storage. 

2.3 Following this high in the South Island, the rapid decline in South Island and 
national storage from mid-January 2013 was a result of the subsequent lower 
than average inflows in the South Island, and the continued low inflows in the 
North Island. In addition to these low inflows there was also the planned outage 
of the Tekapo canal from 14 January 2013 to 11 April 2013, which further 
reduced inflow into Lake Pukaki from Lake Tekapo. 
 

                                                      
5  See http://www.beehive.govt.nz/release/drought-officially-declared-throughout-north-island for further details.  
6  National controlled storage includes Lake Taupo, Tekapo, Pukaki, Hawea, Manapouri and Te Anau. 

http://www.beehive.govt.nz/release/drought-officially-declared-throughout-north-island
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Figure 1 North and South Island controlled storage (14 April 2012 to 13 
April 2013) 

 
Source: Electricity Authority 

  

  
2.4 By the end of February 2013, national controlled storage had reduced rapidly to 

94% of mean storage, with Lake Taupo and South Island controlled storage at 
65% and 97% respectively of mean and falling.  

2.5 Lake Manapouri and Te Anau were most affected by the low inflows in the South 
Island, as indicated by the rapid decline in its storage level from mid-January 
2013.7 Manapouri experienced a period of high inflows coming into January 
2013, but then a sustained period of very low inflows from the end of January 
2013.  

2.6 To illustrate how the inflows over the 6-week period from mid-January 2013 
relate to historical inflows into Manapouri and Te Anau, we calculated the 
proportion of instances that the cumulative inflows over a 6-week period into 
Manapouri and Te Anau were at or below a given level based on historical 
inflows. Figure 2 shows these results. In the 6-week period up to 14 February 
2013, the cumulative inflow into Manapouri and Te Anau was 1045GWh which is 
greater than 90% of the historical observations. This period of high inflows 
resulted in spill at Manapouri, which is discussed further in section 10.  Following 
this high inflow period, the 6 weeks ending 10 March 2013 delivered only 

                                                      
7  Larger variations in Manapouri and Te Anau storage are to be expected due to the large inflows that are 

experienced into these lakes over short time frames.  
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154GWh, which, based on historical inflows, has occurred less than 1% of the 
time. 
 

Figure 2 Manapouri 6-week inflow cumulative relative frequency (2013) 

 
Source: Electricity Authority 

  

  
2.7 The storage at Lake Taupo continued to decline further below its mean in 2013 

as low inflows continued throughout the North Island.  Typical inflows into Taupo 
differ from those into Manapouri in that they are smaller in volume but more 
distributed throughout the year. To illustrate the continued low cumulative inflows 
into Lake Taupo, we show the cumulative inflows received into Lake Taupo for 
2013 as well as the 90th and 10th percentile in Figure 3. This illustrates that from 
the start of 2013 up to the end of February 2013, inflows into Lake Taupo had 
been below the 10th percentile highlighting the extent of its dry spell in 2013. 
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Figure 3 Taupo cumulative inflows (2013)  

 
Source: Electricity Authority 

  

  

3 Market prices increased to reflect declining storage 
3.1 From 27 February 2013, the continued low inflows and subsequent decline in 

hydro storage below mean translated into a rapid increase in wholesale electricity 
spot market prices in both the North and South Island.  

3.2 Figure 4 illustrates the spot prices at the reference market nodes (Haywards in 
the North Island and Benmore in the South Island), as well as national controlled 
storage levels for 2013 (as a proportion of mean storage). Figure 4 also 
illustrates two linear trajectories of national controlled storage to highlight the 
trend in its decline at two points in time; 8 prior to the increase in spot prices (26 
February 2013) as well after the transient spot price increase (21 March 2013). 

3.3 The rapid increase in the spot price at Haywards and Benmore is clearly 
illustrated from 27 February 2013 to 14 March 2013. Thereafter, the spot price in 
both islands subsides, albeit at a higher level, but now with a reduction in the rate 
of decline of hydro storage, as indicated by the reduction in the gradient of the 
linear storage trajectories. This is due to a combination of factors related to 
increased voluntary demand response, contracting, and more thermal generation 
entering the market. These factors all contribute to the displacement of hydro 
generation and conservation of hydro storage. This is discussed further in section 
4. 

                                                      
8  The linear approximations are based on the average daily rate of change of storage over the 7 day period ending 

with the date in question (e.g. for 26 February 2013, the average daily rate of change of storage for the 7 day 
period from 20 February 2013 to 26 February 2013 was used).  
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Figure 4 Daily average spot price and NZ storage – 2013 

 
Source: Electricity Authority 

Notes: 1. Haywards and Benmore refer to the HAY2201 and BEN2201 market nodes. 

  
3.4 While at an aggregate level storage was just below mean on 27 February 2013, 

the rate of decline of storage was not uniform across the various controlled hydro 
storage lakes. We show this comparison for 2013 in Figure 5.    

3.5 Lake Taupo is the primary source for the Waikato generation scheme, whilst the 
Waiau catchment (Lake Manapouri and Lake Te Anau) serves the Manapouri 
power station. These storage lakes were the most affected by the low inflows, 
resulting in a continued reduction in their level, as discussed in Section 2. When 
spot prices increased on 27 February 2013, Lake Taupo was 34% below mean 
and Lake Manapouri and Te Anau were 49% below mean and still declining.   
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Figure 5 Daily average spot price and controlled hydro storage - 2013 

 
Source: Electricity Authority 

  

  
3.6 Figure 6 shows the relationship between spot market prices in the North and 

South Islands relative to NZ controlled storage from 2008 to 2013.  This enables 
a comparison of the observed spot price increase from 27 February 2013, to 
other periods in recent history when spot prices increased to reflect a reduction in 
hydro storage. We limited the comparison to the months of February and March 
from 2008 to 2013, to account for seasonality effects in the hydro storage. For 
2013 NZ controlled storage is calculated under two extreme assumptions, 
including and excluding Tekapo. This is to reflect the potential variability of the 
impact of Tekapo storage being unavailable for use during February and March 
2013 but available from mid-April 2013.   

3.7 During these months of February and March, lower hydro storage corresponds to 
higher spot prices. This is not surprising, as a reduction in hydro storage 
corresponds to less hydro energy available coming into winter. Increased spot 
prices during this time reflect the increased value of water. For 2013, we see a 
sharp price response (shaded region in Figure 6). Relative to recent history, this 
price increase is observed at higher levels of average storage when Tekapo 
storage is included but at lower levels when Tekapo storage is excluded. We 
explore this increase in prices further in section 5, where we discuss some of the 
contributing factors.         
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Figure 6 Spot price and NZ storage during February and March – (2008-
2013) 

 
Source: Electricity Authority 
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3.8 The rapid increase in spot prices from late February 2013 was mirrored in the 
electricity futures market, with increases in these prices observed for both the 
March 2013 and June 2013 quarters. This is illustrated in Figure 7. The increase 
in the futures price in both islands reflects an increased expectation of elevated 
national spot prices for both the March 2013 and June 2013 quarters. The most 
dramatic increase was in the Benmore futures contracts for the March 13 quarter, 
where there was a 91% increase in price from $55/MWh on 26 February 2013, to 
$105/MWh on 04 March 2013. 

3.9 In addition to the increase in the electricity futures price, we also observed an 
increase in the quantity of electricity futures contracts for the March and June 
2013 quarters, as traded during the high priced period from the end of February 
2013 to mid-March 2013. This is discussed further in section 6.  
 

Figure 7 Futures price and NZ storage – 2013 

 
Source: Electricity Authority 

  

  

4 Higher spot prices helped further increase thermal generation, 
reduce demand and reduce hydro generation 

4.1 The increased market prices from late February 2013 contributed to an increase 
in thermal generation to supplement the reduction in hydro generation. Figure 8 
illustrates the energy produced from the hydro and thermal sources in 2013. In 
addition to the daily energy profile, the 7-day moving average of thermal and 
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hydro energy production is illustrated to clearly highlight the trend of increasing 
thermal production and reducing hydro production.9  
 

Figure 8 Generation mix and spot electricity prices (2013) 

 
Source: Electricity Authority 

  

  
4.2 As the market price increased, composition of the supply-side mix changed. More 

thermal generation offset hydro, as the marginal value of water increased. 
Through the spot price, this increase in supply-side costs was translated to 
demand, which also showed some price-response. 

4.3 In the weeks leading into mid-March 2013, demand had been trending higher 
than in 2011 and 2012, however this trend changed after the period of increased 
spot prices from 27 February 2013 to mid-March 2013. Figure 9 shows the 
electricity demand (over a 7-day rolling period) in 2011, 2012 and 2013, as well 
as the 7-day rolling average spot price at Benmore and Haywards for 2013. This 
illustrates that after the period of high prices in March 2013, demand in 2013 
started trending downwards. At the end of March 2013, it had reduced by 6% 
from levels seen earlier in March 2013 (04 March 2013), and by 4% and 3% 
when compared to levels seen during the same period in 2011 and 2012, 
respectively.  

                                                      
9  Planned outages on the HVDC in January and mid-February 2013 resulted in temporary increases in thermal 

production to supply North Island demand during the outage. 
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4.4 Part of the demand reduction observed in 2013 was in response to the increased 
spot market prices. The Tiwai aluminium smelter was one of the participants that 
responded. The smelter’s weekly demand had reduced by 6.4% from 97 GWh 
(for the 7-day period up to 01 March 2013), to 91 GWh (for the 7-day period up to 
31 March 2013). Over the same period, national demand had reduced by 6% (44 
GWh), with the reduction at Tiwai accounting for 14% of the total demand 
reduction. 
 

Figure 9 7-day rolling demand and spot market price  

 
Source: Electricity Authority 

  

  

5 Increase in market offers for energy as low inflows continued 
5.1 As low inflows continued hydro storage quickly declined in 2013, causing the 

remaining hydro energy stored in lakes to increase in value. This increased 
valuation translated into increased energy offer prices for hydro generation. 

5.2 The quantity-weighted offer price (QWOP) shown in Figure 10 is a representation 
of the average energy price offered daily into the market during 2013. The daily 
representation of QWOP shown in Figure 10 is calculated as the price-offer 
quantity product (p x q) summed over a day, divided by the total quantity offered 
over the day (q). This is aggregated for generators in each island. In addition to 
the daily average QWOP and energy price in each island, the 7-day moving 
averages (m.a.) of these quantities is also shown to highlight the underlying 
trends.  



  

 15 of 50 29 July 2013 10.38 a.m. 

 

Figure 10 Aggregate offers and reference node prices by island (2013) 

 
Source: Electricity Authority 
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5.3 There is a rapid increase in the South Island QWOP from 27 February 2013, and 
shortly thereafter in the North Island from 01 March 2013. The increased QWOP 
corresponds to an increase in market offer prices, with the combined increase in 
both North and South Island QWOP resulting in spot prices increasing quickly 
from the end of February, and remaining elevated up to mid-March 2013.  

5.4 The South Island QWOP remained at its elevated levels, following the high priced 
period, reaching a maximum of $438/MWh on 29 March 2013. The North Island 
QWOP reduced to below $300/MWh, in part due to the return of TCC from 
outage on 26 March 2013.  

5.5 A more detailed representation of the aggregate final energy offers from 18 
February 2013 to 07 April 2013 is shown in Figure 11. We examined this to 
further understand the spot price movement in relation to energy offers and 
demand. The energy offers in Figure 11 are aggregated into price bands where 
the height of each band represents the total MW offered in that price band in that 
trading period. The 0-50 price band represents all energy offered with a price of 
at least $0/MWh but less than $50/MWh. In addition to the energy offer 
information, the daily average and half-hour cleared generation quantities,10 as 
well as the daily average spot price is also shown.  

5.6 To more clearly illustrate the dynamics in offers, demand and spot prices, this 
study period is subdivided into 4 smaller sub-periods. These are before (18 
February 2013 to 27 February 2013), during (27 February 2013 to 14 March 
2013) and after (15 March 2013 to 25 March 2013 and 26 March 2013 to 07 April 
2013) the high priced period.   

                                                      
10  Cleared generation is equal to demand plus transmission losses. 
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Figure 11 Aggregate energy offers, cleared generation and price (18-Feb-13 
to 07-Apr-13)  

 

 
Source: Electricity Authority 

  

  
5.7 From 18 to 27 February 2013, an average of 5.2GW was being offered into the 

spot market at a price of $150/MWh or less. In some trading periods, the total 
energy offered in this price range exceeded 6GW. Cleared generation during this 
time was within this price band, and spot market prices between $50 and 
$100/MWh prevailed during this period.  

5.8 From 27 February there was a reduction in the amount of energy offered at or 
below $150/MWh, with an increasing amount of energy priced above this level. 
While there was still sufficient capacity being offered into the market, a greater 
proportion was at higher prices. Over this period an average of 4.3GW of energy 
was now being offered at or below $150/MWh. Cleared generation was now 
consistently invoking higher priced energy offer tranches (> $150/MWh) resulting 
in an increase in spot market prices during this time. These spot prices were 
consistently above $100/MWh, with the daily average price at the reference 
nodes reaching up to $350/MWh on 08 March 2013.  

5.9 From 15 to 25 March 2013 the quantity offered at or below $150/MWh remained 
at 4.3GW, however demand had begun to respond following the high priced 
period. The reduced demand required less generation, resulting in less need to 
dispatch the higher priced energy offers (>$150/MWh), with a corresponding 
reduction in the spot price.    

5.10 From 26 March 2013 to 07 April 2013, the average energy offered into the market 
at $150/MWh or less increased to 4.5GWh. This increase was in part due to the 
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planned return of TCC on 26 March 2013. Therefore even with increasing 
demand (resulting in increased cleared generation) from this time, daily average 
spot prices remained at primarily between $50/MWh and $150/MWh, with more 
energy offered at lower prices. 

5.11 To illustrate the change in the shape of the energy supply stack during this 
period, Figure 12 and Figure 13 show the national energy offer stack, energy 
cleared and spot clearing price for off-peak (trading period 5) and peak (trading 
period 42) times on days within each of the four sub-periods discussed above. 
The offer stack was truncated at $1000/MWh to more clearly illustrate the 
market-clearing region of the supply curve.      
 

Figure 12 Aggregate energy offers with clearing price and quantity (trading 
period 5) 

 

 
Source: Electricity Authority 
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Figure 13 Aggregate energy offers with clearing price and quantity (trading 
period 42) 

 

 
Source: Electricity Authority 

  

  
5.12 During both off-peak (trading period 5) and peak (trading period 42) demand 

periods there is a distinctive shape to the offer stack. A large portion (above 78%) 
of the cleared quantity is consistently offered at or below $1/MWh. These low 
priced offers represent low marginal cost supply resources and those supply 
resources that want to ensure dispatch to cover contracted load, which would 
include retail and hedge contract commitments. Following these low-priced offers 
there is an increase in offer prices, which is where the market usually clears. The 
vertical shaded region in both Figure 12 and Figure 13 highlight the cleared 
quantity range in these instances.  

5.13 Comparing the energy offers stacks of 26 February 2013 to 05 March 2013 we 
see a large change in the rate of increase (slope) in the offer price following the 
quantity of low offer prices. The low priced offers remain fairly static, indicating 
that generators were still trying to cover their contracted load, however there was 
an increased premium for additional generation above this level as generators 
increased offer prices. Therefore even with similar levels of aggregate demand 
on 26 February 2013 and 05 March 2013 for trading period 5, the spot price on 
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05 March 2013 is much greater. This is also the case during the peak load period 
of trading period 42 shown in Figure 13. 11 

5.14 On 19 March 2013 the reduction in aggregate demand in both the off-peak and 
peak periods dampens spot prices, even in the presence of a still fairly steep 
energy offer stack. The energy offer stack is augmented with the return of TCC 
from 26 March 2013, which increases the quantity of lower-priced energy offers. 
This helps retain prices lower than those observed during the period of 27 
February 2013 to 14 March 2013, even with increasing aggregate demand.    

5.15 Figure 14 and Figure 15 illustrate the aggregate hydro offers and storage in the 
South and North Island, respectively, between 18 February 2013 and 07 April 
2013. The increase in hydro offer prices is first observed in the South Island from 
27 February 2013, where an increasing quantity of energy is offered in higher 
priced bands (>$150/MWh).  

5.16 This increase in South Island hydro offer prices increased North Island 
generation relative to South Island generation. Figure 16 shows the inter-island 
generation mix and inter-island HVDC transfer over the period from 25 February 
2013 to 03 March 2013 when offer prices were changed significantly.    
 

                                                      
11  The clearing price for 05 March 2013 trading period 42 is above the aggregate supply curve due to some cheaper 

generation being constrained down to provide frequency keeping. The selected frequency keeper is constrained 
within an upper and lower limit in the market. The aggregate supply curve is a simplified representation of the 
market clearing process and does not capture these additional constraints. In practice SPD uses the market 
offers, demand and system constraints (including frequency keeping and transmission) to determine the market 
clearing price.   
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Figure 14 South Island hydro energy offers and storage (18-Feb-13 to 07-
Apr-13) 

 

 
Source: Electricity Authority 

  

  
5.17 North Island hydro generators, already experiencing low inflows and declining 

storage in the run up to winter followed suit, and soon thereafter increased their 
energy offer prices to conserve hydro storage, as illustrated in Figure 15. Here 
we see a greater proportion of North Island hydro energy offered in higher price 
bands (>$150/MWh) from 01 March 2013.    
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Figure 15 North Island hydro energy offers and storage (18-Feb-13 to 07-
Apr-13) 

 

 
Source: Electricity Authority 
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Figure 16 Island generation and HVDC transfer (25-Feb-13 to 3-Mar-13) 
 

 
Source: Electricity Authority 

Notes: 2. SCADA data obtained from www.em6.co.nz 

  
5.18 The increase in hydro energy offer prices from 27 February 2013 resulted in an 

increase in the spot price which then provided the price signal for increased 
thermal generation. To better understand the thermal response to this increased 
thermal requirement, we considered the thermal energy offers made into the spot 
market over this same period of 18 February 2013 to 07 April 2013 period, as 
well as the cleared thermal generation, as shown in Figure 17. 

5.19 There is a noticeable increase in thermal energy offer prices above $500/MWh 
from 2 March 2013, without much increase in the overall offered thermal 
capacity, which remained at around 2GW. The majority of the increase in thermal 
offer prices was due to Genesis in its offering of Huntly power, station as 
illustrated in Figure 18. The thermal offers for the other generators are provided 
in Appendix A. 
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Figure 17 Thermal energy offers (18-Feb-13 to 07-Apr-13) 
 

 
Source: Electricity Authority 

  

  
5.20 The Authority has queried Genesis for any operational constraints driving the 

observed increases in offer prices from its Huntly power station. Genesis has 
indicated their offering of Huntly and its other generators during this time 
considered a number of factors including:  

(a) generation variable and capital cost  
(b) managing exposure to portfolio risk 

(c) physical and technical constraints on generation  

(d) the prevailing market price for power (i.e. other generator offer price). 
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Figure 18 Genesis thermal energy offers (18-Feb-13 to 07-Apr-13) 
 

 
Source: Electricity Authority 

  

  
5.21 To further understand the change in Genesis’s ability to affect the spot price over 

the above-mentioned period, we calculated the changes of spot market price due 
to changes in quantity supplied by Genesis. This sensitivity measure is usually 
referred to as the inverse residual demand elasticity (IRDE). An IRDE greater 
than 1 indicates that a 1% reduction in quantity causes larger proportionate 
increase in market prices (greater than 1%). A higher IRDE corresponds to an 
increased ability to affect prices.12  

5.22 To calculate the IRDE and understand Genesis’s ability to affect prices at the 
margin, we applied a 50MW perturbation to Genesis market clearing quantity and 
recalculated spot prices using vSPD.13 We then calculated the IRDE as the ratio 
of the proportionate change in spot price (Haywards in the North Island and 
Benmore in the South Island) to the proportionate change in quantity supplied. 

5.23 Figure 19 illustrates the calculated daily average IRDE over the period from 18 
February 2013 to 07 April 2013. Here we see a noticeable increase in the IRDE, 
corresponding to an increased ability for Genesis to affect the spot price, from 27 
February 2013 to 14 March 2013. This coincides with the period when offer 
prices at Huntly were increased, as shown earlier in Figure 18. From 15 March 

                                                      
12  The IRDE measure is just an index of the structural potential to raise prices. It is a necessary but not sufficient 

condition. However it is still useful as a measure of potential and a good tool for spotting instances when 
participants increase offer prices at times of increased ability to influence price. 

13  vSPD is the Authority’s version of the market clearing engine (SPD). Further information is available at 
http://www.reports.ea.govt.nz/EMIvSPD.htm   

http://www.reports.ea.govt.nz/EMIvSPD.htm
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2013 there is a reduction in the IRDE, which as noted earlier is due to a 
combination of demand response, additional contracting and the return of TCC 
on 26 March 2013. 

5.24 From this analysis we conclude that when hydro energy offers were increased 
from 27 February 2013, there was an increased ability for Genesis to affect the 
market price, which it proceeded to do by increasing energy offer prices at 
Huntly.    
 

Figure 19 Sensitivity of reference node price to Genesis output  

 
Source: Electricity Authority 

Notes: 3. The spike in the IRDE for 27 February 2013, 12 March 2013 and 01 April 2013 is due to large 
proportionate increases in price in some morning trading periods on these days (e.g. on 27 
February 2013 at 01:30 a 50MW reduction in output from Huntly would have increased the 
price at Haywards from $0.03/MWh to $53/MWh). 

  

6 Increased futures market activity  
6.1 The rapid increase in prices from late February 2013 spurred activity in the 

electricity futures market, as participants would have been seeking some price 
certainty. Figure 20 shows the quantity of NZ futures contracts traded for the 
March 2013 and June 2013 quarters at Benmore and Otahuhu from the 
beginning of 2013. Here we see an increase in the quantity of electricity futures 
contracts traded during the period of elevated spot prices (weeks starting 25 
February 2013 and 04 March 2013). 



  

 27 of 50 29 July 2013 10.38 a.m. 

6.2 These futures contracts provide price certainty, and increased trading of these 
contracts during this period of elevated and volatile spot prices reflects a natural 
market response to manage risk exposure. 

Figure 20 ASX futures contracts traded for March 2013 and June 2013 
quarters   

 
Source: Electricity Authority 

  

  
6.3 Participants can also enter into bilateral arrangements outside the electricity 

futures market if and when they require more customised risk management 
contracts than those offered on the futures market. We have observed a number 
of shorter-term bilateral contracts between participants over this high priced 
period disclosed on the hedge disclosure website. 14  

6.4 Twelve short-term bilateral contracts were disclosed on the hedge disclosure 
website effective between 28 February 2013 and 25 March 2013. 15 These 
contracts had an average duration of 6 days with an average contract price of 
$307/MWh. These additional contracts would have increased the quantity of 
lower priced energy offered into the spot market helping reduce the spot price.       

6.5 The presence of a well-functioning electricity futures market is an important 
feature of an energy-only electricity market where spot price movements can be 
significant over very short periods of time. The ability to augment these standard 

                                                      
14  Currently, ASX futures contracts cover a 3 month period.  
15  Contracts less than 90 days were considered. Contracts to support the pole 3 commissioning project were 

excluded. 
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futures contracts with bilateral arrangements provides participants the opportunity 
to tailor risk management solutions. 

7 Increased market price volatility experienced 
7.1 The Major Energy User’s Group (MEUG) raised concerns about the perceived 

increase in short-term trading-period by trading-period spot price volatility, which 
increased the challenge of its members in production planning. Variation in 
electricity spot prices over the day is not uncommon as these prices adjust to 
balance underlying supply and demand conditions. Furthermore, these spot price 
changes can be quite extreme, as small changes in demand can sometimes 
cause a large change in price. This can occur as the system operator tries to 
constantly maintain the supply-demand balance considering the constraints on 
the system.    

7.2 Firstly, we conducted a demand sensitivity analysis16 to understand how the 
increased energy offer prices from 27 February 2013 impacted on the sensitivity 
of spot market prices. This was done by increasing demand in each island by 1% 
and calculating the corresponding average change in the spot market price at the 
reference nodes (at Benmore and Haywards) per MW increase in demand. 
Figure 21 shows these results. 
 

Figure 21 Sensitivity of market price to change in demand (2013) 
 

 
Source: Electricity Authority 

Notes: 4. Price sensitivity is calculated as the change in spot price per MW of adjusted load. 

  

                                                      
16  Using vSPD. 
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7.3 During January 2013 when there were relatively larger amounts of capacity 
offered at lower offer prices, a 1MW increase in demand would have resulted in a 
$0.09/MWh increase in spot market price at the reference nodes. During the 
period of elevated prices from 27 February 2013 to 14 March 2013, a 1MW 
increase in demand would have resulted in a $0.70/MWh increase in the spot 
price. This represents an 8-fold increase in the sensitivity of spot prices to 
perturbations in demand.  

7.4 This shows that during the time of elevated spot prices from 27 February 2013 to 
14 March 2013, variations in demand would have resulted in greater changes in 
spot prices. This is consistent with the earlier assessment of the increased slope 
of the generator offer supply curve during the period of high prices (see Figure 12 
and Figure 13).    

7.5 To better understand how the real-time prices changed between trading periods, 
we calculated the percentage change in the average17 real-time price across 
consecutive trading periods, and recorded the instances when this change 
exceeded a threshold of +/- 25%.18 Scenarios where the average real-time price 
across consecutive trading periods remained below $10/MWh were excluded. 
This was done to capture the inter-trading period real-time price variability for 
those prices that imposed a greater cost risk to participants exposed to the spot 
price. Figure 22 shows the proportion of trading periods, during each week of 
2013, where the change in average real-time price at the Haywards and 
Benmore nodes, across consecutive trading periods, was outside the +/- 25% 
threshold.  

7.6 Over the period from 27 February 2013 to 17 March 2013 there was an increase 
in the proportion of trading periods for which the average real-time price deviated 
from the average real-time price in the previous trading period by more than 25%. 
This indicates some increase in the variability of average real-time prices 
between consecutive trading periods at both Haywards and Benmore. For the 
week starting 04 March 2013, the proportion of trading periods outside the 25% 
threshold was 34% and 36% at Haywards and Benmore respectively. In February 
2013 there is also an increase in variability of average real-time prices at 
Benmore, as shown in Figure 22, although these would have had a lower impact 
due to spot prices being lower during this time.   

7.7 Table 2 shows the same trading period variability measure of average real-time 
prices in other recent periods where prices increases were related to hydro 
shortages. This illustrates that this increased variability of average real-time spot 
prices is not uncommon, with a similar levels of real-time price variability 
experienced in early 2012 when there was a shortage of water in the South 
Island.  

7.8 We conclude that while there was some increase in inter-trading period variability 
of average real-time spot prices during the period of elevated prices, this is not 

                                                      
17  This is the average real-time price during a 30-minute trading period. Usually there are 6 real-time prices 

produced during a trading period however there are instances when fewer than 6 are produced during a trading 
period (for e.g. during market system outages). This is discussed further in section 9.   

18  The 25% threshold is not exceedingly large, as from 01 January 2010 to 05 April 2013, 19% of the trading periods 
at Haywards and 21% of the trading periods at Benmore had an average real-time price that was outside 25% of 
the average real-time of the previous trading period. 
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uncommon. There is increased variability in average real-time prices during other 
weeks of 2013 when spot prices were lower, and also during other recent events 
when spot prices increased due to hydro related issues.   

 

Figure 22 Measure of inter-trading period average real-time price variability 
(2013)  

 

 
Source: Electricity Authority 

  

  
 
  

Table 1 Measure of inter-trading period average real-time price variability 
(2010 and 2012)  

 

Period Haywards Benmore 

21Jan12 - 11Mar12 28% 26% 

01Dec10 – 22Dec10 9% 10% 
 
Source: Electricity Authority 

  

  



  

 31 of 50 29 July 2013 10.38 a.m. 

7.9 An issue related to price uncertainty faced by market participants is how well the 
observed indicative real-time prices aligned with final prices. Participants 
exposed to spot prices use the indicative real-time prices to guide operational 
decisions, and closer alignment between real-time prices and final prices 
provides greater price certainty to participants.  

7.10 As a measure of the misalignment between final and real-time prices, we 
considered the magnitude of the difference between the final price and the 
average real-time price for the corresponding trading period. Figure 23 shows the 
daily average of this difference at Haywards (HAY2201), from 01 January 2013 to 
05 April 2013.  

7.11 Here we see a sharp increase in the differences between final prices and the 
indicative real-time prices during the high priced period from the end of February 
2013 to mid-March 2013. From 01 January 2013 to 26 February 2013, the 
average difference between final and real-time prices was $3/MWh but this 
increased to $21/MWh during the period of elevated prices from 27 February 
2013 to 14 March 2013. The price misalignment is due to input differences 
between the real-time pricing and final pricing processes, with the increased 
sensitivity of spot prices to changes in input parameters during the high priced 
period increasing the price difference magnitude during this period. 

 

Figure 23 Difference between final and real-time price (01 Jan 13 to 05 Apr 
13) 

 
Source: Electricity Authority 
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7.12 A similar pattern to the difference between the final price and real-time price is 
observed when comparing the final price to the PRSS forecast price.19 Figure 24 
shows the daily average difference between the final price and the PRSS 
forecast price at the Haywards (HAY2201) node from 01 January 2013 to 05 April 
2013. The 1 hour ahead forecast price was selected as this would have provided 
some production planning lead-time within the current 2 hour gate closure period.  

 

Figure 24 Difference between final and PRSS price (01 Jan 13 to 05 Apr 13) 

 
Source: Electricity Authority 

  

  

7.13 The increased misalignment of forecast, real-time and final prices reduces the 
predictability of prices to participants’ and affects their ability to make cost-
effective decisions regarding their production and consumption. 

7.14 The Authority is aware of the pricing misalignment issue in the current market 
design and the inefficiencies this causes. This issue has been tasked to the 
Wholesale Advisory Group (WAG) which is considering the inefficiency 
associated with pricing misalignment and the case for altering the pricing system 
to improve the alignment of forecast and settlement prices.  

                                                      
19  While participants use real-time prices to guide operational decisions, the forecast schedules (non-responsive 

schedule (NRS) and price-responsive schedule (PRS)) are also used to plan production and consumption. The 
NRS and PRS have a long (NRSL and PRSL) and short (NRSS and PRSS) variant, with the short schedules run 
more frequently (every 30 minutes) covering a 2-hour look-ahead horizon (current and next 7 trading periods). 
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8 HVDC testing affected market prices 
8.1 Transpower started the commissioning of HVDC pole 3 on 16 February 2013, 

which requires a number of tests on the HVDC to prove its operational 
capability.20 Transpower has been contracting with participants to facilitate some 
of the testing and also where possible using “natural” market HVDC flows. This 
process has become more challenging as the low inflow condition persisted in 
both the North and South Islands, with hydro generators wanting to conserve 
storage.    

8.2 As part of the commissioning process, a number of constraints and outages were 
also applied on the HVDC as part of test preparation, and to restrict the HVDC 
flow to the required test level. Market participants were informed about these 
constraints and outages via a Customer Advice Notice (CAN) issued by 
Transpower the day before the test day.  

8.3 The Authority has observed that some of the constraints and outages applied to 
the HVDC pole 2, as part of the pole 3 commissioning, have had an impact on 
final spot prices, with some of these occurring during the period of elevated spot 
prices (27 February 2013 to 14 March 2013).  

8.4 As an example, on 05 March 2013 Transpower carried out an HVDC test21 
requiring an outage of pole 2 of the HVDC. During this outage, the Benmore 
energy price spiked up to over $500/MWh as high-priced hydro energy offers 
were cleared. Figure 25 illustrates the price spike during the planned outage 
period, and also shows the price at Benmore and Haywards had the outage not 
occurred. Here we see that had the outage not occurred (or at least not included 
in the calculation of final prices), the South Island price spike would have been 
removed, reducing both the average price and price volatility in the South Island. 

8.5 The Authority has initiated a separate enquiry to better understand the market 
impact of the HVDC pole 3 commissioning.22  
 

                                                      
20  See https://www.transpower.co.nz/projects/hvdc-inter-island-link-project/pole-3-commissioning for further details. 
21  A copy of the CAN issued for this test day is provided in Appendix B. 
22  See http://www.ea.govt.nz/industry/monitoring/enquiries-reviews-investigations/2013/ for further details. 

https://www.transpower.co.nz/projects/hvdc-inter-island-link-project/pole-3-commissioning
http://www.ea.govt.nz/industry/monitoring/enquiries-reviews-investigations/2013/
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Figure 25 Impact of HVDC outage on Haywards and Benmore spot price (05 
March 2013)    

 

 
Source: Electricity Authority 

  

  

9 Wholesale price information availability 
9.1 The Major Energy User’s Group (MEUG) raised concerns with the Authority 

about the reduced availability of real-time pricing information during March 2013 
affecting participants’ abilities to respond to the changing prices. 

9.2 We calculated the proportion of instances the real-time prices at Haywards and 
Benmore were published on the Wholesale Information Trading System (WITS) 
from 2008, as a measure of real-time price information availability. The results of 
this are shown in Figure 26. This shows that during March 2013, there was 
reduced availability of real-time pricing information when compared to the 
average, as well as compared to other months in 2013 and 2012. December 
2009, March 2011 and April 2011 were the only 3 months from 2008 that had a 
lower proportion of published real-time prices than March 2013.  

9.3 On average, real-time prices are available for 99.6% of the month, however 
during March 2013, this dropped to 99%. This represents 87 five minute intervals 
during the month of which there are 8928 in total. Planned and unplanned 
outages of Transpower’s market system during March 2013 were the primary 
reasons for reduced availability of real-time prices.    
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Figure 26 Monthly availability of real-time prices on WITS  

 
Source: NZX 

  

  
9.4 The Electricity Industry Participation Code (Code) indicates that the system 

operator must use reasonable endeavours in the preparation and publishing real-
time prices. While it is understandable that 100% availability is unlikely and 
probably not cost effective, it is recommended that some incentives should be 
considered on service providers to ensure a consistently high availability of real-
time prices.        

9.5 These incentives could be through setting availability standards for real-time 
prices and/or require additional reporting by the relevant service providers which 
would be monitored. The calculation of settlement prices based on real-time 
prices would provide further incentive for improved reliability of prices during real-
time.  

10 High inflows and South Island spill in January 2013 
10.1 MEUG had also raised concerns with the Authority around the extent of hydro 

spill at the different storage lakes on the Waitaki hydro scheme and at Manapouri 
in January 2013, and the spill conditions then being followed by the rapid 
increase in spot prices at the end of February 2013.  

10.2 Figure 27 illustrates the storage at Meridian’s controlled storage from 01 
December 2012 to 28 February 2013, which shows Lakes Manapouri and Te 
Anau above maximum storage from 03 January 2013 to 27 January 2013, and 
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Lake Pukaki above maximum storage from 03 January 2013 to 21 January 2013. 
High inflow spill is reported by Meridian at these locations and others on the 
Waitaki generation scheme from 30 December 2012 to 27 January 2013. 23  
 

Figure 27 Meridian controlled storage (01 Dec 2012 to 28 Feb 2013)  

 
Source: Electricity Authority 

  

  
10.3 Spill at Benmore resumed for the weeks beginning 10 February 2013 to 10 

March 2013 and 24 March 2013. Meridian has confirmed that this spill was due to 
outages of two Benmore units (units 1 and 2) restricting flow through the power 
station.       

10.4 As part of this enquiry, we observed high energy offer prices at Manapouri 
resulting in reduced output during periods of spill in January 2013. Meridian has 
indicated that during these periods, offer prices for Manapouri took into account 
the transmission outages and the resulting security constraints in the Southland 
region, so that the dispatched generation at Manapouri was at a level where 
these constraints did not bind. Meridian has also indicated that, prior to these 
transmission outages occurring, they had contacted the grid owner to request 
that the outages be moved, in order to avoid the risk that generation from 
Manapouri would cause the transmission constraints to bind. The grid owner has 

                                                      
23  High inflow spill refers to spill related to very high inflows due to high rainfall, snowmelt, flooding or some 

combination of these. Further details on this and other spill categories used by Meridian are provided on their 
website www.meridianenergy.co.nz. 

http://www.meridianenergy.co.nz/
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indicated to the Authority that when the outage change requests were made 
these were considered and where possible transmission outages were moved. 

10.5 Figure 28 shows the energy offers from Manapouri (aggregated into price bands) 
during these periods of spill from 09 January 2013 to 28 January 2013. In 
addition to the offers, daily high inflow spill at Manapouri and SCADA generation 
from Manapouri are also illustrated. 24 This figure illustrates the SCADA 
generation from Manapouri tracking the lower priced energy offer tranches of 
$0/MWh to $10/MWh, and sometimes $10/MWh to $100/MWh. When the 
quantity offered in these lower priced offer tranches is reduced so is Manapouri’s 
generation. This highlights how the combination of low and high energy offer 
prices was being used by Meridian to control Manapouri’s generation during this 
time.   

Figure 28 Manapouri offers, SCADA generation and daily high inflow spill 

 
Source: Electricity Authority 

  

  
10.6 We estimated the potential additional generation that could have been supplied 

from Manapouri during these periods of high inflow spill, had lower priced energy 
offers been provided at Manapouri. These simulations used the vSPD model with 
Manapouri energy offer prices set to $0.01/MWh and included the transmission 
security constraints in the Southland region.25 The simulations indicate that an 

                                                      
24  Daily spill data was provided by Meridian. 
25  This approach estimates an upper bound of the impact as other generators are assumed to adopt the same 

offers.     
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additional 19GWh of energy could have been scheduled from Manapouri during 
the 20 days of high inflow spill at Manapouri, with the transmission security 
constraints in the region and South Island reserve requirements restricting further 
increases in its generation. This additional 19GWh represents 5.5% of Manapouri 
generation over the period from 09 January 2013 to 28 January 2013 and 7.6% 
of the reported high inflow spill at Manapouri for January 2013.26 A comparison of 
the actual and estimated (with low energy offer prices) daily generation from 
Manapouri from 09 January 2013 to 28 January 2013 is shown in Figure 29. 

 

Figure 29 Manapouri generation comparison and daily spill (09 Jan 2013 to 
28 Jan 2013)  

 
Source: Electricity Authority 

  

  
10.7 In addition to the increase in generation from Manapouri over the 20-day period 

from 09 January 2013 to 28 January 2013, our simulations indicate that there 
would also have been:  

(a) a reduction in the North and South Island energy price (-4% at HAY2201 
and -10% at BEN2201)27 and 

                                                      
26  This analysis indicates that during this period, the remaining 92.4% of high inflow spill at Manapouri could have 

occurred even with all its energy offers priced at $0.01/MWh. 
27  This is due to additional generation provided by Manapouri with its reduced offer price, resulting in less energy 

required from other more expensive generators therefore resulting in a lower-priced marginal generator for the 
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(b) a greater reduction in the Manapouri nodal price (-31%)28.   
10.8 In the simulated case, the reduction in Manapouri nodal price with lower energy 

offers reduces revenue for Manapouri generation, even with an increase in 
output, due to the larger proportionate reduction in its nodal price. Under the 
simulated case for the 20 days from 09 January 2013 to 28 January 2013, it is 
estimated that Meridian’s generation revenue on the spot market reduces by 15% 
from the base case, due to the reduction in the nodal price at Manapouri and 
other nodes in the South Island.   

10.9 While such a strategy may have been beneficial to Meridian, there is a net 
efficiency loss in the market when lower cost hydro energy is not dispatched and 
also not stored for later use. During these periods of spill at Manapouri, the 
opportunity cost of water would have been zero or close to it, but was not used 
for generation. Instead, higher cost generation was dispatched resulting in a net 
increase in system dispatch costs. We estimate the impact in system dispatch 
costs to be around $669k or 8% of the dispatch costs over this 20 day period, 
which we calculate by comparing the differences between the actual and 
simulated cases in the market clearing engine.   

10.10 The Authority considers this as an issue with the current market design where 
participants are incentivised, probably more than they should be, to minimise 
within-island basis risk. This risk for participants, and in this specific instance 
those participants with generation and retail (generator-retailers), is when an 
intra-island binding transmission constraint causes price separation where the 
spot price may be higher at nodes where they have contract load (e.g. retail) than 
where they generate power. This intra-island price risk can lead to these 
generator-retailers adjusting generator offer prices to avoid intra-island 
transmission constraints from binding, thus reducing this risk which, as noted 
earlier, can result in overall market inefficiencies where lower cost generation is 
not dispatched.  

10.11 The Authority prefers market-based solutions to resolve issues related to market 
design and has already facilitated the introduction of the inter-island FTR market 
for participants to manage inter-island locational price risk between Benmore in 
the South Island and Otahuhu in the North Island. The first inter-island FTR 
market auction was held on 12 June 2013.  

10.12 The Authority is now considering options for participants to manage within-island 
basis risk and has released its consultation paper on these options. The 
consultation paper indicates a preliminary preference for multi-point FTRs with 
suggestions for the location of the additional FTR nodes based on the Authority’s 
statistical analysis. The Authority is seeking feedback on its provisional views 
including the number and location of additional FTR nodes, if a multi-point FTR 
proposal is progressed further. The results of this enquiry will be considered by 
the relevant Authority work stream, together with the submission on the within-

                                                                                                                                                                           
market. The average price at HAY2201 reduces from $53/MWh to $51/MWh and the average price at BEN2201 
reduces from $43/MWh to $39/MWh.   

28  Due to the transmission security constraints in the Southland region reaching their limits more frequently causing 
greater price separation between Manapouri and the rest of the power system. The average price at MAN2201 
reduces from $34/MWh to $23/MWh. 
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island basis risk consultation to inform the further development of the within- 
island basis risk project.  

10.13 The extension of the FTR market to nodes within each island would allow 
participants to purchase a revenue stream based on the price separation caused 
by intra-island transmission constraints and losses.29  As an example, if Meridian 
possessed an FTR for the price separation between Manapouri (PMANAPOURI) and 
Benmore (PBENMORE), then Meridian would get a revenue stream based on the 
difference between the Benmore and Manapouri price and the quantity of FTRs 
that were purchased in that direction ([PBENMORE – PMANAPOURI] x FTRQuantity).30 
This additional revenue stream would compensate Meridian for the price 
separation between Manapouri and Benmore caused by transmission constraints 
and losses, thereby reducing its incentive to adjust its offer price at Manapouri to 
avoid transmission constraints in the region from binding.  

10.14 While the introduction of intra-island FTRs would reduce these incentives it would 
not eliminate them as there still could be instances where a generator might find 
it more profitable to adjust its offer prices to reduce the price separation caused 
by binding transmission constraints. One such instance is when there is no FTR 
product available between the two locations affected by the transmission 
constraint. Another instance of when this can occur is where the output of an 
exporting generator exceeds the sum of its contracted load within the export 
region and the quantity of FTRs it holds out of the export region. Under these 
conditions the generator could find it more profitable, at the margin, to increase 
the offer price for its uncontracted generation to increase the spot price in the 
export region thus reducing any price separation caused by the transmission 
constraint when it binds. 31 While this would reduce its FTR revenue from the 
exporting region and increase its load costs within the export region, these would 
be more than offset by the increased profit due to the increase spot price paid for 
its generation within the export region.    

11 Summary of observed market issues and Authority initiatives 
11.1 While in aggregate the Authority considers the prices and overall market 

response was as might be expected, a number of issues have been raised in this 
enquiry.  

11.2 Some of these issues are known and within the scope of market facilitation 
measures already being pursued by the Authority together with its advisory 
groups. Where no measure is currently in place we have proposed possible ways 
forward for further consideration within the Authority. This is summarised in Table 
2.  

                                                      
29  This revenue stream is currently accrued as part of the loss and constraint excess which is allocated back to 

Transpower’s transmission customers. Part of the loss and constraint excess is used to fund the inter-island FTR 
market. 

30  This assumes a balanced FTR. FTRs can be unbalanced where some adjustment is made for losses. 
Furthermore, FTRs can be options or obligations and this dictates whether payment needs to be made by the 
FTR holder if the actual price difference is in the opposite direction to which the FTR applies. These are details 
that have not yet been decided on for the proposed intra-island FTR market. The inter-island FTR market 
provides balanced FTRs which can be either options or obligations.  

31  Uncontracted generation means the portion of generation in excess of the sum of its contracted load within the 
region and the quantity of FTRs it holds. 
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Table 2 Summary of current and proposed market initiatives to address 
the highlighted issues 

Issue Problem Measure 

Generators with 
increased ability to affect 
wholesale prices do so. 

Reduces confidence in 
resulting market 
outcomes during these 
periods.  

Pivotal supplier project 
has been tasked to WAG.  

Misalignment of 
indicative prices 
produced before and 
during real-time, and final 
prices used for 
settlement. 

Reduces participant’s 
ability to make effective 
decisions before and 
during real-time.  

The pricing alignment 
project has also been 
tasked to WAG who are 
considering the case for 
altering the pricing 
system to improve the 
alignment of forecast and 
settlement prices. 

Availability of indicative 
prices (including real-time 
prices)  

The lack of real-time and 
other indicative prices 
further reduces 
participant’s abilities to 
respond to upcoming and 
real-time conditions. 
The current Code 
provisions relies on a 
best endeavours criteria 
for the publication of real-
time prices.   

If settlement prices are 
based on real-time prices 
(as a result of the pricing 
alignment project) this 
could increase the 
incentive to ensure 
consistently high 
availability of real-time 
prices. 
A supplementary initiative 
could be the 
development of 
measurable targets for 
the availability of real-
time and other indicative 
pricing information 
provided to the market. 
The relevant service 
providers would be 
incentivised to meet and 
exceed these targets. 
This will be considered 
further by the Authority.  

Impact of asset 
commissioning on market 
participants 

Market participants 
commissioning their 
assets can impact the 
greater market as their 
assets are tested which 

The Authority has 
initiated a Market 
performance enquiry to 
consider the market 
impact of HVDC pole 3 
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Issue Problem Measure 

may result in increased 
spot prices and increased 
spot price volatility. 
The current 
commissioning 
arrangements might not 
provide adequate 
incentives on 
commissioning parties to 
consider the wider 
market impact when 
scheduling and 
conducting these tests.    

commissioning and 
whether the current 
commissioning 
arrangements adequately 
consider these wider 
market impacts to ensure 
these are minimised.  

Increased offer prices 
from generators to 
prevent transmission 
constraints from binding 
thus managing locational 
price risk.  

This can result in 
inefficient dispatch where 
lower cost resources are 
not fully dispatched as 
their offer prices are 
increased to prevent 
transmission constraints 
from binding. 

An inter-island Financial 
Transmission Rights 
market has been 
introduced for 
participants to manage 
inter-island locational 
price risk. 

The Authority is working 
with the Locational Price 
Risk Technical group on 
options for participants to 
manage within-island 
basis risk. 
The Authority has 
released a consultation 
paper on the options for 
managing within-island 
basis risk on 25 June 
2013. This enquiry will be 
considered, together with 
the submissions on its 
consultation paper, to 
inform the further 
development of the 
options to manage within-
island basis risk.   

 
Source: Electricity Authority 
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 Thermal energy offers Appendix A
The following figures show thermal energy offers from Contact, Mighty River Power, 
Todd and TrustPower. 

 

Figure 30 Contact thermal energy offers (18-Feb-13 to 07-Apr-13) 
 

 
Source: Electricity Authority 
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Figure 31 Mighty River Power thermal offers (18-Feb-13 to 07-Apr-13) 
 

 
Source: Electricity Authority 
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Figure 32 Todd thermal energy offers (18-Feb-13 to 07-Apr-13) 
 

 
Source: Electricity Authority 
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Figure 33 Alinta thermal energy offers (18-Feb-13 to 07-Apr-13) 
 

 
Source: Electricity Authority 

Notes: 5. Alinta are the traders for the Glenbrook thermal generation 
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Figure 34 TrustPower thermal energy offers (18-Feb-13 to 07-Apr-13) 
 

 
Source: Electricity Authority 

Notes: 6. TrustPower are the traders for the Kinleith thermal generator 
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 Customer Advice Notice for 05 March 2013 HVDC Appendix B
test 

 

Figure 35 CAN issued for 05 March 2013 HVDC test 

 
Source: Transpower 
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Glossary of abbreviations and terms 
Act Electricity Industry Act 2010 
Authority Electricity Authority 
Code Electricity Industry Participation Code 2010 
Contact Contact Energy Limited 
Genesis Genesis Power Limited (trading as Genesis Energy) 
GWh Gigawatt hour 
GXP Grid exit point 
IMM Industry and Market Monitoring 
Meridian Meridian Energy Limited 
MEUG Major Electricity Users' Group 
MRP Mighty River Power Limited 
MW Megawatt 
MWh Megawatt hour 
SCADA Supervisory Control and Data Acquisition 
SO System Operator 
SPD Scheduling, Pricing and Dispatch 
TP Trading period 
TrustPower TrustPower Limited 
vSPD Vectorised Scheduling, Pricing and Dispatch 
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