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9.8 Penalties and compensation for UTS events and 

pricing process rule breaches 

9.8.1 Section 172KE(1) of the Act states that the Rulings Panel can award 

penalties under paragraph (e) ordering  “…an industry participant to pay a 

civil pecuniary penalty not exceeding $20,000…” or compensation under 

paragraph (f) ordering “…an industry participant to pay a sum by way of 

compensation to any other person…”. 

9.8.2 In making such a decision under 172KE(1), the Rulings Panel must take 

into account its previous decisions in respect of any similar situations 

previously dealt with by the Commission or the Rulings Panel. 

9.8.3 Each of the mechanisms for awarding penalties and compensation have 

different regimes according to the participant deemed to be at fault.  The 

penalty limits and limitations on compensation are discussed in greater 

detail below. 

Penalties 

9.8.4 Regulation 109 states the factors the Rulings Panel must consider when 

deciding whether to penalise a participant under section 172KE(1)(e) of 

the Act, including such matters as the severity of the breach, its impact on 

other participants and the circumstances surrounding it.86  

9.8.5 Under regulation 110 the grid owner is not required to pay a civil pecuniary 

penalty for metering breaches, irrespective of whether they relate to 

metering standards, or to the provision of metering information. 

9.8.6 Regulations 111 to 115A and 117 to 127 state the particular liabilities of 

various participants and place limits on the penalties which can be paid.  

These liabilities, and the penalty limits which have been set, are as 

follows:  

(a) system operator – $200,000 for any one event or series of closely 

related events, and a maximum of $2 million for all events in any one 

year (regulation 112); 

                                            
86

  For a full list of the considerations the Rulings Panel must take, please see Regulation 109 at 
http://www.legislation.govt.nz/act/public/1992/0122/latest/DLM281858.html 
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(b) all participants– for a breach of metering standards – $200,000 for 

any one event or series of closely related events (regulation 113); 

(c) Transpower, designated transmission customers and asset owners – 

$2 million for any one event or closely related events, and a 

maximum of $6 million for all events in any one year (regulations 

114A and 115); 

(d) ancillary service agents – the lesser of $100,000 or 5% of the 

expected annual fees for the relevant type of ancillary service for any 

one event or series of closely related events, and a maximum of the 

lesser of $300,000 or 20% of the expected annual fees for the 

relevant type of ancillary service for all events in any one year 

(regulation 115A); 

(e) reconciliation manager – $500,000 for any one event or series of 

closely related events, and a maximum of $2 million for all events in 

any one year (regulation 119); 

(f) clearing manager – $5 million for any one event or series of closely 

related events, and a maximum of $10 million for all events in any 

one year (regulation 123).  Note, the clearing manager is liable, in 

respect of any financial loss that is so insured, only for the amount 

insured under the policy (regulation 124(2)); 

(g) registry – $50,000 for any one event or series of closely related 

events, and a maximum of $1 million for all events in any one year 

(regulation 125); 

(h) market administrator – $50,000 for any one event or series of closely 

related events, and a maximum of $500,000 for all events in any one 

year (regulation 126); and 

(i) pricing manager – $200,000 for any one event or series of closely 

related events, and a maximum of $5 million for all events in any one 

year (regulation127). 

9.8.7 As stated in regulation 130, the above limits on liability do not apply if the 

participant at fault wilfully breached either the Rules or the Regulations, or 

“fraudulently caused the loss in question”. 
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Compensation  

9.8.8 Neither the Act nor the Regulations contain any specific reference to 

compensation for a UTS event, hence for compensation to be awarded a 

UTS must involve the breach of a rule or regulation. 

9.8.9 Some of the regulations relating to the liability limits described above 

contain limits or restrictions on compensation.  These are outlined below.87   

9.8.10 Under regulation 111, the liability of the system operator, the Rulings 

Panel must “…take into account: 

(a) any arrangements the Commission has made with the system 

operator, including the policy statement and the procurement plan; 

and 

(b) the extent to which the acts or omissions of other persons have 

impacted on the system operator’s ability to comply with these 

regulations or the rules; and 

(c) the fact that the real time operation of the power system may involve 

a number of complex judgements and inter-related incidents.” 

9.8.11 Regulation 114 states that if the Rulings Panel is considering 

compensation for a breach of the outage protocol it must “…take into 

account– 

(a) the extent to which an order for compensation would encourage 

Transpower and designated transmission customers to take steps to 

manage efficiently the risks of outages; and 

(b) the extent to which Transpower has operated the grid in accordance 

with good electricity industry practice; and 

(c) the extent to which other participants have acted in accordance with 

good electricity industry practice.” 

                                            
87

  Please note that if a particular liability regulation is not discussed in this section this is because it has no 
restrictions with respect to compensation further to the limits already discussed in the penalties section. 
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9.8.12 Transpower or a designated transmission customer is not liable under 

regulation 114A “…in respect of any breach of section VI or VII of Part F of 

the rules for a sum in excess of –  

(a) $2 million in respect of any 1 event or series of closely related events 

arising from the same cause or circumstance; or 

(b) $6 million in respect of all events occurring in any financial year.” 

9.8.13 Regulation 116 states the Rulings Panel may not order compensation to 

be paid to any other person in respect of a breach of the Rules by a 

participant if: 

”(a) the breach is related to, or connected with, the inputs to, or the process of 

determining, final prices; or 

 (b) the compensation sought would, but for this regulation, be determined by 

reference to recalculated final prices.”  

9.8.14 Regulation 120 states that the reconciliation manager is not liable to any 

participant who “…suffers financial loss, cost, or expenses, as a result of 

the reconciliation manager reasonably assessing information as required 

by the rules.” 

9.8.15 The clearing manager’s liabilities are outlined in regulation 122 which 

states that it is: 

 “… liable, in respect of any financial loss that occurs as a result of any failure by 

the clearing manger to comply with its obligations under the rules, only to a 

generator, purchaser, system operator, or ancillary service agent who suffers the 

loss.” 

9.8.16 Regulation 122 also states that the clearing manger is liable with respect 

to fraud or dishonesty “…to the extent that is insured, and for which the 

clearing manger is liable, under regulation 124.” 

9.8.17 Regulation 128 explains how the division of limits could be applied to more 

than one participant if an event or circumstance affected multiple 

participants.  The Rulings Panel must divide the dollar amount among the 

participants suffering the loss according to the proportion that their 

individual loss bears to the total loss.  
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9.8.18 As stated in regulation 132, for the purposes of calculating any maximum 

compensation, the amount of any penalty must also be included. 

Discussion 

9.8.19 The Regulations allow the Rulings Panel to order compensation in the 

event of regulation or rule breaches, unless the breach is related to 

determining final prices, or the compensation sought would be determined 

by reference to recalculated final prices. 

9.8.20 UTS claims sometimes involve rule breaches which could therefore be 

dealt with by the Rulings Panel.  For UTS events that do not involve a rule 

breach or regulation breach, there is currently no mechanism for awarding 

compensation. 

9.8.21 At first glance it may seem obvious that the Board or the Rulings Panel 

should have the power to award compensation to parties adversely 

affected by a UTS that does not involve a breach of the Rules or 

Regulations.  However, doing so raises practical issues about how the 

level of compensation would be determined and who would pay the 

compensation.  Moreover, paying compensation to adversely affected 

parties would leave parties beneficially affected by a UTS with windfall 

gains if they were not required to refund those gains.   

9.8.22 Some participants have previously expressed views on the issue of 

compensation as part of their submission to the Electricity Market 

Compliance Framework Review (published in October 2007).  Participants 

were asked whether the Rulings Panel should be able to order 

compensation following a rule breach related to determining final prices 

and were also asked to comment on whether limits of liability were set at 

an appropriate level.88 

9.8.23 Participants were split on whether compensation was necessary.  Some 

felt that the burden of risk should be shared by the party who caused the 

loss, while others had reservations.  One party felt that the Commission 

should focus on improvements to the setting of final prices.  Another party 

argued that allowing compensation would undermine certainty and, as 

service providers are subject to fixed fee arrangements (unlike generators, 

                                            
88

  The submissions can be found on the Commission’s website: 

http://www.electricitycommission.govt.nz/submissions/compliance/subsmktcomplianceframework 
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distributors and retailers), they are unable to adjust prices to account for 

risk.  

9.8.24 A further comment was made that the regulations regarding compensation 

were designed to place greater weight on maintaining market credibility, 

rather than re-calculating prices in response to a rule breach.  The 

participant added that different rule breaches would create different 

’winners’ and ’losers’ each time, making it unlikely that a given participant 

or group of participants would always be affected in the same way.  

9.8.25 Participants were similarly divided on whether the limits on liability were 

set at an appropriate level.  Some felt that service providers should be 

exposed to the impact of their actions, while others submitted that current 

limits were appropriate.  Further comments were that the limits should be 

revised for inflation and that it was dangerous to re-open this issue without 

extensive consultation. 

9.8.26 The Commission is taking all of these views into account in its 

consideration of this matter.    

9.8.27 The Commission’s initial view is that it would be difficult to retrospectively 

assign compensation following a rule breach, or if a UTS claim was 

upheld, because: 

(a) it would be problematic to determine what trading decisions parties 

would have made had the event not occurred; 

(b) ascertaining both who was responsible for the event and who was 

affected by it would potentially be very contentious; and 

(c) determining an appropriate level of compensation, taking into 

account all relevant hedge contracts, would be very difficult. 

9.8.28 If the party deemed responsible for the circumstances leading to a UTS 

was to be held accountable, it would have stronger incentives to act with 

due care.  However, in reality it would probably increase its insurance 

cover to protect itself from insolvency, removing most of these incentives.   

9.8.29 The primary aim of increasing one, or all, of the compensation limits 

outlined above would be to protect adversely affected parties from 

insolvency.  The question then becomes: who is best placed to obtain 

insurance to cover the adverse effects of UTS situations?  The general 
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view would probably be that parties are best placed to assess their own 

risks and obtain the appropriate level of insurance.   

9.8.30 Another consideration however, is that requiring small parties to hold 

insurance for the damage they may cause to large parties could reduce 

competition in the market, as it could become another barrier to small 

parties entering the market. 

Q42. Should the Rulings Panel be given the power to award compensation in 

excess of the penalty limits outlined above?  If so, what order of compensation 

is appropriate and how would the compensation be funded? 

Q43. Should there be specific compensation and penalty provisions for UTS 

events? 

Q44. Should there be compensation for UTS events that do not involve a rule or 

regulation breach? 

Q45. Should compensation be payable for problems related to determining final 

prices? 
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10. Conclusions and next steps 

10.1 Context 

10.1.1 This paper has presented a wide range of issues with the current pricing 

process, ranging from high-level issues regarding the timing and 

granularity of prices, to technical issues with SCADA and metering 

information.  Issues concerning the clarity of the Rules and pricing 

processes, and the availability and transparency of information to users of 

spot market prices have also been outlined.   

10.1.2 The diversity of the issues means the next step in the process would be to 

progress the initiatives in order of priority and practicality.  In doing this it 

will be important to adhere to the framework presented in sections 2 and 

3, to ensure developments in one area are consistent across the pricing 

process.  Similarly, it will be important to take into account other 

Commission initiatives, especially those arising from the Market Design 

Review, to ensure the overall direction for the pricing process is consistent 

with broader directions for the wholesale electricity market. 

10.1.3 As discussed in section 4, there are large trade-offs to consider when 

assessing the options for settlement on 5 minute prices.  It is too early for 

the Commission to form a firm view on whether settlement on 5 minute 

prices is the ultimate direction for the spot market and, if so, which option 

would be best.  In addition, there are significant practical issues to address 

before settlement on 5 minute prices could be introduced.   

10.1.4 Also, as discussed in section 4.7, the Commission considers that moving 

to settlement on 5 minute prices would be a fundamental change to the 

design of the pricing process, rather than merely an improvement to the 

current pricing process.  As a result, it would be more appropriate to 

consider settlement on 5 minute prices alongside other potential changes 

to the design of the pricing process (such as a compulsory day-ahead 

market or zonal pricing, etc).  Therefore, the Commission has decided to 

progress settlement on 5 minute prices under the Market Design Review 

project. 
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10.1.5 Some submissions on the Market Design Review - Options Paper89 were 

in support of further investigation into settlement on 5 minute prices, 

particularly the ex ante option.  Other submissions indicated that, while 

participants would not be uncomfortable with the idea of settlement on 

5 minute pricing, they felt the market was generally working well.  In 

addition, some submitters questioned whether there would be a net benefit 

achieved from changing the pricing process in this way. 

10.1.6 The Commission will take these views into account when it considers, 

under the Market Design Review project, whether any fundamental 

changes to the design of the pricing process are required. 

10.1.7 The rest of section 10 presents an initial plan for addressing the issues 

raised in this paper.  Section 10.2 summarises the attributes affected by 

each initiative, while section 10.3 summarises the practical considerations 

to be taken into account in choosing among the initiatives.  Section 10.4 

concludes with an indicative development plan for addressing each issue. 

10.2 Impact on desirable attributes of pricing processes  

10.2.1 It is useful to picture where the various initiatives in this consultation paper 

fit within the conceptual framework described in section 2. 

10.2.2 Table 3 below lists the initiatives in sections 4 to 9 of this paper in the left- 

hand column.  The other columns summarise the Commission’s 

assessment of the impact each initiative would have on the five attributes 

of an ideal pricing process, as discussed in sections 4 to 9.  A tick 

indicates a positive impact, a cross indicates a negative impact, and a 

blank cell indicates no, or a negligible, impact.  A question mark indicates 

it is unclear what the impact would be.  Note, the assessment gives no 

indication of the magnitude of the impact of each initiative, as this has not 

yet been determined.  A detailed cost benefit assessment, to be 

undertaken during the next phase of development, would provide an 

estimate of the magnitude of the impact of each initiative. 

10.2.3 The table shows how the initiatives in this paper touch on almost all of the 

desirable attributes for pricing processes.  The ‘robustness of prices’ 

attribute is the only one not affected by an initiative, which reflects the fact 

                                            
89

  See http://www.electricitycommission.govt.nz/opdev/wholesale/marketdesign/marketdesignreview. 
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that most of the proposals in this paper are essentially refinements to the 

current pricing regime. 

10.2.4 The first four rows of the table summarise the impact of introducing 

settlement on 5 minute prices.  Both the ex ante and ex post 5 minute 

options improve the timeliness of final prices, but reduce the accuracy of 

prices, whereas the next day 5 minute option does not have this trade-off. 

10.2.5 Most of the other initiatives have only a positive impact on the attributes.  

The exceptions are the interim pricing period initiative (which reduces the 

timeliness of prices), the alignment of pricing and dispatch process 

initiative (which may reduce the accuracy of final prices) and the data 

estimation initiative (which may reduce the authoritativeness of the pricing 

process). 

10.2.6 The column on the far right of Table 3 shows each initiative’s total 

contribution to achieving the key pricing attributes.  This column was 

derived by counting each tick in the row as one, each cross as negative 

one, and blank cells or question marks as zero.  These numbers feed 

through into Table 4 below which provides a summary of the relative 

priorities, and also into Table 6 in Appendix G which provides more detail 

on the relative priorities of each initiative. 

10.2.7 As noted in paragraph 10.2.2, the table is deliberately simplistic to give an 

indication of the direction of the impact, rather than the magnitude.    
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Table 3 Impact of initiatives on key attributes for pricing processes 

 Certainty Accuracy
90

 Robustness
91

 Simplicity and 

Transparency
92

 

Total 

contribution 

to achieving 

pricing 

attributes 

 Timeliness
93

  Predictability
94

 Authoritativeness
95

     

4. Settlement on 5 minute 

prices 

      1 

Ex ante 5 minute prices � � x x   0 

Ex post 5 minute prices � �  x   1 

Next day 5 minute prices  �  �   2 

5. Interim pricing period x � ? �  � 2 

6. Alignment of pricing and 

dispatch processes 

  � x   0 

                                            
90

  Final prices are accurate when they equal the marginal cost of serving load. 
91

  Final prices are robust when they cannot be arbitraged or gamed. 
92

   Final prices are simple when buyers and sellers can easily calculate the commercial value of the transaction.  Final prices are transparent when there are no 
hidden fees etc.  

93
  Final prices are timely when they are always posted before any participant incurs costs to trade. 

94
  Final prices are predictable when price projections always equal final prices. 

95
  Final prices are authoritative when they are calculated using pre-specified algorithms and verifiable input information – that is, no judgement is exercised in 

calculating final prices. 
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 Certainty Accuracy
90

 Robustness
91

 Simplicity and 

Transparency
92

 

Total 

contribution 

to achieving 

pricing 

attributes 

 Timeliness
93

  Predictability
94

 Authoritativeness
95

     

7. Improving accuracy of 

metering information  

      1 

Metering situation trigger    �   1 

Data estimation  � x �   1 

Obligations for providing 

metering information  

     � 1 

Intermittent generation offers  �  �   2 

8. Clarity of the pricing 

process 

      2 

Information on infeasibility 

resolution process 

  �   � 2 

Information on pricing inputs   �   � 2 

Redrafting the pricing rules   �   � 2 

9. UTS       2 

Clarifying UTS criteria   �   � 2 
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 Certainty Accuracy
90

 Robustness
91

 Simplicity and 

Transparency
92

 

Total 

contribution 

to achieving 

pricing 

attributes 

 Timeliness
93

  Predictability
94

 Authoritativeness
95

     

Clarifying UTS processes   �   � 2 

Clarifying remedies for UTSs   � �  � 3 

Republication of final prices   � �  � 3 

Penalties and compensation     �  � 2 
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10.3 Prioritising the initiatives 

10.3.1 This section prioritises the proposed initiatives in regard to three factors 

(as shown in Table 4): 

(a) Their contribution to achieving the pricing attributes defined in 

section 2.  This factor is a summary of the assessment shown in 

Table 3, which shows how each initiative affects the desirable 

attributes of the pricing process (see Table 6 in Appendix G for more 

detail) as set out in the conceptual framework (section 2); 

(b) The costs, practicality and timeframe for implementing the option.  

This factor indicates how readily the initiative can be implemented.  

Initiatives requiring further research and investigation before the 

Commission can assess whether they are worth progressing are 

scored lower than initiatives that can be progressed immediately; and 

(c) The level of certainty about the aggregate score of the option.  This 

factor gives a weighting to the aggregate score of the other two 

factors, depending on the certainty with which those scores are 

given.   

10.3.2 It is important to note that the scores attributed to each initiative were not 

based on detailed analysis.  Rather, they were derived by the Commission 

following discussions with the project team that advised on this paper 

(which included input from representatives of the pricing manager and 

system operator) and the Wholesale Market Advisory Group.  More 

detailed cost benefit analysis will be undertaken if, and when, each 

initiative enters the next phase of development. 

10.3.3 The far right-hand-side column of Table 4 shows the priority ranking for 

each bundle of initiatives, and the column to the left of it shows the total 

score in each case.  The total score was calculated by adding the scores 

for (a) and (b) in paragraph 10.3.1, and multiplying this score by the 

weighting in (c).   

10.3.4 The highest scoring initiative is clarifying the UTS criteria.  This initiative 

scores highly due to its contribution to achieving the pricing attributes, its 

ability to be implemented readily and the high certainty about its aggregate 

score.  The next highest scoring initiatives are clarifying the pricing 

process, the interim pricing period, and improving accuracy of metering 
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information.  The first two of these initiatives score highly due to their 

contribution to achieving the pricing attributes and high certainty about the 

aggregate score.  The third initiative scores highly because it can be 

readily implemented, and also has high certainty about its aggregate 

score. 

Table 4 Prioritising the initiatives  

 Contribution 

to achieving 

pricing 

attributes 

(A) 

Costs, 

practicality and 

timeframe for 

implementation 

(B) 

Certainty 

about 

aggregate 

score 

(C) 

Total 

(A+B) x C 

Ranking 

(order of 

priority) 

Maximum score 3 2 2 10  

Clarifying UTS 

provisions  

2 2 2 8 1
st
 

Clarifying the pricing 

process 

2 1 2 6 2
nd

= 

Interim pricing period 2 1 2 6 2
nd

= 

Improving accuracy 

of metering 

information  

1 2 2 6 2
nd

= 

Alignment of pricing 

and dispatch 

processes 

0 2 2 4 5
th
 

Settlement on 5 

minute prices 

1 0 2 2 6
th
 

10.4 Indicative development plan 

10.4.1 If submitters support the analysis set out above, the Commission would 

look to progress the following initiatives in this paper: 

(a) Interim pricing period (section 5); 
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(b) Alignment of pricing and dispatch processes (section 6);96 

(c) Review of metering situation trigger (section 7.3); 

(d) Review of data estimation (section 7.4); 

(e) Review of obligations for providing metering information (section 7.5); 

(f) Review of intermittent generator offers (section 7.6); 

(g) Publishing document on resolving infeasibilities and high spring 

washer price situations (section 8.3); 

(h) Publishing a table of pricing inputs (section 8.4); and 

(i) Review of UTS provisions (section 9).97 

10.4.2 These initiatives are all likely be able to be implemented within a 

reasonably short timeframe, and work on these would not be wasted even 

if certain design changes (such as settlement on 5 minute pricing) were 

introduced in the future.  The next step is for the Commission to develop 

detailed rule or regulation changes98 for each of these initiatives (taking 

feedback received during consultation on this paper into account) and 

consult on these in the near future.   

10.4.3 An indicative timeline for implementing initiatives discussed in this paper is 

presented below in Table 5.  The timeline assumes that submitters 

generally support progressing all these initiatives.  

Table 5 Timeframe for implementation of initiatives 

Initiative Next steps Indicative timeline
99

 

Review of UTS provisions 

(section 9) 

Develop and consult on 

detailed rule and/or regulation 

changes.   

Commencing early 2009 

Estimated to be 

                                            
96

  The specific content of the proposal would depend on submitter views: if there is overwhelming support for an 
alternative approach, or if a compelling case can be made for an alternative approach, then that will be 
reflected in the proposal. 

97
  The issue of compensation (section 9.8) is one that may require considerable further investigation and 

consultation as this is a potentially controversial area which may elicit a wide variety of different responses 
from various affected parties. 

98
  The initiatives to publish a document on resolving infeasibilities (section 8.3) and to publish a table of pricing 

inputs (section 8.4) do not require rule changes.  The Commission intends to finalise these documents and 
publish them within the next few months. 

99
  Depending on submissions, the initiatives will likely be progressed in the order shown in the table. 
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completed mid 2009 

Publishing document on resolving 

infeasibilities and high spring 

washer price situations (section 

8.3) 

Finalise document and publish 

on website  

To be completed early 

2009 

Publishing table of pricing inputs 

(section 8.4) 

Finalise document and publish 

on website  

To be completed early 

2009 

Interim pricing period (section 5) Develop and consult on 

detailed rule changes 

Commencing early 2009 

Estimated to be 

completed mid 2009 

Review of metering situation 

trigger (section 7.3) 

Develop and consult on 

detailed rule changes 

Commencing early 2009 

Estimated to be 

completed mid 2009 

Review of data estimation 

(section 7.4) 

Develop and consult on 

detailed rule changes 

Commencing early 2009 

Estimated to be 

completed mid 2009 

Review of obligations for providing 

metering information (section 7.5) 

Develop and consult on 

detailed rule changes 

Commencing early 2009 

Estimated to be 

completed mid 2009 

Review of intermittent generator 

offers (section 7.6) 

Develop and consult on 

detailed rule changes 

Commencing early 2009 

Estimated to be 

completed mid 2009 

Alignment of pricing and dispatch 

processes (section 6) 

Develop and consult on 

detailed rule changes 

Commencing early 2009 

Estimated to be 

completed mid 2009 

 

Q46. Do you have any comments on the indicative timeframes for each initiative 

outlined above? 
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11. Consolidated list of questions 

Questions regarding the conceptual framework 
 
Q1  Do you agree the desirable attributes of generic pricing processes are timeliness, 
predictability, authoritativeness, accuracy, robustness, simplicity and transparency?  
If not, why not, and what other attributes would you suggest?  Do you agree with the 
definitions of these attributes? 
 
Q2  Do you agree with the above framework (including the framework in Appendix B) 
for assessing alternative approaches to pricing processes?  If not, why not, and what 
framework would you recommend? 
 
Q3  Do you agree with the above principles?  If not, please explain why and propose 
alternative principles. 
 
Q4  Do you agree that robustness and authoritativeness are critical attributes for the 
electricity spot market pricing process?  Do you agree with the relative importance 
given to the other attributes?  If not, which attributes do you consider to be the most 
important and why? 
 
Q5  Do you agree with the above decision criteria?  If not, please explain why and 
propose alternative criteria. 
 
Questions regarding settlement on 5 minute pricing 
 
Q6  Are there any other implementation issues that would be associated with the 
introduction of settlement on 5 minute pricing? 
 
Q7  Do you agree with the Commission’s assessment of settlement on 5 minute 
prices?  If not, why not?  Please explain any other benefits, or costs, which you have 
identified. 
 
Questions regarding an interim pricing period 
 
Q8  Do you consider that there should be a clear-cut rule for deciding which type of 
input errors should be corrected in final prices?  Please explain. 
 
Q9  What implementation issues do you think would be associated with the 
development of such a rule? 
 
Q10  Do you agree with the Commission’s preliminary view of the types of errors 
which should be addressed using an interim pricing period?  If not, why not? 
 
Q11  Do you agree with the Commission’s identified options for the design of an 
interim pricing process?  If not, why not? 
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Q12  How long do you think an interim pricing period should be?  Please explain. 
 
Q13  Do you agree with the Commission’s initial cost benefit assessment?  If not, 
why not? 
 
Questions regarding aligning the pricing process with the dispatch process 
 
Q14  Do you agree with the problem as described above?  Please explain. 
 
Q15  Do you agree with the Commission’s options and initial assessment?  Please 
explain. 
 
Questions regarding the accuracy of metering information 
 
Q16  What is your view on the current level of data estimation allowed to flow through 
into final prices? 
 
Q17  Do you agree that the Commission should further investigate options for 
reducing the amount of estimated data that is allowed to flow through into final 
prices?  Please explain. 
 
Q18  Do you agree with the options to address concerns about the metering situation 
trigger?  Are there any other options you would like the Commission to consider? 
 
Q19  Do you agree with the Commission’s initial assessment?  If not, why not? 
 
Q20  Do you agree that the Commission should consult on a proposed amendment 
to the Rules to require the annual consumption list (rule 3.32 of section V of part G of 
the Rules) to be updated and published monthly to account for monthly variations in 
demand? 
 
Q21  Do you agree that the Commission should consider incorporating some 
flexibility into the definition of ‘initial estimate’ to account for situations where the 
initial estimates are likely to be particularly inaccurate?  Please explain your answer. 
 
Q22  Do you agree that the Commission should consider extending rule 3.3.2.2 of 
section V of part G of the Rules (and other related rules) to require an initial estimate 
to be provided when data is identified as being incorrect rather than just when data is 
not available?  Please explain your answer. 
 
Q23  Are there any practical issues associated with implementing this initiative? 
 
Q24  Do you agree that the Commission should consider removing the requirement 
for generators to provide metering information directly to the pricing manager?  If not, 
why not? 
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Q25  Do you agree that using metered data from intermittent generation as an offer 
in the calculation of final prices is likely to lead to more certain and accurate final 
prices?  If not, why not? 
 
Q26  Do you agree that this initiative should be progressed further? 
 
Questions regarding the clarity of the pricing process 
 
Q27  Do you agree that a document explaining the system operator’s process for 
resolving infeasibilities and high spring washer price situations should be published 
on the Commission’s website? 
 
Q28  Does the document in Appendix D provide sufficient detail?  If not, what 
changes would you suggest? 
 
Q29  Do you agree that information on how to access pricing inputs should be 
published on the Commission’s website? 
 
Q30  Does the table in Appendix F provide sufficient information?  If not, what 
changes would you suggest? 
 
Q31  What information do you believe should be made freely available to 
participants? 
 
Q32  Do you support the initiative to review the pricing rules at this time? 
 
Q33  What benefits do you think will arise from redrafting the pricing rules? 
 
Q34  What do you think are the risks/costs associated with redrafting the pricing 
rules? 
 
Questions regarding UTS provisions 
 
Q35  Do you think the criteria for determining a UTS, as set out in regulation 55(1), 
are appropriate?  If not, how do you think a UTS should be defined?  
 
Q36  Do you agree with the Commission’s assessment that a rule breach would 
normally have an extra element to it, such as an attempt at market manipulation or 
misleading or deceptive behaviour, to be classified as a UTS?  
 
Q37  Do you think regulation 55(2)(d) should be amended to state that a UTS 
includes a “material breach of any law, other than a breach of the rules or 
regulations”, or should it be revoked entirely? 
 
Q38  Do you think any changes need to be made to the way in which the 
Commission investigates UTS claims? 
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Q39  Do you believe the Commission should have the power to direct participants to 
act in a manner that is inconsistent with the Rules or Regulations in order to resolve 
a UTS? 
 
Q40  Do you believe the remedies in 56(2) are likely to be effective and appropriate 
for the Commission to correct a UTS?  What powers do you believe the Commission 
should have to correct a UTS? 
 
Q41  Do you agree that the Rules should clearly state that the Board may close out 
at a specified price if a UTS has occurred? 
 

If so, what it is the best course of action for making the Rules clear on this 
matter: deleting rule 3.27 of section V of part G of the Rules; amending it; or 
some other course of action? 
 
If not, do you agree that prices should stay final and the UTS remedy to close 
out at a specified price should be deleted? 

 
Q42  Should the Rulings Panel be given the power to award compensation in excess 
of the penalty limits outlined above?  If so, what order of compensation is appropriate 
and how would the compensation be funded? 
 
Q43  Should there be specific compensation and penalty provisions for UTS events? 
 
Q44  Should there be compensation for UTS events that do not involve a rule or 
regulation breach? 
 
Q45  Should compensation be payable for problems related to determining final 
prices? 
 
Question regarding next steps 
 
Q46  Do you have any comments on the indicative timeframes for each initiative 
outlined above? 
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Appendix A.  Form of submission 

The Commission invites submissions on this paper and in answer to the specific questions above before 5pm on Thursday 

5 February 2009.  Please respond to the questions in the following format. 

Question Agree/disagree 

(if relevant) 

Comments 

1.   

2.   

3.    

etc   
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Appendix B.  Conceptual framework 

1. This appendix sets out the detailed conceptual framework that forms the 
basis for the high level analysis in this paper.  The framework will also be 
used for the detailed cost benefit analyses that will be undertaken as the 
initiatives in this paper are developed further and, ultimately, rule change 
proposals are consulted upon. 

2. The utility of the conceptual framework may also extend beyond the 
initiatives in this paper, as it is likely to be applicable to other Commissions 
projects.  Any feedback submitters have on the framework is welcome. 

B.1 The economic role of prices100 

3. Market prices perform two critical roles in an economy: 

(a) They provide essential information to buyers and sellers to make 

trade-offs in their activities.  In particular, prices:  

(i) Inform buyers about the relative costs of the goods and services 

they would like to consume; and 

(ii) Inform sellers about the marginal value buyers place on the goods 

and services offered to them; and 

(b) They provide incentives for buyers and sellers to coordinate their 

actions, and to adjust as the economic environment changes. 

4. In practice, market prices are often far from perfect, in that often they do 
not accurately reflect the marginal cost of supply, which means they may 
encourage inefficient behaviour.  However, no better system has been 
devised for coordinating hundreds of millions of actions in an economy.  
The experience around the world over the last 80 years is that, even with 
all of its imperfections, market pricing in many areas of the economy is 
essential for maximising living standards over the long term. 

5. Due to their critical role in market-based economies like New Zealand’s, 
improving the effectiveness of price signals has the potential to bring large 
efficiency gains for the economy.  

                                            
100

  Readers involved in the electricity market will know there are multiple types of prices produced by the spot 
market pricing process.  The “prices” term used in section 2.3 generally refers to the prices that buyers 
actually pay for their goods and services or to quoted or posted prices.  Section 3.3 provides a complete list of 
prices used in the current spot market pricing process.     
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B.2 The benefits and costs of pricing processes 

6. Section 2.3 in the main text introduced the desirable attributes for any 
pricing process.  Although they are desirable, achieving them is costly and 
it may be impracticable to achieve some attributes because of technology 
limitations or because of the complexity of the good or service being 
priced.  This section outlines the various costs and benefits of pricing 
processes.          

The direct costs of producing prices 

7. The direct cost of a pricing process is the cost the market operator incurs 
establishing and operating the pricing component of the market, obtaining 
input data, and calculating and publishing forecasts of prices and 
publishing final prices.  The direct costs also include costs the market 
operator incurs dealing with any challenges to the pricing methodology 
and general enquiries about the pricing process.   

Direct benefits 

8. The direct benefits of any pricing process derive from the attributes 
discussed above.  It is useful to understand the direct marginal benefit of 
each attribute:101 

(a) Increases in the timeliness, predictability, and authoritativeness of 

prices increases the certainty of prices for market users, which 

increases the impact that price changes have on buyer and seller 

decisions.  The more they react to price changes the more efficient 

are consumption and production decisions in the economy; 

(b) Greater transparency, and simpler prices, also increase the impact 

prices have on buyer and seller behaviour, leading to more efficient 

consumption and production decisions; and 

(c) Greater accuracy improves the efficiency of price signals by aligning 

consumer and producer decision-making with the true marginal costs 

of supply. 

                                            
101

  The direct marginal benefit of an attribute is the additional benefit market users obtain from a small increase in 
the attribute. 
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Indirect costs and benefits  

9. The indirect costs of a pricing process are the costs that buyers and 
sellers incur as a result of the process imperfectly meeting their needs.   
For example, indirect costs include: 

(a) Costs that buyers and sellers incur making their own price forecasts, 

or that they incur digesting the forecasts published by the market 

operator;   

(b) The transaction costs spot market participants incur hedging against 

spot market prices or negotiating long-term physical contracts; and  

(c) Costs that buyers and sellers incur attempting to influence prices 

after trading has occurred by alleging irregularities or special 

circumstances that render invalid the normal price calculation.   

10. As indirect costs arise from the actions of buyers and sellers, changes in 
the pricing process can increase or reduce indirect costs.  Reductions in 
indirect costs are treated as indirect benefits in the discussion below.   

B.3 Overall economic framework 

The simple case 

11. Provided all attributes can be produced independently of each other, 
choosing the optimal pricing process is conceptually simple: choose the 
pricing process in which the marginal benefit of each attribute equals the 
marginal cost of each attribute.102   

12. For example, suppose we want to consider bringing forward the timing of 
spot market prices, so they are calculated and published as the trade 
occurs, rather than “24 hours” afterwards.  As discussed in paragraph 8 
above, timely pricing brings efficiency benefits to the extent it increases 
certainty of prices for buyers and sellers.   

13. Timely pricing also brings other benefits to the extent it reduces indirect 
costs – for example, buyers and sellers may invest less in forecasting spot 
market prices because of the increased certainty they have with spot 
prices.  In other words, the marginal benefit of improving the timeliness of 
prices includes both direct and indirect benefits.103  

                                            
102

  The marginal cost of producing each attribute is the additional costs the market operator incurs to provide 
more of one attribute whilst producing other attributes at an unchanged level.  Letting MB and MC denote the 
marginal benefit and marginal cost of an attribute, respectively, then optimality requires MB = MC for each 
attribute. 

103
  Letting DMB and IMB denote direct marginal benefits and indirect marginal benefits, the optimality equation 
becomes DMB + IMB = MC for each attribute. 
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14. Figure 5 illustrates the optimal timeliness of prices is where the marginal 
benefit of increasing timeliness equals the marginal costs of that initiative.   

Figure 5 Optimal timeliness in the simple case 

 

The interaction case 

15. In practice some of the attributes may be conflicting, in that achieving 
more of one involves achieving less of some of the others.  In this case 
choosing an efficient pricing process requires taking into account those 
interactions or trade-offs when choosing the mix of attributes.   

16. For example, consider the initiative to bring forward the timing of spot 
market prices from “24 hours” after the trade occurs to instantly after the 
trade occurs.  Suppose this initiative would mean spot market prices would 
reflect the marginal cost of supply less accurately than under the “24 hour” 
approach.  Less accuracy might arise, for example, because the market 
operator would have no time to check the validity of the demand and 
supply quantities, leading to more errors than under the “24 hour” 
approach.  

17. The reduction in accuracy reduces the efficiency of the price signal, which 
may mean buyers buy products when they value them less than the cost 
of supply (because price is less than marginal cost) or fail to buy products 
when they value them more than the cost of supply (because price 
exceeds marginal cost).  These mismatches between value and cost are 
an opportunity cost of improving the timeliness of prices. 

18. Taking into account the trade-off between timeliness and accuracy means 
the efficient pricing process will produce less timely prices compared to 
the situation when both attributes can be achieved independently of each 
other. 

$/trade

Prices issued
1 day after
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Optimal 
timeliness 

Marginal costs 

Marginal benefits

Prices issued
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19. This is illustrated in Figure 6, which has the same marginal benefit and 
marginal cost curves as Figure 5.  Adding the opportunity cost of forgone 
accuracy to the marginal cost curve gives the total marginal cost curve.   

Figure 6 Optimal timeliness of prices when accuracy is affected 

 

20. Figure 6 assumes the opportunity cost of forgone accuracy rises steeply 
as timeliness increases, which makes the total marginal cost curve rise 
steeply.  As the marginal benefits curve is relatively flat, the optimal 
timeliness of prices is greatly reduced when the conflict with accuracy is 
taken into account.104   

21. The flat marginal benefit curve reflects the case where buyers and sellers 
have excellent alternatives for achieving certainty of prices.  For example, 
reducing timeliness would have very little impact on marginal benefits if 
buyers and sellers can readily restore certainty by relying on price 
forecasts or by hedging their exposure to spot market prices.  In this case 
‘we can have our cake and eat it too’ because the pricing process can be 
targeted to achieve accuracy and price forecasting and hedge market 
reforms can be targeted to achieve certainty.    

22. Figure 7 shows the case when buyers and sellers have little confidence in 
price forecasts or are unable to easily hedge most of their spot price risks.  
In this case the marginal benefit curve is much steeper than in Figure 6, 
and so it is more costly to trade-off timeliness for accuracy.  In this case it 
is optimal to have more timeliness and less accuracy than in Figure 6. 

                                            
104

  The optimality equation in this case becomes DMB + IMB = MC + OC, where OC is the opportunity cost of 
achieving less of other attributes that conflict with the timeliness attribute. 
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Figure 7 Optimal timeliness when price forecasting is inaccurate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

23. The above analysis shows the situation where the opportunity cost of 
timeliness (that is, the forgone net benefits of accuracy) is high relative to 
the marginal cost of timeliness.  If the opposite is the case, then the 
opportunity cost curve would be close to the horizontal axes and relatively 
flat.  In this case the trade-off between timeliness and accuracy would 
have little effect on the optimal timeliness of prices.  

B.4 Concluding comments 

24. The above discussion focused on the trade-off between timeliness and 
accuracy to highlight the conceptual framework.  There may well be other 
trade-offs to consider, such as between timeliness and authoritativeness, 
or between timeliness and robustness.  There may also be other initiatives 
affecting the spot market, or other closely related markets, that have the 
potential to alter trade-offs among these attributes (such as the initiatives 
discussed in section 1.3).   

25. In developing any pricing process it is important to take into account the 
magnitude of the trade-off between attributes (for example, how much 
accuracy is forgone to improve certainty) and the extent to which 
alternative instruments can be used to ease those trade-offs.  The 
conceptual framework in this section proposes how this should be done. 
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Appendix C.  Diagram of the pricing process 
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Appendix D.  Process for resolving infeasibilities 

and high spring washer price situations 
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1 Introduction 
 

 

Purpose 

 

This document describes the process used by the System Operator to 
investigate and resolve infeasibilities and high spring washer price situations 
contained in the Initial Pricing Schedule (Pricing case). 

 

 

Context The Initial Pricing Schedule (Pricing case) is one of the solutions of the 
Scheduling, Pricing, and Dispatch model (SPD).  A solution of this type is 
created by the Pricing Manager following the end of each trading day in order 
to determine the final prices for each trading period for the previous trading 
day.  If an infeasibility or a high spring washer price situation occurs then the 
prices calculated cannot be made final; a provisional pricing situation exists 
until the infeasibility

1
 or high spring washer price situation is successfully 

resolved. 

This document provides a brief overview of the types of infeasibility that can 
occur and the techniques that the System Operator uses to try to resolve 
these and high spring washer price situations.  If the infeasibility or high 
spring washer price situation is successfully resolved and no further situation 
occurs when the pricing case is re-run, then, the pricing manager is able to 
publish final prices. 

 

 

Model parameters and 
CVPs in SPD 

The current formulation of the Scheduling, Pricing, and Dispatch model (SPD) 
includes a number of model parameters, for example those for generation, 
reserve, and branch and group constraint violations. These model 
parameters (sometimes called model variables) enable SPD to generate a 
solution.  

However, if there are shortfalls in reserves or generation or where constraints 
have been violated, penalty costs associated with the model parameters are 
used to ‘highlight’ this situation.  These penalty costs are known as Constraint 
Violation Penalties (CVPs).  Currently, there are 16 CVPs used in SPD.   

High ‘infeasible’ prices occur in a pricing case when a CVP is present in the 
SPD solution.  The ‘infeasible’ prices enable the System Operator to identify 
when there is a potential problem.  Ascribing different CVP values to the 
model parameters enables the type of infeasibility to be identified and 
resolved accordingly. 

 

 

                                                      

1
 A provisional price situation occurs if a SCADA situation, metering situation or infeasibility situation 

occurs.  For the purposes of this document we refer to infeasibility situations only. 



 

  
 

Meaning of an 
Infeasibility Situation 

An infeasibility situation can occur when CVP values are associated with any, 
or a combination, of the following model parameters:

 2
 
3
 

� deficit bus generation 

� surplus bus generation 

� deficit 6s reserve 

� deficit 60s reserve 

� deficit branch group constrained 

� surplus branch group constrained 

� deficit bus group constrained 

� surplus bus group constrained 

� deficit ramp rate (also referred to as down ramp rate) 

� surplus ramp rate; (also referred to as up ramp Rate) 

� market node/trader capacity deficit 

� deficit branch flow 

� surplus branch flow 

� deficit M-node constrained 

� surplus M-node constrained  

� [HVDC mixed constraint]  

 

 

Changes to input data to 
resolve infeasibilities 

In order to resolve an infeasibility it is often the case that input data requires 
changing.  The input data which is commonly changed is: 

� Metered (Bus/Node) Load: when estimated or when small non-zero values 
appear in the metering data during an outage. 

� Branch Interval Max data: 

o to match outage start and end times 

o to change rating value to relieve binding constraint 

� Branch group limits:  to change Right Hand Side (RHS) values of equation 
constraint to relieve binding constraint. 

� Reserve Requirements: to change the reserve requirements 

Before any constraint input data is modified, the metering data is first 
checked for estimated data, and outage data is matched to correct outage 
times. 

 

 

                                                      

2
 Schedule G2 of Part G lists the model parameters whose values are given to the pricing manager by the 

system operator in accordance with rule 3.34 of section V of part G.  At present the list erroneously omits 
the [HVDC mixed constraint] which will be re-included in a future rule change 

3
 An infeasibility situation excludes a ‘disconnected price situation’ 



 

  
 

Common causes of 
infeasibilities 

Two of the most common occurrences that arise are: 

� Branch flow/bus load does not match the metered load (deficit generation) 

� Down ramp rate limits for a station(s) are exceeded 

Examples of these occurrences are set out in section 2.   

 

Other less common infeasibilities also occur.  

 

 

Resolution processes Section two of this document provides an overview of the processes used to 
resolve the following commonly occurring infeasibilities and situation:  

� Deficit bus generation 

� Surplus bus generation 

� Deficit widespread generation 

� Deficit 6 sec and/or 60sec Reserve 

� Deficit or surplus ramp rates 

� Constraint limits  

� Deficit or surplus M-node   

 

Section three provides an overview of the process to solve 

� High spring washer pricing situation 

 

 



 

  
 

 

2 Infeasibility Resolution 
 

Deficit bus generation 

 

 

Causes of deficit bus 
generation  

 

The SPD pricing solution highlights deficit generation through an 
‘infeasibility’.  This occurs when SPD is unable to match supply of generation 
to the bus load.   

A generation deficit will use a CVP value of $100,000/MWh for each node 
affected in each trading period and can be caused and resolved as described 
in the paragraphs below. 

Note: the infeasibilities described below are those that result when SPD is 
run for final pricing (not for dispatch).  

 

 

Outage timing mismatch 

 

A transmission line/circuit(s) or supply transformer(s) can be modelled as out 
of service (due to a forced or planned outage) during scheduling and dispatch 
but the metering information used in final pricing demonstrates that in reality 
there was a load on the supply bus and power flow through the circuit or 
transformer.   

This means that the actual start or end time of the outage (demonstrated by 
the metering data) is different from the scheduled and modelled outage times.  

In this case, assuming there is no metering situation or the load has not been 
estimated, the constraint imposed by the branch outage will need to be 
relieved by changing the outage start and/or end time(s) to match actual 
outage times   

 



 

  
 

Example - Outage timing 
mismatch 

WVY0111 (Waverley) is fed : 

� through Supply transformer T2 (WVY_T2.T2) from WVY1101  

� by single circuits from Hawera and Wanganui (HWA_WVY.1 and 
WGN_WVY.1).  

 

Line diagrams: 

 

 

 

What was planned: 

WGN_WVY.1 outage start time was planned from 12:30 

 

What happened: 

� HWA-WVY cct (CB 132) opened at 09:30:06 – denoted by blue circle 

� WVY0111 taken offline with the opening of  

o (LV) CB 252 at 12:31:23 – denoted by blue double circle 

o (HV) CB 52 at 12:31:41 – denoted by blue triple circle 

 

What this meant: 

As the first break in the circuit didn’t occur until 12:31:23, 1 minute 23 
seconds of load supplied in the period after 12:30:00 was recorded by the 
MV90 metering. 

 

What needs to be resolved: 

In this case, the WGN_WVY.1 outage start time needs to be delayed from 
12:30 to 13:00 (the start of the next trading period).  The start time could no 
longer be 12:30 as metering data was recorded within the half hour beginning 
12:30 

Because WGN_WVY.1 is now regarded as being operable for the 12:30 
trading period then a value / branch rating needs to be entered for that 
trading period.  The value from the previous trading period (12:00) is 
reinstated to carry over to this following trading period (12:30).  

 



 

  
 

Binding of branch 
constraint 

Deficit generation can result if the load on a bus exceeds the rated capacity 
of the in-service branch or branches, or associated equipment available to 
supply that bus.   

For example, if the tripping of one circuit on a double circuit line causes the 
other circuit rating constraint to bind – or - if the load at a bus causes a 
branch rating constraint to bind elsewhere (due to system configuration).   

In these cases, the constraint imposed by a branch outage or by its maximum 
rating will be relieved by changing the branch constraint maximum value until 
a feasible solution is reached. Any change made is the smallest integer value 
necessary to remove the infeasibility.   

 

 

Example - Binding of 
branch constraint 

 

DOB0331 (Dobson) is fed : 

� through Supply transformers DOB_T1.T1  and DOB_T2.T2 from 
DOB0661  

 

Line diagram: 

 

 

What happened: 

DOB_T1.T1 was taken out of service between 07:30 – 16:57.   

 

What this meant: 

This resulted in the SPD solution showing a deficit generation infeasibility at 
DOB0331 and flagging the maximum limit reached on DOB_T2.T2 for 07:30 
and 08:00.   

 

What needs to be resolved: 

The DOB_T2.T2 transformer rating needed to be amended to remove the 
pricing infeasibility  

(Note the DOB_T1.T1 branch limit is 0 for the duration of its outage. 

 



 

  
 

Binding of equation 
constraint 

Equation constraints (or security constraints) are a ‘compound’ constraint with 
at least two branches linked together in the form of an equation with a 
maximum value as the right-hand side of the equation.   

For example:   

COB_STK2.2*1.092 + MPI_UTK.1* -1 <= 28.4 

Requires certain conditions to be met by the combination of the Cobb-Stoke 
branch and the Motopipi-Upper Takaka branch 

Equation constraints are used to manage pre-contingency flows through 
circuits/transformers and, by constraining flow, prevent overloading and 
subsequent tripping of remaining circuits if a tripping occurs.  

If in reality the grid has not observed this relationship, then an infeasibility will 
be apparent in SPD. 

The infeasibility is resolved in the same way as for a branch constraint, by 
changing the value of the right hand side (28.4) until a feasible solution is 
reached. Any change made is the smallest integer value necessary to 
remove the infeasibility (usually made in 1MW increments).    

 

 

Mismatch between 
metered and actual load 

 

Infeasibilities can result from a mismatch between the metered load and the 
load on which dispatch was based.  During dispatch, an unconstrained 
branch can operate close to its rated capacity.  The use of metering data 
during the pricing process can cause such branch to exceed its limit, and 
appear as deficit generation at one of the buses at the ‘ends’ of the system

4
, 

or at the end of a spur.   

The situation is resolved by incrementally changing the appropriate constraint 
rating until the infeasibility is resolved.  Any change made is the smallest 
integer value necessary to remove the infeasibility.  

 

 

Surplus bus generation 

 

 

Surplus Generation 
Infeasibility 

 

Surplus generation infeasibilities also incur an infeasibility value of 
$100,000/MWh but occur much less often than deficit bus generation.  This 
situation occurs where the metered load has a negative value, which can be 
attributed to small negative values (noise), or to the metered value incorrectly 
incorporating embedded generation.   

Surplus generation infeasibilities can be treated in the same way as deficit 
generation infeasibilities. 

 

 

                                                      

4
 such as at KTA0331, or TKH0111 in the North island, or MPI0661 in the South 



 

  
 

Widespread deficit generation 

 

 

Generation 

 

A widespread deficit generation infeasibility covers a number of nodes and 
can indicate there is not enough generation to meet demand.   

This is an unusual occurrence because such issues are usually resolved 
during dispatch.  However, this can occur in final pricing if there is a 
significant discrepancy between generation dispatched, based on a load 
forecast, and actual metered load.   

When this occurs, and branch flow constraints are not a cause and there are 
no further generation offers available to resolve the infeasibility, reserve 
requirements will need to be reduced to free up generation.   

The resolution of widespread deficit generation therefore follows the method 
for reducing reserve requirements described below. 

 

 

Deficit of 6s or 60s 
reserve 

 

A Reserve deficit will occur when there are insufficient reserves offered to 
meet the calculated reserve requirements and incurs an infeasibility value of 
$140,000/MWh for each node affected in each period.  

Resolution of this infeasibility needs careful analysis to determine how much 
reserve is required to meet the risk 

There are a number of options for resolving the infeasibility.  The following 
two are often used, but the actual situation will determine the best option. 

� RTD cases for the trading period in question are uploaded into SPD and 
RAFs, Net Free Reserves (NFRs)

5
, and risks used for the actual dispatch 

are reviewed. Such review provides an indication of the level of 
modification required to reflect real time.  

� Incrementally modify the NFRs by an amount that is indicated by the 
extent of the deficit (in one or both Islands, for 6 sec (FIR) and/or 60sec 
(SIR)) until the infeasibility is resolved. Determine the NFRs that 
potentially resolve the infeasibility by modifying the NFRs with appropriate 
values and re-solving the pricing case. 

 

   

                                                      

5
 The NFRs are the output from the Reserve Management Tool (RMT) 



 

  
 

Deficit or surplus ramp rate 

 

 

Ramp rate constraint 
violation 

 

Ramp Rate infeasibilities (either surplus or deficit) incur a penalty of 
$150,000/MWh and arise in final pricing if a generating station’s output from a 
trading period is significantly different from the previous trading period such 
that the offered ramp rate is exceeded.  

Generally the infeasibility will be a down-ramp rate; that is, the modelled 
generation output is less than the actual generation output of the previous 
period.  This can be caused by a station tripping. 

In most cases, no action is required because a ramp rate constraint violation 
does not affect price (only generation offers are used in final pricing).  
However, action may be required if a SCADA situation notice is in place, or 
the indicated ramp rate (deficit/surplus) is grossly in error.   

If the indicated ramp rate appears grossly in error or if a SCADA situation 
notice is in place, the instantaneous MW input value will be amended to 
resolve the infeasibility. 

 

 

Constraint Limits  

 

 

Constraint limit 
infeasibility 

 

There are separate CVPs in SPD associated with the following model 
parameters. These model parameters are for the situation when a branch or 
equation constraint binds ahead of the model parameters with lower CVP 
values.  In schedule G2, these are:  

� deficit branch group constrained ($120,000/MWh) 

� surplus branch group constrained ($120,000/MWh) 

� deficit branch flow ($110,000/MWh) 

� surplus branch flow ($100,000/MWh) 

There have been no situations to date where the above limits in SPD have 
been broken.  This is because they are always associated with deficit 
generation, which has a lower penalty factor and therefore binds ahead of the 
above model parameters (i.e. deficit generation has a CVP value of 
$100,000/MWh whereas the above model parameters have CVP values that 
are greater than this value). 

Identification and resolution of binding constraints infeasibilities are therefore 
performed in accordance with the process for deficit generation.  

 

 



 

  
 

Deficit or surplus M-node 

 

 

Market node constraint 

 

This type of infeasibility occurs rarely (approximately once per year).  On all 
but one occasion, the infeasibility has been caused by a binding frequency 
keeping constraint.  The action taken in these occasions was to incrementally 
adjust the constraint until the infeasibility was resolved. 

On one occasion, the infeasibility was caused by a binding voltage constraint. 
The action taken was to incrementally adjust the constraint until the 
infeasibility was resolved.  

  

 

 

3 High Spring Washer Price Situation (HSWPS) 
 

 

Definition of high spring 
washer price situation 

 

A high spring washer price situation is defined as a situation in a trading 
period where:  

� one or more transmission security constraints bind; and 

� the software used by the Pricing Manager to calculate provisional prices 
and final prices calculates a price for electricity at any GIP or GXP that is 
equal to or greater than the product of the high spring washer price trigger 
ratio (5) and the highest unconstrained offer price in that trading period. 

Expressed by the formula: 

highest GIP or GXP price                           ≥ 5 
highest unconstrained cleared offer price 

 

 

HSWPS Frequency 

 

HSWPS happen rarely and tend to occur when: 

� the grid is highly loaded, and equation constraints limit as a consequence  

� there is a modelling error 

 

 

Definition of high spring 
washer price relaxation 
factor 

 

If a HSWPS exists the System Operator is required to relax the binding 
transmission constraint by the high spring washer relaxation factor. 

The high spring washer relaxation factor is defined as the greater of 1MW or 
1% of the relevant transmission security constraint that has bound in the 
trading period. 

 



 

  
 

Process to relax the 
binding transmission 
constraint 

� The Pricing Manager identifies whether a HSWPS has occurred.   

Note: All unresolved Infeasibilities / Metering / SCADA Situations must be 
resolved first 

� The binding constraint or binding group constraint with the highest 
constraint (marginal) price is identified.  

Note: If one or more binding constraints have the equal highest constraint 
price, the high spring washer relaxation factor is applied to each of the 
constraints. 

� The HSWPS relaxation factor is applied to the binding (group) constraint - 
either increase the right hand side (RHS) of the constraint by 1 MW or 1% 
(whichever is greater) 

� The pricing case is re-run 

Note: Sometimes applying the HSWPS relaxation factor has no effect on 
the final pricing solution. The relaxation factor must be applied once only 
(regardless of whether there is any effect on the solution). 

� A notice is sent to the Pricing Manager and the market advising that the 
HSWPS relaxation factor has been applied 
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Introduction 
 
In considering the potential downstream implications of implementing the Variable 
Reserves (dispatching and pricing instantaneous reserve when there is a shortage of 
offers) development workstream, the Electricity Commission (the Commission) has 
noted that the proposed Constraint Violation Penalty values will potentially result in 
apparent “prices” of up to $750,000.  These would appear in the Pre-Dispatch 
Schedule (PDS), Schedule of Dispatch Prices and Quantities (SDPQ) and Real Time 
Pricing (RTP) schedules, produced by the Scheduling, Pricing and Dispatch (SPD) 
software. 
 
The Commission is concerned about the perception amongst ‘uninformed’ parties such 
high values might have.  It has requested an investigation by the System Operator into 
the technical feasibility of identifying which prices in a given SPD schedule have been 
affected by a CVP value. 
 
 
Objectives 
 
The objectives of this report are to answer the following questions: 
  
1. Is it possible to identify the “prices” in an SPD schedule that have been affected by 

a CVP value (ie affected by the presence of an infeasibility)? 
 
2. Is it possible to replace such affected values with non-numeric characters? 
 
3. Is the identification of CVP affected values able to be traced down to node and 

trading period level? 
 
4. Is it possible to identify the nature of the CVP affected values, the originating node 

and the extent to which it affects the “price”? 
 
5. If the identification of CVP affected values is not possible with the current software, 

can it be achieved via software changes or a move to a new version of software? 
 
 
Assumptions 
 
This report assumes the reader is reasonably familiar with the mathematics of linear 
programming and its associated concepts and terminology. 
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Question 1: Identification of CVP affected “prices” 
 
 
In theory it is possible to precisely identify CVP affected “prices” in a Linear Program 
(LP) solution.  Prices in this context are understood to include nodal energy prices and 
island fast and sustained instantaneous reserve prices.   
 
The nodal energy price at a node is the dual variable value (shadow price) of the 
energy balance constraint for that node.  The island fast instantaneous reserve (FIR) 
price in an island is the dual variable value (shadow price) of the constraint that 
specifies that the total FIR cleared in the island be greater than or equal to the 
maximum island risk for FIR.  The island sustained instantaneous reserve (SIR) price 
in an island is the dual variable value (shadow price) of the constraint that specifies 
that the total SIR cleared in the island be greater than or equal to the maximum island 
risk for SIR. 
 
The use of quotation marks when referring to prices indicates the presence of a non-
zero CVP variable in the SPD solution.  In other words, the presence of an infeasibility 
that, due to being unresolved, potentially gives rise to prices that are affected by the 
utilisation of CVP values. 
 
In order to identify CVP affected “prices”, the linear programming (LP) solver used 
must be able to output the inverse of the SPD solution basis matrix in a meaningful 
manner.  This matrix can then be used to identify the non-zero variables that 
contribute to the price at each node.   The infeasibility variables are referred to as 
slack variables and their coefficients are the CVP values.  If any of the slack variables 
are non-zero then the price at that node is affected by an infeasibility or infeasibilities. 
 
However, in practice this is not presently achievable in a production environment, for 
reasons of problem size (a very large matrix) and that the current SPD software does 
not provide a facility to output the inverse of the solution basis matrix.  The SPD 
software supplier has been asked to consider this requested feature for the new 
version of SPD software, however it is too early to say what the outcome might be.  
The System Operator understands that there are also solver specific technical issues 
that need to be overcome before the inverse of the solution basis matrix can be made 
available. 
 
 
Question 2: Non-numeric characters 
 
It is theoretically possible to replace CVP affected “prices” with non-numeric 
characters, albeit in a post SPD solution operation as the solver must use numerics. 
However, due to the practical limitations as described above this is not currently 
achievable.  Also, if it were decided that non-numerics should be supported for prices, 
and as the Commission has alluded to, it would require significant changes to service 
provider and other participants’ software systems in order to make appropriate 
accommodation. 
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Note that participants on the whole may not wish for non-numeric values, as the 
combination of more information about infeasibilities in general will actually deliver 
more information, and therefore enable participants to make more informed decisions 
concerning expectations of final prices.  This point is discussed in more detail in a later 
section. 
 
 
Question 3: Node and trading period specific 
 
The SPD software uses discrete snapshots to represent half hour or five minute 
trading periods.  The discrete nature of the trading periods requires CVPs and their 
utilisation thereof to also be trading period specific.   
 
The utilisation of each specific type of CVP is currently able to be detected in a 
straightforward manner in SPD.  However, as Appendix 1 below is intended to 
demonstrate, the effect of infeasibilities can vary greatly.  At one end of the spectrum, 
certain types of infeasibilities have a very specific and localised effect on prices, (even 
no effect in some cases) whereas at the other end of the spectrum certain 
infeasibilities can have a far-reaching effect on prices (affecting all prices in an 
electrical region, island or New Zealand as examples). 
 
This means that with the current software, the identification of CVP affected prices 
cannot always be traced to a specific node or group of nodes.  However the type, 
location, relevant constraint formula and quantity of infeasibility provide the best 
possible information available to understand the effect of an infeasibility.  
 
 
Question 4: Cause, nature and effect on prices 
 
The cause (location) and nature (type) of an infeasibility can be identified in the current 
SPD software.  The extent to which the price at each node (for energy) or island (for 
reserve) is affected by a specific infeasibility or group of infeasibilities is not able to be 
precisely quantified in all cases.  
 
 
Question 5: Software changes? 
 
The current understanding is that it is not practically achievable to identify the precise 
nodes (energy) and/or islands (reserve) that are affected by an infeasibility or 
infeasibilities in either the current or proposed future versions of the SPD software. 
 
 
Infeasibility information currently published in COMIT 
 
Currently, participants have access to a very limited subset of infeasibility information 
in COMIT relating to the PDS and SDPQ, namely: 
 

 Deficit Bus Generation (trading period, node/bus, quantity) 
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 Surplus Bus Generation (trading period, node/bus, quantity) 
 
An important point to note is that infeasibilities not located at a node/bus (in particular 
branch, branch group and island reference point) may have a significant impact on 
“prices”, yet no information is published concerning these types of infeasibility. 

 
The Commission should also note there is no infeasibility information published in 
COMIT in relation to RTP. 
 
 
Other useful information to aid participants  
 
The natural complement to publication of infeasibility information is the publication of 
binding and/or near binding constraints.  The Commission should note that COMIT 
publishes Dispatch Arc Flows (information from the SDPQ) in relation to binding and 
near binding branch and branch group constraints. 
 
Looking back to the 17:30 trading period on 24 April 2004, if participants had received 
both infeasibility and binding constraint information for PDS, SDPQ and RTP then they 
would have the necessary information to deduce that the RTP prices in the Bay of 
Plenty region at 17:45 were affected by an infeasibility. 
 
For example, the Tauranga 33kV [TGA0331] nodal energy “price” at 17:45 was 
$82,172.59/MWh, and there was a branch group constraint infeasibility on the 
TGA_TRK_1_S_P transmission security constraint in SPD.  The 60 MW upper limit of 
this constraint was exceeded by 0.67 MW at a cost of $120,000/MWh.  This goes a 
long way to explaining the “price” at TGA0331. 
 
 
Conclusions from the above 
 
The System Operator believes the Commission might usefully consider the better 
identification of CVP affected “prices” by mandating the publication of all infeasibility 
information in each PDS, SPDQ and RTP solution.  Publication would include the 
following: 
 

 the trading period in which the infeasibility occurs 
 the type of infeasibility (the current SPD software has 16 different types) 
 the location of the infeasibility (specific bus, island reference point, branch, branch 

group, marketnode, mixed constraint) 
 the relevant constraint equation (for branch, branch group, marketnode and mixed 

constraint) 
 the relevant constraint limit (for branch, branch group, marketnode and mixed 

constraint) 
 the quantity of infeasibility (in other words the amount that the relevant constraint 

limit has been exceeded by, measured in MW) 
 the CVP value associated with the infeasibility (measured in $/MWh). 
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Appendix 1 contains a complete list of all types of infeasibility in the current SPD 
software, as well as the proposed types of infeasibility and their new CVP values 
under the Variable Reserve proposal.   
 

 
Recommendation 
 
The System Operator recommends the Commission consider rule changes (either 
separately or as a part of the variable reserves development workstream) that would 
mandate the publication of all non-zero CVP variables that are present in PDS, SDPQ 
and RTP solutions together with the following information: 
 

 trading period 
 infeasibility type (deficit bus generation, deficit fast reserve etc) 
 infeasibility location (specific node, branch, branch group etc) 
 relevant constraint equation (for branch, branch group, marketnode and mixed 

constraint infeasibilities) 
 relevant constraint limit (for branch, branch group, marketnode and mixed 

constraint infeasibilities) 
 infeasibility quantity (e.g. 0.5 MW) 
 Infeasibility CVP Value (e.g. $500,000/MWh). 

 
The System Operator would welcome the Commission entering into further 
discussions regarding any matters arising from the findings and recommendations 
made in this report. 
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Appendix F.  Pricing inputs 
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Pricing inputs Source 

SCADA (MW injections at each GIP) - unit samples em6 

Metered demand by GXP – (including un-offered 
generation, intermittent generation, embedded 
generation) 
 

em6 
 
WITS and WITS FTA 
 
CDS 

Generator offers  
 

WITS and WITS FTA 
 
CDS  

Reserve offers 
 

WITS and WITS FTA 
 
CDS  

AC transmission system configuration, capacity, losses 
 

em6 
 
WITS FTA 

HVDC link configuration, capacity, losses (time weighted) 
 

em6 
 
WITS FTA 

Transformer configuration, capacity, losses 
 

em6 
 
WITS FTA 

Generator outages Red Spider 

Voltage support, frequency keeping Not applicable 

SO Reserve information 
 

em6 
 
WITS and WITS FTA 

Adjustments to meet the dispatch objective 
 

em6 
 
WITS and WITS FTA 
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Appendix G.  Scoring the initiatives 

Table 6 Scoring the initiatives
105

  

 Contribution to achieving 

pricing attributes 

(A) 

Costs, practicality and 

timeframe for 

implementation 

(B) 

Certainty about 

aggregate score 

(C) 

Total 

(A+B) x C 

Rank 

Maximum score 3 2 2 10  

4. Settlement on 

5 minute prices 

1 0 2 2 6th 

Ex ante 5 minute prices 0 0 2 0  

Ex post 5 minute prices 1 0 2 2  

Next day 5 minute prices 2 0 2 4  

5. Interim pricing period 2 1 2 6 2nd= 

6. Alignment of pricing 

and dispatch processes  

0 2 2 4 5th 

7. Improving accuracy of 

metering information  

1 2 2 6 2nd= 

Metering situation trigger 1 2 2 6  

                                            
105

  The total score is the sum of the scores for consistency, readiness, and benefits.  Consistency is scored as follows: initiatives that are consistent with a move to 
settlement on one of the 5 minute pricing options are scored a 1 for that option.  Readiness is scored either a 2 for being readily implementable or a 1 if it requires 
further research and investigation.  The possible size of net benefits is scored as follows: small=1, medium=3, and large=5.    
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 Contribution to achieving 

pricing attributes 

(A) 

Costs, practicality and 

timeframe for 

implementation 

(B) 

Certainty about 

aggregate score 

(C) 

Total 

(A+B) x C 

Rank 

Data estimation 1 2 2 6  

Obligations for providing 

metering information  

1 2 2 6  

Intermittent generation 

offers 

2 2 1 4  

8. Clarity of the pricing 

process 

2 1 2 6 2nd= 

Information on infeasibility 

resolution process 

2 2 2 8  

Information on pricing 

inputs 

2 2 2 8  

Redrafting the pricing rules 2 0 1 2  

9. UTS 2 2 2 8 1st 

Clarifying UTS criteria 2 2 2 8  

Clarifying UTS processes 2 2 2 8  

Clarifying remedies for 

UTSs 

3 2 2 10  
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 Contribution to achieving 

pricing attributes 

(A) 

Costs, practicality and 

timeframe for 

implementation 

(B) 

Certainty about 

aggregate score 

(C) 

Total 

(A+B) x C 

Rank 

Republication of final 

prices 

3 2 2 10  

Penalties and 

compensation  

2 1 2 6  

 


