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Preface 

The New Zealand Institute of Economic Research (NZIER) is a specialist 
consulting firm that uses applied economic research and analysis to provide a 
wide range of strategic advice to clients in the public and private sectors, 
throughout New Zealand and Australia and further afield.  

NZIER is also known for its long-established Quarterly Survey of Business 
Opinion and Quarterly Predictions.  

NZIER was established in 1958. 

 

Strata Energy Consulting Limited is a consulting firm specialising in the 
energy field. The company was established in 2003 by Bill Heaps who has 
developed an approach to provide advice to clients through his own resources 
and through a network of associate organisations. Strata Energy Consulting Ltd 
has completed work on a wide range of topics for clients in the energy sector in 
both New Zealand and overseas.  

Authorship 

This report has been prepared by Johannah Branson, Brent Layton and Bill 
Heaps.
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1. Purpose 
On 11 December 2006, Transpower New Zealand Limited (Transpower) 
submitted a proposal to the Electricity Commission (the Commission) for 
the establishment of a new gas insulated switchgear facility adjacent to, but 
geographically separate from, the existing outdoor 220 kV switchyard at 
Otahuhu1. Transpower initially submitted an Otahuhu substation upgrade 
proposal on 11 August 2006 as a request for Interim Grid Expenditure (IGE) 
under rule 16.2, section III, part F of the Electricity Governance Rules (the 
Rules)2. On the recommendation of the Commission, Transpower has now 
submitted its Otahuhu substation proposal as volume V of its Grid Upgrade 
Plan (GUP). The bulk of the GUP was submitted on 30 September 2005. 

In accordance with rules 13.3.2 and 13.5, the Commission is providing 
opportunity for designated transmission customers and parties affected by 
the proposal to submit written comments on Transpower’s proposal and to 
request that the Commission consider alternatives to this proposal. The 
Commission requires any such comments or requests by midday, 12 
February 2007. NZIER and Strata Energy previously provided advice to the 
Major Electricity Users Group (MEUG) on Transpower’s Otahuhu 
substation proposal as a request for approval as IGE3. MEUG has 
commissioned NZIER and Strata Energy to provide further advice on 
Transpower’s revised proposal submitted as part of a GUP. This report 
presents our analysis. 

2. Transpower’s proposal 
Transpower’s Otahuhu Substation Diversity Project aims to diversify and 
improve the reliability of electricity supply into Auckland and Northland. 
Most of the electricity supplied into the upper North Island passes through 
the Otahuhu substation. The Auckland outage of 12 June 2006, caused by 
the failure of an overhead earth wire crossing over the existing switchyard, 
raised the prominence of the existing switchgear’s vulnerability to low 
probability, high consequence events.  

                                                 
1  Transpower (2006) Otahuhu Substation Diversity Project, Proposal, Application for Approval, 11 

December 2006, www.electricitycommission.govt.nz/consultation/ota 
2  Electricity Commission (2006) Consultation Paper on Assessment of Transpower’s Application for 

Interim Grid Expenditure dated 11 August 2006 (Otahuhu Security Upgrade), 24 August 2006, 
www.electricitycommission.govt.nz/consultation/Otahuhusubaug06 

3  NZIER and Strata Energy Consulting Limited (2006) Otahuhu Security Upgrade, report to MEUG, 
19 September 2006. 
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2.1 Proposed option, option 3 – establish new GIS 
switchyard 

Transpower proposes to address the vulnerability issues and to improve the 
reliability of the Otahuhu substation by: 

• removing all over-crossings by transmission lines of the 110 kV and 220 
kV switchyards, due to the risk posed by falling conductors 

• installing bus section circuit breakers in the 220 kV switchyard 

• building a new 220 kV gas insulated switchgear (GIS) facility and a new 
air insulated switchgear (AIS) facility adjacent to, but physically separate 
from, the existing outdoor 220 kV switchyard and 

• diversifying circuits between the existing and new switchyards, so that a 
major failure in one switchyard does not result in a total loss of supply. 

Transpower estimates the capital cost of its proposed option to be $82.2 
million including contingencies ($75 million excluding contingencies) in 
2006 prices. Delivery time is estimated at two years from the date of 
approval, provisionally 2009. 

2.2 Alternative options 

Transpower’s proposal compares its proposed option, option 3, with two 
alternative options, options 1 and 2. We contend that there is at least one 
further option, which should not be excluded from consideration – see our 
analysis, below. 

2.2.1 Option 1 – develop existing switchyard 

Option 1, which Transpower treats as the reference case, comprises 
modifications to address some of the substation’s more immediate problems 
followed by its staged expansion: 

• removing all crossovers of the existing switchyard and cabling relevant 
feeder entry and exit points 

• adding bus sections to the existing switchyard, including new 220 kV bus 
section circuit breakers 

• building an AIS extension to the existing switchyard  

• diversifying circuits between the extension and the existing switchyard 
and 

• building a single-breaker double-bus switchyard extension to 
accommodate additional reactive support.  

Transpower estimates the capital cost of this option to be $75.8 million in 
2006 prices The immediate modifications would be delivered in 2009. The 
switchyard extension would not be commissioned until 2013. 
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2.2.2 Option 2 – establish new AIS switchyard 

Option 2 differs from option 1 in building a new AIS switchyard instead of 
extending the existing switchyard. It involves: 

• removing all crossovers of the existing switchyard and cabling relevant 
feeder entry and exit points 

• adding bus sections to the existing switchyard, including new 220 kV bus 
section circuit breakers 

• building a new AIS switchyard adjacent to, but physically separate from, 
the existing switchyard and 

• diversifying circuits between the new and existing switchyards. 

Transpower estimates the capital cost of this option to be $80.0 million in 
2006 prices. It would be delivered in 2009. 

2.3 Transpower’s assessment 

Transpower considers its proposed option, option 3, to be superior to 
options 1 and 2 on grounds of: 

• lower vulnerability to site wide, high impact, low probability events 
through: 
− physically separate location, unlike option 1 

− enclosed switchgear, protected from external elements, unlike options 
1 and 2 

− earlier delivery, enabling earlier diversification of circuits, than option 
1 

• lower property costs than options 1 and 2, which would require the 
purchase of additional land and 

• fewer difficulties and lower costs in securing resource consents than 
options 1 and 2. 

Transpower considers that its proposed option meets the grid reliability 
standards, is consistent with the objectives of the government policy 
statement, complies with the Rules, passes the grid investment test and is 
consistent with good electricity industry practice. 



 

NZIER – Otahuhu Substation Grid Upgrade Plan 4 

3. Requirements 
Transpower is seeking approval of its proposal as a reliability investment, 
within its GUP. Part A of the Rules defines reliability investments as: 

investments by Transpower in the grid, or alternative 
arrangements by Transpower, the primary effect of which is, or 
would be, to reduce expected unserved energy 

Under part F, section III, reliability investments are required to: 

• reflect good electricity industry practice in meeting grid reliability 
standards (rule 13.4.1.1) 

• comply with the processes set out in the Rules (rule 13.4.1.2) and 

• meet the requirements of the grid investment test (rule 13.4.1.3). 

We focus on the first and last of these requirements. 

3.1 Grid reliability standards 

Under the Rules, schedule F3, rule 4, the grid reliability standards require 
that:  

4.1. the power system is reasonably expected to achieve a level 
of reliability at or above the level that would be achieved if all 
economic reliability investments were to be implemented; and 

4.2 with all assets that are reasonably expected to be in service, 
the power system would remain in a satisfactory state during 
and following any single credible contingency event occurring 
on the core grid. 

Transpower’s proposal has been prompted by the failure of the existing 
substation facilities to meet rule 4.2 of the grid reliability standards. 
Otahuhu substation is part of the core grid and there is a risk of electricity 
demand not being supplied into Auckland and Northland as a direct result of 
a single credible contingency event in the existing switchyard.  

3.2 Grid investment test 

Under the Rules, schedule F4, rule 4, the grid investment test requires that: 

4.1. for a proposed investment that is necessary to meet the 
reliability standard set out in clause 4.2 of the grid reliability 
standards: 

4.1.1. the proposed investment maximises the expected net 
market benefit or minimises the expected net market cost 
compared with a number of alternative projects; and 
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4.1.2. if sensitivity analysis is conducted, a conclusion that 
a proposed investment satisfies clause 4.1.1 is sufficiently 
robust having regard to the results of that sensitivity 
analysis; or 

4.2. for any other proposed investment: 

4.2.1. the proposed investment maximises the expected net 
market benefit compared with a number of alternative 
projects; 

4.2.2. the expected net market benefit of the proposed 
investment is greater than zero; and 

4.2.3. if sensitivity analysis is conducted, a conclusion that 
a proposed investment satisfies clauses 4.2.1 and 4.2.2 is 
sufficiently robust having regard to the results of that 
sensitivity analysis. 

4. Our analysis 

4.1 Grid reliability standards 

4.1.1 Minimum improvements  

We agree that the failure of the existing substation facilities to meet rule 4.2. 
of the grid reliability standards necessitates investment.  

We agree that options 1 to 3, as presented by Transpower and summarised 
above, would allow the grid to meet rule 4.2 of the grid reliability standards.  

So too, however, would another option at a substantially lower cost. This 
option consists of solely modifications to address immediate problems – 
removing crossovers, cabling relevant feeder entry and exit points, and 
installing bus coupler and bus section circuit breakers – without extensions 
or additions to the existing switchyard at this time. In its August 2006 
Otahuhu Security Upgrade proposal, Transpower considered this option as 
the “redevelop the existing substation” option. Transpower stated4 that this 
option was: 

the absolute minimum of work that is required to provide an 
incremental improvement in the reliability of the existing AIS 
switchyard at Otahuhu 

Consideration needs to be given to the minimum investment necessary to 
meet rule 4.2. In its December 2006 Otahuhu Substation Diversity Project 

                                                 
4  Electricity Commission (2006) op. cit., Appendix 2, p.7. 
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proposal5, Transpower acknowledges that its reference case, option 1, 
complies with the grid reliability standards. We assume therefore that 
completion in 2009 of modifications to address immediate problems would 
satisfy the requirements of the grid reliability standards.  

This minimum improvements option can be considered to deal with any 
single credible contingency event. We note that Transpower is concerned 
that unforeseen, low probability events may still occur, but, to meet the 
requirements of rule 4.2, these events must be “credible”. If the events 
cannot be clearly identified and have a very low probability of occurring, 
they should not be considered credible. 

The benefits of diversity listed by Transpower6 include “civil unrest, 
earthquake and extreme weather”. These are generally considered to be 
Force Majeure events. Providing to continue to supply during Force 
Majeure events falls outside normal service requirements.  

We suggest that Transpower’s options 1 to 3 extend far beyond the 
minimum improvements necessary to enable the Otahuhu substation to meet 
rule 4.2 of the grid reliability standards.  

4.1.2 Improvements beyond the minimum  

Improvements beyond the minimum necessary to meet rule 4.2 may be 
justified under rule 4.1 of the grid reliability standards, but only on 
economic grounds. Economic reliability investments can be implemented 
where the market benefit they deliver, through, for example, higher levels of 
reliability, exceeds the market cost they incur. Economic reliability 
investments cannot be pursued when their net market benefit is negative – 
where the costs exceed the value of the benefits.  

Transpower’s options 1 to 3 would each provide benefits in reducing 
unserved energy into the upper North Island, its proposed option 3 
providing the greatest saving in this regard. For none of the options, 
however, are these benefits sufficient to outweigh the capital costs. All three 
options are estimated by Transpower to have a net cost – an average net 
present value cost of $60.5 million for option 1, $56.1 million for option 2 
and $54.3 million for option 3, Transpower’s proposed option7. These 
average net present value costs are all significant sums. We contend that 
none of the options in Transpower’s proposal can be justified as economic 
reliability investments. 

                                                 
5  Transpower (2006) op. cit, Table 8-1, p.31. 
6  Transpower (2006) op. cit, Figure 8-1, p.25. 
7  Transpower (2006) op. cit, Table 10-1, p.41. 
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4.2 Grid investment test 

4.2.1 Minimum improvements at maximum net benefit or 
minimum net cost  

As discussed above, Transpower’s proposal does not consider as an 
alternative option solely the modifications required to meet immediate 
problems. This fourth option would provide the minimum improvements 
necessary to meet rule 4.2 of the grid reliability standards at a substantially 
lower cost than the three options presented by Transpower.  

Such an option was included in Transpower’s previous Otahuhu Security 
Upgrade proposal submitted as a request for approval of IGE. In this 
previous proposal, this option was estimated to cost $14.1 million. Although 
this option would provide a smaller reduction in vulnerability to site wide, 
high impact, low probability events than Transpower’s new options 1 to 3, it 
would address the immediate problems at the Otahuhu substation in relation 
to meeting the grid reliability standards, including the problems that caused 
the 12 June 2006 Auckland outage.  

Transpower’s previous proposal provided insufficient information on the 
benefits of this option, in terms of reliability improvement, to compare its 
net cost with the net costs of Transpower’s new options 1 to 3. Its cost 
alone, however, is substantially lower than the costs-net-of-benefits of 
Transpower’s new options 1 to 3, indicating this option to have not only the 
lowest cost, but also the lowest net cost.  

4.2.2 Improvements beyond the minimum at maximum net 
benefit  

As discussed above, none of Transpower’s options 1 to 3 deliver net 
benefits, even under sensitivity analysis. We therefore contend that none of 
the options in Transpower’s proposal meet rules 4.2.2 and 4.2.3 of the grid 
investment test. Of Transpower’s three options, the proposed option, option 
3, does have the lowest net cost, but, as discussed above, the fourth option 
of minimum improvements has a smaller net cost. On rule 4.2.1 alone (i.e. 
allowing net market benefit less than zero), this fourth option would 
therefore be superior to options 1 to 3. 

4.3 Government policy statement 

In its proposal, Transpower also refers to aspects of the government policy 
statement (GPS). 
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Clause 80 of the GPS reads, in part: 

the transmission grid should be adequately resilient against the 
effects of low probability but high impact events having regard 
to the load which could be disrupted and the duration of any 
disruption 

where practical, the transmission grid should provide adequate 
supply diversity to larger load centres having regard to the load 
which could otherwise be disrupted and the duration of any 
disruption.  

It is possible that Transpower believes that these sections of the GPS entitle 
it to propose option 3, despite this option failing, by a very wide margin, to 
meet the requirements for approval under the Rules.  

In this regard, it should be noted that one of the functions of the 
Commission under its controlling Act is to “give effect to GPS objectives 
and outcomes”8, which might be thought to lend some weight to 
Transpower’s ability to use the GPS to justify uneconomic and inefficient 
investments. The Electricity Act also provides, however, that “GPS 
objectives and outcomes must be consistent with the purpose of the part and 
functions, principal objectives and specific outcomes of the Commission.”9. 
The principal objectives and specific outcomes stipulated in the Act refer in 
several places to efficient provision. Indeed, efficiency is a key outcome 
sought. In the context in which the Act requires the GPS to be considered by 
the Commission, it is not credible to suggest that, by the above quoted 
sections of clause 80, the Commission is able to authorise an investment that 
would cost tens of millions of dollars more than the benefits it generates. 

4.4 Summary of the issue 

Transpower has submitted a proposal to overcome the deficiency at the 
Otahuhu substation in meeting the grid reliability standards. Transpower’s 
proposed option has an estimated average net present value cost of $54.3 
million. On the grounds that this is the lowest net cost of the three options it 
presents, Transpower proposes this option as the investment to overcome 
the Otahuhu substation’s deficiency in meeting the grid reliability standards.  

A proposed investment passes the grid investment test for reliability 
investments only if it minimises the expected net market cost. We have 
noted that Transpower’s previous Otahuhu Security Upgrade proposal 
submitted as a request for approval of IGE included a significantly lower 
cost option. This option consists of solely modifications to address 
immediate problems at the Otahuhu substation.  
                                                 
8 Electricity Act 1992, s.172O (j). 
9 Electricity Act 1992, s.172ZK (4). 
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Alternatively, Transpower’s proposed investment would pass the grid 
investment test for economic investments and be justified on these grounds 
if its expected net market benefit were greater than zero. Transpower 
estimates that its proposed option would generate an average net market cost 
of $54.3 million, well short of a net market benefit.  

The investment proposed by Transpower fails to qualify for approval under 
the Rules, as do the two alternative options Transpower presents in its 
current proposal. To put it another way, the Rules sensibly do not permit 
investments justified on reliability grounds that cost more than the minimum 
necessary to meet the grid reliability standards, unless those investments are 
also economic and generate a net market benefit. Transpower is proposing a 
solution to the reliability problem that is well above the minimum cost even 
though the solution does not generate net benefits. The Commission should 
require Transpower to evaluate the low cost, minimum improvements 
option included in Transpower’s previous Otahuhu Security Upgrade 
proposal submitted as a request for approval of IGE. Transpower’s current 
proposal should be rejected by the Commission under the Rules unless 
Transpower demonstrates that its proposed option is the minimum cost 
option to satisfy the grid reliability standards at the Otahuhu substation. It is 
a very long way from doing that. 

It is possible that Transpower believes, or would argue, that the Commission 
can and should authorise its proposed option 3, despite it failing according 
to the Rules, because it promotes two of the government’s objectives for the 
provision of transmission services as set out in the GPS. Although the 
Commission is required to give effect to the GPS’s objectives and 
outcomes, the GPS is required to be consistent with the principal objectives 
and specific outcomes that the Commission is required to seek. Given the 
strong efficiency aspects of the latter, it is not credible to argue that the GPS 
can or should be used to justify an investment that is grossly inefficient in 
costing several tens of millions of dollars more than the benefits it 
generates. 

4.5 Other concerns 

4.5.1 Presumption of North Island Grid Upgrade Project 

On 31 January 2007, the Commission published its notice of intention to 
approve Transpower’s amended proposal for the North Island Grid Upgrade 
Project, including a 400 kV transmission line between Whakamaru, near 
Tokoroa, and Pakuranga in Auckland.10.  

                                                 
10  Transpower (2006) North Island Grid Upgrade Project, Amended Proposal, Application for 

Approval, 20 October 2006,  

 www.electricitycommission.govt.nz/opdev/transmis/auckgridinvest/amendedproposal 
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Transpower’s Otahuhu Substation Diversity Project proposal presumes 
approval and timely implementation of the North Island Grid Upgrade 
Project. Furthermore, it even includes some of the capital costs of the latter. 
We believe that the Otahuhu substation proposal should be consistent with, 
but not dependent on, whether other projects proceed. In particular, it should 
be able to stand alone in meeting the grid reliability standards and grid 
investment test. 

5. Conclusions 
We take issue with Transpower’s proposal in the following respects: 

• Transpower’s comparison of options does not include the substantially 
lower cost alternative of the minimum improvements necessary to meet 
rule 4.2. of the grid reliability standards – its options 1 to 3 extend far 
beyond these minimum improvements 

• although extending beyond these minimum improvements, none of 
Transpower’s options 1 to 3 provides sufficient benefits to outweigh its 
costs and 

• Transpower’s proposal presumes approval of, and includes some capital 
costs for, the North Island Grid Upgrade Project. 


