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Executive summary 

An under-frequency event (UFE) occurred on 21 December 2024. The purpose of this paper 

is to set out our draft determination of causer for the UFE and consult with affected 

participants on the draft determination.  

The normal frequency band in the New Zealand power system is between 49.8Hz and 

50.2Hz. An under-frequency event (UFE) occurs when the frequency falls below 49.25Hz 

because of a loss of more than 60 megawatts (MW) injected into the grid. The Electricity 

Industry Participation Code 2010 (Code) requires the Electricity Authority Te Mana Hiko 

(Authority) to determine the causer of a UFE and sets the process for making the 

determination. 

The Authority’s draft determination is that the grid owner was the causer of the 21 

December 2024 UFE. 

At approximately 2.45pm on 21 December 2024, two faults, most likely caused by lightning 

strikes, occurred on the network between Wairakei and Redclyffe causing both a loss of 

supply to the Hawke’s Bay region and disconnecting generation in the region. The reduction 

of generation and the load demand within Hawkes Bay resulted in North Island frequency 

dropping to 49.2Hz. 

The Authority’s draft determination is that Transpower New Zealand Limited as the grid 

owner was the causer of the 21 December 2024 UFE. The reasons for the draft 

determination are: 

a) lightning strikes caused two trips on the grid owner’s transmission lines that: 

a) disconnected the Tauhara B – Wairakei circuit, and  

a) caused a double circuit fault which tripped both 220kV circuits supplying 

Hawkes Bay 

b) the double circuit fault resulted in a loss of 391.38MW of electricity into the system 

and a loss of supply to Hawkes Bay. The loss of Hawke's Bay (~165MW demand) 

meant a net loss of generation to the remainder of the North Island of around 224MW 

and a drop in North Island frequency to 49.2Hz leading to the UFE 

c) in the system operator’s view, the grid owner was the causer of the UFE  

d) the exception provided for in subparagraph (c) of clause 1.1 definition of “causer” in 

Part 1 of the Code does not apply 

e) no other asset was identified as potentially causing the UFE. 

 

Submissions are invited from affected parties 

Clause 8.61 of the Code requires the Authority to consult with every participant substantially 

affected by a UFE on its draft determination before making a final determination. Affected 

participants are invited to make a submission on the Authority’s draft determination by 5pm 

on Tuesday 8 July 2025. The Authority will then consider all submissions received and make 

a final determination on the causer of the UFE. The Authority also invites comment on the 

system operator’s calculation of the megawatts of power lost during the event, which the 

system operator uses for calculating the UFE event charge. 
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1. What you need to know to make a submission 

What this consultation is about 

1.1. This paper consults with participants substantially affected by the UFE on the 
Authority’s draft determination that the grid owner was the causer of the UFE at 
approximately 2.45pm on 21 December 2024. 

How to make a submission  

1.2. The Authority’s preference is to receive submissions in electronic format 
(Microsoft Word) in the format shown in Appendix B. Submissions in electronic form 
should be emailed to compliance@ea.govt.nz with ’Consultation paper – 21 
December 2024 under-frequency event’ in the subject line. 

1.3. If you cannot send your submission electronically, please contact the Authority 
(compliance@ea.govt.nz or 04 460 8860) to discuss alternative arrangements. 

1.4. Please note the Authority intends to publish all submissions it receives. If you 
consider that the Authority should not publish any part of your submission, please: 

(a) indicate which part should not be published, 

(b) explain why you consider we should not publish that part, and 

(c) provide a version of your submission the Authority can publish (if we 
agree not to publish your full submission). 

1.5. If you indicate part of your submission should not be published, the Authority will 
discuss this with you before deciding whether to not publish that part of your 
submission. 

1.6. However, please note that all submissions received by the Authority, including any 
parts that the Authority does not publish, can be requested under the Official 
Information Act 1982. This means the Authority would be required to release 
material not published unless good reason existed under the Official Information Act 
to withhold it. The Authority would normally consult with you before releasing any 
material that you said should not be published. 

When to make a submission 

1.7. Please provide your submission by 5pm on 8 July 2025. 

1.8. Compliance staff will acknowledge receipt of all submissions electronically. Please 
contact us via compliance@ea.govt.nz or 04 460 8860 if you do not receive 
electronic acknowledgement of your submission within two business days. 

The Authority will consider submissions and make a final determination 

1.9. The Code requires the Authority to consult with every generator, grid owner and 
other participant substantially affected by a UFE event in relation to a draft 
determination. The consultation period is 10 business days.  

1.10. The Authority will consider submissions received and publish its final determination. 
The Code sets out provisions relating to any disputes regarding the Authority’s 
determination. These requirements and provisions are in clause 8.62 of the Code. 

mailto:compliance@ea.govt.nz
mailto:(info@ea.govt.nz
mailto:(info@ea.govt.nz
mailto:compliance@ea.govt.nz


2. Introduction 

2.1. Clauses 8.60 and 8.61 of the Code contain provisions for investigating and 
determining the causer of a UFE. The system operator is required to investigate the 
causer of a UFE and provide a report to the Authority. The Authority must then 
publish a draft determination that states whether a UFE was caused by a generator 
or grid owner, and, if so, the identity of the causer. The draft determination must 
include reasons for the findings. 

3. The draft determination is the grid owner was the 
causer of the 21 December 2024 UFE 

3.1. The Authority’s draft determination under clause 8.61 is that the grid owner was the 
causer of the UFE at approximately 2.45pm on 21 December 2024. 

The system operator investigated the causer of the UFE 

3.2. The system operator’s report (dated May 2025) is attached as Appendix A. 

3.3. The circumstances described in the report are summarised below: 

(a) On 21 December 2024, two faults, most likely caused by lightning strikes, 
occurred on the grid owners’ transmission lines between Wairakei and 
Redclyffe. This caused a loss of supply to the Hawke’s Bay region, and 
disconnected generation in the region.  

(b) the first fault occurred at 2.45pm and tripped the Tauhara B – Wairakei circuit 
(between generation at Tauhara B and the rest of the North Island power 
system) 

(c) protection on Tauhara B operated for a 3-phase fault for what appears to be a 
single phase to ground fault, resulting in this circuit opening all three phases 
for 15 seconds  

(d) the Tauhara B – Wairakei circuit was still out of service when the second fault 
occurred 7 seconds after the first and was a two phase to ground fault which 
triggered the initial tripping of two 220 kV circuits, disconnecting Tauhara B, 
Te Huka C, Harapaki Wind Farm, Taui and Pirpaua. 

(e) a net loss of about 224MW to the North Island power system resulted in the 
UFE with North Island frequency falling to 49.2Hz.   

(f) without the first fault, the UFE may have been avoided 

(g) the frequency fall and the quantity of MW lost (greater than the 60MW 
minimum) meant that a UFE, as defined in Part 1 of the Code, had occurred. 

3.4. The system operator requested further information and an assessment of causer 

from Contact Energy Limited, Meridian Energy Limited, Genesis Energy Limited 

(the generators) and the grid owner. The generators responded that they were not 

the causer of the UFE.  

3.5. The grid owner advised the system operator that it does not believe it is the causer 

of the UFE as the exception to causer in subparagraph (c) of the definition of causer 

applies. The grid owner’s full response is included within the system operator’s 

report.  

3.6. The system operator recommended the grid owner be found to be the causer of the 

UFE on 21 December 2024, based on the finding that the 220 kV circuit faults, most 



likely caused by lightning, resulted in the disconnection of generation. The system 

operator stated it was for the Authority to determine whether subparagraph (c) in 

the definition of “causer” applies in this case.  

3.7. The system operator’s report also referred to other factors in its investigation which 

could mean there was non-compliance with relevant Code provisions. The 

Authority’s draft determination is specific to the UFE process and our findings in this 

context do not imply that any participants actions may have amounted to a breach 

of the Code. Any potential breach of the Code would be assessed separately 

following the Authority’s compliance process.   

The grid owner does not agree that it is the causer of the UFE 

3.8. The grid owner does not believe it was the causer of the UFE because the 

exception provided for in subparagraph (c) of the definition of causer in clause 1.1 

of the Code applies.   

3.9. Under subparagraph (c), an interruption or reduction of electricity which occurs in 

order to comply with the Code must be disregarded for the purposes of determining 

the causer. The Code definition for “causer” is set out in full in Appendix C. 

3.10. The grid owner’s view is that its grid protection relays responded “…appropriately, 

as expected and in compliance with Code requirements to the lightning strikes and 

disconnected” the circuits. The grid owner considers it has complied with the Code 

provisions relating to protection systems for its assets, and auto-reclose and 

synchronising check facilities. Accordingly, the grid owner’s position is that the 

tripping of the circuits must be disregarded for the purpose of determining the 

causer of the UFE. 

The Authority considered the circumstances of the UFE 

3.11. The Authority has considered the system operator’s report and correspondence 
with the grid owner and generators and agrees with:  

(a) the description of the circumstances leading up to the UFE 

(b) that a UFE occurred at 2.45pm on 21 December 2024 

(c) that the grid owner was the causer of the UFE. 

3.12. We have considered the exception to causer in subparagraph (c) of the definition 

and consider it does not apply in these circumstances.  

Grid owner meets the definition of causer  

3.13. The Authority’s draft determination is that the grid owner meets the definition of 

causer in the Code. A causer in relation to an under-frequency event, means:  

“[i]f the under-frequency event is caused by an interruption to or reduction of 
electricity supply, or an increase in electricity demand, from a single 
participant’s asset or assets, the participant, unless another participant’s act 
or omission or property causes the interruption to or reduction of electricity 
supply or the increase in electricity demand, in which case the other 
participant is the causer.”1 

 

1 Subparagraph (a)(i) of clause 1.1 definition of causer, Electricity Industry Participation Code 2010 



3.14. When the first fault occurred, the protection relay did not operate as expected, 

resulting in this circuit opening all three phases for 15 seconds (as if it had been a 

three-phase fault) instead of what should have been a 1 second auto reclose on a 

single-phase fault.  

3.15. The second fault occurred within the first fault’s incorrect 15 second Tauhara B-

Wairakei circuit opening. Protection systems operated as intended during the 

second fault. However, the anti-islanding protection that operated during the second 

fault (and tripped ~391MW of generation at Tauhara B, Te Huka C, Harapaki, Tuai, 

and Piripaua) only operated due to incorrect protection operation during the first 

fault. In other words, had protection operated as intended during the first fault, 

~391MW of generation would not have tripped, and the UFE would not have 

occurred.  

3.16. The net loss of ~224MW to the North Island power system, resulting in the UFE, 

was caused by the interruption or reduction of electricity from the grid owner’s 

assets. No other participants’ acts, omissions or property caused the interruption or 

reduction of supply.   

3.17. Force majeure type events do not apply to Part 8 of the Code2, and in any event the 

failure of the protection relays to operate as expected during the first fault, resulted 

in the operation of the anti-islanding protections during the second fault, which 

caused the UFE. Accordingly, our draft determination is that the grid owner is the 

causer under subparagraph (a)(i) of the definition of causer. 

Q1. Do you agree with the draft determination that the grid owner was the causer of the 
UFE event on 21 December 2024 at approximately 2.45pm? If not, please advise your 
view on the causer and give reasons. 

The exception under (c) of the definition of causer does not apply  

3.18. The Authority has considered the grid owner’s position that it is not the causer as a 
result of subparagraph (c) applying. That is, that the interruption or reduction in 
electricity supply occurred in order to comply with the Code. We understand the grid 
owner’s position to be that protection systems are required by the Code and 
operated as intended which resulted in the UFE. The grid owner’s position is that 
the tripping must therefore be disregarded for the purposes of determining the 
causer.   

3.19. Our draft determination is that subparagraph (c) does not apply for the reasons set 
out below.  

3.20. The UFE regime was designed and is implemented on a strict liability basis, even 
where the root cause of the UFE was a force majeure type event. It does not 
require fault on the part of the participant. In order for subparagraph (c) to apply, the 
grid owner would need to demonstrate that it was taking some positive action 
required to comply with the Code and that it was this required action that resulted in 
the UFE. 

3.21. The strict liability of the regime, and the correct application of subparagraph (c), was 
confirmed in a 2020 Rulings Panel decision (Rulings Panel’s 2020 decision) in 
relation to a UFE that occurred on 14 December 20182. In that case: 

 

2 Rulings Panel decision: https://www.electricityrulingspanel.govt.nz/documents/63/2747014-Dec-2018-UFE-
Rulings-Panel-Final-Decision.pdf  

https://www.electricityrulingspanel.govt.nz/documents/63/2747014-Dec-2018-UFE-Rulings-Panel-Final-Decision.pdf
https://www.electricityrulingspanel.govt.nz/documents/63/2747014-Dec-2018-UFE-Rulings-Panel-Final-Decision.pdf


(a) the generation bus at Huntly power station was split as part of a planned 
outage for maintenance work. Lightning struck the circuit in North Taranaki 
and the protection system disconnected the circuit to prevent further damage 

(b) the protection system operated correctly and as intended and this resulted in 
a UFE   

(c) the Authority’s final determination was that the grid owner was the causer 

(d) the grid owner disputed that it was the causer as it considered the exception 
in subparagraph (c) applied 

(e) the grid owner’s position, in summary, was that subparagraph (c) applied 
because it is required under the Code to have protection systems in place, 
and those protection systems operated correctly and as intended.   

3.22. The Rulings Panel’s 2020 decision upheld the Authority’s final determination and 
stated:  

The words “in order to” in paragraph (c) cannot be read in isolation from the 
words that precede them (“if an interruption or reduction of electricity occurs”).  
Some purposeful action is required – that is that the interruption or reduction 
in electricity is intentional. … the installation of the protection system was 
done in order to comply with the Code, but the automatic operation of the 
protection systems did not occur “in order to comply with the Code”.  

[To interpret the meaning of subparagraph (c) in the manner contended by 
the grid owner] would defeat the strict liability regime the legislative provisions 
intended to create.  

3.23. The issues and rationale in the Rulings Panel’s 2020 decision are applicable to the 
current UFE under consideration. The UFE was not the result of a purposeful action 
taken by the grid owner ‘”in order to comply with the Code”. The lightning strikes hit 
the grid owner’s assets, and protection systems operated during the second fault as 
intended, resulting in the UFE.  

3.24. Notwithstanding the Authority’s position that subparagraph (c) does not apply by 
virtue of protection systems operating as intended, in this case the grid owner’s 
protection system during the first fault did not operate as intended. This resulted in 
the islanding and tripping of generation during the second fault which would not 
otherwise have occurred, had the protection systems during the first fault auto-
reclosed within 1 second as expected. As a result, the UFE would not have 
occurred but for the malfunction of the protection system during the first fault, which 
did not occur ‘in order to comply’ with the Code.   

Q2. Do you agree with the draft determination that subparagraph (c) of the causer 
definition does not apply?   If not, please advise your view on the causer and give 
reasons. 

4. The system operator has calculated the MW lost 
during the event based on its investigation 

4.1. Clause 8.64 of the Code sets out how to calculate the event charge payable by the 
causer of a UFE. This in turn enables calculation of the rebates paid for UFE under 
clause 8.65. 

4.2. Central to the event charge calculation is determining the MW of injection lost at 
one or more grid injection points because of the UFE. The system operator 
determines the MW lost as part of its investigation into a UFE. 



4.3. The system operator has determined the loss of injection into the grid for the 21 
December 2024 event was 391.38MW, resulting in an event charge of $414,225.00. 

4.4. The system operator’s calculation of the MW lost for this event is included in the 
report (Appendix A). The system operator’s calculation does not form part of the 
Authority’s draft determination. However, the Authority acknowledges that the 
calculation is central to determining the UFE charge payable by the causer, and 
therefore also to the rebate (calculated by the clearing manager) paid for a UFE. 
The Authority invites comment on the system operator’s calculation of the MW lost. 

4.5. Any comments received will be passed to the system operator. 

Q3. Do you agree with the system operator’s assessment that 391.38MW was lost from 
the power system in the 21 December 2024 UFE? If not, please advise your view on the 
MW lost and give reasons. 
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IMPORTANT  

Disclaimer 

The information in this document is provided in good-faith and represents the opinion of Transpower New 

Zealand Limited, as the System Operator, at the date of publication. Transpower New Zealand Limited does 

not make any representations, warranties or undertakings either express or implied, about the accuracy or 

the completeness of the information provided. The act of making the information available does not 

constitute any representation, warranty or undertaking, either express or implied. This document does not, 

and is not intended to; create any legal obligation or duty on Transpower New Zealand Limited. To the 

extent permitted by law, no liability (whether in negligence or other tort, by contract, under statute or in 

equity) is accepted by Transpower New Zealand Limited by reason of, or in connection with, any statement 

made in this document or by any actual or purported reliance on it by any party. Transpower New Zealand 

Limited reserves all rights, in its absolute discretion, to alter any of the information provided in this 

document. 

Copyright 

The concepts and information contained in this document are the property of Transpower New Zealand 

Limited. Reproduction of this document in whole or in part without the written permission of Transpower 

New Zealand is prohibited. 

 

 

 

 

Contact Details 

Address:  Transpower New Zealand Ltd 

22 Boulcott Street 

PO Box 1021 

Wellington 

New Zealand 

Telephone: +64 4 590 7000  

  

Email: system.operator@transpower.co.nz 

Website: http://www.transpower.co.nz  

mailto:system.operator@transpower.co.nz
http://www.transpower.co.nz/
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1 PURPOSE 

On 21 December 2024 the system frequency in the North Island fell below 49.25 Hz, resulting in an 

under-frequency event (UFE).  

Pursuant to clause 8.60 of the Electricity Industry Participation Code (Code), the System Operator 

investigated the event to assist the Electricity Authority (Authority) in determining a causer of the 

under-frequency event. 

This Causation Report is provided to the Authority pursuant to clause 8.60(5) of the Code and includes 

the following: 

 The System Operator’s recommendation of the causer of the under-frequency event. 

 The System Operator’s reasons for forming its view. 

 The information considered in reaching this view.  
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2 EXECUTIVE SUMMARY 

On 21 December 2024, two faults, most likely caused by lightning strikes, occurred on the network 

between Wairakei and Redclyffe causing both a loss of supply to the Hawke’s Bay region and 

disconnecting generation in the region. The resulting reduction in generation led the North Island 

frequency to drop to 49.2 Hz at 14:45:53. 

Both faults occurred on the Grid Owner’s transmission lines – the first one tripped the Tauhara B -

Wairakei circuit, the second was a double circuit fault which tripped both the 220 kV circuits supplying 

Hawke’s Bay. 

This second fault resulted in the disconnection of generation from Tauhara B, Te Huka C, Harapaki Wind 

Farm, Tuai and Piripaua with a combined total loss of 391.38 MW of power injection into the system; 

and a loss of supply for the Hawke’s Bay region. The loss of generation and load led to a net export 

reduction of 224 MW, and a drop in North Island frequency to 49.2 Hz leading to the UFE 

The System Operator investigation found that the direct cause of the UFE was the second double-circuit 

fault which tripped both the Grid Owner’s Whirinaki-Wairakei and Harapaki-Tauhara B circuits.  

2.1 RECOMMENDATION OF UFE CAUSER 

In accordance with clause (a) of the definition of “causer” in Part 1 of the Code, the System Operator 

recommends that the Transpower in its capacity as Grid Owner be found as the causer of the UFE.  

Although the investigation found the second fault disconnected generation, it also found that, without 

the first fault, the UFE may have been avoided. Specifically, if the Tauhara B-Wairakei circuit been 

returned to service then the second fault would likely not have disconnected the Tauhara B and Te Huka 

C stations, and the UFE could have been avoided. 

2.2 OTHER RECOMMENDATIONS 

The System Operator recommends that the Grid Owner investigate the cause of three pole tripping of 

Tauhara B CB662 for the recorded single-phase fault, and if this reveals a breach of Schedule 8.3 of the 

Code, to initiate the self-breach process. 

The System Operator also supports the Grid Owner’s own recommendation – as mentioned in the Grid 

Owner’s Interruption Report on the Hawke’s Bay Loss of Supply, 21 December 2024, sent to the 

Commerce Commission – to revisit the assumptions detailed in the 2017-18 protection review and 

assess whether they are still valid. The System Operator would be particularly interested in how effective 

single pole trip auto reclose schemes are in reducing the risk of supply loss, and in how increased 

generation on circuits between Wairakei and Redclyffe may increase the likelihood of further under-

frequency events.  
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3 SYSTEM EVENT – 21 DECEMBER 2024  

3.1 PARTICULAR ASPECTS OF THIS EVENT 

This event has been complex to assess compared with other UFEs caused by one fault that results in 

disconnection of generation. In particular: 

 There was only one UFE, but there were two faults on the transmission system within 7s of each 

other on closely connected circuits. 

 The second fault disconnected generation and resulted in a loss of supply to the Hawke's Bay region. 

However, without the first fault, the UFE may have been avoided. 

 Protection for the fault which triggered the UFE (the second fault) appears to have operated as 

expected, but the System Operator's investigation into the operations for the first fault have been 

more complex to assess. 

 Immediately preceding the UFE, the Hawke's Bay region had a net export of 224 MW. With a total 

generation 1.75 times this amount, a significant portion of the locally generated power was 

supplying the Hawke's Bay region's electricity demand, which was also lost during the event.  

3.2 SITUATION PRIOR TO THE UNDER-FREQUENCY EVENT 

All transmission assets in the region ahead of the event were in service. Generation in the region was 

operating as expected for the market conditions with Tuai (TUI), Piripaua (PRI), Harapaki (HRP), Te Huka 

C (TAC) and Tauhara B (TAB) all generating. There was a severe thunderstorm weather watch in place 

with lightning recorded. 

3.3 THE UNDER-FREQUENCY EVENT 

Two faults, most likely caused by lightning strikes, occurred on the network between Wairakei and 

Redclyffe causing both a loss of supply to the Hawke’s Bay region and disconnecting generation 

injecting into this part of the network or into Hawke’s Bay region. The resulting reduction in the net 

generation export from the Hawke’s Bay region led the North Island frequency to drop to 49.2 Hz at 

14:45:53. 

The first fault occurred at 14:45:43. In response to this first fault, confirmed by the Grid Owner as a blue 

phase to ground fault (a single pole fault), Tauhara B CB662 tripped all three poles and initiated an auto 

reclose sequence with a 15 second deadtime. This removed one of two circuits connecting Tauhara B 

and Te Huka as well as Harapaki to the rest of network. This circuit remained out of service ahead of the 

second fault. 

The second fault occurred 7 seconds later at 14:45:50 and was a two phase to ground fault as confirmed 

by the Grid Owner.  This triggered the initial tripping of two 220 kV circuits, disconnecting Tauhara B, Te 

Huka C, Harapaki Wind Farm, Tuai, and Piripaua, and resulting in the loss of 168 MW of load and 

generation supply to Hawke's Bay. 
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The disconnection of Tauhara B and Te Huka C removed approximately 212.38 MW, while 163.9 MW 

was removed due to the loss of Harapaki Wind Farm. The disconnection of Tuai and Piripaua stations 

removed another 15.1 MW of generation injection into the power system.  A total of 391.4 MW 

generation was disconnected. The reduction in net export from the region was 224 MW.  The loss of this 

net generation export caused the North Island frequency to fall to 49.2. At 14:46:10, the grid frequency 

returned to normal band. Figure 1 below shows the frequency over the event timeframe and the 

reduction in total generation.  

 

Please note the System Operator’s graph above may not map precisely to tripping of the Hawke’s Bay 

generation. This is because there is a time delay in the System Operator’s SCADA data. 

3.4 EVENT INVESTIGATION 

The System Operator undertook an investigation taking into account System Operator data and 

information provided by the Grid Owner and Generators in response to System Operator information 

requests. 

Details of this investigation are provided in the System Operator Event Report 4523.  

The investigation found that the trigger of the UFE was the second double circuit fault which tripped 

both Whirinaki-Wairakei and Harapaki-Tauhara B. However, if protection and autoreclose had operated 

differently for the first fault which tripped Tauhara B – Wairakei and this circuit had been returned to 

service before the second fault, the UFE could have been avoided. 

The investigation found there were contributing factors which increased the likelihood of the event.  

These factors are: 

1. The affected sections of circuits did not have overhead earth wires which would have reduced the 

chances of direct lightning strikes to a transmission line or tower causing faults.  

Figure 1 Frequency and Generation Injection during the event 

Figure 1: Graph of Frequency and Generation in Hawke's Bay during the 21/12/2024 UFE 
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2. Protection on Tauhara B CB662 operated as a 3-phase trip for the first fault, for what appears to be 

a single phase to ground fault. 

3. Auto reclose for a three phase trip involves a 15 second deadtime which was longer than the 7s 

between the faults. 

4. There is a high amount of generation connected between Wairakei and Redclyffe which increases 

the risk of a UFE from transmission line faults. 

3.5 RECOMMENDATIONS FOLLOWING EVENT INVESTIGATION 

The System Operator’s investigation has identified the above contributing factors, included analysis of 

the faults and observation of protection operation sufficient to recommend a causer.  

The investigation also raised questions around the operation of protection for the first fault, noting that 

protection on Tauhara B CB662 operated for a 3-phase fault for what appears to be a single phase to 

ground fault. However, the System Operator does not have the protection expertise to comment on or 

to recommend measures and best practices with regards to protection design. With this in mind, the 

investigation recommends: 

 The Grid Owner investigate the root cause of the protection relay initiating a three pole operation 

at Tauhara B CB662 instead of a single pole operation. 

 The Grid Owner to initiate the self-breach process if the above investigation reveals a breach of 

Schedule 8.3 clause 4 (4) (a) (ii) of the Code. 

The System Operator also supports the Grid Owner’s own recommendation – as mentioned in the Grid 

Owner’s Interruption Report on the Hawke’s Bay Loss of Supply, 21 December 2024, sent to the 

Commerce Commission – to revisit the assumptions detailed in the 2017-18 protection review and 

assess whether they are still valid. The investigation has raised questions about the protection operations 

and the System Operator would be particularly interested in how effective single pole trip auto reclose 

schemes are in reducing the risk of supply loss, and in how increased generation on circuits between 

Wairakei and Redclyffe may increase the likelihood of further under-frequency events.  
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4 RATIONALE FOR CAUSER RECOMMENDATION 

The investigation found that the UFE was triggered by the second double circuit fault which tripped 

both Whirinaki-Wairakei and Harapaki-Tauhara B and disconnected generators with a combined gross 

injection at the time of 391 MW – leading to a 224 MW reduction in the region’s net export.  

The Grid Owner’s statement has noted the anti-islanding protection operated after the loss of their 

circuits, which resulted in Tauhara B, Te Huka C, Harapaki, Piripaua and Tuai being disconnected from 

the Grid. The System Operator agrees with the Grid Owner’s note, as the sequence of events met the 

conditions of the anti-islanding schemes to arm and operate. 

Data from the Generators confirms this assessment. 

 Tauhara B and Te Huka C generating stations disconnected as the loss of the Tauhara B-Wairakei, 

Harapaki-Tauhara B and Whirinaki-Wairakei circuits, satisfies the anti-islanding conditions for the 

plants. 

 Harapaki station’s anti-islanding scheme tripped CB242 and CB282. 

 The Piripaua and Tuai generation stations responded to support the grid, and subsequently tripped 

on under frequency protection as the local frequency in the region fell below 43.5 Hz. Due to their 

comparatively small generation injection, their disconnection alone would not have been sufficient 

to trigger the under-frequency event. 

The investigation has found no other generator act or omission or property caused the circuits to trip.  

In accordance with clause (a) of the definition of “causer” in Part 1 of the Code, if an interruption or 

reduction of electricity from a grid owner’s assets is caused by the Grid Owner’s property, the ‘causer’ 

in relation to that under-frequency event is the Grid Owner. 

The System Operator recommends that the causer of the UFE on 21 December 2024 was the Grid 

Owner, based on the finding that the 220 kV circuit faults, most likely caused by lightning, resulted in 

the disconnection of generation. 

We note that the Grid Owner, in its response to requests for information from the System Operator, set 

out its view that clause (c) in the definition of “causer” in Part 1 of the Code applies. In the Grid Owner’s 

view the protection and autoreclose operated as expected and in compliance with Code requirements. 

It is the System Operator’s view that even if clause (c) applied, there are other factors that the System 

Operator’s investigation identified that call into question whether or not the Code requirements have 

been complied with. The investigation considered the operation of protection for the first fault, noting 

that protection on Tauhara B CB662 operated as a three-pole trip for what appears to be a single phase 

to ground fault. However, the System Operator does not have the protection expertise to provide 

detailed, further analysis on this point. We have therefore recommended that the Grid Owner investigate 

the root cause of the protection relay initiating a three-pole operation at Tauhara B CB662 and 15s 

autoreclose deadtime instead of a single pole operation with 1s autoreclose deadtime (if they have not 

already done so). 

It is for the Authority to decide whether clause (c) in the definition of “causer” in Part 1 of the Code 

applies in this case.  
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5 CALCULATION OF MW LOST 

The purpose of this calculation is to determine the MW value provided to the clearing manager for the 

purposes of calculating the under-frequency event charge.   

The System Operator follows the procedure ‘Calculating the Amount of MW lost’ (PR-RR-017) to 

determine the MW lost.  This procedure follows the formula set out in clause 8.64 of the Code for 

calculating an event charge. 

The event charge payable by the causer of an under-frequency event (referred to as “Event e” below) 

must be calculated in accordance with the following formula:  

𝐸𝐶 = 𝐸𝐶𝑅 × (∑(𝐼𝑁𝑇𝑦,𝑒  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑦) − 𝐼𝑁𝐽𝐷

𝑦

) 

where 

𝐸𝐶 is the event charge payable by the causer  

𝐸𝐶𝑅 is $1,250 per MW  

𝐼𝑁𝐽𝐷 is 60 MW 

𝐼𝑁𝑇𝑦,𝑒 is the electric power (expressed in MW) lost at point y by reason of Event e (being the net 

reduction in the injection of electricity (expressed in MW) experienced at point Y by reason of Event e) 

excluding any loss at point y by reason of secondary Event e 

𝑦 is a point of connection or the HVDC injection point at which the injection of electricity was 

interrupted or reduced by reason Event e   

 

As the 𝐸𝐶𝑅 and 𝐼𝑁𝐽𝐷 values are constants the values to calculate and complete the formula are y and 

𝐼𝑁𝑇𝑦,𝑒. 

 

Using the event charge formula the calculation is as follows: 

Event Charge = $1,250/MW * (391.38MW – 60MW) 

Event Charge = $414,225.00 
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6 CORRESPONDENCE 

6.1 CONFIRMATION OF EVENT NOTICE 

Note the X-axis on the chart in the notice is incorrectly labelled. The x-axis should be 14:45:03 – 14:46:43. 

Note, while regrettable this error is immaterial and was of no consequence. 

 



  

 

TRANSPOWER NEW ZEALAND | CAUSATION REPORT  12 

6.2 REQUESTS FOR INFORMATION 
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6.3 RESPONSES 
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The System Operator requested further clarification on the information received. See email 

correspondence. 
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Appendix B Format for submissions 

Submitter   

 

Questions Comments 

Q1. Do you agree with the draft 
determination that the grid owner 
was the causer of the UFE at 
approximately 2.45pm 21 
December 2024?  

If not, please advise your view on 
the causer and give reasons. 

 

Q2. Do you agree with the draft 
determination that subparagraph 
(c) of the causer definition does 
not apply?    

If not, please advise your view on 
the causer and give reasons. 

 

Q.3 Do you agree with the system 
operator’s assessment that 
391.38MW was lost from the 
power system in the 21 
December 2024 UFE?  

If not, please advise your view on 
the MW lost and give reasons. 
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