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Q5. Do you consider a permitted 
maximum dead band should be 
based on the technology of the 
generating station? Please give 
reasons with your answer. 

Whilst Mercury does not favour the option of mandated deadbands, we would 
have a strong preference for a maximum permitted deadband based on the 
technology of the generating station if this were implemented.  As shown in 
the Transpower analysis there is a significant difference in the frequency 
response implemented by different technologies and represents a measure of 
the costs faced by differing technologies in providing the service.  From an 
overall system cost point of view the service should be provided by those who 
are able to provide it at lowest cost. 
 
Under a previous proposal to address governor performance in the normal 
frequency band3 work was done to show that the costs to some technology 
would be magnitudes greater than the costs to others. 
 
Mercury notes that if technology bands were to be implemented, this may 
need to be nuanced.  For example, within hydro technologies there might be a 
case for Kaplan turbines to have a wider deadband than Francis turbines due 
to more moving parts in the turbine that respond to governor action and are 
difficult to maintain.   
 

Q6. Do you consider the Authority 
should be short listing the widening 
of the normal band for frequency as 
an option to help address the 
identified frequency-related issue? 
Please give reasons with your 
answer. 

No, Mercury does not believe there is merit in widening the normal frequency 
band at this time.  We are of the view that a need for increases in frequency 
keeping will not eventuate as quickly as Transpower analysis suggests.  A 
number of assumptions in the Transpower analysis appear to be conservative, 
effectively assuming a high degree of correlation of deviations in the 
frequency keeping timeframe between wind (and solar) farms, which we do 
not believe will eventuate to this degree. 
 

 
3  https://eacorpsitelegacy.z8.web.core.windows.net/assets/dms-assets/18/18134Normal-Frequency-AOPO-
Consultation-Paper.pdf  and Electricity Authority, 18 November 2014, Normal frequency asset owner performance 
obligations, Consultation Response Paper, Appendix A. 
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Q7. Do you agree the Authority 
should be short listing the second 
frequency-related option to help 
address Issue 1? If you disagree, 
please explain why. 

Mercury urges caution if the Authority chooses to pursue the second 
frequency related option of setting a maximum deadband beyond which a 
generator must contribute to frequency keeping and instantaneous reserves. 
 
Mandating a maximum deadband will result in more wear and tear / more 
spilt energy / reduced efficiency on units with reduced deadbands ) therefore 
increased maintenance/fuel/spill costs.   
 
If a 0.1 Hz deadband were to be mandated this is likely to present significant 
issues for some existing plant, particularly geothermal, as this would have 
implications for steam (and binary fluid) system design and control. 
 
It is not clear whether the proposal for 0.1 Hz would apply for all generation or 
just new generation.  If the proposal will apply to all generation then there 
would need to be a reasonable phase in period and simplified 
testing/submission requirements as there is limited resource to implement 
governor changes and test.  We note that when Australia’s NEM issued 
changes there were more relaxed testing requirements than normal during 
the phase in period. 
 
We don’t consider that the existing system is “broken”. There are existing 
requirements in the Code for generators to make the maximum possible 
contribution to maintaining frequency within the normal frequency band and 
to agree settings with the System Operator.  In our view, this gives the System 
Operator the necessary tools to ensure that governor settings are maintained 
for the system as a whole while also taking into account the naunces of 
specific technologies without the need for mandating specific settings such as 
deadbands. 
 

Q8. What do you consider to be the 
main benefits and costs associated 
with the second frequency-related 
option? 

The costs to generators of mandating a maximum deadband would be 
significant. 
 
Some technologies (geothermal, wind, solar) will face energy loss (some “spill” 
within the normal frequency band), while for some technologies implementing 
an effective 0.1 Hz deadband is likely to be complex due to plant interactions. 
 
Implementing governor response on geothermal units would be difficult and 
expensive. There is inherent deadband in all geothermal units but no applied 
governor deadband settings. The units operate at 100% baseload with 
governor valves 100% open.  If an effective deadband of 0.1 Hz was mandated, 
geothermal plant would run at 100% normally but would reduce output if the 
frequency exceeded 50.1 Hz.  This momentary reduction in output would 
create problems for existing and new plant, with implications for steam, binary 
fluid, system design and control, all impacting compliance costs, fuel costs and 
creating reduced efficiencies. 
 
 

Q9. What costs are likely to arise for 
the owners of generating units if a 
permitted maximum dead band were 
to be mandated in the Code that was 
not less than the inherent dead band 
in generating units? 

 
There would be a loss of energy from generators that have a use it or lose it 
fuel sources (geothermal, wind and solar). 
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Q10. What do you consider to be the 
main benefits and costs associated 
with the third frequency-related 
option? 

The status quo is known and the quantities can be adjusted as the need is 
demonstrated.  We would urge such changes to quantities to be made after 
the need is demonstrated in real system behaviour rather than theoretical 
studies. As noted in our response to Q6 a number of studies appear to have 
conservative assumptions. 
 
Further we would recommend the Authority: 
 

• Ensure that there are low barriers to entry (e.g. ensure that there are 
no market barriers to batteries supplying FK while charging as well as 
discharging); and 
 

• Continue to monitor FK requirements and whether a flat FK band 
requirement is appropriate for all time periods. For example, more FK 
might be required during morning and evening load and solar ramps, 
while lesser quantities may be required when these are relatively 
constant.  

 
 

Q11. Do you have any comments on 
the Authority’s assessment of options 
to help address Issue 1 identified in 
our 2023 Issues paper? 

We make the following additional comments: 
 
Aspects of the code around frequency response are written in a technology 
specific manner i.e. “speed governor.”  This means that technologies such as 
wind, solar, batteries must apply for equivalences even though they provide 
the same system performance.   
 

• Although not directly related to frequency, we note that many hydro 
units are able to operate in synchronous condenser mode (also call 
tail water depressed or TWD).  The units are typically run is this mode 
to provide reserves or voltage support, but while in this mode are 
also capable of contributing to system inertia and system strength.  
While the System Operator is able to call on some units to operate in 
this mode under certain circumstances (for example under a voltage 
support arrangement), with the change in system conditions (some of 
which may arise unexpectedly) we consider it prudent to consider 
widening the criteria under which the System Operator (with the 
appropriate agreement of and compensation to asset owners) is able 
to call on units to run in synchronous condenser mode.   
 

• Allocation of FK costs can be problematic.  In other jurisdictions 
complex methods of allocating costs has seen the rise of 
sophisticated methods to reduce their cost allocation without actually 
reducing the overall system costs.    We recommend keeping cost 
allocation simple to avoid such unintended consequences. 
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We would welcome the opportunity to share our technical experiences with the Authority in more detail.  Please 

contact me at j  or on  if you would like to arrange a conversation with our 

engineers. 

 

Yours sincerely 

 

 
 

 

Jo Christie 

Regulatory Strategist 
 

 
 







 

 |  Page 2 of 7 

means that they are much more sensitive to reactive power flows than transmission networks, while the voltage tolerances 

are tighter as they are closer to customers, so any setpoint changes will need to be carefully considered to avoid adverse 

effects on customers or parts of the distribution network being pushed out of allowable ranges.                   

3. Transpower should be responsible for data dissemination 

We do not think the operational coordination suggested at paragraph 4.22 and discussed again in section 5 requiring 

embedded generators to create links to both Transpower and the local distributor is practically achievable.  For ICT security 

reasons we deliberately do not connect communications networks on site.   Since we already send this data to Transpower, 

we suggest it would be more feasible and efficient for Transpower to forward the data to the relevant distributor. 

4. Technology specific wording should be removed from the Code and replaced with more technology neutral 

terms. 

There are a number of terms in the code that use terms that are specific to synchronous generator technology such as 

“excitation systems” which we believe should be replaced with technology neutral terminology. 

 

We would be happy to discuss any of the views we have shared in our submission in more detail.  Please don’t 

hesitate to contact me at  or on  

 

 

 

 

Yours sincerely 

 

 
 

Jo Christie 

Regulatory Strategist 
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Q5. Do you agree the Authority 

should be short listing the first 

voltage-related option to help 

Addressing larger voltage deviations and 
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address Issues 2 and 3? If you 

disagree, please explain why. 

Yes, with the reservations expressed above. 

Q6. What do you consider to be the 

main benefits and costs associated 

with the first voltage-related option? 

None of the benefits can be realised without changes to the power factor 

requirements on distributors in the Connection Code.  A sensible arrangement 

for reactive support/voltage control in conjunction with reasonable 

requirements for reactive power flows at GXPs will enable generation to be 

accommodated on distribution networks while maintaining acceptable 

voltages and reactive power flows. 

Q7. Under the first voltage-related 

option, what costs are likely to arise 

for the owners of distributed 

generation, embedded generating 

stations, and energy storage systems 

with a point of connection to the local 

distribution network? 

Actual equipment cost impacts are likely to be low with a +/-33% requirement 

(depending on where this is measured) as most equipment comes with 

approximately this capability.  Equipment costs will be higher with a +50% 

requirement, as this is not typical. 

 

There will be costs associated with establishing communications and control 

systems as well as for studies to ensure that voltage controls interact 

correctly.  Consideration should be given to simplifying the study 

requirements for smaller generators so that these are not overly onerous. n 

 

Q8. Under the first voltage-related 

option, what costs are likely to arise 

for the owners of energy storage 

systems with a point of connection to 

the transmission network? 

The suggested amendment to clause 8.22 requires that existing and new 

generating and energy storage systems provide voltage support when 

discharging, charging and idle.  We query the requirement to provide voltage 

support while idle as this would force battery owners to keep inverters 

running (with resultant costs and losses) to provide “free” voltage support 

(noting that these losses incur transmission as well as energy charges).  This 

would be analogous to preventing generators from switching off hydro units 

and being forced to keep them running in synchronous condenser mode when 

not generating.  Batteries may be idle up to 80% of the time so additional 

losses to keep inverters running are much more significant than other forms of 

generation.  We recommend this clause be amended to read “discharging, 

charging or dispatched to provide an ancillary service.”   
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Q9. Do you agree the Authority 

should be short listing the second 

voltage-related option to help 

address Issues 2 and 3? If you 

disagree, please explain why. 

In our view Option 2 is essential if Option 1 is proceeded with.  We strongly 

agree with the Authority’s statements in paragraphs 5.8 and 5.9 of the 

consultation document.  In our view the current power factor obligations on 

distributors are no longer fit for purpose and are already an impediment to 

embedded generation – particularly generation which is remote from the GXP.  

Changes in this area are key to enabling deeply embedded generation to be 

connected in a cost-effective manner.  

 

We support the second voltage related option with the following 

recommended changes:  

 

 The Schedule 12.6 requirements referred to at paragraph 5.1(c) should be 

moved from the transmission agreement template and bought into the 

main sections of the Code so that distributors voltage support obligations 

are subject to the same dispensation arrangements as other asset owner 

performance obligations (AOPOs).  

 

 The proposed power factor referred to at paragraph 5.1(c)(ii)is not a useful 

measure where there are two way power flows. When local generation 

matches local supply, power factor will go to zero, making any power 

factor obligation greater than zero impossible to achieve.  We recommend 

this obligation be framed in a similar way to the generator obligations 

(MVAr within a +/- 33% range of maximum GXP MW demand).  Some 

insight as to what limits might be reasonable may be able to be gained by 

interrogating the simulations that Transpower did to inform the 

consultation and looking at the active and reactive power flows at the 

GXPs. 

 

 The proposed framing of the requirement suggests that distributors have 

to be able to be operate at a power factor of 0.95 leading.  Currently, 

distributors are only required to install assets to achieve unity (upper parts 

of both islands) or better than 0.95 lagging (rest of the country).  This 

proposal would require distributors to make significant investments in 

additional voltage support assets – which we don’t think is the intention 

here. 

 

Q10. What do you consider to be the 

main benefits and costs associated 

with the second voltage-related 

option? 

Provided that the requirements are framed in terms of reactive power flows 

and not power factor, and that obligations are open to the dispensation 

regime we believe there will be benefits in terms of being able to 

accommodate additional embedded generation without the need for 

excessive reactive power compensation equipment.  In our view equipment 

should be designed and operated to best meet power system needs rather 

than for compliance with arbitrary requirements. 

Q11. Under the second voltage related 

option, what costs are likely 

to arise for the owners of energy 

storage systems with a point of 

connection to the transmission 

network? 

The +50% requirement is likely to impose additional cost as this is outside the 

range that is normally offered by equipment suppliers.  As long as the 

dispensation regime remains unchanged this should not represent a 

significant cost barrier and puts energy storage systems on a level playing field 

with other forms of generation. 
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Q12. Do you consider it likely that 

distributors will, in the absence of a 

Code requirement, place fault ride 

through obligations on some or all 

<30MW generating stations that 

connect to their networks? Please 

give reasons for your answer. 

We have no view on this but note that a number of distributors already do 

either by calling relevant standards or requiring studies. 

Q13. Do you consider it appropriate 

to include in the Code fault ride through 

curves for generating 

stations connected to a local 

distribution network at a nominal 

voltage equal to the GXP voltage, 

which take into account network 

Addressing larger voltage deviations and 
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protection considerations? Please 

give reasons for your answer. 

In general, we think that from a system point of view it is preferable that as 

much generation plant as practical is capable of fault ride through in order to 

ensure that the effects of faults are kept as confined as possible.  This is 

complicated at the distribution level due to conflicting requirements around 

anti-islanding along with long fault clearance times. 

 

We are not convinced that the best place for this is the Code or via other 

mechanisms such as equipment Codes. 

Q14. Do you consider there should 

be a threshold based on connection 

voltage and capacity (eg, a 

nameplate capacity or nominal net 

export of 5MW or 10MW) for 

generating stations connected to 

distribution networks to ride through 

faults? Please give reasons for your 

answer, including any implications of 

having / not having a capacity 

threshold. 

Mercury would support a threshold based on connection voltage and capacity 

however in our view the main issue is one of demonstrating compliance.  The 

same inverters/wind turbines will be used on a 10 MW solar/wind farm/BESS 

as they will be on a 30+MW solar/wind/BESS.  The existing regime requires 

months of work by specialists running 1000s of fault simulations.  This is time 

(~3 months), financial and specialist resource intensive.  If fault ride through 

(FTR) is going to be bought in for smaller generators, then the compliance 

regime for generators <30 MW should be made much simpler.  For example, 

below a certain threshold (e.g. 10 MW), the requirement could simply be that 

a generator’s FRT specifications must not conflict with the FRT obligations in 

the code, while for somewhat larger generators (for example 10 – 30 MW) a 

simplified compliance regime using SMIB (single machine infinite bus) rather 

than full network modelling is appropriate in our view. 

 

As mentioned in our covering letter, we recommend any new FRT 

requirement should only apply to new generating stations. 

 

As an aside it appears to us that there is a trend for FRT compliance studies in 

general to have become more onerous over time and it may be appropriate to 

review whether a more streamlined approach is possible. 

 

Q15. Do you agree the Authority 

should be short listing for further 

investigation the third voltage-related 

option to help address Issue 4? If you 

disagree, please explain why. 

Yes, but with caveats.  Demonstrating compliance using the current 

methodology is too onerous to be applied to small generators, in our view.  

Q16. What do you consider to be the 

main benefits and costs associated 

with the third voltage-related option? 

There are system benefits (limiting the amount of generation tripped in a 

fault), but we have concerns about demonstrating compliance under the 

current regime as discussed above. 
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Q17. What costs are likely to arise for 

the owners of (single site and virtual) 

generating stations under the 30MW 

threshold if these generating stations 

must comply with the fault ride 

through AOPOs because they are 

connected to a distribution network at 

a nominal voltage equal to the GXP 

voltage? 

See above.  If this were to apply to virtual stations this would further 

complicate the modelling required to demonstrate compliance if the 

compliance regime is not changed. 

 

Q18. Do you have any comments on 

the Authority’s assessment of options 

to help address Issues 2, 3 and 4 

identified in our 2023 Issues paper? 

The Authority should consider the role of increasing amounts of distributed 

energy resources installed at the consumer level.  It should ensure that 

appropriate standards (e.g. AS 4777) are developed with settings appropriate 

for the New Zealand power system for items such as solar, battery and EV 

charging system. 

 

 




