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1 SUMMARY 
For the worst case (if a CCMP is accepted where the lowest pressure values in the 
proposed range are used), the proposed changes to Schedule 1 of the Gas Governance 
(Critical Contingency Management) Regulations 2008 may: 

 Slightly decrease the response time available to the Critical Contingency Officer 
(CCO) to manage critical contingency events at some delivery points 

The proposed changes may also: 

 Slightly increase the response time at other delivery points 
 Along with other changes to the transmission network, enable significant emissions 

reduction on the order of 6,000 tCO2/year by bypassing Rotowaro Compressor 
Station 

 Enable further emissions reductions through optimisation of compression 
throughout the transmission network 

 Reduce the compression cost barrier to entry of low or zero emissions fuels, e.g. 
the Reporoa biomethane project 

The CCO is prepared to curtail gas more quickly to manage cases where the available 
response time has decreased. 

It is recommended that submissions of changes to the Critical Contingency Management 
Plan (CCMP) be accompanied with detail of the practical limits on the minimum operating 
pressure (MinOP) at each delivery point through the transmission network to ensure these 
limits are respected in the CCMP.  

Consideration should also be given to the scenario of regulator failure of one stream at a 
delivery point coincident with peak demand as the Critical Contingency alerts currently do 
not capture the potential loss of distribution network pressure in this scenario at several 
locations. 

If accepted, the proposed Schedule 1 forces minimal changes to the current CCMP. The 
reduced minimum operating pressure (MinOP) at Westfield and Cambridge could be 
compensated for by increasing the threshold time to MinOP to produce a CCMP that is 
functionally very similar to the current CCMP. The proposed Schedule 1 could be modified 
to enable a similar change at Waitangirua, where the time to MinOP is at the maximum 
specified in the current Schedule 1. More significant changes to the CCMP and hence the 
operation of the transmission network also require approval by the governing regulatory 
body and allow for detailed review of the specific changes within the approval timeframe. 

It is recommended to accept the proposed changes to Schedule 1, given:  

 The minor impact on most response times available to the CCO;  

 The CCMP review and approval process;  

 The potential to reduce emissions;  

 The potential to enable (or reduce the barrier to entry for) low/no fossil gases.  
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3 INTRODUCTION 
First Gas, the owner of the New Zealand gas transmission systems has proposed changes 
to Schedule 1 of the Gas Governance (Critical Contingency Management) Regulations 
2008. In the opinion of First Gas, these changes will enable more stable and efficient 
operation of the network, provide flexibility for First Gas to respond to changes in the 
energy environment including enabling development of biomethane injection. The letter 
from First Gas proposing the changes is attached in Appendix A. 

3.1 IMPACT AND REGULATORY CONTEXT OF SCHEDULE 1 
Schedule 1 specifies the limits on the time to minimum operating pressure (MinOP) 
calculation used in the Critical Contingency Management Plan (CCMP). The CCMP is 
prepared and periodically reviewed by First Gas. Various consulting and reviewing steps 
are required before a CCMP (or amendment to a CCMP) is approved, including: 

1. The transmission system owner must consult with and consider suggestions from 
persons that the transmission system owner considers are representative of the 
interests of persons likely to be substantially affected by the proposed CCMP.  

2. The industry body must appoint an expert adviser to review the proposed CCMP 
3. The expert adviser must consult with the Critical Contingency Operator (CCO). The 

CCO may provide a report to the expert adviser. 
4. The expert adviser must review the CCMP regarding reports and submissions noted 

above and recommend whether the industry body should approve or decline the 
CCMP 

5. The industry body must approve (or decline) the CCMP based on the expert 
adviser’s recommendation and whether the CCMP complies with regulation 25 of 
the Gas Governance (Critical Contingency management) Regulations and gives 
effect to the purpose of these regulations 

The specified time and MinOP in the CCMP are the triggers for intervention by the CCO to 
oversee the operation of the transmission system and curtail demands as required. All 
delivery points with SCADA telemetry have their pressure trace monitored and forecast to 
determine if the time & pressure thresholds specified in the CCMP are breached. For 
example, were the pressure trend at Waitangirua to indicate that in 10 hours or less, 
pressure would be lower than the threshold MinOP of 37 barg (the current threshold), the 
Critical Contingency Operator would be alerted and take action to reduce the impacts of 
this potential loss of gas pressure at Waitangirua. Such mitigation actions may include 
dictating operational changes to the pipeline (e.g. increase compression upstream at 
KGTP and Kaitoke) and curtailments of gas demand (at Waitangirua or at other delivery 
points) through a series of bands that categorise gas users. 

One particular aim of the CCO is to avoid a loss of gas pressure to residential gas users on 
the distribution network, thus reducing the time required to return to normal operation 
after the issue on the transmission network has been resolved. Maintaining sufficient gas 
pressure to domestic customers is important as significant work is required before normal 
operation can resume if pressure is lost to such a large number of customers. 

With regards to the proposed changes being reviewed, it should be noted that for the 
CCMP, “the minimum operating pressure means the minimum pressure that is required to 
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maintain the supply of gas across the relevant part or parts of the transmission system 
and to avoid disruption of distribution systems connected to the transmission system”. 
This requirement places a second restriction on the MinOP that the transmission system 
operator may propose in an amended CCMP. In short, the MinOP in any CCMP must be: 

1. Within the MinOP range specified in Schedule 1 of the Gas Governance (Critical 
Contingency Management) Regulations (the regulatory MinOP limit), and 

2. At least the pressure required to maintain the supply of gas without disruption to 
the connected distribution systems (the practical MinOP). 

The CCO’s understand that, all other things being equal, a reduction in the MinOP for the 
Critical Contingency trigger will mean that less gas is available in the transmission 
network at the time the CCO is alerted and may therefore require a more rapid response 
(e.g. curtailing gas use for more bands of gas users in a rapid time frame). This may 
result in situations where a quick drop in pressure at a delivery point triggers a Critical 
Contingency and multiple gas user bands are curtailed rapidly in response. It may turn 
out that the triggering event was simply a spike in gas demand or an error in pressure 
monitoring, but with less of a buffer the CCO is not afforded the opportunity to make 
small interventions and wait to see if pressures recover. 
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4 RESPONSE TIME IMPACT 
In the event that damage to or a significant failure in the transmission pipeline system 
has occurred, the CCO has a limited time from when they are alerted to curtail gas 
demand with the goal of maintaining gas supply to the domestic (and as many other) 
customers for as long as possible – ideally until the issue is resolved and normal operation 
is resumed.  

Gas network modelling has been used to quantify the differences in this response time 
the CCO has available between the current and proposed schedule 1. Conservatively and 
to compare the potential effects of the proposed change to Schedule 1, the CCMP has 
been assumed to use the lowest value in the range of minimum operating pressures and 
the minimum time before MinOP is reached. Upgrades would be required at several 
delivery points in order to use the lowest values for MinOP where the practical 
requirements are not currently met. 

The modelling was performed using DNVGL’s Synergi Gas version 4.9.3 

4.1 MODEL DESCRIPTION, ASSUMPTIONS AND SET-UP 
The latest, validated transmission models from First Gas were used with modifications for: 

 The latest 2031 peak week demand forecast from First Gas 
 Kaitoke CS upgrade 
 600 loop lines available (no Pressure Reduction Station required with Kaitoke 

upgrade) 
 Simple modelling of Rotowaro CS 
 Merging of the South & Central South models to accurately model KGTP CS failure 

amongst other contingency events 
 Merging of the Maui, North and Central North models to accurately model Rotowaro 

and Maui CS failures amongst other contingency events 

Further changes were made for the future scenario under the proposed Schedule 1 limits, 
where Rotowaro is not operating: 

 Rotowaro CS bypassed 
 402 Lateral upgrade & one-way supply from both 200 & 400 lines (odorization 

required at tie in from 400 line) 

The models were initialized with discharge pressures from compressor stations constant 
and very low. Discharge pressure was determined iteratively, so that in the 2031 peak 
week forecast, the pressure trend would just trigger a Critical Contingency using the lower 
values for MinOP and time to MinOP. Historically, it has not been common to operate this 
way, though there are cases where compression is unavailable or where a normal demand 
peak has breached a critical contingency threshold at, for example, Waitangirua. This 
mode of operation has been assumed for the purposes of the modelling as it is a 
reasonably conservative scenario. 

Note that the Critical Contingency thresholds used in this modelling are the minimum 
under the current and proposed Schedule 1, not those in the currently approved CCMP 
which has higher thresholds than the current minimum specified in the regulations. 
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4.4 FURTHER DISCUSSION 
Given the high discharge pressure required from Mokau to maintain sufficient pressure at 
Cambridge and other gas gates off the 402 lateral, it is likely that further improvements to 
the network are required before Rotowaro compression can be bypassed year round. A 
likely additional improvement is upgrading or looping the 402 lateral from the 200 line 
(and 400 line tie-in) to Te Rapa. 

4.4.1 RESPONSE TIME 
Response times will be impacted if minimum operating pressures are reduced to the lower 
limit in the proposed Schedule 1. 

For the modelled pipe damage cases, the response times are very limited, regardless of 
the operating conditions and MinOP, with most failures allowing less than 1 hour for 
demand curtailment. In these scenarios, it is not expected that the distribution network 
would be capable of supplying gas to the domestic customers long enough to resolve the 
issue. The exception is pipe damage on the 400 line north of Mokau CS, where sufficient 
compression from Mokau could sustain network pressures at the cost of continuous 
venting of gas through the damaged area. Due to the high flow and large line size, 
smaller damage to the 400 line may not be noticeable to Gas Control via SCADA 
telemetry, instead requiring notification from parties at the site of the damage to the line. 

In the modelled catastrophic compressor station scenarios, the time to nominal MinOP 
often increased as the MinOP was reduced. This is not unexpected: operational pressures 
cannot decrease as much as MinOP decreases because frictional losses increase at lower 
operational pressure and demand spikes cause larger spikes in pressure, leading to 
breach of the Critical Contingency trigger earlier; a larger margin in terms of gas line-pack 
is required with the reduced MinOP, so this response time often increases.  

By contrast, when considering fixed pressure failure points such as a complete loss of 
pressure at some point in the system or a breach of the current practical MinOP (where 
the current regulators will fail to maintain downstream pressure at peak flow), the 
response time decreases where a direct comparison is available. The reduction in 
response time appears unlikely to significantly hinder the ability of the CCO to respond 
appropriately to these contingency scenarios. The reconfiguration of the network enabled 
by the reduction in MinOP improves the response time at Cambridge significantly from 2 
hours under the current compression configuration to 8 hours with gas supply from 
Mokau and with the additional supply from the 400 line at the 402 Lateral, providing a 
significantly larger volume of gas that can supply the 402 Lateral in this scenario. There 
remains a chance that a failure could prevent gas supply from Rotowaro, down the 200 
line to the 402 Lateral, although much less likely and with supporting gas supply from the 
proposed tie in from the 400 line. 

With the exception of KGTP CS failure, responses to declaration of the Critical 
Contingencies have not been modelled to simplify the models and allow an easier 
comparison between the calculated response times. Interventions such as curtailment of 
demand and increased compression (where available) can increase the available time until 
MinOP is reached. Interventions that decrease response times such as isolation of a 
pipeline segment or reduction in compression may be taken to reduce emissions of 
natural gas to the environment in the event of loss of containment. 
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additional gas supplies from within the network such as integrating production and 
storage of biomethane. 

These concerns around the practical limits to MinOP should be considered in detail when 
reviewing proposed changes to a CCMP, ensuring that the MinOP specified in the CCMP is 
practical. Using the practical limit when considering only one regulator stream would be 
most conservative but more costly to achieve and technically challenging where high 
turndown is required. It would be prudent to carry out a risk assessment to determine if 
the risks are acceptably low to consider the practical limit to MinOP where both regulator 
streams are available to avoid over engineering. 
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5 EMISSIONS REDUCTION 
The proposed Schedule 1 changes and various upgrades to delivery points to meet the 
practical requirements of reduced MinOP are part of a strategy to enable Rotowaro CS to 
be bypassed in normal operation, reducing emissions. The additional step of a one-way 
tie-in from the 400 line to the 402 lateral assumed in this modelling may not be the only 
approach to reconfiguring the transmission network to enable bypassing Rotowaro 
compression. 

First Gas have presented figures of 6,220 tCO2/yr (theoretical required emissions at 
Rotowaro) and 9.900-11,650 tCO2/yr (based on actual fuel gas consumption operating 
the compressors at Rotowaro) in reduced emissions if Rotowaro Compression is removed 
from operation during normal circumstances. These are the emissions at Rotowaro CS 
itself and does not consider other effects: 

 Increased compression at Mokau CS is required without Rotowaro CS operating 
 Increased/required compression at Henderson CS without Rotowaro CS operating 
 Reduced compression at KGTP CS, Kaitoke CS & Pokuru CS 

Additionally, operating the transmission network at lower pressures may lower the 
barriers for emissions reduction technologies, for example: 

 Biomethane or other non-fossil gas injection (lower injection costs) 
 Hydrogen blending (lower injection costs, lower brittle fracture risk) 

It is difficult to quantify the emissions savings that will directly result from the proposed 
change to Schedule 1 due to various factors: 

 The transmission pipeline operator may retain compression similar to current levels, 
using the reduction in MinOP as an increase in security of supply or otherwise 
operate the transmission network such that reduced or no emissions savings occur 

 Mokau CS may or may not be re-wheeled to operate more efficiently if Rotowaro is 
bypassed 

 Further optimisation of compression enabled by lower pressure requirements may 
result in additional emissions savings 

 Biomethane projects may proceed or fail regardless of compression costs for 
injection to the gas transmission system 

 Hydrogen blending in the transmission system may not proceed 

It must be noted that First Gas has a stronger incentive to reduce fuel gas use and hence 
emissions at Rotowaro and other compressor stations than it does at Mokau. Under the 
pricing methodology for gas transmission services, fuel gas costs at Mokau are ‘pass – 
through’ costs. The transmission pipeline operator is limited in how it can take advantage 
of this by the operational requirement to manage linepack north of Mokau in order to 
maintain Taranaki pressures within the 42 – 48 barg range 
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APPENDIX A PROPOSED SCHEDULE 1 

  





   

 

Appendix 1 – Proposed Schedule 1 

 

 

Pipeline Name  Point of Measurement  Pmin (barg)  

Maui  Rotowaro  30 +/- 5 

South  Waitangirua  27.5 +/- 7.5 

Hawkes Bay Lateral  Hastings  25 +/- 5 

Frankley Road to KGTP  KGTP  35 +/- 2.5  

Bay of Plenty  Gisborne  25 +/- 5 

Bay of Plenty  Taupo  (Removed) 

Bay of Plenty  Tauranga  25 +/- 5 

Bay of Plenty  Whakatane  25 +/- 5 

Morrinsville Lateral  Cambridge  25 +/- 5 

Central (North)  Westfield  27.5 +/- 7.5 

North  Whangarei  25 +/- 5 

First Gas and Maui 
Pipeline  

Any other gas gate*  25 +/- 5 

*Excluding gas gates supplied by pipelines operated at distribution pressures (<20barg)  
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APPENDIX B CURRENT SCHEDULE 1 
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APPENDIX C NOTE ON ROTOWARO FUEL GAS 

  



 

NOTE | Rotowaro Emissions  

0xxxx Rev 0  Page 1 of 1 
Uncontrolled copy when printed © Firstgas Limited 

Date: 25 Feb 2022 
Author: Tim Gray 

1. Current Emissions 
Rotowaro is currently used to compress all gas consumed in Auckland, as well as through the 402 
lateral, from Te Rapa to Cambridge.  
 
Due to operational limitations of the existing compressors, multiple units are used to compress the 
gas, resulting in inefficiencies to the operation, driving emissions higher and higher. If we look at the 
theoretical compression case and ignore the operational limitations, we see emissions of the below: 

 
Flow Average 1800e3 Scm/Day 
Average Inlet Pressure: 52barg 
Average Outlet Pressure: 75barg 
Approximate Compression Power required: 1095kW 
Engine Efficiency 30% 
Average CV: 39.54 Mj/M3 
Fuel Gas required per day: 315GJ/d 
Tonnes Co2/GJ: 0.0541 
TCo2/yr = 6,220 

 
As noted above this is a highly conservative estimate of the emissions typical for this location, due to 
operational considerations and assumes only the most efficient units are ever run (i.e. if the turbines 
are never run). This contrasts to actual current fuel gas consumption average of 500-590GJ/d which 
equites to 9900-11,650tCo2/yr, however this is skewed greatly higher than the theoretical case by 
the poor efficiency of the existing turbine units.  
 
Smaller savings could be made if the units at Rotowaro were replaced with appropriately sized units 
for the current flow and pressure requirements, but given these flow and pressure requirements can 
be meet elsewhere, and result in a higher reduction in emissions any further development of the 
Rotowaro compression system is not currently under consideration. 
 
For transparency, it should be noted if the compressors at Rotowaro are turned off, the supply 
pressure will likely be increased slightly by increasing the amount of upstream compression, as well 
as the requirement to run Henderson compression to support the 430 System. Due to optimized 
selection of the upstream compression system and Henderson operating with small electric drive 
compressors, there should be little to no transfer of emissions from shutting down Rotowaro to other 
compression locations.  

 
Note this also excludes fugitive emissions which occur due to leakage seals and shutdowns of the 
compressor. These are considered relatively minor compared to the emissions from fuelling the units 
so have been excluded.  

2. Summary 
Current FGL total emissions are estimated at 32,000TCO2/annum from Fuel Gas usage, so the 
cessation of compression at Rotowaro is likely to result in at least a 19.4% of total CO2 emissions 
from Fuel consumption, and potential result in a saving of up to 35% based on the current 
operational limitations of the equipment installed.  
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APPENDIX D SYNERGI GAS MODELLING RESULTS 

  



Catastrophic failure at Henderson Compressor Station has not been 

modelled for the current Schedule 1 scenario. With Refining NZ off, 

northland demand is low enough that Henderson CS does not need to 

run for the forecast 2031 peak week demand.



Henderson CS 

Failure at t = 100h



Rotowaro CS 

Failure at t = 90h



Rotowaro CS 

Failure at t = 90h



Catastrophic failure at Rotowaro Compressor Station has not been 

modelled for the proposed Schedule 1 scenario. With sufficient 

compression at Mokau CS, Rotowaro CS does not need to run for the 

forecast 2031 peak week demand.



Pokuru CS 

Failure at t = 53h



Pokuru CS 

Failure at t = 53h



Mokau CS 

Failure at t = 90h



Mokau CS 

Failure at t = 90h



Mokau CS 

Failure at t = 90h



Mokau CS 

Failure at t = 90h



Kapuni GTP CS 

Failure at t = 90h



Kapuni GTP CS 

Failure at t = 90h



Kapuni GTP CS 

Failure at t = 90h



Kapuni GTP CS 

Failure at t = 90h



Pipe damage near 

Ruakaka@ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Rukaka@ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Alfriston@ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Alfriston @ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Alfriston@ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Alfriston @ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Morrinsville @ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Morrinsville @ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Tauriko@ t = 53

100mm bore 

equivalent hole



Pipe damage near 

Tauriko @ t = 53

100mm bore 

equivalent hole



Pipe damage near 

Otorohanga@ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Otorohanga@ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Otorohanga@ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Otorohanga@ t = 90

100mm bore 

equivalent hole



Pipe damage near NP 

MLV @ t = 90

100mm bore 

equivalent hole



Pipe damage near NP 

MLV @ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Takapau @ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Takapau @ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Paparapaumu @ t = 90

100mm bore 

equivalent hole



Pipe damage near 

Paparapaumu @ t = 90

100mm bore 

equivalent hole
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APPENDIX E FIRST GAS STATIONS CAPACITY CALCULATION 
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APPENDIX F FIRST GAS NOTE ON CC THRESHOLD DEVELOPMENT 

 



 

NOTE | Critical Contingency Schedule 1 Threshold Methodology  

0xxxx Rev 0  Page 1 of 1 
Uncontrolled copy when printed © Firstgas Limited 

Date: 25 Feb 2022 
Author: Tim Gray 

1. Schedule 1 -  Threshold Development.  
First Gas’s intent here is to define the appropriate point at which a failure in the system is likely to 
occur. Setting the CC threshold too high is likely to results in unnecessary declaration of a CC event, 
and potential curtailment prior to it being necessary, while setting too low runs the risk of security of 
supply being compromised. 
 
First Gas have modelled the pipeline system to determine the failure pressure of its regulators at the 
current peak load of the system.  
 

1.) Failure is considered the point at which 2 regulators running in parallel fail to meet the 
current peak load. This was chosen over a single regulator failure case as this can at 
times result in an excessively high failure pressure, particularly where high operating 
pressures are normal, or the regulator is designed to run close to fully open normally for 
operational reasons.   

2.) A 30% pressure allowance was applied to allow for safe margin for potential variation in 
flow demands, regulator performance ect. This also has the distinct advantage of pulling 
the failure pressure above the single regulator failure pressure in 90% of locations. 

 
Using the above methodology, failure pressure can be determined for all location on the network. It 
can be observed that all point fail below 30barg, except for 3 locations on the network where the 
minor design changes would be required to reduce the failure pressure. It was considered 
appropriate to apply a minimum pressure of 20barg to any locations where the pressure was less 
than this. This provided the upper and lower bounds for our recommended Schedule 1 settings.  
 
In terms of the proposed CCMP, FGL would prefer not to use a specific pressure at every location 
currently, but rather a suitable pressure at the likely failure points, similar to the existing schedule 1 
which also accounts for the likely required pressures upstream. Based on our analysis, this is likely 
to be approximately 26barg for the vast majority of the network. 
 
It should be noted however there are locations on the network where it may be appropriate (either 
now or in the future) where a specific pressure, or general reduced pressure is ideal. Two locations 
where this is currently likely include the New Plymouth Delivery Point and Hastings Delivery Point 
where lower pressures are likely appropriate as they are sufficiently different than the generic 
threshold.  
 
It is worth noting that should network pressures be reduced now, or in the future then its likely the 
selection of regulator trims will be optimized to provide for lower failure pressures over time, and 
potentially increasing of the available contingency, and possible further reductions in CC thresholds 
as part of the CCMP update process.   
 

 
 




