
POWERING NEW ZEALAND TODAY + TOMORROW

SYSTEM OPERATOR ENGINEERING FORUM 2026
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Greetings & Welcome
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Health and Safety

• Emergency procedures

• Bathrooms and exits

If unsure: ask a
                      Transpower staff
                      member for help



42026 System Operator Engineering Forum Schedule: The CACTIS in Practice
SESSION PRESENTER(S) ORGANISATION

9:00 -9:30 Arrival and Coffee/Tea

9:30 -9:40 Mihi Whakatau: Greetings and Introductions Cris Cucerzan Transpower

9:40 -10:00 Opening Address Katherine Moore 
Sheila Matthews

Transpower
Electricity Authority 

10:00 -11:00 Part 8 Code Amendment Changes & 
Compliance Management

Rob Mitchell, Phillip Beardmore, Otis Boyle Electricity Authority

11:00-11:15 Morning Tea

11:15-12:00 Legacy Clause Provisions & How to Apply Otis Boyle, Phillip Beardmore
Varun Nand 

Electricity Authority
Transpower

12:00 -12:30 Connection Study Requirements Chris Challen Transpower

12:30 -13:00 Testing Requirements Nadya Putri Transpower

13:00 -13:45 Lunch

13:45 -14:30 Modelling Requirements Anjana Madurapperuma  
Snehalkumar  Joshi

Transpower

14:30 -15:00 Operational Communications and High -speed 
Data Requirements

Kanishka Fonseka Transpower

15:00 -15:15 Afternoon Tea

15:15-15:45 Updates to Information and Guidelines Cris Cucerzan Transpower

15:45 -16:15 General Discussion and Q&A Everyone Transpower

16:15-16:30 Closing Address Katherine Moore Transpower
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Opening Address

Anna Li Manager, Engineering Assurance | System Operator (Transpower)

Sheila Matthews Manager, Future Security & Resilience (Electricity Authority)



Future Security 
and Resilience: 
Part 8 review and 
Code amendments

01 July 2026

Part 8 
Review

1 Frequency

2, 3, 4 Voltage

5 Harmonics

6 Information

7
Terminology



FSR programme: Background
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FSR programme: Work to date (Part 8)
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• 24 consultations to date comprising issues, options, Code amendment proposals and decisions.

• Decisions:

Description Effective from

Remove the exclusion for wind-powered generation from periodic testing requirements. 1 May 2025

Clarify that embedded generators must provide an asset capability statement in a format specified by the 
system operator.

1 May 2025

Include all participants as potential causers of under-frequency events. 1 May 2025

Amend the requirement to have a speed governor. 1 May 2025

Amend the requirement to have an excitation system. 1 May 2025

Amend Code to refer to dynamic reactive power compensation devices. 1 May 2025

Amend the Code to treat energy storage systems as only generation for the purposes of Part 8. 1 May 2025

Smaller generating stations to comply with frequency-related obligations. 1 July 2026

A maximum dead band beyond which a generating station must contribute to frequency management 
and support.

1 July 2026

Voltage support & FRT elements for voltage obligations. 1 July 2026

Incorporating CACTIS by reference into the Code. 1 July 2026



FSR programme: Work to date (FSO)
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• February 2024: Published a discussion document

• June 2025: Published an issue and high-level options paper

• June 2026: Published a roadmap for Distribution System Operation (feedback closes 31 July)
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FSR programme: Prioritisation of work
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Part 8 Code Amendment and CACTIS

Rob Mitchell, Otis Boyle, Phillip Beardmore
The Electricity Authority
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Review of 
common 
quality 
requirements 
in Part 8 of 
the Code
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Issue 1: 

Frequency

Code amendment

1. ≥10MW generating stations to comply with Code’s 

frequency-related asset owner performance obligations

2. maximum dead band of ±0.1Hz or the inherent dead 

band of the generating unit, as agreed with the System 

Operator, acting reasonably.
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Issue 1: 

Frequency

Key changes from consultation to final 

decision

Code amendment 1: Lower threshold for excluded generating station, from 

30MW to 10MW

• The new term “maximum continuous MW output power” has been 

defined and used, instead of amending the existing defined term 

“maximum export power”

• A generating station subject to the ‘legacy clause’ provisions in the Code 

amendment will not lose its ‘legacy’ status should its maximum 

continuous MW output power increase by less than 5MW above its 30 

June 2027 level.
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Issue 1: 

Frequency

Key changes from consultation to final 

decision

Code amendment 2: Maximum dead band of ±0.1Hz or the inherent dead 

band of the generating unit

• Generators must comply with a maximum dead band of the greater of 

±0.1Hz or the generating unit’s inherent dead band, as agreed with the 

System Operator acting reasonably, at the time of the generating unit’s 

next routine test.

• Geothermal generating units are excluded from the dead band 

requirement due to their inherent inability to comply.
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Issues 2, 3 & 4: 

Voltage

Code amendment

1. ≥10MW embedded generating stations operate in default 

voltage control mode, exporting/importing reactive power 

to maintain voltage at point of connection (POC) when 

synchronised and with POC voltage within applicable range:

a) Default reactive power requirement = ±33% of station’s 

maximum continuous MW output power

b) Unless agreed otherwise with local distributor

2. ≥10MW generating stations comply with Code’s fault ride 

through obligations
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Following conditions must hold:

1. Station electrically connects to local network at nominal voltage of the electrical busbar— 

i. at which (transmission) grid owner has agreed to provide services to local distributor; and 

ii. that is electrically closest* to embedded generating station

 * meaning lowest total impedance between the embedded generating station’s POC and the GXP busbar

2. Station’s maximum continuous MW output power is ≥10 MW

Also:

• Distributor has not directed that the embedded station operate in alternative voltage control mode (eg, 

constant reactive power or constant power factor), to enable distributor to operate local network according 

to good electricity industry practice

• For embedded stations first electrically connected to local networks before 1 July 2027, the station is able 

to comply, without modification, with voltage regulation requirements

When the voltage regulation obligation applies
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Issues 2, 3 & 4: 

Voltage

Changes made following consultation

1. Default voltage support obligation applies when:

a) voltage at embedded generating station’s POC is within 

relevant 11–110 kV range in new clause 8.23A

b) embedded generating station is synchronised with the 

local distribution network

These changes are to align with existing clause 8.23
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Issues 2, 3 & 4: 

Voltage

Changes made following consultation

2. Define ‘maximum continuous MW output power’ instead of 

amending existing defined term ‘maximum export power’

3. Cut-off date for generating stations to be subject to ‘legacy 

clause’ provisions moved from 1 July 2026 to 1 July 2027

4. Generating stations subject to ‘legacy clause’ provisions will 

not lose ‘legacy’ status should maximum continuous MW 

output power increase by <5MW above 30 June 2027 level
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Issues 2, 3 & 4: 

Voltage

Changes made following consultation

5. Authority has requested System Operator amend FRT 

studies it gets generators to do to prove compliance with 

Code’s FRT requirements

• For generating stations with maximum continuous MW 

output power of ≥10MW but <30MW

• May prove compliance by doing a single machine 

infinite bus test, using FRT curve in Code
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Issue 6: 

Information

Code amendment

1. Connected Asset Commissioning, Testing and 

Information Standard (CACTIS)

2. 10MW threshold for modelling, operational 

communications and high-speed data

3. Legacy clause arrangements
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Issue 6: 

Information

Changes to Code amendment

1. Original Equipment Manufacturers (OEMs) may provide 

modelling information to System Operator on behalf of 

asset owners

2. Strengthen protections for OEMs’ intellectual property

3. Distributors and direct consumers have until 1 July 

2027 to comply with controllable load indications and 

measurements obligation



Compliance with Part 8 of the Code
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ASSET  
OWNERS

• Understand 
applicability

• Update asset 
capability 
statement

• Demonstrate 
compliance 

SYSTEM 
OPERATOR

• Monitor compliance 
obligations

• Maintain list of 
legacy stations

• Escalate Code 
breaches to the 
Authority

ELECTRICITY 
AUTHORITY

• Initial screening of 
any breach 
allegations

• Formal 
investigation

• Rulings panel

• Independent body
• Enforces the Code 
• Can order 

pecuniary penalties 
or compensation

RULINGS 
PANEL



Rulings panel: Members
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Mel Orange
Chair

Matthew Dunning KC
Deputy Chair

Dr Stephen Jay
Member

Paul Webber
Member

Lee Wilson
Member

More information: Rulings panel members | Electricity Authority Rulings Panel

https://www.electricityrulingspanel.govt.nz/members/


What asset owners should be doing now
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Existing assets (or assets that will first electrically connect before 1 July 2027):

• Determine whether legacy provisions apply

• Review compliance with new Code requirements

• Confirm asset capability statement is current and, if not, provide updated version to the System 

Operator.

New assets (electrically connecting from 1 July 2027 onwards):

• Design for compliance from the outset

• Consider new Code requirements during commissioning

• Ensure controls and testing programmes adequately demonstrate compliance.



THANK YOU



Useful links

28

• Future security and resilience webpage

• Future security and resilience roadmap- August 2022

• Frequency-related Code amendments – Decision paper

• Voltage-related Code amendments – Decision paper

• Connected Asset Commissioning, Testing and Information Standard (CACTIS) – Decision paper

• Connected Asset Commissioning, Testing and Information Standard (CACTIS)

For any queries on the FSR programme, please email the team at fsr@ea.govt.nz 

https://www.ea.govt.nz/projects/all/future-security-and-resilience/
https://www.ea.govt.nz/projects/all/future-security-and-resilience/
https://www.ea.govt.nz/documents/1980/Covering-Paper-FSR-Final-Roadmap-and-Phase-Three.pdf
https://www.ea.govt.nz/documents/1980/Covering-Paper-FSR-Final-Roadmap-and-Phase-Three.pdf
https://www.ea.govt.nz/documents/1980/Covering-Paper-FSR-Final-Roadmap-and-Phase-Three.pdf
https://www.ea.govt.nz/documents/1980/Covering-Paper-FSR-Final-Roadmap-and-Phase-Three.pdf
https://www.ea.govt.nz/documents/9422/Promoting_reliable_electricity_supply_-_Frequency-related_Code_amendments_-_De_WfxQ2HR.pdf
https://www.ea.govt.nz/documents/9422/Promoting_reliable_electricity_supply_-_Frequency-related_Code_amendments_-_De_WfxQ2HR.pdf
https://www.ea.govt.nz/documents/9422/Promoting_reliable_electricity_supply_-_Frequency-related_Code_amendments_-_De_WfxQ2HR.pdf
https://www.ea.govt.nz/documents/9422/Promoting_reliable_electricity_supply_-_Frequency-related_Code_amendments_-_De_WfxQ2HR.pdf
https://www.ea.govt.nz/documents/9422/Promoting_reliable_electricity_supply_-_Frequency-related_Code_amendments_-_De_WfxQ2HR.pdf
https://www.ea.govt.nz/documents/9422/Promoting_reliable_electricity_supply_-_Frequency-related_Code_amendments_-_De_WfxQ2HR.pdf
https://www.ea.govt.nz/documents/9421/Promoting_reliable_electricity_supply_-_A_voltage-related_Code_amendment_-_Dec_OFpOip5.pdf
https://www.ea.govt.nz/documents/9421/Promoting_reliable_electricity_supply_-_A_voltage-related_Code_amendment_-_Dec_OFpOip5.pdf
https://www.ea.govt.nz/documents/9421/Promoting_reliable_electricity_supply_-_A_voltage-related_Code_amendment_-_Dec_OFpOip5.pdf
https://www.ea.govt.nz/documents/9421/Promoting_reliable_electricity_supply_-_A_voltage-related_Code_amendment_-_Dec_OFpOip5.pdf
https://www.ea.govt.nz/documents/9421/Promoting_reliable_electricity_supply_-_A_voltage-related_Code_amendment_-_Dec_OFpOip5.pdf
https://www.ea.govt.nz/documents/9421/Promoting_reliable_electricity_supply_-_A_voltage-related_Code_amendment_-_Dec_OFpOip5.pdf
https://www.ea.govt.nz/documents/9952/Connected_Asset_Commissioning_Testing_and_Information_Standard__Decision_paper_BRfMUbx.pdf
https://www.ea.govt.nz/documents/9952/Connected_Asset_Commissioning_Testing_and_Information_Standard__Decision_paper_BRfMUbx.pdf
https://www.ea.govt.nz/documents/9952/Connected_Asset_Commissioning_Testing_and_Information_Standard__Decision_paper_BRfMUbx.pdf
https://www.ea.govt.nz/documents/9952/Connected_Asset_Commissioning_Testing_and_Information_Standard__Decision_paper_BRfMUbx.pdf
https://www.ea.govt.nz/documents/10253/Connected_Asset_Commissioning_Testing_and_Information_Standard_CACTIS_-_effect_Q4YCp0B.pdf
https://www.ea.govt.nz/documents/10253/Connected_Asset_Commissioning_Testing_and_Information_Standard_CACTIS_-_effect_Q4YCp0B.pdf
mailto:fsr@ea.govt.nz
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Legacy Clause Provisions

Otis Boyle, Phillip Beardmore, Varun Nand 
The Electricity Authority & Transpower



Legacy clause 

arrangements

• Legacy clause arrangements under the 1 July 

2026 frequency and voltage Code amendments

• Legacy clause arrangements under the 1 July 

2026 CACTIS Code amendment

30



Legacy arrangements under frequency & voltage Code changes

Existing excluded generating stations

(transmission and distribution connected)

• Continue to be an excluded generating station 

from 1 July 2026 if:

• station unable to comply, without 

modification, with ≥1 requirements an 

excluded generating station is subject to

• asset owner updates station’s asset 

capability statement (ACS)

31

Generating stations first electrically connecting over 

1 July 2026 – 30 June 2027

(transmission and distribution connected)

• Are an excluded generating station from 1 July 

2026 if:

• station unable to comply, without modification, 

with ≥1 requirements an excluded generating 

station is subject to

• asset owner updates station’s ACS

• before 1 August 2026 asset owner confirms 3 

things in writing to System Operator…
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Generating stations first electrically connecting over 1 July 2026 – 30 June 2027

…that the asset owner has:

1. secured financing that enables asset owner to develop and commission station

2. obtained all consents necessary to enable asset owner to develop and commission station

3. obtained rights to use land on which station is to be located

Legacy arrangements under frequency & voltage Code changes
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Legacy clause provisions cease applying to a generating station if:

• a modification is made to station that means it can comply with all requirements it would be subject to if 

not an excluded generating station

• station’s maximum continuous MW output power increases by ≥5 MW above its pre 1 July 2027 level

Legacy arrangements under frequency & voltage Code changes



Legacy arrangements under CACTIS Code changes

Existing generating stations and generating stations 

first electrically connecting over 1 July 2026 – 30 

June 2027

Legacy clause provisions apply if:

• station continues to comply with existing   

Part 8 requirements; and

• station unable to comply, without 

modification, with ≥1 CACTIS requirements; 

and  

• asset owner updates station’s ACS

34

Generating stations first electrically connecting over 

1 July 2026 – 30 June 2027

For legacy clause provisions to apply, asset owners 

must confirm:

• secured financing 

• obtained all necessary consents 

• obtained rights to use land on which station is 

to be located



Legacy arrangements under CACTIS Code changes

Legacy clause provisions do not apply to:

• CACTIS time frame requirements (Chapter 1)

• CACTIS requirement for connected asset owners 

to provide System Operator with indications and 

measurements (Chapter 8)

35

Legacy clause provisions cease applying to a 

generating station if:

• a modification made to station that results in a 

≥5% change to station’s― 

i. MW rating; or 

ii. frequency response curve for ≥100 

milliseconds; or 

iii. voltage response curve for ≥100 

milliseconds



Generating 
station

Complies with 
existing Part 8

Unable to 
comply with 
CACTIS 
without 
modification

Updates ACS Secures 
financing

Obtains 
consents

Obtains land 
rights

Connected 
before 1 July 
2026

Connected 
before 1 July 
2027

Legacy clause provisions do not apply to:

• CACTIS  time frame requirements (Chapter 1)

• CACTIS requirement for connected asset owners to provide System 

Operator with indications and measurements (Chapter 8) 

Legacy clause provisions cease applying to a generating station if a 

modification is made to station that results in a ≥5% change to station’s― 

i. MW rating; or 

ii. frequency response curve for ≥100 milliseconds; or 

iii. voltage response curve for ≥100 milliseconds

Legacy arrangements under CACTIS Code changes
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How to apply for legacy?

Varun Nand
Senior Engineer | Power Systems Group
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Who can apply for legacy?

38

Voltage & Frequency and CACTIS legacy application process been 
split into two categories based on when you first electrically connect.

Existing

First electrically connects 
to grid or local network 

before 1st July 2026

Legacy status 
note

Committed

First electrically connects to grid or 
local network after 1 July 2026 but 

before 1 July 2027

Legacy  provision application 

Legacy status note
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How to apply? → Legacy Status Note

Ensure ACS is up to date.

Legacy Status Note: available on the 
SO’s CACTIS webpage

1) Excluded generating station

• Clause reference and brief explanation of 
modification (any attachment or reference).

39

https://www.transpower.co.nz/system-operator/information-industry/asset-owner-requirements/connected-asset-commissioning-testing
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How to apply? → Legacy Status Note (continued)

2) Embedded generating station voltage obligations

• Provide confirmation of Tech Code A, 5 (2B) – e.g. SLD

• Extent of compliance with  8.23A  and Tech Code A, 5 (2A) – e.g. capability curve, model etc.

• Agreement with EDB in relation to voltage control or brief explanation of modification (any 
attachment or reference)

3) CACTIS

• Chapter and paragraph reference

• Brief explanation of modification (any attachment or reference)

Next

• Upload Legacy Status Note to ACS, publish ACS and email Compliance mailbox

40
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How to apply? → Legacy Provision Application

Legacy Provision Application: form available on 
the SO’s CACTIS webpage

Confirm:

• AO and station information

• Connection date is after 1 st  July 2026 but before 1 st  July 
2027

• Finance, Consent and Rights to use of land

• Attach any other relevant information

• Submit Legacy Note after  first electrical connection

41

https://www.transpower.co.nz/system-operator/information-industry/asset-owner-requirements/connected-asset-commissioning-testing
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When to apply for legacy?

42

Legacy Provision 
Application

Legacy Status Note

Existing n/a
Before 

1st August 2026

Committed
Before 

1st August 2026
After first connects 

(before 1st July 2027)

The SO will maintain a list of generating stations
with legacy status on the CACTIS webpage .
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Connection Study Requirements

Chris Challen
Engineer | Power Systems Group
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Connection
Station 

Capacity (x)
Frequency obligations 

8.17 - 8.21
Voltage range 

obligations 8.22
Voltage support 
obligations 8.23

Voltage support 
obligations 8.23A

Fault ride through 
obligations 8.25A

Grid x ≥ 30 MW     

Grid 10 ≤ x < 30 MW  ➔      ➔ 

Grid x < 10 MW   
1
  

1
  

Embedded x ≥ 30 MW     ➔  
2



Embedded 10 ≤ x < 30 MW  ➔     ➔  
2

 ➔ 

Embedded x < 10 MW     

Asset Owner Performance Obligations

44

1  These voltage obligations are not required to be demonstrated in a Connection Study
2  Refer to EIPC Schedule 8.3, Technical Code A, Clauses 5(2A) and 5(2B) for further information
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Voltage Support for Embedded Generation

New EIPC Obligation 8.23A

• If the station meets the conditions specified 
in EIPC Schedule 8.3, Technical Code A, 
Clauses 5(2A) and 5(2B), then 

• Unless otherwise agreed with the distributor,

• Station must be capable of exporting  and 
importing  a minimum of 33%  of its MW 
capacity as reactive power,

• Measured at station’s point of connection

45
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Connection
Station 

Capacity (x)
Power-flow 

study

Reactive 
power 

capability 
study

Frequency 
regulation & 
tuning study

Voltage 
regulation & 
tuning study

Short circuit 
study

Fault ride 
through 

study

Transient 
stability 

study
M1 model

Grid x ≥ 30 MW        

Grid 10 ≤ x < 30 MW    ➔     ➔   

Grid x < 10 MW        

Embedded x ≥ 30 MW   ➔  
1

  ➔     

Embedded 10 ≤ x < 30 MW  ➔   ➔  
1

 ➔   ➔   ➔   ➔   ➔   ➔ 

Embedded x < 10 MW        

Connection Study requirements

46

1  Refer to EIPC Schedule 8.3, Technical Code A, Clauses 5(2A) and 5(2B) for further information

• If commissioning a Dynamic Reactive Power Compensation Device ≥ 10 Mvar, please discuss your Connection Study requirements with System Operator

• Any station with at least one generating unit ≥ 1 MW must also provide an Asset Capability Statement (ACS)
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General Changes to Connection Study Process

Submission

• Connection Study ➔ ACS

• m1 model (non -confidential) ➔ ACS

• m1 model (confidential) ➔ Fileshare  link to lead engineer

Deadlines

• Submit final copies  at least 2 months prior  to electrical 
connection to a network, we recommend submitting 
initial version 6 months prior to connection

• System Operator must review final copies within 
20 business days

Encrypted models

• Consent may be sought for sharing encrypted models 
with other asset owners for FRT study only

47
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Key Changes to Specific Study Requirements

Power -Flow Study

• Minimum 3 -year horizon is now mandatory

Reactive Power Capability Study

• Study must be undertaken with asset generating at 
100%, 50% and 30%

• BESS study must be undertaken with asset charging at 
100%, 50% and 30%

Frequency Regulation and Tuning Study

• Mandatory to assess performance for disconnection of:

        ◦ the largest generating unit on the island, and

        ◦ the HVDC bipole

48
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Voltage Regulation and Tuning Study

• No material changes

Short Circuit Study

• Calculating ESCR (Effective Short Circuit Ratio) at the 
asset’s point of connection is now mandatory

Transient Stability Study

• For IBR, an unbalanced fault must be applied

Fault Ride Through Study

• Control system settings must be finalized

• If these change during the lifetime of the asset, relevant 
sections of the study must be repeated

49

Key Changes to Specific Study Requirements
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Reduced Scope for Fault Ride Through Study

Existing Requirement
• Synchronous generation must complete 

PowerFactory RMS simulations

• IBR must complete PowerFactory RMS and 
PSCAD EMT simulations

Revised PSCAD Requirement
Following feedback from AO Forum 2025:

• IBR must still complete RMS and EMT 
simulations,

• but if station capacity (x) is 10 ≤ x < 30 MW, 
the EMT simulation scope is reduced to SMIB

50
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Useful links

Connection Study Guidelines
• GL -EA -953 - Connection Study Requirements for New Generating Assets

CACTIS - Chapter 5: Connection Study Requirements
• Connected Asset Commissioning Testing and Information Standard

EIPC - Asset Owner Performance Obligations
• Part 8 - Common quality | Electricity Authority

51

https://static.transpower.co.nz/public/bulk-upload/documents/GL-EA-953%20Connection%20Study%20Requirements%20for%20Connecting%20a%20New%20Generating%20Station.pdf?VersionId=jmZ7sbw_8v84tZX889uH.ev1ax3l8iu3
https://static.transpower.co.nz/public/bulk-upload/documents/GL-EA-953%20Connection%20Study%20Requirements%20for%20Connecting%20a%20New%20Generating%20Station.pdf?VersionId=jmZ7sbw_8v84tZX889uH.ev1ax3l8iu3
https://static.transpower.co.nz/public/bulk-upload/documents/GL-EA-953%20Connection%20Study%20Requirements%20for%20Connecting%20a%20New%20Generating%20Station.pdf?VersionId=jmZ7sbw_8v84tZX889uH.ev1ax3l8iu3
https://static.transpower.co.nz/public/bulk-upload/documents/GL-EA-953%20Connection%20Study%20Requirements%20for%20Connecting%20a%20New%20Generating%20Station.pdf?VersionId=jmZ7sbw_8v84tZX889uH.ev1ax3l8iu3
https://static.transpower.co.nz/public/bulk-upload/documents/GL-EA-953%20Connection%20Study%20Requirements%20for%20Connecting%20a%20New%20Generating%20Station.pdf?VersionId=jmZ7sbw_8v84tZX889uH.ev1ax3l8iu3
https://static.transpower.co.nz/public/bulk-upload/documents/GL-EA-953%20Connection%20Study%20Requirements%20for%20Connecting%20a%20New%20Generating%20Station.pdf?VersionId=jmZ7sbw_8v84tZX889uH.ev1ax3l8iu3
https://static.transpower.co.nz/public/bulk-upload/documents/GL-EA-953%20Connection%20Study%20Requirements%20for%20Connecting%20a%20New%20Generating%20Station.pdf?VersionId=jmZ7sbw_8v84tZX889uH.ev1ax3l8iu3
https://static.transpower.co.nz/public/bulk-upload/documents/GL-EA-953%20Connection%20Study%20Requirements%20for%20Connecting%20a%20New%20Generating%20Station.pdf?VersionId=jmZ7sbw_8v84tZX889uH.ev1ax3l8iu3
https://www.ea.govt.nz/documents/9520/Connected_Asset_Commissioning_Testing_and_Information_Standard_CACTIS.pdf
https://www.ea.govt.nz/documents/9520/Connected_Asset_Commissioning_Testing_and_Information_Standard_CACTIS.pdf
https://www.ea.govt.nz/code-and-compliance/the-code-electricity-industry-participation-code-2010/part-8-common-quality/
https://www.ea.govt.nz/code-and-compliance/the-code-electricity-industry-participation-code-2010/part-8-common-quality/
https://www.ea.govt.nz/code-and-compliance/the-code-electricity-industry-participation-code-2010/part-8-common-quality/
https://www.ea.govt.nz/code-and-compliance/the-code-electricity-industry-participation-code-2010/part-8-common-quality/
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Testing Requirements

Nadya Putri
Engineer | Power Systems Group
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Summary of Obligation Changes

Change to Excluded 
Generating Stations
• MW < 10

Stations 10 ≤ x < 30 MW now 
must:
• comply with expanded obligations

• perform routine testing

53
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Summary of Test Requirement Changes

Generators
• Deadband + -0.1 Hz

• Event data in lieu of testing

• Engineering methodology 

54

Capacitors
• Now applies to each asset owner with a shunt 

capacitor directly connected to a network

Reactive Power Devices
• ≥10 MVARs must perform routine tests

• Applies to grid connected  and  embedded
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Generator Test Requirements

Connection
Station 

Capacity (x)
Generating Unit 

Frequency response

Generating Unit* 
Frequency control 

system

Generating Unit* 
Transformer voltage 

control

Generating Unit* 
Voltage response and 

control

Grid x ≥ 30 MW    

Grid 10 ≤ x < 30 MW  ➔   ➔   

Grid x < 10 MW    

Embedded x ≥ 30 MW    ➔   ➔ 

Embedded 10 ≤ x < 30 MW  ➔   ➔   ➔   ➔ 

Embedded x < 10 MW    

For all inverters ≥ 10 MW with voltage obligations, a change of firmware of control system must be followed immediately by the 
appropriate tests, where the change has the potential to materially affect the performance of the generating station – rather than test 
within 3 months of the change.
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Generating Unit vs Station
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Testing Guideline

Generators
• Frequency deadband (GEN_DBD)

• Frequency step response (GEN_FSP)

• Voltage step response (GEN_VSR)

• Generator Capability (GEN_CAP)
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IBRs
• Frequency d eadband  (ING_DBD)

• Frequency step response (ING_FSP)

• Voltage step response (ING_VSR)

• Reactive power capability (ING_RPC)
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Testing Guideline

Static Shunt Reactive 
Compensation
• Test to confirm general parameters

• Nominal rating

• Impedance

58

STATCOM Dynamic Reactive 
Compensation
• Test to confirm general SVC or 

STATCOM parameters

• Voltage control

• Voltage step response (DVS_VSR)

• Reactive power capability (DVS_RPC)
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Event Data in Lieu of Testing

Verify the Control System of the 
Generating Station

• High speed monitor

• Provide event data within 10 business days of 
event

• Event must have occurred within the required 
testing interval

The event data must show:

- The station meeting its AOPOs

- The station meeting its technical requirements

59
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Summary

60

All required assets to change their frequency deadband to + -0.1 Hz at their next 
routine test.

10-30 MW stations must demonstrate compliance through:
• Frequency response/control testing

• Voltage response/control testing.

Each asset owner with reactive power devices larger than and equal to 10 MVAR 
must perform routine testing.
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Modelling Requirements

Anjana Madurapperuma  and Snehalkumar  Joshi
Engineer and Senior Engineer | Power Systems Group
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CACTIS Chapter 4 - Overview

Modelling Requirements
• m1 (connection study) and m2 

(validated model) models required for 
all assets in asset group 2

• PowerFactory  (PF) and PSCAD m2 
models must be validated against test 
data

• TSAT model must be benchmarked 
against validated PSCAD model

• Key settings must be available for the 
System Operator to change

• User guides, among other 
documentation, must  be provided

62

Model What must be 
modelled?

Model Software Packages

Synchronous BESS/Wind/Solar

m1 control system with:
- control modes
- protection systems 
(F and V protection at a 
minimum)

PowerFactory PSCAD
PowerFactory

m2 control system with:
- intended control mode
- transition between 
controls    
- protection systems

PowerFactory PSCAD
TSAT

PowerFactory 
(Unencrypted)
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Model Numerical Stability Requirements

RMS Models
• Stable for frequencies between 45 -55 

Hz, and voltages between 0 -1.3 p.u

• Stable for a 120s non -disturbance

• Stable for 60s following any setpoint 
changes or a contingency

• Stable with a minimum 5ms integration 
timestep

63

EMT Models
• Initialisation  must match loadflow  

solution closely

• Must initialise  within 3 seconds, and 
have snapshot capability

• Stable for a 30s non -disturbance

• Support a 10 µs or greater timestep
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Model Documentation

Must Include:
• A full description of the model

• Instructions on model use and limitations, 
including software -related limitations

• Descriptions of the control functions and 
specific features of the models

• Values and ranges of all configurable settings 

• Mapping of PF and TSAT control blocks, and 
PSCAD model control blocks where applicable

• Instructions to re -compile the model when 
the System Operator migrates to new 
software package versions

64
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Complete model updates 
within 3 months of request.

Model Updates and Maintenance

Update Your Models If:
• The SO indicates it is updating software package 

versions or

• An event investigation uncovers issues with a model, 
and the SO requests it be updated 
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New Modelling 
Guidelines

• Previously  the guideline for 
both synchronous machines 
and IBR

• Now  contains requirements 
for synchronous machine 
modelling

66

• Now  contains requirements 
for IBR and DFIG modelling
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Modelling Guidelines: Commonalities and Changes

Unchanged
• Intended model use

• Model performance and reliability 
requirements

• Model adequacy requirements

• Validation report requirements

67

Changed
• Model acceptance criteria

• More detailed network model 
integration section

• User guide requirements

• New subsection on both:

• testing parameter integrity,  

• model validation parameter integrity
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Changes – Model Acceptance Criteria

Steady -state (non -
disturbance)
• P, Q, V, and F remain within given 

ranges for 120s (RMS) or 30s (EMT)

Transient Response
• Requirements on various times (e.g. 

delay, rise, peak, settling) and other 
control system responses

• IBR have additional small signal 
response (oscillation test) acceptance 
criteria for TSAT benchmarking

68
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Changes – Network Model Integration

Non -disturbance Simulation
• 120s (RMS) or 30s (EMT) simulation 

time

• Simulation will confirm stable P, Q, 
V, and F 

Disturbance Simulations
• 3ph -g and 2ph -g faults

• Under - and over -frequency events 

• Model should remain stable 
following fault clearance and 
system recovery

69
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GL -EA -716 – Synchronous Assets

Unchanged
• Required detail on generator model 

parameters, voltage control systems, 
and frequency control systems and 
turbines.

• Request for unencrypted  
Powerfactory  models

70

Changes to the guideline
• No longer has TSAT or PSCAD sections 

as these are not required model 
software packages for synch machines
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GL -EA -1311 – IBRs, BESS and DFIGs

Unchanged
• RMS model initialisation  requirements

• Scope for modelling static VAR 
systems

71

Changes to the guideline
• More detail on EMT model  

performance requirements

• New section for benchmarking TSAT 
model against PSCAD model

• New section on impedances required 
to be modelled 

• More detail on aggregation 
requirements
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GL -EA -1311 – EMT Models: Performance 

Large disturbance
The model must:

• Correctly represent converter current 
responses

• Demonstrate stable and physically 
realistic PLL behaviour

• Correctly represent the dynamic 
behaviour  of the plant

72

Small disturbance
The model must:

• Accurately represent small -signal  and 
control interaction dynamics

• Support frequency  or dq -fram e 
interrogation ( eg  
impedance/admittance scanning)
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GL -EA -1311 - Benchmarking

Measured Quantities

• POC RMS bus voltage and frequency

• Plant active and reactive power

• Control signals (as applicable)

• Vd , Vq , id, iq, PLL angle and frequency

• FRT flags, protection flags

Tests

• Non -disturbance

• Voltage step, frequency step

• Fault response

• Frequency controller priority

• Modulation/Oscillation Test

73
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GL -EA -1311 - Impedances

Grid -connected
• Zeq  – Total station impedance, as seen 

from the PoC

• Impedance of each string of inverters 
from the collector bus. 
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Embedded
• Z_indicative  - an approximate 

impedance of the distribution network, 
as seen from the GXP.

• Zeq  – Total station impedance, as seen 
from the PoC
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GL -EA -1311 - Aggregation 

75
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RMS Model Submission – Synch Machines

76
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RMS Model Submission – IBR

77
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EMT Model Submission – IBR

78
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Model Confidentiality

Confidentiality of Models
• Captured in the Code itself (Decision 

paper)

o (Clause 3(2A)(a) and (b) of Technical 
Code A)

• OEM feedback – EA -SO -OEM discussion

79
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Model Confidentiality

Confidentiality of Models
• Captured in the Code itself (Decision paper)

o (Clause 3(2A)(a) and (b) of Technical Code A)

• OEM feedback – EA -SO -OEM discussion

SP -EA -1365 
• New document published

• SO confidentiality provisions

• Storage of models

• Access to model storage

• Use of models

80
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Operational Communications and High -speed 
Data Requirements

Kanishka Fonseka
Senior Engineer | Power Systems Group



CACTIS Chapter 8 
Operational Communications Requirements
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Context  

• Chapter 8 replaces Tech Code C in 
Schedule 8.3

• All requirements in the Tech Code C are 
included

• Plus  some new measurement and 
indication requirements
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Additional Operational Communications Requirements

Generators (common 
for all types of 

generators)

Indication or measurement Values required

Frequency Control Operation Mode Enabled/disabled

Voltage Control Operation Mode Enabled/disabled 

Power System Stabiliser or Power Oscillation Damper Status Enabled/disabled

Station HV Bus voltage (if HV bus is not owned by the GO) kV (+/-2% accuracy)

Wind, solar and BESS

Indication or measurement Values required

Number of active inverters or wind turbines in the generating 
station

Station available MW The available active 
power if generating the 
maximum active power 
possible given the 
available fuel resource

Station MV busbar voltage kV

84



85

BESS

Indication or measurement Values required

Generating station state of charge (%) Must be the energy stored in the BESS as a 
percentage of nameplate rated capacity, 
irrespective of any state of charge limit

Solar
Indication or measurement Values required

Solar irradiance horizontal (W/m2) Must be the average of all sensors on the site

Wind

Indication or measurement Values required

Wind speed at nacelle height (km/h) Must be the average of every nacelle or group 
of nacelles

Additional Operational Communications Requirements
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Hybrid plant

Indication or measurement Values required

Generation station intermittent generation MW Import and export (+/-2%)

Generation station BESS Injection/Load MW Import and export (+/-2%)

Grid Owner

Indication or measurement Values required

Reactive Power Controller status Enabled/disabled

Reactive Power Controller setpoint kV or MVAr

Additional Operational Communications Requirements
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*Per GXP unless agreed otherwise by the asset owner and the System Operator

Connected asset 
owner

Indication or measurement Values required

Controllable load available MW Any controllable load that is 
not currently off
or armed for interruptible load 
Actual or calculated (±5% 
accuracy) *

Controllable load currently off MW Actual or calculated (±5% 
accuracy) *

Controllable load armed for interruptible load MW Actual (±2% accuracy) *

Additional Operational Communications Requirements

87



88

What Asset Owners Need to Do

Connected Asset Owners -  provide controllable 
load data by 1 July 2027

• Through the existing or new ICCP configuration, or

• Through a third -party provider

Other Asset Owners – Existing or committed
• Add additional data through ICCP data set, or

• Seek relief through legacy clause

Other Asset Owners – New
• Comply all data requirements though ICCP

88



CACTIS Chapter 9 
High -speed Data Requirements
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Context

• New requirement

• AOs to provide post event data for 
event analysis/investigation

• AOs to provide routine test data in 
accordance with CACTIS Chapter 7
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High -speed Data Requirements

Indication or measurement Notes

Generating station active power (MW)

Must provide all values other than frequency per-phase

Generating station reactive power (MVAr)

Generating station frequency (Hertz)

Generating station transformer HV voltage (kV)

Generating station transformer HV current (A)
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High -speed Data Requirements

Triggers

GPS time stamped data recording
• Pre -trigger, 10 s

• Post -trigger, 120 s

• At a resolution of 20ms or better

Trigger type Setting

Under-voltage 90% Nominal voltage

Over-voltage 110% Nominal voltage

Under-frequency 49.5 Hz

Over-frequency 50.5 Hz
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What Asset Owners Need to Do

Generators – Existing or committed
• If not present, install high -speed data 

monitors, or

• Seek relief through legacy clause

Generators – New
• Comply with high -speed data monitoring 

requirement

93
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Operational Communications and High -speed 
Data Requirements

Discussion
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Updates to Information and Guidelines

Cris Cucerzan
Technical Enablement Specialist | Power Systems Group
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Generation Connection Guide

Webpages

1st Point of Access
Information
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Generation Connection Guide

• Consolidated processes into three 
workstreams:

• Market registration information 
integrated within Workstream C.

• Dispatch information shifted online.

A: Transmission 
Connection

for all generating stations connecting 
directly  to Transpower’s  grid

B: Operational 
Data Integration

for all generating stations connecting 
directly  to Transpower’s  grid and  
embedded  generating stations > 10 MW 
capacity.

C: Generation 
Commissioning

for all generating stations with > 1 MW 
capacity.
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How to Connect

Workstream A:
Transmission Connection

Workstream B:
Operational Data Integration

Workstream C:
Generation Commissioning

Enquiry to
Transpower’s Customer 
Solutions Team (if grid-

connected)

Operational Data 
Integration Work 

Request Form

Commissioning 
Generation Initiation 

Form

Entry Point

Questions along the way? Contact Customer Solutions at 
customer.solutions@transpower.co.nz. 

mailto:customer.solutions@transpower.co.nz
mailto:customer.solutions@transpower.co.nz
mailto:customer.solutions@transpower.co.nz
mailto:customer.solutions@transpower.co.nz
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• Operational Data Integration

• About Generation Offers and Dispatch

New Webpages
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• Ancillary Services

New Webpages
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• CACTIS

New Webpages
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• Commissioning Generation & FAQs

• Asset Testing

Updated Webpages
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• Asset Capability Statements

• Power System Studies and Modelling

Updated Webpages
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Guidelines

Templates

Forms

Detailed Information
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Generation Commissioning Compliance Deliverables

Feasibility Initiation Planning Delivery Commissioning Closeout

- Code Commissioning Plan
- Engineering Methodology
- M1 Model
- Connection Study Report
- Operational Test Plans
- Final Dataset and Dispatch
- Protection Coordination Statement

- Final ACS
- Final Test 

Results
- M2 Model
- Final 

Compliance 
Assessment

Draft → Final copy

Planning ACS → 
Pre-commissioning ACS
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• Adjusted time frames:

• CACTIS -mandated timelines

• Recommended timings for starting 
and drafting

• Aligned with new Operational Data 
Integration workstream

Generation Commissioning 
Process (GL -EA -404)
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• Adjusted to CACTIS time frames

• Redesigned functionality

Code Commissioning Meeting 
Minutes Template (DT -EA -1146)
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• Redesigned functionality

• “Hidden” text for instructions and 
examples

• Removed collapse/expand feature

• Aligned with CACTIS references

Code Commissioning Plan 
Template (DT -EA -338)

Deliverable: Code commissioning plan
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• Merged Asset Owner and System
Operator guides 

• Updated references to CACTIS ,
especially Chapter 3 (ACS)

• Updated some images to align with
June 2026 version of ACS

ACS User Guide (UG -SD -961)

Deliverable: Planning, Pre-commissioning, and Final ACS
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• Aligned with Chapter 5 of CACTIS

• Various study updates

• Revised FRT study scope

Connection Study Requirements 
(GL -EA -953)

Deliverable: Connection study report
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• synchronous 
generating 
units, and

• synchronous 
condensers

Modelling Requirements – there are two guidelines now:

• wind and solar 
generating units,

• batteries (BESS), 
• dynamic 

reactive power 
compensation 
devices, and

• doubly -fed 
induction 
generators 
(DFIG)

Deliverable: M1 and M2 Model
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• Aligned with Chapter 7 of CACTIS

• Ancillary services tests moved to 
new GL -EA -1333 guideline

• Two new IBR tests

Generator Testing Requirements 
(GL -EA -010)

Deliverable: Engineering methodology
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• Moved ancillary services tests 
from GL -EA -010

• Including signal injection curves

• Moved interruptible load tests 
from GL -EA -766

• Refined various test details

Ancillary Services Testing 
Requirements (GL -EA -1333)

Deliverable: Engineering methodology
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• Aligned with CACTIS and testing 
guidelines

• Aligned functionality with Code 
Commissioning plan:

• “Hidden” text for instructions and 
examples

Engineering Methodology 
Template (DT -EA -1337)

Deliverable: Engineering methodology
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• Clarity improvements

• Removed interruptible load tests 
(now housed in GL -EA -1333 Ancillary 
Services Testing Requirements)

• Updated AUFLS testing 
specifications and guidance

Distribution Asset Testing 
Requirements (GL -EA -766)
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• Aligned with CACTIS (can use the 
form to seek relief from CACTIS 
clauses)

• Added black start and multiple 
frequency keeping

Operational Test Plan Form 
(FM -EA -010)

Deliverable: Operational test plans
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• Aligned with CACTIS 

• Included changes to voltage and frequency obligations

Final Compliance Checksheet  
(CL -EA -1147)

Feasibility Initiation Planning Delivery Commissioning Closeout
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Extra Information
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• Part of Operational Data Integration 
workstream

ICCP Dataset Template
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• Aligned with CACTIS

Code Decommissioning Plan 
(DT -EA -389)
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• Commissioning Roles and 
Responsibilities

• Key Commissioning Deliverables

• Getting Ready for Commissioning

Commissioning Onboarding Videos
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https://tinyurl.com/
cactisupdates
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General Discussion 
Q&A
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Closing Address

Anna Li
Manager, Engineering Assurance | Power Systems Group
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