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Health and Safety

« Emergency procedures
e Bathrooms and exits

If unsure: ask a
‘ Transpower staff
member for help



2026 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 Transpower
Sheila Matthews Electricity Authority
10:00-11:00 Part 8 Code Amendment Changes & Rob Mitchell, Phillip Beardmore, Otis Boyle  Electricity Authority
Compliance Management
11:00-11:15 Morning Tea
11:15-12:00 Legacy Clause Provisions & How to Apply Otis Boyle, Phillip Beardmore Electricity Authority
Varun Nand 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 Transpower
Snehalkumar Joshi
14:30-15:00 Operational Communications and High-speed Kanishka Fonseka Transpower
Data Requirements
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




Nimble and Inclusive Courageous

considered and decisive and caring
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Sheila Matthews Manager, Future Security & Resilience (Electricity Authority)




Future Security
and Resilience:
Part 8 review and
Code amendments

Part 8
Review

01 July 2026
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FSR programme: Background

November 2021 August 2022 April 2023 May 2023 July 2023

C-e-e-@-

FSR discussion FSR Roadmap ReviewofPart8 FSR indicators CQTG formed
paper Issues paper published

s
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FSR programme: Work to date (Part 8

» 24 consultations to date comprising issues, options, Code amendment proposals and decisions.

 Decisions:

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 1 May 2025
system operator.

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 1 July 2026
and support.

Voltage support & FRT elements for voltage obligations. 1 July 2026
Incorporating CACTIS by reference into the Code. 1 July 2026

ELECTRICITY
AUTHORITY 9
TE MANA HIKO



FSR programme: Work to date (FSO)

* 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)

ELECTRICITY
AUTHORITY 1 0
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FSR programme:

Challenges & Opportunties

Accommodating
future changes within
technical
requirements

Activity

Review and update Part 8 of the Code

Prioritisation of work

Year 10

31/32

Review and update Parts Parts 6, 7, 13, 14 of the Code to ensure they align to Part 8

fldentify standard to support technical requirements in the Code
Update the Policy Statement to manage emerging risks

Update the System Operator's policies, procedures, guidelines and tools

Managing reducing
system inertia

iCreate a frequency reserve strategy to manage low inertia
Ensure that the Code and market system can accommodate new reserve types

Incorporate new reserve types into the Procurement Plan & testing methodology

Update operational procedures and tools

Operating with low
system strength

finvestigate system strength challenges and opportunities

iIAmend the Code to support performance criteria

IDevelop suitable market products and tools

Balancing renewable
generation

Improve market system and generation/demand forecast

Consider new or revised ancillary services to maintain balancing

Coordination of

Update Grid Owner and System Operator commissioning processes and benchmark agreement

increased connectionise"“’W the approach to planning connection studies

Review operational study tools

Enabling DER services
for efficient power
system operations

Enhance the Code and market system dispatch capability to accommodate DER offers

Improve real-time security modelling within operaitonal tools

Investigate new DER services to support efficient operation of the power system

Visibility and
observability of DER

Establish the impact of DER
Determine the credible event risk of DER

Update the Code to clarify DER obligations and operational requirements

Update procedures and tools to include DER asset information

Investigate changes to ancillary services

Ensure tools monitor the performance of the power system

Update the Code, market system and Procurement Plan to enable new technology to provide ancillary
services

Continually review and update cyber security measures

Encourage and train the workforce's next generation

ELECTRICITY
AUTHORITY
TE MANA HIKO
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Review of
common
quality

requirements
in Part 8 of
the Code
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April 2023 June 2024 May 2025 July 2026

Issues paper Options paper Code Takes effect
amendment
proposal

Issue 1: Code amendment

1. =10MW generating stations to comply with Code’s
frequency-related asset owner performance obligations

Frequency

N C 2. maximum dead band of +0.1Hz or the inherent dead

— band of the generating unit, as agreed with the System
s [Harmonics Operator, acting reasonably.

6 Information

Part 8
Review

7 Terminology .

ELECTRICITY
AUTHORITY 1 4
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Issue 1:
Frequency

1 ‘ Frequency

2 3 4+ Voltage
Part 8

) 5 Harmonics
Review

6 Information

! Terminology ./

Issues paper

April 2023 June 2024 May 2025 July 2026

Options paper Code Takes effect
amendment
proposal

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 SMW above its 30
June 2027 level.

ELECTRICITY
AUTHORITY
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Issue 1;:

Frequency

1 ‘ Frequency

Part 8
Review

2 3 4+ Voltage

5

6

7

Harmonics

Information

Terminology ./

April 2023 June 2024 May 2025 July 2026

Issues paper Options paper Code Takes effect
amendment
proposal

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.T1Hz 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.

dimss
TE MANA HIKO ‘ 1 6



Issues 2, 3 & 4:
Voltage

Frequency i

Par.t8 5  Harmonics |v
Review

1

6 Information |¥

‘ Terminology ./

July 2026

Takes effect

April 2023 June 2024 June 2025

Code
amendment
proposal

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

Issues paper Options paper

2. =10MW generating stations comply with Code’s fault ride
through obligations

TE MANA HIKO | 1 7



When the voltage regulation obligation applies

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. thatis 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 210 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

ELECTRICITY
AUTHORITY 1 8
TE MANA HIKO



April 2023 June 2024 June 2025 July 2026

Issues paper Options paper Code Takes effect

amendment
proposal
| 2 3 & 4: Changes made following consultation
ssues ) " 1. Default voltage support obligation applies when:
a) voltage at embedded generating station’s POC is within
Voltage ) voltag generating

relevant 11-110 kV range in new clause 8.23A

: | b) embedded generating station is synchronised with the
1 requency ‘i . . .

- local distribution network

'.2,'_?'_',4,

;efi‘efv s [Harmomca |1~ These changes are to align with existing clause 8.23

6 Information |¥

‘ Terminology

ELECTRICITY
AUTHORITY _ 1 9
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Issues 2, 3 & 4

Voltage

Part 8
E R

1

Frequency i

5  Harmonics |v

6

7/

Information  |¥

Terminology ./

April 2023 June 2024 June 2025 July 2026

Issues paper Options paper Code Takes effect
amendment
proposal

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 <SMW above 30 June 2027 level

s
TE MANA HIKO | 20



April 2023 June 2024 June 2025 July 2026

Issues paper Options paper Code Takes effect
amendment
proposal

Changes made following consultation

Issues 2, 3 & 4:
Voltage

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

1 I output power of 210MW but <30MW

. I - - May prove compliance by doing a single machine
s I - infinite bus test, using FRT curve in Code

7

Part 8
E R

Terminology

ELECTRICITY
AUTHORITY _ 21
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Issue 6:

Information

1 Frequency

2, 3,4 Voltage
Part 8

. K
Review |
~® Information

Harmonics

Terminology *

April 2023 October 2024 July 2025 April 2026 July 2026

Issues paper Options paper Code Addendumto Takes effect
amendment decision
proposal

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

s
——
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Issue 6:

Information

, Frequency i
2, 3,4 Voltage
[

Part 8 :
. 5 Harmonics
Review

¢ Information

‘ Terminology ./

April 2023 October 2024 July 2025 March 2026 July 2026

Issues paper Options paper Code Decision Takes effect
amendment
proposal

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

s
——
TE MANA HIKO | 23



Compliance with Part 8 of the Code

ASSET
OWNERS

SYSTEM
OPERATOR

* Monitor compliance

obligations

e Maintain list of

legacy stations

 Escalate Code

breaches to the
Authority

ELECTRICITY
AUTHORITY

 Initial screening of

any breach
allegations

e Formal

investigation

* Rulings panel

RULINGS
PANEL

* Independent body
 Enforces the Code
« (Can order

pecuniary penalties
or compensation



Rulings panel: Members

Mel Orange Matthew Dunning KC Dr Stephen Jay Paul Webber Lee Wilson
Chair Deputy Chair Member Member Member

More information: Rulings panel members | Electricity Authority Rulings Panel

ELECTRICITY
AUTHORIT

TE MANA HIK?D' ‘ 25


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

What asset owners should be doing now

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.

ELECTRICITY
AUTHORITY
TE MANA HIKO



ELECTRICITY s

AUTHORITY = THANK YOU

TE MANA HIKO NN



Useful links

» 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

ELECTRICITY
AUTHORITY
TE MANA HIKO


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
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

ELECTRICITY
AUTHORITY
TE MANA HIKO



Legacy arrangements under frequency & voltage Code changes

Existing excluded generating stations Generating stations first electrically connecting over

(transmission and distribution connected) 1 July 2026 - 30 June 2027

« Continue to be an excluded generating station (transmission and distribution connected)

from 1 July 2026 if: » Are an excluded generating station from 1 July

« station unable to comply, without 2026 if:
modification, with =1 requirements an - station unable to comply, without modification,
excluded generating station is subject to with 21 requirements an excluded generating

station is subject to
» asset owner updates station’s asset

capability statement (ACS) « asset owner updates station’s ACS

» before 1 August 2026 asset owner confirms 3
things in writing to System Operator...

ELECTRICITY
AUTHORITY 3 1
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Legacy arrangements under frequency & voltage Code changes

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

ELECTRICITY
AUTHORITY
TE MANA HIKO



Legacy arrangements under frequency & voltage Code changes

Legacy clause provisions cease applying to a generating station if:

» amodification 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

ELECTRICITY
AUTHORIT

TE MANA HIK?D' ‘ 33



Legacy arrangements under CACTIS Code changes

Existing generating stations and generating stations Generating stations first electrically connecting over
first electrically connecting over 1 July 2026 - 30 1 July 2026 - 30 June 2027
June 2027 o
For legacy clause provisions to apply, asset owners
Legacy clause provisions apply if: must confirm:
« station continues to comply with existing « secured financing
Part 8 requirements; and - obtained all necessary consents
- station unable to comply, without - obtained rights to use land on which station is
modification, with =1 CACTIS requirements; to be located
and

» asset owner updates station’s ACS

ELECTRICITY
AUTHORITY 34
TE MANA HIKO



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)

Legacy clause provisions cease applying to a
generating station if:

« amodification 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 2100
milliseconds

ELECTRICITY
AUTHORITY
TE MANA HIKO



Legacy arrangements under CACTIS Code changes

Generating | Complies with | Unable to Updates ACS Secures Obtains Obtains land
station existing Part8 | comply with financing consents rights
CACTIS
without
modification

Connected
before 1 July
2026

v vV
R VOV VSV

Legacy clause provisions do not apply to: Legacy clause provisions cease applying to a generating station if a

_ _ modification is made to station that results in a 25% change to station's—
« CACTIS time frame requirements (Chapter 1)

i MW rating; or
»  CACTIS requirement for connected asset owners to provide System

e i.  frequency response curve for 2100 milliseconds; or
Operator with indications and measurements (Chapter 8)

iii.  voltage response curve for 2100 milliseconds
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Who can apply for legacy?

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

Committed

¥

First electrically connects to grid or

¥

local network after 1July 2026 but
before 1July 2027

First electrically connects
to grid or local network
before 1st July 2026

Legacy status
note

¥

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).

Legacy Status Note in response to 2026 Part 8 Code Amendments

1. Complete the following tables to confirm the applicability of legacy clause
provisions to your generating station.

2. For each applicable clause, explatn why your generating station cannot comply
with the new obligatfions. Include references to any other refevant Code clauses,
subclauses, or Technical Codes. You can use the appendix for any additienal
diagrams, files, or further explanation. When you attach supporting files to your
Asset Capability Statement to endorse your explanations, ensure that each file name
begins with the word “legacy” e.g. “Legacy Distributor Fault Ride-Through Study.”

This will facilitate System Operator review processes.

3. Attach this completed document within your ACS. Afterwards, please send an
email to complionce@transpower.co.nz with the subject line: “Legacy Status Note
Added for [STATION 3 LETTER COD.

4. You must update this document and notify the System Operator if there is any
change to the compliance indicated. Note that certain conditions outlined in the
decision papers linked below will invalidate any granted legacy clause provisions, It
is your responsibility to become familiar with the obligations.

Asset Owner

Generating Station

Relevant Clause Legacy Subclause Applicable? ion (incl. to appendix if needed)
The 7 mest (select which cppl) wi ficat
Clause 8.21 Excluded
Generating Stations Subcause (3} Har
o D Osae
Referenced in Frequency- (for generating stations electrically connectad
related Code amendments before 1 July 2020) O ese
Decision Paper p. 27
2nd ok (sted Code ez
amendments Decision Paper p Explain what modification would be reg st . Include
3838 Subclause (4} any firming the upgrade need .. tstter from GEM.
{For generating stations siectrically connecting O |
‘between 1 July 2026 and 1 July 2027)
Provide evidence (eg. via clearly marked SLO) of TC A § (28
Schedule .3 Technical Code
AClause 5 Specific Subdlause (28)
Requirements. Provide evidence (e.g. distributor ogreement or modificatisn requirement) from distributor of
for embedded generating stations - if | - any limitations in reactive power capability and/or
Referenced in Volagz-reisted | applicabls, exolsin and provide direction given - & moat of aperation ather tha voltage mode
‘Code amendments Decision by distributor]
Paperp. 4143
The generation station cannat meet (select which Ggply) without modihicton the
TEE—— Ciuse 875 Transiional reauemens of
Frocess for CACTIS Subclause (1} [ chapter 2: Coda Commissioning Bian
Referenced in CACTIS (for generating stations electrically connected O T chaeer 3¢5
Decision Paper p. 39-40 before 1 Juty 2026) O
Chapter & Modeling
INote: legacy clause provisions
suclude obligations in Chaptar [ chapter 5: Connection study
;d[\;uuega:z]]—yw must still [ chapter 6 Test Plan
ere to those]
Subelause (2} O crapter 7-Testng
[ chapter & Operstional Communications
{for generating stations sisctrically connecting O o O
‘between 1 July 2026 and 1 luly 2027) [ chapter o: High-zpesd Datz
Expioin what modication would be required to meet i Inciude
o firming the upgrad need e, tetter from OEM. |



https://www.transpower.co.nz/system-operator/information-industry/asset-owner-requirements/connected-asset-commissioning-testing

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



How to apply? - Legacy Provision Application

@ VvarunNand | ?

TRANSPOWER S
Legacy Provision Application: form available on Part 8 Code Amendment Legacy

the SO’S CACTlS Webpage Provisions Application Form

This form enables eligible asset owners to apply for a legacy clause provisions as

part of the Part 8 Code amendments introduced by the Electricity Authority. These
changes are detailed in the March 2026 decision papers related to frequency,
woltage and the Connected Asset Commissioning, Testing, and Information
Standard (CACTIS). *

After considering the eligibility criteria detailed in the above decision papers, if you

C O n fi r m ° wish to qualify for the legacy clause provisions, fill out this form before 1 August
2026.
L]

The System Operator will maintain a list of generating stations which are subject to
. . . the legacy clause provisions. This list seeks to include those stations that will
[ J AO d t t f ' ' l t electrically connect between 1 July 2026 and 1 July 2027 and have notified us, via
a n S a I O n I n O r a I O n this form, that they meet the pre-requisites listed below. When those eligible
stations electrically connect to the power system before the 1 July 2027 deadline,
they will be added to the list and published on our CACTIS webpage.

« Connection date is after 15t July 2026 but before 15t July
2 02 7 1. Asset Owner Name *
* Finance, Consent and Rights to use of land
. . 2. Station Name *
« Attach any other relevant information ot o g o s

Submit Legacy Note after first electrical connection


https://www.transpower.co.nz/system-operator/information-industry/asset-owner-requirements/connected-asset-commissioning-testing

When to apply for legacy?

Legacy Provision

Legacy Status Note

Application
. e Before
Existing e 15t August 2026
Before .
Committed 15t August 2026 ARG S

(before 15t July 2027)

The SO will maintain a list of generating stations

with legacy status on the CACTIS webpage.

42
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Asset Owner Performance Obligations

Connection Station Frequency obligations Voltage range Voltage support Voltage support Fault ride through
Capacity (x) 8.17-8.21 obligations 8.22 obligations 8.23 obligations 8.23A obligations 8.25A
Grid X 230 MW M M M M
Grid 10 £ x < 30 MW X =>V M M X => M
Grid x <10 MW 3 f ufy = 3]
Embedded X > 30 MW M &>’ 4|
Embedded | 10 < x < 30 MW ® > H>M° ®> o
Embedded x <10 MW

T 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

Electricity Industry

Unless otherwise agreed with the distributor, PartiCiI;?]t{(ﬁn Code

« 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



Connection Study requirements

Reactive . .
. Frequency Voltage . Fault ride Transient
. Station Power-flow power . . Short circuit ot
Connection . e regulation & regulation & through stability M1 model
Capacity (x) study capability . . study
tuning study tuning study study study
study
Grid X > 30 MW 4| 4| 4| M M M M M
Grid 10 < x < 30 MW 4| X = M M X = M M M
Grid x < 10 MW ] [(x]
Embedded x> 30 MW | >4’ i > M | | v v
Embedded | 10<x<30mMw | E =DM M| EDU =i | =i | > = | = Y|
Embedded x <10 MW

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

* |f 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

Asset Capability Statement (ACS)

Submission
«  Connection Study = ACS
« m1model (hon-confidential) & ACS

« m1model (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
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Key Changes to Specific Study Requirements

B TRANSPOWER

Connection Study Requirements for New

Generating Assets
GL-EA-953

Power-Flow Study

«  Minimum 3-year horizon is how 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:
o the largest generating unit on the island, and
o the HVDC bipole
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Key Changes to Specific Study Requirements

e Voltage Regulation and Tuning Study

Connection Study Requirements for New

Generating Assets
GL-EA-953

 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

« ForIBR, 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



50

Reduced Scope for Fault Ride Through Study

Existing Requirement

 Synchronous generation must complete North siand
PowerFactory RMS simulations

* |IBR must complete PowerFactory RMS and Eﬂ -‘ -
PSCAD EMT simulations S

)
.

o
o
o p—

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

Absolute grid voltage (per un
o




Useful links

Connection Study Guidelines
e 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
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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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Summary of Obligation Changes

Change to Excluded

Generating Stations Promoting reliable electricity
MW <10 supply: Frequency-related

Code amendments

Decision paper

Stations 10 < x <30 MW now
must:

comply with expanded obligations
perform routine testing

10 March 2026
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Summary of Test Requirement Changes

Generators

e Deadband +-0.1Hz
 Event datain lieu of testing

Connected Asset
Commissioning, Testing and
Information Standard

 Engineering methodology

Capacitors (CACTIS)

Decision paper
« Now applies to each asset owner with a shunt
capacitor directly connected to a network

Reactive Power Devices

« 210 MVARs must perform routine tests

 Applies to grid connected and embedded “AEHoRTY

TE MANA HIKO




Generator Test Requirements

Station

Generating Unit

Generating Unit*

Generating Unit*

Generating Unit*

Connection . Frequency control  Transformer voltage Voltage response and
Capacity (x) Frequency response
system control control
Grid x 2 30 MW | | | |
Grid 10 < x < 30 MW ®> U ®> o 7 7
Grid X < 10 MW & & o
- _00___0_0000_000_0_0__"]
Embedded X230 MW | | > >
Embedded 144y <30 MW = 3 ®D> M > o >

For all inverters 2 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

. Generating station

~ | Generating unit
| Generating system

MV Bus Violtage

IndT

My

L

Vollage Levels

-
-
-

Figure A4: Typical configuration of a solar farm with central inverters



Testing Guideline

Generators

Frequency deadband (GEN_DBD)
Frequency step response (GEN_FSP)
Voltage step response (GEN_VSR)
Generator Capability (GEN_CAP)

IBRs

Frequency deadband (ING_DBD)
Frequency step response (ING_FSP)
Voltage step response (ING_VSR)
Reactive power capability (ING_RPC)

B== TRANSPOWER

Generator Testing Requirements
GL-EA-010

TP Ref: GL-EA-0010
Status: Issued
Approval Date: 7/07/2025




Testing Guideline

Static Shunt Reactive
Compensation

 Test to confirm general parameters
Nominal rating
. Impedance

STATCOM Dynamic Reactive
Compensation

 Test to confirm general SVC or
STATCOM parameters

 Voltage control
Voltage step response (DVS_VSR)
« Reactive power capability (DVS_RPC)




Frequency (Hz)

Event Data in Lieu of Testing

485

10 20 30 40
Time (s)

Figure 3: Commonly Injected Frequency Curves to Demonstrate FIR Response
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60

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



Summary

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
» \oltage 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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CACTIS Chapter 4 - Overview

Modelling Requirements What must be
 m1(connection study) and m2 modelleds

(validated model) models required for A BESS/Wind/Solar
all assets in asset group 2

ml control system with: PowerFactory PSCAD
« PowerFactory (PF) and PSCAD m2 'CO”:VOL_modeSt PowerFactory
. . - protection systems
models must be validated against test (F and V protection at a
data minimum)
« TSAT model must be benchmarked m2  control system with: PowerFactory  PSCAD
against validated PSCAD model e 6] SRl mads TSAT
- transition between
« Key settings must be available for the controls PowerFactory
- protection systems (Unencrypted)

System Operator to change

 User guides, among other
documentation, must be provided



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

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 ys or greater timestep

63



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




Model Updates and Maintenance

Update Your Models If:

 The SO indicates it is updating software package
versions or

 Aneventinvestigation uncovers issues with a model,
and the SO requests it be updated

Complete model updates

within 3 months of request.
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New Modelling

[ [ ]
Guidelines
e system operator
Modelling Requirements for Synchronous Modelling Requirements for Inverter-
Assets based Resources
GLEASb GL-EA-1311
e Previously the guideline for «  Now contains requirements e
both synchronous machines for IBR and DFIG modelling

and IBR

 Now contains requirements
for synchronous machine
modelling




Modelling Guidelines: Commonalities and Changes

Unchanged

Intended model use

Model performance and reliability
requirements

Model adequacy requirements
Validation report requirements

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-

d i S‘t U rb an Ce) Generator MW and MVAR | With in £1% of MW and MVAR setpoint
. . . . Synchronous generator -
¢ P, Q, V, and F remain W|th|n g|Ven speed (where applicable) With in 1 pu £ 0.005 pu
ranges for 1208 (RMS) or 308 (EMT) Controlled voltages With in £0.005 pu of Voltage setpoint

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
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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



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

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

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 Small disturbance

The model must: The model must:

 Correctly represent converter current  Accurately represent small-signal and
responses control interaction dynamics

« Demonstrate stable and physically Support frequency or dg-frame
realistic PLL behaviour interrogation (eg

. Correctly represent the dynamic impedance/admittance scanning)

behaviour of the plant



GL-EA-1311 - Benchmarking

IER Under test INF Grid
= g 8 8]
= 1.0021 pu 5 = & 10000 pu
7 700535 deg - z °‘| 0.0000 deg
= = m
IBR :| ConvTR ; Zeq_Collector EI StationTE. INF Pus
-
! 70.00 MW 70.00 MW=, 7-69.63 MW 6063 MW 1 6047 MW 60.47 MW% gm 741\mrE -68.74 MW
0.00 MVAr 0.00MVAr 2 C3.66 MVAr 3.66 MVAr 288 MVAr | 483 MY 43 EI .19 MV Ar 1219 MVAr
4
o Lal —
Model under test INF Grid
IBR. and
Type 4 ConvTR
Average Ph_deg Fipj Vini
P =70 MV_Bus_Gen MV_Bus poC P = 69.92 StationTR. Hv Bus poc P =69.73
Q=-1.76 Q= -2.196 Q=-11.7
T V= 0.0906 Zeq_Collector =0.9902 v=1001 PRl F| 0V
e e -
& [ PISecton } @ #2()=1 & @
' - ' : R4 -
T T N =
Eglx Fault
Grid_Controls - Fault_Control = Apply_Fault
Vinj | Finj | Ph_deg | Faulk_type FaultDuration
—240 =55 —180 W_POC_HV

- a
. 3
. 2
= 1

0.400

AN

0.120

5300 V_POC_HV

v_POC v
POEMY v poc mv

Measured Quantities

« POC RMS bus voltage and frequency
 Plant active and reactive power

«  Control signals (as applicable)

« Vd, Vq,id, iqg, PLL angle and frequency
FRT flags, protection flags

Tests

Non-disturbance
 Voltage step, frequency step
 Fault response

Frequency controller priority

. Modulation/Oscillation Test
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GL-EA-1311 - Impedances

Grid-connected Embedded
« Zeq - Total station impedance, as seen « Z_indicative - an approximate
from the PoC impedance of the distribution network,

- Impedance of each string of inverters as seen from the GXP.

from the collector bus. « Zeq - Total station impedance, as seen
4 5.{ 4| 4| from the PoC
8

| . ! i . F Transpower GXP Distribution network Embedded generation




GL-EA-1311 - Aggregation

Equivalent unit Equivalent collector Station To NZ Power

Aggregated IBR model transformer impedance transformer POC system

~IBR

Zeq collector system

Plant level reactive
compensation
(if applicable)

Equivalent collector Station To NZ Power

impedance tRnsformer system

-

Aggregated Soklkrmodel
— .
Aggrezated BESS model Zeq collector system r

Mant kewel reactive
oI tion
if app licabde
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RMS Model Submission - Synch Machines

Asset Owner / OEM | System Operator

Submit the model on ACS I : : ®  Verify model validation
. : [ initialisation, numerical stability,
A H H performance, accuracy |

\

*  Notify asset owner/ OEM

®  Publish the validated
model of the asset to the
EMI case

Update the model P —

®  Convert the validated

* model for operational and
real-time studies

X




RMS Model Submission - IBR

Asset Owner / OEM

O

Submit the model on ACS

Is the model
confidential 7

Yes
No

Verify model validation

Y

R e s =

[ initialisati ical stability,
performance, accuracy, etc ]

¢  Submit the confidential
encrypted & unencrypted
model on data sharing link

®  Submit a shareable encrypted
or generic WECC model on
ACS

A

'y

_| Store confidential models on
h secure server

y'y
|
|
I
I
I
I
1
1
1
1
1

Update the model

®  Notify asset owner/ OEM
*  Publish the validated

A4

a

model of the asset to the
EMI case

®  Convert the validated
» model for operational and
real-time studies.
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EMT Model Submission - IBR

[ Asset owner / OEM

®

[ Y

Submit the model on ACS

System Operator

Verify model validation
[ initialisation, numerical

Submit the model on
data sharing link

stability, performance,
accuracy, etc ]

?

N

Update the model

Store confidential models on
secure server

»

Notify asset owner/ OEM

Create a tuned generic model
for EMT case

X
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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

Appendix G. Model Requirement Template (AO-OEM)

This appendix is provided as a high-level set of IBR modelling requirements that asset owners can provide OEMs.

G.1 Accepted Software Version

Software Package Accepted Versions

| PowerFactory Version 2024 and above

| DSA tools (TSAT) Version 24 and above

| PSCAD Version 5.02 and above

| PSCAD Compiler Intel Fortran Classic 2021.12.0
Version 2019/2022

| Visual Studio

G.2 Model Details

Maodel type

Project stage

Encryption acceptable

Pre-commissioning Post-commissioning M1 M2
(M1 model) (M2 model)
PF v v v X*
PSCAD “ 4 g 7
TSAT N.A v NA v
*For assets where the PowerFactory model is considered confidential (i.e. not st ble with the
industry through the Electricity Authority’s PowerFactory case files), a shareable encrypted model
or a generic WECC model must be provided in addition to the PowerFactory M2 model.

Model quality requirements as mentioned in chapter 4 of this document.
Meodel user guide requirements as mentioned in chapter 3 of this document.

Model acceptance criteria as mentioned in Appendix F of this document.

Request 1:
Access request

Request 2:
File share request

A user request to access to
secured server

»  Secured servers

79

A user raise a file share request
to access

®  File share on secured server

Model Confidentiality Management Policy

Purpose

Line manager approval

]

System Operator Power Systems

Group approval

Approve/ Reject | | Approve/ Reject
server access file share
request request

Notify the updated user list to

+ power_systems_engineering@tra
nspower.co.nz

+ compliance@transpower.ca.nz

This document sets out how the System Operator manages the storage, access control, and use of
confidential power system models submitted for the operational, planning, security assessment, and
related purposes and GL-EA-1311.

Confidential models include those that providers have explicitly designated as confidential at the time

of submission, particularly where confidentiality is due to proprietary content, encryption, or
commercial sensitivity.

This should be read in conjunction with the confidentiality obligations set out in the Electricity
Industry Participation Code and any applicable confidentiality agreements between the System
Operator and the model provider.




Model Confidentiality

Confidentiality of Models

« Captured in the Code itself (Decision paper)
o (Clause 3(2A)(a) and (b) of Technical Code A)

e 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

lix G. Model Requirement Template (AO-OEM)

This appendix is provided as a high-level set of IBR modelling requirements that asset owners can provide OEMs.

G.1 Accepted Software Version

| PowerFactory

DSA tools (TSAT)
PSCAD

| PSCAD Compiler

Visual Studio

G.2 Model Details

Model Confidel

Purpose

This should be
Industry Participation C¢

Operator and the model g

—

nnnnnnnn
lllllllllllll

== rransrowen S— |

Operations Division

SP-EA-1365 Model Confidentiality Management Policy

This Palicy is part of the Engineering Assessment (EA) process within Transpower and forms part of the System
Operator function.

Document Status: Issued

Published Date 26/06/2026

Table of Contents

1 Purpose 2
2 Confi iali 3
3 Document Information [
31 Copyright Information. €
32 Document Feedback &
33 Revision History &
34 ! 7
Doc File Name5P-EA-1365 Model Confidentiality Management Policy.docx Printed on: 26/06/26
Locstion/version code: SP-EA-1365/1 Page 1ot 7

Printed copy is valid on date of printing. Please check DMS Directory for latest issue.
© 2026 Transpower New Zealand Limited
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CACTIS Chapter 8
Operational Communications Requirements




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




Additional Operational Communications Requirements

Generators (common
for all types of
generators)

Wind, solar and BESS

Indication or measurement

Frequency Control Operation Mode
Voltage Control Operation Mode
Power System Stabiliser or Power Oscillation Damper Status

Station HV Bus voltage (if HV bus is not owned by the GO)

Values required

Enabled/disabled
Enabled/disabled
Enabled/disabled
kV (+/-2% accuracy)

Indication or measurement Values required

Number of active inverters or wind turbines in the generating
station

Station available MW

Station MV busbar voltage

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

kV
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Additional Operational Communications Requirements

Indication or measurement Values required

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

Generating station state of charge (%)

“ Indication or measurement Values required

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

Indication or measurement Values required

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

Indication or measurement Values required

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

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

Indication or measurement Values required

Reactive Power Controller status Enabled/disabled

Reactive Power Controller setpoint kV or MVAr
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Additional Operational Communications Requirements

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 (x5%
accuracy) *

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

Connected asset

owner

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

*Per GXP unless agreed otherwise by the asset owner and the System Operator



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
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CACTIS Chapter 9
High-speed Data Requirements




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




High-speed Data Requirements

indication or measurement Nots

Generating station active power (MW)

Generating station reactive power (MVAr)

Generating station frequency (Hertz) Must provide all values other than frequency per-phase
Generating station transformer HV voltage (kV)

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

Triggers
Under-voltage
Over-voltage
Under-frequency

Over-frequency

GPS time stamped data recording
 Pre-trigger,10s
 Post-trigger, 120 s
At aresolution of 20ms or better

90% Nominal voltage
110% Nominal voltage
49.5 Hz

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
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1st Point of Access
Information

Generation Connection Guide
Webpages
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Generation Connection Guide

Generation Connection Guide

* Consolidated processes into three T gt crnctr g it o
workstreams:

A: Transmission | for all generating stations connecting
Connection directly to Transpower’s grid

B: Operational for all generating stations connecting
Data Integration | directly to Transpower’s grid and
embedded generating stations > 10 MW
capacity.

C: Generation for all generating stations with > 1MW
Commissioning | capacity.

©®E

 Market registration information
integrated within Workstream C.

* Dispatch information shifted online.
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How to Connect

Entry Point
g (] (0]
puink g % 2 Enquiry to ~
Workstream A: e S Transpower’s Customer O o
Transmission Connection —O~ Solutions Team (if grid- %T?
=I== connected
i IFFAE] A )
Workstream B: %% = = % Operational Data
: : —L = =4 == Integration Work :
‘- ----- > Asset Owner Name
Operational Data Integration I I Request Form

Workstream C: D SelurlulisEtellst
. . e Generation Initiation
Generation Commissioning qpp\;% N Form

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

New Webpages .

* Operational Data Integration
* About Generation Offers and

Operational Data Integration

Transpower's process for sharing real-time operational information

To connect assets to the power system, asset owners are required to provide real-time operational data to Transpower in accordance with the Electricity Industry Participation
Code.

Establishing and maintaining this data exchange is a mandatory part of connecting new assets, modifying existing assets, and operating assets that have a material impact on
system operation or security.

Real-time operational data enables the System Operator to maintain system visibility, assess operating conditions, and manage the power system safely and securely.

The asset types required to provide real-time operational data are outlined below.

® Generation assets — including battery energy storage systems (BESS)

® Load assets — including large industrial loads and electricity distribution businesses (EDBs)

® Network support assets — including STATCOMS, SVCs, synchronous condensers, and large capacitor or reactor installations

If you are familiar with our process and are ready to engage with us to initiate an operational data integration project for your asset, use this form.

Key components of operational data integration (ODI)

Operational data integration relies on a small number of core technology components that work together to enable secure, real-time information exchange between asset owners
and Transpower.

This overview is intended to provide a high-level understanding of those components before moving on to the process steps that follow.

Asset owner SCADA system v
Telecommunications and connectivity v
Data exchange using industry-standard protocols v

Dispatch

About Generation Offers and Dispatch

The information below is provided to new participants wishing to offer into New Zealand's electricity market. Contact the Market Operations team
at market.operations@transpower.co.nz if you have specific questions.

Offer Systems

Generators above 10 MW in capacity are required to submit Code-compliant offers of their generation. Offers are made to the System Operator via the Wholesale Information
Trading System (WITS). WITS is hosted by NZX. You can read more information on the Electricity Authority's webpage, including for how to gain access.

‘You can make generation offers using an offer system, or a third party can make offers on your behalf.

® |f offering by yourself, many will upload files using systems known as Electricity and Load Market Offer (ELMO) or Zero-priced Offer of Electricity (ZOE). We can suggest others to

help you, if required.

*® |f offering via a third party, you will need to do the commercial arrangements with them.

Dispatch Systems

To receive and acknowledge dispatch requests from the Systern Operator, you need to set up a dispatch system. There are two options, both of which receive the same instructions
from the market system. Receiving dispatch via Inter-control Centre Communications Protocol (ICCP) is useful where operational data exchange is part of day-to-day power system
operations, whereas Web Services functions without deep operational integration.

As with offers, you may either manage dispatch yourself using a dispatch system you will need to build, test and commission, or you can arrange for a third party to receive
dispatch on your behalf.

* |f receiving dispatch yourself, we can provide some documentation to assist (see the documents below for a start).

® |f receiving dispatch via a third party, you will need to do the commercial arrangements with the third party and set up data exchange with them. Please note that data
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* Ancillary Services

101

New providers:
with a new build enter via
Generation Commissioning Initiation

The Form or Interruptible Load (IL) Proposal
. with an existing assel enter via

Al"'l Cl | Ia I'y Expression of Interest Form

Service

Provider

Journey

PROVISION

Daliver the service as required.
Provide data upon request.
Perform routine

testing.

Review capability to consider
participation in future tendars.

- - >

About Ancillary
Services

Information about the different
ancillary services that the System

Operator procures.

@

The Procurement
Process

How the System Operator
procures ancillary services and

what providers need to do at each

@

step.

The Tender

Information about the latest

ancillary services tender, as well

as records of past tenders.

@

Essential Documents

Look here for key ancillary
services documents and
guidelines.

Existing providers
making upgrades

+ Read and understand enter here via
servica types and Generation
capabilities requirements. Commissioning
" As capability to provide. Initiation Form ar, for IL,
2 to Invest and make a via contacting System
QOperator mailbox

PREPARATION

@
a ]
INTEGRATION

Set up data exchange capabilities.

Meet compliance requirements.
Register as ancillary services agent

CONTRACTING

Review tender.
Submit tender application.
If successful, agree service
obligations.

Signcontract.

Providers wanting to renew
enter here via Tender Response Form




New Webpages .

CACTIS

Connected Asset Commissioning, Testing and
Information Standard (CACTIS)

Transpower, in its role as System Operator, maintains the Connected Asset Commissioning, Testing and Information Standard
(CACTIS), which the Electricity Authority (the Authority) has incorporated into the Electricity Industry Participation Code (the
Code). The CACTIS specifies the technical requirements related to asset capability information, commissioning, modelling,
testing, and operational communications. The CACTIS takes effect on 1 July 2026.

The CACTIS will apply to asset owners connecting new assets to the power system or modifying existing connected assets,
including:

® Generation
® Batteries
® |pads

® Other connected assets subject to Code obligations

Frequency Deadband Information Requirements

As part of the information obligations in the CACTIS, asset owners must provide additional frequency control data to the System
Operator by updating their generating station's asset capability statement (ACS). Under "Governor system" or under the

"frequency control system" subsection in the Generator section, update the following:
® Positive frequency deadband*

® Negative frequency deadband*

® Your latest governor/frequency control system test date

* Note: in accordance with Technical Code A, clause 5 (1) (4), the frequency deadband must be set so that it does not exceed the greater of + 0.1 Hertz or the inherent

deadband of the generating unit, as agreed with the System Operator acting reasonably. Geothermal generating stations are excluded from this requirement.

This information will help us to manage the transition process for frequency control arrangements and accurately model
deadband characteristics within our operational tools.

Applicability

For generating stations that are not excluded and were electrically connected to a network prior to 1 July 2026, this

requirement applies from the time of the next routine test of the generating station.

Owners of generating stations connecting to a network from 1 July 2026 onwards must perform the GEN_DBD (for synchronous
assets) or ING_DBD (for inverter-based resources) tests as part of commissioning and routine test sequences. Both tests can be
found in our GL-EA-010 Generator Testing Requirements document.

Legacy Clause Provisions

Some asset owners may be eligible for their assets to be grandfathered under new legacy clause provisions that exempt them
from complying with parts of the new obligations. The Part 8 Code amendment decisions released in March 2026 set out
eligibility criteria for legacy clause provisions. Owners of generating stations that meet the criteria must update their asset
capability statement (ACS) to record the application of any legacy clause provision. To do this, download and fill out our Legacy
Status Note template, then upload it to the ACS application along with any supporting material.

Additionally, asset owners of in-flight commissioning projects above 10 MW that connect to the power system between 1 July
2026 and 1 July 2027 may also be eligible to be grandfathered, provided they meet further project feasibility criteria outlined in

the frequency, voltage, and CACTIS decision papers. Asset owners must indicate their eligibility by filling out the application
form so that the System Operator may assess eligibility.

The deadline to update your ACS with the Legacy Status Note and submit the above application form is 1 August 2026.

The Code mandates that we maintain a list of generating stations qualifying for the legacy clause provisions. This list includes
existing stations connected before 1 July 2026 that are unable to meet the new requirements, and generating stations that
meet the prescribed criteria and connect to the power system before 1 July 2027. Once available, the list will be published
here.

Note: Once a generating station qualified for legacy clause provisions, those provisions may cease to apply if the asset is materially changed. If the generating station's
output changes by more than 5 MW (e.g. via an upgrade or modification), the legacy clause provisions related to frequency and voltage obligations will no longer apply.
Additionally, the legacy clause provision related to the CACTIS will no longer apply if there is a 5% change in MW rating, or frequency response curve for 100ms or longer,

or voltage response curve for 100ms or longer. See the above decision papers for more detail.
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« Commissioning Generation & FA
* Asset Testing

The Six Phases of Commissioning

Our commissioning process can be broken down into six phases. Our GL-EA-404

Generation Commissioning Process document provides an overview and how each

phase flows into the next. It also provides a clear indication of all the timings
involved in the process - both the mandated time frames listed in the CACTIS, as
well as recommended timings for preparation activities or drafting documents.

For a more detailed look at each of phase, click on the phases below to reveal a
summary of what activities to expect and links to the documents you should

consult.
Feasibility v
Initiation v
Planning v
Delivery v
Commissioning v

Closeout v

S

Testing Requirements

Whether you are performing routine or special case checks, or are progressing through the commissioning generation process,
testing helps you to demonstrate that you can meet your Code obligations by clarifying your asset’s capabilities. Refer to
Chapter 7 of the Connected Asset Commissioning, Testing, and Information Standard (CACTIS) for the mandated requirements
that apply to various assets, including:

® Synchronous generating units

® |nverter-based resources (wind, solar, batteries)

® Shunt capacitors and reactive power control systems
® Dynamic reactive power compensation devices

® Alternating current (AC) protection systems

The System Operator has prepared the following guideline documents to assist your testing. Click on the cover to access the
relevant document:

For Generating Assets (GL-EA-010) For Ancillary Services (GL-EA-1333)
B= rnansrowen E= rransrowen
Generator Testing Requirements Ancillary Service Testing Requirements
GL-EA-010 GL-EA-1333

TP Ret: GLEA-1353
Stan: Berg Reviewed
Apgproval Date: -
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Updated Webpages @

* Asset Capabillity Statements
 Power System Studies and Modelling

Submitting an ACS Power System Studies and Modelling

SUBSCRIBE FOR UPDATES =

Asset Owners and Grid Owner Dynamic Support Equipment Guidance for Asset Owners on conducting connection studies, and submitting and validating mathematical models of

The Code requires an ACS to be formally updated and submitted whenever an asset is commissioned, modified, or assets for System Operator approval.
decommissioned. You can do this by submitting an ACS application on the System Operator Customer Portal. Note that you
must register for access first by following the instructions on this page, where you can also find some guiding documents for

navigating the application. Connection Studies

RHere are some other guidance we have prepared to support you:
Asset owners need to perform connection studies to simulate the performance of their generating asset when connecting to the wider power system. Refer to Chapter 5 of the

Connected Asset Commissioning, Testing, and Information Standard (CACTIS) for the mandated connection studies. These must be completed during the delivery phase of the

Document What is it for?
commissioning process, as Chapter 1 of CACTIS indicates. If you are undergoing the commissioning generation process, we expect you to scope and plan these early on in your
UG-5D-961 ACS User Defines the asset capability information required by the System Operator under the Code and provides guidance for asset engagement with us.
Guide owners and the System Operator users of the ACS application.
The System Operator will review these studies to:
YouTube playlist Videos teaching asset owners about different aspects of the ACS application.
®  assess the new generating station’s ability to help the system operator plan and meet the Principal Performance Obligations
Generator ACS Spreadsheat listing the fields in an ACS that are of interest to the System Operator.
Template ® anticipate any potential operational issues that can constrain the operation of the new generating station, such as thermal constraints, transient or voltage stability issues
If you need to urgently or temporarily change an ACS, read through our section further down for instructions. Otherwise, if you ® assess compliance to the Code, including requirements such as reactive power, frequency control, and fault ride through standards, to ensure the new generating station does
have any other questions about the ACS process, please reach out to us at system.operator@transpower.co.nz. not reduce the supply quality and reliability

® minimise risk during commissioning and testing

Direct Consumers (Large Loads)

® assess the impact of the new generation connection on power system stability and supply security

Direct consumers must submit their ACS by completing the Large Loads ACS spreadsheet. Email this along with the required ® ensure power system operation and other grid connection parties are not affected by the new generation connection

information and any applicable diagrams and drawings in pdf format to compliance@transpower.co.nz.

B v eansramen As indicated in our GL-EA-953 Connection Study Requirements guideline (pictured to the left), these studies will need to be
. . . . canducted using a vender RMS medel on the PowerFactory EMI case and/or a vendor EMT model on one of the EMT cases
security. It will also help towards representing loads accurately in our tools. Connection Study Requirements o i 3
sueiass provided in the Fault Ride Throuﬁh section below.
I

This information is important to enable the System Operator to have visibility of large loads which can affect power system
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Detailed Information

Guidelines
Templates
Forms
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Generation Commissioning Compliance Deliverables

Feasibility Initiation Planning Delivery Commissioning Closeout

Draft = Final copy Final ACS
Final Test

Code Commissioning Plan Results
Engineering Methodology M2 Model
M1 Model Final
Connection Study Report Compliance
Operational Test Plans Assessment
Final Dataset and Dispatch

Protection Coordination Statement

Planning ACS =2
Pre-commissioning ACS




Figure 1: Timeline of Commissioning Requirements

(chapter 3 )

) "

.. 107
Timing T-4m  T-2m  T-6w  T-3w E+Im  E+3m  E+4m
COMMmIssioning | Cﬂmiﬁiﬂnlng I
E=end of I I
CoOMMmIsSIonIng
m = manth | |
wo=week | |
| |
Code Commissioning | I
Plan (Chapter 2) | I
| |
| |
Asset Capability - | I
Statement Planning ACS M“":“ﬂ“'““““‘ I | Final ACS
(Chapter 3)
— | | >
| |
* | | *
Modelling | |
M1 Madel® M2 Madel*
(Chapter 4) | 1
— I [ ~
* ' '
Connection Study Connection | |
(Chapter 5) Sty Report® | [
P | |
| |
* | |
Testing Engineerin Operational _
(Chapters 6 and 7) Mlmm:- Test Plans | | FinalTest Results
| |
| |
Operational Signals findised in | |
Communications Dataset + Dispatch l I
| |
|
|
Other Compliance Protection | | Final Comgliance
“lﬁtm: Coord ination® I l Aszsessmen t
A | —

* Indicates afinal copy for sign -off
sonnected Asset Commissioning, Testing and Information Standard



| TRANSPOWER

Generation Commissioning i
eneration ommlssmnlng

Process (GL'EA'404) Process
+ Adjusted time frames: R S e
e CACTIS-mandated timelines

« Recommended timings for starting |
and drafting

* Aligned with new Operational Data
Integration workstream
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Code Commissioning Meeting
Minutes Template (DT-EA-1146)

* Adjusted to CACTIS time frames
* Redesigned functionality

Code Commissioning Meeting Minutes TrRansrowe R g

MEETIMNG: SITE or ASSET NAME
HELD: Click or iap 1o anfer & dale.
AT: Microsoft Teams

PRESEMT: Organisation Mames of attendees (shorthand) e.g. Jane Doe (JD). Bob Dylan (BD)

APOLOGIES:

1 Purpose
To kick-off discussion on Code commissioning compliance in relation ta SITE or ASSET MAME connecting to GRID or
NETWORK.

2 Roles and Responsibilities

System Operator Asset Owmer
Primary Mame Mame
contact {5) POSI‘EIDI'I Pc-srflun
Erniail Erniail
Escalation Nar'_nfa Nar'_nfa
Position Position
Level 1 . .
Erniail Erniail
- Mame Mame
Escalation I"pocition Position
Level 2 . .
Ernail Ernail

3 5tanding Agenda

No.  mem
Intreductions:
Confirm feasibility stage milestonss
Roles 8 Responsibilities
Project overview and dependencies
Review minutes and discuss actions (discussion log)
Diecisions
Risks
Project plan changes (appendix]
Any other business

R =R -0 R B E o D Ll B

4 Dependencies (governed outside the System Operator)
Note: milestones marked with * refer to CACTIS-mandated time frames for providing final capies for 50 sign-off

FI.HBIISE signals in IZCP dataset and t - 4 months® Click or tap 1o enter & dale. Click or tap 1o enter & date.
dispatch

Confirm |CCP Communications Link iz live t -4 wesks Click or tap 1o enter & dale. Click or tap io enter & dae.
iuﬁht:r:eiart\eneﬂd Pratection C;:r\d'lnan:-n 1 -2 wesks" Click or tap fo enfer a dale. Click or tap 1o enter a dale.

5 Discussion Log
To add a new row to each fable, ciick within the table you want to extend, then click the plus (+} icon on the nght Thiz
wiill copy the dropdowns eic.

[
h




Deliverable: Code commissioning plan

3

Code Commissioning Plan

Template (DT-EA-338)
 Redesignhed functionality

« “Hidden” text for instructions and

examples

 Removed collapse/expand feature
* Aligned with CACTIS references

10

IRsert Asset Owner Mame of Unit{s) Under TestCode Commissioning Plan
Company Logo [Current Version]
Here Last modified on 22/04/2622/04/2026 08:41:0022/04/26

Asset Owner Name

Code Commissioning Plan for

Name of Unit(s) Under Test

Version Record

Addendum/Amendment Replaces | Document Version | Date

- R Click or tap 1o enter a
Initial wersion MIL 1.0 - .

[=§
[
o

Click or tap to enter a

B ole
B o g

lick or tap to enter a

2026 Transpower Mew Zealand Limited 1




Deliverable: Planning, Pre-commissioning, and Final ACS

B TRANSPOWER

@ ACS User GUide (UG_SD_961) Operations Division

UG-SD-961 Operations Customer Portal — ACS User
Guide

® M e rg e d AS S et O W n e r a n d Syst e m ;:::::E{;gpue::f;: ;Juanl';li];':he Business Support and Development (SD) process within Transpower and forms part of the
O p era to r g U i d es Document Status:  |ssued

« Updated references to CACTIS, PublishedBete - SI0BIE0Z8
especially Chapter 3 (ACS)

 Updated some images to align with
June 2026 version of ACS

Transpower New Zealand Limited

Asset Capability Statements - Transpower (& 3 Orion Watson

N/

Orion Watson

Orion.Watson@transpower.co.nz

Last
Modified

Jr Errors Trans| CS Admin

DOWEeTr A
@ User Guide
13/05/2026 ;

—///
)
\—/

11/05/2026 13 () Logout




Deliverable: Connection study report B v ki 112

@ Connection Study Requirements  Connection Study Requirements
(GL-EA-953)

* Aligned with Chapter 5 of CACTIS
* Various study updates

TP Ref: GL-EA-0953
Status: Awaiting Review
Approval Date: 16/04/2026

* Revised FRT study scope




Deliverable: M1 and M2 Model 113

@ Modelling Requirements - there are two guidelines now:

B Transrowen E=== rransrowen

. synch ronous Modelling Requirements for Synchronous Modelling Requirements for Inverter- e wind and solar
generating fssets St Resources generating units,
units, and  Dbatteries (BESS),

* synchronous  |uzca™ L * dynamic

Approval Date: [Published Date]

condensers reactive power
compensation
devices, and

» doubly-fed
induction
generators

(DFIG)




Deliverable: Engineering methodology B s rowen 114

@ Generator Testing Requirements  Generator Testing Requirements
(GL-EA-010)

* Aligned with Chapter 7 of CACTIS

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

e Two new IBR tests

TP Ref: GL-EA-0010
Status: Issued
Approval Date: 7/07/2025




Deliverable: Engineering methodology B ansrowER 115

Anci"a ry sQrvices Testing ﬁ?Ac::::lry Service Testing Requirements
Requirements (GL-EA-1333)

* Moved ancillary services tests
from GL-EA-010 Approoil e pssaiet ey

* |ncluding signal injection curves

 Moved interruptible load tests
from GL-EA-766

 Refined various test details




Deliverable: Engineering methodology

. Engineering Methodology

Template (DT-EA-1337)

* Aligned with CACTIS and testing

guidelines

* Aligned functionality with Code
Commissioning plan:

 “Hidden” text for instructions and

examples

Offline Test Methodology Example|

No. / Test ID and Name / Pre-

GEN_FSP

Offline Frequency Step Response
Test

Control Mode: Governer Mode
Frequency Control

Hold Point X (if applicable)
This test aims to:

- demonstrate the correct
operation of the governor

s demonstrate governor
stability, valve/gate control
behaviour, turbine
characteristics, and governor
droop characteristics

«  determine governor and
turbine parameters

[

w

=

o

@

w

at full speed no load

. Inject a positive step of 1%

(0.5H2) to the governor
speed reference.

. Record the Monitoring

Signals

. Allow adequate settiing

time to reach new steady-
state conditions

. Remaove the step signal

. Wait until the respanse

stabilises

. Inject a negative step of

1% (0.5Hz) to the governor
speed reference

. Record Monitaring Signals

. Wait until the respanse

stabilises

Test Resolution: 20ms

Monitoring Signals:

1. Generater Terminal Active Power - Pt

2. Gate/valve position - POS (%)

3. Mechanical Speed - 3B (rpm)

4. Electrical Frequency - Hz

5. Frequency reference — fgf (pu or Hz)

6. Governor output command - GRYsam (g or %)

speed will change
relative to the
step injection.
Respense should
be stable with
adequate
damping.

system frequency
as the test is
offline

Expected | ct
testing Requi / Control | Methodol C 1 Test ion / itoring Signals Expected Results of Test mea Mitigation
Mode / Hold Point / Purpose b
1 1. Run the generator offline | As per the GEN_FSP test in GL-EA-010. Injection as per graph below: The generator No impact to the | Mot required

Insert Asset Owner
Company Logo
Here

Mame of Unit{s) Under Test Engineering Methodology

[Current Version]

Last updated on May 27, 2026

Asset Owner Name

Engineering Methodology for

Name of Unit(s) Under Test

1. In the fields above, fill in your Asset Owner Mame and the Name of the Unit{s)

under Test.

2. Read the note below, then delete this text box.

Note: Helpful information and examples in this template are marked using the ‘hidden

text’ feature. To tumn this on, go to File > Options, select Display, and under Always
show these formatiing marks on the screen, check Hidden text. Then click OK.

Hidden text will not print, so you do not need to delete it. You can follow the above

instructions to toggle it off.

Version Record

Addendum/Amendment

Replaces

Document Version

Date

Initizl Draft

MIL

10

Click or tap to enter 3 date.

Click or tap to enter 3 date.

Click or tap to enter 3 date.

Click or tap to enter 3 date.

2026 Transpower Mew Zealand Limited
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B rransPOWER
@ DiStribUtiOn Asset TeSting Distribution Asset Test Requirements
Requirements (GL-EA-766) cuearee

» Clarity improvements
« Removed interruptible load tests

(now housed in GL-EA-1333 Ancillary
Services Testing Requirements) i

« Updated AUFLS testing
specifications and guidance

TP Ref: GL-EA-0766
Status: Being Reviewed
Approval Date: 9/11/2023




Deliverable: Operational test plans E== TRANSPOWER TEST PLAN FORM

RECAE Thus Tam

This Tast Plan Farm & & part ol thie Seatem Sperators procedure PR-EA-010 Manssd bnd Urngest Aiial Tisbng
Faar it w him imangy presd diens, disiebuters, disect connects, asd grid Aisel Crwsars wish 2o 2im? asmt gl
il Thiat =ay ikt thie Sypites Oper

ance whili e aiset & cossactad 10
Ty abhiny to masape Sdavar Gyt Ecur ity

Sl pirasir Ay el [parerm a iyl Lasl | er pa e
(4
s 208) 2[8) and 3] 0] of Schidule 8.5, Technical Code & of the Code st out the bkt plan oblgitoans on Aveet Owner.
B an &uwet Dwner b unsure whithier tesking may impact sysbam sourty, By must conkact the Sgutem Gperator fer advies |contace detaib

[RA—Y

Tkt Plan Ferss are 8o be amiibad 10 :IEratluniTcstPhra Etmrﬁ:_nﬁr.cn.n:r
- - B iritisgg 2arsiied oul as part ol cer il rvng shoud ralar e the agread Commicil onisg Plan.
[ el Frowmora W el il Leslng i undir werg arvaant 12 an agreed sk plin special providons apaly fer Al Omnes co=gliance wis pefer=ance chlgabens

and U techsical codiei is Part 8 of v Code e Part 3 clauwn B28 (3) of the Code) srovided the

Aot Ausit capoddiiy hifls rian Eresshiing’ o M Sorm will repkec tha aanifing o e falice A Copatithny Siar il A 0% prawiding o th

[ ] [ ] Spai e Dlpirator bt dnks o thi divalis ol dolifng heslisg. AT fealing, W A6 s S AP canfirm ta tha S tem Ggesalar any gesmasen!
° Ighed wit can use the e e o oA e e G
o i 2har respensiiVey af Pl Aadel Dwnar B2 edmune Dhae Sy Dgesalar (s at all Fme provised witk an ACS which careeclly deseeibas the relesant

aani’s copabir

I i To aliew sullicknt Bme bor gropeded bt 50 be avisssed ind igread by the System Operator Teit Plan Forms sel be submitied at wan 15
O r m O S e e re I e ro m Ragiremanty Busismis darp wowr. At cipibibty mier=abon proided on s Tast Plan For e b thie Aciset Orassr’s b st o ol sctual capakibey.
The Tast Pla

=usl be agraed wah S Sntem Ogarater balere lsling cas proceed

W Tkt M Ferm must bi ledgid by amal Tor Gssekimant.
" A mant of the Tl Mas will be mida 1iking accoust &f potantial spalam decunty and pomes gui by mpects. The Akt Omnes ind Syabem
C a u S e S Dizsrater must agrae and denfirm by e-=ail eshanps any condbens applheng bo testing belswe a =ay ba carred sul Consduration may
B rchie b i raa SSanjes b irwaiE b aparaved St plang wihece e date and lisa jonly] has chasgeed with otSsr S sl ng dataili

asshanged or raduced fram wh
. Th At Ow

v gt pli wias Tl aspreed

v i e iatias indkiding Setaik ol the chasge vo bath Ogsirat onel TestPland S rans &b and

acaplang diestly 1o thi Sicurty Cosednatar

« Added black start and multiple S

T Coiac Detal T n
w1 L Duty Oy rikions Panager Sumcurity Coordinegbor For complsnon guitiae:

Mormal hows Mosday v Frifary, 08:00 ve 1630 Email i ol 8 el I i e £ 6 SR Email 3 fall i L N AT S0 S

f re q uen Cy ke e p i N g brone (87 B30 = gy Casmtasta e

Phome 0800535 123
Saction 1 Assst Owmar Contack ImFormation pazse ower o Compesy

Assel Owner name: | [Company] Phana: | Click here to enter text
Contact persese | [A0 Mame] Ewail: | [AD Email]
Dasee | Click or tap to enter a date. Test Plan poastod | [Emzil Contact Test Plan]
Compkted by: | Click here to enter text coneact Dataile: | [Phone Contact Test Plan]
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Feasibility Initiation Planning Delivery Commissioning Closeout

@ Final Compliance Checksheet
(CL-EA-1147)
« Aligned with CACTIS
* Included changes to voltage and frequency obligations

A =} E
.. Asset Owner Evidence Asset Owner Comment
Clause Subclause Clause Description . = . . . .
[e.g. ACS, Connection Study etc.] - [Where in the evidence is compliance
Contribution by injections to overall frequency management: Each generator (while synchronised) and the HVDC
817 owner must at all times ensure that its assets, other than any generating units within an excluded Control Parameters Control parameters are cutlined in page 10, in table 2 of the model
’ generating station, make the maximum possible injection contribution to maintain frequency within the validation report.
normal band {and to restore frequency to the normal band). Any such contribution must be assessed against
Under Frequency settings are outlined in section 5.5.2.3 Underfrequen
B.19 (1) ja) at all times when the frequency is above 47.5 Heriz; and Protection Coordination Report a oy _g R R ) a o
(UF{DefT)) in the protection coordination report.
Under Frequency settings are autlined in section 5.5.2.3 Underfrequen
819 (1) (B} for at least 120 seconds when the frequency is 47.5 Hertz; and Protection Coordination Report % = _g R L = &
' [UF{DefT)) in the protection coordination report.
Under Frequency settings are outlined in section 5.5.2.3 Underfrequen
B.19 (1) (c) for at least 20 seconds when the frequency is 47.3 Hertz; and Protection Coordination Report a oy _g R R ) a o
(UF{DefT)) in the protection coordination report.
Under F tti tlined in section 5.5.2.3 Underf
B.19 (1) {d) for at least 5 seconds when the frequency is 47.1 Hertz; and Protection Coordination Report e |r1_g5 are ou |m_3 n= _|on ) LEE UL
(UF[DefT)) in the protection coordination report.
Under Frequency settings are outlined in section 5.5.2.3 Underfrequen
B.19 (1) iel for at least 0.1 seconds when the frequency is 47.0 Hertz; and Protection Coordination Report a oy _g R R ) a o
! (UF{DefT)) in the protection coordination report.
R I R R R : : R R R The relay works in in discreet steps which covers the points that are
B.19 (1) (f) at any frequencies between those specified in paragraphs (b} to (e) for times derived by linear interpolation. Acknowledged (provide supporting notes in comments) R
i linearly extrapolated.
The general specification of the V-ABC XX MW generator can be found
~ . R , R R e under the attachments on ACS under Manufacturer Specification. Page 5,
If the inherent characteristics and design of a generator's generating unit are such that it is reascenably able . -
R I R . Table 8-4 outlines the operating envelope w.r.t frequency for the WTG
B.19(2) to operate beyond the above requirements, the generator must declare such capabilities in accordance with Asset Capability Statement (ACS) . R )
R connected to the grid i.e. nominal frequency (Hz), frequency gradient
clause 2(5) of Technical Code A of Schedule B.3. R o : _
(Hz/sec) and Table 9-5 outlines the minimum and maximum operating
il frequency, mechanical deadbands and inherent frequency deadband
3 8.15(3) (a) at all times when the frequency is above 47 Hertz; and Mot Applicable/Not Required MI Connected Asset
1 B.19 (3) =3} faor 30 seconds if the frequency falls below 47 Hertz but not below 45 Hertz. Not ApplicablefNot Required NI Connected Asset
Pg 19 of the protection coordination report (attached to the ACS) shows the
Under voltage setting of the generator in section 55.2.1.
Meodel Validation Report: During the Open Circuit test, the generator was
Each generator with @ point of connection to the grid must at all times ensure that its assets are capable of ;:bjmefr_:i it :hﬂolzagf ragzcafpabl:le dAetermdlrleﬁ:T_; szzurfa::.lon CU:EI'
B.22 (2) being operated, and do operate, when the grid is ocperated within the range of voltages set out in subclause Protection Coordination Report Eresu arthistestcan ? oL{n N ApRENdIX A, FE 52 0T the mode
i validation report.
ACS: The manufacturer specification document ("Manufacturer
Specification - V-XYZ - 4MW") is attached to the ACS also shows the
e e e ____ ]
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@ ICCP Dataset Template

* Part of Operational Data Integration

workstream

Customer to Complete

S Customer Co

No.

B

Customer Tag Description

Value required

Notes

1 K00 HEARTI Customer to Transpower ICCP Heartbeat if not exist

2 Station Nett MWW Import and export (+2% accuracy™ All Generators

3 Station Nett Mvar Import and export (+2% accuracy® All Generators

4 Station HY Bus Voltage (if HV bus not owned by Transpower|kV (+2% accuracy) * All Generatars

5 Circuit Amps (if circuit is not owned by a grid owner) Current at each termination point|* All Generators

6 Circuit MW (if circuit is not owned by a grid owner) MW at each termination point of |* All Generators

7 Circuit Mvar (if circuit is not owned by a grid owner) Mvar at each termination point of* All Generators

8 Generating unit Gross MW Import and export (2% accuracy® Synchronous Generating Units

9 Generating unit Gross Wvar Import and export (2% accuracy® Synchronous Generating Units

10 Generating unit Terminal Voltage kV kV (£2% accuracy) * Synchronous Generating Units

11 Generating system Nett MW Import and export (+2% accuracy™ Wind, Solar or BESS Generating units

12 Generating system Nett Mvar Import and export (2% accuracy® Wind, Solar or BESS Generating units

13 MNumber of active inverters or wind turbines in the generating station * Wind, Solar or BESS Generating units

14 Station available MWW the available active power if gene|® Wind, Solar or BESS Generating units

15 Station MV bus voltage (kW) (only if applicable) * Wind, Solar or BESS Generating units

16 Station state of charge (SOC) (%) Must be the energy stored in the|” Battery Energy Storage Systems (BESS) and Hybrid plants
17 Solar iradiance horizontal (f'u"lﬁmzi Must be the average of all sensol” Solar Generation Assets

18 Wind speed at nacelle height (m/s) Must be an average of every nac{®™ Wind Turbine Assets

19 Station intermittent generation MWW Import and export (#2% accuracy® Hybrid Plant

20 Station BESS Injection / LOAD MW Import and export (#2% accuracy® Hybrid Plant

21

22 MEK XX SPPOX heartbeat feedback from Customer to Transpower used for MFK * to be advised by Markets team
23 TP HB SP X|REG SPFB an analogue (Requlation MW setpoint feedback) used for MFK * to be advised by Markets team

24

ar
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3

Code Decommissioning Plan
(DT-EA-389)
« Aligned with CACTIS

nsert Asset Owner Name of Unit Code Decommissioning Plan
h' ' Company Logo Version 1.0
Here

Asset Owner Name

Code Decommissioning Plan for

Name of Unit

Version Record

Addendum/Amendment

Click or tap to enter 3
date.

Initial version MIL 1.0

& 2026 - Transpower Mew Fealand Limited
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Commissioning Onboarding Videos

« Commissioning Roles and
Responsibilities

 Key Commissioning Deliverables
* Getting Ready for Commissioning




~ https://tinyurl.com/
‘ cactisupdates
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Draw on, draw on

draw on the supreme sacredness

to clear, to free the heart,

the body and spirit of humankind

That is Rongo suspended high above us
Draw together! Affirm!
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