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Opening
Kia tau te rangimarie Karakia

O te Rangi e tu iho nei
O Papatuanuku e takoto nei

O te taiao e awhi nei
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Kirungaia tatou
Tihei Mauri ora

Translation




Topic Presenter Time
Welcome, agenda and Tim Duguid, Head of Customer & Commercial 13:30 — 13:35
karakia Graham McMurtry, Customer Solutions Advisor ' '
Space weather Ar.1drew Renton, Senior Principal Engineer - Grid Development (10 13:35 — 13:45
mins)
em6 data platform Nick Warren, Product Owner (10 mins) 13:45 —13:55
updates
. . Victoria Parker, Head of Grid Pricing _ _
Pricing and TPM review Will Hancock, Regulatory Advisor - Grid Pricing (15 mins) 13:50 = 14:05
Connections update — . . : :
Rupert Holbrook, Customer Connections Project Director (10 mins) 14:05 - 14:15
end of year wrap
Q&A Tim Duguid 14:15 - 14:30
Nga mihi e karakia Tim Duguid & Graham McMurtry 14:30




Space weather

Andrew Renton, Senior Principal Engineer - Grid Development
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Last time we saw an extreme event

e 1859 Carrington

e 1886/8 Bullendale and Reefton

1902 Buffalo — Niagara repair
crew for 42km 11 kV line
built 1896




Refresher - why we need to
practice

A planet sized generator using Faradays law.

Magnitude GIC governed by CME speed,
density, polarity, system resistance, ground
resistance.

An electric current produces a magnetic field

The magnetic field produces a voltage in the
ground.

Voltage differences (10-30V/km) between the
ground points drives a current between them.

What Causes Geomégnetic Indu’c‘ed Current (GIIC)?
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The flow of GIC
is seen across
transmission lines.

The magnetic field
interacts with the
Earth’s conductivity,

. resulting in ground

‘voltage differences.

the ground or long metal connection like our

Current takes the path of least resistance either 3 Changi

transmission lines. Why a transmission issue
not distribution.

Saturates transformers, heating, reactive power
draw, equipment damage and voltage collapse.
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Expected event consequence by magnitude and island

Expected CME GIC System Impacts

Await L1 confirmation

Additional 100MVAR reactive plant made available

Event Event Expected Field South Island North Island
Category  Probability Change Likely Impact Mitigations Likely Impact Mitigations
(nT/min)
(yrs)
. 1:10- 15 <500 Minor PR-DP-1077 Implement monitoring Insignificant PR-DP-1077 Implement monitoring
g Isolated tripping and alarms PR-DP-252 Implement Lower Sl only Isolated tripping and alarms Await L1 confirmation
o
% Await L1 confirmation
= 1:30 >500<1,000 | Moderate PR-DP-1077 Implement monitoring Minor PR-DP-1077 Implement monitoring
'_
:; Isolated tripping and alarms PR-DP-252 Implement Lower SI only Isolated tripping and alarms Await L1 confirmation
£
o
2
(i

1:30-50 >1,000<2,500 Moderate PR-DP-1077 Implement monitoring

Some trippings and alarms PR-DP-252 Prepare for NI

. implementation
Likely loss of HVDC P

15-20% demand reductions LR L SETTITECE

Possible demand management if SI
generation lost

Extreme G5 (NOAA SWPC)

1:100 >2,500 <4000

Catastrophic (Transpower)




Event timeline

-12hrs PR-DP-1077 @

A

CME detected magnitude unknown CM

T-12 Trigger event (WATA99) / Scientific T-4
community signal its big

T-11 Industry conference held (Possible extreme
event)
IMTs stood up T3
Customer Advice Notice (CAN) sent

T-10 IMT coordination meetings (every 2 hours)
Industry conference held (outline response T-2
plan)

T-9  CAN requesting assets made available, T-2

return outages

v

150m km -3hrs PR-DP-1077 & PR-DP-252 GO/NOGO

A

E magnitude G5++ unknown

Advise NEMA of likely impacts
Recall assets from outage

Mobilise service providers / emergency
generators / Tx cooling (fans/pumps)

Commence ramp down of at-risk
geothermal generation

Demand management if required (GE)

IMT coordination meeting (Go/No Go for
Grid Emergency)

Declare Grid Emergency

Switch out GIC circuits

v

L1, SOHO, ACE, DSCOVR

1.5m km
<4+—>
-15-45min

CME magnitude confirmed

T-1

T-0.5

T

0

Determine / communicate demand
management

Single frequency keepers selected
Protect black start generation units

Shut down remaining at-risk generation
Demand management as required

Storm passes L1 satellite / confirm how
extreme storm will be

Storm hits — ongoing management of
system, including demand management,
responding to faults, until all clear given



Operational switching plan — predicted result

Used actual data to: HEN /31% (300 A)

Validated and published plan PR-DP-252 & PR-DP-1077 :
s )
Extrapolate to compare to historical record ""ﬁi‘.’(";@’o‘éf (80A

Compare to NERC & Carrington events SFDV/30% (110 A) §

PRDFY 35% (220 A)
Scenario scaled 1989 event, winter peak demand, full security, objective minimise total TV b Ly Ft

system GIC and peak GIC in most at threat assets, by switching assets out of service.
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How an event would play out today

If a design level event happened today before additional
hardware mitigations installed-

« MAN, OHA, OHB, OHC, TKB approximately 1600MW
generation at risk of going offline

 Only OAM, STU, SDN, HWB, EDN, GOR, BAL substations
with supply at N security

 TWI likely offline

e Sl substations likely offline including INV, NMA, TIM, ASB,
ISL, BRY, STK and West Coast

* NI substations likely offline HEN & GLN

* NI substations HEP, GLN, BPE with up to 50% load
reduction

* Nl energy shortfall likely to require 20% demand
management due to limited S| generation.

We are working on mitigations to reduce the impacts but this
will take time to implement.

For now we need to practice existing demand management
procedures and processes.

Expected Demand Reduction

10-15%

30-60%
60-80% West Auckland

0-80% WAIKATO

ISBORNE

1
HAWKE'S BAY



Upcoming work

e We will hold an online refresher webinar
on space weather in February 2026.

e Afollow-up Q&A will be held to answer
questions in March 2026.

*  We will utilise standard reporting and
management procedures and documentation
like other significant power system events:

 Demand Management and supply shortfall
e System disruption

* NatCat e.g. significant snow, wind, fire and
flooding, earthquake, tsunami, volcanic eruption

e Currently considering with the Electricity
Authority whether space weather could be
the focus topic of the 2026 Industry Exercise.
More details will be provided closer to the
time.
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em6 data platform updates

Nick Warren, Product Owner




https://app.em6.co.nz/




Grid Pricing Update
Victoria Parker, Head of Grid Pricing
Will Hancock, Regulatory Advisor - Grid Pricing




Transmission Prices

* On Friday last week we notified our
customers of their charges for the pricing
year starting 1 April 2026 (PY2026/27)

e Please refer to your customer ECHO pages
for company-specific and general pricing
information

 We'll be publishing information about
PY2026/27 prices on our website later this
week

* Any queries email us at
pricingteam@transpower.co.nz



mailto:pricingteam@transpower.co.nz

Operational review

We are seeking members for an industry working group to support a targeted review of the TPM.

The TPM working group’s purpose is to inform, test and help validate:

Transpower’s analysis of problems identified with the TPM and its implementation.

potential changes Transpower may propose to the TPM (which would be submitted for consideration by the
Authority).

The key objectives of the operational review are:

Refinement of adjustment mechanisms.

Reconsidering the delineation between the simple and standard methods for calculating Benefit-Based Charges
(BBCs).

Refinement of BBC charge calculations and their inputs to reduce the need for Transpower to exercise
judgement, and to reduce complexity, volatility and uncertainty. Overall, to enhance and support stakeholders’
ability to understand, replicate and reliably forecast BBCs and, by extension, transmission charges.

Ensuring First Mover Disadvantage and Prudent Discount provisions are appropriate for evolving electrification
scenarios.



Operational review

OUR WORK / Industry / Grid Pricing

« More information on the operational review is D O S—

ava i | a b | e O n O u r Transmission Pricing Methodology (TPM).
website https://www.transpower.co.nz/tpm-
operational-review

Grid prices About the TPM Indicative pricing Assumptions book
Information on current and The TPM determines how Information on the calculation of Current and previous versions of
historical grid prices Transpower recovers the annual indicative connection charges, our assumptions book, as well as

cost of running the national benefit-based charges and consultation material and

* Any questions — get in touch with us

transmission customers

@ @ @ @
 Email: tpmreview@transpower.co.nz

e Sign up for newsletters

Starting BBI Settlement Residue TPM operational TPM development
customer allocations Allocation review archive

Current and closed Methodology Transpower, with support from Information relating to the

on starting BBI customer How Transpower allocates the Electricity Authority (EA), is development of, 2nd transition to,
allocations, as well as settlement residus to customers carrying out an operational the TPM

determinations where these have from the Clearing Manager (NZX} review of the Transmission Pricing

been made under Part 14 of the Electricity Methodology (TPM)

Industry Participation Code 2010

@ @ @

Top questions asked


https://www.transpower.co.nz/tpm-operational-review
https://www.transpower.co.nz/tpm-operational-review
https://www.transpower.co.nz/tpm-operational-review
https://www.transpower.co.nz/tpm-operational-review
https://www.transpower.co.nz/tpm-operational-review
mailto:tpmwreview@transpower.co.nz
https://transpower.us4.list-manage.com/subscribe?u=6d27a102535914a56dd09cbf7&id=0a3f4d8c3a
https://transpower.us4.list-manage.com/subscribe?u=6d27a102535914a56dd09cbf7&id=0a3f4d8c3a

What's coming up

* Mid January — Re-consultation on NZGP1 BBI
allocations

* Mid January — Launch of our targeted customer
journey learning pages

e Early February — Kick off TPM working group

e February/March — Consultation on first tranche
of issues and options under the operational
review

e Late February — Consultation on updates to
Assumption Book




Connections Update — end of year wrap

Rupert Holbrook, Customer Connections Project Director




Generation 2025

e \Volumes remain
healthy

e \Wait times down

* Expecting
delivery pickup

Dec
2024

)
4

Connection Pipeline — December 2025

(Generation and energy storage)

Total pipeline = 92 projects (23,706, MW)

%

Application
stage

Investigation
stage

Delivery
stage

25 projects 50 projects 17 projects
(8695 MW) (12439 MW) (2572 Mw)

LB = { -k - AL = o
)ﬂ\ EE - /W M ’l\ EE - /W A4 't* EE - /W A8
6 16 12 1 2 15 17 36 1 1 2 5 11 0 1
1738 3800 3100 16 40 3206 3227 5356 0 50 248 431 17%6 0 37

Application stage Investigation stage Delivery stage

35 projects 37 projects 14 projects
(7693 MW) (5393 MW) (1948 MW)
Notes

Following =n update to Transpower's customer management tools during October 2025, stage counts still show the number of Transpower connections, while generation and storage technologies are
now tracked individually, so technology counts represent the number of technologies connecting. Each connection may have more than one technology, e.g. Solar+ BESS.

Number of projects includesthose currently on hold at the customer's request (10 in investigation, three in delivery).



Load 2025

Wait times down

Increasing
process heat
electrification

Significant

ongoing data
centre interest

Record Count
0 3 10 13 20 25 30 35
i Enqmw _
Cono&m Fasessmen _
5
] Application
B
Investigation
Delivery

View Report (Mon-Generation Pipeline Overview)

Non-Generation Pipeline Overview by Type
Number of Cases

Recond Count
0 8 16 24 32 40 43

Asset Relocation

Asset Transfer .

Load

Type

Other Transaction

Type

50 Assel Relocation
Assel Transfer

Load

Other Transaction

Electricity Network Upgrade

As of 511272025, 1:32 pm

Stage

64 2 Initial Enguiry
Concept Assessmeni



Concept Solution Proposals

* First trials complete

* Now embedding as BAU for most new
investigations

e Commits customer and TP
* Covers design, schedule and resourcing
e Interaction with ‘Area grid planning’

* Potential for some projects to then go
straight to TWA

Harmonic reports

* First set of annual reports now available through
our Echo document sharing hub




5))

Questions

TRANSPOWER.CO.NZ
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Thank you

Next webinar: 2026

TRANSPOWER.CO.NZ

N/




Closing

Unuhia, unuhia, Karakia
Unuhia Ki te uru tapu nui

Kia watea, kia mama, te ngakau,

Te tinana, te wairua, i te ara tangata

Koia ra e Rongo, whakairia ake Kirunga

Kia tina! Tina! Hui e! Taiki e!

)

Translation
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