"How Powerco's Digital transformation
supports customers electrification

Bringing network management into the digital age; with a customer lens

Bernie Coster | DSO Programme Principal

Kewen Kueh | Future Networks Engineering Manager

Mike Reid | Network Operations Transformation Lead
Andrew Wilson | Network Operations System Integration Lead
227 July 2026

1‘1“




| want to know my
options to connect and
charge a new EV...
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“Ask a simple question, .....

How fast can |

charge my EV? I'm sorry | can’t take your enquiry at present ...

Peak demand?
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Forecast
peak?
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Forecast profile?
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Are you

flexible? Upgrades?

Questions for the Customer Questions for the Network




“As a customer | want to know my options to connect and use my CER"
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Uncertainty is the new certainty

The murky

“Kiwis are predicted to use more electricity than ever before” +'
= crystal ball

... but how much?
and when?

Climate scenario-aligned demand pathways
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The Scale Factor ...

“Size matters”

Demand Forecasting:-

*  Spatial Granularity: 700 Feeders =» 350,000 ICPs
*  Temporal Granularity: MD =» Profiles

*  Electrification: DG & Load (2 way)

*  Flexibility: Gross & Net demand

. Uncertainty: Scenarios, variance, percentiles

Dimension Past Future Exp Factor
Network (spatial) granularity 700 400,000 x 570
Temporal granularity 1 17,500 x 18,000 ° Scale
Scenarios / Statistical variants 1 10 x 10
Forecast Horizon 10 30 x3
Import/Export / Flex (Options) 1 10 x10 . Automation
Forecast Data Points 7,000 21,000,000,000,000  x 3,000,000,000 ’ Integration
Forecast Data Volume 70 MB 210 PB x 3,000,000 e data quality
Complexity (Forecast processing) 1 10,000 x 10,000 . self verification
Frequency (Forecast refresh) 1 100 x 100
Digital Expansion Factor (DEF): 3.0 E+15 «  Digital Transformation




The digital revolution meets demand forecasting

DIGITAL AGE
CAUTION Challenge: CUSTTOMER
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I'd hope the péwer

company has plans for
congestion...
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Our challenge...

Network Visibility [J @ FTd [§{ CI{=Te]

has been getting attention lately as a key barrier to electrification

Hosting capacity/congestion maps simply give more
information for customers to make decisions

“Digital twins” provide a representative model of your
network to test “what-ifs”

If your people operate a network, connect
customers etc - you're already doing this

Working on tools & data help make this scalable and
automatable (HV is already 278,000 elements...)




1 4

2 6 Expanding twin
Model extended into LV Analytics (Gridsight),
and LiDAR-based 3D model (Neara) — building
towards a fully-realised electrical/physical

digital twin

‘25 GXP - ICP

Model performance optimised, allowing for
extension into Low Voltage. Gas Pipeline

network developed

Expanded model — now the Common Network Model by
incorporating a loading model (smart meter data), asset rating

libraries & demand forecasts, supporting Network Planning

Established GIS-based HV connectivity
model, built daily for ADMS



wip ool

r=>--""

+’

Bernie’'s
Crystal
Ball ™

Ends up a bit like this...

GIS EAM

@esri T

PrapZadmas 01 jsds1. I
Prap2admssqio2.jsdsL.i

- v
copperleaf ~ Criticality

B -1
el odeling )
1 |
Comman
r¥ o s | | Tt || Mo
L “ Plan P r
- prap2planappot jsds i
P
si
anea

{)pandapower Capz

aaaaa

SYNERGI
PIPELINE
SIMULATOR




Some advice...

Network capability (capacity/congestion) is something your teams already do
(manual, outsourced or not)

Your data will be bad - It's better to start with something a bit broken worked
through to the end, then set up processes for fixing. Ops are very good at finding
data errors

Without a unifying grid model, engineering and ops teams will disagree on what
the network is capable and future system integration costs & time will skyrocket

Be good friends with your asset information & IT teams — you will need their
help in supporting data improvement

Capacity tools (internally built or via external tools) flow on naturally once your
grid model is sorted - Vendors and consultants will pick you apart if you don't
have people with a core understanding of your asset data







Our challenge...

We have a strong pipeline of renewable generation

— but some areas are running out of capacity

Utility scale DG applications (Total MW by GXP)
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Right now:

* 600MW in progress
Compare ~900MW peak demand



Operationalising Large-Scale DER -
What's Working Well from Network
Operations Centre

« Commissioning outside the live control room — complex DER commissioning is being
worked through before formal handover to Operations.

« Applying an Operational Lens early — from high level review through to Concept
Design review works well when implemented. Removes unrealistic expectations.

« Operational protocols from the get-go — expectations are being agreed early between
customers, project teams, Network Access, and Operations.

« Automation protecting the network and customers — curtailment, runback, and
support pathways are reducing manual load and improving response to power-quality or
network limit breaches.

« Real-time DER visibility — DER Export real time data views are improving situational
awareness for Network Operations.
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File  Tools  View  LYS_Operational Data - Read-Only - Compatibility Mode » Saved 1o % Drive ~ LJ
Multiple pages of notes. « Power Quality Meter (PQM): Sw/gear 11478 fitted with PQM & alarm/trip
1.| ' 11kV CB €875 - Holdsworth Feeder — USDG - 3.8MW Light Years Solar capability. POM can initiate trip to CB 11478/2 on detection of LYS power 7. HLT Functionality on CB 11478/2.
VA‘ farm (PV) -LYS. quality issues. # HLT requirements as per HLT State column in table above.
{USDG = Utility Scale Distributed Generation) PQM initiated trip events: One or more alarms will be presented to View- « Provides instantaneous tripping at 80Amps in conjunctien with a voltage
. F point: disturbance (reason: Invertor controls cannot provide a high fault current
ope 2. Curtailment Table: Faults. © GCB 11478-2 OV TRIP to operate above (generated load)
p {For planned works, refer item 8) © GCB 11478-2 U Freq TRIP # CAC: When HLT enabled & generating: provides stability to generation
— © GCB 11478-2 O Freq TRIP (note: any upstream network/grid disturbances will cause HLT to open
actity T Comments T AW Cortaiment « PQM Alarm/Trip Protocol: Each PQM alarm/Trip initiates emails to Sw/gear 11478-CB).
e [ s | PV circuit oMW Powerco’s Operational Engineering Team to assess & confirm to NOC
Pl e when safe to re-liven LYS.
can ;’:;c:; Bevkee OIOFED MW Cortaiment * HLT functionality on CB 11478/2: refer Network Access & Planning section,
e Sect 11455 o  Seet 11517 0 item 8. Continues over poge
Sub CB C875 ABS 5373 <25 o ClGeneration Inter Trip:
Recloser 11090 M/A - il impact on PV connection 38 X )
\ NOR. CB75 Supporting oad + NOR C875 trip to lock out on fault - SCADA macro opens CB 11478/2
b i o parta Loaa sopponca for safety.
Device CLOSED MW Gttt
haZ NORCS:T-ZI\:MH AES 473 » Must be Disabled For: {to aveid nuisance trips to farm/customer) 8. Planned Works Table. n e
Sect 11455 38 o ALL maintenance on NOR C875. ety Commeets T state | WAW Curtaiment_|
0k CI71 Sactionaliser 11517 P ' Access Permit ‘Where USDG site is within permit area Disabled Isolated
dep Tock mort IO e o e UADE o GV e reqeied o orarom o T o Anytime CB C875 is to be Open/offloaded, i.e. Fdr is to be back fed. Recess Permit - ks i
sett I Tarsome T34 [ MW CAC Electricity No switching o outage ares imolved
CAC Treewarks Live network works only Enabled 38
3. Operational: Network & Access Planning related activities. ot e ECAFL htal o Eoh o oneant
NOC authorised to de-energise the site at any time, T
(To ensure safety o persens, assets & maintain seeurity of supply) 4. Outage Planning. Divice OPEN Device CLOSED Al state | MW Curtsiment |
R \‘ » Switching reconfigurations: « Customer Advisements: Planned works require customer to be notified Sub CB CBTS SS:; 1:;?;5, L]
> OMW during switching activities from the DER site back to CB, (refer via email. ABS 5373 NiA <35
u nd planned works table in section 8) » Permitting & Consent requirements: refer table below. Fbe:;ss 53‘1“;% Sect 11455 or Sect 11517 za!
tO C = Planned works, ideally should be done outside morning & evening peak + Feeder reconfigurations: Refer curtailment table above. = WOR CB75 Supporting load .
B . . o compieton o Mysase parring)
periods where feasible. (i.e. 0700-0930 & 1700-1900hrs). # |CP data: Site has 2 separate ICP's. Notable Customer notification required w Full or partial Loec \:Jrvv"::ﬂCLOS:Dm - e [ 4
« Re-livening Protocol: Prior re-livening, NOC must contact solar farm & con- either are going off. "m;;"' e ]
firm safe to re-liven. = local service supply is External to SF, supplied from: T3442, Qv cezd SEGI 1458 Nja L
. H H AKU 2 Sect 11517
° )( ¢ Planned works: refer Access Planning section below. « Main line generation connection via Sw/gear 11478. o Tanstorme: T34 ThW
« LOS events to LYS: 11kV Sw/gear CB 11478/2 auto-opens. (SCADA Macro)
mu¢ + Feeder reconfigurations: Refer curtailment table below. 5. Contact details. ‘S)
# Anti-islanding: Enabled (within PCO & LYS protection systems). 1105 -Light Years Sotar Farm. END ’
331 Narfolk fioad Masterton
» A/R events (Network/Grid): Generation ceases - resumes once network volt- A
age stable (approx. 2Mins) [] — i3 .
(] \‘ « LYS control scheme stability: If generation control (LYS) fails to respond Genersl busnes: cantacts o I'-: :"’" T g
stably to voltage changes on the Powerco network CB 11478/2 may trip. fie. -
m U1 Tapchanger operations or significant load reductions)
. ’ i 6. Demarcation Details
POV * Power quality: If LYS creates power quality issues, de-energise LYS & advise [ ‘Network Demarcation paint ]
- . . : < [ We Asset Ty T st 1D Fiates |
PCO operational engineering team. They will assess & confirm to NOC | —— mHM:'w i TareL I Cotie Sermingtion conmechion e TIATRIL |

when safe to re-liven LYS.

Ke ...

management is an essential tool
contributing to personnel & asset
safety.




Powerco DER interconnection

Powerco’s had DER for 25 plus years.

Outcomes
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Commissioning

Commissioning DER typically consists of multiples of teams, processes, paperwork & timelines

Status - Issued
‘orm - 220F009
11 — May 2026
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How We Work

A dedicated commissioning team, independent of the control room

Our commissioning team consists of:
» Operations Controller.
« Commissioning Engineer (overall coordination).
* Power Quality Engineer (performance & verification).
» DER assigned Project manager.
» Customer’s technical representative.

Agile approach to commissioning
* Modified (outage) planning processes to account for:
* Weather & irradiance issues.
+ Testing irregularities & technical discoveries requiring
rework.
+ Teams' availability.

Benefits
L. Consistent decision-making.
L Efficient issue resolution.
L. Efficient use of time & testing opportunities.
L Reduced commissioning delays.
L. Strong customer relationships.
L. Safety focused.



Delivering Customer focused outcomes

An informed interface with:
* DERowners
* Network operations
* Engineering
* Contractors & service providers
e Commercial & Legal

Collaboration: Tools & Support
* Use of Microsoft Teams commissioning forums.
* Accesstoreal-time power quality data & operational control of network.
* Provide overall commissioning leadership, process, documentation & data sharing.
* Immediate response & resolution to any testing, faults or power quality issues.

Continuous Improvement
* Validation of systems & network behavior's & settings.
* Ongoing process & documentation reviews.
* Improved efficiencies for future DER connections.

Benefits
L Efficient communication & transparency.
L Improved power quality & compliance outcomes.
L Continuous focus on safety to personnel, assets & security of supply.
L. Trusted commissioning partnership
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DIRECT
COMMUNICATION
Direct cosnmunication
channess lead to faster issue

resolution and continuous
FASTER ISSUE
eme e RESOLUTION
Direct communication

channels lead to faster
issue resolution.

The Unified Commissioning Strategy
One Team, One Plan, One Outcome

Operations

4 SHARED

{ EOMHISSIONING
OUTCOME

* This central hub unifies all
team activities toward ane
singular, successful

project delivery.

CONTINUOUS
IMPROVEMENT
Streamlined communication
leads to continuous
process improvement,

Keeping the same small team involved

builds trust, context and pace — especially
when conditions change quickly.

Coordination enables
flexible network access and
batler use of availa

generation windows.




»
&

~ I'd hope the power company
plans for climate change...




Our challenge...

Climate response is a rapidly developing area as nations move
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2026
(so far...)
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A few things we’'re working on...

Climate Adaptation
& Resilience Plan

@ POWER<

2024 - Carried out exposure/vulnerability for key asset classes against
flooding, slips, sea-level rise, vegetation

2025 - Continue developing Community Hubs programme, focussing on
community buildings

2026 - Established first marae site with islanding SAPS with part funded
EECA Community solar feeding in

What now:

« Exploring greater use of smart meter data to support restoration efforts

» Looking to evolve resilience focus towards customer/community angle,
expanding on Lifelines approach

» Surveying of key customer groups, expanding on traditional VoLL into
factors that influence individual resilience e.g. solar + battery, community
services & other critical infrastructure

« Potentially exploring trial with Urban Intelligence (used by a number of
EDBs/Councils) — common NZ EDB hazard functions, functional
isolation concepts & infrastructure interdependencies

-y (e

Collate Identify Determine Assess Evaluate Explore

SCENARIOS ELEMENTS  VULNERABILITY EXPOSURE CONSEQUENCE RISK
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Our challenge...

Urban Low Voltage cable networks are where 90% of customers
i1l = but large portions may be coming up for renewal

Age profile with age-based HI colouring and fitted curve
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NZ Lens cable health monitoring INTSA

There is an opportunity to improve our
understanding of LV network health to
optimize replacement work with other utilities.

Currently working with Orion & Unison to trial
EA Technology’s low-voltage monitoring
devices (VisNet® Hub) & analytics platforms

Joins a suite of approaches (including smart
meter data, transformer monitors) to provide
visibility on LV network health, these types of
monitors utilizing high-frequency (16kHz)
waveform measurement paired with compute
at grid-edge

This trial will be facilitated by EA technology,
hoping to survey a representative sample
(400+ LV feeders) to provide further
understanding in to NZ cable health

cQ

VisNet®

From Ed Technology

technology

() POWERco ‘ ‘ )

Samples data at 16 kHz (16,000 points per second)

Current waveforms for
all 3 phases + Neutral 1

Busbar Voltage

Data from other
Plug-ins (i.e. ALVIN)

30min

Operations

([ oad visibility - Load Management

[ LV Faults — Detection and Location

LV Faults - Prediction and Prevention

[ Manage LV Neutral breaks

[ 1dentify voltage supply issues

Project
Focus
Asset Management

Identify supply points operating
outside of allowable thresholds

LV Condition — Underground Cables

[ eveluate load related asset aging

Substation environmental condition
(temp, humidity, etc)

unison

Raw data at 15 or 30
minute intervals

Real time alarms

Important waveforms

Processed data with
enriched insights

Reliability

Reactive Operations App

Enhanced Fuse Distance to

1
Blow Detection Fault {
1

Fuse Blow
Count

Proactive Operations App

!
Pre-fault count Sniffable events [
_ Distance to pre- ;
Early wamings o
Event Trending
This trial

on reliabils.



Thanks for listening!
Questions?

() POWER<o

Any questions:
Bernie.Coster@powerco.co.nz
Kewen.Kueh@powerco.co.nz
Andrew.Wilson@powerco.co.nz
Mike.Reid@powerco.co.nz
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