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I want to know my 
options to connect and 
charge a new EV…



I’m sorry I can’t take your enquiry at present  …

Pricing?

“Ask a simple question, …..”

How fast can I 
charge my EV?

What type?

What capacity?  
kW?  kWh?

Where 
connecting?

When using it?

How often?

Flexibility?

Peak demand?

Forecast 
peak?

Are you 
flexible?

Forecast profile?

Capacity?

Congestion?

Upgrades?

Questions for the Customer Questions for the Network



Flexibility 
Model

Investment Planning LV Management

CONNECTED
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Demand (Load & DG) Forecast & Flex Network Model

Congestion 
Model

Network Operations

Auto approval

“As a customer I want to know my options to connect and use my CER”

Informed & 
Engaged 

Customers

Responsive to Customers decisions

Congestion
(DER 

Opportunity)

Capacity
(Network 

Capability)

Capacity 
Model

Dimensions:
• 2 way & flex/price
• Time variant (flex)
• Long Term (investment)
• Scenarios
• HV (CI) & LV (Res)

Demand 
Modelling

Network 
Model

MODELLING & FORECASTING
(the “engine room”)

Information (Data)

Visualisation / 
Navigation

Info Services / Apps

Flexible Connections

Forecast Capacity

Forecast Congestion

Forecast Price

Flexibility / DER

Forecast Reliability

Forecast Investment

Demand Scenarios

Network Model

Integrated 
modelling 

suite

Network 
capability & 
opportunity

DATA & DIGITAL



“Kiwis are predicted to use more electricity than ever before”
...  but how much?
…  and when?

- Probabilistic
- Profiles
- Percentiles

- Scenarios

DG & BESS

DER / DSR

- 2 way flows (& limits)
- Intermittency
- Wholesale price

Uncertainty is the new certainty

- Flexibility
- Price Elasticity

- Organic (growth ?)
- Electrification

DEMAND FORECASTINGCUSTOMER DEMAND

The murky  
crystal ball



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
Scenarios / Statistical variants 1 10  x 10
Forecast Horizon 10 30  x 3
Import/Export / Flex (Options) 1 10  x 10

Forecast Data Points 7,000 21,000,000,000,000  x 3,000,000,000
Forecast Data Volume 70 MB 210 PB  x 3,000,000
Complexity (Forecast processing) 1 10,000  x 10,000
Frequency (Forecast refresh) 1 100  x 100

Digital Expansion Factor (DEF): 3.0 E+15

• Scale

• Automation
• integration
• data quality
• self verification

• Digital Transformation

The Scale Factor …
“Size matters”



CAUTION
Your are entering 

the digital age!

DIGITAL

DATA

DECENTRALISATION

DISSEMINATION

Challenge:
• Customer Experience
• Digital Services

Tech savvy

Non-tech

ERROR!
System Overload

Proceed to the 
DIGITAL AGE

???

CONNECTED
CUSTOMERS

The digital revolution meets demand forecasting

DIGITAL AGE
CUSTTOMER
DEMANDS

Challenge:
• Scale
• Quality

Opportunity:
• Analytic Platforms
• Scale
• Automation
• Integration

Granularity (Scale):
• Space
• Time

Challenge
• Information overload

Opportunity:
• Information Services
• Data download

Demand Forecasting



I’d hope the power 
company has plans for 
congestion…



Our challenge… 

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

    Network Visibility or lack thereof, 
has been getting attention lately as a key barrier to electrification  

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

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

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



’22-23 Initial build
Established GIS-based HV connectivity 
model, built daily for ADMS

’24 Planning expansion 
Expanded model – now the Common Network Model by 
incorporating a loading model (smart meter data), asset rating 
libraries & demand forecasts, supporting Network Planning

‘25 GXP – ICP
Model performance optimised, allowing for 
extension into Low Voltage. Gas Pipeline 
network developed

’26 Expanding twin
Model extended into LV Analytics (Gridsight), 
and LiDAR-based 3D model (Neara) – building 
towards a fully-realised electrical/physical 
digital twin



Common 
Network 
Model

LV 
AnalyticsAsset 

Criticality 
model

Ends up a bit like this…

Real-time 
Operations

IoT

Master data

GIS EAM Loading 
Model

Protection

External 
Capacity maps

Bernie’s 
Crystal 
Ball TM

WIP

Planning 
& Design



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



I want to export as 
much as possible…



Our challenge…

We have a strong pipeline of renewable generation 
– but some areas are running out of capacity

Right now:
83MW connected 

The Pipeline:
53 Applications -
• 500MW Approved 
• 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.



Operations – DER tile dataVARs Management: Distribution

Condition Absorbing VARs 
(Lagging)

Exporting VARs 
(Leading)

Current magnitude Same Same

Arc severity Medium Higher

Arc extinction Easier Harder (restrikes)

Overvoltage risk Low–moderate High

Equipment stress Moderate Higher

Operator risk Moderate Higher

VARs requirements at 0.0MW (Distribution)
• Powerco has operational constraints around 
operating manual ABSs. 

• DERS can export/absorb VARS at 0.0MW which 
can contribute current across a circuit. 

• VARS  can present additional operational 
hazards to field personnel & assets () noting it is 
dependent on variables: distance from Sub, Voltage 
settings, mode, conductor types, time of day etc.).   

• Whilst circuit switching/reconfigurations are 
underway Powerco requires DERs to be curtailed 
to 0.0MW. 

• As part of the 0.0 MW curtailment, VAR control 
must also cease (@0 VARs).  

• Where any DER cannot cease VAR control, it is 
mutually agreed to briefly de-energise via the 
Powerco DER CB.  

Key Message: Reactive & power 
management is an essential tool 
contributing to personnel & asset 
safety.

Operational documentation



Powerco DER interconnection 

Operational needs
Analogues: Detailed 

Network devices: Provide DER aligned data
HMI: DER ease of interaction & accurate alarm data 
Operability: Open/Close/HLT/Curtailment/Dispatch 

Historically
Growth: Fairly static

Operational interactions: Occasional 
Protection schemes: Simple

DER management: Basic
Data needs: Minimal 

Powerco’s had DER for 25 plus years.

Now & tomorrow
DER growth is strong & dynamic 

Customer expectations, operational & protection requirements are evolving
Congestion & congestion management  

Customer needs
Notification

Timely network operations
Communication

Generate baby - Generate!

Outcomes

Powerco
Informed & timely operational decisions

Communications & protection scheme automation to curtail DER to maintain security of supply
Currently achieving a form of DERMS operability 

Customer
Efficient planning & real time communications to minimise curtailments

Maximised generation & revenue across abnormal network configuration periods

Future
Current interconnectivity requirements should provide easier integration to DERMS

Manage congestion whilst maintaining security of supply & maximising customer returns   
     



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

The need
Tasking & timeline alignment

All actions done & in the correct sequence
maintain safety 

How? 
• Hierarchy of control

• Single commissioning document
• Operational switching provides a sequence 

for all commissioning tasking

Outcome
ONE:

Point of control
Commissioning plan

Operational document

One source of truth

Why it matters? 
Clarity & alignment for:

who, what, when & where.  
Supports safety.

Contributes to quality outcomes & security 
of supply



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



Benefits
 Efficient communication & transparency.
 Improved power quality & compliance outcomes.
 Continuous focus on safety to personnel, assets & security of supply.
 Trusted commissioning partnership

Delivering Customer focused outcomes
An informed interface with:

• DER owners
• Network operations
• Engineering 
• Contractors & service providers
• Commercial & Legal

Collaboration: Tools & Support
• Use of Microsoft Teams commissioning forums.
• Access to real-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.





I’d hope the power company 
plans for climate change… 



Our challenge…

Climate response is a rapidly developing area as nations move 
from prevention to adaptation

2022

2023

2025

2026 
(so far…)



A few things we’re working on…

Climate response is a rapidly developing area as nations move from 
prevention to adaptation

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



“I’d hope the power 
company looks after 
their network…”



Our challenge…

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



• 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

NZ Lens cable health monitoring INTSA



Thanks for listening! 
Questions?

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

mailto:kewen.kueh@powerco.co.nz
mailto:kewen.kueh@powerco.co.nz
mailto:Kewen.Kueh@powerco.co.nz
mailto:Andrew.Wilson@powerco.co.nz
mailto:Mike.Reid@powerco.co.nz
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