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Overview

• Background, current capability and limitations
• Rhizome GridADAPT trial project overview
• Data preparation and processing
• Modelling considerations
• Preliminary deliverables 
• Next steps
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Background
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Horizon Networks Overview
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Limitations of existing toolset

• Rich hazard visibility, not risk visibility
• Manual risk assessment using a simple framework
• No consistent integration of current and forecast asset condition
• No consistent consideration on historical outages and asset failures
• Unable to conduct multi-scenario analysis easily
• Manual and labour-intensive
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Rhizome GridADAPT Overview
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Rhizome gridADAPT
Reliability & Resilience planning product
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What's driving outages and asset 
failures?

How is our hazard exposure
evolving?

Where are failure rates
concentrated?

How does each dollar improve the 
most reliability?

What does this resilience plan buy 
us?

Which investments serve more than 
one objective?

How do we communicate the value
of the plan?

How do we show investment 
benefits over time? 
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Rhizome’s weather & climate-aware modelling approach
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Trial Project Overview
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Trial Project Overview

• Objective: Enhance Horizon Networks’ toolset for planning and 
managing climate-related risks to our electricity distribution network. 

• Key outputs: Assess the suitability of Rhizome’s gridADAPT product 
for long-term resilience planning, focusing on:

• The applicability of asset fragility modelling in New Zealand’s context
• Data quality requirements and the effect on modelling accuracy
• Accuracy of identifying network vulnerability and quantifying climate 

resilience risks
• The application of the scenario analysis for planning purposes.

12



13

Trial Project Overview



14

Trial Project Overview



Key Project Phases

Phase I: Methodology and Data Transfer – Completed
• Gather and verify the data needed to build the model
• Change the data into the platform's standard format and get it ready 

for use in the staging environment
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Key Project Phases

Phase II: Model Implementation – In Progress
• Rhizome Ingest relevant climate and weather datasets 
• Implement machine learning to understand the likelihood and 

consequence of failure for circuits from various types of extreme 
weather hazards 

• Develop a Cost-benefit metric for each investment-segment
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Key Project Phases

Phase III: Validation, Closeout, and gridADAPT Evaluation – In 
Progress
• Release the platform into production 
• Validate the results and create measures to assess the accuracy of 

the extreme weather projections and asset fragility analysis
• Incorporate the outputs into climate risk and cost-benefit analysis
• Evaluate Rhizome’s gridADAPT product and complete the project 

outcomes report
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Data Transfer
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Data Requirements

• Asset Data
• Shape Data - Conductors
• Point Data - Poles, Crossarms, Transformers, Protection Devices

• Network Data
• Topology - Feeders, Connectivity, Downstream Assets

• Outage and Customer data
• Historical outage data
• ICPs per asset

• Vegetation data
• Management system data, assessments, cut meters
• LiDAR Summary Level
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Data Transfer Easy Wins
• We exchanged data via a Microsoft Teams Channel

• Extracted data into excel templates provided by Rhizome or our own raw 
data

• Rhizome happily accepted raw outage data (un normalised etc), 
vegetation database and LiDAR summary data

• Seamless data consumption — only minor clarifications required from 
Rhizome
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Data Transfer Easy Wins
• Transformer Data 

Upload Template 
Example
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Data Transfer Challenges

• We have 3x core network data sets covering protection devices:
• GIS: Assets, Topology, Connectivity 
• Outage Database: ICPs, Isolators, Connectivity
• SCADA: Protection devices, Assets,  Connectivity

• These have evolved independently over time, with limited historical 
attempts to cross validate all 3x

• To get the best outcome, we needed to connect these datasets
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Data Transfer Challenges
• We had never drilled into the idea of SCADA device only connectivity 

traces in GIS

• Rhizome were eager to understand the assets between SCADA 
controlled devices to model the impact of asset failure

• Required a re-validation of all SCADA controlled devices in GIS 

• Using FME (Feature Manipulation Engine) we ran asset connectivity 
traces between SCADA verified devices, providing valuable data for 
both the Rhizome Trial and future internal consumption
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Climate Data
• Rhizome use ERA5-Land 9km grid model for historic climate data

• We would have preferred NIWA’s VCSN (Virtual Climate Station 
Network) historic timeseries using a 5km national grid – however 
requires licensing agreement

• National Climate Projections Dataset used for future climate predictions
• High-resolution climate projections for NZ (5km grid)
• Downscaled from global climate models (IPCC AR6 / CMIP6)
• Covers historic baseline + future scenarios to 2100 across multiple emissions pathways
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Modelling Considerations
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Key questions
• How are extreme weather hazards changing over time within 

Horizon Networks service area?
• What does it mean to reliability at a system level and specific part of 

the network?
• Which locations and assets have the highest reliability risk?
• What are the return from various interventions?  
• How do we optimise the intervention plan if we need to change 

planning constraints?
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Key 
Models
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Extreme weather event modelling
• Climate change projection data and historical reanalysis data
• Key variables considered are wind, precipitation, and temperature
• Four Shared Socioeconomic Pathways (SSPs) modelled
• Track both frequence and intensity 
• Bia-correction of projections against historical data
• > 4000 experiments using different ML models
• ~74% accuracy for MED vs 21% of the benchmark
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Feeder level risk modelling
• Land cover class, vegetation coverage, historical reliability data, and 

asset data, historical reanalysis, and projected climate data
• Classification of Major Event Days vs normal days
• Model training and validation
• Model uncertainty consideration and “best estimate” of outages 

change forecast
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Asset risk modelling
• Literature-based fragility curves for estimating PoF
• Hight risk vegetation indicator derived from LiDAR data for 

conductor PoF calculation
• Normalise asset PoF using historical failure data
• Machine learning model derived feeder level outages
• Asset consequence calculation and SAIDI risk calculation using PoF, 

connectivity, and feeder level outage model  
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Investment planning
• Intervention types: pole replacement, vegetation trimming, and 

undergrounding
• VoLL is used to quantify cost and benefit
• Calculate SAIDI reduction for each potential investment in the system
• Optimisation engine to find the investments that maximises reduction in VoLL

or SAIDI given the constraints

31



Preliminary Outputs from the Application
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Landing Page
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Map View
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Feeder and sub-feeder
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Investment Plan –
VoLL
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Investment Plan – SAIDI 
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Next steps

• Complete development of the application 
• Review and validate outputs delivered
• User acceptance test and training
• Address issues and improvements identified
• Evaluate against key objectives
• Project close out report
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