
Microgrid Automation on an IOT Backbone

CSIRO - Microgrids 2017 ïNovember 2017
David Edwards



Regional Service Provider

WA is five times 

the size of 

California with the 

population of 

Boulder, Colorado 

ïitôs microgrid 

heaven.

Å Supply Area 2.3M km2

Å 48,436 customers

Å 38 Microgrids

Å 114.2 GWh sent out in 2016

Å Depots in:

Å Kununurra

Å Broome

Å Karratha

Å Port Hedland

Å Carnarvon

Å Esperance

Å Bentley ïPerth

Å Southwest Interconnected System

Å WEM- Wholesale Electricity Market 

Å Western Power ïTransmission

Å Synergy ïRetail & Generation



Blueprints
Å Long range forecasting for all 38 networks

Å Analysis of ongoing CAPEX, OPEX

Å Overlaid with learning curves on PV, 

Energy Storage and cost of data

Å Economics improved with high penetration 

DER

Å Identification of challenges to:

Å Power system engineering 

Å Operational practices

Å Commercial model
ÅEstablished a development pathway to a high 

penetration DER future

Å Business model transition from predominantly 

centralised to predominantly de-centralised 

model

Å Retention of customer choice

ÅOpen up Hosting Capacity targets



Visibility & Control

6am 12am12pm 6pm

Energy Consumption

Energy from 
Rooftop PV

Solar Smoothing will 
assist in increased 
penetration of DER

Hosting capacity is 
only a short term 

solution, utilities need 
to solve the technical 

problems to allow 
high penetration PV 

on the network.

Excess Renewable 
energy flowing into 

the network

Cloud events across 
the network can cause 

power system 
disruptions



Carnarvon DER

Internet
Backhaul

Å Recruit 90 Customers with PV

Å Separately Meter Load and PV

Å Clip-on CTs

Å 5 second data

Å Data visible to customers via 

óSolar Analyticsô

AMI SCADA



WattWatchers Installations
Å 59 Residential and Commercial 

sites so faré

Å Some sites with multiple PV 

systems

Å Some sites with PV systems 

remote from the residence

Å 108 Watt watchers installed

Å Good geographic spread from 

East to West

Å Best possible geographic spread 

from South to North (prevailing 

winds)



Skycamera & Weather Station

Backhaul

Å Fulcrum 3D - 360o Sky Imager

Å Temperature & Humidity

Å Wind speed & Direction

Å Solar Insolation

AMI

Weather

Data

SCADA

Internet



Skycamera & Weather Station

Backhaul

Å Fulcrum 3D - 360o Sky Imager

Å Temperature & Humidity

Å Wind speed & Direction

Å Solar Insolation

Å Solcast Forecast Input

AMI

Weather

Data

SCADA

Internet



Relational Database

Å PV Production Data

Å Advanced Meter Infrastructure Data

Å Sky Cam and Meteorological Data

Å Power Station SCADA

Å Web Service Data

Å BoM

Å Solcast



Machine Learning

Å Impact of cloud events on multiple PV 

systems spread across the distribution 

system

Å Unsupervised learning of the 

Fluctuation factor

Å Unsupervised learning of the Diversity 

factor

Å Relationship between weather, load 

and RE production



DER Monitor & Control System

Å DER Monitor & Control Simulation

Å Network Risk Simulation

Å Financial Outcome Simulation

Å Scenario Simulation

Å Predictive Simulation

Å Visualisation and Analytics



Monitor & Control of PV & Energy Storage

Backhaul

ÅFeed-in Management

ÅDemand Side Mechanism

ÅAncillary Services

ÅEnergy Storage Optimisation

ÅSunspec Support

AMI

Weather

Data

Control 

Algorithms

SCADA

Reposit

API

Internet


