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Key takeaways

 Prototype Wildfire Energy Model (WEM) developed to assess power grid resilience during wildfire seasons in Victoria, Australia
e High-resolution Fire Weather Index (FWI) data calculated and integrated with power flow analysis

o Distributed wind generation (DQG) investigated as a solution to enhance grid resilience

« Cost—benefit analysis conducted to determine the breakeven Value of Lost Load (VoLL) for renewable investment

Background Research question

é How to model and enhance power system resilience under

GENERATION ~ TRANSMISSION DISTRIBUTION  DEMAND ek '
o extreme wildfire risks?
é 3
/ @ ﬁa Growing Frequency
; & Intensity of
R Wildfire Risks
Solar PV reduced Line outages from Pole & line damage Load peaks in hot : \ / .
by smoke heat & smoke in fire zones conditions HBR B ORI Il )_{
a N - ‘
G E—{"\q PSPS ﬁ ‘/m\ Unintentional
FTIRE. L= AN
I E‘fr Sudden drops from

Wind curtailed in outages % Economic loss Social loss

Conductor sagging, Public Safety Power
extreme events 881N y Critical infrastruc-

flashovers Shutoffs (P SPS) . Network recovery cost
’ ’ ture at risk

L L Vulnerable population rely
" on electric med-machine

— e o e e ]
= @ S L ()f o w w ' w * _ URGENT NEED:
= 5 i o —am Build Power Grid Resilience
Thermal plants dis- Extended outages Behavioural shifts under W|Ire Risks
rupted by fire Loss of redundancy, for communities “' X
cascading risk
Figure 1. Wildfire impact on power systems - a multi-stage challenge Figure 2. Motivation to enhance power grid resilience under wildfire risks

« Between 2000 and 2016, Californian wildfires caused network damages costing over $700 million [1] « A large portion of networks in developed economies like Europe and the US is over 40 years old [3]

» Over 280,000 Australian customers lost power for days during the 2019-2020 Black Summer [2] o Extreme wildfire activity has more than doubled worldwide in the last two decades [4]

Power system Wildfire risk
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Figure 3. Transmission network in Victoria, Australia Figure 4. Climate variable heat maps at 4 pm on 3 Dec 2019 in Victoria, Australia 21.3
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« Network component: 72 buses, 122 transmission lines, and 84 o Fire Weather Index (FWTI) is calculated using temperature, wind 142°F 144° 146° 148°E Lo
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» Power flow analysis - objective: minimise the overall system oper- ~ €ach grid cell Figure 5. FWI heat maps at 4 pm on 3 Dec 2019 in Victoria,

ational cost while satistying all security constraints o Resolution: hourly, 0.25°x 0.25° Australia, using different classification methods

Conclusion & future work
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Figure 6. Scenario 1: Line loading maps for transmission networks with different FWT line disconnection thresh- o A method for calculating the breakeven VoLL for DG investment is presented for grid planning

olds (lines pre-disconnected due to the violation of the preset FWI risk thresholds are marked in dark purple) Future work
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