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Cascade failure mitigation

Calibrating mitigations against cascade failure.
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Cascade failure 
risk calculation
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Failure initiation likelihood components
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Consequence cost components
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Basic Cascade failure risk calculation
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𝑃௣ = 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑓𝑎𝑖𝑙𝑢𝑟𝑒 𝑝𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒

𝑅𝑖𝑠𝑘 =  𝑃௜௡௜௧௜௔௧௜௢௡ × 𝐸 𝑁௙௔௜௟ × 𝐶௦௣௔௡𝑊ℎ𝑒𝑟𝑒:

𝐸 𝑁௙௔௜௟ =  𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑐𝑡𝑒𝑑 𝑐𝑎𝑠𝑐𝑎𝑑𝑒 𝑙𝑒𝑛𝑔𝑡ℎ = 1 + 𝑃௣ + 𝑃௣ଶ + 𝑃௣ଷ….

𝐶௦௣௔௡ =  𝐶𝑜𝑛𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑜𝑓 𝑓𝑎𝑖𝑙𝑢𝑟𝑒 𝑖𝑛 𝑎 𝑠𝑝𝑎𝑛
𝑃௜௡௜௧௜௔௧௜௢௡ =  𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑖𝑛𝑖𝑡𝑖𝑎𝑡𝑖𝑜𝑛
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𝑃௣,௡ = 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑓𝑎𝑖𝑙𝑢𝑟𝑒 𝑝𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑛
𝑅𝑖𝑠𝑘 =  𝑃௜௡௜௧௜௔௧௜௢௡ × 𝐶ଵ + 𝑃௣,ଵ𝐶ଶ + 𝑃௣,ଵ𝑃௣,ଶ𝐶ଶ + 𝑃௣,ଵ𝑃௣,ଶ𝑃௣,ଷ𝐶ଷ + ⋯𝑊ℎ𝑒𝑟𝑒:

𝐶௡ =  𝐶𝑜𝑛𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑜𝑓 𝑓𝑎𝑖𝑙𝑢𝑟𝑒 𝑖𝑛 𝑠𝑝𝑎𝑛 𝑛
𝑃௜௡௜௧௜௔௧௜௢௡ =  𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑖𝑛𝑖𝑡𝑖𝑎𝑡𝑖𝑜𝑛

Detailed Cascade failure risk calculation
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Analysis

A prototype tool was developed to quantitatively assess the value of cascade failure mitigation
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Conclusions

Greater effort should be applied to the management of cascade failure risk where:
1. The likelihood of initial failure is elevated (e.g. exposure to vehicle collision, presence of danger 

tree/s); 
2. The consequence of failure is elevated. Examples include:

• Urban areas
• Road crossings
• Lifeline circuits
• Structures carrying more than one HV circuit
• Circuits supporting critical industry

3. The line is highly utilised (e.g. typically > 75% of its ULS capacity under governing load cases

Cascade failure risk may be managed by reducing section lengths or including strong poles along the line.
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Conclusions

Where practical, sections of line with a high likelihood or consequence of failure should be isolated using 
Stop Structures. This may occur where:
1. The likelihood of initial failure is high. Examples include:

• High exposure to vehicle collisions
• Danger tree corridors
• Unstable land

2. The consequence of failure is high. Examples include:
• River crossings, 
• Long spans 
• Major road crossings
• Rail crossings
• High fire risk areas
• Highly frequented public areas.
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Conclusion
It has been demonstrated that a quantitative (cost benefit analysis) method could be used to automatically 
design reasonable mitigations against cascade failures 
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