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Three Tasks 

1. International comparison of   
major blackouts 

2. International comparison of  
regulatory arrangements to mitigate 
blackouts and improve restoration 

3. Black-start planning with very high levels of 
wind and solar 
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Task 1: Blackout comparison 

1. 2003 Eastern US 
2. 2013 Sarawak 
3. 2008 Oahu, Hawaii 
4. 2003 Italy 
5. 2011 San Diego 
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Blackouts 
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Task 2: Regulatory comparison 

1. PJM—much of eastern US 
2. South Africa 
3. Italy 
4. ERCOT—most of  Texas 
5. Ireland 
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Regulatory comparison 
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Task 3: Planning with lots of 
wind and solar 

• Impacting blackouts 
– System inertia 
– Ramp rates 
– Under-frequency & under-voltage response 
– Coincident response 

• Impacting restoration 
– Managing stability will be a challenge 
– Wind & PV start fast 
– PV is invisible 
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T3: Potential mitigation 

• More conventional generation with B-S 
capability—OCGTs and CCGTs 

• Additional inertia & fault current 
• Coordinate UVLS and UFLS (day/night different) 
• Four-quadrant inverters 
• Customer and grid-connected storage 
• South Australia—additional interconnections 
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Conclusions: blackouts 

• Causes have different results 
– Generation 
– Transmission 

• Not at peak load 
• All involve multiple “issues” 
• A few electrical islands usually survive 
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Conclusions: restoration 

• Situation awareness is essential first step 
• Interconnections used early 
• In widespread outages 

– Some equipment fails 
– Setbacks occur in restoration 

• Partial energizing in 3-4 hours 
• Multiple B-S resources (incl. interconnections) 
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Specific AEMC/NEM comments 

• Present SRS seems consistent with B-Os 
• Interconnections are used early in restoration 
• All generators will help (regardless of SRS) 
• The AEMO must have clear authority to settle 

disputes during restoration 
• UFLS, UVLS, and relay settings should be 

reviewed 
• Survey OCGTs and CCGTs for B-S capability 
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THANK YOU 

Dga-consulting.com.au 

Jeff@pjp-consulting.com 

27 April 2016 12 


	International Comparison—Major Blackouts and�Restoration
	Three Tasks
	Task 1: Blackout comparison
	Blackouts
	Task 2: Regulatory comparison
	Regulatory comparison
	Task 3: Planning with lots of wind and solar
	T3: Potential mitigation
	Conclusions: blackouts
	Conclusions: restoration
	Specific aemc/nem comments
	Thank you

