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Natural hazards increasingly threaten the power system operation

• In the US,  natural shocks account for the majority of 

outages at the national level.

• Overall, between 2000 and 2017, 54.8% of all recorded 

power outage events have been caused by natural 

shocks, and 44.2% by non-natural causes (26.9% if 

excluding vandalism).

• Summer drought frequently affects the western and 

southeastern United States.
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• Summer drought events affect the usable capacity of thermoelectric 

plants (with once-through cooling or recirculating cooling systems) 

using surface fresh water to cool the plant. Plants with combustion 

turbines are also at-risk. For example, capacity of thermal plant with 

once-through cooling systems is mainly affected by available water, 

water temperature, and air temperature/humidity. 

• Hydroelectric generation reduction is proportional to water flow 

decrease.

• In general, daily peak load increases as the THI (Temperature-

Humidity Index) increasing. 
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✓By NERC standard, the LOLE standard is 0.1 

day/year. Thus, in the near future, the extended 

PJM power grid cannot meet reliability 

requirements under summer drought event as 

2007 southeastern United States.

✓ The daily available capacity of all at-risk thermoelectric power plants will be 

reduced by 12.6 - 18.1% if a drought event comparable to 2007 summer 

drought in the southeastern United States strikes the extended PJM system in 

near future.
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