
Homeland Security MissionsHomeland Security MissionsHomeland Security MissionsHomeland Security Missions

• Preventing Terrorism

• Border Security

• Immigration Enforcement

• Securing Cyberspaceg y p

• Disaster Resilience

DEC 2003 – HSPD7 assigned DHS national responsibility for 
critical infrastructure protection.



Extreme Space Weather Extreme Space Weather –– Not a New ProblemNot a New Problem

11 year

cycle

… but combination of ESW with a modern electric grid IS a new problem.
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345KV+ North American Grid345KV+ North American Grid

>3500 Utilities
>700 TRANSCOS
~1TW CapacityERCOT



Normal Grid Operating ConditionsNormal Grid Operating Conditions
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NASA Model NASA Model -- Tells If CME Will Hit or MissTells If CME Will Hit or Miss

Provides about 18 to 30 hours warning



ACE ACE -- Tells If CME Will Be Strong or WeakTells If CME Will Be Strong or Weak

Launched 1997

Provides about 20 to 45 minutes warningProvides about 20 to 45 minutes warning



Geomagnetic Induced Current (GIC) ConditionsGeomagnetic Induced Current (GIC) Conditions
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Extremely High Voltage Transformers Extremely High Voltage Transformers 

345 KV - most
500 KV - some500 KV some
765 KV - least

US grid has about 2000 EHV transformers



Space Weather Impact StudiesSpace Weather Impact Studies

NAS 2008 JASONS 2011 NERC 2012NAS 2008 JASONS 2011
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