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Geomagnetically Induced Current 
From PJM Report
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ATC and EMPrimus R&D 
Changes to the GIC Blocker
• Fail Safe Resilience

– Spark Gap 
• Non consumable
• Repeatable
• Inspected after 10 events

• Operational Enhancements
– Rogowski Coil (N-G path proof)
– DC Voltage Probe (automation)
– Breaker status (SCADA)
– Spark gap counter (maintenance)
– Kirk Key Interlock for bypass
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ATC’s Plan Model—GIC  and Geology 
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• 345kV radial
• Approximately 

160 Miles long
• Green Bay to 

Marquette Line

•Sub 3

•Sub 2

• Sub1

ATC’s Plan Mitigate--
Choice of Location
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ATC’s Plan Mitigate--
Choice of Location
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• Auto Operation
– Normal mode of operation
– Goes into blocking if GIC above 5 amps for 1 

minute
– Goes back to normal mode when GIC is below 5 

amps for 60 minutes
– No operator intervention needed
– Device has operated approximately 33 times 

since its in service in 2015
– No negative effects to the system to date

Operational History
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Sequence of Operation

Normal Mode
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Sequence of Operation

Transitioning to GIC Blocking
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Sequence of Operation

Ground Fault in GIC Mode
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Sequence of Operation

Reset to Normal Mode
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MGN NID IN “BY-PASS” MODE

10kv spark 
gap  
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Questions?
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