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Transient Induced Misoperation: Approach I (Control Circuit Transient 
Misoperation of Microprocessor Relay)

Interest Groups: TO/TOP/GO/GOP

Problem Statement: • Voltage transients initiated relay inputs during close-in faults to hydroelectric dam
• False input resulted in multiple line protection misoperation and tripping of generation
• Powerhouse line relays were owned and operated by TOP but were powered by GOP

Corrective Actions: • The size of the pull down resistors was changed to a more effective 23 kΩ resistor
• Testing was performed that revealed CTs were found to be properly grounded and no 

corresponding transient was measured

Lessons Learned: • To mitigate issues associated with cable installations, cabling connected to an input can 
be reduced by separating functions into separate inputs or migrating to digital controls

• To secure the scheme during faults extending control trip time delays can be employed
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Transient Induced Misoperation: Approach II (Loss of Protection during 
Severe Lightning Event)

Interest Groups: TO/TOP/GO/GOP/RC

Problem Statement: • System 1 & 2 protection groups shut down as a result of a lightning-strike-induced fault
• Neither System 1 nor System 2 local relay protection cleared the fault
• The fault continued for over 1.5 sec until protection tripped as designed

Corrective Actions: • Control cabling of faulted line was upgraded with shielded cable ground at both ends
• All damaged relays and equipment listed above was replaced and recommissioned
• Survey of significant BES stations within area was conducted and targeted for upgrade

Lessons Learned: • Consider surge withstand rating when developing wiring & cable shielding designs
• Attention to proper shield grounding methods is critical to reduce effects of ground 

potential differences due to system transients
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