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Overview

• LCRA TSC Misoperation Statistics

• 138kV Line Fault Event

• Types of Ground Faults

• Event Analysis



LCRA TSC Misoperation Report



LCRA TSC Misoperation Report



LCRA TSC 138kV Event



System One-line Diagram



System Map



System Map



Field Report



Types of Ground Fault ?

• Single Phase to Ground

• Phase to Phase to Ground



Types of Ground Fault ?

• Low Impedance / Bolted Faults

♦ Readily detectable – presence of zero 

sequence current & voltage



Types of Ground Fault ?

• High Impedance / Resistive Faults

♦ Difficult to detect – low zero sequence current 

& voltage



Lago Vista T256 Fault Event

• Relay indicated C-G fault

• High zero sequence current but low zero sequence voltage



Lago Vista T256 21G

• Relay 21G calculated fault impedance is above Z1G and Z2G



Event Analysis / Findings

• Lago Vista T256 Z1G should have tripped

• Possible PT wiring issues

♦ Missing ground connection

♦ Multiple ground connections



Event Analysis / Findings

• Measure the impedance between the 

neutral connection of each relay and a 

good ground reference. The impedance 

should be close to zero. 

♦ The measured value was 0.2 ohms.

♦ There is a ground connection



Event Analysis / Findings

• Disconnect the PT ground by lifting a 

known ground connection. Measure the 

impedance between the neutral connection 

a good ground reference. The impedance 

should be infinite. 

♦ The measured value was 0.2 ohms

♦ There are multiple grounds



Event Analysis / Findings



LCRA TSC 138kV 2nd Event



Lago Vista T256 Fault Event

• Relay indicated C-G fault

• Faulted C-phase voltage is depressed



Lago Vista T-256 21G

• Relay 21G calculated fault impedance goes below Z1G and Z2G



Conclusion

• Reviewed a 1LG fault event involving PT 

wiring issues

• Identified testing procedures to verify 

correct PT wiring

• Resolved similar PT wiring problems at two 

other substations

• Raised awareness with LCRA field, design, 

& relay staff, and ERCOT SPWG



Questions ?


