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Line Trip and Reclose Response 

• VELCO has been dispatching a switchmen following a line protection 
trip event to gather relay targets and fault information, as well as inspect 
the associated substations

• Nearly all of our substations are now equipped with microprocessor-
based protective relays having remote interrogation capabilities
– Via SCADA can view 3-phase amps and voltages

• Most of the line relay target and fault information automatically retrieved 
within less than a minute and displayed in the SCADA system

• Very infrequent to find problems within a substation following a line trip 
event

• Most of our call-outs are related to circuits that serve the 
subtransmission systems

• Note that quite often we wait for normal business hours to dispatch a 
switchmen
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Line Trip and Reclose Response 

• For substations without remote interrogation, we would continue to 
dispatch a switchmen (Barre, Berlin, Florence, Middlebury, South Hero 
and Windsor)

• Criteria for patrolling transmission and sub-T lines following “temporary” 
faults
– Use of fault distance information
– Balance 3-phase amps
– Balanced 3 phase voltages

• For permanent faults, we all work together to expeditiously get the fault 
information for the field personnel

• Looking for feedback before moving forward with no longer dispatching 
a switchmen following a line trip
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Fault Analysis Tools
SEL-321 Relay Record
• Example – Bennington K6 

line
• Function – 21/67N
• Element Trip – Zone 1, 

Phase B-Ground
• Distance – 12.54 miles
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Fault Analysis Tools
• Typical SEL microprocessor relay

• Relays are synchronized with 
GPS time clocks

• Provides voltage and current 
magnitude with angular 
relationship, as well as phasor
and sequence elements for the 
Engineer to use
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Fault Analysis Tools
VELCO Automatic Retrieval of Relay Event Information
• Protective relay event data provides improved situational awareness 

following a transmission or subtransmission line trip event
– Relay targets
– Fault type and phases involved
– Relay element that operated, e.g. instantaneous or time delayed, high-

speed communication-aided, overcurrent, stepped distance with zone, 
SOTF and line differential

– Relay calculated fault distance
• Information can be viewed on the SCADA “Relay Events” display
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Fault Analysis Tools
• DFR data – Feb 3, 2016 Essex to Sand Bar K22 event 
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Fault Analysis Tools
• Schneider DTN Weather Sentry® Lightning Detection

– Accuracy of detection network 0.09-0.12 miles
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Fault Analysis Tools
• ASPEN OneLiner™ short circuit and relay coordination 

program
– Widely used in North America
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Fault Analysis
Blissville H30 (W. Rutland line) 8/22/2017 operation
• Total line mileage = 12.49 miles
• Fault distance provided by Blissville relay = 10.27 miles
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Fault Analysis
Blissville H30 (W. Rutland line) 8/22/2017 operation
• DFR record provides phase voltage and current values
Fault Voltage
• Ph1 = 22.42kV 
• Ph2 = 18.06kV
• Ph3 = 27.25kV
Fault Current
• Ph1 = 1,490A
• Ph2 = 1,410A
• Ph3 = 130A
• Residual = 40A
Pre-fault Current
• Ph1 = 90A
• Ph2 = 100A
• Ph3 = 90A
• Residual = 30A
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Fault Analysis
Blissville H30 (W. Rutland line) 8/22/2017 operation
• Three phase amps were verified balanced
• Recorded in the Operator’s event database
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Fault Analysis
Blissville Metering Display
• Three phase amps were verified balanced
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