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Transmission line protection, fault location, control, monitoring, and metering shall be supplied as a numeric digital relay system. It shall use one or more microprocessors and waveform sampling of the current and voltage inputs. The sampling rate of the relay shall be at least 64 samples per cycle. The typical operating time of the relay (excluding output relay) shall be 0.5 - 1.0 cycle.

The protection system shall be available with three phase tripping logic or single phase tripping logic. With single phase tripping logic the relay shall trip only the faulted phase for a single-phase-to-ground fault. The relay shall trip three-phase for all other fault types.

Protection functions shall include:

· Four zones of phase and ground distance functions

· Out of step blocking and optional out of step tripping

· Ground directional overcurrent functions

· Ground overcurrent backup, both IOC and TOC with 4 time curves

· Phase overcurrent backup, instantaneous function

· Overvoltage and undervoltage

· Potential fuse failure

· Setting selectable scheme logics: step distance, POTT, PUTT, blocking, hybrid

· User programmable logic functions

An optional built-in four shot reclosing function shall be available. 

Provision to manually trip and close up to two local breakers via the relay shall be provided.

Four separate groups of settings shall be provided with one active group. 

Configurable digital inputs and outputs shall be provided. For three phase tripping at least 8 of the inputs and 15 of the outputs shall be configurable. For single phase tripping at least 12 of the inputs and 20 of the outputs shall be configurable.

Monitoring and metering functions shall include:

· Fault location provided by a single-ended fault location algorithm

· A trip circuit monitor which shall monitor the continuity of the breaker trip circuit

· RMS metering which shall include individual phase currents and voltages (magnitude and angle), watts, vars and frequency

· Flexible oscillography storage with sufficient memory to permit storage from 6 events of 72 cycles each to 36 events of 12 cycles each

· Self tests performed at start-up and run in the background during operation

· An events log containing the last 150 events time stamped to the nearest millisecond

· A fault report generated for each detected fault

· Breaker health which shall be monitored by calculating the I*t or I2*t interrupter operational data

The user interface shall include:

· A 20 button keypad and 4 line LCD on the front of the unit

· An RS232 serial port on the front of the unit

· RS232 and RS485 ports on the rear of the unit

n
Communication software shall be provided

n
An IRIG-B input for time synchronization

The relay shall be packaged in a three RU high 19 inch rack mount case. Vertical and horizontal models shall be available.

