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Generator management shall be provided using a relay with complete protection, metering, and monitoring functions. The relay may be applied on synchronous or induction generators of 25, 50, or 60 Hz. 

The protection functions shall include:

· instantaneous overcurrent when offline (50)

· high-set overcurrent (50)

· distance (21)

· ground directional (67)

· instantaneous and definite time overcurrent for ground (50/51GN)

· stator thermal modeling and RTD (49)

· negative sequence overcurrent (46)

· bearing overtemperature (38)

· phase differential (87G)

· over and undervoltage (59/27)

· reverse power for anti-motoring (32)

· inadvertent generator energization (50/27)

· overspeed (12)

· voltage restrained phase overcurrent (51V)

· 100% stator ground protection (59GN/27TN)

· bearing vibration (39)

· voltage phase reversal (47)

· VT fuse failure detection (60FL)

· breaker failure detection (50BF)

· trip coil supervision

· sequential tripping logic

Synchronous generator protection shall include:

· overexcitation (24)

· loss of field (40 & 40Q)

· over and under frequency (81)

Monitoring and metering functions shall include:

· RMS current, negative sequence current, voltage, three phase power, temperature (via the 12 RTDs), and four analog inputs

· four analog output channels which can be configured to any measured parameter

· an event record which shall maintain a record of the last 40 events

The current and voltage inputs shall be sampled 12 times a cycle. The relay shall store these waveforms into a user definable buffer (up to 64 cycles long) in the event of a trip. 

The protective relay shall include the following user interfaces:

· a 40 character LCD display, control keys and full numeric keypad located on the front panel

· LED indicators located on the front panel which shall indicate the status of the protection relay, generator, and output relays

· an RS232 port located on the front panel with a baud rate of 9600 bps

· two RS485 ports located on the rear of the unit with baud rates from 300 to 19,200 bps

· the communications ports shall allow simultaneous independent access using Modbus® RTU and DNP 3.0 protocol

· Windows® based PC software which enables setpoint programming, file storage, on-line help, and real time display of status and measured data

The protective relay shall be provided with drawout construction to facilitate testing, maintenance, and interchange flexibility.

