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The DC portion of the synchronous motor (rotor assembly) shall be protected and controlled using a drawout microprocessor based multifunction relay. The relay shall be adaptable to either collector-ring or brushless type synchronous motors. Protection features shall include all of the following features:

· Cage windings and stall protection during start

· Lockout feature to protect a hot rotor after an incomplete start

· Incomplete sequence trip due to failed acceleration

· Automatic acceleration timer adjustment for reduced voltage starting

· Power factor (pull-out) trip with auto re-synchronizing feature

· Loss of DC field current trip

· Loss of DC field voltage trip

· Field winding overtemperature trip

After a successful start, the relay shall automatically apply the DC field to the rotor at a prescribed slip and slip angle to minimize mechanical stresses to the shaft as well as minimize possible electrical transients to the power system. This shall be achieved by a dedicated output to close the DC field contactor. The relay shall also be capable of 

reluctance torque synchronizing (collector-ring machines only).

A dedicated output shall be provided in the relay to enable the loading of the motor following the DC field application and unloading of the motor following a trip and /or loss of synchronization (pole slipping).

Control of SCR type excitation system by means of an analog output to maintain power factor (PF regulation) is an available option.

Man-Machine Interface (MMI) shall be in a form of a backlit alpha-numeric display and a keypad to accommodate relay programming as well as viewing actual motor parameters which shall comprise:

· AC stator current

· Power factor

· DC field current

· DC field voltage

· DC field resistance

· Running time meter (RTM)

Remote communications shall be provided via an RS485 port. ModBus® RTU protocol shall be used with data transmission rates selectable up to 115,200 bps.

Statistical data shall include number and type of trips.

Prior to starting the motor, the relay, shall be capable of performing a complete system check.

