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The primary protection for the AC generator shall be an integrated digital protection system including protection functions, control, monitoring, diagnostic and communication capabilities. A high degree of dependability and security shall be provided by extensive self-diagnostic routines and an optional redundant DC power supply.

The protection functions shall operate over the range of at least 31-79 Hz with the same accuracy as at nominal system frequency.

The protection functions shall include: 

· High speed generator stator differential (87G) 

· Negative sequence current unbalance (46) 

· Loss of excitation (40) with two independent zones 

· Anti-motoring (32) with two independent steps 

· 100% stator ground (64G) 

· Stator ground overcurrent (51GN) 

· Over-excitation (24) 

· Overvoltage (59) and undervoltage (27) 

· Over and underfrequency (81) with four independent steps each 

· System backup (51V) via time overcurrent with voltage restraint 

· Accidental energization of the generator while on turning gear

Alarm functions shall be provided for: 

· Current unbalance 

· Over-excitation 

· Self-test failure 

· AC potential failure (VT fuse failure) 

· DC power supply failure

The protection equipment shall have six contact converter inputs including three configurable inputs. Also it shall have eight configurable relays and six assigned alarm relays which shall include: 

· 4 configurable trip relays with 2 contacts each 

· 4 configurable alarm relays with one contact each 

· 1 critical self-test alarm 

· 1 non-critical self-test alarm 

· 1 VT fuse failure 

· 1 for loss of each power supply 

· 2 for individual protection function test

The protection equipment shall have monitoring and metering functions which include: 

· The last 100 events, time tagged to within one ms

· Fault report for the last three faults 

· User configurable oscillography which captures up to 120 cycles with a waveform sampling rate of at least 12 samples per second 

· Metering of currents, voltages, angles, negative sequence current, 3rd harmonic voltages, watts, vars, frequency, status of contact inputs

The protection equipment shall include the following user interfaces: 

· Individual target LEDs for each protection function, with a common reset bush button on the front panel 

· 20 button keypad to enter settings, access data, and test outputs 

· 16 character LED display used with the keypad for the above functions, and the display of event summary information and scrolled present AC values. 

· Front and rear RS232 serial data ports for local and remote communication, setting, data retrieval, and optional breaker control 

· Local printer data port 

· IRIG-B time synchronization port 

· Test and connection plugs for current and voltage injection testing

The protection equipment shall use drawout or plug-in modular construction for ease of maintenance. It will be suitable for standard 19" rack mounting.

