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NOTE TO SPECIFIER:  

For more information on this product visit the GE Multilin Web Site from a product brochure at http://www.geindustrial.com/products/brochures/g650.pdf
The generator protection and control system relay shall provide distributed generation management, primary protection and control where programmable logic is a requirement to interact with prime mover control system. The relay shall be used as a stand-alone or component in automated substation control system. 

It shall be equipped with the following protection functions for basic models:

· Three instantaneous overcurrent elements for phase (50P), three for calculated neutral (50N), and three for measured ground current (50G)

· Six time overcurrent elements with voltage restraint for phases (51P/V), three for calculated neutral (51N), and three for measured ground current (51G)

· Three neutral directional elements (67N), with polarization voltage calculated from phases

· Three ground directional elements (67G), with polarization voltage calculated from phases or directly measured from the fourth voltage transformer (VG)

· Three generator thermal model elements (49S)
· Three negative sequence instantaneous overcurrent elements (50_2)

· Three negative sequence time overcurrent elements (51_2)

· Three Generator Unbalance elements (46)

· Three underfrequency elements (81U), and three rate-of-change of frequency elements (81R) for load shedding

· Three overfrequency elements (81O)

· Three undervoltage and three overvoltage elements for phases (27P/59P)

· Three calculated neutral overvoltage elements (59N)

· Three measured ground overvoltage elements (59G), when VG is selected as auxiliary voltage.

· Three auxiliary undervoltage and three auxiliary overvoltage elements (27X/59X), when VX is selected as auxiliary voltage.

· Three loss of excitation elements (40) to detect loss of excitation on synchronous machines.

· Three directional power elements (32) to set reverse power units for anti-motoring

· One synchrocheck elements (25)

It shall be equipped with the additional protection functions for enhanced models:

· Three instantaneous overcurrent elements for sensitive ground current (50SG)

· Three time overcurrent elements for sensitive ground current (51SG)

· Three restricted ground fault protection elements (87G)

· Three overexcitation elements (24) to protect against overvoltage and overfluxing
· Three vector surge loss of mains elements (78V) to detect disconnection from the grid.
· One VT fuse failure element
· One breaker failure element (50BF)
· Three power factor limiting elements (55)
The following shall be available for providing enhanced flexibility of the protection system:

· Programmable Logic, which allows PLC style with IEC61131-3 equations, based on logic inputs and protection elements, to be assigned to any of the relay outputs. This logic allows to control up to 16 Switchgear elements (breakers, isolators, etc.).
· Multiple Setpoint Groups which allow the user to enter and dynamically select from up to three groups of relay settings to address the protection requirements of different power system configurations 

The relay shall consist of a modular design unit to facilitate testing, maintenance and interchange flexibility with possibility to:

· Enlarge the inputs /outputs capability of the device using two additional boards located in a CIO module, through can communication via fiber or cable.

· Optional Redundant power supply.
The following inputs and outputs shall be provided:

· Up to 64 Programmable digital inputs (128 with a CIO module)

· Up to 16 Analog inputs (32 with a CIO module)

· Up to 16 Programmable digital outputs (32 with a CIO module). Other I/O combinations also are possible

· An IRIG-B input for time synchronization

The relay shall provide complete monitoring and metering functions. These shall include:

· Current: RMS and Phasors values of Phase, Neutral, Ground, and Sensitive Ground, Positive Sequence, Negative Sequence, Zero Sequence. Primary and secondary values 

· System Frequency and Frequency Decay Rate

· Voltage: Phasor values of Phase-Phase and Phase-Neutral Voltages, line and Bus voltage (if Vx selected as auxiliary voltage), ground voltage (if VG selected as auxiliary voltage)

· Power: Power Factor, Real (kw), Reactive (kvar), Apparent (kva) Power

· Energy: Watt-hours, Var-hours Positive and Negative

· Current Demand including pick values, Thermal, Block Interval, Rolling Demand methods, time interval, programmed to 5 to 60 min.  The relay shall include maximum demand, date and time stamped

· Breaker condition monitoring including breaker arcing current (I2t) trip counters, and trip circuit monitoring
· An event recorder with a record of the last 479 events, time tagged with a resolution of 1 ms.

· Programmable oscillography records. The current and voltage inputs shall be sampled at a sampling rate of 3600 Hz. The waveform capture feature is similar to a transient/fault recorder. The relay shall storage capacity of up to a maximum of 1 Mb of data, with programmable trigger position, sampling rate and number of oscillography records.

· Nine fixed analog channels captured for Phase A, B, and C currents (Ia, Ib, and Ic), Ground current (Ig), Sensitive Ground current (Isg), Phase A-N, B-N, and C-N voltages (Va, Vb, and Vc) or Phase A-B, B-C, and C-A voltages (Vab, Vbc, and Vca) for wye or delta phase VT connection, VX/VG voltage 

· Sixteen configurable digital channels.

· The relay shall be able to provide data in the form of trending or data logger, sampling and recording up to sixteen actual values at an interval defined by the user.  Several parameters shall be trended and graphed at sampling periods ranging from 1 second up to 1 hour. The parameters which can be trended by the Setup software shall be all the analog values available in the device, such as: Currents: Ia, Ib, Ic, In, Ig, Isg currents, Positive-, negative-, and zero-sequence currents, primary and secondary values, Voltage: Van, Vbn, Vcn, Vab, Vbc, , Vn, Vg, Vbus voltages, Positive-, negative-, and zero-sequence voltages, primary and secondary values, System frequency, Frequency decay rate, Demand: Current and power demand, Power: Power Factor, Real (kw), Reactive (kvar), Apparent (kva) Power in primary and secondary values, Energy: Watt-hours, Var-hours Positive and Negative primary values, Others: Analog Inputs, pulse counters.

· The relay shall be provided with 8 inputs of a DC current signal, from one of the following: -1 to 0 mA, -1 to 1 mA, 0 to 1 mA, 0 to 5 mA, 0 to 10 mA, 0 to 20 mA, or 4 to 20 mA transducer types. This current signal can represent any external quantity, such as temperature, current or voltage.

· The relay shall be provided with security passwords capability.

· The relay shall be provided with configurable graphical HMI interface (for graphic display options) with standard and IEC symbols.

· The relay shall be provided with Alarm Panel capabilities.

· Programmable operations for up to 24 elements (programmable operate, fail and success conditions and operation timers) with preconfigured interlockings.

User interfaces shall include: 

· Basic front panel with shuttle key and local backlight alphanumerical display (4x20) with programmable keypad located on the front panel

· Optional graphical large 40 character LCD display (128x240 pixels or 16 x 40 characters) with one configurable one line diagram screen (optional IEC symbols available) and five preconfigured screens such as:

· Primary metering values

· All snapshot events

· New snapshot events

· Alarm panel screen

· IO status and simulation

· fifteen configurable indicator LEDs located on the front panel, which shall indicate relay status, system status, and trip or alarm conditions.

· A front panel RS232 serial port that shall provide easy computer access. The communications protocol shall be Modbus RTU.

· Remote communications shall be provided via two RS485, plastic or glass fiver ports, ModBus® RTU/DNP 3.0 Level 2 protocol shall be used, and data transmission rates of up to 115200 bps shall be supported. A front panel RS232 communications port shall be provided for local PC access. Setup Software shall be provided with the relay.

· Rear RJ45 Ethernet port shall be provided to allow 10/100 BaseTX Ethernet connectivity to Local or Wide Area Networks. Optional  double 100BaseFX, with ST connectors and double 100BaseFX for physical media redundancy shall be provided. The communication protocols shall be ModBus® TCP/ DNP 3.0 Level 2/ IEC 60870-5-104/Http and tftp.

· The relay shall be capable of being set by Windows-based, easy to use setup graphical terminal interface

· To make the data acquisition more efficient, the generator relay shall provide a User Definable Memory Map, which shall allow a remote computer to read up to 256 nonconsecutive data registers by using one Modbus packet.  The User Definable Memory Map shall be programmed to join any memory map address to one in the block of consecutive User Map locations, so that they can be accessed by means of these consecutive locations. The User Definable area shall have two sections: 

· A Register Index area containing 256 Actual Values or Setpoints registers

· A Register area containing the data located at the addresses in the Register Index

To help extend product life, and to protect the generator relay from hostile and harsh environments including moisture, temperature variations, salt spray, organic attack (fungus), and aggressive chemicals and vapors, the product manufacturer shall provide optional harsh environment conformal coating.
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