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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/745.pdf
The transformer manager relay shall provide complete protection and management for small, medium, and large power transformers. The relay shall provide options for two or three restraint windings. It shall be equipped with the following protection functions:

· Three phase differential current functions (87) with dual slope percentage differential restraint and harmonic restraint

· Unrestrained differential overcurrent (87/50)

· Optional Restricted Ground fault protection (87R)

· Two instantaneous overcurrent elements per winding for phase (50P), calculated neutral (50N), and ground current (50G)

· One time overcurrent element per winding for phase (51P), calculated neutral (51N), and ground current (51G)

· One instantaneous negative sequence overcurrent element per winding (50_2)

· One time delay negative sequence overcurrent element per winding (51_2) 

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

· One overfrequency element (81O)

· When connected to a single phase VT, one overexcitation (24) to protect against overvoltage and overfluxing

The following shall provide enhanced flexibility of the protection system:

· Auto-configuration of transformer CTs that eliminates the need for any special CT connections by having all CTs connected in wye.

· Programmable Logic, which allows PLC style equations, based on logic inputs and protection elements, to be assigned to any of the transformer relay outputs.

· Multiple Setpoint Groups which allow the user to enter and dynamically select from up to four groups of relay settings to address the protection requirements of different power system configurations 

· Dynamic CT Ratio Mismatch Correction which monitors the on-load tap position and automatically corrects for CT ratio mismatch

· The relay shall provide a variety of adaptive relaying features:

· Adaptive Harmonic Restraint which addresses the problem of false tripping during inrush

· Adaptive Time Overcurrent elements which will adjust their pickup settings based on the calculated transformer capability when supplying load currents with high harmonic content

The relay shall consist of a drawout unit and a companion case to facilitate testing, maintenance and interchange flexibility.  The case shall have a front door with a large window.

The following inputs and outputs shall be provided:

· Access Switch to allow changing of any setpoint values from the face plate

· 16 logical inputs 

· 1 analog input (optional)

· 1 high speed electronic output

· 8 electro-mechanical relay outputs

· 7 analog output channels (optional)

· An IRIG-B input fro time synchronization

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

· Current: Per winding Phasors of Phase, Neutral, and Ground, Winding Loading, Winding Average, Positive Sequence, Negative Sequence, Zero Sequence, Phase Differential, Restraint, Ground Differential 

· Harmonic content to the 21st harmonic, Total Harmonic Distortion, Harmonic Derating Factor

· System Frequency and Frequency Decay Rate

· Tap Changer Position

· Voltage: RMS of Phase-Phase and Phase-Neutral Voltages, Volts / Hz

· Ambient Temperature from RTD Input

· Optional Loss of Life monitoring including hottest spot winding temperature, insulation aging factor, and total accumulated loss of life in hours.

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

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

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

· An event recorder with a record of the last 256 events, time tagged with a resolution of 1 ms.

· The current and voltage inputs shall be sampled 64 times a cycle. The waveform capture feature is similar to a transient/fault recorder. The relay shall storage capacity of up to a maximum of 128 cycles of data, captured for Phase A, B, and C currents (Ia, Ib, and Ic), Differential A, B, and C currents (Idiffa, Idiffb, and Idiffc), Ground currents (Ig), Phase A-N, B-N, and C-N voltages (Va, Vb, and Vc), Digital data for output relays and contact input states

· The relay shall be able to provide data in the form of trending or data logger, sampling and recording up to eight 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:  Currents: Ia, Ib, Ic, In, and Ig currents for Windings 1, 2, and 3, Positive-, negative-, and zero-sequence currents for Windings 1, 2, and 3, Ia, Ib, and Ic differential and restraint currents, Voltage, System frequency, Frequency decay rate, Harmonics: Total harmonic distortion (THD), Harmonic derating factor, Temperature: Ambient Temperature, Hottest-Spot Winding Temperature, RTD Input, Demand: Current demand for Windings 1, 2, and 3, Others: Analog Inputs 1, 2, 3, and 4, Accumulated loss-of-life, Aging factor, Tap changer position.

· The relay shall provide 7 analog output channels whose full scale range shall be set to one of the following ranges: 0 to 1 mA; 0 to 5 mA; 0 to 10 mA; 0 to 20 mA; and 4 to 20 mA. Each analog output channel shall be programmable to represent one of the parameters measured by the relay. 

· The relay shall be provided with an input of a DC current signal, from one of the following: 0 to 1 mA, 0 to 5 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 have the capability to display up to 5 user programmable text messages

· Under normal conditions, if no front panel activity is detected within a settable time, the screen shall sequentially display up to 30 default messages. Any actual value or setpoint message shall be selectable for default display.

· The relay shall be provided with security audit trail capability to trace down any changes to the system configuration  

User interfaces shall include: 

· A large 40 character LCD display, navigation keys, full numeric keypad located on the front panel

· Twenty-four 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 ports, one of which shall be configured as a RS422 port. ModBus® RTU/DNP 3.0 Level 2 protocol shall be used, and data transmission rates of up to 19,200 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.

· An optional RJ45 Ethernet port shall be provided to allow 10BaseT Ethernet connectivity to Local or Wide Area Networks.  The communications protocol shall be Modbus TCP.

· 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 120 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 120 Actual Values or Setpoints registers

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

The transformer relay shall include a testing and simulation feature to test the relay operation based on captured or computer generated waveform data, which can be converted to a digitized format and downloaded into the relay’s simulation buffer for “playback”. 

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.  The following specifications shall be met:

· Military specifications MIL-I-46058-C, type AR, ER and UR

· UL recognized according to specification UL746C/94 for indoor and outdoor applications

· IEC68-2-60 Part 2, Method 3, 1995 Mixed Flowing Gas Testing
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