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The 345 transformer protection system shall provide complete protection for small size low to medium voltage power transformers.  The relay shall provide protection for two winding transformers.  It shall be equipped with the following protection functions:

· Three phase current differential function (87T) with dual slope, dual breakpoint differential /restraint characteristic, and harmonic restraint

· Unrestrained transformer differential protection (87/50)

· Two Restricted Ground fault protections (87G) 
· Instantaneous overcurrent elements two for phase (50P), two for neutral (50N), and two for ground (50G) currents 

· Time overcurrent elements: two for phase (51P), two for neutral (51N), and two for ground (51G) currents

· Two time delayed negative sequence overcurrent elements (51_2)
· Per-phase Transformer Thermal protection (49) 

The relay shall have a draw-out construction to facilitate testing, maintenance and interchangeability.  The relay shall have a set-screw on the draw-out handle.

The relay shall be equipped with an ambient temperature monitor that continuously monitors the temperature that the relay is exposed to.  The ambient temperature monitor shall alarm when the device is exposed to extreme temperatures and undesirable conditions such as air-conditioning unit or station heater failures. 

The transformer protection relay shall have seven (7) output relays.

· 2 Form-A with coil monitor

· 5 Form-C

The transformer protection relays shall have ten (10) digital inputs.  The digital inputs shall be fully user programmable and have four voltage thresholds.   

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

· Current: Phasors, per-phase winding current, winding ground current, winding neutral and negative sequence currents, per-phase differential and restraint currents, per-winding ground differential current, per-phase differential 2nd and 5th harmonics currents, per-phase percent thermal capacity.  

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

· The waveform capture (oscillography) feature is similar to a transient/fault recorder. The oscillography shall capture 32 samples per cycle and the digital states.  

Security / Change History Report

The relay must comply with NERC CIP security reporting requirements and provide traceability.  The relay must maintain a history of the last changes made to the configuration, including modifications to settings and firmware upgrades.  A summary history of the last ten sessions and a list of the last 100 specific setting changes made must be recorded and stored in non-volatile memory.  The report must be available to be saved and printed in PDF format.

Security Setting Reports must have the following information:

· Dates and times of setting changes

· MAC address of user making setting changes

· Listing of modified changes

· How setting changes were made

· Keypad, Front USB port, Ethernet & Rear serial port
User interfaces shall include: 

· A 4 x 20 character LCD display, and navigation keys

· Indicator LEDs on the front panel which shall provide a quick visual indication of status

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

· One rear RS485 port. The communications protocol shall support Modbus RTU 

· An optional RJ45 and MTRJ Fiber Optic 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 support the following communication protocols:

· Modbus RTU

· Modbus TCP/IP

· IEC 61850 Logical Nodes

· IEC 61850 GOOSE

· DNP 3.0

· IEC 60870-5-104

· IEC 60870-5-103

· The Protection Relay shall have an IRIG-B input to allow time synchronization using a GPS clock over a wide area network.

· The IRIG-B input shall support both AM and DC time synchronization with an auto detect feature that removes the requirement of manual selection. 

· 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 transformer relay shall provide a User Definable Memory Map, which shall allow a remote computer to read up to 125 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 125 Actual Values registers

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

The relay must be capable of being programmed through a windows based software program that is capable of the following:  

1. The software program will operate in the following fashion

a. Request system and transformer nameplate data from user through display screens.

b. Generate settings file

c. Review settings with user with the option to disable any configured settings that are not required

d. Provide PDF report outlining the settings that have been generated

e. Report and Settings file to be saved in user-selectable location

2. Provide a summary of all enabled settings in a PDF format that can be saved or printed.

Automation
1. The Protection Relay shall have programmable automation functions to allow the user to build simple logic.

a. The logic must include 16 (sixteen) logic elements

b. The logic elements can be programmable using the state of any contact, virtual or remote input or an output operand from protection or control elements.

c. The logic provides for assigning up to three triggering inputs in an ‘AND/OR’ gate for the logic element operation and up to three blocking inputs in an ‘AND/OR’ gate for defining a block signal.

d. Pickup and dropout timers shall be available for delaying the logic element operation and reset respectively.

To help extend product life, and to protect the motor protection 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.  

For more information on this product visit the GE Multilin Web Site from a product brochure at:

http://www.gedigitalenergy.com/multilin/catalog/345.htm
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