MP-3000 Motor Protection Relay

Where indicated on the drawings and/or in each starter, provide a microprocessor-based Motor Protective Relay (MPR) for the protection, control and monitoring of the motor. The MPR shall meet UL 1053 Ground Fault, ANSI C37.90 and CUL standards. The MPR shall be Cutler-Hammer type MP-3000 Motor Protection (or approved equal).
The MPR shall be powered from an auxiliary AC (50 Hz or 60 Hz) voltage source of either a 120-vac or 240-vac nominal value.  It shall have a nominal current input rating of 5 amps (optional 1 amp).  The MRP shall be applicable on either a 50 Hz or 60 Hz system. 

[Optional] The MPR shall be supplied in a quick release drawout case with self-shorting CT circuits. The drawout case shall have provisions to allow for continuous motor running with the relay removed from the case. The MPR shall have a user programmable armed/disarmed feature with alarm and indication.  

The MPR shall have Intel-I-TripTM Overload Protection with adaptive characteristics. The positive and negative sequence components of the RMS current shall be measured and used to determine the heating effects on the stator and rotor. 

The MPR’s Intel-I-TripTM Overload Protection shall adapt its tripping characteristics based on measured stator winding temperatures when the optional Universal RTD module is connected. It shall trip faster for higher measured temperatures providing maximum motor protection and shall trip slower for lower measured temperatures allowing maximum motor capacity utilization.

Intel-I-TripTM Overload Protection curve shall be defined by the following parameters: motor full load amps, locked rotor current in % FLA, locked rotor time in seconds, ultimate trip current based on motor service factor and CT ratio.

The MPR shall provide the following protective functions: 

a) Motor running time overcurrent protection (IEEE Device 49/51)

b) Ground fault protection (IEEE Device 50G or 51G) per UL1053 standards with adjustable start  delay and run delays in one cycle increments

c) Adjustable instantaneous overcurrent protection (IEEE Device 50) with adjustable start delay in one cycle increments

d) Adjustable Current Unbalance protection base negative sequence currents (IEEE Device 46 in % unbalance)

e) Rotor protection

f) Underload trip with start and run time delays (IEEE Device 37/2)

g) Jam trip with start and run time delays

h) [Optional] Stator protection with Universal RTD Module (IEEE Device 49)

i) [Optional] Motor bearing over-temperature protection with URTDM (IEEE Device 38)

j) [Optional] Load bearing over-temperature protection with URTDM (IEEE Device 38)

k) Auxiliary over-temperature protection with URTDM

Internal timers or relays shall provide the following motor start control functions: 

a) Incomplete sequence delay (IEEE Device 2/19)

b)  Limitation on number of starts per time period in minutes (IEEE device 66)

c) Time between starts

d) Number of cold starts

e) Anti-backspin time delay (IEEE 2)

f) Programmable transition relay based on current and/or time for reduced voltage starting

g) Mechanical load shedding and restore function with timers

h) Long acceleration (high inertia) starting motors with zero speed switch input.

The motor protection relay shall have a real time clock for time tagging of events, operations and history.  The relay shall have quick and easy access to monitored values, view settings, motor history and motor log records.

The relay shall monitor and display the following: 

a) Motor currents: average current (I ave), individual phase and ground current in primary amps and % of full load and % phase unbalance

b) Motor RTD: individual winding, motor bearing, load, and auxiliary temperatures

c) Motor: % I2t (thermal bucket used), time until next start can occur, remaining starts and time left on oldest start.

The relay shall record in nonvolatile memory and display motor history including the date and time from when the history was last reset and counting began (max values shall be recorded with date and time of record). The history shall include the following: 

a) Motor History: operational counter, runtime, highest starting and running currents, highest % phase unbalance, maximum winding, bearing and load RTD temperature, number of emergency overrides

b) Trip History: number of trips for ground faults, overloads, instantaneous overcurrent, JAM, underload, phase unbalance, RTDs, phase reversal, incomplete sequence, remote, differential, communication, starts exceeded, time between starts and transition

c) Alarms: number of alarms for ground faults, overloads, JAM, underload, phase unbalance, RTDs, starts exceeded

d) Total History: provide a separate record for the total trips, run time and operations count

The relay shall provide a log stored in nonvolatile memory with date and time stamp of events such as starts, trips and alarms.  The log shall record and display the following:

a) Log book:  A chronological list of the last 100 events or operations as detected by the relay such as starts, stops, setting change, emergency override, trips or alarms 

b) Event log: Provide detailed information of the last 20 trips and alarms including phase and ground currents, % unbalance, RTD temperatures and cause of trip or alarm

c) Start Log: provide information on the most recent four starts including maximum phase and ground starting current, maximum % phase unbalance, time from start to transition, current at transition and time from start to run or trip. 

d) The relay shall provide a starting current profile for the last four starts by recording the average current from start to run or trip.  This profile shall be available over the optional remote communication port only. 

The MPR shall accommodate phase and/or ground current transformers with a primary current rating from 10 to 4000 amperes.  The phase current transformers shall be sized per manufacturer’s recommendations based on motor full load amperes and service factor.

When ground fault is required, it shall be from an independent measuring circuit that utilizes either a separate zero sequence ground CT or connected to the sum or residual of the 3 phase CT’s. 

The MPR shall have 2 programmable, discrete inputs, 1 form C trip output, 1 programmable form C alarm output and 2 programmable form C auxiliary outputs.  The alarm and auxiliary outputs shall be programmable for operation from any internal function or from a discrete input signal such as differential trip or remote trip.  All contacts shall be programmable to operate in either a mode 1 (non-fail safe) or mode 2 (fail safe) operation.  All contacts shall have a rating of 10 amperes at 115 / 240 volt ac or 30 volt dc resistance. 

The discrete inputs shall be user programmable for external control or trip functions: remote reset, differential trip, remote trip, incomplete sequence, motor stop, reset disable, zero speed switch or emergency override.  The device shall be capable of providing a 4-20 ma output signal proportional to either the average of the three-phase currents, hottest winding RTD temperature or l2T level.

The relay shall be capable of monitoring electrical current, receiving commands from remote sources and giving commands by means of contact closure to the motor starters and other devices under its control. The MPR shall be capable of displaying this information by means of an alphanumeric display to the operator or by digital communication signals to a remote location.

A. The combination relay and operator panel shall be mounted on the door of the starter.  Specific data entry to suit the actual motor application shall be programmed into the device by means of the operator panel push buttons.

B. Entered data shall be stored in non-volatile memory so as not to require battery back up.  Non-volatile memory shall be capable of storing all set-up information even after power failure, all monitored information at the time of a trip, and cause of trip even after power failure, all monitored information at the time of a trip, and cause of trip even after power failure.  Access to all programmed set points shall be restricted by means of a secured and sealed access cover.

C. Alphanumeric display shall provide a help read out (in English) with complete description of all protective functions e.g., “instantaneous overcurrent” and all monitored and programmable data such as “percent of full load in amps” and “motor bearing temperature.”

D. The MPR shall be user selectable as to being programmable while the motor is running or require a motor shutdown for programming.  If configured to be programmed while the motor is running the protection remains active with original settings until the user exits the setting mode.  Upon exiting, the MRP will protect based on the new settings.

E. The MPR shall have a user selectable emergency override feature to reset I2t thermal bucket and start inhibit timers for emergency starting of the motor.  The emergency override will be activated from an access-restricted button, communications or via a contact input into the MPR.

F. The MPR shall provide control function for transition from reduced to full voltage on starting.  The transition will be user programmable on current, time, current or time, or current and time conditions.

The MPR shall be capable of remote communications via INCOM  (two-wire area network), Device Net, 10 base T Ethernet or RS-232. The MPR shall be capable of changing set points and transmitting all data, including trip/alarm data over communications to a central computer for storage and/or printout. 
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