4.22
MOTOR STARTERS
4.22.1
Combination Full Voltage Non-Reversing Starter
4.22.1.1
General

Full voltage non-reversing (FVNR) motor starters shall be combination type with magnetic only circuit breakers or fusible disconnect switches.

4.22.1.2
Ratings


The motor starter shall be rated for 480 V, three phase, 60 Hz service. All combination starters units shall have a minimum interrupting rating of 22,000 ARMS, symmetrical. Each motor starter shall carry the Underwriters Laboratory (UL) label.

4.22.1.3
Control


Motor starter control voltage shall be 120 V unless otherwise noted.  Each starter shall have a separate control circuit transformer, and fused grounded secondary. Internal starter wiring, wire and terminal numbers shall conform to the schematic wiring diagrams on the drawings.

4.22.1.4
Overloads


Each starter shall be provided with three manual reset overload relays with a bimetallic or eutectic alloy heater elements.

4.22.2
Combination Type Solid-State Reduced Voltage Starter
4.22.2.1
Ratings

The general specifications for the solid-state reduced voltage (SSRV) starter shall be as follows:
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Size
NEMA size 7
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Voltage
480 V + 10%, 3-phase
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Current
Continuous-current rating is 115% of 520 FLA.  Starting current is 300% of FLA for 30 seconds, standard duty.
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Frequency
47-63 Hz
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Temperature
Operating range  0° to 50°C
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Packaging
NEMA Type 3R, vented

4.22.2.2
Components

The SSRV starter shall consist of a power section, printed circuit logic board(s) and a field wiring interface terminal board as specified below.  The SSRV starter shall have a  built-in electronic overload protection.  The SSRV starter is used to reduce starting current and high starting torque.  The starter's load sensing circuit shall also reduce the voltage to lightly loaded motors to save energy.

4.22.2.3
Enclosure

4.22.2.3.1
General


The enclosure shall be a NEMA 3R (outdoor weatherproof). All enclosures shall be constructed of 16 gauge minimum thickness steel of welded construction with gasketed heat sink, ventilation louvers and exterior doors. The approximate dimensions shall be 90"H X 30"W X 21"D.  The structure shall be provided with adequate lifting means and shall be capable of being rolled or lifted into the installation position and bolted to the floor.

4.22.2.3.2
Doors


Inner doors shall include a factory-mounted and wired operator devices. Interlock provisions shall prevent unauthorized opening of the starter exterior door with the switchgear breaker in the on position.  A door switch shall be provided to trip with the breaker in the switchgear.  The door switch shall be capable of being bypassed by a door key.

4.22.2.3.3
Operator Devices


The following door-mounted operator devices shall be provided:
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Start-Stop pushbuttons
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Reset pushbutton
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White pilot light, 120 V (power on)
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Amber pilot light, 120 V (motor on)
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Red pilot light, 120 V (alarm tripped)
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Ammeter, single phase

4.22.2.3.4
Space Heater


A thermostat controlled space heater shall be provided to prevent condensation in the enclosure.  A 120V, single pole, 15A breaker shall be connected to the space heater to be fed 120V power from an outside source.

4.22.2.3
Power System
4.22.2.3.1
General


The power section shall be rated for 450 hp, 480 V, threephase, 60 Hz.  It shall consist of three sets of back-to-back silicon controlled rectifiers (SCR's).

4.22.2.3.2
Silicon Controlled Rectifiers


The power section shall have surge suppressors across the SCR's rated ten percent above rated volts and not less than 660 joules.  They shall be metal oxide varistor (MOV) type.  Resistor/Capacitor snubber networks shall be used to prevent false firing of SCR's due to dv/dt characteristics of the electrical system.  The SCR's shall be rated with peak inverse voltage at least 2.5 times rated line-to-line voltage.  The SCR's shall be protected by an electronic fuse in the logic board.  The SCR's heat sink shall be adequately sized and mounted for dissipating the heat effectively.  The SCR's shall be shunted by a magnetic bypass contactor when the motor approaches full speed and full load.

4.22.2.3.3
Terminations


Power terminations shall consist of pressure type terminals for top or bottom entrance.

4.22.2.3.4
Ground Lugs


Two ground lugs shall be furnished, one for incoming and one for outgoing ground connections.

4.22.2.4
Logic Circuitry
4.22.2.4.1
General


The logic board(s) shall be mounted for easy testing, service and replacement.  Three-phase current sensing is required.  The logic board soldering shall be treated with a conformal protective coating system.  The logic board shall be identical from five through 1000 hp with DIP (Dual Inline Package) switches to set-up for various ampere ratings.

4.22.2.4.2
Connectors


The logic board(s) shall use quick disconnect, plug-in connectors for current transformer inputs, line and load voltage inputs and SCR gate firing output circuits.

4.22.2.4.3
Sensing Circuitry


The logic board shall include, as standard, current and motor slip sensing circuitry that continually monitor motor load and regulate motor voltage to minimize motor kwh energy consumption.

4.22.2.4.4
Customer Interface


All customer interface wiring shall connect to a common barrier terminal strip rated 1000 volts or greater.  The customer interface circuitry shall include relay logic interface capability.  Tripped functions shall be designed to be cleared by interrupting customer control power from the solid state logic board.

4.22.2.4.5
Standard Features


The logic circuitry shall include the following standard features as a minimum:
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Single-phase protection
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Under-voltage protection
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Short circuit "electronic fuse" overcurrent protection (Trip time shall not exceed 1/2 cycle or eight milliseconds.)
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Inverse-time running overcurrent protection
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Heat sink over temperature protection
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Auxiliary trip circuitry
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Gate firing circuit lockout protection on trip
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Fault relay lockout protection
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100% - 130% full-load running current adjustment
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200% - 350% current limit adjustment
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Local and remote control station start-stop capability
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Manual reset
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Dwell time at current limit with ramp continuation after acceleration
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Green run light-emitting diode (LED)
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Red over-current trip LED
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Red phase loss trip LED
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Red auxiliary trip LED
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Minimum voltage adjustment
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Maximum voltage adjustment
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Voltage stability adjustment

4.22.2.4.6
Auxilliary Devices


The auxiliary devices and logic boards, such as voltage ramp, smooth stop, shorted SCR detector and relay output dry contacts shall add to the basic unit inside the original enclosure.  An explanatory cover plate shall be included with the equipment.  The following auxiliary equipment shall be provided:
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Two auxiliary contacts, (DPDT)
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Time delay relay and interposing relays
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200 VA control transformer
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Voltage ramp controller.
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Shorted SCR detector
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Trip relay with 3PDT alarm contacts
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Smooth stop
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Up-to-speed contacts for bypass contactor
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Current transducer, 4-20 mA DC signal output

4.22.2.4.7
Control and Status Signals


The following control and status signal terminals shall be provided as minimum to interface with a customer's remote station:
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Breaker interlock by door switch and trip contact
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Start-stop remote control
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Power-on, motor on and motor trip indications
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Four 20 mA motor current signal

4.22.2.4.8
Cover


A  transparent cover shall be mounted above the logic board to provide (a) an insulating safety barrier and (b) silk-screened with information to aid in starting and set-up of DIP Switches.  Identified holes will be located above adjustment pots so that screwdriver adjustments can be made without removing the transparent cover.

STD SPEC
4.22 - 4

