4.X
4160 V MOTOR STARTERS
4.X.1
Combination Full Voltage Non-Reversing Starter
4.X.1.1
This specification is requesting one 4160 V starter unit specified hereafter.

4.X.1.2
4160 V full voltage non-reversing (FVNR) motor starters shall be combination type with an isolating disconnect switch, current-limiting power fuses, a vacuum contactor with a DC holding winding (HW) and a DC pulling winding (PW), a solid-state motor protector and an integrated solid-state data instrument.

4.X.2
Ratings

The motor starter shall be rated for 4160 V, 400 A continuous, three phase, 60 Hz service. All combination starters units shall have a minimum interrupting rating of 50 MVA.

4.X.3
Control

Motor starter control voltage shall be 120 V unless otherwise noted.  Each starter shall have a one KVA  control power transformer, fused at the primary and the secondary to provide control power to the contactor/relay,electronics instruments, space heater, and motor winding space heater.   Internal starter wiring and terminals shall conform to the schematic diagrams on pages 4 and 5.

4.X.4
Instrumentation

FVNR starter shall have an integrated solid-state data device (Westinghouse IQ Data  Plus II) and motor protector (Westinghouse IQ-1000 II).  Three CT's, one ground fault CT, and two PT's are required to provide the current and voltage signal to these instruments.

4.X.5
Enclosure
4.X.5.1
Enclosure for 4160 V Starter shall meet ANSI/NEMA ICS-6 Standards.  The enclosure shall be a NEMA 3R outdoor , non-walk-in type, double-door enclosure.. All enclosures shall be constructed of 16 gauge minimum thickness steel of welded construction with exterior doors. The approximate dimensions shall be 90"H X 30"D X 26"W.  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.  Color shall be ANSI-49 standard gray.

4.X.5.2
Inner doors shall include factory-mounted instruments and starter operating devices. A mechanical interlock shall be provided with the isolation switch.

4.X.5.3
Outer door shall be fully gasketed to meet waterproof NEMA 3R requirements.

4.X.5.4
Internally, the high voltage section shall be completely enclosed with partitions and shall be isolated from the low voltage section.  The starter shall be dead-front construction.  No back access shall be required.

4.X.5.5
Isolating switch and contactor assemblies, including current limiting fuses shall be of the component-to-component design without any interconnecting cables or flexible shunts.  They shall be easily removed from the front of the enclosure.  Line and load cable terminations shall be completely accessible from the front.

4.X.5.6
The enclosure shall have an adequately sized, thermostatically controlled space heater to prevent condensation in the enclosure.

4.X.5.7
The contactor enclosure shall be equipped with extension rails to facilitate the contactor withdrawal.  The rail shall allow the contactor to completely clear the cell for inspection.  The contactor shall have a provision for padlocking in the open position which shall also prevent changing the contactor position.

4.X.5.8
A manually operated Jackscrew racking mechanism shall be provided in each contactor compartment to move the contactor out from the enclosure.

4.X.6
Main Bus

The main horizontal bus shall be rated 400 A continuous/with 250 MVA bracing.  Bus shall be insulated silver-coated rigid copper bar bus with a provision for future extension in both directions.  A 500 MCM copper cable terminal lug, compression type, shall be provided for incoming cable termination.  The ground bus shall be a 300 A rigid copper bar bus.

4.X.7
Isolation

An isolation switch shall be provided in the starter between the main bus and power fuses.  The isolation switch shall be an externally operated manual three-pole removable switch, such that in the open position it completely grounds and isolates the starter from the line connectors with a mechanically driven isolating shutter leaving no exposed high voltage.  Integral mechanical interlocks shall prevent entry into the high voltage areas while the starter is energized and shall block accidental opening or closing of the isolating switch when the door is open or contactor is closed.  The isolating switch handle shall have provision for three padlocks.

4.X.8
Power Fuses

Current-limiting power fuses shall be of the self-protecting type with visible fuse condition indicators, and with special time/current characteristics for motor service allowing proper coordination with the contactor and overload protection for maximum motor protection.  The power fuses shall be vertically mounted permitting easy inspection and replacement without starter disassembly.  The fuses shall be type R, bolt-on fuses rated 2R (70 A) - 4160 V.

4.X.9
Vacuum Contactor

The vacuum contactor shall be the draw-out type, with single-break high-pressure type main contacts with weld-resistant alloy contact faces.  For vacuum contactors the contact wear shall be easily checked with the use of a feeler gauge, and the bottle gap shall be adjustable.  A built-in test circuit shall be included to permit checking of the starter control and pilot circuit with the high voltage de-energized and isolated, with the contactor in its normal position.  In the test mode, the control circuit shall be capable of being energized through a polarized plug connector from an external 115 V supply.  The contactor shall have frame-mounted casters to permit rolling of the contactor from the cell.

4.X.10
Low Voltage Control

The low voltage control shall be isolated by a barrier from the high voltage area, and provided with a separate low voltage access door.  The low voltage panel shall be accessible by sliding the unit out.

4.X.11
Protection

Starter shall include an advanced motor protection system incorporating electronic three phase overload protector, Westinghouse IQ-1000 II, and current transformer.  This electronic motor protection system shall monitor and protect against the following conditions:


SYMBOL 183 \f "Symbol" \s 10 \h
Three phase overload protection


SYMBOL 183 \f "Symbol" \s 10 \h
Overload protection during start-up


SYMBOL 183 \f "Symbol" \s 10 \h
Phase unbalance


SYMBOL 183 \f "Symbol" \s 10 \h
Phase loss


SYMBOL 183 \f "Symbol" \s 10 \h
Phase reversal


SYMBOL 183 \f "Symbol" \s 10 \h
Low voltage


SYMBOL 183 \f "Symbol" \s 10 \h
Short-circuit and ground fault protection consisting of three-phase, current sensing devices that monitor the status of the feeder and adjusting current.  information sent from the current transformers.  Distribution faults of 1 1/2 cycle durations shall be detected and the compressor motor shall be disconnected within six cycles. (One cycle is 1/60 second.)

4.X.12
Instrumentation

Starter shall include an integrated solid-state microprocessor-based data device (Westinghouse IQ Data Plus II) to measure phase current, phase voltage, KWH, watt, watt-demand, VAR, KVA, power factor, frequency, etc.  A device to connect to data-high way (Westinghouse PONI Card) shall also be provided.
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