4.16
SWITCHGEAR ASSEMBLIES
4.16.1
Electrical Ratings
4.16.1.1
Switchgear Unit

The switchgear unit shall be rated as follows:



480/277 V



Three phase, four wire



Outdoor NEMA 3R walk-in type enclosure

4.16.1.2
Main Breaker


The main breaker shall be rated as follows:



One 2000 AF unit



50 KAIC



1800 AS



Electric motor operated



240 V AC, single phase control

4.16.1.3
Tie Breaker

The tie breaker shall be rated as follows:



One 1600 AF



50 KAIC



1600 AS



Electric motor operated

4.16.1.4
Feeder Breaker

The feeder breaker shall be rated as follows:



Two 800 AF units



42 KAIC



600 AS



Manually operated

4.16.1.5
Buses

The buses shall be rated as follows:



2000 A main bus



1000 A ground and neutral buses



Insulated copper



50 KA bracing

4.16.1.6
Power Supply

The power supply shall be rated as follows:



One five KVA single phase transformer 



120/240 V secondary (power for the breaker control, space heaters, lighting and receptacles)

4.16.2
Enclosure
4.16.2.1
General

The NEMA 3R outdoor walk-in type switchgear enclosure shall be furnished with thermostatically controlled 120 V AC space heaters of sufficient size to prevent condensation within the enclosure.  The enclosure shall be a manufacturer's standard switchgear enclosure meeting all applicable standards.  A rail mounted hoist shall be provided to facilitate lifting and moving the circuit breakers inside the enclosure.  Overall dimensions shall be according to the attached sketch to fit into the existing area.

4.16.2.2
Sections


The enclosure shall consist of three vertical sections containing 12 standard cells [six complete breaker cells, one metering cell, one auto-transfer-control (ATC) cell, one CPT cell, and three blank cells].

4.16.2.3
Breaker Cell
4.16.2.3.1
General


Each breaker compartment shall be an enclosed metal cell with a hinged door.  The space between the cell wall and breaker face plate shall be minimized to provide maximum protection to personnel.  Each breaker cell shall be equipped with extension rails to facilitate the breaker withdrawal.  The rail shall allow the breaker to completely clear the cell for inspection.  The breaker shall have provision for padlocking in the open position which shall also prevent changes in the breaker position.

4.16.2.3.2
Metering


Each breaker cell shall be equipped with current transformers, an ammeter and an ammeter switch for monitoring the feeder current.  Meters, switches and CT's shall be front accessible.

4.16.2.3.3
Connections


All six breaker cells, including the two spare cells, shall have three-phase copper-bar bus connections and circuit breaker studs ready to accept the breaker unit.  Solderless type terminals on silver-plated copper extensions for the outgoing cables shall be provided on the other set of circuit breaker studs.  All necessary slid-in railway hardware assembly shall be provided in each breaker cell.

4.16.2.4
Control Wiring

The terminal blocks with integral-type barriers shall be provided for control circuits. The terminal blocks shall be mounted at the rear of the units and shall be accessible through a removable cover.  The cross control wiring between bays shall be protected by dedicated steel wireways.  All wiring shall be bundled and secured with the nylon ties.

4.16.3
Main Bus
4.16.3.1
General

The buses and connections shall consist of high-conductivity silver-plated copper mounted on heavy duty glass polyester supports.  All bus joints shall be bolted with at least four-bolts and the bus overlap area must exceed ten times the bus cross-sectional area.  Shipping breaks and provisions for future bus extensions shall be provided with the necessary bus splices.  The main bus shall be isolated from front and shall be accessible from rear side.

4.16.3.2
Connections


The main and neutral bus connections between the main breaker and the secondary bushing of the existing transformer, 42 X 2, will be 3 X 750 MCM/phase (2355A) cable connection.  The bus connection between the tie breaker and the main bus of the existing switchgear will be 2 X 750 MCM/phase (1570A) cable connection.  The new switchgear shall have all necessary terminal lugs and cable bushings (OZ-GEDNEY #GRE-400, for four wires) for above two side connections passing through the new and existing enclosures.

4.16.3.3
Bushings

The new switchgear shall also have six bushings, OZ-GEDNEY ABB 150,three each at main breaker side and tie breaker side.  One bushing is for ground wire, and other two bushings are for low voltage wire interconnection between the new switchgear and the existing equipment at both sides.

4.16.4
Main and Tie Breakers

The main circuit breaker and the tie breaker shall be a 2000 AF draw-out air circuit breaker (1800 AS) with a solid state tripping device.  Breakers shall be rated for operation at 480 V AC with an interrupting rating of 50,000 ARMS symmetrical with instantaneous trip.  The breakers shall be electric motor operated shunt trip type with a set of local push buttons.  The breakers shall have a full size metal-shield face panel to protect the operator from contact with live parts and from arcs or hot gases.  The solid state trip devices shall be equipped with adjustable long time pick-up, long delay time band, short time pick-up, short delay time band and instantaneous pick-up.  All adjustments shall be a stepless continuous adjustment, and each shall be independent of all others.  The main circuit breaker shall also have an auxiliary normally open contact to indicate the breaker status to the Utility Control System (UCS).

4.16.5
Automatic Transfer Control
4.16.5.1
Operation

The automatic transfer control (ATC) panel shall operate the two main circuit breakers (One is located in the existing switchgear.) and the tie breaker.  Normal operation shall be with tie breaker open and the two main breakers closed.  Upon the loss of proper voltage at the line side of either one of the main breakers, that main breaker shall open, and the tie breaker shall close.  Upon the recovery of the lost voltage, the transferring action between  main and tie breaker shall occur after a three minute minimum delay.  The main breaker shall reclose before tie breaker opens.

4.16.5.2
Features

The transfer equipment shall have the following features:



Three phase voltage sensing on normal sources



Delayed return/automatic



Manual-Automatic mode selector switch



Test switch -- simulates loss of normal line



Breaker control switches for manual operation



Indicating lights -- breakers open (green) or closed (amber)  breakers tripped by overcurrent (red), source power available (clear), operating in manual mode (blue)



Overcurrent trip lockout -- electrical and mechanical



Breakers interlocked in automatic mode to prevent paralleling the sources



Position switches in draw-out housing bypass and disconnect functions



Control power transfer relays and load breakers to two switchgears

4.16.6
Branch Feeder Breaker

Secondary feeder circuit breakers shall be a draw-out type, manually operated air circuit breakers with full size metal faceplate, solid state trip units, and ground fault protection.  The frame and sensor ratings shall be 800 AF/600 AS as indicated on the project drawings.  The solid state trip units shall have a continuously adjustable long time pick-up, long time delay band, short time pick-up, short delay time, instantaneous pick-up trip and ground fault trip.  Ground fault shall be adjustable and disconnectable.

4.16.7
Breaker Trip Unit

The solid state trip units shall be a composite trip device incorporating the following variable trip characteristics with the ranges indicated:



Long Delay Pickup (LDP):
(0.5, to 1.25) x AS



Long Delay Time Band at 6 x A:
(4 to 38) seconds



Short Delay Pickup (SDP):
(2 to 10) x AS



Short Delay Time Band at 2.5 x (SDP):
(0.5 to 0.18) seconds



Instantaneous pickup:
(2 to 12) x AS



Ground fault pickup:
(0.2 to 0.7) x AS approximately



Ground time band:
(0.5 to 0.22) seconds

4.16.8
Metering
4.16.8.1
General

The metering sections shall include one ammeter with a switch, one voltmeter with a switch, and one watt-hour meter.

4.16.8.2
Watt-hour Meters

The watt-hour meter shall be a three element solid state meter which accepts three phase 5 A CT and 120 V PT inputs and displays watt hour and volt-ampere values. It shall also provide two pulse outputs (two pulse per second minimum) and two analog outputs (4-20 MA) for KWH and KVA demands.  The meter accuracy shall be 0.1 percent for watt hour and 0.15 percent for volt-ampere readings.

4.16.8.3
Solid State Metering Panel

An integrated solid state metering panel, consisting of above requirements, such as Westinghouse IQ-DATA-PLUS or GE EPIC, with a data highway coupling device shall be provided in the metering cell.

4.16.8.4
Components

The metering section shall be complete with all the necessary current transformers, potential transformers, terminal blocks, and shorting blocks to install the metering and relaying.  All instruments shall be switchboard type with accuracy ratings of one percent or better.  All CT's and PT's shall be of the ANSI accuracy class to match the instrument served.

4.16.9
Recommended Manufacturers

The switchgear shall be General Electric Type AKD-8, Westinghouse Type  DS, or Siemens.
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