16.18
SWITCHBOARD
16.18.1
General

The switchboard shall be rated 2000A, 120/208 VAC, three phase, four wire, 50KA bracing, fully rated, with (2) two front accessible vertical sections, one containing the main circuit breaker and the other containing the feeder breakers.  The bus shall be copper, and the breakers shall be the bolt-on type.  The spaces shall be complete with bus and mounting provisions necessary for future expansion. 

16.18.2
Incoming Main Section

16.18.2.1
The incoming main section shall be provided with an individually mounted molded case main circuit breaker.  The circuit breaker shall be Electronic trip molded case full function 100% rated circuit breaker(s)  rated for 2000A.
16.18.2.2
The incoming circuit breaker shall have the following time/current response adjustments: Long Time Pickup, Long Time Delay, [Short Time Pickup], [Short Time Delay], [Ground Fault Pickup] [Ground Fault Delay].  Each adjustment shall have discrete settings (fully adjustable) and shall be independent of all other adjustments.

16.18.2.3
Metering

16.18.3
Distribution Section

16.18.3.1
Main bus shall be rated 2500 amperes. All bus bars shall be silver-plated copper with bolted connections at joints. The bus bars shall be of sufficient size to limit the temperature rise to 65 degrees C and rated to withstand mechanical forces exerted when a short-circuit current of 50,000 amperes symmetrical flows through them. Provide full capacity neutral. 
16.18.3.2
The distribution section shall contain molded case circuit breakers arranged in group mounted construction. The quantities and frame/trip sizes shall be as scheduled on the drawings. 

16.18.3.3
Circuit breakers shall be operated by a toggle-type handle and shall have a quick-make, quick-break over-center switching mechanism that is mechanically trip free. Automatic tripping of the breaker shall be clearly indicated by handle position. Contacts shall be non-welding silver alloy, and arc extinction shall be accomplished by means of DE-ION arc chutes. A push-to-trip button on the front of the circuit breaker shall provide a local means of manually exercising the trip mechanism.  

16.18.3.4
Circuit breakers shall have a minimum symmetrical interrupting capacity of 50KA or as indicated on the drawings.

16.18.3.5
Circuit breakers below 600 ampere frame and below shall have thermal-magnetic trip units and inverse time-current characteristics.

16.18.3.6
Breakers with 600-ampere through 1200-ampere frame with microprocessor-based RMS sensing trip units.



1.
Each molded case circuit breaker microprocessor-based tripping system shall consist of three current sensors, a trip unit and a flux-transfer shunt trip. The trip unit shall use microprocessor-based technology to provide the adjustable time-current protection functions. True RMS sensing circuit protection shall be achieved by analyzing the secondary current signals received from the circuit breaker current sensors and initiating trip signals to the circuit breaker trip actuators when predetermined trip levels and time delay settings are reached.



2.
Interchangeable rating plugs shall establish the continuous trip ratings of each circuit breaker. Rating plugs shall be adjustable. Rating plugs shall be interlocked so they are not interchangeable between frames, and interlocked such that a breaker cannot be closed and latched with the rating plug removed.



3.
System coordination shall be provided by the following microprocessor-based time-current curve shaping adjustments:



a.
Adjustable long-time pick-up 



b.
Adjustable short-time pick-up and delay, selective curve shaping



c.
Adjustable instantaneous pick-up



d.
Adjustable ground fault pick-up and delay, with selective curve shaping.



4.
The microprocessor-based trip unit shall have both powered and unpowered thermal memory to provide protection against cumulative overheating should a number of overload conditions occur in quick succession.



5.
When the adjustable instantaneous setting is omitted, the trip unit shall be provided with an instantaneous override.



6.
Internal ground fault protection adjustable settings shall not exceed 1200 amperes. Provide neutral ground fault sensor for four-wire loads.



7.
Breakers shall have built-in test points for testing the long time delay, instantaneous, and ground fault functions of the breaker by means of an optional 120-volt operated test set accessory.

16.18.3.7
Operating handles shall face the front of the unitized equipment and the complete group mounted assembly shall be front accessible for installation and maintenance of outgoing cables. Conduit space shall be provided for cables exiting the top or the bottom of the section. Outgoing cable shall be confined to front accessible gutters where they do not interfere with the free flow of cooling air

16.18.3.8
All circuit breakers shall be padlockable in the open position.

16.18.4
Enclosure


The enclosure shall be a manufacturer's standard switchgear enclosure meeting all applicable standards.  The panel enclosure shall be NEMA Type 1 indoor free standing front accessible only.  


Maximum Dimensions shall be as follows:



Incoming main section 30" Wide X 30" Deep X 90" High



Distribution Section 36" Wide X 24" Deep X 90" High
16.18.5
Nameplates 

16.18.5.1
All compartments and devices furnished within the switchboard shall be provided with a nameplate.  All nameplates shall be two ply laminated engraved phenolic with black letters on a white background with beveled edges.

16.18.5.2
Breaker's inscriptions shall include the equipment name shown on one-line diagram.

16.18.5.3
All future breaker cell's inscriptions shall include cubicle no. only.  All other compartment's inscriptions shall be descriptive of the device housed.

16.18.5.4
All nameplates shall be attached to metal surfaces with screws or rivets only.  Self-sticking or glued nameplates will not be accepted.

16.18.5.5
Nameplate sizes shall be 1” high by 3”  long, with 1/8”  high characters.

16.18.6
Testing

16.18.6.1
The Contractor shall submit six copies of factory test data for acceptance before shipping of the switchgear equipment.  The factory tests shall be in accordance with the recommendation of IEEE and ANSI

16.18.6.2
The switchboard unit shall be fully assembled and tested prior to shipment.  Tests on the switchboard and breakers shall include but are not limited to a contact resistance test, insulation test, breaker overcurrent-relay trip device test and calibration and  communication of networked devices.

16.18.6.3
After the factory tests have been completed, the switchgear shall be disassembled into the designed shipping sections with care to minimize the reassembling, connection, functional check out time in the field.

16.18.6.4
The vendor as part of the contract shall provide technical assistance during the installation, check-out and start-up of the substation.  The vendor shall provide a fully qualified, factory trained manufacturer's representative and all necessary equipment and instrumentation to test, calibrate, set and functionally check-out the entire substation.  A minimum of three days on field service is required.

16.18.1.5 
Recommended Manufacturer
The 120/208 VAC circuit breaker switchboard shall be Cutler-Hammer Pow-R-Line C Type 1, Square D type QED Power Style, G.E. type _?_?_?__ or equal.
