
REAR ACCESSIBLE

SECTION 262413
SWITCHBOARDS

THIS SWITCHBOARD:


1.
HAS INDIVIDUALLY MOUNTED DEVICES.


2.
CANNOT BE MOUNTED PROXIMATE TO A WALL.


3.
IS SUITABLE FOR APPLICATIONS UP TO 4000A MAIN BUS.


4.
SHOULD BE USED WHERE ANY OF THE FOLLOWING IS APPLICABLE:



a.
THERE ARE SEVERAL FEEDER BKRS OVER 800AF.



b.
THE MAIN DEVICE IS OVER 2500A.



c.
MORE SPACE IS REQUIRED (THAN AVAILABLE WITH FRONT ACCESSIBLE SWITCHBOARDS) TO ACCOMMODATE LARGE FEEDERS, GROUND FAULT EQUIPMENT OR OTHER DEVICES.



d.
A HEAVIER DUTY CONSTRUCTION THAN THAT SPECIFIED FOR FRONT ACCESSIBLE SWITCHBOARD IS DESIRABLE (SILVER PLATED COPPER BUS, BARRIERS BETWEEN CRITICAL COMPONENTS, MORE INTERIOR SPACE).


5.
SHOULD NOT BE USED FOR CRITICAL APPLICATIONS.  SEE INFORMATION AT THE END OF THIS SECTION.
PART 1   GENERAL

1.01
REFERENCES


A.
NEMA, and UL 891.

1.02
DEFINITIONS 

A.
ITIC (Information Technology Industry Council) Curve: Describes how much or how little voltage IT equipment can sustain without damage and over what length of time.

1.03
SUBMITTALS


A.
Waiver of Submittals:  The "Waiver of Certain Submittal Requirements" in Section 013300 does not apply to this Section.


B.
Submittals Package:  Submit the shop drawings, product data, and quality control submittals specified below at the same time as a package.


C.
Shop Drawings; include the following for each switchboard:



1.
Front and plan view with overall dimensions.



2.
Details showing type of construction and available conduit space.



3.
Voltage rating, and continuous current rating of the through bus and distribution sections.



4.
Short-circuit current rating. Fully rated equipment rating is required.


5.
Enumeration of each circuit breaker including frame size, ATE, number of poles, and interrupting capacity.




a.
Indicate circuit breakers are suitable for the switchboards’ fully rated equipment rating. Series rated combinations will not be considered.



6.
Wiring and schematic diagrams.

SUBPARAGRAPH BELOW MAY NOT BE SUFFICIENT FOR ALL APPLICATIONS.  MODIFY SUBPARAGRAPH BELOW IF A MORE COMPREHENSIVE COORDINATION SCHEME IS APPROPRIATE (SUCH AS THE INCLUSION OF THE PRIMARY PROTECTIVE DEVICE, PANELBOARD AND MOTOR CONTROL CENTER MCB'S, ETC.).


7.
A coordinated selective scheme between the main device and feeder devices so that under fault conditions the feeder device clears the fault while the main device remains closed. Submit time current characteristic curves for each overcurrent protective device contained within the switchboard on a single log-log graph.


8.
A statement for each switchboard indicating if it will, or will not, bear a UL label.  If a section cannot bear a UL label, state the specific reasons why it is not qualified to bear the UL label.



9.
Cable terminal sizes.



10.
Power and Energy Meter.


D.
Product Data:



1.
Catalog sheets, specifications and installation instructions.




a.
For devices equipped with ground fault protection, include information sheets describing system testing instructions and test form which comply with UL 891 requirements.


2.
Bill of materials.



3.
Name, address and telephone number of nearest fully equipped service organization.


E.
Quality Control Submittals:



1.
Company Field Advisor Data:  Include:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.




c.
Services and each product for which authorization is given by the Company listed specifically for this project.


F.
Contract Closeout Submittals:



1.
System acceptance test report.



2.
Certificate:  Affidavit, signed by the Company Field Advisor and notarized, certifying that the system meets the contract requirements and is operating properly.



3.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director's Representative.

1.04
QUALITY ASSURANCE


A.
Equipment Qualifications For Products Other Than Those Specified:



1.
At the time of submission provide written notice to the Director of the intent to propose an “or equal” for products other than those specified.  Make the “or equal” submission in a timely manner to allow the Director sufficient time to review the proposed product, perform inspections and witness test demonstrations.



2.
If products other than those specified are proposed for use furnish the name, address, and telephone numbers of at least 5 comparable installations that can prove the proposed products have performed satisfactorily for 3 years.  Certify in writing that the owners of the 5 comparable installations will allow inspection of their installation by the Director's Representative and the Company Field Advisor.



a.
Make arrangements with the owners of 2 installations (selected by the Director) for inspection of the installations by the Director's Representative.  Also obtain the services of the Company Field Advisor for the proposed products to be present.  Notify the Director a minimum of 3 weeks prior to the availability of the installations for the inspection, and provide at least one alternative date for each inspection.




b.
Only references from the actual owner or owner’s representative (e.g., Maintenance Supervisor, etc.) will be accepted.  References from dealers, system installers or others, who are not the actual owners of the proposed products, are not acceptable.





1)
Verify the accuracy of all references submitted prior to submission and certify in writing that the accuracy of the information has been confirmed.


3.
The product manufacturer shall have test facilities available that can demonstrate that the proposed products meet the contract requirements.




a.
Make arrangements with the test facility for the Director's Representative to witness test demonstrations.  Also obtain the services of the Company Field Advisor for the proposed product to be present at the test facility. Notify the Director a minimum of 3 weeks prior to the availability of the test facility, and provide at least one alternative date for the testing.



4.
Provide written certification from the manufacturer that the proposed products are compatible for use with all other equipment proposed for use for this system and meet all contract requirements.

B.
Company Field Advisor:  Secure the services of a Company Field Advisor for a minimum of 8 working hours for the following:



1.
Render advice regarding switchboard installation, and final adjustment and testing of the switchboard devices.



2.
Witness final system test and then certify with an affidavit that the switchboard is installed in accordance with the contract documents and is operating properly.



3.
Train facility personnel on the operation and maintenance of the switchboard devices (minimum of two 1 hour sessions).



4.
Explain available service programs to facility supervisory personnel for their consideration.


C.
Service Availability:  A fully equipped service organization shall be available to service the completed Work.

1.05
DELIVERY, STORAGE AND HANDLING


A.
Protection:  Provide supplemental heating devices, such as incandescent lamps or low wattage heaters within the enclosure or under a protective cover to control dampness.  Maintain this protection from the time equipment is delivered to the site until it is energized.

PART 2   PRODUCTS

2.01
SWITCHBOARD

A.
The listing of specific manufacturers does not imply acceptance of their products that do not meet the specified ratings, features and functions. Manufacturers listed are not relieved from meeting these specifications in their entirety.


B.
Eaton Corp.'s Pow-R-Line C, Square D Co.'s QED-2, General Electric Co.'s Spectra Line, Siemens Sentron Series, having:



1.
Ratings as indicated on drawings.



2.
UL label "SUITABLE FOR USE AS SERVICE EQUIPMENT".



3.
Rear (and front) accessibility.



4.
Sections flush at front and rear.



5.
Main device:  Stationary circuit breaker (see circuit breaker paragraph).

CHOOSE SUBPARAGRAPH ABOVE OR BELOW.


6.
Main device:  Fusible bolted pressure switch:




a.
Current limiting fuses.  See Section 262813.




b.
Components:  See switchboard schedule for specific components required for the bolted pressure switch.

IF SUBPARAGRAPH BELOW IS USED, INCLUDE SPECIFICS OF ELECTRIC UTILITY COMPANY REQUIREMENTS.


7.
Provisions for electric utility company metering in main device section.



8.
Fully rated silver plated copper bus bars.




a.
Ampere rating of through bus not less than frame size of main device.



9.
Full length copper ground bus.

OMIT SUBPARAGRAPH BELOW IF NEUTRAL BUS IS NOT REQUIRED.


10.
Full capacity copper neutral bus.



11.
Insulating/isolating barriers for feeder devices, so that:




a.
Bus is not exposed in feeder compartment (only exposed lugs for feeder connection).




b.
Bus is not exposed when branch devices are removed from the front.




c.
Individual devices are isolated from each other (horizontal insulating barriers).




d.
Vertical sections are isolated (vertical barriers).



12.
Sections that are designated "space" or "provision for future breaker" equipped with all accessories required to accept a future circuit breaker.

INCLUDE SUBPARAGRAPH BELOW FOR UNHEATED OR DAMP AREA.


13.
Space heaters with thermostatic control.



14.
Circuit Breakers:




a.
Mounting:  Stationary, individually mounted.




b.
Style:  Molded case, or power circuit breakers, as required to accommodate the circuit breaker components.




c.
Trip Device:  Programmable solid state.




d.
Interrupting Capacity:  Equal to, or greater than, the short circuit rating required for the switchboard.




e.
Component Description:  See switchboard schedule for specific components required for each circuit breaker.  In addition to the specific components, equip each circuit breaker with additional components as required to achieve a coordinated selective scheme between the main device and the feeder devices.

2.02
SURGE PROTECTIVE DEVICES


A.
General:  Where indicated on the drawings, the switchboards shall be provided with factory installed directly to bus, internal modular Surge Protective Device (SPD) equipment having:

1.
ANSI/UL 1449 3rd Edition compliant – Listed Category C, Type 2 with protected modes for 3 phase, 4 wire Wye configured system: L-G, L-N, L-L and N-G.

2.
Rating (ANSI / IEEE C62.41 location Category C): The minimum surge current capacity the device is capable of withstanding shall be 250 kA per phase, 125 kA per mode minimum. 

2.03
MICROPROCESSOR BASED MULTIFUNCTION POWER AND ENERGY METERS
A.
Where indicated on the drawings, provide a factory installed Panel Mounted Power and Energy Meter on switchboards with main bus bars rated 2500 amperes or above with the following parameters:
1.
Same manufacturer as the switchboard.

2.
Single piece design: Transducer with graphic display module.

3.
120 VAC control power.

4.
True RMS voltage and current measurement.

5.
Metered parameters: 

a.
Instantaneous, average, minimum, and maximum: Phase current, neutral current, ground current, line voltage, phase voltage, frequency, power factor per phase and three phase total, real power per phase and total, reactive power per phase and total, apparent power per phase and total.

b.
Real energy per phase and total, reactive energy per phase and total, apparent energy per phase and total.

c.
Phasors.

d.
User configured sliding window for real, reactive and apparent power peak demand with date and time stamp. 

e.
Phase voltage percent total harmonic distortion.

f.
Phase current percent total harmonic distortion.

6.
Accuracy:


a.
Energy, and demand power: 0.2% in accordance with ANSI C12.20.

7.
Instrument current transformers shall be factory wired to shorting blocks or other approved method to prevent open-circuiting the current transformers. The meter shall also be user programmable for current to any CT ratio.
8.
Capable of metering up to 600 volts without external potential transformers. The meter shall also be user programmable for voltage range to any PT ratio. 

9.
Embedded web server that includes real time circuit information in both numeric and graphical visual formats.

10.
Communications: Ethernet TCP/IP, 10/100 Base T, RJ-45 connection.

11.
The meter shall have a real-time clock with the added capability to synchronize with a network time server to maintain time accuracy.

12.
Out of limit event triggers and logging.

13.
Sampling Rate: The meter shall provide sampling at a minimum of 512 samples per cycle per channel.

14.
The embedded web server shall provide a graphic plot of specific events against an ITIC curve.

15.
Sag, swell and waveform recording:  Recorded at 512 samples per cycle, contain pre and post event data, and shall include the ability to zoom and to scroll horizontally. The meter shall store waveform data on the meter ftp server in COMTRADE format and be accessible via a web browser.
16.
Historical Trending: Historical trend logging for graphical viewing from an embedded WEB server and the graphic display module. The graphical views of historical data shall support both pan and zoom functions.

17.
Memory: 10 MB minimum.

18.
The meter shall have I/O expandability provisions through an optional card slot on the back.

B.
Where indicated on the drawings, provide a factory installed Panel Mounted Power and Energy Meter on switchboards with main bus bars rated below 2500 amperes with the following parameters:

1.
Same manufacturer as the switchboard. 120 VAC control power.

2.
LCD or LED display.

3.
True RMS voltage and current measurement.

4.
Metered parameters: 

a.
Instantaneous, minimum, and maximum: Phase current, neutral current, line voltage, phase voltage, frequency, power factor per phase and three phase total, real power per phase and total, reactive power per phase and total, apparent power per phase and total.

b.
Total real energy, reactive energy, apparent energy.

c.
User configured sliding window for real, reactive and apparent power peak demand with date and time stamp. 

d.
Phase voltage percent total harmonic distortion.

e.
Phase current percent total harmonic distortion.

5.
Accuracy:


a.
Energy, and demand power: 0.2% in accordance with ANSI C12.20.

6.
Instrument current transformers shall be factory wired to shorting blocks or other approved method to prevent open-circuiting the current transformers under energized conditions. The meter shall also be user programmable for current to any CT ratio.

7.
Capable of metering up to 600 volts without external potential transformers. The meter shall also be user programmable for voltage range to any PT ratio.  

8.
Embedded web server that includes real time circuit information in both numeric and graphical visual formats.

9.
Communications: Ethernet TCP/IP, 10/100 Base T, RJ-45 connection.

10.
The meter shall have a real-time clock with the added capability to synchronize with a network time server to maintain time accuracy.

11.
Out of limit event triggers and logging.

12.
Historical Trending: Historical trend logging for graphical viewing from an embedded WEB server. The graphical views of historical data shall support both pan and zoom functions.

13.
The meter shall have I/O expandability provisions through an optional card slot on the back.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install switchboards in accordance with NEMA Publication No. PB2.1 "Instructions for Proper Handling, Installation, Operation and Maintenance of Deadfront Distribution Switchboards".



1.
Set and program the switchboard devices in accordance with the approved coordinated selective scheme.


B.
Install foundation channels for anchoring and leveling of each switchboard.


C.
Identification:



1.
Install on the front of each circuit breaker, a phenolic nameplate indicating load served by circuit breaker.



2.
Stencil on front of each switchboard with white paint in 1/2 inch lettering "SB-1, etc." corresponding to switchboard designations on the drawings, and electrical parameters (phase, wire, voltage).
OMIT ARTICLE BELOW IF NOT APPROPRIATE (NO GROUND FAULT OR PROGRAMMABLE SOLID STATE TRIP CIRCUIT BREAKERS).
3.02
FIELD QUALITY CONTROL


A.
Preliminary System Test:



1.
Preparation:  Have the Company Field Advisor adjust the completed  switchboard devices and then operate them long enough to assure that they are performing properly.



2.
Run a preliminary test for the purpose of:




a.
Determining whether the switchboard is in a suitable condition to conduct an acceptance test.




b.
Checking instruments and equipment.




c.
Training facility personnel.


B.
System Acceptance Test:



1.
Preparation:  Notify the Director's Representative at least 3 working days prior to the test so arrangements can be made prior to the test to have a Facility Representative witness the test.



2.
Make the following tests:




a.
Test devices which have ground fault protection in accordance with the approved information sheets and test form.




b.
Test programmable solid state trip devices in accordance with the manufacturer's recommendations.



3.
Supply all equipment necessary for system adjustment and testing.



4.
Submit written report of test results signed by the Company Field Advisor and the Director's Representative.  Mount a copy of the final report in a plexiglass enclosed frame assembly in a conspicuous location on the switchboard.

END OF SECTION

THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.



1.
There are many options available for switchboards (main devices, feeder devices, etc.).  Consult manufacturers' catalogs.



2.
Use switchboard schedule standard detail and indicate on the drawings for each switchboard:




a.
Type of enclosure (NEMA).  NEMA 1 and 3R are the most commonly available.  Other types available by special order.




b.
Voltage, phase, and number of wires.




c.
Poles, frame, ATE of MCB (if used) and feeder breakers.  Also indicate components that are required for each breaker.  For fused main device, include fuse size.





1)
Frame sizes available for circuit breakers are 250, 400, 600, 800, 1200, 1600, 2000, 3000, 4000 amperes.




d.
Frame size and number of poles for future circuit breakers.




e.
If secondary surge arresters are required.




f.
Switchboard short circuit rating.  Some common short circuit ratings are shown below:





1)
For 208-240 V system:  22,000, 65,000, 200,000.





2)
For 480 V system:  14,000, 22,000, 200,000.




g.
Continuous rating of through bus.  Use 1200, 1600, 2000, 2500, 3000, or 4000 amperes.




h.
Continuous current rating of each distribution section vertical bus:  Use 800, 1200, 1600, 2000, 2500, or 3000 amperes.



3.
Components For Fusible Bolted Pressure Switch:  Choose the components desired for the fusible bolted pressure switch, which are enumerated on the standard switchboard schedule.




a.
If component 2.or 7 is used, additional information is required explaining its intended function.



4.
Components For Circuit Breakers:  Choose the components desired for each circuit breaker, which are enumerated on the standard switchboard schedule.




a.
Use component No. 1 when the minimum number of functions available with a programmable solid state trip unit is sufficient.





1)
For reference, component No. 1 is similar to G.E. Co.'s MicroVersa Trip 4 - Function Programmer (without ground fault).




b.
Use component No. 2 when the minimum number of functions available (plus ground fault) with a programmable solid state trip unit is sufficient.





1)
For reference, component No. 2 is similar to G.E. Co.'s MicroVersa Trip 4 - Function Programmer (with ground fault).




c.
Use component No. 3 when a more advanced and flexible coordinated selective scheme (without ground fault) than that available with component No. 1 is appropriate.





1)
For reference, component No. 3 is similar to G.E. Co.'s MicroVersa Trip RMS-9 Programmer (without ground fault).




d.
Use component No. 4 when a more advanced and flexible coordinated selective scheme (with ground fault) than that available with component No. 2 is appropriate.





1)
For reference, component No. 4 is similar to G.E. Co.'s MicroVersa Trip RMS-9 Programmer (with ground fault).




e.
Use component No. 5 in conjunction with component No. 4 when an integrated electronic control/information system is desirable.  Show each feeder breaker equipped with component No. 4.  Show the MCB equipped with component No. 4 and No. 5.





1)
For reference, component No. 5 is similar to G.E. Co.'s Epic MicroVersa Trip.




f.
If any of the components 6. thru 12. are used, additional information is required explaining its exact function.  Also, it is not physically possible to install all of these components on one circuit breaker.  Consult manufacturers catalogs.



5.
To lessen possibility of losing power required for emergency systems and legally required standby systems during loss of normal service, do not install ground fault in switchboards which are only energized by an alternate source during loss of the normal service.  Refer to N.E.C. Articles 700.26, and 701.17.



6.
Codes, Standards and References applicable to switchboards:




a.
National Electrical Code-Article 408.




b.
National Electrical Manufacturers Association (NEMA):





1)
AB-1 Molded Case Circuit Breakers.





2)
PB-2 - Deadfront Distribution Switchboards.





3)
PB2.1 - General Instructions For Proper Handling, Installation, Operation and Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less.




c.
Underwriters Laboratories Inc.:





1)
UL50 - Electrical Cabinets and Boxes.





2)
UL67 - Electric Panelboards.





3)
UL489 - Molded Case Circuit Breakers and Circuit Breaker Enclosures.





4)
UL869 - Electrical Service Equipment.





5)
UL891 - Dead-Front Switchboards.





6)
UL977 - Fused Power-Circuit Devices.



7.
Check with Facility and if applicable, an appropriate amount of parts (CB's, busses, etc.) from switchboards which are removed under this project should remain the property of the State (Section 017329) if useful as spare parts for remaining switchboards.
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