CITY OF FORT WAYNE MASTER 		    	                                                UPDATED: 1/5/15
SECTION 26 24 16

 PANELBOARDS
[bookmark: _GoBack]GENERAL
DESCRIPTION
Scope:
Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install panelboards.
Related Sections:
NTS: List below only sections covering products, construction, and equipment specifically identified in this section and specified in another section and directly referenced in this specification.  Do not list administrative and procedural division 01 sections.  
Section 26 05 05, General Provisions for Electrical Systems.
Section 26 05 53, Identification for Electrical Systems. 
Section 26 22 14, Dry-Type Low-Voltage Distribution Transformers
Section 26 43 00, Surge Protective Devices.
REFERENCES
NTS: Retain applicable standards and add others as required.
Standards referenced in this Section are:
NEMA PB 1, Panelboards.	
NETA, InterNational Electrical Testing Association
UL 67, Panelboards.	
SUBMITTALS
Submit the following:
Shop Drawings:
Listing of panelboards to be furnished with identification of their proposed location, and all electrical characteristics, including number and rating of branch circuit breakers and enclosure type.
Include time-current coordination curves for each type and rating of overcurrent protective device included in panelboards.  Submit on translucent log-log graph paper; include selectable ranges for each type of overcurrent protective device.
Include evidence of NRTL listing for series rating of installed devices.
Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
Include wiring diagrams for power, signal, and control wiring.
Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.
Detail enclosure types and details for types other than NEMA 250, Type 1.
Detail bus configuration, current, and voltage ratings.
Short-circuit current rating of panelboards and overcurrent protective devices.
Product Data:
Manufacturer’s technical information for panelboards proposed for use, including product literature and specifications.  Indicate options and features to be provided.
Field Quality-Control Reports:
Test procedures used.
Test results that comply with requirements.
Results of failed tests and corrective action taken to achieve test results that comply with requirements.
Panelboard Schedules:  For installation in panelboards.  Submit final versions after load balancing.
Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.
QUALITY ASSURANCE
Testing Agency Qualifications:  Member company of NETA or an NRTL.
Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.
Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
Product Selection for Restricted Space:  Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
Regulatory Requirements; Comply with the following:
NEC Article 408, Switchboards and Panelboards.
Comply with NEMA PB 1.
Comply with NFPA 70.
PRODUCT DELIVERY, STORAGE AND HANDLING
Packing, Shipping, Handling, and Unloading:
Packing:
Inspect prior to packing to assure that assemblies and components are complete and undamaged. 
Protect mating connections.
Cover all openings into enclosures with-vapor inhibiting, water-repellent material.
Deliver materials and equipment to Site to ensure uninterrupted progress of the Work.  Deliver anchorage materials to be embedded in concrete in ample time to prevent delaying the Work.  Upon deliver, check materials and equipment for evidence of water that may have entered equipment during transit.
Comply with Section 01 65 00, Product Delivery Requirements.
Storage and Protection:
Store panelboards in a clean, dry location with controls for uniform temperature and humidity.  Protect equipment with coverings and maintain environmental controls.
Comply with Section 01 66 00, Product Storage and Handling Requirements.
PROJECT CONDITIONS
Environmental Limitations:
Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy levels during the remainder of the construction period.
Rate equipment for continuous operation under the following conditions unless otherwise indicated:
Ambient Temperature:  Not exceeding [minus 22 deg F (minus 30 deg C)] [23 deg F (minus 5 deg C)] to plus 104 deg F (plus 40 deg C).
Altitude:  Not exceeding 6600 feet (2000 m).
Service Conditions:  NEMA PB 1, usual service conditions, as follows:
Ambient temperatures within limits specified.
Altitude not exceeding 6600 feet (2000 m).
Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to requirements indicated:
Notify Engineer no fewer than 14 days in advance of proposed interruption of electric service.
Do not proceed with interruption of electric service without Engineer's written permission.
Comply with NFPA 70E.
COORDINATION
Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.
Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
WARRANTY
Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.
EXTRA MATERIALS
Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
Fuses for Fused Power-Circuit Devices:  10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
PRODUCTS
NTS: Edit article “2.1” to suit the Project.  Verify that minimum interrupting ratings are sufficient for installation.
MATERIALS
Panelboards:
Manufacturers: Provide products of one of the following:
b.	Eaton/Cutler-Hammer.
c.	Schneider Electric/Square D Company.
Rating: Voltage rating, current rating, number of phases, number of wires and number of poles as shown or indicated on the Drawings.
Circuit Breakers: Molded case, bolt‑in thermal magnetic type with number of poles and trip ratings as shown or indicated.  Where indicated on the Drawings, circuit breakers shall be ground fault circuit interrupting type equipped with solid state sensing and five-milliamp sensitivity.
Circuit breakers for 480-volt panelboards shall have minimum interrupting rating of 14,000 ampere RMS symmetrical, unless otherwise indicated on the Drawings.  Circuit breakers for other panelboards shall have minimum interrupting rating of 10,000 ampere RMS symmetrical, unless otherwise indicated on the Drawings.
Bus Bars: Bus bars shall be 98 percent conductivity copper.  Four-wire panelboards shall have solid neutral bar.  Each panel shall have ground bus bar.
Main: Panelboards shall have main circuit breaker, unless the Drawings specifically indicate main lugs only.  
Connect branch circuit breakers for sequence phasing.
Enclosures: Panel enclosures shall be as required for the area classifications indicated in Section 26 05 05, General Provisions for Electrical Systems, unless otherwise indicated on the Drawings.
Construction:  Code-grade steel, ample gutter space, flush door, flush snap latch and lock. Panelboards shall comply with NEMA PB 1 and UL 67.
Trim:  Surface or flush as required.
Directory: Typed or computer-printed card, with transparent protective cover in frame on back of door giving circuit numbers and area or equipment served.
Identification: Identify panelboards in accordance with Section 26 05 53, Identification for Electrical Systems.  Identification shall indicate panel number and voltage.
Directory of Existing Panelboards: When adding or removing breakers or loads from existing panelboards, provide a new typed or computer-generated directory card, indicating the circuit numbers and equipment served.
NTS: Delete paragraph “14” below if surge protective device(s) is not required.
Provide surge protective device in accordance with Section 26 43 00, Surge Protective Devices, for each panelboard shown or indicated on the Drawings. Surge protective device shall be included and factory-mounted within panelboard by panelboard manufacturer.  Surge protective device monitoring and display shall be visible from front of panelboard.
Front: Secured to box with concealed trim clamps, unless otherwise indicated. Front for surface-mounted panelboards shall be same dimensions as box. Fronts for flush panelboards shall overlap box, unless otherwise indicated.
Main and Neutral Lugs: Compression type.
Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground conductors. Bonded to box.
Service Equipment Approval: Listed for use as service equipment for panelboards with main service disconnect.
Future Devices: Equip with mounting brackets, bus connections, and necessary appurtenances, for overcurrent protective device ampere ratings indicated for future installation of devices.
Special Features: Include following features for panelboards as indicated:
Isolated Equipment Ground Bus: Adequate for branch-circuit equipment ground conductors; insulated from box.
Extra Gutter Space: Dimensions and arrangement as indicated.
Subfeed: Overcurrent protective device or lug provision as indicated.
Feed-through Lugs: Sized to accommodate feeders indicated.
Integrated Panelboard and Transformer:
Products and Manufacturers: Provide products of one of the following:
Mini‑Power Zone by Schneider Electric/Square D Company.
Mini‑Power Center by Eaton/Cutler-Hammer. 
General: Unit shall consist of encapsulated dry‑type transformer, primary and secondary main circuit breakers, and secondary panelboard all in one enclosure.
Transformer Rating: Transformer portion shall comply with Section 26 22 14, Dry-type Low-Voltage Distribution Transformers.  KVA, primary voltage, secondary voltage, frequency and number of phases shall be as shown or indicated on the Drawings.
Branch Circuits: Molded case circuit breakers, plug‑in thermal magnetic type with number of poles and trip ratings as shown or indicated on the Drawings.
Enclosure:  Enclosures shall be as required for the area classifications indicated in Section 26 05 05, General Provisions for Electrical Systems, unless otherwise indicated on the Drawings.
BRANCH CIRCUIT OR DISTRIBUTION PANELBOARDS
Doors: In panelboard front, with concealed hinges. Secure with flush catch and tumbler lock, keyed alike.
Branch-Circuit Breakers: Where overcurrent protective devices are indicated to be circuit breakers, use bolt-on circuit breakers, except circuit breakers 225-A frame size and greater may be plug-in type where individual positive-locking device requires mechanical release for removal.
OVERCURRENT PROTECTIVE DEVICES
Molded-Case Circuit Breaker: NEMA AB 1, handle lockable.
Characteristics: Frame size, trip rating, number of poles, and auxiliary devices as indicated and interrupting capacity rating to meet available fault current.
Circuit Breakers, 200 A and Larger: Trip units interchangeable within frame size.
Circuit Breakers, 400 A and Larger: Field-adjustable short-time and continuous current settings.
Current-Limiting Trips: Where indicated, let-through ratings less than NEMA FU 1, Class RK-5.
Current Limiters: Where indicated, integral fuse listed for circuit breaker.
Lugs: Mechanical lugs and power-distribution connectors for number, size, and material of conductors indicated.
Shunt Trip: Where indicated.
ACCESSORY COMPONENTS AND FEATURES
Accessory Set: Include tools and miscellaneous items as required for overcurrent protective device test, inspection, maintenance, and operation.
Portable Test Set: Arranged to permit testing of functions of solid-state trip devices without removal from panelboard.
EXECUTION
INSPECTION
Examine conditions under which the Work is to be installed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
Receive, inspect, handle, and store panelboards according to NECA 407 and NEMA PB 1.1.
Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.
Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
INSTALLATION
Identify panelboards in accordance with Section 26 05 53, Identification for Electrical Systems.
Install panelboards and accessory items according to NEMA PB 1.1.
Mounting Heights: Top of trim 74 in. (1880 mm) above finished floor, unless otherwise indicated.
Mounting: Plumb and rigid without distortion of box. Mount flush panelboards uniformly flush with wall finish.
Circuit Directory: Type directory to indicate installed circuit loads after balancing panelboard loads. Obtain approval before installing.
Install filler plates in unused spaces.
Provision for Future Circuits at Flush Panelboards: Stub four 1 in. (27 mm) empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in future. Stub four 1 in. (27 mm) empty conduits into raised floor space or below slab not on grade.
Wiring in Panelboard Gutters: Arrange conductors into groups, and bundle and wrap with wire ties after completing load balancing.
GROUNDING
Make equipment grounding connections for panelboards.
Provide ground continuity to main electrical ground bus.
CONNECTIONS
Tighten electrical connectors and terminals, including grounding connections, according to manufacturer's published torque-tightening values. Where manufacturer's torque values are not indicated, use those specified in UL 486A.
FIELD QUALITY CONTROL
Testing Agency:  Engage a qualified independent testing agency to perform tests and inspections.
Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
Perform tests and inspections.
Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.
Acceptance Testing Preparation:
Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
Test continuity of each circuit.
Tests and Inspections:
Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
Panelboards will be considered defective if they do not pass tests and inspections.
Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.
ADJUSTING
Set field-adjustable pick-up and time-sensitivity ranges in accordance with Section 26 05 73.
 CLEANING
On completion of installation, inspect interior and exterior of panelboards. Remove paint splatters and other spots, dirt, and debris. Touch up scratches and mars of finish to match original finish.

+ + END OF SECTION + +
v. 12.20	Progress Meetings – 01 31 19.23-2
v. 1.15	Panelboards – 26 24 16-2
