DIVISION 26 - ELECTRICAL

Section 26 24 16 - Panelboards


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Panelboards” Work is shown in the Contract Documents.  This section includes Load centers, Lighting and Appliance Panelboards 100 amperes through 600 amperes, and Distribution Panelboards 800 amperes through 1200 amperes, rated 600 volts and less.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. NEMA AB 1 (National Electrical Manufacturers Association) - Molded Case Circuit Breakers, 


B. NEMA FU 1 (National Electrical Manufacturers Association) - Fuses, 


C. NEMA KS 1 (National Electrical Manufacturers Association) - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum), 


D. NEMA PB 1 (National Electrical Manufacturers Association) - Panelboards, 

E. NEMA 250 (National Electrical Manufacturers Association) - Enclosures for Electrical Equipment (1000 Volts Maximum).

F. NETA ATS (International Electrical Testing Association) - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems, 


G. NFPA 70 (National Fire Protection Association) - National Electrical Code, 


H. UL 50 (Underwriters Laboratory) - Enclosures for Electrical Equipment, 


I. UL 67 (Underwriters Laboratory) - Panelboards, 


1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals.  Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Product Data: For each type of panelboard, switching and overcurrent protective device, TVSS device, accessory, and component indicated. Include dimensions and manufacturers’ technical data on features, performance, electrical characteristics, ratings, and finishes.

2. Shop Drawings: For each panelboard and related equipment.

a. Dimensioned plans, elevations, sections, and details. Show tabulations of installed devices, equipment features, and ratings. Include the following:

(1) Enclosure types and details for types other than NEMA 250, Type 1.

(2) Bus configuration, current, and voltage ratings.

(3) Short-circuit current rating of panelboards and overcurrent protective devices.

(4) [UL listing for series rating of installed devices.]
(5) Features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.

(6) Wiring diagrams for power, signal and control wiring.

(7) Time-current coordination curves for each type and rating of overcurrent protective device included in panelboards. Include selectable ranges for each type of overcurrent protective device.

3. Manufacturer Seismic Qualification Certification: Submit certification that panelboards, overcurrent protective devices, accessories, and components will withstand seismic forces defined in Section 26 05 48 - Seismic Controls for Electrical and Communication Work. Include the following:

a. Basis of Certification: Verify whether withstand certification is based on actual test of assembled components.

b. The term “withstand” means “the unit will remain in place without separation of internal and external parts during a seismic event and the unit will be fully operational after the event.”

c. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.

d. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

4. Field Test Reports: Written reports specified in Part 3.

5. Maintenance Data: Include maintenance data for panelboards and components in maintenance manuals specified in Division 1 General Requirements. In addition to requirements specified in Section 01 78 23.13 - Operations and Maintenance Data include the following:

a. Manufacturer’s written instructions for testing and adjusting overcurrent protective devices.

b. Time-current curves, including selectable ranges for adjustable overcurrent protective devices. 

6. Panelboard Schedules:

a. Contractor shall submit updated panelboard schedules with accurate as-built information. Panelboard schedules shall utilize the POS standard panel schedule in Microsoft Excel.

b. A hard copy of the revised panel schedule shall be posted in the modified panel board.

c. Electronic copies of all panel schedules in Microsoft Excel Port Standard format shall be submitted [to F&I] upon project completion. The panel schedules shall include the date of panel or circuit installation.  
1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site testing.

B. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.

C. Product Selection for Restricted Space: Verify that product submitted will fit in space shown on drawings and meet NEC working clearance requirements. 

D. Listing and Labeling: Provide components, devices and accessories that are Listed and Labeled as defined in NFPA 70, Article 100 and marked for intended use for the location and environment in which they are installed.

E. Comply with UL 67, UL50 and NEMA PB 1.

F. Comply with NFPA 70, as adopted and administered by the Authority Having Jurisdiction.

1.5 COORDINATION

A. 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, and encumbrances to workspace clearance requirements.

B. Pipes and ducts shall not pass over panelboards.

1.6 WARRANTY

A. 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.

1. Warranty Period: Five years from date of Substantial Completion.

1.7 EXTRA MATERIALS

A. Spare and extra parts shall be identified for all products, but not provided.  Include spare parts information in Operation and Maintenance Manuals. 
Include spare parts information in Operation and Maintenance Manuals. 
Spare Circuit Breakers: 15 percent spare breakers of the size most used in the panel, and 20% future space load growth.
Keys: [Two] spares of each type of panelboard cabinet lock 

Touch-up Paint: One pint container of paint matching enclosure finish packaged with protective covering for storage and identified with labels.
PART 2   PRODUCTS

A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Panelboards, Overcurrent Protective Devices and Accessories:

a. Eaton.

b. General Electric.
c. Square D; Division of Schneider Electric.
d. Or Approved Equal.  
2.2 SERVICE CONDITIONS

Specify unusual environmental or service conditions here. For panels installed outdoors, indicate minimum ambient temperature and expected humidity range.

A. Environmental Limitations: Rate equipment for continuous operation under the following conditions, unless otherwise indicated:

1. Ambient Temperature: Not exceeding 40°C.

2. Altitude: Not exceeding 1000 feet Main 
3. Breakers: Main breakers are required for all panelboards.
4. [Insert unusual service conditions].

2.3 FABRICATION AND FEATURES

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Section 26 05 48 “Seismic Controls for Electrical and Communication Work.”

B. Enclosures: [Flush-] [Surface-] mounted cabinets. 
1. NEMA PB 1, Type to meet environmental conditions at installed location:
a. Indoor Dry, and Clean Locations: NEMA 250, Type 1. 

b. Indoor Locations Subject to dust, falling dirt, and dripping noncorrosive liquids: NEMA 250, Type 12.

c. Outdoor or Damp Locations: NEMA 250, Type [3R] [4].

d. Corrosive Locations: NEMA 250, Type 4X, stainless steel.  
Avoid locating panelboards in hazardous locations.

e. Hazardous Locations: NEMA 250, Type 7.
C. Hinged Front Cover: Entire front trim cover piano-hinged to box for 110-degree opening minimum.  Standard door hinged within trim cover.  Hinged Door-in-Door panel fronts for all panelboards, except NEMA 3R.  Two locks required

1. Full size front cover shall have maintenance master keyed lock.

2. Standard door within front trim cover shall allow access to circuit breakers and shall also have maintenance master keyed lock. Depending on the user group and area, this door may remain unlocked for user group access to the circuit breakers or maintenance may optionally keep this door locked.  Special locks from Maintenance shall be added to the panel.  

D. Panel doors shall have a continuous piano hinge for 110 degree opening minimum.

E. Skirt for surface mounted panelboards shall be same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.

F. Flush-mounted panelboard front cover oversized by 3/4-inch to cover rough opening.

G. Surface-mounted panelboard front cover with same dimensions as enclosure.

H. Finish: 
1. Panels and Trim: Steel and galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer’s standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.

2. Back Boxes: Same finish as panels and trim.

I. Directory Card: With transparent protective cover, mounted inside metal frame, inside panelboard standard door.

J. Phase, Neutral, and Ground Buses: 
1. Material: Hard-drawn copper, 98 percent conductivity, silver plated copper.

2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground conductors; bonded to box.

3. Neutral Bus: 100% rated.

Specify isolated ground bus where required for sensitive loads. Delete below if isolated ground is not required.

4. Isolated Equipment Ground Bus: Adequate for branch-circuit equipment ground conductors; insulated from box, for sensitive loads. 
Specify extra-capacity neutral bus if loads are predominately non-linear, such as computers, sensitive electronics, lighting with electronic ballasts, or variable frequency drives. Delete below if extra-capacity neutral bus is not required.

5. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and UL listed as suitable for nonlinear loads.
K. Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Hard-drawn copper, 98 percent conductivity.

2. Main and Neutral Lugs: Mechanical type.

3. Ground Lugs and Bus-Configured Terminators: Mechanical type.

Specify double lugs and feed-through lugs below if appropriate. If not delete both paragraphs.

4. Subfeed (Double) Lugs: Mechanical type. Locate at same end of bus as incoming lugs or main device. 
5. Feed-through Lugs: Mechanical type. Locate at opposite end of bus from incoming lugs or main device.
6. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-capacity neutral bus.

Service equipment label and main breaker are required for panelboards serving a metered tenant or user group. Delete below if service equipment label is not required.

L. Service Equipment Label: UL labeled for use as service equipment for panelboards or load centers with one or more main service disconnecting and overcurrent protective devices.
1. Main circuit breaker is required for panelboards serving a metered tenant or user group.
M. 200% neutral bus is required for panels serving predominantly computer loads, sensitive electronic loads, lighting with electronic ballasts variable frequency drives and other non-linear loads.

N. Surge Protective Devices is required for panels serving predominantly computer loads and sensitive electronic loads.

2.4 PANELBOARD SHORT-CIRCUIT RATING

Facilities and Infrastructure - No series rated panelboards allowed at the Airport. Select fully-rated or series-rated system, fully-rated is standard. Series-rated is only acceptable when engineering considerations dictate.  Manufacture documentation shall be permanently affixed to the surface of the panelboard indicating circuit breaker types.  
A. Fully rated to interrupt symmetrical short-circuit current available at terminals. 
B. [UL label indicating series-connected rating with integral or remote upstream devices. Include size and type of upstream device allowable, branch devices allowable, and UL series-connected short-circuit rating.]
2.5 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

B. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing adjacent units.

C. Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction box equipped with ground and neutral terminal buses.

D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

2.6 DISTRIBUTION PANELBOARDS

Edit three paragraphs and associated subparagraphs below to suit Project. Coordinate with Drawings.

A. Doors: Front mounted, except omit in fused-switch panelboards; secured with vault-type latch with tumbler lock; maintenance master keyed.

1. For doors more than 36 inches high, provide two latches, keyed alike.

Refer to Electrical System Design Criteria. Use of circuit breakers is standard.

B. Main Overcurrent Protective Devices: [Circuit breaker] [Fused switch].

C. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller: Bolt-on circuit breakers.

D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A: Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.

E. Fused switches: As required for interrupting high fault currents.
Remove the following section if TVSS panelboards are not used.

2.7 TVSS PANELBOARDS

A. Rating: UL 67 listed with TVSS device UL 1449 component recognized.

Edit paragraphs below to suit Project. Coordinate with schedules and Drawings.

B. Hinged Front Cover: Entire front trim cover piano-hinged to box for 110-degree opening minimum.  Standard door hinged within trim cover.  Hinged Door-in-Door panel fronts for all panelboards, except NEMA 3R.
1. Full size front cover shall have maintenance master keyed lock.

2. Standard door within front trim cover shall allow access to circuit breakers and shall also have maintenance master keyed lock.

C. Main Overcurrent Devices: Thermal-magnetic circuit breaker.

D. Branch Overcurrent Protective Devices: Bolt-on circuit breakers.

E. Bus: Copper phase and neutral buses; 200 percent capacity neutral bus.
F. TVSS Device: IEEE C62.41, integrally mounted, plug-in-style, solid-state, parallel-connected, sine-wave tracking suppression and filtering modules. 
Edit ratings and protection modes in two subparagraphs and associated subparagraphs below to suit Project.

1. Minimum single-impulse current rating shall be as follows:

a. Line to Neutral: 100,000A.

b. Line to Ground: 100,000A.

c. Neutral to Ground: 50,000A.

2. Protection modes shall be as follows:

a. Line to neutral.

b. Line to ground.

c. Neutral to ground.

Edit subparagraph below to suit Project.

3. EMI/RFI Noise Attenuation Using 50-ohm Insertion Loss Test: 55 dB at 100 kHz.

4. UL 1449 clamping levels shall not exceed [400V, line to neutral and line to ground on 208Y/120V systems] [800V, line to neutral and line to ground on 480Y/277V systems].

5. Withstand Capabilities: 3000 Category C surges with less than 5 percent change in clamping voltage.

Select options below to suit Project.

6. Accessories shall include the following:

a. Form-C contacts, one normally open and one normally closed, for remote monitoring of system operation. Contacts to reverse position on failure of any surge diversion module.

b. Audible alarm activated on failure of any surge diversion module.

c. Six-digit transient-counter set to total transient surges that deviate from the sine-wave envelope by more than 125V.
2.8 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Edit three paragraphs and associated subparagraphs below to suit Project. Coordinate with schedules and Drawings.

A. Molded-Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes 250A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.

3. Electronic Trip Unit Circuit Breakers: RMS sensing; field-replaceable rating plug; with the following field-adjustable settings:

a. Instantaneous trip.

b. Long- and short-time pickup levels.

c. Long- and short-time time adjustments.

d. Ground-fault pickup level, time delay, and I2t response.

4. Current-Limiting Circuit Breakers: Frame sizes 400A and smaller; let-through ratings less than NEMA FU 1, RK-5.

5. Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-style fuse listed for use with circuit breaker; trip activation on fuse opening or on opening of fuse compartment door.

Refer to Electrical System Design Criteria. Select 6mA for personnel protection, or 30mA for equipment protection.

6. GFCI Circuit Breakers: Single- and two-pole configurations with Class A 6 mA trip sensitivity.
7. Ground-Fault Equipment Protection (GFEP) Circuit  Breakers: Class B ground-fault protection, 30mA trip where required.

B. Molded-Case Circuit-Breaker Features and Accessories. Standard frame sizes, trip ratings, and number of poles.

1. Lugs: Mechanical style, suitable for number, size, trip ratings, and material of conductors.

2. Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.

3. Ground-Fault Protection: [Integrally mounted] [Remote-mounted] relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

4. Communication Capability: [Circuit-breaker-mounted] [Universal-mounted] [Integral] [Din-rail-mounted] communication module with functions and features compatible with power monitoring and control system.

5. Shunt Trip: 120V trip coil energized from separate circuit, set to trip at [55] [75] percent of rated voltage.
6. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage [without intentional] [with field-adjustable 0.1- to 0.6-second] time delay.

7. Auxiliary Switch: [One SPDT switch] [Two SPDT switches] with “a” and “b” contacts; “a” contacts mimic circuit-breaker contacts, “b” contacts operate in reverse of circuit-breaker contacts.

8. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be removable only when circuit breaker is in off position.

9. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking ground-fault protection function.

Use fuses only when needed for limitation of fault current.
C. Fused Switch: NEMA KS 1, Type HD, quick-make, quick-break, load interrupter enclosed knife switch with externally operable handle.

1. Rejection fuse clips designed to accommodate specified fuses.

2. Interlock to prevent opening front cover with switch in ON position.

3. Handle lockable in the OFF position.

4. Label panel for proper fuse sizes.

2.9 ACCEPTABLE OPTIONS
A. Shunt trip breakers for load management purposes. 120-V trip coil energized from separate circuit

B. Adjustable trips where engineered coordination settings are provided.

2.10 CURRENT TRANSFORMERS
A. Round, 2.5” diameter, rated for 600VAC, 50-400 Hz, flexible leads.

B. Must be compatible with Eaton PXM 2000 series meters. Instrument class meters with 5 amp secondaries. 
C. 125:5 CURRENT TRANSFORMERS ARE NOT COMPATIBLE WITH IQ 220 METERS AND WILL NOT BE ALLOWED.  
Engineer to add additional approved manufacturer/product number for Current Transformers. A minimum of two items is required otherwise a competition waiver is required.  
D. Approved manufacturers: ITI 2DARL (for 250A and smaller), ITI 5DARL (for larger than 250 amps), [        ], Or Approved Equal.  
2.11 LABEL
A. Add, “Arc Flash Hazard warning sign label” on panel as per NEC Code 110.16

B. Refer to Criteria Section 26 05 72 - Short Circuit, Coordination, and Arc Flash Study.

PART 3   EXECUTION

Edit or Delete this article if existing construction is not affected or if there is none on the Project.

3.1 EXISTING WORK

A. Disconnect abandoned panelboards and provide blank covers.

B. Where existing panelboard is to remain active, clean and repair panelboard, seal old knock outs and ensure access is maintained.

3.2 INSTALLATION

A. Install panelboards and accessories according to NEMA PB 1.1.  
B. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.

C. Examine panelboards before installation. Reject panelboards that are damaged or rusted or have been subjected to water saturation.

D. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

F. Surface mounted panelboard fronts shall have same dimensions as enclosure.  

G. Comply with mounting and anchoring requirements specified in Section 26 05 48 - Seismic Controls for Electrical and Communication Work.
H. Standard Mounting Heights: Top of trim 72-inches above finished floor, unless otherwise indicated.

1. Maximum height of highest operating handle on distribution panelboards shall be 78”.

I. Mounting: Plumb and rigid without distortion of box. Mount recessed panelboards with fronts uniformly flush with wall finish.

J. Floor Mounted Panels: Install panelboards on concrete bases, 3-1/2 inch nominal thickness. Concrete shall be rated for minimum 3000 psi. 

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch centers around full perimeter of base.

2. For panelboards, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to panelboards.

5. Attach panelboard to the vertical finished or structural surface behind the panelboard.

K. Install filler plates in unused spaces.  
Retain paragraph below where flush panelboards are below accessible ceilings.

L. Provision for Future Circuits at Flush Panelboards: Stub six 1-inch empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future. Identify each as SPARE. 
M. Wiring in Panelboard Gutters: Arrange conductors into groups and bundle and wrap with wire ties after completing load balancing.

N. Current Transformers: Securely support CTs so that transformer leads are not bearing weight and are not under pressure.

O. Comply with NECA 1.

3.3 CONNECTIONS

Coordinate paragraphs below with Drawings.

A. Install equipment grounding connections for panelboards with ground continuity to main electrical ground bus.

B. Tighten electrical connectors and terminals according to manufacturer’s published torque-tightening values. If manufacturer’s torque values are not indicated, use those specified in UL 486A and UL 486B.

1. Mark lugs after torquing with black, red or yellow paint such that paint will be visibly disturbed if lugs are disturbed.

3.4 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components as specified in Section 26 05 53 - Electrical Identification.
B. Panelboard Nameplates: Label each panelboard with engraved laminated-plastic nameplate with panel designation, power source, source location and voltage.
1. Provide placard at each panelboard reading: “NOTIFY AV/MAINTENANCE IMMEDIATELY AT PHONE NO. (206) 787-5311 IF ANY CIRCUIT BREAKER TRIPS OR CIRCUIT LOADS NEED TO BE ALTERED.”

C. Provide framed, typed panelboard circuit directory with accurate descriptions of the connected load. Hand-written directories are not acceptable. Complete directory only after all modifications have been made to correct load imbalance.

1. Number circuit breakers with odd numbers on the left and even numbers on the right when facing the panel. Number consecutively, with multiple-pole breakers assigned multiple numbers.

2. Describe branch circuit loads and identify locations using room numbers or column lines.

3. Include date of last changes made and the name and company of the individual making changes.

D. For fused switches, apply label inside door cover identifying NEMA fuse class and size of fuses installed. Arrange fuses so rating information is readable without removing fuse.

E. Equipment used in emergency systems shall be labeled “Suitable for use on emergency systems” per NEC 700-3.

F. For isolated ground panels, label isolated ground bus.  

G. Provide Arc Flash Hazard label on panelboard. Label shall include the following information: Date of study, Engineer of Record, Arc Flash Level and Port of Seattle Engineer initial.  
H. Contractors shall utilize the POS standard panel schedule in Microsoft Excel format which has provision for totaling all loads and performing demand calculations by load category. An electronic copy of this schedule is available from the Facilities and Infrastructure department. This schedule shall be “as-built” after completion of the project and an electronic copy returned to the F&I on disk or CD.  
1. Transpose existing load identifications along with new or revised circuitry. 
3.5 FIELD QUALITY CONTROL

A. Prepare for acceptance tests as follows:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit. Use 1000-volt megger for 480 volts and 500-volt megger for 208 volts.

2. Test continuity of each circuit and all ground connections. Megger with all circuit breakers open and then with all circuit breakers closed.

3. Check for proper phase rotation: Phase A, B, C from left to right and front to back.

4. After energizing, check load balance under normal operation. If load unbalance exceeds 10 percent, initiate corrective measures.

B. Testing: After installing panelboards and after electrical circuitry has been energized, demonstrate product capability and compliance with requirements.

1. Procedures: Perform each visual and mechanical inspection and electrical test indicated in NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit breakers. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each panelboard. Remove front panels so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: The Port shall have the option of performing its own infrared inspection. 

c. Instruments and Equipment: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.

C. Panelboards will be considered defective if they do not pass tests and inspections.

D. 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. Submit test and inspection reports

3.6 ADJUSTING

Paragraph below assumes that settings are indicated on Drawings or a coordination report is available for Contractor to use.

A. Adjust moving parts and operable component to function smoothly, and lubricate as recommended by manufacturer.

B. Set field-adjustable switches and circuit breaker trip ranges. 

C. Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed. Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period. Record all load readings before and after changes and submit test records.

4. Tolerance: Difference exceeding 10 percent between phase loads, within a panelboard, is not acceptable. Rebalance and recheck as necessary to meet this minimum requirement.  
3.7 CLEANING

A. On completion of installation, inspect interior and exterior of panelboards. Remove paint splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in cleaning. Repair exposed surfaces to match original finish.

3.8 OPERATION AND MAINTENANCE MANUALS

A. Comply with Section 01 78 23.13 - Operations and Maintenance Data and Part 1 of this specification.

1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.

2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
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