SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
Revise this Section by deleting and inserting text to meet Project-specific requirements.
This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
GENERAL
RELATED DOCUMENTS
Retain or delete this article in all Sections of Project Manual.
Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
SUMMARY
Section Includes:
Fusible switches.
Nonfusible switches.
Receptacle switches.
Shunt trip switches.
Molded-case circuit breakers (MCCBs).
Molded-case switches.
Enclosures.
DEFINITIONS
Retain definition(s) remaining after this Section has been edited.
NC: Normally closed.
NO: Normally open.
SPDT: Single pole, double throw.
SUBMITTALS
[bookmark: _Hlk133254432]Submittals for this section are subject to the re-evaluation fee identified in Article 4 of the General Conditions. 
Manufacturer’s installation instructions shall be provided along with product data. 
Submittals shall be provided in the order in which they are specified and tabbed (for combined submittals). 
Product Data: For each type of enclosed switch, circuit breaker, accessory, and component indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings, accessories, and finishes.
Enclosure types and details for types other than NEMA 250, Type 1.
Current and voltage ratings.
Short-circuit current ratings (interrupting and withstand, as appropriate).
Retain first subparagraph below if using series rating of overcurrent protective devices.
Include evidence of a nationally recognized testing laboratory (NRTL) listing for series rating of installed devices.
Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.
Retain subparagraph below if final system short-circuit and coordination studies will be performed by the designer or will be assigned to an independent consultant. These curves are also beneficial to Owner for future additions or reevaluations of settings of overcurrent protective devices. Curves can normally be downloaded from manufacturers' websites or be obtained, in electronic form, from various coordination software vendors as part of a subscription service
Include time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device. Provide in [PDF] [and] <Insert calculation program format> electronic format.
Shop Drawings: For enclosed switches and circuit breakers.
Include plans, elevations, sections, details, and attachments to other work.
Include wiring diagrams for power, signal, and control wiring.
Submittals for this section are subject to the re-evaluation fee identified in Article 4 of the General Conditions.
Coordinate first paragraph below with qualification requirements as supplemented in "Quality Assurance" Article.
Qualification Data: For qualified testing agency.
Retain first paragraph below if required by seismic criteria applicable to Project. Coordinate with Section 260548.16 "Seismic Controls for Electrical Systems." See ASCE/SEI 7 for certification requirements for equipment and components.
Seismic Qualification Data: Certificates, for enclosed switches and circuit breakers, accessories, and components, from manufacturer.
Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
Retain "Field quality-control reports" paragraph below if Contractor is responsible for field quality-control testing and inspecting.
Field quality-control reports.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data: For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.
Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
Time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device. Provide in [PDF] [and] <Insert calculation program format> electronic format.
MAINTENANCE MATERIAL SUBMITTALS
Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
Coordinate first subparagraph below with Section 262813 "Fuses" for quantities of spare fuses and spare-fuse cabinet to be provided.
Fuses: Equal to [10] <Insert number> percent of quantity installed for each size and type, but no fewer than [three] <Insert number> of each size and type.
Fuse Pullers: [Two] <Insert number> for each size and type.
<Insert extra materials>.
QUALITY ASSURANCE
Retain "Testing Agency Qualifications" paragraph below if Contractor selects an independent testing agency or if Contractor is required to provide services of an independent, qualified testing agency in "Field Quality Control" Article. Delete this article and retain "Manufacturer's Field Service" paragraph in "Field Quality Control" Article to require a factory-authorized service representative.
Testing Agency Qualifications: Accredited by NETA.
Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site testing.
FIELD CONDITIONS
Specify unusual environmental or service conditions in first paragraph below. For equipment installed outdoors, indicate maximum and minimum ambient temperature and expected humidity range. For additional ambient compensation requirements for fuses, see the Evaluations.
Environmental Limitations: Rate equipment for continuous operation under the following conditions unless otherwise indicated:
Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
Altitude: Not exceeding 6600 feet.
WARRANTY
Include special Project warranties only in those Sections where availability has been verified with manufacturers listed.
When warranties are required, verify with Director’s Representative that warranties stated in this article are not less than remedies available to Owner under prevailing local laws.
Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components that fail in materials or workmanship within specified warranty period.
Verify available warranties and warranty periods for units and components.
Warranty Period: [One] <Insert number> year(s) from date of Substantial Completion.
PRODUCTS
Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retained or revised in descriptions and are both available and suitable for the intended applications. 
PERFORMANCE REQUIREMENTS
Retain "Seismic Performance" paragraph below with "Seismic Qualification Certificates" paragraph in "Informational Submittals" Article for projects requiring seismic design. Delete paragraph if performance requirements are indicated on Drawings. Model building codes and ASCE/SEI 7 establish criteria for buildings subject to earthquake motions. Coordinate requirements with structural engineer.
Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects of earthquake motions determined according to [ASCE/SEI 7] <Insert requirement>.
Retain subparagraph below to define the term "withstand" as it applies to this Project. Definition varies with type of building and occupancy and is critical to valid certification. Option is used for essential facilities where equipment must operate immediately after an earthquake.
The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified[ and the unit will be fully operational after the seismic event]."
GENERAL REQUIREMENTS
Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single manufacturer.
Retain first paragraph below to allow drawing details based on one manufacturer's product to establish requirements and still allow competition. 
Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, 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 an NRTL, and marked for intended location and application.
Comply with NFPA 70.
FUSIBLE SWITCHES
Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:
Eaton.
Schneider Electric USA (Square D).
Siemens Industry, Inc., Energy Management Division.
Or equal.
Some listed manufacturers offer the six-pole switch in amperage ratings higher than 1200 A. Copy article as required to include the types of fusible switches in the Project.
Type HD, Heavy Duty:
[Single] [Double] throw.
[Three] [six] pole.
[240] [600]-V ac.
[1200 A and smaller] [200 A and smaller].
UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate [specified] [indicated] fuses.
Lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
Accessories:
Retain subparagraphs below with applicable switch paragraphs retained in this article. Certain combination of accessories may not be available; verify that accessories specified are available and applicable to switch types and ratings in this article. Indicate accessories for switches and circuit breakers on Drawings.
Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum neutral conductors.
Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
See "Control Power Options" Article in the Evaluations for various sources available for control power. Although other voltages are available, the Section Text includes only those that are most frequently encountered and listed in manufacturers' literature. Integrally mounted control power is not available in safety switches.
Auxiliary Contact Kit: [One] [Two] NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open. Contact rating - [24-V ac] [120-V ac] [208-V ac] [240-V ac] [6-V dc] [12-V dc] [24-V dc].
Hookstick Handle: Allows use of a hookstick to operate the handle.
See "Lugs" Article in the Evaluations for guidance on using mechanical versus compression lugs. Some size lugs (and lugs in other than NEMA 250, Type 1 and NEMA 250, Type 3R enclosures) are frequently available only for copper conductors; coordinate with manufacturers' literature.
Lugs: [Mechanical] [Compression] type, suitable for number, size, and conductor material.
Service-Rated Switches: Labeled for use as service equipment.
NONFUSIBLE SWITCHES
Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:
Eaton.
Schneider Electric USA (Square D).
Siemens Industry, Inc., Energy Management Division.
Or equal.
Show pole quantities and voltage and ampere ratings of switches on Drawings. In first two paragraphs below, Type GD is for switches for light-commercial applications, 240-V ac, 30 to 600 A; Type HD is for all other single-throw switch uses. See "Enclosed Switches" Article in the Evaluations.
Type GD, General Duty, Three Pole, Single Throw, 240-V ac, 600 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept two padlocks, and interlocked with cover in closed position.
Type HD, Heavy Duty, Three Pole, Single Throw, [240] [600]-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
Some listed manufacturers offer the six-pole switch in amperage ratings higher than those in first paragraph below.
Type HD, Heavy Duty, Six Pole, Single Throw, [240] [600]-V ac, 200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
Type HD, Heavy Duty, Three Pole, Double Throw, [240] [600]-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
Accessories:
Retain subparagraphs below with applicable switch paragraphs retained in this article. Certain combination of accessories may not be available; verify that accessories specified are available and applicable to switch types and ratings in this article. Indicate accessories for switches and circuit breakers on Drawings.
Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum neutral conductors.
Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
See "Control Power Options" Article in the Evaluations for various sources available for control power. Although other voltages are available, the Section Text includes only those that are most frequently encountered and listed in manufacturers' literature. Integrally mounted control power is not available in safety switches.
Auxiliary Contact Kit: [One] [Two] NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open. Contact rating - [24-V ac] [120-V ac] [208-V ac] [240-V ac] [6-V dc] [12-V dc] [24-V dc].
Hookstick Handle: Allows use of a hookstick to operate the handle.
See "Lugs" Article in the Evaluations for guidance on using mechanical versus compression lugs. Some size lugs (and lugs in other than NEMA 250, Type 1 and NEMA 250, Type 3R enclosures) are frequently available only for copper conductors; coordinate with manufacturers' literature.
Lugs: [Mechanical] [Compression] type, suitable for number, size, and conductor material.
Service-Rated Switches: Labeled for use as service equipment.
RECEPTACLE SWITCHES
Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:
Eaton.
Schneider Electric USA (Square D).
Siemens Industry, Inc., Energy Management Division.
Or equal.
Listed manufacturers offer similar but different options for voltage and ampere ratings and the make and model of receptacles available for factory installation on their switches. See the "Receptacle Switches" Article in the Evaluations. Not all listed voltage and ampere ratings and enclosure types listed in "Enclosures" Article are available from all listed manufacturers.
Show pole quantities and voltage and ampere ratings of switches on Drawings. Retain one of last two options in first paragraph below depending on whether fuse applications and class designations are indicated on Drawings or specified in Section 262813 "Fuses." Show fuse ampere ratings on Drawings.
Type HD, Heavy-Duty, Three Pole, Single-Throw Fusible Switch: [240] [600]-V ac, [30] [60] [100] <Insert amperage> A; UL 98 and NEMA KS 1; horsepower rated, with clips or bolt pads to accommodate [specified] [indicated] fuses; lockable handle with capability to accept three padlocks; interlocked with cover in closed position.
Type HD, Heavy-Duty, Three Pole, Single-Throw Nonfusible Switch: [240] [600]-V ac, [30] [60] [100] <Insert amperage> A; UL 98 and NEMA KS 1; horsepower rated, lockable handle with capability to accept three padlocks; interlocked with cover in closed position.
Interlocking Linkage: Provided between the receptacle and switch mechanism to prevent inserting or removing plug while switch is in the on position, inserting any plug other than specified, and turning switch on if an incorrect plug is inserted or correct plug has not been fully inserted into the receptacle.
Receptacle: Polarized, three-phase, four-wire receptacle (fourth wire connected to enclosure ground lug).
Accessories:
Retain subparagraphs below with applicable switch paragraphs retained in this article. Certain combination of accessories may not be available; verify that accessories specified are available and applicable to switch types and ratings in this article. Indicate accessories for switches and circuit breakers on Drawings.
Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum neutral conductors.
Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
See "Control Power Options" Article in the Evaluations for various sources available for control power. Although other voltages are available, the Section Text includes only those that are most frequently encountered and listed in manufacturers' literature. Integrally mounted control power is not available in safety switches.
Auxiliary Contact Kit: [One] [Two] NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open. Contact rating - [24-V ac] [120-V ac] [208-V ac] [240-V ac] [6-V dc] [12-V dc] [24-V dc].
Hookstick Handle: Allows use of a hookstick to operate the handle.
See "Lugs" Article in the Evaluations for guidance on using mechanical versus compression lugs. Some size lugs (and lugs in other than NEMA 250, Type 1 and NEMA 250, Type 3R enclosures) are frequently available only for copper conductors; coordinate with manufacturers' literature.
Lugs: [Mechanical] [Compression] type, suitable for number, size, and conductor material.
Service-Rated Switches: Labeled for use as service equipment.
SHUNT TRIP SWITCHES
Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:
Bussmann; Eaton, Electrical Sector.
Littelfuse, Inc.
Mersen USA.
Or equal.
Show voltage and ampere ratings of shunt trip switches and fuses on Drawings. See "Shunt Trip Switches" Article in the Evaluations for guidance on using shunt trip switches.
Retain option in first paragraph below if shunt trip switches are used as elevator shunt trip disconnects per ASME A17.1 and NFPA 70. 
General Requirements: Comply with[ ASME A17.1,] UL 50, and UL 98, with Class J fuse block and 200-kA interrupting and short-circuit current rating.
Type HD, Heavy-Duty, Three Pole, Single-Throw Fusible Switch: [240] [600]-V ac, [30] [60] [100] <Insert amperage> A; UL 98 and NEMA KS 1; integral shunt trip mechanism; horsepower rated, with clips or bolt pads to accommodate [specified] [indicated] fuses; lockable handle with capability to accept three padlocks; interlocked with cover in closed position.
Type HD, Heavy-Duty, Three Pole, Single-Throw Nonfusible Switch: [240] [600]-V ac, [30] [60] [100] <Insert amperage> A; UL 98 and NEMA KS 1; integral shunt trip mechanism; horsepower rated, lockable handle with capability to accept three padlocks; interlocked with cover in closed position.
Control Circuit: 120-V ac; obtained from [integral control power transformer, with primary and secondary fuses,] <Insert source of control power> with a control power [transformer] [source] of enough capacity to operate shunt trip, pilot, indicating and control devices.
Accessories:
Not all accessories listed in subparagraphs below are available from every listed manufacturer. Verify availability and unique characteristics with manufacturers selected. Indicate accessories for switches and circuit breakers on Drawings.
Oiltight key switch for key-to-test function.
Oiltight [red] [green] [white] [yellow] ON pilot light.
Isolated neutral lug; [100] [200] percent rating.
Retain first subparagraph below if using switch for hydraulic elevators with automatic recall. Show required interface wiring on Drawings.
Mechanically interlocked auxiliary contacts that change state when switch is opened and closed.
Form C alarm contacts that change state when switch is tripped.
Retain two subparagraphs below when interfacing elevators with the facility fire-alarm system is required. In first subparagraph, if retaining 24-V dc coil option, a separate 24-V dc source and an initiating contact must be provided by the facility fire-alarm system.
Three-pole, double-throw, fire-safety and alarm relay; [120-V ac] [24-V dc] coil voltage.
Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72.
Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum neutral conductors.
Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
See "Control Power Options" Article in the Evaluations for various sources available for control power. Although other voltages are available, the Section Text includes only those that are most frequently encountered and listed in manufacturers' literature. Integrally mounted control power is not available in safety switches.
Auxiliary Contact Kit: [One] [Two] NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open. Contact rating - [24-V ac] [120-V ac] [208-V ac] [240-V ac] [6-V dc] [12-V dc] [24-V dc].
Hookstick Handle: Allows use of a hookstick to operate the handle.
See "Lugs" Article in the Evaluations for guidance on using mechanical versus compression lugs. Some size lugs (and lugs in other than NEMA 250, Type 1 and NEMA 250, Type 3R enclosures) are frequently available only for copper conductors; coordinate with manufacturers' literature.
Lugs: [Mechanical] [Compression] type, suitable for number, size, and conductor material.
Service-Rated Switches: Labeled for use as service equipment.
MOLDED-CASE CIRCUIT BREAKERS
Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:
Eaton.
Schneider Electric USA (Square D).
Siemens Industry, Inc., Energy Management Division.
Or equal.
Show pole quantities, voltage and ampere ratings, and features and accessories of MCCBs and switches on Drawings. See the Evaluations.
Circuit breakers shall be constructed using glass-reinforced insulating material. Current carrying components shall be completely isolated from the handle and the accessory mounting area.
Circuit breakers shall have a toggle operating mechanism with common tripping of all poles, which provides quick-make, quick-break contact action. The circuit-breaker handle shall be over center, be trip free, and reside in a tripped position between on and off to provide local trip indication. Circuit-breaker escutcheon shall be clearly marked on and off in addition to providing international I/O markings. Equip circuit breaker with a push-to-trip button, located on the face of the circuit breaker to mechanically operate the circuit-breaker tripping mechanism for maintenance and testing purposes.
If series rated breakers are not allowed, delete the references to series rated in the following paragraph.
The maximum ampere rating and UL, IEC, or other certification standards with applicable voltage systems and corresponding interrupting ratings shall be clearly marked on face of circuit breaker. Circuit breakers shall be [100 percent rated][series rated][100 percent rated or series rated as indicated on the Drawings]. [Circuit breaker/circuit breaker] [Fuse/circuit breaker] combinations for series connected interrupting ratings shall be listed by UL as recognized component combinations. Any series rated combination used shall be marked on the end-use equipment along with the statement "Caution - Series Rated System. _____ Amps Available. Identical Replacement Component Required."
MCCBs shall be equipped with a device for locking in the isolated position.
Lugs shall be suitable for [140 deg F rated wire on 125-A circuit breakers and below] [167 deg F rated wire] [194 deg F rated wire, sized according to the 167 deg F temperature rating in NFPA 70].
Standard: Comply with UL 489 with interrupting capacity to comply with available fault currents.
Thermal-Magnetic Circuit Breakers: Inverse time-current thermal element for low-level overloads and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following field-adjustable settings:
Retain one or more of four subparagraphs below and coordinate required adjustable settings with Section 260573.16 "Coordination Studies." Indicate requirements for each switch and circuit breaker on the Drawings.
Instantaneous trip.
Long- and short-time pickup levels.
Long- and short-time time adjustments.
Ground-fault pickup level, time delay, and I-squared t response.
Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller, and let-through ratings less than NEMA FU 1, RK-5.
Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-style fuse listed for use with circuit breaker and trip activation on fuse opening or on opening of fuse compartment door.
Retain first paragraph below for GFCI circuit breakers for personnel ground-fault protection as required by NFPA 70; retain second paragraph for equipment ground-fault protection (e.g., for self-limiting heat trace cables) as required by NFPA 70. GFCI and GFEP circuit breakers are only available fully rated up to interrupting ratings of 22 kA.
Ground-Fault Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
Ground-Fault Equipment-Protection (GFEP) Circuit Breakers: With Class B ground-fault protection (30-mA trip).
Features and Accessories:
Not all features, accessories, and options in subparagraphs below are available for every rating and from every listed manufacturer. Verify availability and unique characteristics with manufacturers selected.
Standard frame sizes, trip ratings, and number of poles.
See the Evaluations for guidance on using mechanical versus compression lugs.
Lugs: [Mechanical] [Compression] type, suitable for number, size, trip ratings, and conductor material.
Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting circuits.
Retain first option in first subparagraph below for solid-state trip units; retain second option for thermal-magnetic trip units.
Ground-Fault Protection: Comply with UL 1053; [integrally mounted, self-powered] [remote-mounted and powered] type with mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-sequence current transformer/sensor.
Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.
An optional time-delay unit, which allows an adjustable time delay in release of the trip coil for overriding momentary fluctuations, is available for the undervoltage trip unit in first subparagraph below.
Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without intentional time delay.
Auxiliary Contacts: [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.
Alarm Switch: One [NO] [NC] contact that operates only when circuit breaker has tripped.
Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be removable only when circuit breaker is in off position.
Retain first option in first subparagraph below for solid-state trip units; retain second option for thermal-magnetic trip units.
Zone-Selective Interlocking: Integral with [electronic] [ground-fault] trip unit; for interlocking ground-fault protection function.
Electrical Operator: Provide remote control for on, off, and reset operations.
Retain subparagraph below if retaining options requiring integral or remote-control power in subparagraphs above and if control power for remote indication or operation is not specified in other Sections. See "Control Power Options" Article in the Evaluations for various sources available for control power. Although other voltages are available, the Section Text includes only those that are most frequently encountered and listed in manufacturers' literature. First option below may not be available in all voltages; coordinate with manufacturers' literature.
Accessory Control Power Voltage: [Integrally mounted, self-powered] [Remote mounted and powered]; [24-V ac] [120-V ac] [208-V ac] [240-V ac] [12-V dc] [24-V dc] [120-V dc].
MOLDED-CASE SWITCHES
Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:
Eaton.
Schneider Electric USA (Square D).
Siemens Industry, Inc., Energy Management Division.
Or equal.
Description: MCCB with fixed, high-set instantaneous trip only, and short-circuit withstand rating equal to equivalent breaker frame size interrupting rating.
Standard: Comply with UL 489 with interrupting capacity to comply with available fault currents.
Features and Accessories:
Not all features, accessories, and options listed in subparagraphs below are available for every rating and from every listed manufacturer. Verify availability and unique characteristics with manufacturers selected.
Standard frame sizes and number of poles.
See the Evaluations for guidance on using mechanical versus compression lugs.
Lugs:
[Mechanical] [Compression] type, suitable for number, size, trip ratings, and conductor material.
Lugs shall be suitable for [140 deg F rated wire on 125-A circuit breakers and below] [167 deg F rated wire] [194 deg F rated wire, sized according to the 167 deg F temperature rating in NFPA 70].
Ground-Fault Protection: Comply with UL 1053; remote-mounted and powered type with mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-sequence current transformer/sensor.
Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.
An optional time-delay unit, which allows an adjustable time delay in release of the trip coil for overriding momentary fluctuations, is available for the undervoltage trip unit in first subparagraph below.
Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without intentional time delay.
Auxiliary Contacts: [One SPDT switch] [Two SPDT switches] with "a" and "b" contacts; "a" contacts mimic switch contacts, "b" contacts operate in reverse of switch contacts.
Alarm Switch: One [NO] [NC] contact that operates only when switch has tripped.
Key Interlock Kit: Externally mounted to prohibit switch operation; key shall be removable only when switch is in off position.
Zone-Selective Interlocking: Integral with ground-fault shunt trip unit; for interlocking ground-fault protection function.
Electrical Operator: Provide remote control for on, off, and reset operations.
Retain subparagraph below if retaining options requiring integral or remote-control power in subparagraphs above and if control power for remote indication or operation is not specified in other Sections. See "Control Power Options" Article in the Evaluations for various sources available for control power. Although other voltages are available, the Section Text includes only those that are most frequently encountered and listed in manufacturers' literature. First option below may not be available in all voltages; coordinate with manufacturers' literature.
Accessory Control Power Voltage: [Integrally mounted, self-powered] [Remote mounted and powered]; [24-V ac] [120-V ac] [208-V ac] [240-V ac] [12-V dc] [24-V dc] [120-V dc].
ENCLOSURES
Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
Enclosure Finish: The enclosure shall be [finished with] [gray baked enamel paint, electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1)] [gray baked enamel paint, electrodeposited on cleaned, phosphatized galvannealed steel (NEMA 250 Types 3R, 12)] [a brush finish on Type 304 stainless steel (NEMA 250 Type 4-4X stainless steel)] [copper-free cast aluminum alloy (NEMA 250 Types 7, 9)].
Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts. NEMA 250 Types 7 and 9 enclosures shall be provided with threaded conduit openings in both endwalls.
Operating Mechanism: The circuit-breaker operating handle shall be [externally operable with the operating mechanism being an integral part of the box, not the cover] [directly operable through the front cover of the enclosure (NEMA 250 Type 1)] [directly operable through the dead front trim of the enclosure (NEMA 250 Type 3R)] [externally operable with the operating mechanism being an integral part of the cover (NEMA 250 Types 7, 9)]. The cover interlock mechanism shall have an externally operated override. The override shall not permanently disable the interlock mechanism, which shall return to the locked position once the override is released. The tool used to override the cover interlock mechanism shall not be required to enter the enclosure in order to override the interlock.
Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a dual cover interlock mechanism to prevent unintentional opening of the enclosure cover when the circuit breaker is ON and to prevent turning the circuit breaker ON when the enclosure cover is open.
NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit to allow their use in outdoor and wet location applications.
EXECUTION
EXAMINATION
Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
Proceed with installation only after unsatisfactory conditions have been corrected.
Commencement of work shall indicate Installer's acceptance of the areas and conditions as satisfactory.
PREPARATION
Retain this article if interruption of existing electric service is required.
Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Director’s Representative or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to requirements indicated:
Notify [Architect] [Construction Manager] [Director’s Representative] no fewer than [seven] <Insert number> days in advance of proposed interruption of electric service.
Indicate method of providing temporary electric service.
Do not proceed with interruption of electric service without [Architect's] [Construction Manager's] [Director’s Representative's] written permission.
Comply with NFPA 70E.
ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS
Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the following environmental ratings.
See "Enclosures" Article in the Evaluations for discussion of enclosure types. Coordinate subparagraphs below with Drawings by identifying the designated areas on plans or by including the required enclosure types. Availability of some enclosure types is limited by type of switch or circuit breaker; consult manufacturers for availability of, and limitations on, other than NEMA 250, Type 1 enclosures. General-duty switches are generally only available in NEMA 250, Type 1 or NEMA 250, Type 3R enclosures.
Indoor, Dry and Clean Locations: NEMA 250, [Type 1] <Insert type>.
Outdoor Locations: NEMA 250, [Type 3R] [Type 4X] <Insert type>.
[Kitchen] [Wash-Down] Areas: NEMA 250, [Type 4X] <Insert type>, [stainless steel] <Insert material>.
Other Wet or Damp, Indoor Locations: NEMA 250, [Type 4] <Insert type>.
Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: NEMA 250, Type 12.
Retain one of first two options in subparagraph below to comply with the division and group listing of the environment. Frequently, one enclosure type will accommodate more than one hazardous environment rating. Consult manufacturers for availability of, and limitations on, hazardous environment enclosures. These enclosures do not apply to shunt trip or receptacle switches as specified in the Section Text.
Hazardous Areas Indicated on Drawings: NEMA 250, [Type 7] [Type 9] <Insert type> [with cover attached by Type 316 stainless steel bolts].
INSTALLATION
Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.
Indicate locations of switches and circuit breakers 1200 A and larger, showing increased working clearances and NFPA 70 required egress devices and clearances.
Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
Retain first paragraph below if seismic controls are required for Project. Coordinate with Drawings.
Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
Install fuses in fusible devices.
Comply with NFPA 70 and NECA 1.
IDENTIFICATION
Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
Label each enclosure with engraved metal or laminated-plastic nameplate.
FIELD QUALITY CONTROL
Retain one of first four paragraphs below. Retain first "Testing Agency" paragraph below if Owner will hire an independent testing agency.
Testing Agency: Director’s Representative will engage a qualified testing agency to perform tests and inspections.
Retain "Testing Agency" paragraph below to require Contractor to hire an independent testing agency.
Testing Agency: Engage a qualified testing agency to perform tests and inspections.
Retain "Manufacturer's Field Service" paragraph below to require a factory-authorized service representative to perform tests and inspections.
Manufacturer's Field Service: Engage a Company Service Advisor to test and inspect components, assemblies, and equipment installations, including connections.
Retain "Perform tests and inspections" paragraph below to require the Contractor to perform tests and inspections and retain the optional text to require Contractor to arrange for the assistance of a factory-authorized service agent.
Perform tests and inspections[ with the assistance of a Company Service Advisor].
Retain one or both of "Tests and Inspections for Switches" paragraph or "Tests and Inspections for Molded Case Circuit Breakers" paragraph below. If both types of equipment are included in the Project, retain both paragraphs.
Tests below are specific to switches and are derived from the NETA ATS. Retain tests applicable to this installation. For new equipment, it may not be necessary to duplicate work at the factory.
Tests and Inspections for Switches:
Visual and Mechanical Inspection:
Inspect physical and mechanical condition.
Inspect anchorage, alignment, grounding, and clearances.
Verify that the unit is clean.
Verify blade alignment, blade penetration, travel stops, and mechanical operation.
Verify that fuse sizes and types match the Specifications and Drawings.
Verify that each fuse has adequate mechanical support and contact integrity.
Inspect bolted electrical connections for high resistance using one of the two following methods:
Use a low-resistance ohmmeter.
Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowest value.
Verify tightness of accessible bolted electrical connections by calibrated torque-wrench method in accordance with manufacturer's published data or NETA ATS Table 100.12.
Bolt-torque levels shall be in accordance with manufacturer's published data. In the absence of manufacturer's published data, use NETA ATS Table 100.12.
Verify that operation and sequencing of interlocking systems is as described in the Specifications and shown on the Drawings.
Verify correct phase barrier installation.
Verify lubrication of moving current-carrying parts and moving and sliding surfaces.
Resistance measurement tests are not included under subparagraph below because they are included under "Visual and Mechanical Inspection" subparagraph above.
Electrical Tests:
Perform resistance measurements through bolted connections with a low-resistance ohmmeter. Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from adjacent poles or similar switches by more than 50 percent of the lowest value.
Measure contact resistance across each switchblade fuseholder. Drop values shall not exceed the high level of the manufacturer's published data. If manufacturer's published data are not available, investigate values that deviate from adjacent poles or similar switches by more than 50 percent of the lowest value.
Perform insulation-resistance tests for one minute on each pole, phase-to-phase and phase-to-ground with switch closed, and across each open pole. Apply voltage in accordance with manufacturer's published data. In the absence of manufacturer's published data, use Table 100.1 from the NETA ATS. Investigate values of insulation resistance less than those published in Table 100.1 or as recommended in manufacturer's published data.
Measure fuse resistance. Investigate fuse-resistance values that deviate from each other by more than 15 percent.
Perform ground fault test according to NETA ATS 7.14 "Ground Fault Protection Systems, Low-Voltage."
Tests below are specific to molded case circuit breakers and are derived from the NETA ATS. Retain tests applicable to this installation. For new equipment, it may not be necessary to duplicate work at the factory.
Tests and Inspections for Molded Case Circuit Breakers:
Visual and Mechanical Inspection:
Verify that equipment nameplate data are as described in the Specifications and shown on the Drawings.
Inspect physical and mechanical condition.
Inspect anchorage, alignment, grounding, and clearances.
Verify that the unit is clean.
Operate the circuit breaker to ensure smooth operation.
Inspect bolted electrical connections for high resistance using one of the two following methods:
Use a low-resistance ohmmeter.
Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowest value.
Verify tightness of accessible bolted electrical connections by calibrated torque-wrench method in accordance with manufacturer's published data or NETA ATS Table 100.12.
Bolt-torque levels shall be in accordance with manufacturer's published data. In the absence of manufacturer's published data, use NETA ATS Table 100.12.
Inspect operating mechanism, contacts, and chutes in unsealed units.
Retain subparagraph below only if Section 260573.16 "Coordination Studies" is included in the Project.
Perform adjustments for final protective device settings in accordance with the coordination study.
Resistance measurement tests are not included under subparagraph below because they are included under "Visual and Mechanical Inspection" subparagraph above.
Electrical Tests:
Perform resistance measurements through bolted connections with a low-resistance ohmmeter. Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from adjacent poles or similar switches by more than 50 percent of the lowest value.
Perform insulation-resistance tests for one minute on each pole, phase-to-phase and phase-to-ground with circuit breaker closed, and across each open pole. Apply voltage in accordance with manufacturer's published data. In the absence of manufacturer's published data, use Table 100.1 from the NETA ATS. Investigate values of insulation resistance less than those published in Table 100.1 or as recommended in manufacturer's published data.
Perform a contact/pole resistance test. Drop values shall not exceed the high level of the manufacturer's published data. If manufacturer's published data are not available, investigate values that deviate from adjacent poles or similar switches by more than 50 percent of the lowest value.
Perform insulation resistance tests on all control wiring with respect to ground. Applied potential shall be 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable. Test duration shall be one minute. For units with solid state components, follow manufacturer's recommendation. Insulation resistance values shall be no less than two megohms.
Determine the following by primary current injection:
Long-time pickup and delay. Pickup values shall be as specified. Trip characteristics shall not exceed manufacturer's published time-current characteristic tolerance band, including adjustment factors.
Short-time pickup and delay. Short-time pickup values shall be as specified. Trip characteristics shall not exceed manufacturer's published time-current characteristic tolerance band, including adjustment factors.
Ground-fault pickup and time delay. Ground-fault pickup values shall be as specified. Trip characteristics shall not exceed manufacturer's published time-current characteristic tolerance band, including adjustment factors.
Instantaneous pickup. Instantaneous pickup values shall be as specified and within manufacturer's published tolerances.
The NETA ATS indicates that the test below is an optional test.
Test functionality of the trip unit by means of primary current injection. Pickup values and trip characteristics shall be as specified and within manufacturer's published tolerances.
Perform minimum pickup voltage tests on shunt trip and close coils in accordance with manufacturer's published data. Minimum pickup voltage of the shunt trip and close coils shall be as indicated by manufacturer.
Verify correct operation of auxiliary features such as trip and pickup indicators; zone interlocking; electrical close and trip operation; trip-free, anti-pump function; and trip unit battery condition. Reset all trip logs and indicators. Investigate units that do not function as designed.
Verify operation of charging mechanism. Investigate units that do not function as designed.
Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
Perform the following infrared scan tests and inspections and prepare reports:
Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker. Remove front panels so joints and connections are accessible to portable scanner.
Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each enclosed switch and circuit breaker 11 months after date of Substantial Completion.
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.
Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls and equipment.
Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
Retain paragraph below if tests and inspections are performed by Contractor or manufacturer's field-service representative engaged by Contractor.
Prepare test and inspection reports.
Test procedures used.
Include identification of each enclosed switch and circuit breaker tested and describe test results.
List deficiencies detected, remedial action taken, and observations after remedial action.
ADJUSTING
Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
Retain first option in paragraph below if the indicated Section is included in the Contract Documents. Retain second option and include settings on the Drawings or in a schedule attached to this Section if indicated Section is not included in the Contract Documents.
Set field-adjustable circuit-breaker trip ranges[ to values indicated on the Drawings.] [ to values indicated in attached schedule.]
END OF SECTION 262816

Updated 6/1/2024
Printed 7/11/2024	262816-1	Project No. 
