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BUILDING NO.	SC#
PROJECT NAME


SECTION 262816 – ENCLOSED LOW VOLTAGE CIRCUIT BREAKERS

GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Enclosed molded case circuit breakers.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 26 Section "Common Work Results for Electrical".
Division 26 Section “Inspections and Testing of Electrical Work”.
Division 26 Section "600 Volt Conductors and Cable".
Division 26 Section “Low Voltage Electrical Power Conductors and Cables (24 Volt AC/DC or Less)”.
Division 26 Section "Secondary Grounding for Electrical Systems".
Division 26 Section "Electrical Conduit".
Division 26 Section “Electrical System Studies”.
REFERENCES  
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the edition of the referenced code or standard that is current at the time of the “date of record” for the Work shall be considered the effective code or standard for the duration of the project.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
Refer to specific Division 26 Sections for additional referenced codes and standards.
ANSI/NFPA 70 - National Electrical Code.
LBNL Construction Details and Design Guidelines; Vol. 3 Construction Details; Part VI Electrical Details.
LBNL Electrical Authority Having Jurisdiction: Standard Procedure for Safe Electrical Installations (IAHJ Program)
LBNL Electrical Safety Manual
LBNL Facilities Department Lateral Force Design Criteria.
LBNL Pub-3000 Chapter 8 – Electrical Safety Program
LBNL Pub-3000 Chapter 14 – Electrical Equipment Safety Program
LBNL Pub-3000 Chapter 18 – Lockout/Tagout Program
NFPA – National Fire Protection Association:
Standard for Electrical Safety in the Workplace (NFPA 70E)
NEMA – National Electrical Manufacturers Association:
NEMA 250 	Enclosures for Electrical Equipment
NEMA AB1 	Molded Case Circuit Breakers
UL – Underwriters' Laboratories:
UL 489 	Molded Case Circuit Breakers and Enclosures.
SUBMITTALS
Submit under provisions of Division 01 Section "General Requirements" Paragraph 1.8.F, Submittals, and Division 01 Section "Special Procedures" Paragraph 1.7, Drawings and Specifications, Division 26 Section "Common Work Results for Electrical - Submittals" and as required by other sections of the Specifications."
Shop Drawings: The Subcontractor shall submit for approval Shop Drawings prepared in accordance with Division 01 Section "General Requirements", Paragraph 1.8.F and as required by other sections of the Specifications.
All submittals and shop drawings shall be reviewed and approved by the Facilities Division Utility Group Electrical Engineer before procurement or fabrication of material and equipment.
Submit five (5) copies of Product Data and Shop Drawings for equipment and component devices.  Include time–current curves of circuit breaker trip units.
Include dimensional outline drawings; conduit entrance locations and requirements; voltage rating, continuous and short-circuit current ratings; cable terminal sizes and temperature ratings.
Operation and Maintenance Data:
Maintenance Data:  Furnish five (5) copies of recommended maintenance procedures and intervals.  Include spare parts data listing; source and current prices of replacement parts and supplies.
Furnish Time–Current curves of circuit breaker trip units.  Time–Current curves shall be first generation originals on full size 11 by 17 inches (280 by 432 mm) paper.
QUALITY ASSURANCE
Products shall be tested, approved and labeled/listed by Underwriters Laboratories, Inc., or by a nationally recognized testing laboratory (NRTL) as listed in Division 26 Specification "Common Work Results for Electrical."
Electrical equipment and materials shall be new and within one year of manufacture, complying with the latest codes and standards. No used, re-built, refurbished and/or re-manufactured electrical equipment and materials shall be furnished on this project.
COORDINATION
Refer to Division 01 Section "General Requirements" Paragraph 1.7.
Refer to Division 01 Section “Special Procedures” Paragraph 1.6 and Supplement for Equipment Energization Plan and Energization Validation and Authorization Package.
Refer to the LBNL Electrical Authority Having Jurisdiction: Standard Procedure for Safe Electrical Installations (IAHJ Program) in regards to the Facilities Energization Validation and Authorization Package (EVAP) process necessary before equipment energization.
DELIVERY, STORAGE, AND HANDLING
Deliver materials to site in unopened cartons or bundles as appropriate, clearly identified with manufacturer's name, Underwriter's or other approved label, grade or identifying number.
[bookmark: _GoBack]Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to equipment and material from dirt, water, construction debris, and traffic.
Handle in accordance with manufacturer's written instructions.  One (1) copy of these instructions shall be included with the equipment at time of shipment.
WARRANTY
Warranty: Warranty period of one (1) year minimum shall start at the date the equipment is energized after acceptance by the University.  Submit five (5) copies of the warranty certificate to the University.
PRODUCTS
MANUFACTURERS
Eaton/Cutler-Hammer.
General Electric.
Siemens Energy & Automation, Inc.
MOLDED CASE PROTECTIVE DEVICES
Protective devices shall be molded case circuit breakers with inverse time and instantaneous tripping characteristics
Circuit breakers shall be operated by a toggle-type handle and shall have a quick-make, quick-break over-center switching mechanism that is mechanically trip-free.  Automatic tripping of the breaker shall be clearly indicated by the handle position.  Contacts shall be non-welding silver alloy and arc extinction shall be accomplished by means of arc chutes.
Circuit breakers shall have a minimum symmetrical interrupting capacity as indicated on the drawings.
Circuit breakers 15 to 100 ampere frame shall be provided with fixed thermal-magnetic trip units.
Circuit breakers above 250 ampere frame shall be provided with field-changeable, field-adjustable thermal-magnetic trip units with inverse time-current characteristics.  Trip mechanisms shall be provided with the following trips: [instantaneous] [long time] [short time].
Circuit breakers 400 ampere frame and above shall be provided with microprocessor-based RMS sensing trip units with features noted on the drawings.  Trip mechanisms shall be provided with the following trips: [instantaneous] [long time pickup] [long time delay] [short time pickup] [short time delay] [I2t function] [ground fault pickup] [ground fault delay].
Circuit breakers for HVAC and refrigeration unit equipment shall be listed by UL as Type HCAR.
ACCESSORIES
Provide accessories as indicated on the Drawings.
Shunt Trip Device: Coil rated for [120] [___] volts, [AC] [DC].
Undervoltage Trip Device: Coil rated for [120] [___] volts, [AC] [DC].
Auxiliary Contacts: Rated at [120] [___] volts, [___] amperes, [AC] [DC].  Contacts on an auxiliary switch; operation is designated “a” if open when the main circuit breaker contacts are open and “b” if closed when the main circuit breaker contacts are closed.
Alarm Switch: Rated at [120] [___] volts, [___] amperes, [AC] [DC].  Alarm switch shall operate upon the tripping of the circuit breaker.  Contacts on an auxiliary switch; operation is designated “a” if open when the main circuit breaker contacts are open and “b” if closed when the main circuit breaker contacts are closed.
Auxiliary Switch: Rated at [120] [___] volts, [___] amperes, [AC] [DC].  Switch shall be interlocked with the main circuit breaker contacts.
Electrical Operator: Rated for [120] [___] volts, [AC] [DC].
Neutral Bus, insulated from enclosure: [____] Ampere rating.
ENCLOSURES
Provide enclosures fabricated from [steel] [aluminum] [plastic] suitable for locations as indicated on the drawings and as described below:
NEMA 1 surface or flush-mounted general purpose enclosures intended for indoor use.
NEMA 12 dust-tight enclosures intended for indoor use to provide protection against circulating dust, falling dirt and dripping non-corrosive liquids.
NEMA 3R rain-tight enclosures intended for outdoor use in damp locations or to provide protection against rain.
NEMA 4/4X watertight stainless steel intended for indoor or outdoor use to provide protection against windblown dust and rain, splashing rain, hose-directed water, and damage from corrosive agents
NEMA 7, Class I, Group C and D hazardous location cast aluminum intended for indoor use in locations classified as Class I, Group C and D as defined in the National Electrical Code
NEMA 9, Class II, Groups E, F and G hazardous location cast aluminum intended for indoor use in locations classified as Class II, Groups E, F and G as defined in the National Electrical Code
Provide a factory installed ground termination block sized for the grounding conductor indicated on the Drawings.
Provide operator handle mechanisms that are padlockable in the “OFF” position.  In the case of electrically operated breakers, provide a permanently installed device for padlocking in the “OFF” position.
All enclosed circuit breakers shall have nameplates that contain a permanent record of catalog number and maximum rating.
Enclosures shall be finished using the manufacturer’s standard process and shall be [ANSI 61 gray] [______] color.
EXECUTION
INSTALLATION
Install circuit breaker enclosures plumb with suitable supports and per manufacturer’s recommendations.  Where mounted on concrete wall, install with 1/2 inch (13 mm) steel spacers behind the switch enclosure.  Mounting attachments and connections shall be designed in conformance with the minimum lateral seismic force of 0.5W per CBC.
Height: Install top of circuit breaker enclosure 78 inches (1980 mm) above finished floor, unless otherwise noted on drawings.
Provide engraved nameplates with the designation indicated on the Drawings.
Perform field adjustments of the circuit breakers as required to place the equipment in final operating condition.  The settings shall be in accordance with the approved protective device coordination study or as directed by the Project Manager.
FIELD QUALITY CONTROL
Tests shall be made in the presence of an LBNL Inspector or the Electrical AHJ’s designated representative.  The application or interruption of power shall be programmed and directed in accordance with the approved EVAP, inclusive of the Equipment Energization Plan and necessary permits, work tasks and safety compliance steps.
Comply with requirements of NETA Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems and the manufacturer’s inspection, testing, calibration and start-up procedures.  The manufacturer’s technician shall perform inspection, testing, calibration and start-up, with assistance from the Subcontractor as necessary, and in the presence of the University’s representative.  Schedule testing and start-up with at least ten (10) working days advance written notification.
Visual and Mechanical Inspection:  Verify circuit breaker frame size and type, enclosure type and required accessories are installed.  Inspect for physical damage, proper alignment, anchorage, and grounding.  Check proper installation and check tightness of connections with a calibrated torque wrench.  Verify trip unit type, ratings and settings of overcurrent protective devices are in conformance with the approved Electrical System Studies for the project.
Electrical Tests:  Measure and record insulation resistance of the enclosed circuit breaker and its components (phase-to-phase and phase-to-ground) prior to energization.  The Subcontractor shall not be responsible for defective insulation in equipment that has been supplied by the University, unless such damage is due to negligence or incorrect handling or installation workmanship of the Subcontractor.
The insulation resistance of each circuit phase-to-phase and phase-to-ground shall be measured.  For circuits rated less than 600 volts, the resistance shall not be less than 100 megohms.
Systems rated above 240 volts shall be tested with a 1000-volt Megohmeter. Circuits rated 240 volts and below shall be tested with a 500-volt Megohmeter. The D.C. potential shall be applied for thirty (30) seconds.
The Subcontractor shall submit to the Project Manager five (5) copies of test results, certified in writing, witnessed, signed and dated, immediately upon completion of work for review and acceptance by the University.  An unsatisfactory condition revealed by these test results, or unsatisfactory methods of tests and/or testing apparatus and instruments, shall be bought to the attention of the Project Manager, Responsible Design Professional and the Facilities Division Utilities Group Electrical Engineer and/or the AHJ designated representative.  Corrections by the Subcontractor shall be validated by re-tests to the satisfaction of the Project Manager, the Registered Design Professional and the Facilities Division Utilities Group Electrical Engineer and/or the AHJ designated representative.
The Project Manager reserves the right to require that the Subcontractor perform and repeat tests that are deemed necessary to complete or check the tests or the certified records of the Subcontractor at any time during the course of the work.  The Subcontractor shall correct unsatisfactory portion of his work that is revealed by the tests or that may be due to progressive deterioration during this period, unless the item in question was a direct specification.
ACCEPTANCE AND ENERGIZATION
Final acceptance shall depend upon the satisfactory test results as performed in accordance with the manufacturer’s instructions.  After tests have been reviewed and approved by the University, energization may proceed in accordance with the approved Equipment Energization Plan and the Energization Validation and Authorization Package (EVAP).
Upon energization test and record readings for proper voltages, correct (clockwise) phase rotation and phase sequence (A-B-C) for both incoming and outgoing feeder or branch circuits.  Provide the University with five (5) certified copies of field test reports.
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