Section 26 2816 
Enclosed Switches and Circuit Breakers
. ************************************************************************************************************
1. LANL MASTER SPECIFICATION Section
	Rev. 6 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., SECTION INCLUDES in PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Electrical POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable sections from all Divisions, especially Division 1, General Requirements.
1. Specification developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality Sections.
1. Seismic:  If the enclosed switches or circuit breakers are subject to seismic design, then, prior to editing this Section refer to Sections << 26 0548.16 - Seismic Controls for Electrical Systems>>, and << 01 8734 - Seismic Qualification of Nonstructural Components (IBC)>>, as applicable.
. ************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
1. ***************************************************************************************
1. Retain the following paragraphs to match project requirements.
1. ***************************************************************************************
Safety switches.
Fuses.
Enclosed circuit breakers.
Fractional horsepower motor disconnects.
RELATED REQUIREMENTSn
Section << 01 2500 - Substitution Procedures>>
Section << 01 3300 - Submittal Procedures>> 
Section << 01 8734 - Seismic Qualification of Nonstructural Components (IBC)>>
Section << 26 0519 - Low Voltage Electrical Power Conductors and Cables>>​
Section << 26 0526 - Grounding and Bonding for Electrical Systems>>​
Section << 26 0533 - Raceways and Boxes for Electrical Systems>>​
Section << 26 0548.16 - Seismic Controls for Electrical Systems>>
Section << 26 0553 - Identification for Electrical Systems>>​
Section << 26 0813 - Electrical Acceptance Testing>>
reference standards
10 CFR 830.122 - Nuclear Safety Management, Quality Assurance Criteria.
ASME NQA-1 - Quality Assurance Requirements for Nuclear Facility Applications.
DOE Order 414.1E - Quality Assurance.
ISO 9001 - Quality Management Systems — Requirements.
NECA 1 - Standard for Good Workmanship in Electrical Construction.
NEMA BI 50009 - Low Voltage Cartridge Fuses.
NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays Rated 600 Volts.
NFPA 70 - National Electrical Code.
NEMA BS 31047 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum).
UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.
UL 486A-486B - Wire Connectors.
UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures.
UL 1077 - Supplementary Protectors for Use in Electrical Equipment.
SUBMITTALS
Submit the following in accordance with Section << 01 3300 - Submittal Procedures>>:
Product Data: Submit manufacturer's technical data for each type of safety switch, fuse, enclosed circuit breaker and fractional horsepower motor disconnects; including data proving that materials comply with specified requirements. Provide catalog sheets showing voltage and current ratings, short circuit ratings, dimensions, and enclosure details.
Installation Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified under Article Quality Assurance. Include instructions for storage, handling, protection, examination, preparation, installation, and starting of Product.
1. ***************************************************************************************
1. The following article is a designer-choice, based on project requirements.
1. ***************************************************************************************
EXTRA MATERIALS
Provide one spray can of touch‑up paint that matches finish of switches and enclosed circuit breakers finish.
Provide a spare set of three fuses of each type and size installed in fused safety switches.
QUALITY ASSURANCE
Comply with <<NFPA 70>>​ for installation requirements.
Provide safety switches and circuit breakers that are listed and labeled by a Nationally Recognized Testing Laboratory (NRTL), where such products are required by <<NFPA 70>> to be listed, or such products contain an electrical hazard as follows:
For AC circuits – Greater than 50 volts.
For DC circuits and/or batteries – Greater than 100 volts.
Comply with the following standards as applicable:
<<NEMA BI 50009>> 
<<NEMA BS 31047>>​​
<<UL 50>>​  
<<UL 489>>​​
DELIVERY, STORAGE, AND HANDLING
Receive, inspect, handle, and store safety switches and enclosed circuit breakers according to the manufacturer's written instructions and <<NECA 1>>.
1. ***************************************************************************************
1. The following paragraph is a designer-choice, based on project requirements.
1. ***************************************************************************************
Subcontractor-supplied, stand-alone circuit breakers must have a LANL Form 1952, Receipt Inspection Plan and Requirements (LANL access only) completed by LANL project personnel and receive documented LANL IQPA Division receipt inspection approval prior to installation, per Exhibit H (QC-01B). Such breakers are defined as: an automatically operated electrical device designed to protect an electrical circuit from damage caused by overload or short circuit, and tested to the requirements of <<UL 489>>. The term does not include a circuit breaker that is:
Part of an assembly,
A circuit breaking device tested to <<UL 1077>>, or
A circuit breaker manufactured in accordance with a QA program based on <<DOE Order 414.1E>>; <<10 CFR 830.122>>; <<ISO 9001>>; and/or <<ASME NQA-1>>-2008/2009a. This typically means a supplier (including distributor) listed in the LANL Institutional Evaluated Suppliers List (IESL) with a scope of supply that includes circuit breakers.
PART 2 - PRODUCTS
1. **********************************************************************************************
1. Seismic: For electrical equipment that is subject to seismic design, if Project Spec includes Section << 26 0548.16 - Seismic Controls for Electrical Systems>> and if mounting and/or anchorage devices are to be used that differ from those specified in section << 26 0548.16 - Seismic Controls for Electrical Systems>>, they must be described herein (in PART 2).
1. Retain the following article when substitutions are allowed on project.
1. **********************************************************************************************
PRODUCT OPTIONS AND SUBSTITUTIONS
Alternate products may be accepted; follow Section << 01 2500 - Substitution Procedures>>.
PERFORMANCE REQUIREMENTS
Provide safety switches and enclosed circuit breakers that will perform satisfactorily in the following service conditions:
Elevation of 7,500 feet above sea level.
Maximum ambient temperature of 104 degrees F.
1. ******************************************************************************
1. Retain the following subparagraph only if equipment will be outdoors, exposed to sunlight.
1. ******************************************************************************
For outdoor installations in direct sunlight: Maximum solar heat gain: 110 Watts per square foot.
1. ***************************************************************************************
1. Seismic: Retain paragraphs in the following Article when electrical equipment is subject to seismic design. Omit this article when electrical equipment is exempt from seismic design.
1. 1st paragraph is for electrical equipment that doesn’t have to operate/ function post seismic event, but must remain in place.
1. 2nd paragraph is for electrical equipment that must operate/ function after a seismic event (i.e., it’s a Designated Seismic System, or DSS).
1. If paragraph applies, the “E drawings” shall also state that the electrical equipment is a Designated Safety System.
1. If paragraph applies, edit it in accordance with content of Section ​<< 26 0548.16 - Seismic Controls for Electrical Systems>>​​​ and/or ​<< 01 8734 - Seismic Qualification of Nonstructural Components (IBC)>>​.
1. ***************************************************************************************
SEISMIC PERFORMANCE REQUIREMENTS
The electrical equipment shall remain in place without separation of any parts when subjected to the design basis earthquake
Per Section << 01 8734 - Seismic Qualification of Nonstructural Components (IBC)>>.
1. *** OR ***
As represented by the seismic forces derived from the criteria indicated << on the drawings; or  in Section 26 0548.16 - Seismic Controls for Electrical Systems>>. 
The electrical equipment is a Designated Seismic System and, as such, it shall remain in place and be fully operational following the design basis earthquake
Per Section << 01 8734 - Seismic Qualification of Nonstructural Components (IBC)>>.
1. *** OR ***
As represented by the seismic forces derived from the criteria indicated ​<< on the drawings; or  in Section 26 0548.16 - Seismic Controls for Electrical Systems>>​. 
SAFETY SWITCHES
Provide <<NEMA BS 31047>> Type Heavy Duty safety switches with ratings and number of poles as indicated on the Drawings.
Safety switches shall have door interlock defeat devices so that door may be opened while energized.
Enclosure type shall be in accordance with <<NEMA BS 31047>> and as required by the conditions of installation and use.
Each safety switch shall have an equipment ground bar.
Furnish a neutral bar for each safety switch used on a circuit that includes a grounded “neutral” conductor.
Provide auxiliary electrical interlock switches with safety switches as indicated on the Drawings or as required by the application.
Each safety switch shall have provisions for padlocking in the OFF position.
Manufacturers:  Square D “Class 3110”, Eaton type “DH”, Siemens type HF and HNF.
Fuses
Provide fuses for fusible safety switches as indicated on the Drawings, or required by the manufacturer of supplied equipment.
Size fuses within <<NFPA 70>> requirements based upon load supplied.
Provide a cabinet for spare fuses, if shown on drawings
Manufacturer: Bussman “LPN-RK_SP” (250 V), “LPS-RK_SP” (600 V), and “SFC-FUSE-CAB”.
ENCLOSED CIRCUIT BREAKERs
Provide enclosed molded-case circuit breakers with ratings as indicated on the Drawings.
Enclosed molded-case circuit breakers shall be NRTL-listed to <<UL 489>> 
Multi-pole circuit breakers used on 480-volt or 480Y/277-volt systems shall be 600 V rated.
Enclosure type shall be in accordance with <<UL 50>> and as required by the conditions of installation and use.
Each circuit breaker enclosure shall have an equipment ground bar.
Furnish a neutral bar for each circuit breaker enclosure used on a circuit that includes a grounded “neutral” conductor.
Provide enclosed circuit breakers with ​​​<< auxiliary electrical interlock switches;  alarm switches; and  shunt trips>>​​​ as indicated on the Drawings or as required by the application.
Each enclosed circuit breaker shall have a permanently-installed provision for padlocking in the OFF position.
Furnish handle lock-off device that will accept a 1/4-inch padlock shackle.
Manufacturer:  Square D “Class 610” enclosure with F, K, L, or M frame circuit breaker.
FRACTIONAL HORSEPOWER MOTOR Disconnects
Provide general purpose, Class A, manually-operated, full voltage controllers as disconnects for AC fractional horsepower motors.
Conform to the requirements of <<NEMA ICS 2>>
Enclosure type shall be in accordance with <<UL 50>> and as required by the conditions of installation and use.
1. ***************************************************************************************
1. Edit the following paragraph to match Project requirements.
1. ***************************************************************************************
Controller shall have a thermal overload unit, red pilot light, and toggle operator.
Provide handle guard with provision for padlocking in the OFF position.
Manufacturer: Square D “Class 2510”
PART 3 - EXECUTION
1. **********************************************************************************************
1. For electrical equipment that is subject to seismic design, if project spec includes Section << 26 0548.16 - Seismic Controls for Electrical Systems>>, and if requirements associated with installation, testing, and inspection of mounting and/or anchorage devices differ from those requirements in Section << 26 0548.16 - Seismic Controls for Electrical Systems>>, they must be described herein (in Part 3).  Also, if this is applicable, identify special types of seismic-control devices required for each application using the same terminology used for those devices in Part 2.
1. Retain "Existing Work" when work takes place in an existing facility.
1. **********************************************************************************************
EXISTING WORK
Maintain access to each existing safety switch and enclosed circuit breaker that is to remain active.
Clean, repair, and test existing safety switches and enclosed circuit breakers to remain or be reinstalled for the project per Article Field Quality Control in this Section.
EXAMINATION
Examine surfaces to receive safety switches and enclosed circuit breakers for compliance with installation tolerances and other conditions affecting performance of the product. Do not proceed with installation until unsatisfactory conditions have been corrected.
INSTALLATION
Install safety switches and enclosed circuit breakers where indicated on the Drawings and according to manufacturer's instructions, <<NECA 1>>​​, and<<NFPA 70>>. Have the manufacturer’s installation instructions available at the construction site.
Install each safety switch and enclosed circuit breaker so the door interlock bypass will be accessible.
Ground and bond safety switches and enclosed circuit breakers as required in Section << 26 0526 - Grounding and Bonding for Electrical Systems>>.
Install raceways as required in Section << 26 0533 - Raceways and Boxes for Electrical Systems>> 
Install conductors as required in Section << 26 0519 - Low Voltage Electrical Power Conductors and Cables>>​.
Tighten electrical connectors and terminals to the manufacturer’s torque‑tightening values labelled on equipment.  Where manufacturer's torque values are not indicated, use those specified in <<UL 486A-486B>>.
1. ***************************************************************************************
1. The following paragraphs are designer-choices, to match project requirements.
1. ***************************************************************************************
Install fuses in fusible safety switches as indicated on the Drawings or as required to match installed motor or load characteristics. Apply adhesive tag on inside door of each fused switch indicating fuse class and size installed.
Install spare fuse cabinet in the main electrical room, if shown on drawings.
IDENTIFICATION
Identify safety switches and enclosed circuit breakers and install warning signs and arc-flash warning labels as required in Section << 26 0553 - Identification for Electrical Systems>>.
Provide permanent indication of trip rating of each enclosed circuit breaker or fuses installed in each enclosed switch that will be visible without opening cover and exposing energized conductors.
FIELD QUALITY CONTROL
Clean interior and exterior of safety switches and enclosed circuit breakers.
Verify that ratings for safety switches and enclosed circuit breakers match values indicated on the Drawings.
Exercise all switches and circuit breaker a minimum of three times to ensure smooth operation.
1. ***************************************************************************************
1. Retain the following if torquing is to be witnessed.  Generally, this will be selected.  The only time it should remain unselected is when the sub-contractor is well known and there is a high level of confidence that the sub has an established torquing program.
1. ***************************************************************************************
Witness 10% of torquing of electrical terminations while the work is being performed.  Ensure witness mark is placed on terminations.
1. ***************************************************************************************
1. Retain the following paragraph if formal electrical acceptance testing is required; refer to LANL Master Specification Section << 26 0813 - Electrical Acceptance Testing>>.  Generally, formal acceptance testing is for systems that are ML-1, ML-2, or larger than 800 amps.
1. ***************************************************************************************
Coordinate inspections and tests with those required by Section << 26 0813 - Electrical Acceptance Testing>>.
After completing installation, cleaning, and testing, touch up scratches and mars on finish to match original finish.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
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