SECTION 26 2816
Enclosed switches and circuit breakers
*************************************************************************************************************

LANL MASTER SPECIFICATION

Available online at http://engstandards.lanl.gov


This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Electrical POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

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 ESM Chapter 1 Section Z10 Specifications and Quality Sections.
*************************************************************************************************************

GENERAL

1.1 SECTION INCLUDES

*****************************************************************************************************

Edit the following articles to match project requirements.

*****************************************************************************************************

A. Safety switches
B. Fuses
C. Enclosed circuit breakers
D. Fractional horsepower motor disconnects
1.2 SUBMITTALS

A. Submit the following in accordance with project submittal procedures:

1. Product Data: Submit manufacturer's technical data for each type of safety switch and enclosed circuit breaker, including data proving that materials comply with specified requirements. Provide catalog sheets showing voltage and current ratings, short circuit ratings, dimensions, and enclosure details.

2. Installation Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation, installation, and starting of Product.
*************************************************************************************************************

Edit the following articles to match project requirements; delete if no safety switch or enclosed circuit breaker on the Project is designated with an Ip greater than 1.0.

*************************************************************************************************************

3. Certification: Submit certification and backup information that safety switches and enclosed circuit breakers can perform required functions after a design earthquake as specified in "SERVICE CONDITIONS" below. 

a. Safety switches and enclosed circuit breakers designated with Ip greater than 1.0 shall be certified by the manufacturer to withstand the total lateral seismic force and seismic relative displacements specified in the International Building Code (IBC) or ASCE 7 – Minimum Design Loads for Buildings and Other Structures. 

b. Manufacturer’s certification shall be based on shake table testing or experience data (ie, historical data demonstrating acceptable seismic performance), or by more rigorous analysis providing for equivalent safety. 

c. Required response spectra shall exceed 1.1 times the in-structure spectra determined in accordance with IBC AC156 – Acceptance Criteria for Seismic Qualification by Shake-Table Testing of Nonstructural Components and Systems.

1.3 QUALITY ASSURANCE

A. Comply with the National Electrical Code (NEC) for components and installation.

B. Provide safety switches and circuit breakers that are listed and labeled by a Nationally Recognized Testing Laboratory (NRTL) for the application, installation condition, and the environment in which installed.

C. Comply with the following standards as applicable:

1. NEMA AB 3 – Molded Case Circuit Breakers and Their Application
2. NEMA FU 1 Low Voltage Cartridge Fuses
3. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum)
4. UL 50 - Enclosures for Electrical Equipment.
5. UL 489 – Molded Case Circuit Breakers, Molded Case Switches, and Circuit Breaker Enclosures
1.4 Receiving, Storing and Protecting

A. Receive, inspect, handle, and store safety switches and enclosed circuit breakers according to the manufacturer's written instructions and NECA 1 Standard Practices for Good Workmanship in Electrical Construction (ANSI).
*************************************************************************************************************

Edit the following article to match Project requirements; delete if there are no enclosed circuit breakers on the Project.

*************************************************************************************************************

B. Perform receipt inspection of enclosed circuit breakers in accordance with LANL P 840-1 Procurement Quality. For each enclosed circuit breaker complete a LANL Form 838c, Quality Assurance Supplement, specifically using clause QC-27 Suspect/Counterfeit Items. Examine each circuit breaker to verify that it is genuine, new, and unaltered. Report any suspect/counterfeit circuit breakers to the LANL Subcontract Technical Representative and the LANL Suspect/Counterfeit Item Coordinator (SCIC). Indicators of suspect/counterfeit molded-case circuit breakers include the following:

1. Missing date code.

2. Date code is older than two years, or style is no longer manufactured.

3. Factory seals broken or removed.

4. Mislabeled or over-labeled to change size or type.

5. Non-English text in labels.

6. Missing or suspect UL sticker; CE is not an acceptable NRTL.

7. Low quality labeling and/or misspelled words on labels.

8. Outdated manufacturer’s label or logo, or refurbisher’s name on label.

9. Not received in original, sealed packaging.

10. Screwdriver or wrench marks on terminals.

11. Handle modified to change ampere rating.

12. Contradicting amperage, voltage, or interrupting ratings.

1.5 Service Conditions

A. Provide safety switches and enclosed circuit breakers that will perform satisfactorily in the following service conditions:

1. Elevation of 7500 feet above sea level.

2. Maximum ambient temperature of 104 °F.

3. 24-hour average temperature not exceeding 86 °F.
4. Maximum solar heat gain: 110 W/sq/ft.
5. International Building Code / ASCE 7 seismic criteria:

a. Seismic Design Category = D

b. SDS = spectral acceleration, short period = 0.75g

c. SD1 = spectral acceleration, 1-second period = 0.64g

d. ap = component amplification factor = 2.5 

e. Rp = component response modification factor = 6.0 

1.6 EXTRA MATERIALS

A. Provide one spray can of touch‑up paint that matches finish of switches and enclosed circuit breakers finish.

B. Provide a spare set of three fuses of each type and size installed in fused safety switches.

PART 2 PRODUCTS

2.7 PRODUCT OPTIONS AND SUBSTITUTIONS

A. Alternate products may be accepted; follow Section 01 2500, Substitution Procedures.

*************************************************************************************************************

Edit the following article to match project requirements. Delete if safety switches are not required for the Project

*************************************************************************************************************

2.8 SAFETY SWITCHES

A. Provide NRTL-listed, NEMA KS 1 Type HD safety switches with ratings and number of poles as indicated on the Drawings or as required by the NEC. 

B. Safety switches used as service equipment shall be NRTL labeled for the application. 

C. Enclosure type shall be in accordance with NEMA KS 1 and as required by the conditions of installation and use.

D. Fusible safety switches shall have rejection clips for NEMA FU 1, Class R fuses. Provide fuse pullers in 30, 60, and 100 ampere fusible safety switches.

E. Each safety switch shall have an equipment ground bar.

F. Furnish a neutral bar for each safety switch used on a circuit that includes a grounded “neutral” conductor.
G. Each safety switch shall have a factory-installed cover-mounted viewing window positioned over the blades to allow visual verification of ON-OFF status.
H. Provide auxiliary electrical interlock switches with safety switches as indicated on the Drawings or as required by the application.
I. Each safety switch shall have provisions for padlocking in the OFF position.
J. Manufacturer:  Square D “Class 3110”.

*************************************************************************************************************

Edit the following article to match project requirements. Delete if fused safety switches are not required for the Project

*************************************************************************************************************

2.9 Fuses

A. Provide NRTL-listed, NEMA FU 1 Class R fuses for fusible safety switches as indicated on the Drawings, required by the NEC, or required by the manufacturer of served equipment.

B. Size fuses in accordance with NEC requirements based upon load supplied.
C. Provide a cabinet for spare fuses. 
D. Manufacturer: Bussman “LPN-RK_SP” (250 V), “LPS-RK_SP” (600 V), and “SFC-FUSE-CAB”
*************************************************************************************************************

Edit the following articles to match project requirements. Delete if enclosed circuit breakers are not required for the Project

*************************************************************************************************************

2.10 ENCLOSED CIRCUIT BREAKERs
A. Provide, enclosed molded-case circuit breakers with ratings as indicated on the Drawings or as required by the NEC. 
B. Enclosed molded-case circuit breakers shall be NRTL-listed to UL 489.
C. Multi-pole circuit breakers used on 480-volt or 480Y/277-volt systems shall be 600 V rated.
D. Enclosed circuit breakers used as service equipment shall be NRTL labeled for the application. 

E. Enclosure type shall be in accordance with UL-50 and as required by the conditions of installation and use.

F. Each enclosed circuit breaker shall have an equipment ground bar.

G. Furnish a neutral bar for each enclosed circuit breaker used on a circuit that includes a grounded “neutral” conductor.

H. Enclosed circuit breakers rated 100 amperes and larger shall be suitable for use with crimp-on compression lugs.

I. Provide enclosed circuit breakers with [auxiliary electrical interlock switches] [alarm switches] [shunt trips] as indicated on the Drawings or as required by the application.

J. Each enclosed circuit breaker shall have a permanently-installed provision for padlocking in the OFF position.

1. Furnish handle lock-off device that will accept a 1/4-inch padlock shackle.

2. Securely attach the device to the circuit breaker case; the attachment shall not depend on a friction fit or the presence of the enclosure front for the handle lock-off device to remain in place and be functional.

K. Manufacturer:  Square D “Class 610” enclosure with F, K, L, or M frame circuit breaker.
2.11 FRACTIONAL HORSEPOWER MOTOR Disconnects
*************************************************************************************************************

Edit Specification to match Project requirements. Delete if not required

*************************************************************************************************************

A. Provide general purpose, Class A, manually-operated, full voltage controllers as disconnects for AC fractional horsepower motors. 

B. Conform to the requirements of NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies.
C. Enclosure type shall be in accordance with UL-50 and as required by the conditions of installation and use.
*************************************************************************************************************

Edit B to match Project requirements.

*************************************************************************************************************

D. Controller shall have a thermal overload unit, red pilot light, and toggle operator.

E. Provide handle guard with provision for padlocking in the OFF position.

F. Manufacturer:  Square D “Class 2510”.

PART 3 EXECUTION

*************************************************************************************************************

Delete this article when existing construction is not affected.

*************************************************************************************************************

3.12 EXISTING WORK

A. Disconnect and remove each abandoned safety switch and enclosed circuit breaker.

B. Maintain access to each existing safety switch and enclosed circuit breaker that is to remain active. 

C. Clean, repair, and test existing safety switches and enclosed circuit breakers to remain or be reinstalled for the project per the Field Quality Control paragraphs of this Section.
3.13 EXAMINATION

A. 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.

3.14 INSTALLATION

A. Install safety switches and enclosed circuit breakers where indicated on the Drawings and according to manufacturer's instructions, NECA 1, and the NEC. Have the manufacturer’s installation instructions available at the construction site.

B. Install each safety switch and enclosed circuit breaker so the interlock bypass will be accessible.

C. Provide supports and seismic anchorage in accordance with the manufacturer’s installation instructions and Section 26 0529, Hangers and Supports for Electrical Systems.
D. Ground and bond safety switches and enclosed circuit breakers as required in Section 26 0526, Grounding and Bonding for Electrical Systems.

E. Install conduits as required in Section 26 0533, Raceways and Boxes for Electrical Systems.

F. Install conductors as required in Section 26 0519, Low Voltage Electrical Power Conductors and Cables.
1. Use compression type lugs to connect all service, feeder, and branch circuit cables to enclosed circuit breakers rated greater than 100 amperes. 

2. Tighten electrical connectors and terminals to the manufacturer’s published torque‑tightening values.  Where manufacturer's torque values are not indicated, use those specified in UL 486A.

*************************************************************************************************************

Edit the following articles to match project requirements. Delete if fused safety switches are not required for the Project

*************************************************************************************************************

G. 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 NEMA fuse class and size installed.

H. Install spare fuse cabinet in the main electrical room.

3.15 IDENTIFICATION

A. 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.

B. 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.

C. Mark floor in front of safety switches and enclosed circuit breakers to show NEC required working space according to Section 26 0553, Identification for Electrical Systems.

3.16 FIELD QUALITY CONTROL 

A. Clean interior and exterior of safety switches and enclosed circuit breakers.
B. Verify that ratings for safety switches and enclosed circuit breakers match values indicated on the Drawings.

C. Verify proper torque of accessible bus connections and mechanical fasteners after installing safety switches and enclosed circuit breakers.

*****************************************************************************************************

Edit the following article to match project requirements. Delete if formal electrical acceptance testing is not required; refer to LANL Master Specification Section 26 0813.

*****************************************************************************************************

D. Coordinate inspections and tests with those required by Section 26 0813, Electrical Acceptance Testing.

E. After completing installation, cleaning, and testing, touch up scratches and mars on finish to match original finish.

END OF SECTION

****************************************************************************************************

Do not delete the following reference information.

****************************************************************************************************
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