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BUILDING NO.	SC#
PROJECT NAME


[bookmark: _GoBack]SECTION 262423 – ENCLOSED LOW-VOLTAGE MOTOR CONTROLLERS

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:  AC. motor control devices rated 600 V and below that are not supplied as an integral part of motor control centers.
Manual motor controllers.
Magnetic motor controllers.
Combination magnetic motor controllers and disconnects.
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 “Safety Disconnect Switches”.
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.
ANSI/UL 198C - High-Intensity Capacity Fuses, Current-Limiting Types.
FS – Federal Specifications:
FS W-C-375 	Circuit Breakers, Molded Case, Branch Circuit and Service.
FS W-F-870 	Fuse Holders (For Plug and Enclosed Cartridge Fuses).
FS W-S-865 	Switch, Box, (Enclosed), Surface-Mounted..
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
NECA – Standard of Installation.
NEMA – National Electrical Manufacturers Association:
NEMA AB 1 	Molded Case Circuit Breakers and Molded Case Switches.
NEMA ICS 2 	Industrial Control and Systems:  Controllers, Contactors, and Overload Relays Rated Not More Than 2000 Volts AC or 750 Volts DC.
NEMA ICS 5 	Industrial Control and Systems: Control Circuit and Pilot Devices.
NEMA ICS 6 	Industrial Control and Systems: Enclosures.
NEMA KS 1 	Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum).
NFPA – National Fire Protection Association:
Standard for Electrical Safety in the Workplace (NFPA 70E)

UL – Underwriters' Laboratories:
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.
Submittal data shall be the same size for group of information and shall be bound or in a three-ring binder as appropriate.  Information shall be indexed and tabbed with reference to the specific section of the specification.  Clearly indicate the exact model to be provided for each item.
Product Data:  Provide catalog sheets showing voltage, controller size, ratings and size of switching and overcurrent protective devices, short circuit ratings, dimensions, and enclosure details.
Manufacturer's 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.
Shop Drawings:  Indicate front and side views of enclosures with overall dimensions.  Include conduit entrance locations and requirements; nameplate legends; electrical characteristics including voltage, frame size and trip ratings; termination numbers and identification of purpose; and time-current curves of equipment and components.  The drawings prepared by the Subcontractor shall be developed using the AutoCAD™ computer-aided drafting program.  Drawings shall be a maximum ANSI size D.
Furnish products listed and classified by Underwriters Laboratories, Inc. or other testing firm acceptable to the University as suitable for purpose specified and shown.
Project Record Documents:
Submit under provisions of Division 01 Section "General Requirements."
The construction subcontract drawings shall be submitted with the Subcontractors markings that record the installed conditions from which the University will produce the "as-builts".
Additional shop drawings produced by the subcontractor shall be revised to show the "as-built" conditions prior to submittal.  Submit as-built shop drawings and copies of computer files developed for this subcontract.
Equipment locations:  Show actual locations of equipment installed.
Mounting details:  Accurately record mounting details.
Software configuration:  Submit documentation on the software configuration including the values of parameters and constants, showing both factory settings and modifications for each application.
Operation and Maintenance Data:
Maintenance Data:  Furnish five (5) original copies and one (1) compact disc of recommended maintenance procedures and intervals.  Include spare parts data listing; source and current prices of replacement parts and supplies.
Furnish five (5) hardcopies and one (1) compact disc of as-built drawings which include the elementary and connection diagram.  Electronic drawing files shall be in AutoCAD 2002 format.
Furnish Time–Current curves of fuses, relays, circuit breaker trip units.  Time–Current curves shall be first generation originals on full size 11”x17” paper.
List special tools and spare parts required for maintenance and repair.
Name, address, and phone number of the service representative to be called in the event of equipment failure.
The bidders shall list the exceptions taken from the specification with their quote. If no exceptions are listed with the bid, it is understood that the bidder shall meet the requirements of this specification and applicable Codes and Standards.
QUALITY ASSURANCE
[bookmark: OLE_LINK1]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."
[bookmark: OLE_LINK2]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.
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.
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.
MANUAL CONTROLLERS
Manual Motor Controller:  NEMA ICS 2, AC general-purpose, Class A, manually operated, full-voltage controller with solid-state overload element, red pilot light, NO and NC auxiliary contacts, and push button operator.  Provide a permanent device for padlocking the controller off.
Fractional Horsepower Manual Controller:  NEMA ICS 2, AC general-purpose, Class A, manually operated, full-voltage controller for fractional horsepower induction motors, with thermal overload unit, red pilot light, and toggle operator. .  Provide a permanent device for padlocking the controller off.
Motor Starting Switch:  NEMA ICS 2, AC general-purpose Class A manually operated, full-voltage controller for fractional horsepower induction motors, without thermal overload unit, with red pilot light and toggle operator.
Enclosure:  NEMA ICS 6, NEMA Type as required by the environmental conditions of the equipment.
AUTOMATIC CONTROLLERS
Magnetic Motor Controllers:  NEMA ICS 2, Full-voltage, across-the-line magnetic controller for induction motors rated in horsepower.
Reversing Controllers:  Include electrical interlock [and integral time delay transition] between FORWARD and REVERSE rotation.
Two-Speed Controllers:  Include integral time delay transition between FAST and SLOW speeds.
Coil operating voltage:  120 volts, 60 Hertz.
Overload Relay:  NEMA ICS, thermal or solid-state, as indicated on the drawings.
Enclosure:  NEMA ICS 6, NEMA Type as required by the operating conditions of the equipment.
PRODUCT OPTIONS AND FEATURES
Factory installed ground terminal block.
Auxiliary Contacts:  NEMA ICS 2, 2 each normally open and normally closed contacts in addition to seal-in contact.
Cover Mounted Pilot Devices:  NEMA ICS 5, heavy duty 
Pilot Device Contacts:  NEMA ICS 5, Form Z, rated A150.
Pushbuttons:  Shrouded type, unless noted otherwise on the drawings.
Indicating Lights:  LED type.
Selector Switches:  Rotary type.
Relays:  NEMA ICS 2, as noted on the drawings.
Control Power Transformers: 120volt secondary, 50 VA minimum, in each motor starter or as scheduled.  Provide fused primary and secondary, and bond unfused leg of secondary to enclosure.
DISCONNECTS
Combination Motor Controllers:
Combination Motor Controller:  Combine magnetic motor controller with a motor circuit protector; molded-case circuit-breaker type with magnetic-only, field-adjustable trip elements calibrated to coordinate with the actual locked-rotor current of the connected motor and the controller overload protection device.  Provide breakers that are factory assembled with the controller, interlocked with unit cover or door, and arranged to disconnect the controller.
Solid-state Overload Protection: Provide solid-state overload protection with NEMA Class 10 tripping characteristics where indicated.  Select to protect motor against voltage unbalance and single phasing.
Thermal Magnetic Circuit Breakers: NEMA AB 1, with integral thermal and instantaneous magnetic trip in each pole.
Motor Circuit Protector:  NEMA AB 1, circuit breakers with integral instantaneous magnetic trip in each pole.
EXECUTION
INSTALLATION
Install products in accordance with manufacturer's instructions.
Set enclosed controllers plumb and level.  Mount at 5 feet (1500 mm) to operating handle above finished floor or grade, unless noted otherwise in the drawings.
Provide fuses for fusible switches include one full set of spare fuses for each switch.
Select and install overload heater elements in motor controllers to match installed motor characteristics.
Select trip settings and/or program motor protection devices in motor controllers with motor circuit protectors and/or solid-state motor protection devices to match installed motor characteristics.
Provide grounding and bonding in accordance with Division 26 Section "Secondary Grounding for Electrical Systems".
Provide seismic restraints which will comply with California Administrative Code (CAC) Title 24, Seismic Requirements for Zone 4.
Provide engraved plastic nameplates per Division 26 Section "Common Work Results for Electrical" and as noted on the Drawings.
Cleaning:  Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and mars of finish to match original finish.  Clean devices internally using methods and materials as recommended by manufacturer.
INSPECTIONS AND TESTS
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.
Inspect for physical damage, proper alignment, anchorage, and grounding.  Check connections for proper tightness in accordance with equipment manufacturer’s published torque tightening values.  Using a calibrated torque wrench, test and record values at all terminations.  Where manufacturer’s requirements are not available, comply with torque values specified in UL 486A and UL 486B.
Perform insulation resistance test and continuity tests prior to energizing equipment.
Make insulation resistance tests of conducting parts of motor control components; and of connecting supply, feeder, and control circuits.  For devices containing solid-state components, use test equipment and methods recommended by the manufacturer.  Insulation resistance less than 100 megohms in not acceptable.
Make continuity tests of circuits.
Exercise and perform operational tests of mechanical components and other operable devices in accordance with manufacturer instruction.
Verify ratings and settings of overload relays, motor circuit protectors, and overcurrent protective devices.
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 and branch circuits.
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