Section 26 2913 
Enclosed Controllers
. ************************************************************************************************************
1. LANL MASTER SPECIFICATION Section
	Rev. 5 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. Section is 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 controller is 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. Refer to author notes that begin with “Seismic.” Also, see the Seismic Specification Guide for Electrical guidance on properly editing this section.
. ************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
AC motor control devices rated 600V and less that are not an integral part of equipment or motor control centers.
1. ******************************************************************************
1. Edit the following to match Project requirements; select the subparagraphs that are applicable to the Project.
1. ******************************************************************************
Manual motor controllers for fractional horsepower motors.
Magnetic motor controllers, full-voltage, non-reversing.
Combination magnetic motor controllers, full-voltage, non-reversing, with molded case motor circuit protectors for short-circuit/ground-fault protection.
RELATED requirementS
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 0529 - Hangers and Supports 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
NECA 1 - Standard for Good Workmanship in Electrical Construction.
NECA 230 - Standard For Selecting, Installing, And Maintaining Electric Motors And Motor Controllers (ANSI).
NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays Rated 600 Volts.
NFPA 70 - National Electrical Code.
NEMA IA 10030 - Industrial Control and Systems:  Enclosures.
UL 486E - Equipment Wiring Terminals For Use With Aluminum and/or Copper Conductors.
UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures.
UL 508 - Industrial Control Equipment.
COORDINATION
Coordinate the features of each enclosed controller with the ratings and characteristics of the supply circuit, the motor, the required control sequence, the duty cycle of the load, the pilot devices, and control circuit affecting controller functions. Provide controllers that are horsepower rated to suit the motor controlled.
ACTION SUBMITTALS
Submit the following per Section << 01 3300 - Submittal Procedures>>:
Catalog Data:  Submit manufacturer's technical data for each type of motor controller and starter, including data proving that materials comply with specified requirements. Provide catalog sheets showing voltage, controller size, ratings and size of switching and overcurrent protective devices, short circuit ratings, dimensions, and enclosure details.
Installation instructions:  Indicate application conditions and limitations of use stipulated by Product testing agency specified under Quality Assurance.  Include instructions for storage, handling, protection, examination, preparation, installation, and starting of Product.
Operation and maintenance instructions.
Wiring diagrams: Submit the following diagrams for each type of enclosed controller supplied:
Wiring diagram showing the relative locations of controller components and terminals.
Elementary diagram with components arranged in a “ladder” format to show sequence of operation of the devices.
EXTRA MATERIALS
Furnish spare fuses.  Three of each kind.
QUALITY ASSURANCE
Comply with <<NFPA 70>>​ for installation requirements
Provide enclosed controllers listed and labeled by a nationally recognized testing laboratory (NRTL).
DELIVERY, STORAGE, AND HANDLING
Receive, store, protect, and handle products according to <<NECA 1>> and <<NECA 230>>.
PART 2 - PRODUCTS
1. **********************************************************************************************
1. For enclosed controllers that are 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
Enclosed controllers shall perform satisfactorily in the following service conditions without mechanical or electrical damage or degradation of operating characteristics:
Operating elevation of 7,500 feet above sea level.
Operating ambient temperature extremes of 32 to 104 degrees F.
Operating relative humidity: 0 to 80 percent, without condensation.
1. ******************************************************************************
1. Retain the following if the controller will be outdoors and subject to sunlight
1. ******************************************************************************
Maximum solar heat gain: 110 W/sq ft.
1. ***************************************************************************************
1. Seismic: Retain the paragraphs in the following article based on project requirements when enclosed controller is subject to seismic design. Omit the following article when enclosed controller is not subject to seismic design.
1. Edit the content based on the following:
1. 1st paragraph is for a controller that doesn’t have to operate/function post seismic event
1. 2nd paragraph is for a controller 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 for the controller shall also state that the controller is a Designated Seismic 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 enclosed controller 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 enclosed controller 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>> 
General
Provide enclosed controllers that are NRTL-listed to <<UL 508>>
Provide enclosed controllers that conform to the requirements of <<NEMA ICS 2>>
Provide enclosures in accordance with <<NEMA IA 10030>>  with the Type  required to meet conditions of installation.
1. ***************************************************************************************
1. If Fractional HP manual motor controllers are a part of this project, they should be activated in Part 1.  This will activate the following Article.  Edit the following Article to match Project requirements. Use manual motor starters to control single-phase 120 V fractional horsepower motors where automatic or remote control is not required.
1. ***************************************************************************************
FRACTIONAL HORSEPOWER MANUAL MOTOR CONTROLLERS
Provide general purpose, Class A, manually-operated, full-voltage controllers for AC fractional horsepower motors.
1. ***************************************************************************************
1. Edit the following to match Project requirements.
1. ***************************************************************************************
Provide starter with overload unit, red pilot light, and ​​<< key; or  toggle>>​​ operator.
Provide handle guard with provision for locking in the OFF position.
Manufacturers:
Allen-Bradley “Bulletin 600”.
Eaton “Type MS”.
Siemens “Class SMF”.
Square D “Class 2510 Type F”.
1. ***************************************************************************************
1. If Non-Reversing Magnetic Motor Controllers are a part of this project, this should be activated in Part 1.  This will activate the following Article. Edit the following to match Project requirements.
1. ***************************************************************************************
MAGNETIC MOTOR CONTROLLERS – NON-REVERSING:
Provide general purpose, Class A, magnetic, full-voltage, non-reversing controllers for AC induction motors rated in horsepower.
1. ***************************************************************************************
1. Edit the following paragraph to match Project requirements. Some special applications use 24 V controls.
1. ***************************************************************************************
Coil shall be of the encapsulated type.  Coil operating voltage shall be ​<< 24; or  120>>​ volts, 60 Hz.
Provide controllers of size and number of poles as indicated on the Drawings.
Contacts shall be totally enclosed, double-break, silver-cadmium-oxide power contacts.  Contact inspection and replacement shall be possible without disturbing line or load wiring.
Contacts for 480 volt motor applications shall be rated at 600 volts.
Contactor shall be suitable for at least the number of operations indicated in the NEMA AC-3 utilization category load-life profile for the contactor size.
Provide solid-state overload units with the following characteristics for motors rated less than 100 full-load amperes:
1. ******************************************************************************
1. Edit the following subparagraphs to match Project requirements; some motor/load combinations require a Class 10 (fast trip) or Class 30 (slow trip) start time characteristic instead of the standard Class 20. Consider a schedule of enclosed controllers on the Drawings if different requirements exist for different controllers.
1. ******************************************************************************
NEMA Class ​​<< 10;  20; and  30>>​​ tripping characteristics​​<< as scheduled on the Drawings; or  None - N/A>>​​.
Field selectable motor full load current.
Ambient temperature insensitive.
Phase loss protection.
Manual reset after time delay.
Integral current transformers.
1. ***************************************************************************************
1. Retain the following if there are motors on the project rated from 100 to 300 full load amperes.  Edit the following to match Project requirements. Refer to LANL ESM Chapter 7 - Electrical, Section D5020 for overload protection for motors rated over 300 full-load amperes.
1. ***************************************************************************************
Provide solid-state overload units with the following characteristics for motors rated from 100 to 300 full-load amperes:
1. ******************************************************************************
1. Edit the following subparagraphs to match Project requirements; some motor/load combinations require a Class 10 start-time characteristic.
1. ******************************************************************************
NEMA Class ​<< 10; or  20>>​ tripping characteristics​<< as scheduled on the Drawings; or  None - N/A>>​.
Field selectable/adjustable overload trip current.
Phase unbalance and phase loss protection.
Manual or electric reset after time delay.
Current sensing using external current transformers with 5 ampere secondary.
1. ***************************************************************************************
1. Edit the following to match Project requirements. Coordinate with Building Automation Systems to ascertain the number and type of contacts needed.
1. ***************************************************************************************
Provide ​<< one;  two; or  _______>>​ set(s) of <<NEMA ICS 2>> field convertible auxiliary contacts in addition to the seal-in contact,​<< as scheduled on the Drawings; or  None - N/A>>​.
1. ***************************************************************************************
1. Edit the following to match Project requirements. Retain the control devices that are applicable to this project.
1. ***************************************************************************************
Provide cover mounted, heavy duty, 22 mm or 30 mm, metal operator, oil tight pilot devices as listed below with <<NEMA ICS 2>>​, Form Z, A600 rated contacts.
1. ******************************************************************************
1. Retain the following subparagraph if starters with maintained motor control switches are used on the project. Use a rotary type (maintained) selector switch on equipment that is required to re-start automatically after a power interruption (e.g., most HVAC equipment).
1. ******************************************************************************
Selector Switches:  Rotary type​<< as scheduled on the Drawings; or  None - N/A>>​.
ON-OFF-AUTO selector switch if controller is connected to automatic control system or may be in the future.
ON-OFF selector switch if controller is not connected to automatic control system.
1. ******************************************************************************
1. Retain the following subparagraph if starters with push buttons are used on the project. Use push-button controls on equipment that is required to remain OFF after a power interruption (e.g., equipment requiring operator-assisted startup or having safety issues during startup).
1. ******************************************************************************
Push buttons: ​<< As scheduled on the Drawings; or  None - N/A>>​​
Flush, momentary-contact START pushbutton.
Flush, momentary-contact STOP pushbutton.
1. **********************************************************************
1. Edit to match Project requirements. Retain if required.
1. **********************************************************************
Mushroom head, maintained-action, turn-to-release or pull-to-release EMERGENCY STOP pushbutton as indicated on the Drawings.
Push-to-test LED-type indicating lights:
Red: RUNNING pilot light.
Green: STOPPED pilot light.
Additional pilot lights as indicated on the Drawings.
Provide legend plates for pushbuttons, pilot lights and selector switches.
Provide externally operable manual reset operator.
1. ***************************************************************************************
1. Edit the following paragraph to match Project requirements. Some special applications use 24V controls. Some applications may warrant specifying additional future control power transformer capacity.
1. ***************************************************************************************
Provide a control power transformer​​<< as scheduled on the Drawings; or  None - N/A>>​​ in each motor starter.  The transformer shall have ​​<< 24; or  120>>​​ volt secondary and sufficient capacity to operate starter coil and all connected pilot, indicating and control devices, plus ​​<< 20 percent; or  100 percent>>​​ spare capacity​​<< as scheduled on the Drawings; or  None - N/A>>​​.  Provide fused primary and secondary.  Bond unfused leg of secondary to enclosure.  Provide fuses or fuse holders with blown fuse indicators.
Manufacturers:
Allen-Bradley “Bulletin 509”.
Eaton “A200” or “Freedom Series”.
Siemens “Class 14”.
Square D “Class 8536 Type S”.
1. ***************************************************************************************
1. If combination motor controllers, with molded case motor circuit protectors for short-circuit/ground-fault protection, are a part of this project, they should be activated in Part 1.  This will activate the following Article.  Edit the following to match Project requirements.
1. ***************************************************************************************
COMBINATION MAGNETIC MOTOR CONTROLLERS ‑ NON‑REVERSING, with motor circuit protector
1. ***************************************************************************************
1. Edit the following to match Project requirements
1. ***************************************************************************************
Provide combination magnetic motor controllers with motor circuit protector disconnect, and controller in a common enclosure.
Motor circuit protector shall conform to <<UL 489>>, with an integral instantaneous magnetic trip in each pole.
Trip units shall be coordinated with the actual locked-rotor current of the connected motor.
Provide motor circuit protectors that are factory assembled with the controller, interlocked with unit cover or door, and arranged to disconnect the controller.
Motor circuit protector shall have a color coded externally operated handle.  Operating handle shall give positive visual indication of ON-OFF with red and black color coding.  Include provisions for padlocking handle in the OFF position.
Provide motor circuit protectors rated 600 volts when used on 480 volt systems.
Provide general purpose, Class A, magnetic, full-voltage, non-reversing controllers for AC induction motors, rated in horsepower.
1. ***************************************************************************************
1. Edit the following to match Project requirements; some special applications use 24V controls. Consider a schedule of enclosed controllers on the Drawings if different requirements exist for different controllers.
1. ***************************************************************************************
Coil shall be of the encapsulated type. Coil operating voltage shall be << 24; or  120>> volts, 60 Hz<< as scheduled on the Drawings; or  None - N/A>>.
Provide controllers for size of motor, and number of poles, as indicated on the Drawings.
Contacts shall be totally enclosed, double-break, silver-cadmium-oxide power contacts.  Contact inspection and replacement shall be possible without disturbing line or load wiring.
Contactor shall be rated for at least the number of operations indicated in the NEMA AC-3 utilization category load-life profile for the contactor size.
Provide solid-state overload units with the following characteristics for motors rated up to 100 full-load amperes:
1. ******************************************************************************
1. Edit the following to match Project requirements; some motor/load combinations require a Class 10 or Class 30 start-time characteristic.
1. ******************************************************************************
NEMA Class ​<< 10;  20; and  30>>​ tripping characteristics
Field selectable motor full load current
Ambient temperature insensitive
Phase loss and phase unbalance protection
Manual reset after time delay
Integral current transformers/sensors
1. ***************************************************************************************
1. Edit the following paragraph to match Project requirements; retain if motors on Project are rated from 100 to 300 full-load amperes. Refer to LANL ESM Chapter 7 - Electrical, Section D5020 for overload protection for motors rated over 300 full-load amperes.
1. ***************************************************************************************
Provide solid-state overload units with the following characteristics for motors rated from 100 to 300 full-load amperes:
1. ******************************************************************************
1. Edit the following subparagraph to match Project requirements; some motor/load combinations require a Class 10 (fast trip) or Class 30 (slow trip) start time characteristic instead of the standard Class 20. Consider a schedule of enclosed controllers on the Drawings if different requirements exist for different controllers.
1. ******************************************************************************
NEMA Class ​​<< 10;  20; or  30>>​​ tripping characteristics​​<< as scheduled on the Drawings; or  None - N/A>>​​.
Field selectable/adjustable overload trip current.
Phase unbalance and phase loss protection.
Manual or electric reset after time delay.
Current sensing using external current transformers with 5 ampere secondary.
1. ***************************************************************************************
1. Edit the following paragraph to match Project requirements.  Coordinate the number and type of contacts with Building Automation Systems.
1. ***************************************************************************************
Provide << one;  two; or  _______>> set(s) of <<NEMA ICS 2>> field convertible auxiliary contacts in addition to the seal-in contact<<  as scheduled on the Drawings; or  None - N/A>>.
1. ***************************************************************************************
1. Edit the following paragraph to match Project requirements. Retain the appropriate control devices that are required for the project.
1. ***************************************************************************************
Provide cover mounted, heavy duty, 22 mm or 30 mm, metal operator, oil tight pilot devices as listed below with <<NEMA ICS 2>>, Form Z, A600 rated contacts
1. ******************************************************************************
1. Edit the following to match Project requirements. Use a rotary type selector switch (maintained) on equipment that is required to re-start automatically after a power interruption (e.g., most HVAC equipment).
1. ******************************************************************************
Selector Switches:  Rotary type​<< as scheduled on the Drawings; or  None - N/A>>​.
ON-OFF-AUTO selector switch if controller is connected to automatic control system or may be in the future.
ON-OFF selector switch if controller is not connected to automatic control system.
1. ******************************************************************************
1. Edit the following to match Project requirements. Use push button controls on equipment that is required to remain OFF after a power interruption (e.g., equipment requiring operator-assisted startup or having safety issues during startup).
1. ******************************************************************************
Push buttons: ​<< As scheduled on the Drawings; or  None - N/A>>​
Flush, momentary-contact START pushbutton.
Flush, momentary-contact STOP pushbutton.
Mushroom head, maintained action, turn-to-release or pull-to-release EMERGENCY STOP pushbutton as indicated on the Drawings.
Push-to-test LED type indicating lights:
Red: RUNNING pilot light.
Green: STOPPED pilot light.
Additional pilot lights as indicated on the Drawings.
Provide legend plates for pushbuttons, pilot lights and selector switches.
Provide externally operable manual reset operator.
1. ***************************************************************************************
1. Edit the following paragraph to match Project requirements. Some special applications use 24V controls. Some applications may warrant specifying additional future control power transformer capacity.
1. ***************************************************************************************
Provide a control power transformer​<< as scheduled on the Drawings; or  None - N/A>>​ in each motor starter.  The transformer shall have ​<< 24; or  120>>​ volt secondary and sufficient capacity to operate starter coil and all connected pilot, indicating and control devices, plus ​<< 20; or  120>>​ percent spare capacity.  Provide fused primary and secondary.  Bond unfused leg of secondary to enclosure.  Provide fuses or fuse holders with blown fuse indication.
Manufacturer:
Allen-Bradley “Bulletin 513”.
Siemens “Class 18”.
Square D “Class 8539 Type S”.
PART 3 - EXECUTION
1. **********************************************************************************************
1. For enclosed controllers that are 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 the following Article if there is existing work on the project.
1. **********************************************************************************************
EXISTING WORK
Maintain access to existing enclosed motor controllers and other installations that are to remain active and to require access. Modify installation or provide access panel.
Clean and repair existing enclosed motor controllers that are to remain or be reinstalled, that are part of the project scope.
EXAMINATION
Examine surfaces to receive control equipment for compliance with installation tolerances and other conditions affecting performance of the control system.  Do not proceed with installation until unsatisfactory conditions have been corrected.
INSTALLATION
Install motor control equipment where indicated on the Drawings and according to <<NECA 230>> and the manufacturer's instructions. Manufacturer’s installation instructions shall be available at the construction site.
Mount with operating mechanism approximately 5' above floor or as indicated on the Drawings.
1. ***************************************************************************************
1. Edit the following paragraph to match Project requirements; refer to instructions in Section << 26 0548.16 - Seismic Controls for Electrical Systems>> for a detailed description of the conditions where seismic controls are required.
1. ***************************************************************************************
Install enclosed controllers plumb. Provide supports in accordance with the requirements of the following Sections:
Section << 26 0529 - Hangers and Supports for Electrical Systems>>: applies to enclosed controllers that weigh 20 lb or less and have been assigned an importance factor of 1.0.
Section << 26 0548.16 - Seismic Controls for Electrical Systems>>: applies to enclosed controllers that weigh more than 20 lb or have been assigned an importance factor greater than 1.0.
Remove temporary blocking of moving parts from controllers.
Tighten electrical connectors and terminals according to manufacturers published torque values.  Where manufacturer's torque values are not furnished, use those specified in <<UL 486E>>, or other approved method.
Set overload relays, or install overload heater elements, in motor controllers based on installed motor characteristics.
Provide neatly typed label inside each motor starter enclosure door identifying motor supplied, nameplate horsepower, full load amperes, code letter, service factor, and voltage/phase rating. Place label in clear plastic holder.
Connections
Ground and bond motor controllers and control devices as required in Section << 26 0526 - Grounding and Bonding for Electrical Systems>>​.
Install conduit connections to enclosed bus assemblies 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>>​.
1. ***************************************************************************************
1. Seismic:  Flexible connections (between the controller and other nonstructural components it’s associated with) are one of the requirements for the controller exemption from seismic design.  Ensure such connections are indicated on the drawings in the applicable location(s). Note:  For seismic purposes, raceways that are 2.5 inches or less are considered flexible.
1. ***************************************************************************************
Install flexible connections for enclosed controllers where shown on drawings.
IDENTIFICATION
Identify enclosed controllers as required in Section << 26 0553 - Identification for Electrical Systems>> .
Provide Category I nameplate for each enclosed controller. Refer to Section << 26 0553 - Identification for Electrical Systems>>.
At indoor locations, mark floor in front of each enclosed controller to show <<NFPA 70>>​ required working clearances according to Section << 26 0553 - Identification for Electrical Systems>>, where shown on approved construction documents.
Provide neatly typed label inside each motor starter enclosure door for each magnetic motor controller and each combination motor controller identifying the motor served, nameplate horsepower, full load amperes, code letter, service factor, and voltage/phase rating.
FIELD QUALITY CONTROL
Clean, inspect, test, adjust, and energize enclosed controllers in accordance with the manufacturer’s instructions and <<NECA 230>>.
Verify that the proper overloads are installed and set based on the motor nameplate full load current, service factor, and temperature rise.
1. ***************************************************************************************
1. Retain the following paragraph if the witnessing of torquing is not covered elsewhere.  Edit if a certain percentage of terminations is all that is needed to be witnessed.  e.g.  "witness torquing of a minimum of 10% of..."
1. ***************************************************************************************
Witness torquing of power conductor terminations.
Verify proper operational response to control devices.
1. ***************************************************************************************
1. Edit the following paragraph to match project requirements. Retain if formal electrical acceptance testing is required; refer to LANL Master Specification Section << 26 0813 - Electrical Acceptance Testing>>.  Note.  Formal acceptance testing is typically only for ML-1, ML-2, and systems over 800 amps.
1. ***************************************************************************************
Coordinate inspections and tests with those required by Section << 26 0813 - Electrical Acceptance Testing>>.
After completing installation, cleaning, and testing, re-touch 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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