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SECTION 15055 - MOTORS
-------------------------------------------------------------------------------------------------------------------------------

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.  

-------------------------------------------------------------------------------------------------------------------------------

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes basic requirements for [factory] [field] [factory- and field]- installed motors.

1.3 DEFINITIONS

-------------------------------------------------------------------------------------------------------------------------------

Retain definitions that remain after this Section has been edited.  Retain first two paragraphs below only if specifying both types of motors on Project.

-------------------------------------------------------------------------------------------------------------------------------

A. Factory Installed Motor:  A motor installed by motorized-equipment manufacturer as a component of equipment.

B. Field Installed Motor:  A motor installed at Project site and not factory installed as an integral component of motorized equipment.

C. IEC:  International Electrotechnical Commission
D. NEMA: National Electrical Manufacturers Association
-------------------------------------------------------------------------------------------------------------------------------

Retain the following paragraph to clarify motor sizes.  NEMA establishes and publishes mechanical and electrical standards for motors in North America and IEC motors in most of the rest of the world.  By convention, horsepower ratings comply with NEMA standards and kilowatt ratings comply with IEC’s standards.  IEC standards are different from NEMA standards in several fundamental ways.  It is not the intent of GSA’s design-in-metric policy to use motors not constructed in accordance with NEMA standards.
-------------------------------------------------------------------------------------------------------------------------------

E. Rating:  Motor ratings indicated in kiloWatts refer to motors with horsepower ratings in conformance with NEMA MG 1 standard, equivalent to the mathematical conversion of 1.341 horsepower per kiloWatt.

1.4 SUBMITTALS

-------------------------------------------------------------------------------------------------------------------------------

Delete this Article if all motors are to be factory installed as an integral part of a larger piece of equipment specified in other Sections.

-------------------------------------------------------------------------------------------------------------------------------

A. Product Data for Field Installed Motors:  For each type and size of motor, provide nameplate data and ratings; shipping, installed, and operating weights; enclosure type and mounting arrangements; size, type, and location of winding terminations; conduit entry and ground lug locations; and information on coatings or finishes.

B. Shop Drawings for Field Installed Motors:  Dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment.  Include the following:

1. Each installed unit's type and details.

2. Nameplate legends.

3. Diagrams of power, signal, and control wiring.  Provide schematic wiring diagram for each type of motor and for each control scheme.

-------------------------------------------------------------------------------------------------------------------------------

Delete paragraph below if only small, field installed motors are specified on Project.

-------------------------------------------------------------------------------------------------------------------------------

C. Coordination Drawings:  Floor plans showing dimensioned layout, required working clearances, and required area above and around field-installed motors.  Show motor layout, mechanical power transfer link, driven load, and relationship between electrical components and adjacent structural and mechanical elements.  Show support locations, type of support, and weight on each support.  Indicate field measurements.

-------------------------------------------------------------------------------------------------------------------------------

Retain paragraph and subparagraphs below if required by seismic criteria applicable to Project.  Coordinate with Division 15 Section, "Mechanical Vibration and Seismic Controls."

-------------------------------------------------------------------------------------------------------------------------------

D. Manufacturer Seismic Qualification Certification:  Submit certification that motors, accessories, and components will withstand seismic forces defined in Division 15 Section, "Mechanical Vibration and Seismic Controls.  Include the following:

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.

-------------------------------------------------------------------------------------------------------------------------------

Retain one of two subparagraphs below to define the term "withstand" as it applies to this Project.  Definition varies with type of building and occupancy and is critical to valid certification.  Second definition is used for essential facilities where equipment must operate immediately after an earthquake.

-------------------------------------------------------------------------------------------------------------------------------

a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

b. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

-------------------------------------------------------------------------------------------------------------------------------

Coordinate first paragraph below with qualification requirements in Division 1 Section "Quality Requirements" and as supplemented in "Quality Assurance" Article.

-------------------------------------------------------------------------------------------------------------------------------

E. Qualification Data:  For testing agency.

F. Source quality-control test reports.

-------------------------------------------------------------------------------------------------------------------------------Revise paragraph below if Contractor is responsible for field quality control testing.

-------------------------------------------------------------------------------------------------------------------------------

G. Field quality control test reports.

-------------------------------------------------------------------------------------------------------------------------------

Retain paragraph below if required.

-------------------------------------------------------------------------------------------------------------------------------

H. Operation and Maintenance Data:  For field installed motors to include in emergency, operation, and maintenance manuals.

1.5 QUALITY ASSURANCE

-------------------------------------------------------------------------------------------------------------------------------

If an independent testing agency is required, see Division 1 Section, "Quality Requirements," for general testing and inspecting agency qualification requirements.  If additional control is needed, use first paragraph below to specify 29 CFR 1910.7 or other more specific criteria (NETA).  29 CFR 1910.7 defines a nationally recognized testing laboratory as it applies to testing and inspecting for safety, and lists, labels, or accepts equipment and materials that meet certain OSHA criteria.

-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

Retain first paragraph and subparagraph below if Contractor or manufacturer selects testing agency.

-------------------------------------------------------------------------------------------------------------------------------

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

B. Source Limitations:  Obtain field installed motors through one source from a single manufacturer.

-------------------------------------------------------------------------------------------------------------------------------Retain first paragraph below to allow drawing details based on one manufacturer's product to establish requirements and still allow competition.  Coordinate with Division 1 requirements.

-------------------------------------------------------------------------------------------------------------------------------

C. Product Options for Field-Installed Motors:  Drawings indicate size, profiles, and dimensional requirements of motors and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

E. Comply with NFPA 70.

1.6 COORDINATION

-------------------------------------------------------------------------------------------------------------------------------Revise paragraphs below to suit Project.  Refer to other Divisions, such as Division 14 for conveying systems, if control coordination is required.

-------------------------------------------------------------------------------------------------------------------------------

A. Coordinate features of motors, installed units, and accessory devices and features that comply with the following:

1. Compatible with the following:

a. Magnetic controllers.

b. Multispeed controllers.

c. Reduced-voltage controllers.

d. <Insert controller type.>

2. Designed and labeled for use with variable frequency controllers, and suitable for use throughout speed range without overheating.

3. Matched to torque and horsepower requirements of the load.

4. Matched to ratings and characteristics of supply circuit and required control sequence.

-------------------------------------------------------------------------------------------------------------------------------Retain two paragraphs below if required for field-installed motors and revise to suit Project.

-------------------------------------------------------------------------------------------------------------------------------

B. Coordinate motor support with requirements for driven load; access for maintenance and motor replacement; installation of accessories, belts, belt guards; and adjustment of sliding rails or hinged motor plates for belt tensioning.

C. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 3.

PART 2 -  PRODUCTS

2.1 MOTOR REQUIREMENTS

-------------------------------------------------------------------------------------------------------------------------------If motor requirements are different from those specified in this Article, edit motor-driven equipment specifications in other Sections to include these requirements.

-------------------------------------------------------------------------------------------------------------------------------

A. Motor requirements apply to [factory] [field] [factory- and field]- installed motors except as follows:

1. Different ratings, performance, or characteristics for motor are specified in another Section.

2. Motorized equipment manufacturer requires ratings, performance, or characteristics, other than those specified in this Section, to meet performance specified.

2.2 MOTOR CHARACTERISTICS

-------------------------------------------------------------------------------------------------------------------------------Revise first two paragraphs below to suit Project.

-------------------------------------------------------------------------------------------------------------------------------

A. Motors [0.373 kW (1/2 HP)] [0.56 kW (3/4 HP)] and Larger:  Three phase.

B. Motors Smaller Than [0.373 kW (1/2 HP)] [0.56 kW (3/4 HP)]:  Single phase.

C. Frequency Rating:  60 Hz.

D. Voltage Rating:  NEMA standard voltage selected to operate on nominal circuit voltage to which motor is connected.

-------------------------------------------------------------------------------------------------------------------------------Retain first paragraph below for service factors exceeding NEMA standard.  If retaining, coordinate with Drawings or other Sections.  See Editors Instructions in Support Documents.

-------------------------------------------------------------------------------------------------------------------------------

E. Service Factor:  1.25 for open dripproof, totally enclosed, and totally enclosed fan cooled motors.

F. Duty:  Continuous duty at ambient temperature of 40 deg C (105 deg F) and at altitude of 1005 m (3300 feet) above sea level.

G. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering service factor.

------------------------------------------------------------------------------------------------------------------------------- See Editors Instructions in Support Documents for available enclosure types for motors.  Coordinate paragraph below with Drawings.

-------------------------------------------------------------------------------------------------------------------------------

H. Enclosure:  Open dripproof.

2.3 POLYPHASE MOTORS

A. Description:  NEMA MG 1, Design B, medium induction motor.

-------------------------------------------------------------------------------------------------------------------------------See "Energy Considerations" article in the Editors Instructions in Support Documents for discussion of motor efficiencies.

-------------------------------------------------------------------------------------------------------------------------------

B. Efficiency:  NEMA Premium, as defined in NEMA MG 1.

-------------------------------------------------------------------------------------------------------------------------------Delete paragraphs below if not applicable.  Coordinate with Drawings.

-------------------------------------------------------------------------------------------------------------------------------

C. Stator:  Copper windings, unless otherwise indicated.

1. Multi speed motors shall have separate winding for each speed.

D. Rotor:  Squirrel cage, unless otherwise indicated.

E. Bearings:  Double-shielded, prelubricated ball bearings suitable for radial and thrust loading with grease zirks.

F. Temperature Rise:  Match insulation rating, unless otherwise indicated.

G. Insulation:  Class F, unless otherwise indicated.

H. Code Letter Designation:

1. Motors 11.2 kW (15 HP) and Larger:  NEMA starting Code F or Code G.

2. Motors Smaller Than 11.2 kW (15 HP):  Manufacturer's standard starting characteristic.

I. Enclosure:  Cast iron for motors 5.6 kW (7.5 HP) and larger; rolled steel for motors smaller than 5.6 kW (7.5 HP).

1. Finish:  [Gray enamel] <Insert finish>.

J. End Bells:  Cast iron for motors 5.6 kW (7.5 HP) and larger.

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

A. Motors Used with Reduced-Inrush Controllers:  Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.

B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.

1. Designed with critical vibration frequencies outside operating range of controller output.

2. Temperature Rise:  Matched to rating for Class B insulation.

3. Insulation:  Class H.

4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected motors.

5. Name Plate: Nameplate shall state motor is suitable for variable frequency controller operation.

C. Rugged Duty Motors:  Totally enclosed, with 1.25 minimum service factor, greased bearings, integral condensate drains, and capped relief vents.  Windings insulated with non-hygroscopic material.

1. Finish:  Chemical resistant paint over corrosion-resistant primer.

D. Motors Installed Outdoors:  Factory-installed heaters to prevent condensation within motor casing.

E. Source Quality Control for Field-Installed Motors:  Perform the following tests on each motor according to NEMA MG 1:

1. Measure winding resistance.

2. Read no-load current and speed at rated voltage and frequency.

3. Measure locked rotor current at rated frequency.

4. Perform high potential test.

2.5 SINGLE-PHASE MOTORS

A. Type:  One of the following, to suit starting torque and requirements of specific motor application:

------------------------------------------------------------------------------------------------------------------------------- See Editors Instructions in Support Documents for a comparison of single phase motor types.

-------------------------------------------------------------------------------------------------------------------------------

1. Permanent split capacitor.

2. Split phase start, capacitor run.

3. Capacitor start, capacitor run.

B. Shaded Pole Motors:  For motors  0.037 kW (1/20 HP) and smaller only.

C. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset when motor temperature returns to normal range.

D. Bearings:  Ball type for belt connected motors and other motors with high radial forces on motor shaft; sealed, prelubricated sleeve type for other single phase motors.

-------------------------------------------------------------------------------------------------------------------------------For small, integral horsepower motors and fractional horsepower motors, delete paragraphs below or edit to suit Project.

-------------------------------------------------------------------------------------------------------------------------------

E. Source Quality Control for Field-Installed Motors:  Perform the following tests on each motor according to NEMA MG 1:

1. Measure winding resistance.

2. Read no-load current and speed at rated voltage and frequency.

3. Measure locked rotor current at rated frequency.

4. Perform high-potential test.

PART 3 -  EXECUTION

3.1 EXAMINATION

-------------------------------------------------------------------------------------------------------------------------------Retain this Article for field installed motors.

-------------------------------------------------------------------------------------------------------------------------------

A. Examine areas to receive field installed motors for compliance with requirements, installation tolerances, <Insert Project-specific conditions> and other conditions affecting performance.

B. Examine roughing-in for conduit systems to verify actual locations of conduit connections before motor installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 FIELD-INSTALLED MOTOR INSTALLATION

-------------------------------------------------------------------------------------------------------------------------------Coordinate this Article with Drawings.  Delete if there are no field-installed motors.

-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

Delete paragraph below if not required and specify alternate anchoring.  Coordinate mounting methods with Drawings.  Add requirements for special anchorage and seismic restraint if applicable.

-------------------------------------------------------------------------------------------------------------------------------

A. Anchor each motor assembly to base, adjustable rails, hinged plates, or other support, arranged and sized according to manufacturer's written instructions.  Attach by bolting.  Level and align with load transfer link.

-------------------------------------------------------------------------------------------------------------------------------Coordinate mounting and anchoring of motors with drawing details.  If drawing details are explicit or if concrete bases are not required, delete paragraph below.

-------------------------------------------------------------------------------------------------------------------------------

B. Install motors on concrete bases complying with Division 3.

-------------------------------------------------------------------------------------------------------------------------------Retain paragraph below if seismic controls are Project requirement.  Coordinate with Drawings.

-------------------------------------------------------------------------------------------------------------------------------

C. Comply with mounting and anchoring requirements specified in Division 15 Section "Mechanical Vibration and Seismic Controls."

3.3 FIELD QUALITY CONTROL FOR FIELD-INSTALLED MOTORS

A. Prepare for acceptance tests.

1. Align motors, bases, shafts, pulleys, and belts.  Tension belts according to manufacturer's written instructions.

2. Verify bearing lubrication.

3. Run each motor with its controller.  Demonstrate correct rotation, alignment, and speed at motor design load.

4. Test interlocks and control and safety features for proper operation.

5. Verify that current and voltage for each phase comply with nameplate rating and NEMA MG 1 tolerances.

6. Test motor heaters for proper operation.

-------------------------------------------------------------------------------------------------------------------------------Retain paragraph below to require a factory authorized service representative to perform, or assist Contractor with field inspections, tests, and adjustments.  Retain one of two options to suit Project; delete both to require only an inspection before field testing.

-------------------------------------------------------------------------------------------------------------------------------

B. Manufacturer's Field Service:  Engage a factory authorized service representative, specified in Section 01700 “Execution Requirements”, to inspect[, test, and adjust] field assembled components and equipment installation, including connections[, and to assist in field testing].  Report results in writing.

-------------------------------------------------------------------------------------------------------------------------------Retain one of three paragraphs below.

-------------------------------------------------------------------------------------------------------------------------------

C. Testing Agency:  Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.

D. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following field tests and inspections and prepare test reports:

1. Perform electrical tests and visual and mechanical inspections [except] [including] optional tests and inspections stated in NETA ATS on [factory] [field] [factory and field] installed motors.  Certify compliance with test parameters.

2. Correct malfunctioning units on site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

E. Perform the following field tests and inspections and prepare test reports:

------------------------------------------------------------------------------------------------------------------------------- Retain subparagraphs below with either of last two paragraphs above.  See Editing Instruction No. 1 in the Support Documents for discussion of NETA test requirements.

-------------------------------------------------------------------------------------------------------------------------------

1. Perform electrical tests and visual and mechanical inspections [except] [including] optional tests and inspections stated in NETA ATS on [factory] [field] [factory and field] installed motors.  Certify compliance with test parameters.

2. Correct malfunctioning units on site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

3.4 FIELD-INSTALLED MOTOR DEMONSTRATION

A. Engage a factory authorized service representative, specified in Section 01700 “Execution Requirements”, to train Owner's maintenance personnel for [a minimum of] [1 hour] [2] [4] <Insert Number Here > hours to adjust, operate, and maintain field-installed motors.  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."

END OF SECTION 15055   
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