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SECTION 16220 (26 29 10)
MOTOR STARTERS

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Provide all labor, materials, necessary equipment and services to complete the Motor Starters work, as indicated on the drawings, as specified herein or both, except as for items specifically indicated as "NIC ITEMS."

1.2 RELATED WORK

A. Section 16225 - Motors and Motor Controls.

B. Section 16230 – Motor Control Centers

C. Section 16490 – Fuses.

1.3 QUALITY ASSURANCE

A. Submit under provisions of Section 01430, “Quality Assurance”.

B. Provide motor protection switches of the appropriate NEMA size.

1.4 SUBSTITUTIONS

A. Submit under provisions of Section 01630, “Product Substitution Procedures”.

B. Substitutions may be considered when a product becomes unavailable through no fault of the contractor.

PART 2 PRODUCTS

2.1 GENERAL REQUIREMENTS

A. Provide a starter for each motor except where the starter is integrally mounted with the equipment furnished by other sections or furnished by others.  Refer to Division 15.

B. The starter: match the characteristics of the motor it controls and be capable of cycling at the frequency determined by the control devices.

C. The starter: provide an ambient compensated thermal over-load device in each ungrounded line and be provided with a reset button. The overload devices: rated in amperes to correspond to the motor nameplate rating.

D. Starters, not part of motor control centers: provide NEMA 1 enclosures with doors arranged for padlocking.  Provide a screw on engraved white on black lamicoid nameplate indicating the motor controlled.  Modify enclosure as required to accept cable connectors specified under Section 16129 - Terminal Lugs.

2.2 MANUAL MOTOR PROTECTION STARTER

A. Provide manual starters for all motors less than 1/2 horsepower unless otherwise shown on the drawings. Ensure the starters contain a trip free switch, overload element and pilot light.  Individually mounted manual starters when located at the motor, does not require a separate motor disconnect switch.

2.3 MANUAL MOTOR PROTECTION STARTERS

A. Provide magnetic starters for all motors controlled by automatic devices and for all motors 1/2 horsepower and larger. Starters: non-reversing and have the characteristics shown on the drawings.

B. Starter Units: 

1. The combination type, consisting of a magnetic starter containing three internal manual reset thermal bimetallic overloads and low voltage protection.
2. Include a fused disconnect switch for short circuit protection and disconnecting means with dead-front operation and provisions for locking switch handle in the "open" position.  

3. Fused switch combination units: quick-make, quick-break with interrupting rating of twelve (12) times the continuous current rating.  

4. Ensure fuse clips are designed and coordinated to accommodate the class and type of fuse specified to be used with the switch. 

5. Each individual starter unit associated with a motor control center: suitable for mounting in a unit door frame assembly and come complete with the interlock contacts as indicated on the drawings.  


6. Provide pneumatic time delay relays adjustable from 1/5 to 180 seconds for all interlocked motors.  


7. Contact surfaces of all fuse clips: silver or cadmium plated.

C. Starters: for full voltage, reduced voltage starting or two speed two winding as shown on the contract drawings, electrically operated, electrically held, three-pole assemblies with arc extinguishing characteristics and silver-to-silver renewable contacts.

D. Two speed starters: 

1. Consist of the necessary magnetic contactors, mechanically and electrically interlocked between speeds, and a three-coil overload relay for each speed.
2. Mount a high-slow-auto-off selector switch in starter frame, with speed indicating pilot lights.  

3. Provide a pneumatic time delay relay adjustable from 1/5 to 180 seconds to provide a time delay for transferring from high to slow speed. 

4. Starter: suitable for use with two winding motors furnished under other sections of the specifications.  

5. The control circuit: arranged to provide selective control to permit starting on either speed, change in speed and stopping via remote pilot devices.

E. Single-speed, across-the-line starter units: of the draw out type.

F. Provide control and indicating devices as shown on the drawings. Control Units: of the heavy duty, oil-tight type. 

G. Control and indicating devices: operate at 120 volts, provided by individual dry type control transfers located within the starter enclosure. Provide the transformer capacity to operate the starter and all connected control equipment. Ground the control circuit and protect against overload and so arranged that an accidental ground will not short out the motor overloads or start the motor.

H. As manufactured by Square D, Westinghouse, ITE, Allen Bradley, Cutler-Hammer, G.E., Asco, or Furnas.

2.4 ALTERNATING CURRENT MAGNETIC STARTERS

A. NEMA 1 enclosure unless otherwise specified.

B. Full voltage non-reversing unless otherwise specified.

C. Start-Stop push-button or hand-off automatic except for Type 1 exhaust hoods selector switch as called for on the drawings.  Reset button is cover.  Red pilot light to indicate "In Operation".  If hand-off automatic switch, add relay so manual reset is required.

D. Three overload relay-melting alloy type-silver alloy double break contacts.  Overload relays: sized for actual motor furnished.

E. Coils: rated at 120V. Provide each starter with a control transformer, Class 1.  Size 1-60VA, Size 2-100VA, Size 3-200VA. The control transformer: 2 fuses on the primary side, one fuse on the secondary side.  Control transformer primary voltage: ___and secondary voltage 120V.

F. Each starter: provide two auxiliary normally open contacts and two auxiliary normally closed contacts.

G. Provide surge protectors at main service disconnect and chiller(s) starters as manufactured by refer to Section 16415.

H. Provide phase monitoring at starters of all three-phase pumps; all air handlers units as manufactured by Diversified Electronics, Inc.

I. As manufactured by Square "D", Westinghouse, General Electric, ITE, Allen Bradley, Cutler Hammer, Asco or Furnas.
PART 3 EXECUTION

3.1 INSTALLATION

A. Mount and align all individual starters, except where such items are factor mounted on the driven equipment.

B. Modify the internal wiring of motor starters where required by the control schemes.

C. Verify the overload heater ratings to insure proper running protection for all motors.

D. Provide all 120-volt line voltage control and interlock wiring.  Division 15 will provide low voltage and/or electronic control wiring diagram.

E. All motor starters shall be installed per NEC 404.8, A (2008).

F. Identify each motor to correspond with its feeder and controller and the locations there of if not immediately adjacent.

END OF SECTION
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