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SECTION 16225 (26 24 20)
MOTORS & MOTOR CONTROLS

PART 1 GENERAL

1.1 SECTION INCLUDES

A. This section includes Basic Materials and Methods for Division 16, Electrical and Related Work including Motors and Controls furnished under other divisions.  These requirements must be met in addition to any special requirements for features specified elsewhere.

B. Individual controllers for mechanical equipment: furnished under the mechanical division and installed under this section.

C. Individual controllers for other than mechanical equipment: furnished with the equipment and installed under this section.

1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Division 15 - All applicable Sections.

B. Section 16220 – Motor Starters

C. Section 16230 – Motor Control Centers

D. Section 16440 – Distribution Panels

E. Section 16912 – Mechanical Systems Controls.

1.3 APPLICABLE DOCUMENTS

A. NEMA - Industrial Control.

B. NEMA MG-1 - Motors & Generators.

C. NEC - Article 430.

D. NFPA-70.

1.4 SUBMITTALS

A. Submit under provisions of Section 01330, “Submittal Procedures”.

B. Submit shop drawings for approval of all control items including catalog cuts and wiring diagrams showing sizes, arrangements and pertinent details.

C. Submit a manual for all controllers.

D. Submit shop drawings for approval for motors indicating sizes and characteristics. Submit motor data with the driven products such as pumps and fans.

1.5 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 MOTORS

A. Up to and including 1/2 HP: operate at 120 volts - single phase - 60 cycles, unless otherwise indicated.

B. All 3/4 HP motors: operate at 208 volts - single phase - 60 cycles, unless otherwise indicated.

C. 1 HP and over: operate at 480 volts, 3 phase 60 hertz, unless otherwise indicated.

D. All electric motors: furnished with their related equipment.

E. All electric motors installed out of sight to its starter or circuit protector: provide a non-fusible disconnect switch at the motor.

F. Design: Integral horsepower and 3 phase motors generally of drip-proof design; however, motors in damp or wet locations shall be epoxy-encapsulated. Motors over 1/2 HP: squirrel cage, induction type, 60 hertz, voltage and phase as shown on the drawings.  All motors with belt drive: provide with sliding bases, rails and adjusting screws, and sized to operate within rated HP.  Motors shall not be size to operate in their service factor.

G. All motors: 

1. Provide a minimum power factor of 85 percent at 100 percent load. 

2. Provide a minimum efficiency of 91.7 percent per IEEE test procedure 112 Method B at 100 percent load.

H. Manufacturer: of domestic manufacturer as produced by one (1) of the following:

1. General Electric.

2. Westinghouse.

3. Toshiba.

4. U.S. Motors
5. Baldor.  

2.2 STARTERS

A. Manual Motor Starters: Installed at the motor.  Provide in NEMA 1 enclosure except as otherwise noted.

B. Fractional horsepower: Quick-make, quick-break, toggle action inoperative unless thermal unit is in position. One-piece melting alloy thermal units.  Refer to Section 16220-Motor Starters.
C. 
1. 
2. 
3. 
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D. 
2.3 MOTOR PROTECTION

A. Protect each three phase motor against:

1. Contact Failure.

2. Loss of any phase (Single Phasing).

3. Low Voltage.

4. High Voltage.

5. Voltage Unbalance.

6. Phase reversal.

B. Provide the protector with the following:

1. Automatic power system range sensing.

2. Adjustable trip delay, restart delay and voltage adjustment.

3. Unbalance trip point.

4. LED status indicators.

C. Characteristics:

1. 3-Phase Line Voltage 200 - 480 VAC.

2. Frequency 50* - 60 Hz.

3. Operating Points:

(a) Low Voltage (percent of Set Point):
(1) Trip 90 percent plus or minus 1 percent.
(2) Reset 93 percent plus or minus 1 percent.

(b) High Voltage (percent of Set Point):
(1) Trip 110 percent plus or minus 1 percent.
(2) Reset 107 percent plus or minus 1 percent.

(c) Voltage Unbalance (NEMA):
(1) Trip 2 percent - 8 percent Adjustable.
(2) Reset Trip Setting minus 1 percent.

(d) Trip Delay Time:
(1) Low Voltage, High Voltage and Unbalance Faults 2 - 30 Seconds Adjustable.
(2) Single Phasing Faults (> 15 percent UB) 2 Seconds.

(e) Restart Delay Time:
(1) After a Fault 2 - 300 Seconds Adjustable.
(2) After a Complete Power Loss 2 - 300 Seconds Adjustable.
(3) After Control Power Loss 2 - 300 Seconds Adjustable (180 Seconds when in “MAN” position).
(4) Output Contact Rating (Pilot Duty) SPDT 480 VA @ 120/240 VAC.

(5) Transient Protection (internal): 2500 V for 10 Seconds.

(f) Repeat Accuracy:
(1) Fixed Conditions plus or minus 0.1 percent.

(2) Power Consumption: 6 Watts (Maximum).
(g) Weight: 1 pound. Note: * 50 Hz units will increase all delay times by 20 percent.
(h) Product: Motor Saver Model 455 as manufactured by Symcom, Inc.

PART 3 EXECUTION

3.1 INSTALLATION

A. 
B. Identify each motor to correspond with it's feeder and controller and the locations thereof if not immediately adjacent.

C. Install all equipment under provisions of manufacturer's recommendations.

D. Provide proper fuse protection for all equipment furnished under other sections and this section.  Fuse type and ampacity as per equipment manufacturer's data as indicated on nameplate.

END OF SECTION
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