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SECTION 15170

MOTORS AND MOTOR CONTROLLERS

1.00 GENERAL

1.01 PRINCIPAL WORK IN THIS SECTION

A. Electric motors.

NOTE:
EDIT TO SUIT JOB REQUIREMENTS.
MOTOR CONTROLLERS ARE NORMALLY FURNISHED BY DIVISION 16 WITH SOME EXCEPTIONS SUCH AS THOSE LISTED BELOW.  DO NOT ARBITRARILY ADD EQUIPMENT UNDER (Others).  ADD ONLY AFTER DISCUSSION WITH ELECTRICAL PROJECT MANAGER.

B. Motor controllers for:

1. Chillers.

2. Variable frequency drives.

3. Packaged equipment.

4. Others as specified elsewhere.

5. (Others).

1.02 quality assurance

A. Refer to General Provisions, Mechanical.

1.03 SUBMITTALS

A. Submit product data and diagrams for the following items per the provisions of Division 1 and this Division’s General Provisions:

NOTE:
THIS SHOULD BE A NUMERICAL LIST OF DETAILED ITEMS THAT THE ENGINEER WISHES TO REVIEW.  IT SHOULD BE SPECIFIC AND NOT VAGUE.  A DATABASE WILL BE GENERATED FROM THIS LIST (FOR EACH INDIVIDUAL PROJECT) AND THE SHOP DRAWING DEPARTMENT WILL TRACK THE PERFORMANCE OF THE CONTRACTOR.  THIS WILL TAKE THE GUESS-WORK OUT OF WHICH SUBMITTALS HAVE BEEN SUBMITTED AND WILL ALLOW US TO PRO-ACTIVELY KEEP THE CONSTRUCTION PROCESS ON SCHEDULE.

KEEP IN MIND THAT ANYTHING REQUESTED IN THE GENERAL PROVISIONS SECTION WILL BE TRACKED UNDER THE GENERAL DIVISIONS FILE (BY THE SHOP DRAWING DEPARTMENT). KEEP 1.03 SIMPLE AND ONLY HAVE A 1.03 A AND NO 103 B.

IF ITEMS ARE LENGTHY, PROVIDE A ONE OR TWO WORD DESCRIPTION WITH A COLON, FOLLOWED BY THE MORE LENGTHY DESCRIPTION.

1. Product data:  catalog cuts showing dimensions and ratings.  Submit guaranteed minimum efficiencies of motors with driven equipment submittal.

2. Diagrams:  wiring diagrams with electrical characteristics and connection requirements for each motor and motor controller supplied under this section and requiring field wiring.

2.00 PRODUCTS

2.01 MANUFACTURERS

NOTE:
USE ONLY MANUFACTURERS LISTED IN THE FOLLOWING LIST:

A. Motors:

1. Standard efficiency:

a. Seimans-Allis.

b. Century Electric Co.

c. General Electric.

d. Lincoln Electric Co.

e. Westinghouse.

f. Gould Inc.

g. Baldor.

h. Reliance.

i. Or equal.

2. High efficiency:

a. Westinghouse Mac II high efficiency mill and chemical service motor.

b. Gould E-Plus.

3. Premium efficiency.

NOTE:
DELETE IF MOTOR CONTROLLERS ARE SPECIFIED IN DIVISION 16.

B.  Motor controllers:

1. Allen‑Bradley.

2. Cutler‑Hammer.

3. General Electric.

4. Square D.

5. Westinghouse.

NOTE:
MAKE SURE THAT REQUIREMENTS INCLUDED IN 2.02 THROUGH THE END OF PART 2 DO NOT CONFLICT WITH MANUFACTURERS AND PRODUCTS SPECIFIED.

2.02 MOTORS

A. General:

1. In accordance with NEMA, EPAct 92, IEEE, and ANSI C50 standards.

2. Capacity:

a. Minimum horsepower indicated.

b. To operate driven devices under all conditions without overload.

3. Squirrel‑cage induction type, NEMA Design B: insulation class B, continuous duty, 40oC ambient, 60 Hz.

4. Speed:  1750 RPM, unless otherwise indicated.

5. Enclosure:

a. Standard efficiency - ODP.

b. High efficiency - ODP, TEFC, TENV.

c. Premium efficiency - TEFC, TENV.

6. NEMA locked rotor CODE "G" or better.

7. Service factor for drip‑proof enclosure 1.15 minimum.

a. Motor not to be operated in service factor area unless specifically noted for individual motors.

8. Type:

a. 1/3 hp and smaller:  single‑phase, NEMA rated for 110V.

1) With built‑in overload protection where required.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

b.  1/2 hp and larger:  3 phase, NEMA rated for 460V or as scheduled.

9. Bearings, except as noted:

a.  Ball or roller type.

NOTE:
OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:  SPECIFY ONE OR OTHER.

OPTION 1

b. Grease lubricated:

1) Pressure type lubricating fittings similar to Alemite.

2) Keystone pressure relief fittings, extended to accessible locations.

OPTION 2

c. Sealed, permanently lubricated.

B. Belt‑connected motors:

1. Foundation slide base.

2. Shaft as required for aligning pulleys.

NOTE:
USE OF ANY OTHER SPECIAL‑TYPE MOTORS, SUCH AS WOUND ROTOR OR SYNCHRONOUS, MUST BE APPROVED BY DEPARTMENT CHIEF ENGINEER.  WHERE ECONOMIC STUDIES JUSTIFY THE USE OF HIGH EFFICIENCY MOTORS, ADD THE FOLLOWING PARAGRAPH.  NOTE THAT HIGH EFFICIENCY MOTORS ARE AVAILABLE IN TEFC OR TENV ENCLOSURES ONLY, AND NOT IN OPEN DRIP‑PROOF.   IDENTIFY HIGH EFFICIENCY MOTORS ON SCHEDULES.  REVIEW WITH DEPARTMENT CHIEF ENGINEER FOR DETAILED SPECIFICATION.

C. Efficiency:

1. Per IEEE Standard 112, 1992, Test Method B.

2. Per EPAct 92, test procedures in NEMA Standards Publication MG1-1987.

3. Unless noted otherwise, all motors shall be of high efficiency.

4. "High Efficiency" ODP & TEFC motors shall have guaranteed minimum efficiencies equivalent to or exceeding the following:

	
	
	ODP
	
	
	TEFC
	

	Number of Poles

Motor Horsepower
	1200
	1800
	3600
	1200
	1800
	3600

	1
	80.0
	82.5
	X
	80.0
	82.5
	75.5

	1.5
	84.0
	84.0
	82.5
	85.5
	84.0
	82.5

	2
	85.5
	84.0
	84.0
	86.5
	84.0
	84.0

	3
	86.5
	86.5
	84.0
	87.5
	87.5
	85.5

	5
	87.5
	87.5
	85.5
	87.5
	87.5
	87.5

	7.5
	88.5
	88.5
	87.5
	89.5
	89.5
	88.5

	10
	90.2
	89.5
	88.5
	89.5
	89.5
	89.5

	15
	90.2
	91.0
	89.5
	90.2
	91.0
	90.2

	20
	91.0
	91.0
	90.2
	90.2
	91.0
	90.2

	25
	91.7
	91.7
	91.0
	91.7
	92.4
	91.0

	30
	92.4
	92.4
	91.0
	91.7
	92.4
	91.0

	40
	93.0
	93.0
	91.7
	93.0
	93.0
	91.7

	50
	93.0
	93.0
	92.4
	93.0
	93.0
	92.4

	60
	93.6
	93.6
	93.0
	93.6
	93.6
	93.0

	75
	93.6
	94.1
	93.0
	93.6
	94.1
	93.0

	100
	94.1
	94.1
	93.0
	94.1
	94.5
	93.6

	125
	94.1
	94.5
	93.6
	94.1
	94.5
	94.5

	150
	94.5
	95.0
	93.6
	95.0
	95.0
	94.5

	200
	94.5
	95.0
	94.5
	95.0
	95.0
	95.0


NOTE:
COORDINATE MULTISPEED MOTORS WITH ELECTRICAL DEPT.  INDICATE MOTOR SPEEDS ON ELECTRICAL DATA SHEET.  IDENTIFY NORMAL SPEED.

D.  Multispeed motors:

1. Two-speed, single winding.

2. Variable torque.

3. Except as noted otherwise.

2.03 MOTOR CONTROLLERS

NOTE:
ON PROJECTS WHERE DIVISION 16 IS USED, CHOOSE OPTION 1.

OPTION 1 

A. Refer to Division 16.

OPTION 2 

B. Individually Mounted Controllers:

1. Type:  All controllers full voltage non‑reversing type unless otherwise noted.

2. Enclosures:  NEMA general purpose, except as noted.

3. Components:

a. Terminals:  Copper.

b. Overload protection:  In each phase leg with reset in enclosure.  Sizing of overload protection shall be as per motor manufacturer's recommendation for the particular motor.

c. Pilot lights:

1) 6 V incandescent lamps.

2) Candelabra base receptacle with transformer for lamps.

d. Switches:  Horsepower rated, external padlocking type.

e. Auxiliary relays:

1) To supplement auxiliary contact in controllers:  Minimum 10 W coil and 2 normally open and 2 normally closed contacts.

2) With step‑up auxiliary transformer where required, for remote control operation over 400 ft. from controllers.

3) For automatically operated motors over 40 hp with adjustable time delay set to prevent restarts until motor has come to a complete stop.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

4) For automatically operated motors over ‑‑‑ HP on emergency supply with adjustable time delay relay to delay restart on normal power failure.

NOTE:
MANUAL STARTERS ARE USED FOR ONLY SMALL MOTORS.  COORDINATE WITH ELECTRICAL ENGR.

4. Manual type:

a. Toggle switches with overload protection.

b. Manual automatic control with run/auto selector switch.

5. Magnetic type:

a. Coil:  Minimum 10 W, 110 to 125 V operating.

b. Contacts:  Main line and minimum 2 normally open and 2 normally 10 Amp auxiliary.

c. Control transformer:  For motors over 120 V to step down control voltage to 120 Volts; of required capacity with fuse and ground connection on low voltage side.

d. Manual control:  Momentary contact push buttons, pilot light and low voltage protection.

6. Manual‑automatic control:  Provide HOA selector switch, pilot light and low voltage release as required.  Wire safety controls common to manual and automatic control.

C. Controller Type:  Equal to Cutler‑Hammer, of catalog numbers specified, modified as noted.  Coordinate controller and auxiliaries with motors supplied.

NOTE:
ADD OR DELETE AS REQUIRED.  FOR MANUAL OR AUTOMATIC OPERATION OF 120 VOLT MOTORS, WITH IN‑LINE CONTROL DEVICES: CHECK USE OF MAGNETIC CONTROLLERS FOR REMOTE CONTROL OF MOTOR.

1. Manual type:

a. Single speed:

1) Two pole manual type with pilot light and overload protection.

2) Run/auto selector switch for automatic operation.

3) Catalog No. 9101.

b. Two speed:

1) FAST‑SLOW‑OFF selector switch with overload protection for each speed and two pilot lights.  Automatic time delay between fast and slow selections.

2) Run/auto selector switch for automatic operation.

3) Catalog No. 9106.

NOTE:
FOR 3 PHASE AND/OR INTERLOCKED MOTORS.  COORDINATE WITH ELECTRICAL DEPARTMENT.

2. Magnetic type:

NOTE:
FOR SINGLE MOTORS SUPPLIED BY INDIVIDUAL BRANCH CIRCUITS.

a. For single motors:

1) Full voltage combination non‑reversing magnetic starter, with unfused disconnect switch, reset button, pilot lights and overload protection.

2) START‑STOP pushbuttons, or HOA selector switch, as required.

3) Catalog No. A30.

NOTE:
FOR MOTORS GROUP‑WIRED TO COMMON TERMINAL FOR RECEIVING SINGLE BRANCH CIRCUIT (SUCH AS DUPLEX UNITS).  IDENTIFY EQUIPMENT.

b. For group wired motors:

1) Full voltage combination non‑reversing magnetic starter, with fused disconnect switch, reset button, pilot lights and overload protection for:                    .

2) START‑STOP pushbuttons, or HOA selector switch, as required.

3) Catalog No. A30.

c. Two speed type:

1) Full voltage combination non‑reversing magnetic starter, with unfused disconnect switch, reset button, red, green and amber indicating lights and overload protection for each speed.  Automatic time delay between fast and slow selections.

NOTE:
CHECK FOR REQUIRED WINDINGS.

OPTION 1

2) Two speed, one winding.

OPTION 2

3) Two speed, two windings.

4) FAST‑SLOW‑STOP pushbuttons.

5) Decelerating relays for automatic high to low speed operation.

NOTE:
FOR REVERSING MOTORS.

6) Time delay relays for automatic reversing.

7) Catalog No. A700 as required by motor winding.

3. Reduced inrush type:

NOTE:
COORDINATE WITH ELECTRICAL DEPT AND LIST ON MECHANICAL SCHEDULE SHEET UP TO ‑‑‑‑‑ HP:  ACROSS‑THE‑LINE STARTING.  ‑‑‑‑‑ HP AND LARGER:  REDUCED INRUSH CURRENT STARTING.  SELECT REDUCED INRUSH CONTROLLERS IN ACCORDANCE WITH THE FOLLOWING:

TWO STEP STARTING:

1.
STAR‑DELTA,  33% NORMAL INRUSH CURRENT,  33% NORMAL STARTING TORQUE.  REQUIRES BRINGING MOTOR FIELD CONNECTION OUT TO TERMINAL BOX.

2.
PART WINDING,  65% NORMAL INRUSH CURRENT,  40% NORMAL STARTING TORQUE.  GENERALLY MOST ECONOMICAL FOR USE WITH FANS AND PUMPS.  REQUIRES SPECIALLY WOUND MOTORS.


TWO OR MORE STEP STARTING:  (MORE EXPENSIVE)

1.
AUTOTRANSFORMER,  80% OR 65% OR 50% TAP, 64% OR 42% OR 25% INRUSH CURRENT AND STARTING TORQUE.


CAREFULLY COORDINATE REDUCED INRUSH CONTROLLERS WITH MOTORIZED EQUIPMENT MANUFACTURER.

OPTION 1

a. Closed transition, star‑delta type.

1) Combination unfused disconnect switch and magnetic starter with reset button, pilot lights and overload protection.

2) START‑STOP pushbutton, or HOA selector switch, as required.

3) Cat. No. A490.

OPTION 2

b. Part winding type.

1) Combination unfused disconnect switch and magnetic starter with reset button, pilot lights and overload protection.

2) START‑STOP pushbutton, or HOA selector switch, as required.

3) Catalog No. A460.

OPTION 3

c. Autotransformer, closed transition type.

1) Combination unfused disconnect switch and magnetic starter with reset button, pilot lights and overload protection.

2)      steps,      % taps.

3) START‑STOP pushbutton, or HOA selector switch, as required.

4) Catalog No. A400.

4. Pushbutton station with:

a. START‑STOP oiltight pushbutton with pilots light and lockout provision.

b. Catalog No. 10250T.

NOTE:
HOA SWITCHES CANNOT OPERATE IN PARALLEL WITH EACH OTHER.

5. Hand‑Off‑Auto station with:

a. Oiltight HOA selector switch, pilot lights and lockout provision.

b. Catalog No. 10250T.

6.  Fuses:  Specified in DIVISION 16 ‑ ELECTRICAL.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

7. Elapsed time meter for each motor.

8. For duplex units:

NOTE:
OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

a. 4PDT transfer switch.

b. Automatic electric alternator.

3.00 EXECUTION

3.01   INSTALLATION

A. Where packaged equipment is provided with factory mounted pre-wired control panels and motors, (panels containing starting and control equipment) a single point power connection will be made under Division 16.

B. Where other motor controllers and/or control panels, alarm switches, or control devices are supplied loose for packaged equipment, they will be installed as specified in Division 16.  When there are air, water or other fluid connections, they shall be mounted as specified in this Division.  

C. Drawings indicate engineers understanding of system electrical requirement.  Systems supplied with requirements that differ from that will be supplied at no additional cost to the Owner.  Power connections to the motor controller/panel and from the motor controller/panel to the motor(s) will be provided as specified in Division 16.

D. Motor controllers and/or control panels for other equipment supplied under this section, will be installed as specified in Division 16, with power wiring connection as described above.

E. Control wiring, air, water or other fluid connections shall be provided. 

3.02 TESTING

Same as DIVISION 16 for Motor Controllers.

END OF SECTION

NOTE:
REVIEW THE WORK INCLUDED ARTICLE 1.01.  FOR EACH ITEM LISTED THERE MUST BE A CORRESPONDING ARTICLE IN PART 2 AND/OR PART 3.
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