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SECTION I 



 

INSTALLATION AND IMPELLER ADJUSTMENT INSTRUCTIONS 

OIL LUBRICATED MIXED FLOW PUMPS 

VERTICAL HOLLOW SHAFT MOTOR 

 

WARNING 
If the user or installer of this pumping equipment is not experienced in this type of installation, start-up, and 

operation, or has any questions, please contact your equipment distributor, or the factory at (562) 946-1414, 

Fax (562) 941-3730, e mail: pumpinfo@cascadepump.com 
 

 

Pump Installation 

1. Lift and set pump with anchor bolts through holes in baseplate.  Pump should sit on leveling 

nuts threaded on anchor bolts. 

 

2. Level pump using machined surface of motor mounting base on pump head (bubble level on 

good quality mechanics level) using leveling nuts on anchor bolts. 

 

3. Make up discharge pipe connection making sure that pump discharge nozzle is not placed in 

a bind.  Pump discharge should be free standing without any loading from discharge pipe. 

 

4. Grout under baseplate. 

 

5. Install hold down nuts on anchor bolts to secure baseplate to foundation. 

 

6.  Verify that tension nut and lock ring are secure. 

 

7.  Install oil reservoir, solenoid valve (if furnished), needle valve dripper and copper tubing in 

accordance with instructions furnished separately (see Installation and Operation of Drip 

Feed Oil Lubrication System).  Fill reservoir with ISO Viscosity grade 32, 135-165 SUS @ 

100° F. oil. 

 

Motor Installation 
 

1. Review motor operating manual. 

 

2. Make sure machined surfaces of motor mounting base on pump head and motor base are 

clean and alignment registers are free of burrs. 

 

3. Mount and secure motor to pump head.  Make sure male/female registers join properly. 

 

4. Connect power leads to motor (see motor wiring diagrams). 

 

5. Fill motor with recommended lubricant (see motor operating manual). 

 

6. Remove hood from top of motor. 

 

7. Optional recommendation is to remove non reverse ratchet assembly from top of motor. 

 

8. Bump motor to check rotation.  Rotation should be counter clockwise from top of motor. 

 

9. Reinstall ratchet assembly if it was removed. 

 



 

 

INSTALLATION AND IMPELLER ADJUSTMENT INSTRUCTIONS 

 

Headshaft Installation 

 

1. Take gib key from motor and hand fit to headshaft keyway.  Some hand filing may be needed 

on key or keyway to allow a smooth fit. 

 

2. Install headshaft (without gib key) through motor.  Couple to lineshaft (threads are left hand). 

Tighten shaft into coupling so that shafts butt.  Coupling should be centered at shaft joint. 

 

3. From top of motor, align keyway on clutch to keyway on headshaft.  Insert gib key. 

 

 

Impeller Adjustment 
 

1. From top of motor, make sure impeller is seated in bowl.  Using a rubber mallet tap on top of 

shaft.  Sound, or feel, should be “solid”. 

 

2. For ease of impeller adjustment mark the location of the 4 small tapped holes on the motor 

clutch outside the diameter of the adjusting nut. 

 

3. Thread adjusting nut onto headshaft (right hand thread) until it seats on top of clutch. 

 

4. Using a wrench or strap wrench, turn adjusting nut approximately 1/2 turn.  Rotate nut 

forward until lock screw hole in nut aligns with a tapped hole in motor clutch.  Insert and 

secure lock screw to motor clutch. 

 

5. Attempt to rotate shaft/impeller assembly by hand.  This can be done at top of motor by 

rotating the ratchet (clutch) assembly.  If the shaft/impeller assembly appears to rotate free, 

then, as a second check, rotate the shaft by hand just above the packing box.  Shaft should 

rotate freely without interference or binding.  If there is difficulty in rotating the shaft, rotate 

adjusting nut forward an additional ¼ turn to next tapped hole in motor clutch and rotate 

shaft again.  If difficulty persists contact the factory for further direction. 

 

6. Reinstall motor hood. 

 

Initial Start 
 

1. Make sure all bolting on pump, motor and discharge connection are secure. 

 

2. If possible, energize solenoid valve and open needle valve to allow oil to flow into tension 

nut body.  Allow oil to flow approximately 5 minutes prior to motor start. 

 

3. Start motor. 

 

4. Adjust oil drip rate on needle valve to 20 to 30 drops per minute.  After a short run time then 

reduce to 6 to 8 drops per minute for normal operation. 

 

5.  Do a visual inspection of pump and motor to make sure equipment is operating properly 

without leaks, or excessive vibration or noise. 

 



INSTALLATION 

1.  Mount oil reservoir on the bracket using cap screws furnished. 

2.  Connect the solenoid valve (when furnished) and the dripper, as shown. 

3.  Connect the copper tubing from the dripper to the nearest opening in the tension nut. The opening on  

the opposite side of the tension nut should be plugged. The tubing should slope downward with no      

kinks which might cause an air lock. 

 

SOLENOID VALVE - OPTIONAL - FOR AUTOMATIC OPERATION 

1.  Be sure solenoid valve is mounted between reservoir and dripper. The opening labeled “in” should be 

     nearest the reservoir. 

2.  The leads are usually wired across two of the motor leads at the junction box. Be sure the voltage  

     stamped on the top of the valve agrees with the power supply. This can be within plus or minus 10%. 

 

OIL LUBRICATION SYSTEM  OPERATION 
A one-quart oil reservoir was furnished with the pump.  With a set drip rate of 8 to 10 drops of oil per 

minute, one-quart of oil will last approximately 24 hours of pump run time.  The lube system is designed 

such that the oil gravity flows down the shaft. Excess will exit through the bypass port and mix with the 

pumpage.  

 

Refer to the instruction plate mounted on the oil reservoir for the type and grade of oil to use.  Typically any 

ISO 32 grade, 135-165 SUS, non-detergent, turbine oil can be used. 

 

 

Cascade Pump Company 

Santa Fe Springs, CA  

 



GUIDE TO TROUBLESHOOTING  

CONDITION  PROBABLE CAUSE  REMEDY 
Pump Will 
Not Run 

1. Motor overload protection contacts open.
    a. Incorrect control box. 
    b. Incorrect connections. 
    c. Faulty overloads. 
    d. Low voltage. 
    e. Ambient temperature of control box or  
        starter too high. 
2. Blown fuse, broken or loose electric 
    connections. 
3. Defective Motor. 
4. Faulty control equipment. 
5. Faulty switch. 
6. Pump binding. 

1. a. Check nameplate for HP and voltage.
    b. Check wiring diagram furnished with starter. 
    c. Replace. 
    d. Check voltage at pump side of control box. 
    e. Use ambient compensated relays. 
2. Check fuses, relays or heater elements for  
     correct size and all electrical connections. 
3. Repair or replace. 
4. Check all circuits and repair. 
5. Repair or replace. 
6. Pull master switch, rotate pump by hand to check. 
    Check impeller adjustment or disassemble unit to  
    determine cause. 
 

Pump Runs 
But No 
Water 
Delivered 

1. Discharge pipe check valve backward.
2. Discharge pipe check valve stuck. 
3. Unit running backward. 
4. Operating head too high for pump. 
5. Pump not submerged. 
6. Excessive amounts of air or gas. 
7. Intake strainer or impeller plugged or pump in 
     mud or sand. 
8. Impeller(s) loose on shaft. 
 

1. Reverse check valve. 
2. Free the valve. 
3. Check rotation. Make sure it is counter clockwise 
    From top of motor. If not, reverse motor leads or  
    phasing problem. 
4. Check with performance curve. 
5. Lower pump if possible or add water to sump. 
6. Vent pump discharge pipe. 
7. Pull pump and clean. 
8. Pull pump and repair. 
     

Reduced 
Capacity 

1. Bypass open. 
2. Operating head too high for pump. 
3. Motor not coming up to speed. 
4. Strainer or impellers partly plugged. 
5. Scaled or corroded discharge pipe or leaks  
     anywhere in system. 
6. Excessive amounts of air or gas. 
7. Excess wear due to abrasives. 
8. Impellers not properly adjusted. 
9. Impeller(s) loose on shaft. 

1.Check bypass valving. 
2. Check performance curve. 
3. Check voltage while unit is running. 
4. Pull pump and clean. 
5. Replace pipe or repair leaks. 
6. Correct conditions. 
7. Replace worn parts. 
8. Check impeller running clearance and adjust if  
     needed. 
9. Pull unit and repair. 
 

Motor 
Overloaded 

1. Line voltage not correct.
2. Faulty equipment used to check 
3. Specific gravity higher than design. 
4. Operation at point on pump curve other than  
     design. 
5. Motor speed too high. 
6. Impellers dragging. 
7. Pump in bind. 

1. Check and correct. 
2. Check equipment. 
3. Correct specific gravity or reevaluate system. 
4. Check performance curve. 
5. Line voltage too high or incorrect frequency. 
6. Readjust impeller running clearance. 
7. Pull master switch, rotate pump by hand to check.  
    disassemble unit to determine cause. 
 

 

 

 

1 
 



GUIDE TO TROUBLESHOOTING  

2 
 

CONDITION  PROBABLE CAUSE  REMEDY 
Pump  
Vibrating 
Excessive  
And Noisy 

1. Unit running backwards.
2. Pump breaking suction and pumping air. 
3. Loose fasteners. 
4. Badly worn motor or pump bearings. 
5. Impeller(s) loose on shaft. 
6. Pump & motor shafts misaligned. 
7. Stress due to piping misalignment. 

1. Check rotation. Make sure it is counter clockwise
     from top of motor.  If not, reverse motor leads or  
     phasing problem. 
2. Lower pump or reduce capacity. 
3. Check all bolts, nuts, etc. 
4. Pull unit and repair. 
5. Pull unit and repair. 
6. Pull unit and repair. 
7. Adjust piping connection(s) to not have any 
    stress on pump discharge or suction. 
 

Excess 
Wear 

1. Abrasives. 
2. Pump in bind. 
3. Vibration. 
 

1. Clean system.
2. Pull master switch, rotate pump by hand to check.  
    Disassemble unit to determine cause. 
3. Determine cause and correct. 
  

Corrosion  1. Impurities. 
2. Corrosive liquid. 
 

1. Analyze fluid.
2. Change to corrosion resistant materials. 
 

Pumped 
Liquid in  
Enclosing  
Tube 

1.Insufficient pressure and flow from lubricating
    system. 
2. Worn bowl bearings. 
3. Defective enclosing tube or connector bearing  
    thread. 
4. On oil lubricated design, bypass port in discharge 
    bowl is probably plugged. 
 
 

1. Adjust pressure/flow. Check for blockage.
2. Replace bearings. 
3. Check and replace if necessary. 
4. If plugged, clean out port. 

Excessive 
Packing  
Box 
Leakage 

1. Gland not properly tightened.
2. Ends of packing not staggered. 
3. Worn packing or sleeve. 

1. Adjust as necessary. 
2. Repack. 
3. Replace worn parts. 

Overheating  A. Bearings 
    1. Shaft bent. 
    2. Rotating elements bind. 
    3. Pipe strain. 
    4. Insufficient bearing lubrication. 
    5. Incorrect type grease or oil. 
    6. Flushing water not circulating through  
        enclosing tube. 
 
B. Packing Box 
    1. Packing gland too tight. 
    2. Water flush line plugged. 

A.
     1. Remove and straighten or replace. 
     2. Check for bent shaft. 
     3. Adjust piping connection(s) to not have any 
         stress on pump discharge or suction. 
     4. Increase lubrication. 
     5. Correct. 
     6. Check for blockage or insufficient pressure. 
 
B. 
     1. Loosen gland until temperature drops. 
     2. Correct. 
  

 



 
 

DISASSEMBLY INSTRUCTIONS 
OIL LUBRICATED MIXED FLOW PUMPS 

VERTICAL HOLLOW SHAFT 
 
 
 
I.  DRIVER. 
 
 1.  Shut-off power. 
 2.  Disconnect electrical leads to driver. 
 
II.  DRIVER COUPLING. 
 
 1.  Vertical hollow shaft driver. 
  (a)  Remove lock screw in driver headshaft adjusting nut. 
  (b)  Loosen adjusting nut until propeller/impeller bottoms. 
  (c)  Unscrew sleeve motor coupling below driver (LH threads). 
  (d)  Remove headshaft up through driver. 
  (e)  Remove driver. 
 
III.  PUMP REMOVAL. 
 
 1.  Disconnect elbow connection. 
 2.  Remove baseplate mount nuts. 
 3.  Drain oil reservoir if applicable, disconnect oil lines. 
 4.  Lift pump off mounting floor. 
 5.  Lay pump horizontally on supports. 
 6.  Remove lubrication lines/guards. 
 
IV.  PUMP DRIVE COUPLING. 
 
 1.  Remove pump half coupling (2-3 piece unit). 
 
V.  COLUMN/ELBOW DISASSEMBLY. 
 
 1.  (a)  Oil Lube - one (1) piece bronze tubing tension nut, remove tubing tension nut (RH 
  thread). 
      (b)  Oil Lube - three (3) tubing tension nut assembly, remove tension nut lock ring  
  (bronze) and tension nut (cast iron) (RH thread). 
 2.  Remove bolts at column flange below motor base. 
 3.  Remove elbow or baseplate column section. 
      (a)  Oil/Grease Lube - remove exposed enclosing tube sections (5’-0” or less),   
  lineshaft bearing and shaft coupling. 
 
 
 
 
 
 



 
 

DISASSEMBLY INSTRUCTIONS CONT. 
 
 
 
VI.  BOWL DISASSEMBLY. 
 
 1.  Remove suction bowl bolts, remove suction bowl. 
 2.  Remove impeller locking device. 
      (a)  Mixed Flow sizes #6, #8 & #6 two-stage, set screw in hub between blades. 

(b)  Mixed Flow sizes #10 through #20 (one-stage) utilizes a TRU-ARC ring to 
support the thrust collars.  Use TRU-ARC pliers to remove ring. 

      (c)  Mixed Flow sizes #24 through #42 (one-stage) utilize a bolted thrust collar  
  retainer, remove bolts. 
      (d)  Mixed Flow sizes #8 through #42 (two-stage) utilize bolted thrust collar retainers, 
   remove bolts. 
 3.  Remove impeller thrust collar halves. 
      (a)  Pump sizes #20 and smaller - raise the impeller relative to the shaft until the split  
  thrust collars are exposed (about 1/2 inch) and remove collars. 
      (b)  Pump sizes #24 Mixed Flow and larger - the split thrust collars will be exposed  
  after removal of thrust collar retainer.  Raise impeller about 1/2” on shaft and  
  remove collars. 
      (c)  Remove impeller from bowl shaft, units are keyed to the shaft. 
 4.  Two-stage bowl assembly - intermediate bowl. 
      (a) Repeat steps 2, 3 & 4. 
 5.  Remove bowl shaft. 
 
VII.  PUMP ASSEMBLY. 
 
 1.  Inspect all mating surfaces for burrs and foreign matter. 
 2.  Inspect all threads for damage. 
 3.  Inspect all shafting for damage and straightness (± .005”) 
 4.  Apply thread lubricant to all threads. 
 5.  Reverse disassembly procedure to assemble. 
 



 

 

 

START-UP & OPERATION 

 

 

CAUTION:  Prior to starting verify that the pump and motor turn freely.  Thoroughly 

check the pumping system.  Verify that all piping is in place and that valves and gauges are 

operating properly.  Verify that bolts and nuts are tight.  Be sure that no foreign matter is 

near any of the rotating parts.  Verify that all electrical connections are correct and tight.  

Verify that driver unit has proper lubrication.  Verify that there is an adequate source of 

fluid at the suction side of the pump and that the discharge valve is open. 

 

1.  Follow the manufacturer’s start-up procedures for starting the driver unit and for proper 

     lubrication requirements. 

 

2.  Observe pump during start-up.  It should run smoothly and without excessive vibration. 

 

3.  While the pump is in operation, check it on a regular basis (hourly is suggested) to verify that 

     the pump is operating correctly and no evidence of heat build up and that the driver is  

     operating properly. 

 

 



 
 
 

Emergency / Normal Operation Instructions 
 
 
 
 
 
 
OPERATING INSTRUCTIONS: 
 

1. Normal Operation – The pump should be run with all valves open. 
 
2.  Emergency Conditions – No special actions are required for operation 

under emergency conditions. 

    



BOLT TORQUE VALUES 

Column Flanges 

 

There are no specific bolt torque value requirements for the bolts used to secure column 

flanges on the pump.  If an impact wrench is used, spin the nut or cap screw to a snug 

condition.  (Snug condition is the point when the socket ceases to turn freely and the wrench 

begins to impact.)  Continue to tighten the bolts a minimum ½ turn to maximum ¾ turn. 

Torque Values for Standard Fasteners 

 

Max Torque (foot-pounds) for Clean, Dry Threads 

Bolt Size-Thread Pitch Grade 2 Grade 5 Grade 8 

1/4 –20 6 10 12 

1/4 –28 7 12 15 

5/16-18 13 20 24 

5/16-24 14 22 27 

3/8-16 23 36 44 

3/8-24 26 40 48 

7/16-14 37 52 63 

7/16-20 41 57 70 

1/2-13 57 80 98 

1/2-20 64 90 110 

9/16-12 82 120 145 

9/16-18 91 135 165 

5/8-11 111 165 210 

5/8-18 128 200 245 

3/4-10 200 285 335 

3/4-16 223 315 370 

7/8-9 315 430 500 

7/8-14 340 470 550 

1-8 400 650 760 

1-14 460 710 835 
 

 



    

 

 

 

 

Important Notice 
 

 

Failure to follow instructions may cause serious personal injury or 

property damage. 
 

 

 

 

                                                                                                                                                    

 

 

 

CAUTION: The equipment supplied can cause serious personal injury or 

death if mishandled and extreme care is not exercised in the operation of the 

equipment. NO ONE SHOULD EVER BE ALLOWED NEAR THE 

SUCTION OR OPEN DISCHARGE OF THE PUMP DURING 

OPERATION. A double custody lock should be installed on circuit breaker 

before anyone should be allowed to do any checking, maintenance or other 

work on equipment. If the unit is supplied from the factory with OSHA 

approved coupling guards they must be installed at all times during operation 

to prevent injury to personnel.  
 

 

                                                                                                                                                       

 

 

 



    

 
 
 
 

 

Pump / Driver 

Preventive Maintenance Requirements 

 

 
A periodic once a month inspection is suggested for all units. 

During this inspection the pump and driver should be checked for 

performance and change in noise or vibration level, loose bolts or 

piping, dirt or corrosion. Clean and repair all areas rusted or 

corroded. It is very helpful to develop a vibration trend analysis 

based upon periodic vibration reading recordings. This will 

determine optimum repair frequency. 
 

 

 

 



    

 
 
 
 

SAFETY PRECAUTIONS 

 
Qualified personnel must perform installation, operation, and maintenance.  It is important 

to observe safety precautions to protect personnel from possible injury.  Familiarization 

with the installation and operation manuals of the pump drivers (electric motors or gear 

drives from engines) is recommended.  Generally, the following precautions should be 

followed. 

 

1. Disconnect and lock out all power to the motor or engine prior to commencing any 

installation, maintenance, or repairs. 

2. Discharge pipe valve should be closed to prevent any back flow of water into the 

pump or sump. 

3. Cranes with adequate lifting capacity should be used to install the equipment. 

4. All rotating shafts and couplings must be adequately guarded before operating the 

gear drive or motor.  The top cover supplied with gear drive or motor must be 

installed prior to equipment start-up. 

5. Act with care in accordance with this manual’s prescribed procedures in handling 

and installing the equipment. 

6. Be sure equipment and accessories are electrically grounded and proper electrical 

installation wiring and controls are used in accordance with local national electrical 

codes. 

7. Be sure equipment is properly enclosed or protected to prevent children or 

unauthorized personnel in order to prevent possible accidents. 

8. Be sure the shaft gib key, applicable to hollow shaft drivers, is fully captive in the 

motor clutch before unit is energized or engaged. 

9. Provide proper safeguard for personnel against rotating parts. 

10. Avoid extended exposure to equipment with high noise levels.  Use ear protection 

where necessary. 

11. Observe good safety habits at all times and use care to avoid injury to yourself or 

damage to equipment. 

12. Observe all special instructions attached to the equipment.  Remove shipping 

fixtures if so equipped before energizing unit. 

13. Check motor or gear drive for proper rotation and phase sequence prior to coupling 

to the pump shaft. 

14. Electric motors can retain a lethal charge even after being shut off.  Certain 

accessories (space heaters, etc.) are normally energized when the motor is turned 

off.  Other accessories such as power factor correction capacitors, surge capacitors, 

surge capacitors, etc. can retain an electrical charge after being shut off and 

disconnected. 

 

 



 

 

 
 
 

CASCADE PUMP COMPANY 
STANDARD LIMITED WARRANTY 

 
 
All equipment of Cascade Pump Company manufacture is warranted against defects in material or 
workmanship under normal service for a period not to exceed one year from the date of start-up and 
acceptance, but not to exceed 18 months from shipment.  The company’s obligation under this 
warranty is limited, however, to replacing or repairing without charge, f.o.b. factory, any defective 
part or parts of its own manufacture.  No allowances will be made for local repair bills or expenses 
without the written approval of this company.  Cascade Pump Company can assume no obligation 
for damages or delay and no allowance for repairs or alterations unless officially authorized.  Other 
equipment supplied by Cascade Pump Company such as drivers, lubrication systems, etc. are 
guaranteed only to the extent of the original manufacturer’s guarantee, which is similar in warranty 
obligation and time period as Cascade Pump Company.   
 
THIS WARRANTY IS THE SOLE WARRANTY OF SELLER AND SELLER HEREBY 
EXPRESSLY DISCLAIMS AND BUYER WAIVES ALL OTHER WARRANTIES 
EXPRESSED, IMPLIED IN LAW OR IMPLIED IN FACT, INCLUDING ANY WARRANTIES 
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 
 
Seller’s sole obligation under this warranty shall be, at its option, to repair or replace any 
equipment (or its component parts) which has a defect covered by this warranty, or to refund the 
purchase price of such equipment or part.  Under the terms of this warranty, seller shall not be 
liable for (a) consequential, collateral, special or liquidated losses or damages; (b) equipment 
conditions caused by normal wear and tear, abnormal conditions of use, accident, neglect, or 
misuse of said equipment; (c) the expense of, and loss or damage caused by, repairs or alterations 
made by anyone other than the seller; (d) damage caused by abrasive materials, chemicals, scale 
deposits, corrosion, lightning, improper voltage, mishandling, or other similar conditions; (e) any 
loss, damage, or expense relating to or resulting from installation, removal or reinstallation of 
equipment; (f) any labor costs or charges incurred in repairing or replacing defective equipment or 
parts, including the cost of reinstalling parts that are repaired or replaced by seller; (g) any expense 
of shipment of equipment or repaired or replacement parts; or (h) any other loss, damage or 
expense of any nature. 
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NIDEC MOTOR CORPORATION
8050 WEST FLORISSANT AVE.
ST. LOUIS, MO 63136

 
DATE:  1/18/2017 P.O. NO.:  603202
  Order/Line NO.:  16705666  SO  100
TO: Cascade Pump Co

10107 S Norwalk Blvd
PO Box 2767
Santa Fe Springs, CA, 90670-0767

 

ATTN: DAN LINCOLN
 
Model Number:  NA
Catalog Number:  
 VHS Weather Protected
 CONF,MOTOR,VHS WPI

REVISIONS:
(NONE)

 
ALL DOCUMENTS HEREIN ARE CONSIDERED CERTIFIED BY NIDEC MOTOR CORPORATION.

THANK YOU FOR YOUR ORDER AND THE OPPORTUNITY TO SERVE YOU.
Features:
HOLD PRODUCTION
Horsepower .............. 00015.00~00000.00 ~ KW: 11.19
Enclosure ............... WPI
Poles ................... 08~00 ~ RPM: 900~0
Frame Size .............. 286~TPA
Phase/Frequency/Voltage.. 3~060~460 ~ Random Wound
Service Factor .......... 1.15
Insulation Class ........ Class "F" ~ Insulife 1000
Altitude In Feet (Max) .. 3300 Ft.(1000 M) ~ +40 C
Efficiency Class ........ Premium Efficiency
Application ............. Unknown
Customer Part Number .... SO#18659/60
12" Base ~ Coupling Size: 1-3/16" Bore, 1/4" Key
Non-Reverse Ratchet ~ Steady Bushing Not Requested
Pricebook Thrust Value (lbs).. 4200
Customer Down Thrust (lbs) ... 4200
Customer Shutoff Thrust (lbs).
Up Thrust (lbs): ~
Temperature Rise (Sine Wave): "B" Rise @ 1.0 SF (Resist)
NEMA Design ............. B
Starting Method ......... Direct-On-Line Start
Duty Cycle .............. Continuous Duty
Efficiency Value ........ 90.2 % ~ Typical
Load Inertia (lb-ft2): NEMA ~ NEMA Inertia: 400.00 ~ 1.00
Number Of Starts Per Hour: NEMA
Motor Type Code ............ AUS
Rotor Inertia (LB-FT²)  4.73 LB-FT²
Qty. of Bearings PE (Shaft)  1
Qty. of Bearings SE (OPP)  1
Bearing Number PE (Shaft)  7310 BEP
Bearing Number SE (OPP)  6210-2Z-J/C3

 
Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.

 



NIDEC MOTOR CORPORATION
8050 WEST FLORISSANT AVE.
ST. LOUIS, MO 63136

 
DATE:  1/18/2017 P.O. NO.:  603202
  Order/Line NO.:  16705666  SO  100
 
TO: Cascade Pump Co

10107 S Norwalk Blvd
PO Box 2767
Santa Fe Springs, CA, 90670-0767

 

ATTN: DAN LINCOLN
 
Model Number:  NA
Catalog Number:  
 VHS Weather Protected
 CONF,MOTOR,VHS WPI

REVISIONS:
(NONE)

 
ALL DOCUMENTS HEREIN ARE CONSIDERED CERTIFIED BY NIDEC MOTOR CORPORATION.

THANK YOU FOR YOUR ORDER AND THE OPPORTUNITY TO SERVE YOU.
Accessories:
Counter CW Rotation FODE
 

USE THE DATA PROVIDED BELOW TO SELECT THE APPROPRIATE DIMENSION PRINT
 
Horsepower  15
Pole(s)  08
Voltage(s)  460
Frame Size  286TPA
Outlet Box AF  2.59
Outlet Box AA  1.50

 
Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.



EFFECTIVE:

SUPERSEDES:

PRINT:

SHEET:

1  OF  1

ISSUED BY

APPROVED BYNidec Motor Corporation
St. Louis, Missouri

INFORMATION DISCLOSED ON THIS DOCUMENT
IS CONSIDERED PROPRIETARY AND SHALL NOT BE
REPRODUCED OR DISCLOSED WITHOUT WRITTEN

CONSENT OF NIDEC MOTOR CORPORATION
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WEATHER PROTECTED TYPE I
FRAME:  284, 286TP, TPA, TPH
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1. ALL ROUGH DIMENSIONS MAY VARY BY .25" DUE TO
CASTING AND/OR FABRICATION VARIATIONS.

2. LARGEST MOTOR WIDTH.
3. TOLERANCES SHOWN ARE IN INCHES ONLY.
4. CONDUIT BOX MAY BE LOCATED IN STEPS OF 90° REGARDLESS OF

LOCATION. STANDARD AS SHOWN WITH CONDUIT OPENING DOWN.

ALL DIMENSIONS ARE IN INCHES AND MILLIMETERS



CATALOG NUMBER: NAMEPLATE PART #: 422703-007

MODEL FR 286TPA TYPE AUS ENCL WPI

SHAFT
END BRG 7310 BEP - QTY 1 OPP

END BRG 6210-2Z-J/C3 - QTY 1

PH 3 MAX
AMB 40 C  ID# (ref: Order#: 16705666, Type: SO, Line#: 100)

INSUL
CLASS F Asm.

Pos. DUTY CONT

HP 15 RPM 880

VOLTS 460  
FL

AMPS 21.5  
SF

AMPS 24.1   
SF 1.15 DESIGN B CODE F

NEMA NOM
EFFICIENCY 90.2 NOM

PF 73.0 KiloWatt 11.2

GUARANTEED
EFFICIENCY 88.5 MAX

KVAR 7.5 HZ 60

HP RPM

VOLTS  
FL

AMPS  
SF

AMPS   
SF DESIGN CODE

NEMA NOM
EFFICIENCY

NOM
PF   

GUARANTEED
EFFICIENCY

MAX
KVAR HZ

HAZARDOUS LOCATION DATA (IF APPLICABLE):
DIVISION CLASS I GROUP I

TEMP CODE CLASS II GROUP II

VFD DATA (IF APPLICABLE):

VOLTS    
AMPS    

TORQUE 1 TORQUE 2  
VFD LOAD TYPE 1 VFD LOAD TYPE 2

VFD HERTZ RANGE 1 VFD HERTZ RANGE 2
VFD SPEED RANGE 1 VFD SPEED RANGE 2

 
SERVICE FACTOR FL SLIP

NO. POLES 8 MAGNETIZING AMPS 11.1

VECTOR MAX RPM Encoder PPR
Radians / Seconds Encoder Volts

TEAO DATA (IF APPLICABLE):

HP (AIR OVER) HP (AIR OVER M/S) RPM (AIR OVER) RPM (AIR OVER
M/S)

FPM AIR VELOCITY FPM AIR VELOCITY
M/S

FPM AIR VELOCITY
SEC

 



ADDITIONAL NAMEPLATE DATA:
 Decal / Plate  WD=499495  Customer PN  SO#18659/60

 Notes   Non Rev Ratchet  NRR
 Max Temp Rise  80C RISE/RES@1.00SF  OPP/Upper Oil Cap  GREASE
 Thermal (WDG)   SHAFT/Lower Oil Cap  GREASE

 Altitude    
 Regulatory Notes   Regulatory Compliance  

 COS   Marine Duty  
 Balance   Arctic Duty  

 3/4 Load Eff.  90.9  Inrush Limit  
 Motor Weight (LBS)  325  Direction of Rotation  

 Sound Level   Special Note 1  
 Vertical Thrust (LBS)  4200  Special Note 2  
 Thrust Percentage   Special Note 3  

 Bearing Life   Special Note 4  
 Starting Method   Special Note 5  
 Number of Starts   Special Note 6  

 200/208V 60Hz Max Amps   SH Max. Temp.  
 190V 50 hz Max Amps   SH Voltage  
 380V 50 Hz Max Amps   SH Watts  

 NEMA Inertia   Load Inertia  
 Sumpheater Voltage   Sumpheater Wattage  

 Special Accessory Note 1   Special Accessory Note 16  
 Special Accessory Note 2   Special Accessory Note 17  
 Special Accessory Note 3   Special Accessory Note 18  
 Special Accessory Note 4   Special Accessory Note 19  
 Special Accessory Note 5   Special Accessory Note 20  
 Special Accessory Note 6   Special Accessory Note 21  
 Special Accessory Note 7   Special Accessory Note 22  
 Special Accessory Note 8   Special Accessory Note 23  
 Special Accessory Note 9   Special Accessory Note 24  
 Special Accessory Note 10   Special Accessory Note 25  
 Special Accessory Note 11   Special Accessory Note 26  
 Special Accessory Note 12   Special Accessory Note 27  
 Special Accessory Note 13   Special Accessory Note 28  
 Special Accessory Note 14   Special Accessory Note 29  
 Special Accessory Note 15   Special Accessory Note 30  

 Heater in C/B Voltage   Heater in C/B Watts  
 Zone 2 Group   Division 2 Service Factor  

 NIDEC MOTOR CORPORATION
ST. LOUIS, MO

TYPICAL NAMEPLATE DATA
ACTUAL MOTOR NAMEPLATE LAYOUT MAY VARY

SOME FIELDS MAY BE OMITTED
            Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.



MODEL NO. CATALOG NO. PHASE TYPE FRAME
 NA NA  3   AUS  286TPA

ORDER NO.  16705666 LINE NO.  100

MPI: 225258
HP: 15
POLES: 8
VOLTS: 460
HZ: 60
SERVICE FACTOR: 1.15
EFFICIENCY (%):  

S.F. 89.4
FULL 89.5
3/4 90.9
1/2 90.4
1/4 85.8

POWER FACTOR (%):  
S.F. 75.1

FULL 73
3/4 66.8
1/2 55.6
1/4 35.1

NO LOAD 4.3
LOCKED ROTOR 40.3

AMPS:  
S.F. 24.1

FULL 21.5
3/4 17.3
1/2 14
1/4 11.7

NO LOAD 11.1
LOCKED ROTOR 95

NEMA CODE LETTER F
NEMA DESIGN LETTER B
FULL LOAD RPM 880
NEMA NOMINAL / EFFICIENCY (%) 90.2
GUARANTEED EFFICIENCY (%) 88.5
MAX KVAR 7.5
AMBIENT (°C) 40
ALTITUDE (FASL) 3300
SAFE STALL TIME-HOT (SEC) 0
SOUND PRESSURE (DBA @ 1M) 0
TORQUES:  

BREAKDOWN{% F.L.} 226
LOCKED ROTOR{% F.L.} 163

FULL LOAD{LB-FT} 89.4

NEMA Nominal and Guaranteed Efficiencies are up to 3,300 feet above sea level and 25 ° C ambient

The Above Data Is Typical, Sinewave Power Unless Noted Otherwise

 

NIDEC MOTOR CORPORATION
ST. LOUIS, MO

            Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.



EFFECTIVE: 2/27/96
SUPERCEDES: X736618, 96441, 179879, 284138
Connection Plate:  499495
Connection Decal:  912113

499495

Motor Wiring Diagram

T1

T2T3 DELTA
Connection

T1

T2T3 WYE
Connection

or

LEAD CONNECTION

Line
Each lead may consist of one or more cables having the
same lead number.

499495

1 2 3

To reverse direction of rotation interchange connections L1 and L2.

Each lead may be comprised of one or more cables.
Each cable will be marked with the appropriate lead number.



Vertical HOLLOSHAFT Coupling Dimensions
Standard Coupling Dimensions

Coupling Part Number 104720

BX Nominal 1 3/16

Actual Bore 1.188

BY 1/4-20

BZ 1 3/4

XB 2 9/16

XD 13/32

XE 2 1/4

XF 1 5/8

SQ. KEY 1/4

 

Notes:

1. All Rough casting dimensions may vary by 0.25" due to casting variations.
2. All tapped holes are Unified National Course, Right Hand thread.
3. Coupling bore dimension "BX" is machined with a tolerance of - .000", +.001" up to 1.50" bore inclusive. Larger bores: -.000", +.002".

 

    
  Copyright © 2010 Nidec Motor Corporation. All rights reserved.



Note: Motor RCF Test Data can be provided at time of motor shipment through special test.
Please contact your Nidec Motor Corporation representative for more information.

MODEL NO: NA
CATALOG NO: NA

Frame: 286TPA Type: AUS

REED CRITICAL FREQUENCY: 75 HZ

CENTER OF GRAVITY: 11.7 IN

DEFLECTION @ CENTER OF GRAVITY: 0.0017 IN

UNIT WEIGHT: 330 LBS

BASE DIAMETER: ALL IN

TOLERANCE ON RCF VALUE: 20%

DATE: 1/18/2017  

 

    
  Copyright © 2010 Nidec Motor Corporation. All rights reserved.
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Variable Frequency Drives (VFD)
A VFD is a type of controller used to vary the speed of an electric motor. 
The VFD takes a fixed AC voltage and frequency and allows it to be 
adjusted in order to get different speeds from the motor. Motor speed 
can be varied by changing the frequency of the input power waveform. 
The equation below shows how the frequency affects the speed of a 
three phase induction motor.

How does a VFD work?
A VFD takes the fixed frequency and voltage sine wave from the power 
grid or power station and puts it through a few steps in order to allow 
the VFD user to vary the frequency and in turn control the motor speed. 
First it rectifies the AC power into DC Power. Because of this step, a 
term commonly used instead of VFD is inverter. This only describes one 
step of what the VFD does to the power waveform. Once rectified into 
a DC voltage the drive sends the power through a set of transistors or 
switches. These switches can take the DC waveform and by opening 
and closing at certain speeds and durations can create an output 
waveform that mimics the sine wave that is required to drive a three 
phase electric motor. The output wave form is known as a Pulse Width 
Modulation (PWM) waveform because the waveform is created by 
multiple pulses of the switches at short intervals.

What variables should be considered when 
deciding whether to power a motor with a VFD?
VFD compatibility with motors is complex. As a result, many variables 
must be considered when determining the suitability of a particular motor 
for use with a VFD. These variables include:

	 • Torque requirements (Constant or Variable)
	 • Speed Range
	 • Line / System Voltage
	 • Cable length between the VFD and the motor
	 • Drive switching (carrier) frequency 
	 • Motor construction

	 • VFD dv/dt
	 • High temperatures or high humidity
	 • Grouding system

Wider speed ranges, higher voltages, higher switching frequencies, 
insufficient grounding and increased cable lengths all add to the severity 
of the application and, therefore, the potential for premature motor 
failure.

How does a VFD affect the motor?
There are many things to consider when a motor is powered using a 
VFD or PWM power. When a motor is powered by a PWM waveform 
the motor windings very often see a large differential voltage, either from 
phase to phase or turn to turn. When the voltage differential becomes 
large enough it creates a reaction at the molecular level that converts 
available oxygen into O3. This phenomenon is called partial discharge or 
corona. This reaction creates energy in the form of light and heat. This 
energy has a corrosive effect on the varnish used to protect the motor 
windings. PWM waveforms can also magnify shaft voltages which lead 
to arcing across  the bearing and causing premature bearing failure. 
Corrective action must be taken to mitigate these issues that arise when 
using an electric motor with a VFD.

How do I protect the motor?
Nidec Motor Corporation (NMC) has developed specific motor designs 
to decrease the harmful affects that a VFD can have on a motor.              
NMC’s INVERTER GRADE® insulation system is the first line of 
defense against corona and phase to phase faults that can be common 
when a motor is powered using a PWM waveform. The INVERTER 
GRADE® insulation system is standard on all of NMC’s Inverter Duty 
products. Along with the INVERTER GRADE® insulation, thermostats 
are installed as a minimum protection against over heating the motor. 
Special consideration must also be given to bearings in motors powered 
by VFD’s. In order to create a low resistance path to ground for built 
up shaft voltages a shaft grounding device can be used. On larger 
horsepower motors an insulated bearing system should be used in 
conjunction with the shaft grounding device when installed, to force the 
stray shaft voltages to ground. The bearing failures are more prominent 
on motors with thrust handling bearings. NMC has created an Inverter 
Duty vertical motor line that not only uses the INVERTER GRADE® 

insulation system, but that also comes standard with a shaft grounding 
device. On motors that are 100 HP and greater the thrust bearing is also 
insulated for additional protection.

What does "Inverter Duty" mean?
An Inverter Duty motor should describe a motor that helps mitigate 
potential failure modes of a motor that is powered by a VFD. Inverter 
duty motor windings should be able to withstand the voltage spikes per 
NEMA MG1 Part 31.4.4.2 and protect against overheating when the 
motor is  run at slow speeds. On thrust handling bearings it is apparent 
that the bearings require additional protection. Inverter Duty vertical 
motors should have a shaft grounding device to protect the motor 
bearings from fluting due to voltage discharge through the bearing. On 
larger motors (100HP and larger) the shaft should also be electrically 
isolated from the frame in order to aid the shaft grounding ring in 
discharging the shaft voltages to ground.
   

*This information applies only to Integral Horsepower (IHP) motors as defined on the Agency Approval page, under UL®† & CSA®† listings where indicated.

Figure 1 PWM Waveform

PULSE WIDTH MODULATION WAVEFORM

Speed = 
120* Fundamental Input Frequency

Number of Motor Poles

Line 
to 

Neutral 
Voltage

Line 
Current

General Information for Integral Horsepower (IHP) Motors
on Variable Frequency Drives (VFDs)
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Thermal Overloads and Single Phase Motors
Motors with thermal overloads installed may not operate properly on a 
VFD. The current carrying thermal overload is designed for sine wave 
power. Operation on a VFD may cause nuisance tripping or potentially 
not protect the motor as would be expected on line power. Thermostats or 
thermistors installed in the motor and connected properly to the VFD may 
provide suitable thermal overload protection when operating on a VFD.  
(consult codes for installation requirements)
Single phase motors and other fractional horsepower ratings are not  
designed to be operated on a VFD. Within Nidec Motor Corporation 
standard products, all motors NEMA®† 48 frame (5.5” diameter) and 
smaller are not suitable for VFD applications. Three phase 56 and  
143/145 frame applications should be noted on the catalog price page; 
or if in doubt ask an Nidec Motor Corporation technical representative for 
recommendations on compatibility with a VFD.

Slow Speed Motors
Motors with a base design of slower than six poles require special 
consideration regarding VFD sizing and minimizing harmonic distortion 
created at the motor terminals due to cable installation characteristics. 
Additional external PWM waveform filters and shielded motor cables 
designed for PWM power may be required to provide acceptable motor life. 
Harmonic distortion on the output waveform should be kept to a minimum 
level (less than 10%) mismatch impedence.

690V Applications 
Motors that are rated for 690VAC and that will be powered by 690VAC 
PWM VFDs require the use of an external filter to limit peak voltage 
spikes and the use of an INVERTER GRADE® motor. Where available, 
an alternative to using an output filter is to upgrade to a 2300V insulation 
system. 

Low Voltage TITAN® Motors
When using 449 frame and larger motors on PWM type VFDs consider 
the use of an external filter and shielded motor cables designed for PWM 
power to minimize harmonic distortion and peak voltages at the motor 
terminals. Harmonic distortion on the output waveform should be kept to       
a minimum level (less than 10%).

Bearing Currents Related to PWM Waveforms
Due to the uniqueness of this condition occurring in the field, protection of 
the motor bearings from shaft currents caused by common mode voltages 
is not a standard feature on sine wave or Inverter Duty motor products, 
unless explicitly noted. Some installations may be prone to a voltage 
discharge condition through the motor bearings called Electrical Discharge 
Machining (EDM) or fluting. 
EDM damage is related to characteristics of the PWM waveform, and the 
VFD programming, and installation factors.  
Bearing EDM as a result of VFD waveform characteristics may be  
prevented by the installation of a shaft grounding device such as a brush 
or ring and/or correction of the installation characteristics causing the shaft 
voltage condition. Insulated bearing(s) may be required. VFD filters may be 
used if bearing fluting is to be mitigated.
 
Bearing Protection on Inverter Duty Vertical Motors 
All U.S. MOTORS® brand “Inverter Duty” vertical products have a shaft 
grounding system that allows damaging shaft currents a low resistance 
path to ground. Bearings on vertical motors fed by VFD power without 
this bearing protection are not covered under any warranty. All other 
bearing failure is covered per NMC’s standard warranty. An electric motor 
repair shop approved to service U.S. MOTORS® brand motors must verify 
that the cause of the bearing failure was not due to EDM damage.  
 

Multiple Motors on a Single VFD  
Special considerations are required when multiple motors are powered 
from a single VFD unit. Most VFD manufacturers can provide guidelines 
for proper motor thermal considerations and starting/stopping of motors. 
Cable runs from the VFD and each motor can create conditions that will 
cause extra stress on the motor winding. Filters may be required at the 
motor to provide maximum motor life.   

Grounding and Cable Installation Guidelines  
Proper output winding and grounding practices can be instrumental in 
minimizing motor related failures caused by PWM waveform characteristics 
and installation factors. VFD manufacturers typically provide detailed 
guidelines on the proper grounding of the motor to the VFD and output 
cable routing. Cabling manufacturers provide recommended cable types 
for PWM installations and critical information concerning output wiring 
impedance and capacitance to ground.  
 
Vertical Motors on VFDs 
Vertical motors operated on VFD power present unique conditions that 
may require consideration by the user or installation engineer:  
•	 •	Locked rotor and drive tripping caused by non-reversing-ratchet 

operation at low motor speeds. It is not recommended to operate 
motors at less than 1/4 of synchronous speed.  If slow speeds are 
required contact NMC engineering. 

•	 •	Unexpected / unacceptable system vibration and or noise levels 
caused by the torque pulsation characteristics of the PWM waveform, a 
system critical frequency falling inside the variable speed range of the 
process or the added harmonic content of the PWM waveform exciting 
a system component

•	 •	Application related problems related to the controlled acceleration/
deceleration and torque of the motor on VFD power and the building of 
system pressure/ load.

•	 •	The impact the reduction of pump speed has on the down thrust 
reflected to the pump motor and any minimum thrust requirements of 
the motor bearings

•	 Water hammer during shutdown damaging the non-reversing ratchet
 
Humidity and Non-operational Conditions 
The possible build-up of condensation inside the motor due to storage in 
an uncontrolled environment or non-operational periods in an installation, 
can lead to an increased rate of premature winding or bearing failures 
when combined with the stresses associated with PWM waveform 
characteristics. Moisture and condensation in and on the motor winding 
over time can provide tracking paths to ground, lower the resistance of the 
motor winding to ground, and lower the Corona Inception Voltage (CIV) 
level of the winding. 
Proper storage and maintenance guidelines are important to minimize the 
potential of premature failures. Space heaters or trickle voltage heating 
methods are the common methods for drying out a winding that has low 
resistance readings. Damage caused by these factors are not covered 
by the limited warranty provided for the motor unless appropriate 
heating methods are properly utilized during non-operational periods 
and prior to motor start-up.
 
NEMA®† Application Guide for AC Adjustable Speed Drive Systems: 
http://www.nema.org/stds/acadjustable.cfm#download

Motor / Inverter 
Compatibility

* This information applies only to Integral Horsepower (IHP) motors as defined on the Agency Approval page, under UL®† & CSA®† listings where indicated.
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Cable distances are for reference only and can be further limited by  
hot and humid environments (refer to Table 1). Refer to specific VFD 
manufacturers cable limits. Refer to the Motor/ Inverter Compatibility page 
for special consideration of vertical motor bearings.

Warranty Period Clarifications and Exceptions 

Standard Energy Efficient Exclusion
Applying Standard & Energy Efficient Motors on Variable Frequency Drives 
is not recommended.  VFD related failures on standard and energy efficient 
motors will not be covered under warranty.

Vertical Motor Windings 
Premium efficient vertical motors without INVERTER GRADE® insulation 
that are installed using the criteria described in this document and applied in 
the correct applications shall have a warranty while powered by a VFD for 
12 months from date of installation or 18 months from date of manufacturing 
whichever comes first. See limited warranty page for horizontal motor 
warranty periods.

Bearing Exclusion for Thrust Handling Bearings  
Bearings used in premium efficienct vertical motors, and all thrust handling 
bearings, that are powered by VFDs without shaft grounding devices or 
insulated bearings (when required) will not be covered under any warranty 
for damages caused from being powered by a VFD. All other bearing failure 
is covered per NMC’s standard warranty. An  electric motor repair shop 
approved to service U.S. MOTORS® brand motors must verify that the cause  
of the bearing failure was not due to Electrical Discharge Machining.

Medium Voltage and Slow Speed Considerations  
Motors that are rated above 700 VAC or that are eight pole and slower 
require special consideration and installation and are not covered under the                 
warranty guidelines in this document.  Motors that are rated above 700VAC 
have special cable length and voltage differential issues that are specific 
to the VFD type and manufacture. The motor construction and cost  may 
vary dramatically depending on the VFD topology and construction. Contact 
your NMC representative with VFD manufacturer name and model type for 
application and motor construction considerations.  Motors that are designed 
eight pole and slower also require special installation and filters per the drive 
manufacturer.

Warranty Guidelines for Integral Horsepower                                                                  
(IHP)* Motors on Variable Frequency Drives

Warranty Guidelines
The information in the following section refers to the motor and drive 
application guidelines and limitations for warranty.

Hazardous Location Motors
Use of a variable frequency drive with the motors in this catalog, intended 
for use in hazardous locations, is only approved for Division1, Class I, 
Group D hazardous location motors with a T2B temperature code, with 
a limitation of 2:1 constant torque or 10:1 variable torque output. No 
other stock hazardous location motors are inherently suitable for 
operation with a variable frequency drive. If other requirements are 
needed, including non-listed Division 2, please contact your Nidec Motor 
Corporation territory manager to conduct an engineering inquiry.

575 Volt Motors
575 volt motors can be applied on Inverters when output filters are 
used. Contact the drive manufacturer for filter selection and installation 
requirements.

Applying INVERTER GRADE® Insulated Motors on  
Variable Frequency Drives (2, 4, 6 pole)

The products within this catalog labeled “Inverter Duty” or “Vector Duty” 
are considered INVERTER GRADE® insulated motors. INVERTER 
GRADE® motors exceed the NEMA®† MG-1 Part 31 standard. 
Nidec Motor Corporation provides a three-year limited warranty on all 
NEMA®† frame INVERTER GRADE® insulated motors and allows long 
cable runs between the motor and the VFD (limited to 400 feet without 
output filters). Cable distance can be further limited by hot and humid 
environments and VFD manufacturers cable limits. These motors may be 
appropriate for certain severe inverter applications or when the factors 
relating to the end use application are undefined (such as spares).  

Nidec Motor Corporation’s U.S. Motors® brand is available in the following 
INVERTER GRADE® insulated motors: 

	 • Inverter Duty NEMA®† frame motors good for 10:1 Variable Torque 	
        & 5:1 Constant Torque, including Vertical Type RUSI 

	 • Inverter Duty motors rated for 10:1 Constant Torque

	 • �ACCU-Torq® and Vector Duty Motors with full torque to 0 Speed

	 • �841 Plus® NEMA®† Frame Motors

Applying Premium Efficient motors (that do not have INVERTER 
GRADE® insulation) on Variable Frequency Drives (2, 4, 6 pole)
Premium efficient motors without INVERTER GRADE insulation  meet 
minimum NEMA®† MG-1, Section IV, Part 31.4.4.2. These motors can be 
used with Variable Frequency Drives (with a reduced warranty period) 
under the following parameters:  

•	On NEMA®† frame motors, 10:1 speed rating on variable torque  
loads & 4:1 speed range on constant torque loads. 

•	On TITAN® frame motors, 10:1 speed rating on variable torque loads.
•	On TITAN® frame motors, inquiry required for suitability on constant 

torque loads.

Table 1 - Cable Distances

Maximum Cable Distance VFD to Motor

Switching Frequency 460 Volt 230 Volt 380 Volt

3 Khz 127 ft 400 ft 218 ft

6 Khz 90 ft 307 ft 154 ft

9 Khz 73 ft 251 ft 126 ft

12 Khz 64 ft 217 ft 109 ft

15 Khz 57 ft 194 ft 98 ft

20 Khz 49 ft 168 ft 85 ft

* This information applies only to Integral Horsepower (IHP) motors as defined on the Agency Approval page, under UL®† & CSA®† listings where indicated.































































































SECTION III 






