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1) Motor applications

2) Critical items of application

Failure Analysis System Procedure

 4" 6" CANNED MOTORS

• drinking water feeding;
• wells;
• irrigation systems;
• industrial systems;
• fountains;
• water level control; 

2.1) Electrical supply
• In running condition, supply voltage must be into tolerance values.
A too high voltage can generate overheatings and overloads.   
• In starting operation, drop voltage must be into limits declared by constructor to avoid damage on the motor 
windings.
• 1~ motors have an internal motor protection but they cannot operate without a operator supervision or 
insertion of additional protections inside of control board.
• 3~ motors must be protected with a circuit breaker installed by a Customer (it is adviced use of Lowara control 
board).
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2.4) Control of motor by inverter 
• Min frequency of supply voltage: 30 Hz
• Starting ramp time: 3 - 5 s
• Stop ramp time: 3 - 5 s 
Rotation speed or starting too low generates damaging to Mitchell thrust bearing caused by his lack of 
lubrication.
• In starting condition, inverter must guarantee a booster function, that is, it must apply a voltage pulse before to 
pass to current control for make easy the separation of thrust bearing pads.
• Max lenght of cable: 20 m.
If lenght is greater than limit, it must be installed an impedance board; otherwise, the cable and inverter cupling 
can generate overvoltage witch can go to motor and damage windings.

2.2) Liquid
• Max liquid temperature and corresponding min liquid speed around the motor external sleeve, must respect 
limits indicates on the installation book.
- If temperature is too high or speed is too low, it can generate overheating. To guarantee a correct water 
speed, it have to installe an external sleeve, if necessary.
- If liquid temperature is greater than critical value, the motor must be derated according to coefficients supply 
by constructor.
• It is necessary guarantee a minimum distance of 1 m between pump and bottom of well in order to guarantee 
the correct cooling of the motor and to avoid the pump can suck deposited solid parts, witch obstruct the filter 
and damages the hydraulic part.

• Liquid must not be brackishwater, seawater or corrosive (for water witch contain chloride, see the attached 
diagram):
 - corrosions are caused by incorrect applications (inadequate ground system, leakage current, stray current, 
unsuitable pumped liquid...) and they cannot be inputed to product or constructive materials.

2.3) Pump coupling
The coupling between motor and pump performed by Lowara guarantee their correct working. If it wants couple 
a motor and a pump, bought separately, it must respect a following prescriptions:
• Nominal motor power must be greater or equal than pump motor; otherwise, it can generate overheating or 
overload.
• Axial thrust value must be into tolerance values both in vertical and horizontal condition:
  - axial thrust too high can generate frictions witch can damage thrust bearing;
  - axial thrust too low can damage upper thrust washer.

• Before of coupling between motor and pump, it must check the motor shaft jut is into tolerance values; 
tolerance value of motor shaft jut according to Nema standard are the following:
4" motors:  38.05 ÷ 38.30 [mm];
6" motors:  72.65 ÷ 73.02 [mm];
  - an excessive shaft jut determines a damage of motor thrust bearing and the wear of impellers witch slides on 
the diffusers.
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3) Equipments and tools required

4.2) External visual inspection
• External aspect of product
Corrosion on metal surface or on welds (with little holing) or overtemperature (motor sleeve with brown/blue 
colour) are an indication of incorrect or unsuitable use (see 2.1 ÷ 2.4) and exclude an acknowledgment of 
technical warrant.
Product analyse stop and repair (if required) is made for a fee.
If there are not elements of objection, go on with inspections in 4.3.

4.3) Preliminary inspections
• Data in plate:
  - type of product and code;
  - series number;
  - stator number (only for F4-F6 motor);
  - manufacturing date;
• Welds and dents in the jacket.
• Presence and condition of:
  - whole supply cable;
• Condition of connector and its seat
• Diaphragm position respect to normal condition
• Check with hand if rotor rotate or is locked (bearings damaged)
• Measure a shaft jut and check the respect of tolerance (see 2.3)

4.4) Electrical resistence of windings
• Measure electrical resistance of windings and match values with those provided by Lowara.
If values are much different, it is possible there are damages of windings (interrupted/burnt).

4.1) Preliminary information
4.1.1) To receveing of defected product, require of Customer:
• purchase date (if possible, confirmed by bill or sale slip);
• installation date;
• conditions of installation.

4.1.2) Informations about the available versions
• Motors with stator sleeve filled by air:
  - L4C: from 0.37 kW to 2.2 kW monophases;
  - L4C: from 0.37 kW to 2.2 kW threephases;
  - L6C:  4 kW.
• Motors with stator sleeve filled by silical oil:
  - L4C: 3.7 kW monophases;
  - L4C: from 3 kW to 7.5 kW threephases;
  - L6C:  from 5.5 to 37 kW.

4) Inspection of defected product

• Megohmmeter with applicable voltage of 500 - 1000 V.
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• Check sleeve conditions:
  - holes / damagings caused by rotor sliding;
  - swellings caused by overheating.

• Extract the sandslinger and check his integrity and his wear. 
• Remove the upper bracket and extract the mechanical seal from the 
bracket (only for L6C); extract the rotor:
  - check the conditions of the surface of the mechanical seal;
  - check the conditions of the ground areas, the toothing, and possible 
excessive plays of the rotor.

5) Disassembly phase and analysis 
• Remove the lower bracket, the diaphragm and let out the cooling 
liquid contained inside of the motor; check the presence of holes, cuts 
or deposit of sand or earth on the diaphragm.

• Remove the bracket of thrust bearings, the pads, the thrust bearings 
and check his integrity and the conditions of their surface (slidings).
• Remove the lower bracket

 F4 -F6  

Performed in accordance with european standard EN  602 04-1 (500 
Vdc between conductors and ground) on following singular parts:
• supply cable unconnected (3 wires in short circuit and each wire 
separately)
  - insulation resistence must be > 20 MΩ
• motor (on connector pins)
  -  insulation resistence must be greater than following values 
depending of motor tipology:

4.5) Measure of insulation resistance

NEW MOTOR

 >200 MΩ  >20 MΩ 
 >200 MΩ  >50 MΩ 

USED MOTORTYPE OF 
MOTOR

 L4C - L6C 
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• Visual analysis of heads
In F4 - F6 motors it can not done because the stator is resin-bonded.
in L4C - L6C motors, cuts the sleeve at about 3 cm, from extremity between the flanges and winding taking care 
ti oil witch can be contained inside (see 4.1.2);  performe a visual analysis of heads using the following cases for 
all motor tipology:
a) all motors:
- one or more winding coils burnt  ---->  shorted coil;

b) 1~ motor:
- run winding OK and start winding KO  ---->  capacitor defected;
- run winding KO and start winding OK  ---->  motor could not start;
- both windings faulty  ---->  overload;

c) 3~ motor:
- 1 phase fine and 2 phases burnt  ---->  powered with only 2 phases;

- all phases burnt  ---->  overload;
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106 Uncorrect assembly/testing of components

114 Hydraulic rotating part locked

119 Normal wear

Code:

105 Defected/not operating electrical/electronic components
101 Further:

Remarks:

104 Wrong internal electrical connections
106 Uncorrect assembly/testing of components

121 Inadequate power supply
103 Not complying/unsuitable applications 

106 Uncorrect assembly/testing of components
107 Bursted / unconnected capacitor

Motor data

6) Check list

101 Further:

100 Further (supply detailed description of failure) 
121 Inadequate power supply
103 Not complying/unsuitable applications 
113 Inadequate size of motor

Does not starts
Does not stops

118 Not operating level sensors 
100 Further (supply detailed description of failure) 

Type:
Type of problem

Canned motors' failure causes required for claim opening
Where

Starts and stops too frequently Series number:
Grounded motor Stator number:
Excessive power input Installation date:

100 Further (supply detailed description of failure) 
103 Not complying/unsuitable applications 
119 Normal wear

103 Not complying/unsuitable applications 
119 Normal wear
120 Excessive wear

120 Excessive wear
101 Further:

Manufacturing date:
Further:

107 Bursted / unconnected capacitor
108 Short circuit for contact with mobile parts

Runs slowly

109 Short circuit between coils/windings

What Why
102 Motor shaft locket

104 Noisy / locked / vibrate 
(ok windings)

114 Hydraulic rotating part locked
115 Presence of external matters between windings
100 Further (supply detailed description of failure) 

117 Defected/wrong rotor 
118 Not operating level sensors 
119 Water full level sensors 

112 Not complying components tooling 

103 Not complying/unsuitable applications 

102 Locked motor shaft

102 Runs slowly / does not 
starts

100 Electric motor

113 Inadequate size of motor
116 Inadequate cooling
119 Normal wear
120 Excessive wear
101 Further:

101 Excessive power input / 
overheating / burnt

101 Further:

100 Further (supply detailed description of failure) 
112 Not complying components tooling 

120 Excessive wear
101 Further:

101 Motor shaft

101 Motor shaft

101 Motor shaft

100 Electric motor 103 Does not stops

Shaft / toothing jut 112 Not complying components tooling 
100 Further (supply detailed description of failure) 

401 Broken/cracked

103 Not complying/unsuitable applications 

100 Electric motor
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602 Not acknowledgment of 
warranty

120 Excessive wear
101 Further:

600 Out of legal warranty period

100 Further (supply detailed description of failure) 
103 Not complying/unsuitable applications 

120 Excessive wear

112 Not complying components tooling 
106 Uncorrect assembly/testing of components

101 Further:
600 Product

119 Normal wear

600 Wrong rating plate 
packing 

601 Product tampering

106 Uncorrect assembly/testing of components

601 Wrong product 
document

200 Lack of technical / commercial information

100 Further (supply detailed description of failure) 
121 Inadequate power supply
103 Not complying/unsuitable applications 

119 Water full level sensors 

119 Normal wear

400 Leak404 OR/Mechanical seal

200 Control device 200 Not operate
200 Lack of technical / commercial information
118 Not operating level sensors 

105 Defected/not operating electrical/electronic components
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Starts and stops too frequently

Excessive power input

Grounded motor

Problem
Motor does not start

Motor runs slowly

Change of sleeve colour

Power supply problems:
• no power; 
• unconnected cable or damaged;
• supply voltage too low;
• starting drop voltage too high;
Fuses burnt.
Circuit breaker not calibrated.
Capacitor too small or damaged.
2 phases powered (3~).
Thrust bearing stuck.
Stator slot interrupted.
Activation of level probes.
Excessive operating depht.
Hydraulic locked.
Faulty stator

Possible causes of the problem

8) FAQ

Motor does not stops Level probe defected
Leaks in system

Overheating/overload.

Grounded cable/jack.
Grounded connection.
Water leaks through holes in stator.
Water leaks through supply cable.
O-rings cut or outseat

Run and start windings exchanged on the control panel (1~).
Wrong wire connections inside of  the motor.
Wrong voltage or frequency.

Pump oversized
Pressure switch not calibrated
Liquid temperature too high
Excessive power input
Leaks in system

Supply voltage uncorrect
Defected winding.
Motor supplied with 2 phases (3~ motor).
Wrong pump
Defected pump
Thrust bearings and/or bushes damaged
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Overheating / overload 

Rotor locked

Short circuit

Windings damaged / burnt

Thrust bearings damaged

Pump defected
Pump undersized
Thrust bearings or bushes of motors defected
Too high frequency of startings
Liquid unsuitable
Too low liquid flow around the sleeve.
Pump worked in dry condition.
Sanding of pump

Thrust bearing degreased or seized 
Thrust bearing stuck caused by a long inactivity period.
Thrust bearing broken.
Material deposit.
Inflated sleeve.

Overload.
Motor supplied with 2 phases (3~ motor).
Inadequate size of fuses.
Circuit breaker not calibrated.
Overvoltage.

Wrong coupling with pump, caused by:
  • excessive axial thrust;
  • motor shaft jut out of tolerance;
  • wrong size of the motor.
Pumping of unsuitable liquid (sandy).
Abnormal heating of motor cooling liquid
Lack of bearing lubrication caused by wrong setting of min 
rotation speed of inverter.  

Overvoltage caused by lightning discharge.
Overtemperature.
Insulation breaking or defect.
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Usefulness Range of Steel in Chlorinated Liquids

11

.

11



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




