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Storage and Preservation Procedure

Three Phase Induction Motors

1. General

When motors are not in operation, the following precautionary measures must be taken to insure the
motors do not suffer deterioration or damage from moisture, dust and dirt, or careless handling. The
climate, length of storage time, and the adequacy of the storage facilities will determine the storage
precautions required. This also includes long idle period of time (when a motor is installed on site but
not in operation).

It is the customer’s responsibility to ensure the following procedures are followed and a maintenance log is
documented. Any deterioration or damages due to improper storage ( such as condensation, deterioration of
insulation, rust, bearing damage due to moisture or “false brinelling”, winding damage or contamination from
spilled oil, etc…are not covered by the warranty.

2. Location

The ideal storage area is a clean, dry, heated, and well-ventilated building.

(a) Well-ventilated indoor, without exposure to direct sun light, free from dust, corrosive gas (such as
chlorine, sulfur, dioxide, and nitrous oxides) and fumes.

(b) The ideal temperature range is 10° C to 50° C (50° F to 125° F), and with a relative humidity of
≤60%. 

(c) Not close to a boiler or freezer.

(d) Precautions should be taken to prevent rodents, snakes, birds or other small animals from nesting
inside the motors. In areas where they are prevalent, precautions must be taken to prevent insects,
such as dauber wasps, from gaining access to the interior of motors.

(e) Entirely free from vibration. Vibration levels above 0.15in/s velocity could damage the bearings
and cause “false brinelling” of the bearing races.

(f) Motors should be put on pallets to prevent moisture from accumulating underneath.

(h) When indoor storage is not possible, motors must be well covered with rain-proof tarpaulin and
protected from contamination and moisture. The cover should be so applied that a space around
the bottom is allowed to allow the captive air to breath, thereby minimizing the formation of
condensation. Outdoor storage should be for a very short period of time (over one month is not
recommended).

3. Motor Position

Horizontal shaft motors must be stored in horizontal position, and vertical motors must be stored in
vertical position. Where motors are mounted to machinery, the mounting must be such that drains and
breathers are fully operable and are at the lowest point of the motor.
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4. Moisture Prevention

Since moisture can be very detrimental to electrical components, the motor’s temperature should be
maintained about 5℃ above the dew point temperature by providing either external or internal heat. If
the motor is equipped with space heaters, they should be energized at the voltage shown by the space
heater nameplate attached to the motor. Check weekly that the space heaters are operating.

Incandescent light bulbs can be used as a heat source to provide heat if the anti-condensation space
heaters are not fitted. However, if used, they must not be allowed to contact with any parts of the motor
because of the concentrated hot spot that could result.

If the storage area is ideal, (dry, well ventilated, temperature controlled including summer), where
condensation is not possible, the above procedure may be omitted at customer’s discretion.

5. Prevent Corrosion

When motors are shipped from the factory, external machined surfaces, including shaft extension and
bearing journals on sleeve bearing motors, are covered with a protective coating. This coating should be
examined periodically to make sure that it has not been accidently removed. If necessary, re-coat the
surfaces with a rust preventative material, such as Rust Veto No.342 or an equivalent. Care should be
taken to keep parts such as fitted surfaces, key, shaft extension, mounting feet or face, and axial central
hole from any collision with foreign matters, and to have rust preventative in place. It is a good practice
to seal any shaft openings with silicone, rubber caulking, or tape. If any rust is observed, measures
should be taken to remove the rust and protect against it. Grease or anti-corrosion agent should also be
generously applied to prevent rusting.

Immediately remove any shrink wrap may be used during shipping. Never wrap any motor
in plastic for storage. This can turn the motor into a moisture trap causing severe damage.

6. Insulation Resistance Test

Even during storage, the insulation resistance should be kept above the specified values.

(a) For measurement of insulation resistance and acceptable standard values, please refer to Section 9.
Measurement of Insulation Resistance.

(b) For Insulation resistance measurement of temperature detectors (such as PT 100Ω/0℃, Cu

10Ω/25℃), please also refer to Section 9.

(c) Insulation resistance test should be performed once every three months.

7. Long Period of Standing Idle

If the motor is not in operation for a long period of time after installation (one month and longer) or has
been in operation but stopped for a period of time, the following precautions must be taken.

(a) Protect the motor per measures stated in section 4 and 5.

(b) Insulation resistance test should be performed as stated in section 6.

(c) Bearing Protection per Section 8.

(d) Operation test should be performed once every three months.

(e) If external vibration is present, the shaft coupling should be opened.
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(f) If motors are mounted shaft up, a solid protective plate or shield shall be mounted above the
installation if needed.

(g) If motors are mounted shaft down, drip covers are to be mounted over the fan cover to give
satisfactory protection if needed.

(h) If motors are equipped with drain plugs, they should be removed.

(i) When motors are equipped with brushes and there is no protective strip (such as MYLAR) between
the brushes and collector rings, the brushes should be lifted in the brush holder.

(j) For water-cooled motors or motors using bearings with water-cooled coils, ensure that the water is
dried off to prevent tube corrosion or frost damage.

(k) Maintenance log must be documented for warranty and reference purposes.

8. Bearing Protection

(a) If the motor has been provided with a shaft shipping brace to prevent shaft movement during transit,
it must be removed and stored for future use. The brace must be reinstalled exactly as it was
originally, before the motor is moved from storage or any time when the motor is being transported.
This prevents axial rotor movement that might damage the bearings.

Shaft Shipping
Brace

Shaft Shipping
Brace

Shaft Shipping
Brace
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Fig. 3 Shaft shipping brace

(b) Motors equipped with sleeve bearings are shipped from the factory with the bearing oil reservoirs
drained. For storage over one month, the oil reservoirs should be filled to the center of the oil level
gauge with a good grade of rust inhibiting oil (VpCI_329 added operation oil can be used as well).
The motor shaft should be rotated several revolutions every month to maintain an oil film on
bearing surfaces. While the shaft is rotating, it should be pushed to both extremes of the endplay. If
the motor is not in operation over six months, dismount the upper cover of sleeve bearing housing
and check the anti-corrosion protection.

Fig. 4 Sleeve Bearing

(c) Motors with re-greaseable anti-friction bearings are properly lubricated with the correct grade of
grease at the factory and no further greasing is required for short period storage. For motors have
been in storage or not in operation over six months, add small amount of grease (please refer to
TWMI Re-grease Guidelines) to each bearing. Make sure adding grease into a motor (not running)
in a very slow rate.

(d) Tilt-pad bearings are a type of sleeve bearing used in special design applications. Due to the nature
of this bearing, a loose oil ring for delivering lubricant cannot be provided. Therefore, during the
storage interval, oil must be manually introduced periodically into the pads and housing to prevent
the occurrence of oxidation of the precision machined components.

(1) Remove the pipe plug from the bearing cap located above the tilt-bearing shell.

(2) Pour in approximately one cup of oil every month and rotate the shaft a few revolutions every
two (2) weeks.

For long periods of storage, the oil that accumulates in the housing should be removed.

(e) The bearing assembly parts of motors with oil mist lubrication are put on with anti-rust oil, so they
can be preserved for several months in good conditions. The motor should be stored indoor & well-
ventilated environment and prevent to contact with contaminated or corrosive air. The following
points should be noted：

Oil gauge

Oil filler

Oil drain
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(1) During preservation, the Inpro seal cannot prevent moisture from entering into the bearings.
Please use the oil mist to lubricate the bearings every two (2) weeks.

(2) If the color of flow out oil is changed, the bearing might be rusted or have contamination in it.
Please contact us.

(3) Avoid using grease as it will plug the vent/drain.

(4) All assembly surfaces are painted with seal bonds, don't disassemble them anytime.

(5) Don't remove the plugs in vent/drain to prevent possible damage from moisture.

(6) The Inpro seal is a labyrinth type seal. Therefore it cannot contain a pressure differential.

(f) If the storage is over 2 years, it is recommended that the bearing assembly is dismantled and the
bearing parts are inspected before commissioning. Any corrosion has to be removed with fine emery
clothes.

(g) Motors with anti-friction bearings with provisions for oil mist are shipped from factory with the
correct grade of grease in the bearings. It is not necessary to hook up the motors to the oil mist
system. The shaft should be rotated several revolutions every month to maintain proper distribution
of the grease within the bearings. If customers choose to hook up to the oil mist system, all grease
must be removed from the bearings.

(h) Vertical motors equipped with oil lubricated thrust bearings are shipped from the factory with the
bearing oil reservoirs drained. For storage over one month, the oil reservoirs should be filled to the
center of the oil level gauge with a good grade of rust inhibiting oil. If the motor is not in operation
for over six months, dismount the upper cover of the bearing housing and check the anti-corrosion
protection.

Fig. 5 Upper and lower bearings

Motor must not be moved with oil in reservoir. Drain oil before moving to prevent sloshing

and possible damage. Refill oil when motor has been moved to the new location.

(i) All motors must have the shaft rotated at least 15-20 revolutions every month, to maintain a lubricant
film on the bearing races and journals and to prevent bearings from damaging.
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9. Measurement of Insulation Resistance

During and immediately after measuring, the terminals must not be touched as they may
carry dangerous residual voltages. Furthermore, if power cables are connected, make
sure that the power supplies are clearly disconnected and there are no moving parts.

(a) For rated voltage below 1000V, measure with a 500VDC megger. For RTD (such as PT
100Ω/0℃, Cu 10Ω/25℃) insulation resistance measurement, please use a 500VDC megger. For rated

voltage above 1000V, measure with a 1000VDC megger.

(b) The following minimum insulation resistance values ( corrected to 40℃ ) are recommended：

(1) kV+1 in Megohms for most windings made before 1970, all field windings and windings not
otherwise described.

(2) 100 Megohms for most DC armatures and AC windings built after about 1970 with form wound
coils.

(3) 5 Megohms for machines with random wound stator coils and for form wound coils rated below
1kV.

(4) 5 Megohms for RTDs.

(c) On a new winding, where the contaminant causing low insulation resistance is generally moisture,
drying the winding through the proper application of heat will normally increase the insulation
resistance to an acceptable level. The following are several accepted methods for applying heat to a
winding：

(1) If the motor is equipped with space heaters, they can be energized to heat the winding.

(2) Direct current (as from a welder) can be passed through the winding. The total current should
not exceed approximately 20% of rated full load current. If the motor has only three leads, two must
be connected together to form one circuit through the winding. In this case, one phase will carry the
full applied current and each of the others, one-half each. If the motor has six leads (3 mains and 3
neutrals), the three-phase should be connected into one series circuit.

Ensure there is adequate guarding so live parts cannot be touched.

(3) Heated air can be either blown directly into the motor or into a temporary enclosure surrounding
the motor. The source of heated air should preferably be electrical as opposed to fueled (such as
kerosene) where a malfunction of the fuel burner could result in carbon entering the motor.

ATTENTION！

Caution must be exercised, when heating the motor with any source of heat other than self
contained space heaters, to raise the winding temperature at a gradual rate to allow any
entrapped moisture to vaporize and escape without rupturing the insulation. The entire
heating cycle should extend over 15-20 hours.

ATTENTION！

After measurement the winding must be grounded to discharge residual voltages.
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Insulation resistance measurements can be made while the winding is being heated. However, they
must be corrected to 40℃ for evaluation since the actual insulation resistance will decrease with
increasing temperature. As an approximation for a new winding, the insulation resistance will be
approximately halved for each 10℃ increase in insulation temperature above the dew point
temperature.

(d) Should the resistance fail to attain the specified value even after drying, careful examination should
be undertaken to eliminate all other possible causes.

10. Removal from Storage

After a long storage or idle period (6 months or longer) of time, and prior to energizing the motor, a
thorough inspection is required. This inspection shall include but not limited to:

1. Meggar test of winding insulation;

2. Internal inspection to determine that the winding has not been damaged and that the apparatus is
clean and dry;

3. Inspection of the bearings to determine they have not been damaged and that there is no water in
the oil reservoirs. If moisture and oxidation and any other contamination is noted, the grease or
oil must be completely removed and replaced.

4. External inspection to determine that no damage has been done.

If any of the following conditions pertain, then re-conditioning may be required before putting a motor
into service.

a) Winding resistance is less than recommended;

b) Evidence of rust or other indications of moisture inside the motor;

c) Water in the oil reservoir ( if applicable);

d) Corrosion or brinelling or deformation occurred in bearings;

e) Idle or storage longer than the warranty period;

f) Idle or storage in dirty or damp surroundings;

g) Storage in unheated area where the temperature and humidity fluctuate;

h) Idle or storage where it has been subject to vibration, such as from nearby machinery or passing
traffic;

i) Outdoor storage;

j) External damages.

Any reconditioning required, as noted by the inspections, should be performed prior to putting the motor
into service. Such inspection and testing or re-conditioning are available from local TECO-
Westinghouse service/facilities. Reconditioning after idle or storage is not covered by factory warranty.

If a motor carries a Deferred Warranty (coverage for storage or idle time longer than 6 months), the
following procedures have to be followed to keep the warranty valid:
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 Within thirty days prior to initial operation, a TWMI Service Engineer or TWMI approved
equivalent shall be hired by the customer to thoroughly inspect the apparatus to ascertain that
the apparatus is in “as shipped” condition.

 Make any corrections as noted by the inspection. These corrections will be made at the
customer’s expense if corrections required are due to storage conditions.

 That an affidavit certifying that the apparatus has successfully passed the inspection and is in “as
shipped” condition be supplied to TWMI by the customer. Failure to provide TWMI with the
affidavit certifying that the apparatus has passed inspection and is in “as shipped” condition will
result in voiding the warranty.

11. Recommendation for Shipments

This process specification defines the requirements of packaging for shipment of components, sub-
assemblies and assembled TWMI products in order to provide adequate protection against corrosion,
contamination and physical damage.

a) Domestic shipment of product from TWMI will be fully cleaned and preserved and packaged as
indicated below. Closed van shipment will not, in general require any additional covering.
Flatbed truck shipments will require carrier tarpaulins.

b) Cleaning: Prior to preserving and packaging, all unprotected, critical or non-critical metal
surfaces, shall be thoroughly cleaned to insure the removal of corrosion, soil, grease and oil
residues. After cleaning, all surfaces shall require the application of a preservative not
detrimental to the surfaces coated.

c) Protection of Critical Surfaces and Openings: All machined, bright finished, close tolerances or
unpainted surfaces, shall be protected by preserving, wrapping, taping, capping, plugging,
blocking, coating or covering, to assure protection from dust, dirt, moisture or abrasion.

d) Skidding: Skidding shall be used to provide a foundation for heavy motors. These items shall be
bolted through the skids (runners) and additionally blocked, braced or secured to the skid to
assure protection during transit and handling.

e) Transit: Vertical motors must be shipped in a safe, stable, vertical position. Horizontal motor
shaft must remain lengthwise on trailer. Motors should be lifted only by eyebolts or rings per
instruction manual, and lifting a motor with the motor shaft is not permitted. Raising & lowering
must be steady and gentle without jolting, otherwise the bearings may be damaged.

f) Shipping brace: Reinstall the original shipping brace if the motor is to be moved.
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