
Government of India
Ministry of Railways

Research, Designs & Standards Organisation
Manak Nagar, Lucknow - 226 011

No. EL/3.2.160/TM-L Dated : 28/29.8.1981.

 SPECIAL MAINTENANCE INSTRUCTIONS NO.RDSO/ELRS/SMI/84
PROCEDURE FOR DRYING OUT OF TAO-659 TRACTION MOTOR.

1.  OBJECT :
1.1 It  is observed that Traction Motors with ‘H’ class silicon insulation 

have a tendency of absorbing moisture during periods of stabling and 
during  monsoon  season.  If  such  motors  are  allowed  to  remain  in 
service, particularly on Mail and Express trains, where the motors may 
be worked at their maximum permissible voltages, the moisture present 
in the insulation may lead to premature insulation failures. Bulk of the 
population on Traction Motors on main line electrified services today 
is that of TAO-659. Analysis of failures of this motor have revealed 
that  many  of  the  insulation  failures  occur  within  a  short  time  of 
commissioning  the motor  after  AOH or  POH. This  SMI states  that 
procedure for quick drying out of TAO/659 Traction Motors in fully 
assembled condition after overhaul by “light run” on single phase a.c. 
supply and circulation of hot air to the motor.

2. EQUIPMENT REQUIRED :
2.1 Variable single phase .. 0 to 300 volts, 200 amps, 

a.c. supply

2.2 Air heater as per .. 24 kw, 3-phase, 400 volts 
drawing SKEL- 3410.

2.3 Ammeter  and  voltmeter  to  show line  current  and 
line voltage.

2.4 Tacho-meter for checking the motor RPM.

2.5 Thermometers for verifying hot air temperature and 
commutator/winding temperatures.



3. PROCEDURE FOR DRYING OUT :
3.1 Place the assembled motor at appropriate location, 

preferably on rubber matting to reduce vibration.

1.2 Measure the insulation resistance of each winding 
with 1000 volts meggar.

3.3 Mount  the  heater  at  the  air  inlet  of  the  Traction 
Motor as shown in drg. SKEL-3411.

3.4 Make circuit connections to the heater,  ventilating 
fan  (exhaust  fan)  mounted  on  top  heater  and  the 
Traction Motor as per drawing No. SKEL-3412.

3.5 Switch on the 3-phase 400 volts supply to the heater 
and  single  phase  230 volts  supply  to  the  exhaust 
fan.

3.6 Let the I.R values of the motor go up to at least 1 
meg ohm by circulation of hot air only.

3.7 After  the I.R value of the winding has reached at 
least 1 meg-ohm perform “light run” of the Traction 
Motor on single phase a.c. supply by slowly raising 
the voltage till the motor reaches 1000 rpm apprx. 
Do not exceed following values  for  the 
Traction Motor during light run :-

a) Maximum line voltage  .. 125 volts.

b) Maximum line current  .. 125 amperes.

c) Maximum speed         .. 1500 rpm.

Suitable  adjust  these  parameters  so  that  maximum  limits  are  not 
exceeded for any parameter, Sometimes an overhauled motor with new 
grease in bearing may start  rotating only at voltages above 125, but 
once it picks up speed and the  grease  starts  softening,  the  voltage 
necessary  for  achieving  the  prescribed  current/RPM  values  drops 
sharply.  Hence  initially,  higher  voltage  may  be  applied  for  a  short 
duration.

3.8 Hot air should continue to flow through the motor 
during light run.



3.9 Temperature of hot air should be maintained within 
following limits:

a)     Max. temperature at the outlet of - 1500 C
        the heater(inlet to the motors) 

b)     Max. temperature of the outgoing air     - 1200 C
         from the pinion-end face of the motor

c) Max, surface temperature of winding  - 1000 C

or commutator at any time during the drying out 

Continue the drying out till the IR values of HOT winding is at least 10 
megohm with 1000 volts meggar. Normally,  it should be possible to 
achieve this value in 2 to 3 hours itself(Complete dry out needs several 
hours of baking in ovens). The condition of armature bearings may be 
checked during the drying out itself. This procedure may replace the 
light run on d.c. supply.

4. PRECAUTIONS :
Following precautions should be observed during the drying out:

1. After the drying out is complete, the a.c. supply to the motor as well as 
to the heater be switched off, but the ventilating fan forcing the air into 
the heater should NOT be switched off until after the heater coils cool 
down sufficiently.  If this is not done, hot air traveling upwards may 
overheat the fan winding.



2. The baffle shown in the drawing No. SKEL-3410 is placed between 
the exhaust fan and the heater  and its  purpose is  to protect  the fan 
motor  from  direct  radiation  besides  adjusting  quantity  of  air  flow. 
Therefore, the baffle should never be fully opened.

3. The maximum values of voltage, current as well as the temperature of 
the  hot  air  and  winding  should  never  be  exceeded  since  there  is 
likelihood of ageing the insulation and consequent decreases in its life 
at higher temperatures, it is safer to run at slightly lower values than 
maximum indicated.

4. Motor RPM depends,  to  a large extent,  upon the brush friction and 
other mechanical friction in the armature and, therefore, some motors 
may fail to rotate at very high current and voltage values. In such cases, 
the  motor  may be run  only  on one  pair  of  carbon brush  per  brush 
holder.

5. DRYING OUT CURVE :
The  drying  out  curve  for  a  typical  Traction  Motor  is  shown  in  curve 
No.GEL-961.  It  will  be seen that  initially  the  I.R value  rises,  then drops 
again with the exit of moisture and water vapour from the insulation. It starts 
rising once again after some time. This curve has been established by actual 
tests on a TAO-659 Traction Motor.

6. I.R Versus WINDING TEMPERATURE : 
The insulation resistance of any winding drops at a logarithmic rate with the 
increase in winding temperature, It has been observed that several tests on 

TAO/659 Traction Motors that the insulation resistance of this motor 
follows the 400 halving rule “which means that  for every 400 rise in 
winding temperature, the insulation resistance drops by half. A curve GEL-
962 showing the  relationship  of  IR to  winding  temperature  for  TAO/659 
armature is enclosed. This relationship is true only for a totally dry motor. 
Therefore,  if  at  1000 C(hot motor),  an IR value of 10 meg.ohm has been 
achieved on the armature, the corresponding IR value at 200 C would be 40 
Meg-ohms.



7. APPLICATION :
WAM4, and WCAM-1 class of locomotives.

8. PERIODICITY OF IMPLEMENTATION : 
After each overhaul, AOH & POH.

9. AGENCY OF IMPLEMENTATION :
All Electric Loco Sheds, Repair and POH Shops.

10. DISTRIBUTION : 
As per sheet attached.

          Sd/-
               ( D.K. Gupta )
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