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1. TITLE : 

Millivolt drop or micro-ohm resistance test on Traction Motors.

2. APPLICATION : 

All classes of Traction Motors in use on Indian Railways.

3. OBJECT :   
3.1 One  of  the  most  important  “Condition  Minitoring”.  tests  is  the 

Millivolt drop test on Traction Motors. This is a very important 
test because Traction Motors with  defects joints in commutator 
continue to work apparently without any immediate adverse 
effect.  However,  certain  coils  get  overheated  due  to  unequal 
sharing of currents between different parallel paths, This milli-
volt drop test detects cross connection of leads, short circuits and 
open circuits in the coil and behind the commutator riser. 

3.2 This test can also detect bad joints and solder run out cases if the test is 
made  with  precision  instruments  and  the  results  are  carefully 
interpreted.

3.3 This SMI is being Issued as a draft code of practice so that a uniform 
and standard procedure of millivolt drop testing can be adopted 
by sheds and shops. On receipt of comments after trials from the 
sheds the code of practice will be finalised.

4. REFERENCE DRAWINGS AND SPECIFICATION : 

-NIL-

5. INSTRUMENTS AND APPLIANCES REQUIRED : 

a) Constant current DC output and source of stability + 0.1% 

b) and 3,  1/2 digit  digital  millivolt  meter.  accuracy  + 0.1% with basis 
range 19.99mv 

OR 

      Micro  Ohmmeter  of  accuracy  + 0.1%  with  basic  range  1.999 
milliohm.



6. DETAILS OF SPECIAL INSTRUCTIONS : 
6.1 Determine  the  number  of  segments  per  pole  pitch(Say  “N”)  by 

dividing total number of commutator segments by total number of 
poles/parallel paths.

6.2        Mark the commutator as follows :

6.2.1 Mark  any  one  of  the  commutator  segments  by  using 
suitable marker such as chalk on the full length of  the 
segment up to the root of the riser.

6.2.2 Counting from the segments marked under 6.2.1 above, 
mark all the segments which fall a pole pitch apart in 
similar way. Thus  in  a  six  pole  machine,  6  such 
segments will be mixed, separating  six  groups  of 
segments.

6.2.3 Give numbers 1,2,3 to all the segments in the commutator 
beginning from each of the segments marked as in 6.2.2 
above as segment No.1

6.3 Secure properly using a stout elastic rubber belt, the two current leads 
from the constant  current source on commutator  Bars No.1 and 
(N+1).

6.3.1 Set  the  constant  current  at  25A  for  testing  Traction 
Motors  used  in  electric  locos  and  15A  for  Traction 
Motors used in FMUs and switch on the constant current 
source. Any suitable current within the range 2% to 5% of 
continuous rated current may be used. 

6.4 Measure the millivolt drop. by means of the Digital Voltmeter set to 
19.99 mv range, between each adjacent bars.

6.4 (A) If a precision digital micro ohmmeter is available steps 6.1 to 6.3.1 
should be deleted.

6.5 Repeat 6.3 to 6.4 or 6.4A for segments under each group indicated in 
6.222 and record millivolt meter or micro ohmmeter reading of all 
the segments as per proforma A attached.



6.6.1 Determine the average and standard deviation of millivolt 
drop  or  micro  ohm  resistance.  If  difference  between 
average and any of the readings recorded  in  6.5  is 
more  tan  + 3  S,D.  as  obtained  in   para  6.7  below, 
investigate and rectify. 

6.6.2 The  rectification  of  armature  shall  be  carried  out 
depending upon the type of fault. If, however bad joints is 
indicated,  resoldering  shall  be  done  to  achieve  the 
millivolt  drop or  microohm resistance  variations  within 
permissible limits.

6.7 Record Mlli-volt or micro-ohm readings for ten armatures as per 
6.5  above  and  determine  the  standard  deviations  (S.D).  as  per 
annexure-A.  Such  shed/shop/production  unit  may  thus  fix  their 
own standards for different types of motors.

7. Periodicity of implementation of the SMIs 

During all Millivolt drop or micro-ohm resistance tests in production units. 
Rewinding shops, POH shops and sheds, Sheds must carry out these tests 
during AOH.

8. Agency for Implementation : 
Production units, POH shops and sheds of Railways.

9. Distribution :  As in closed list



Annexure - “A”

CALCULATION OF S. D.- STANDARD DEVIATION 

S. No. Segment 
Numbers

Millivolt or 
Micro-ohms

(X-x) (X-x) 2

1 1-2

2 2-3 

Etc. 

N-2

N-

N-1

Sum Average X = Σ X/N

S.D.  = √ y/n

Sum should be 
zero

y =Σ (X-X)2

Note : 1. Use an electronic calculator for this calculation 

2. While  calculating  S.D.  ignore all  readings  which are  obviously and 
abnormally high or low due to defective joints or other defects. 


