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ENCLOSURES:  DRG. NOS.   
 

                                                                             Drg. No. 
(i)  CLW/ES/3/SK-1/0019/G 
(ii)  CLW/ES/3/SK-2/0019/G 
(iii)  CLW/ES/3/SK-3/0019/G 
(iv)  CLW/ES/3/SK-4/0019/G 
(v)   CLW/ES/3/SK-5/0019/G 
(vi)  CLW/ES/3/SK-6/0019 /G  

 
                     (vii)  Specification Nos.:- 

    (a) CLW/ES/3/0454/A (for motor – 39 sheets) 
                                          (b)  CLW/ES/3/0455 (for blower – 16 sheets) 
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SPECIFICATION FOR TRACTION MOTOR BLOWER INCLUDING MOTOR 
 
1. SCOPE 

 
1.1 This specification applies to Traction Motor Blower including Motor for 3-phase Electric 

locomotive. Quantity per loco – 2 Nos. 
1.2 Blower including 3-phase asynchronous motor, supplied by a static converter. The equipment 

will be suitable for traction application. 
 
2. CLIMATE AND ENVIRONMENT CONDITIONS: - 

 * Maximum Atmospheric Temperature :  Under Sun :  70ºC  
                                          :  In shade  :  50 ºC 
 
 * Humidity:  100% saturation during rainy season 
 
 * Ambient Temp              :  0……+55ºC (motor in air flow) 
 *Humidity normal  :  60% 
   maximum  : 100% 
 
 *Altitude normal  :  160 m above mean sea level 
 *Cooling   :  Power dissipation in air flow 
 

Locomotive and equipment will be designed to work in coastal area (humid and salt laden 
atmosphere possible) and in desert areas (extremely dusty and dried atmosphere).  

 
3. STANDARDS: 
  
 IEC standard publication 34-1/ Rotating electric machine, Part: <Rating and Performances.  

IEC Standard Publication 34-5 Part 5, Classification of degrees of protection provided by 
enclosures for rotating electric machines (IP-Code). 

 IEC 34-6/1991/Part 6: Methods of cooling (IC-Code). 
 IEC 34-8/1972/Part 8 : Terminal markings and direction of rotation of rotating machines. 
 IEC 38/1983: IEC Standard Voltages. 
 IEC 72-1/1991: Dimensions and output series for rotating electric machines. 

IEC 85/Second edition 1984/ Thermal evaluation and classification of electric insulation: $ 2 : 
Thermal classes Part 1 : Flame numbers 56 to 400 and flange numbers 55 to 1080. 

 IEC 349-2/1993-3/First edition/pages 39 formula, Group 1 <Insulation test voltages. 
 IS 325/1991/specification for three phase induction motors, Rating and Performance. 
 IS 1231/1991/Dimension of three phase foot mounted induction motors. 
 IS: 4029/1991/Guide for testing three phase induction motors. 

IS:13730 (Pt.8)/1993/specification for polyesterimide enameled round copper winding wires 
with temperature class 180. 
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IS 13730 (Pt.13)/specification for dual coated enameled round copper wires with temperature 
class 200. 
IS 11184/1994/Enameled and varnish bonded glass fiber covered round copper wires. 
IEC 77/1968 – Rules for electric traction equipment. 
IEC 165/1973: Rules for testing electric stock on completion of construction and before entry 
into the service. 
IEC 34-G/1991/Part/6: Method of cooling (IC-code). 
IEC 85/1984/Thermal evaluation and classification of electric insulation. 
IEC 349-2/1993-3/formula, Group – 1 insulation test voltage. 
IS:4691-1985: Degree of protection provided by enclosures. 
&           : for rotating electrical machinery. 
IS: 12075-1991 : Mechanical vibration of rotating electrical machines. 
IEC 34-1-Part-1 : Rating & performance of rotating electrical machines. 
IEC 34-8/1972 : Terminal marking and deduction of rotation of rotating machines.  
IEC 38/1983     : IEC standard voltage. 
IEC 38/1983 :  Dimension and output series for rotating electric machines. 
IEC 77/1968 : Rules for electric traction equipment. 
IEC 165/1973 : Rules for testing electric stock on completion of construction and before entry  
                          into   the service. 
  

4. TECHNICAL DATA: - 
  

4.1 Nominal datas: 
4.1.1 Traction motor blower 

Number of blowers per loco  : 2 
V1 Air flow per blower (M3/sec)          : 4.05 at 20°C 
Total air flow  (M3/sec)             : 8.10 
Pressure drops (pa) 
Δp1  strata – panel – filter  : 721 
Δp2  Air duct filter – blower  : 59 
Δp3  Air duct filter – blower  : 432 
Δp4  Bellow    : 54 
Δp5  Traction Motor   : 1600 
Δp6  Air outlet    : 28 
- Reserve    : 26 
Δp    static (pa)   : 2920 
Δp    dynamic (pa)   : 30 
Δp    total (pa)    : 2950 
Speed      : 2920 r.p.m. 
p mech (kw)    : 21.7 
Weight of complete unit             : 416 kg. approx. 
Traction motor cooling blower type : Mixed flow centrifugal 
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4.2 Nominal Motor data: 
 
 Nominal shaft power25 kw/2pole Flange mounted, Frame size: 200 L 
 Power consumption: 27.3 kw 
 Voltage: 3x415 V ± 10% 
 Current: 42 A 
 Starting current: 265 A 
 Frequency: 50 Hz 
 Cos ø: 0.92 
 Efficiency: 90% 
 Class of protection: IP 55 
 Class of insulation: H class with VPI 
 Weight of motor: 265 Kg. approx. 
 
4.3 Temperature rise limit: 
 The permitted temperature rise of the motor winding will be: - 
 = Specified temp-rise of class H insulation minus 65°C 
 = 145°C-65°C = 80°C  
 Vacuum pressure impregnation of the stator winding will have to be done. 
 Type of Enclosure: TESC (Totally enclosed surface cooled) 
 Type of bearing DE & NDE = 6312 (open type to be used) 
  
 Only SKF/FAG (imported) bearing shall be used. NSK JAPAN make of Bearings can also be   
            used. 
 
4.4 Power supply 

 
The equipment will be fed by static auxiliary converter and its principle is shown in sketch no. 
CLW/ES/3/SK-5/0019. 

 
 The salient data of auxiliary converter are given as under: 
 
 Line voltage : nominal Un = 1000V 
     Un, max       = 1200V 
 Line Frequency : f = 50 Hz ±5% 
4.4.1 Supply voltage to motor: 

The asynchronous motor will be supplied with the output of an inverter having a pulse width 
modulated output voltage as under: 

 Voltage nominal Uv, eff, nom: 415 V±10% (fundamental wave) 
  Variation Uv, eff: 104….420V (fundamental wave) 
 Frequency nominal   f nom : 50 Hz  (fundamental wave) 
  Variation   f: 12.5….50 Hz (fundamental wave) 
 Switching frequency   Hz : max. 300 
            Harmonics in current   : 50% 
            Slop du/dt    : V/us: <1000 v/micro second 
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Voltage spikes V AC   : <1000 (peak value) 
Type of power circuit   : two level 
Harmonic in voltage   : 50% 

 
4.4.2 Voltage stress between motor terminal and earth for continuous operation:  
 
 Middle point earthing of transformer winding with resistors, current relays for earth fault   
            detection. 
 
 Us, max = Uic, max /2+On, max. 2=1153 V (peak value) 
 
 Earth fault (stress about 1 day within 10 years): 
 
 Us, max = U ic, max /2+On, max. 2=2002 V (peak value) 
 
4.4.3 Control of Auxiliary Converter: 
 

For static operation, the converter will be controlled with full inputs or fundamental frequency 
method. The intermediate circuit voltages will be controlled proportional to the output frequency. 
For transient operation, the converter will be controlled with subharmonic method. 

 
4.4.4 Wave from output of converter: 
 The output wave form has been shown in sketch No.CLW/ES/3/SK-5/0019/G. 
 
 Nominal voltage Uveff   : 415 V ± 10% (Quasi-square wave) 
 Voltage Variation Uveff  : 94 -420 V (fundamental wave) 
 Nominal frequency   : 50Hz 
 Frequency variation   : Varies in three steps: 24 Hz, 37 Hz, 50Hz 
 Intermediate circuit voltage Uic : 120-580 V 
 Slope du/dt    : 100-580 V 
 
5. TYPE TEST AND ROUTINE TESTS: - 

 Tests are classified as type test and routine tests. 
 
 TESTS ON MOTORS:- 
 

A) Type tests: - (To be conducted on Prototype Motors): Refer Specification No.  

                                                                                        CLW/ES/3/0454 
Resistance Measurement 
Direction of rotation 
No Load Test 
Locked Rotor Test 
Pull Up and Pull-Out Torque Test 
Load Test 

 Temperature Rise Test 
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 Over Speed Test 
 High Voltage Test 

 Surge Test 
            Vibration Test 
            Starting Test 
            Measurement of “Noise Level” 
            Starting current at 307V 
            Running current at 307V 
 
B) Routine Tests: - 

 Resistance Measurement  
 Direction of Rotation 
 No Load Test 
 Locket Rotor Test 
 Temperature Rise Test 
 High Voltage Test 
 Vibration Test 
 Surge Test 
 For Details of type test and routine test of motor please refer Specification No. CLW/ES/3/0454. 

 
TESTS ON BLOWER: - (Refer Specification No.CLW/ES/3/0455) 
 
A) Type Tests: - 

      Air delivery test  
      Starting time test 
      Starting duty test 
      Endurance test 
 Vibration level test 
 Weighment 
 Checking of bearing by shock pulse meter 
 Checking of dimensions workmanship, clearance of impeller fixing and locking arrangement. 

Intensity of sound in decibel. 
 Starting current at 307V and running current at 307 V to be recorded at 17 Hz.  

 
 
B) Routine Tests: - 

 Checking of obligatory dimensions and clearance of impeller fixing and locking arrangement. 
 Starting time test 
 Vibration level test 
 Condition of bearing by shock pulse meter. 
 

 For Details of type test and routine test of Blower please refer Specification No. 
CLW/ES/3/0455. 
 Vibration level in microns when blower is discharging its rated delivery at rated pressure & 
voltage –  
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 Motor -  15 microns max. 
 Blower – 40 microns max. 
 
6. OPERATING CONDITION AND RELIABILITY 
 
6.1 Operating time    
 Daily approx.   : 16 hrs. (approx. 330 days per year) 
 Yearly approx.   : 5600 hrs. 
 Within 30 years approx. : 16800 hrs. 
 Current maintenance   : 30 years 
 
6.2 Reliability: 

According to chapter “environmental condition” the MTBF of 1 motor shall be at least 20,000 

hrs. The lifetime of bearings shall be at least 20,000 hrs. 
6.3 Design, construction, installation/dismantling procedure: 
 Following features are to be taken care while designing the blower: 

a) Drive & coupling 
b) Direction of rotation 
c) Balancing 
d) Lifting arrangement 
e) Special constructional features    

 
6.3.1 a)   Direct driven centrifugal fan with impeller with backward curved blades. 
 b)   Axial casing with guide vanes. Impeller mounted directly on motor shaft. 
 c)   All welded design, hot dip galvanized.  
6.3.2 Installation: 
 i)    The fans are intended for vertical installation with the motors downward.  
 ii)   The installation must be carried out in such a way that stresses in the casing is avoided. 
 iii)  The electrical connection is shown on the above-mentioned assembly drawings. 
6.3.3 Dismounting: 
 i)   The impeller can be removed without removing the motor. 
 ii)  Dismount the inlet cone, item 2m 2, (see assembly drawing) 
 
 
7. NAME PLATE 
 i) Manufacturer’s name, type & serial number 
 ii) Air delivery 
 iii) Power consumption in KW 
 iv) Impeller diameter 
 v) Rated speed 
 vi) Weight 
 vii) Manufacturing date & year 
 viii) Arrow for direction of rotations and direction of airflow to be provided 
 
 
















