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Abstract— Submersible motors are useful, because of its 

worthy operation, accuracy and output. It is very reliable to 

use in its respective applications, such as submersible 

pumps. Somehow these motors cannot keep their efficiency 

higher by the time. Due to less efficiency, the whole system 

becomes less effective and sometimes costly due to 

maintenance. So, analyses of submersible motors required to 

maintain their maximum efficiency levels at full loads. 

therefore we need to change input parameters and some 

designing factors, such as main dimensions, winding, core 

length material. 
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I. INTRODUCTION 

The main problem of the submersible motor is lower 

efficiency, vibration, heating, overload capacity, etc. 

Maintenance is required in any submersible motor whether 

it is old or new. Sometimes the repairing cost of submersible 

motor becomes higher. The most common cause of failure in 

the submersible motor is overheating, as the cause the 

insulation materials in the motor to determine until failure 

occurs. Sometimes the overheating can introduce other 

problems in the motor, before it can be fails, which 

accelerates the process. 

It is estimate the about 27 % to 36 % of electrical 

energy produced in India is consumed by motorized pump 

sets employed in agricultural sector. Pumps systems use 

55% of the new motors in the OEM supply chain. Any 

improvement in efficiency of motor would therefore result 

in increased efficiency of the system at end use. Low- 

voltage motors of up to 37.5 kW consume most of the 

energy size, which offer maximum potential for energy 

savings. offer maximum potential for energy savings. In this 

states of Gujarat, the agricultural sector alone accounts for 

37.45% and 40% of total power consumption respectively. 

We can considering the average connected load of the pump 

as 6.5 kW per pump set and 1800 pumping hours annually, 

the total power consumption by agri-sector will be 184,172 

GWh, and the percentage works outto 33.8%, which 

reasonably matches with the other studies. 

II. WORKING  

Intended purpose. Some pumps may be design to work while 

being fully submerged, and others may be submerged or 

placed in a dry place. It is necessary to know the type of 

pump which you are dealing with in order that no damage is 

incurred when it is being used. They are the types with which 

most residential users will see the most. Also, submersible 

pump is able to be used in some of other applications such 

as fountain pumps, borehole pumps and well pumps. 

III. MAIN COMPONENTS 

A. STATOR:  

Stator which is major component of the motor is cause of 

60% losses so in order to reduce these losses mass of stator 

winding must be kept larger as this increase in mass will 

reduce electrical resistance. Normally stator weight is 

around 40% of overall motor weight. 

 
Fig. 1.1: Stator 

Normally here this tow types are use to made stator 

in convectional motor. 

1) Cobalt-irons 

2) Nickel-irons 

This types of irons material density is high so mass 

level is also high. So now we would like to change in 

material to get low mass. Here we analyse if we use silicon 

iron material it reduce (10 % to 15 %) of mass. Other benefit 

is its strength is high compare to other iron material. 

1) Stator slots:- 

Generally two types of stator slots are employed in 

submersible motors open slots and semi closed slots. 

Operating performance of the motor depends upon the shape 

of the slots and hence it is important to select suitable slot 

for the stator slots. 

2) Salient slots:  

Normallywe can used in motor this type of slots. 

Ununiformed Magnetic flux will be create and Mechanical 

strength is also low. But maintenance cost is low. 

 
Fig. 1.2: salient slots 
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Non-salient slots: Uniform Magnetic flux will be 

create. Mechanical strength is also high compare to silent 

slot. 

 
Fig. 1.3: Non-salient slots 

B. ROTOR 

Normally copper bar are used in induction motor. Now we 

will change in material and given better efficiency we will 

analyze aluminum die cast material used. Its strength is so 

high. So Maintenance is so low. Other benefit is it will not 

more affected in temperature. 

 
Fig. 2.1: Rotor 

The motor manufacturers and the engineers around 

the world have tried to improve the efficiency of the 

induction motor by applying copper material as the rotor 

component. The substitution of copper for die-cast 

aluminum in the rotor squirrel cage would significantly 

reduce motor losses and improve the electrical energy 

efficiency. 

C. Advanages: 

Less maintenance 

Less vibration 

Easy operation 

Operation at low & high voltage 

More efficient 

D. Applications: 

Agriculture 

Irrigation  

Bore-well  

Water supply 

E. Materials: 

PART 
ONVECTIONAL 

MOTOR 

INNOVATIVE 

MOTOR 

Stator Cobalt iron nickel iron Silicon iron 

Slots Salient slots 
Non salient 

slots 

Rotor 

bar 
Copper 

Aluminium die 

cast 

Shaft Steel Steel 

Body Stainless steel Stainless steel 

F. Calculation: 

Input rating :- 6.6 KVA  

Motor capacity :- 5 HP 

Stator turn/phase (𝑇□) = 180 (Turns 18 , coils 10) 

Length of stator bar (𝐿□) = 0.26m 

𝑆□ (Conventional motor) = 34 

𝑆□י (Innovative motor) = 32 

1) Stator current per phase :- 

𝐼𝑆 = 𝐾𝑉𝐴 ×  
1000 × √3

3 × 𝐸𝑠
  

     = 6.6 ×  
1000 × √3

3 × 415
 

𝐼𝑆 = 9.18 𝐴   
2) Area of stator Conductor (𝐴𝑆): 

 𝐴𝑆 =  
𝐼𝑆

δ𝑆
=   

9.18

4.5
   

                   = 2.04 𝑚𝑚2 

Comparison of calculation: 

Convectional motor       

Rotor bar in current:-                                                                       

𝐼𝑏 = 2 × 𝑚 ×  𝑘𝑆  ×  𝑇𝑆  ×  𝐼𝑆  ×  
cos ɸ

𝑆𝑟

 

= 2 × 3 × 0.95 × 180 × 9.18 × 
0.88

34
 

𝐼𝑏 = 246.5 𝐴 

Area of Rotor bar (𝐴𝑏): 

𝐴𝑏 = 
𝐼𝑏

δ𝑆
  =    

246.5

4.5
 

𝐴𝑏 = 54.7 𝑚𝑚2 
Copper loss in bar  

= 𝑆𝑟  × 𝐼𝑏  × ρ × 
𝐿𝑏

A𝑏
 

=   34 × (246.5)2 × 0.02 × 
0.26

54.7
 

= 196.39 watt 

Innovative motor 

Rotor bar in current: 

𝐼𝑏 = 2 × 𝑚 ×  𝑘𝑆  ×  𝑇𝑆  ×  𝐼𝑆  ×  
cos ɸ

𝑆𝑟

 

= 2 × 3 × 0.95 × 180 × 9.18 × 
0.93

32
 

𝐼𝑏 = 263.73 𝐴 

Area of Rotor bar (𝐴𝑏): 

𝐴𝑏 = 
𝐼𝑏

δ𝑆
  =    

273.73

4.5
 

𝐴𝑏 = 60.82 𝑚𝑚2 

Copper loss in bar  

= 𝑆𝑟י × 𝐼𝑏  × ρ × 
𝐼𝑏

δ𝑆
 

= 34 × (263.73)2 × 0.02 × 
0.26

60.82
 

= 189.24 watt 

Comparison between old & new design: 
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Parameters Old design New design 

Motor 5HP 5HP 

Voltage 415V 415V 

Frequency 50Hz 50Hz 

Pole 4 4 

Speed 1500 1500 

Temperature 26C 22C 

Power factor 0.88 0.93 

Copper loss in bar 196.39W 189.24W 

Area of rotor bar 54.7mm 60.82mm 

Rotor bar in current 246.5 amp 263.73 amp 

 

Specific 

material

s 

Convection

al motor 

Innovativ

e motor 
Reason Result 

Stator 
Cobalt-iron 

Nickel-iron 

Silicon 

iron 

mass is 

reduced 

(10% to 

15%) also 

strength is 

high 

compare 

to other 

iron 

material. 

Over all 

mass is 

reduce 

Slots Silent slot 
Non-

silent slot 

Uniform 

Magnetic 

flux will 

be create 

compare 

to silent 

slot. 

Mechanic

al strength 

is also 

high. 

Efficienc

y is 

improve 

about 

(7% to 

10%) 

IV. MATERIAL SPECIFICATIONS 

Rotor 

bar 
Copper 

Aluminium 

die-cast 

Hysteresis 

curve 

decrees 

Reduce 

I^2R 

Body 

Cover 

Stainless 

steel 

Silicon 

steel 

Low 

reluctance 

Low Heat 

absorption 

Produce 

high 

magnetic 

flux. 

Efficiency 

improve 

about (5% 

to 7%) 

V. CONCLUSION: 

After the analysis of the submersible motor we say that the 

main parameters, dimensions and its material are effected to 

motor efficiency so which focus here to change it and get 

maximum efficiency at full load. 
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