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Abstract: Induction motors being the major energy consumer in the plant offer opportunities of energy saving. In the plant
many induction motors are in-house rewound. This paper reports the analysis done on the rewound induction motors to
determine its efficiency. Practical comparisons between rewound motors and the new motors are shown. It is found that
rewound motors, if replaced by new ones, have a payback period in the range of 2 years to as less as 6 months.
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1. INTRODUCTION

The electrical motors consume large amount of electrical
energy. Nearly 70-80% of the load in a textile plant is on
account of induction motors [1]. In these industries a
common prevalent practice is to repair and rewind a faulty
motor, instead of replacing it with a new one. The
efficiency of the motor decreases after it is rewound. This
short term capital saving method thus may have a huge
long term loss.

2. PROBLEM DEFINITION

The rewound induction motors in textile plant under study
are to be analysed for different types of losses in order to
get their overall efficiency. The efficiencies of all these
motors are then to be compared with the rated and actual
efficiencies of new motors taking replacement as one of the
options. Payback period for new motors as per the market
rates of electric tariff as well as that of the motors are to be
determined. Recommendations for replacement of rewound
motors are to be made accordingly.

3. METHOD

Many in-house rewound induction motors are identified in
a major textile plant after several visits.

Working condition of each in-house rewound induction
motor is examined. All the parameters of the rewound
induction motors are identified and recorded through
different means. All the parameters are categorised into three
different types i.e. rated, measured and calculated. Different
instruments are used to measure the measurable parameters
that lead to determination of its efficiency [2]. The
parameters and respective instruments used in this exercise
are listed in the Table 1.

Table 1
Parameters and Instruments Used

Parameter Instrument

Speed Tachometer

Current Clamp-on-transducer

Voltage Power analyzer

Input power Power analyzer

Winding temperature Resistance temp. detector (RTD)

Winding resistance Power analyzer

Figure 1: Procedure to Analyse the Motor
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4. RESULTS AND DISCUSSION

In the plant, the saving in electrical energy is found by
analyzing some of the in-house rewound induction motors
and looking for alternative options to increase the efficiency
of the motors. Sample parameters of one of the in-house
rewound induction motor are given in Table 2 after applying
the relevant formulae [3, 4].

Table 2
Rated and Measured Parameters of a Rewound

Induction Motor
Rated Parameters Measured Parameters

No. of phases, f 3 No-load voltage, Vno-load (V) 410

No. of poles, p 4 No-load current, Ino-load (A) 10

Power, Prated (HP) 20 No-load input power, Pno-load (W) 660

Voltage, Vrated (V) 415 Winding Temp. of still motor, T1 (oC) 24

Current, Irated (A) 27 Resistance at room temp., R1 (W) 1.2

Full-load speed, 1460 Winding Temp. of no-load motor, 41
Nrated (RPM) T2 (oC)

Supply frequency, 50 Winding Temp. of loaded motor, 141
f (Hz) T3 (oC)

– – Full-load voltage (V) 410

– – Full-load current, Ifull-load (A) 31

– – Full-load i/p power, Pfull-load (W) 17300

– – Full-load speed, N2 (RPM) 1475

– – No-load speed, N1 (RPM) 1490

Calculated parameters:

Synchronous speed, 120 120 50
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Stator resistance of no-load motor,
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2 1 0.25 1.28
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Stator resistance of loaded motor,

235 3 235 141
3 1 0.25 1.74

235 1 235 24
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+ += × = × = Ω
+ +

Stator cu. loss, Pst1 = (Ino-load)
2 × R1 = 127.88 W

Stator Cu. loss, Pst2 = (Ifull-load)
2 × R1 = 1674.14 W

Iron and F&W losses, (Pi + Pf&w) = Pno-load – Pst1 = 532.5 W

No-load slip, sno-load (%) 1
100 0.67
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Full-load slip, sfull-load (%)
– 2
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Full-load rotor losses, Protor = (sfull-load/100) × (Pfull-load–
Pst2 – Pi – Pf&w) = 251.56 W
Stray losses, Pstray = .015 × Pfull-load = 259.5 W

Full-load o/p power, Poutput = (Pfull-load – Pstray – Protor– Pst2)
= 14582.67 W
Efficiency at full-load, ηfull-load = (Poutput/Pfull-load) 100 =
84.85 %

Determined efficiency of an analyzed in-house rewound
induction motor = 84.85 %

Similarly, determined efficiency of an analyzed new
motor = 91.57 %

After comparing the new motor with the analysed
rewound motor, simple payback period obtained = 6 months

Analysis done on few rewound motors including
described above is shown below in the form of graphs:

Figure 2: 15HP Motor Analysis

Figure 3: 20HP Motor Analysis

Figure 4: 50HP Motor Analysis

Figure 5: 100HP Motor Analysis

Figure 2-5 show the efficiencies of new and rewound
motors and their respective payback periods, for different
ratings. Payback period of the analysed motors obtained is
in the range of 2 years to as less as 6 months, assuming the
list price of standard Indian motors as their market price,
electric tariff to be Rs 5.34/kWh and continuous operation
of motors [5].

5. CONCLUSION AND FUTURE SCOPE

After doing a thorough analysis on the rewound induction
motors for its efficiency, it is found that rewound motors, if
replaced by new ones, have a payback period in the range
of 2 years to as less as 6 months. It is therefore recommended
that the rewound motors be analysed for its efficiency and
if the efficiencies are found inadequate, these be replaced
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by the new motors. Scope of power saving exists in
improving the power-factor. A future study on power factor
analysis and improvement in thus suggested.
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