Annexure III

PHASE SEQUENCE CALCULATION FOR INDUCTION MOTOR

‘Equivalent circuit for 10 kW, 50 Hz, 415 Volts, thee phase delta connected
Induction motor is given below to calculate the effect of unbalance voltage on
‘Induction motor. The value are obtained by condhcting the No Load Test, Load

Test & Block Rotor Test at ERDA Laboratory,
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Figure Alll-1 Per phase equivalent circuit of Induction motor for calculation of

speed torque characteristics under unbalance stator voltage condition.

The 10 kW motor performance characteristics was catculated with input rms

vottage havmg unbatance as below in Table Alll-1:

Table Alll-1: table of unbalance voltage used for ca!culation

V, V, angle Vb _ | Vpangle Ve V. angle

415.00 0.00 415.00 -120.00 215.00 | 120.00
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Sequence voltage was calculated from the input voltage as mentioned in Table

Alll-1 which is given below in Table Alll-2 for Zero Sequence, Positive

Sequence and Negative Sequence voltage.

Table Alll-2: table of calculated sequence voltage & its percentage w.r.t

positive sequence

Vo v, V.
- | 33.33-57.73j 348.33-3.31E-14] 33.33+57.73)
| Vomag Vimag Vomag
66.67 348.33 66.67
| %Vo/V, %Vﬁ/Vp
119.14 19.13875598

With sequence voltage & equivalent circuit of Induction motor for Positive

Sequence, Negative Sequence & Zero Sequence which is given below, the

speed torque characteristics of Induction Motor was obtained. .

Rr'fs = 1 46/

Rs=191 Ke =237 Hr'=848
s ;
Vive Rm= 51752 ¥im =»117<73

Figure -2 Per phase equivalent circuit of Induction motor for calculation of

_speed torque characteristics under +ve sequence voltage.
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Figure 1lI-3 Per phase equivalent circuit of Induction motor for calculation of

speed torque characteristics under -ve sequence voltage.
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Figure lll-4 Per phase equivalent circuit of Induction motor for calculation of

speed torque characteristics under Zero sequence voltage.

The detail of calculation speed & torque at different slips with resolution of

- 0.005 are given below for balance voltage of 415 Volts
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Speed v/s Torque curve for balance voltage & unbalance voltage is shown

below
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Figure MH1-5 Speed Torque Characteristics of Induction motor under balance

voltage as well as unbalance voltage condition.

From above data it is clear that with unbalance voltages, losses in the motor

are high as compared to if motor is supplied with balance voltage. For 10 kW,

4 poles, 3 phases, delta connected, 415 volts, three phase motor losses with

balance voltage & unbalance voltage having negaﬁve sequence voltage of 20%

& zero sequence voltage of 20 %, the losses calculated are as follows:

input power | output Total Losses | % Total Saving | % saving of
Watts Power Watts | Watts Effi. Watts input power
with balance voltage 11312 9822 - 1038 87
2785 28
with Unbalance voltage | 10986 6858 3823 62
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