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Abstract

Asynchronous motor’s capacitor starting can effectively reduce the starting current impact on the
power network without reduced starting torque, but the selection of starting capacity is the key. If
capacitor capacity is short, the starting current reduction is not obvious. If it is too large, it not on-
ly increases the investment, but leads to abnormally high voltage at the motor side and causes a
lot of adverse effects. After analyzing the shortcomings of current selection methods, this paper
presented two new selection methods, and calculated some sample motors with the MATLAB
software to prove the feasibility and usefulness of these methods.
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Figure 1. T-Shape Equivalent Circuit of induction motors
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Figure 2. Starting current curves of induction motors
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Figure 3. Starting current curves with 1% method
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Figure 4. Starting current curves with 2™ method
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Table 1. The key parameters of squirrel cage induction motors

7=l REARLRINEZSH

24 FERL 1 FEL 2 FEL 3 FEHL 4
Pn (KW) 10 11 17 75
fn (H2) 50 100 50 50
Un (V) 380 380 380 380
ny (rpm) 1456 2940 1458 1480
COSpN 0.86 0.87 0.83 0.86
r(Q) 1.375 0.985 0.54 0.088
X1 (Q) 2.43 2.991 2.7 0.404
m () 8.34 0 (2nE) 8.7 2.75
Xm () 82.6 75.6 81 26
r,(Q) 1.047 0.662 0.41 0.073
1o (Q) 4.4 2.168 2.3 0.77
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Table 2. The computed results with Method 1 & Method 2
F 2 RAFELMGE2HHEER

it H FERL 1 FEDL 2 FEHL 3 FEAL 4
i3 HLI (A) 93.85 122.98 181.36 566.03
AMETT R R 4.7072 5.9746 4.1080 3.0735
LN T R 0.3336 0.3009 0.2574 0.1369
s=10 47.111 61.177 90.442 273.11
RRME 47.785 61.827 91.475 276.85
LB HLI(A)
H/ME 45,677 60.208 89.934 273.11
ZE1H 2.1083 1.6182 1.5407 3.7384
L) HL IR AL 2.3628 29721 2.0486 1.4830
Tl B ThF R 0.6645 0.6049 0.5162 0.2836
M2 (pf) 257.64 165.80 472.93 1445.1
TR LA () 209.23 133.74 401.67 1345.1
LB IE &% 1.2314 1.2397 1.1774 1.0744
ALK () 168.26 156.76 316.59 1028.1
IEAME IE R EL 1.5312 1.0576 1.4938 1.4056
s= 1M 47.784 61.827 91.465 276.70
2PN 47.995 62.021 91.733 277.60
HLE) IR (A)
R/ME 44.781 59.395 88.743 270.60
FZEAH 3.2139 1.6182 1.5407 7.0009
FEE eV N 2.3966 3.0037 2.0718 1.5024
7k 2 BT R 0.6552 0.5986 0.5105 0.2800
AME HL (f) 253.31 163.83 467.17 1427.0
TR A M2 (pf) 260.57 168.32 473.86 1430.6
R IE R %L 0.9721 0.9733 0.9859 0.9975
IEAUAME (pf) 279.38 164.18 501.08 1495.8
IEAUME IE R %L 0.9067 0.9979 0.9323 0.9540
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