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M ethod for Calculating L ocomotive Traction & Brake Limited Line

Based on Binary Search and L agrange Interpolation

HUANG Hao!, CAO Xiao', HE Wei?

( 1.Technology Center, Zhuzhou CSR Times Electirc Co.,Ltd., Zhuzhou, Hunan 412001, Ching;

2. Zhuzhou Nationa Engineering Research Center of Converters Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: A method was proposed by using binary search arithmetic searching motor speed, if missed then employing Lagrange
interpolation method to calculating motor torque of locomotive's traction and brake. By comparing calculation accuracy and time complexity
with the classical algorithm in envelope curve of motor characteristic, the presented method was proved have better calculation accuracy and

acceptable time complexity.
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int Pivot;

int Binary_Search(Rotate_Speed, Length,Motor_Speed)

{
low = 0; high=Length-1;//
while(low <=high)
{

o100 o6

if(low = = high)
{
if(Rotate_Speed [high] = = data) ~ //

return (low);
else

{

Pivot = low ; 1

return(Pivot);

}
}
mid = (low + high)/2;
if(Rotate_Speed [mid] < data) /)

low=mid+ 1,
elseif(Rotate_Speed [mid] > data) //

high=mid- 1;
else
return(mid);
}
if(low > high)
{
Pivot = mid;
return(Pivot);
}
}
Rotate_Speed][]
Motor_Torque[] Length
Pivot
Motor_Speed
1.2
Motor_Speed

float Lagrangel(Rotate Speed , Motor_Torque,
Length, Pivot , Motor_Speed)
{
float z, t;
t=Motor_Speed
if(Pivot = = (length - 1)) //Pivot

{
Z=(y[pivot-1]* (t-x[ pivot])/(X[ pivot-1] -x[ pivot]) +



y[pivot]* (t-X[ pivot-1])/(X[ pivot] -x[ pivot-1]));
}
else
{
if(x[pivot] <t) // Pivot
{
z=(y[pivot]* (t-x[pivot+1])/(x[pivot]-
X[ pivot+1])+y[ pivot+1]* (t-x[ pivot] )/ (X[ pivot+1]-X[ pivot]));

float z,st;
z=0.0;
t=Motor_Speed
if(t < x[length-3])
{
k = length-4;
m = length-2;
}

} elseif(t > x[length-3])
else /I Pivot {
{ k = length-3;
z=(y[pivot-1]* (t-x[pivot])/(X[ pivot-1]- m = length-1,
X[pivot]) +y[pivot]* (t-x[pivot-1])/(x[ pivot] -x[ pivot-1])); }
} for(i=k;i<=m;i++)
} {
} s=1.0;
for(j=k;j<=m;j++)
Line,, Power_,, if(j 1=1)
s=s* (t- x[ID/OA] - X[11);
Motor_Speed [Line,;,, Power, ] z=z+s* y[i];
}
1.3 }
2
Nature,,
Motor_Speed BSLIA HXb2
Motor__Speed
[Power, ., Nature, ] BSLIA
float Lagrange2(Rotate_Speed , Motor_Torque , Length , HXDbp2
Pivot , Motor_Speed)
{ 1 2
intij,km;
1
/ / / / / / / /
r- mn? N- m r- mn? N- m r- mn? N- m r- mn? N- m
0 11 399.5 1316.8 8 530.0 14988 8122.6 23475 5 186.6
219.6 10 876.4 1347.2 8 461.8 1500.8 8112.0 2 516.5 4 838.2
439.1 10 398.4 13927 8 360.7 1 668.9 7 294.8 2769.2 4 396.5
658.5 9 919.5 1423.0 8292.0 18388 6 621.6 2 865.2 41139
878.0 9441.3 1438.2 8 258.5 2 008.6 6 061.2 2961.2 3857.5
1097.4 8 963.1 14685 8191.6 2178.2 5589.3 3057.2 3624.1
2
/ / / / / / / /
r- mn? N- m r- mn? N- m r- mn? N- m r- mn? N- m
77.4 7 200.0 10525 7 200.0 1769.5 6 746.7 2 630.9 4 538.0
245.5 7 200.0 12225 7 200.0 1911.2 6 246.7 27731 4 305.0
402.5 7 200.0 1382.9 7 200.0 2 053.0 5815.8
572.5 7 200.0 14538 7 200.0 21948 5 440.4
732.5 7 200.0 15355 7 200.0 2 346.9 5088.2
892.5 7 200.0 1624.6 7 200.0 2 488.8 4797.7
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0~
1498.8 r/min
AMD Athlon(tm)X2 Dua Core 2.10GHz
1 498.8~2769.2 r/min 1G VMWare Workstation
Linux Redhat 9.0 Vi BSLIA
2769.2~3057.2 r/min
2 BSLIA
10
0~1658.1r/min 20 BSLIA
1658.1 / 3 4
~2773.1r/min 1 3
3 BSLIA
/ BSLIA / BSLIA
r- min-?t IN- m IN- m r- min-?t IN- m IN- m
219.6 10 876.4 10 919.38 1837.0 6 628.732 6 627.193
658.0 9 920.592 9 960.882 2179.0 5 587.397 5 587.037
878.0 94413 9 479.886 2350.0 5 181.446 5180.491
1 300.0 8 563.164 8557.246 2 960.0 3 860.528 3 847.967
1500.0 8 116.24 8116.102 3057.2 3624.1 3 607.182
4 BSLIA
/ BSLIA / BSLIA
r- min-?t /N- m IN- m r- min-?t /N- m IN- m
774 7200.0 7200.0 2 050.0 5824.916 5823571
150.0 7 200.0 7 200.0 2346.9 5 088.200 5 086.847
402.5 7 200.0 7 200.0 2 489.0 4 797.335 4 796.432
1620.0 7 200.0 7 200.0 2 620.0 4 557.920 4 556,611
1769.5 6 746.7 6 746.7 2 775.0 4 301.887 4 302.090
1 2
219.6 r/min 878.0 r/min 3057.2r/min BSLIA 7200N- m
1 BSLIA
BSLIA
BSLIA 658.0 r/min BSLIA
1 300.0 r/min 1
658.5 r/min 1 316.8 r/min BSLIA
2 BSLIA
1500.0 r/min 1837.0 r/min 2179.0r/min 2 350.0 r/min BSLIA
BSLIA 2
BSLIA 3
2 960.0 r/min
1 [3]
2961.2r/min BSLIA BSLIA 1
1 2 BSLIA
BSLIA
o(n)
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