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Abstract

This thesis proposes an adaptive reactive power or displacement factor of electric

system by using a thyristor controlled reactor theory with a fixéd capacitor and

¢

a microcontroller. Which is more simple than analog ones and it uses only , point per cycle of

detecting peak current for start the trig angle table for thyristor controlled reactor. There by ,

this detection method. It can adapt the displacement factor to the correct value in haft cycle

time which is faster than analo§ system that use 50 cycles or 1 sec (reference [1]).
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nsulasdyaiuves AD InsulacludnvazuuuFaduuaaunsi Huauns
14 1]

nuu T dududu mswasiunsdnnamanpninssuadihvesinsudn (@ il

3/ P 3/ = o ° 1 ar U ' o
Poyalumanvildnouiunes lunmsmuruma lumsnlagoasidiuvessanuiluay
msf 3.5 iyhnszualiihvesInsuda fldnamswd N A N + 1 Wiimasiiohdy 2

' L 4
ieanindoyaves A/D Tuina 8 1in A1 LSB = 2567 Wa1iun Offset error (Zero
k4

error) = 5127 s zaziusawisaldaeufiames A nnamanminszualiihves

Tnsuda Tastwualin Bror noensn1dTas lifiu s12™
Tsunsunldmny o

#include <stdio.h>

#include <math.h>

#include <conio.h>

#define STD stdout .
#define PI (double)3.141592654
#define K (double)2.329e-5

#define X1 (double)167.721
#idefine Step (double)0.05*P1/180.0



#define Start PI/2

#define Stop PI

#define EA le-5

#define EL(x) (double)((PI-x)*2.0)

#define F(x,n) fabs(((x-sin(x))/(PI*XL))-K*n)

double LF;

void main()

{
double X, ,Result,OLD_Result=1.0,0LD_LF=0.0;
int NN_OLD;

clrscr();
for(N=N_OLD=1;N<=256;N++)
{

LF = PI/2.0;

do {
X = EL(LF);
Result = F(X,N);

if(Result <= EA)
{
if(N_OLD !=N)
{
fprintf(STD,"LF = %0.11{\{Hex %xhMDEG %0.21f\tError = %Ie\MN= %d
\n",(OLD_LF*180.0/PI)/0.05,
(int)((OLD_LF*180.0/PI)/0.05+0.5),0LD_LF*180.0/
PI,OLD_Result,N_OLD); -
N_OLD = N;
OLD_Result = 1.0;



else

if(OLD_Result>Result)

{
OLD_Result = Result;
OLD_LF =LF;

}
LF += Step;
} while(LF<= Stop+Step);
}
fprintf(STD,"LF = %0.11f\tHex %xb\NDEG %0.2lf\tError = %leMN= %d \n",(OLD_LF*180.0/PI)

*

/0.05,

(int)((OLD_LF*180.0/P1)/0.05+0.5),0LD_LF*180.0/PI,OLD_Result,N_OLD);

walaonmsinanlaalisunsuiildmanm o

A lumsng M Error @l ADSUTA  ddv
LF = 33590 Hex difh DEG 167.95  Error = 4.200089¢-08 N = 1
LF =3296.0 Hex ceOh DEG 164.80  Error = 5.335339e-09 N =2
LF = 32520 Hex cbdh DEG 162.60  Error = 2.927702¢-07 N =3
LF = 32160 Hex c90h DEG 160.80  Error = 5.386485¢-08 N = 4
LF = 31860 Hex c72h DEG 159.30  Error = 1.980374e-07 N =5
LF = 31590 Hex c57h DEG 157.95  Error = 2.787033¢-07 N =6
LF = 31360 Hex c40h DEG 156.80  Error = 4.581396e-07 N =7
LF = 31140 Hex c2ah DEG 15570  Error = 1.046137¢-07 N =8
LF = 30940 Hex cl6h DEG 154.70  Error = 8.122728¢-08 N =9

LF =3075.0 Hex c03h DEG 153.75  FEaror = 4.306815¢-07 N =10



LF = 3058.0
LF = 3041.0
LF = 3026.0
LF = 3011.0
LF = 2997.0
LF = 2983.0
LF = 2970.0
LF = 2957.0
LF = 2945.0
LF = 2033.0
LF = 2922.0
LF = 2911.0
LF = 2900.0
LF = 2889.0
LF = 2879.0
LF = 2869.0
LF = 2859.0
LF = 2850.0
LE = 2840.0
LF = 2831.0
LF = 2822.0
LF = 2813.0
LF = 2805.0
LF = 2796.0
LF = 2788.0
LF = 2779.0
LF = 2771.0
LE = 2763.0
LF = 2756.0
LF = 2748.0

Hex bf2h
Hex belh
Hex bd2h
Hex bc3h
Hex bb5h
Hex ba7h
Hex b9ah
Hex b8dh
Hex b81h
Hex b75h
Hex b6ah
Hex b5th
Hex b54h
Hex b49h
Hex b3th
Hex b35h
Hex b2bh
Hex b22h
Hex b18h
Hex bOfh
Hex bO6h
Hex afdh
Hex af5h
Hex aech
Hex aedh
Hex adbh
Hex ad3h
Hex acbh
Hex ac4h
Hex abch

DEG 152.90
DEG 152.05
DEG 151.30
DEG 150.55
DEG 149.85
DEG 149.15
DEG 148.50
DEG 147.85
DEG 147.25
DEG 146.65
DEG 146.10
DEG 145.55
DEG 145.00
DEG 144.45
DEG 143.95
DEG 143.45
DEG 142.95
DEG 142.50
DEG 142.00
DEG 141.55
DEG 141.10
DEG 140.65
DEG 140.25
DEG 139.80
DEG 139.40
DEG 138.95
DEG 138.55
DEG 138.15
DEG 137.80
DEG 137.40

Error = 1.607657e-07
Error = 6.027845e-07
Error = 3.155531e-07
Error = 1.381179e-07
Error = 5.206851e-07
Error = 8.095689e-08
Error = 1.309366e-07
Error = 5.276651e-07
Error = 1.252117e-07

Error = 4.802658e-07

Error = 4.636132e-07
Error = 7.598432e-07
Error = 4.034696e-07
Error = 6.102216e-07
Error = 1.134660e-08
Error = 8.279372¢-08
Error = 3.988975e-07
Error = 1.021289e-06
Error = 5.190730e-07
Error = 5.592776e-08
Error = 4.886327e-08
Error = 4.994903e-07
Error = 1.302282e-06
Error = 1.686909¢-08
Error = 1.010760e-06
Error = 1.181494¢-06
Error = 9.317382e-07
Error = 1.049135e-06
Error = 1.457736e-06
Error = 6.503589¢-07
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LF = 2740.0
LF = 2733.0
LF = 2725.0
LF = 2718.0
LF = 2711.0
LF = 2704.0
LF = 2697.0
LF = 2690.0
LF = 2683.0
LF = 2676.0
LF = 2669.0
LF = 2663.0
LF = 2656.0
LF = 2650.0
LF = 2643.0
LF = 2637.0
LF = 2630.0
LF = 2624.0
LF = 2618.0
LF = 2612.0
LF = 2606.0
LF = 2600.0
LF = 2594.0
LF = 2588.0
LF = 2582.0
LF = 2576.0
LF = 2571.0
LF = 2565.0
LE = 2559.0
LF = 2553.0

Hex ab4h
Hex aadh
Hex aaSh
Hex a%eh
Hex a97h
Hex a90h
Hex a8%h
Hex a82h
Hex a7bh
Hex a74h
Hex a6dh
Hex a67h
Hex a60h
Hex aSah
Hex a53h
Hex a4dh
Hex a46h
Hex a40h
Hex a3ah
Hex a34h
Hex a2eh
Hex a28h
Hex a22h
Hex alch
Hex al6h
Hex alOh
Hex aObh
Hex a0Sh
Hex 9fth
Hex 9f%h

DEG 137.00
DEG 136.65
DEG 136.25
DEG 135.90
DEG 135.55
DEG 135.20
DEG 134.85
DEG 134.50
DEG 134.15
DEG 133.80
DEG 133.45
DEG 133.15
DEG 132.80
DEG 132.50
DEG 132.15
DEG 131.85
DEG 131.50
DEG 131.20
DEG 130.90
DEG 130.60
DEG 130.30
DEG 130.00
DEG 129.70
DEG 129.40
DEG 129.10
DEG 128.80
DEG 128.55
DEG 128.25
DEG 127.95
DEG 127.65

Error = 5.257113e-07
Error = 1.053721e-06
Error = 8.146599¢e-07
Error = 1.585454e-07
Error = 8.486156e-07
Error = 1.255463e-06
Error = 1.379043e-06
Error = 1.219351e-06
Error = 7.764277¢-07
Error = 5.035419¢-08
Error = 9.587457e-07
Error = 1.278313e-06
Error = 2.559348e-07
Error = 1.531329¢-06
Error = 5.272240e-07
Error = 8.110826e-07
Error = 1.770662¢-06
Error = 8.802431e-07
Error = 1.961167e-07
Error = 2.820164e-07
Error = 5.544785e-07
Error = 6.216141e-07
Error = 4.837906e-07
Error = 1.413975e-07
Error = 4.051529e-07
Error = 1.155426e-06
Error = 1.945720e-06
Error = 8.231572e-07
Error = 5.017761e-07
Error = 2.028560e-06

N =41
N =42

N =43

N = 45
N = 46
N = 47
N = 48
N =49
N = 50
N =51
N =52
N =53
N =54
N = 55
N = 56
N=57
N = 58
N =59
N = 60
N =61
N =62

N =65
N = 66
N =67
N = 68
N =69
N=70

42



LF = 2548.0
LF = 2542.0
LF = 2537.0
LF = 2531.0
LF = 2526.0
LF = 2521.0
LF = 2515.0
LF = 2510.0
LF = 2505.0
LF = 2499.0
LF = 2494.0
LF = 2489.0
LF = 2484.0
LF = 2479.0
LF = 24740
LF = 2468.0
LF = 2463.0
LF = 2458.0
LF = 2453.0
LF = 2449.0
LF = 2444.0
LF = 2439.0
LF =2434.0
LF = 2429.0
LF = 2424.0
LF = 2419.0
LF = 2415.0
LF = 2410.0
LF = 2405.0
LF = 2400.0

Hex 9f4h
Hex 9ech
Hex 9eSh
Hex 9e3h
Hex 9deh
Hex 9d%h
Hex 9d3h
Hex 9ceh
Hex 9cSh
Hex 9c3h
Hex 9beh
Hex 9b%h
Hex 9b4h
Hex 9afh
Hex 9aah
Hex 9a4h
Hex 99th
Hex 99ah
Hex 995h
Hex 991h
Hex 98ch
Hex 987h
Hex 982h
Hex 97dh
Hex 978h
Hex 973h
Hex 96fth
Hex 96ah
Hex 965h
Hex 960h

DEG 127.40
DEG 127.10
DEG 126.85
DEG 126.55
DEG 126.30
DEG 126.05
DEG 125.75
DEG 125.50
DEG 125.25
DEG 124.95
DEG 124.70
DEG 12445
DEG 124.20
DEG 123.95
DEG 123.70
DEG 123.40
DEG 123.15
DEG 122.90
DEG 122.65
DEG 12245
DEG 122.20
DEG 121.95
DEG 121.70
DEG 121.45
DEG 121.20
DEG 120.95
DEG 120.75
DEG 120.50
DEG 120.25
DEG 120.00

Error = 4.269853e-07
Error = 1.468435e-06
Error = 6.807150e-07
Error = 1.581384e-06
Error = 2.630582¢-07
Error = 1.969585e-d6
Error = 8.220924e-07
Error = 5.823814e-07
Error = 1.850200e-06
Error = 1.466215e-06
Error = 4.975581e-07
Error = 3.358111e-07
Error = 1.034342e-06
Error = 1.598492¢-06
Error = 2.028733e-06
Error = 2.289063e-06
Error = 2.151722e-06
Error = 2.146721e-06
Error = 2.273548e-06
Error = 2.188426e-06
Error = 1.825631e-06
Error = 1.332496e-06
Error = 7.095705e-07
Error = 4.258653e-08
Error = 9.234051e-07
Error = 1.932306e-06
Error = 1.826751e-06
Error = 5.887937e-07
Error = 7.755710e-07

Error = 2.265727e-06

N=T71
N=72
N=T73
N = 74
N =175
N =76
N=77

‘N=178

N =79
N =80
N =81,
N =82
N = 83
N =84
N =85
N =86
N =87
N = 88
N =89
N =90
N =091
N =92

N =94
N =95
N =96
N =097
N =98
N =99
N =100



LF = 2396.0
LF = 2391.0
LF = 2386.0
LF = 2382.0
LF = 2377.0
LF = 2373.0
LF = 2368.0
LF = 2364.0
LF = 2359.0
LF = 2355.0
LF = 2350.0
LF = 2346.0
LF = 2341.0
LF = 2337.0
LF = 2332.0
LF = 2328.0
LF = 2324.0
LF = 2319.0
LF =23150
LF = 2311.0
LF = 2306.0
LF = 2302.0
LF = 2298.0
LF = 2293.0
LF = 2289.0
LF = 2285.0
LF = 2281.0
LF = 2277.0
LF = 2272.0
LF = 2268.0

Hex 95ch
Hex 957h
Hex 952h
Hex 94¢h
Hex 94%h
Hex 945h
Hex 940h
Hex 93ch
Hex 937h
Hex 933h
Hex 92¢h
Hex 92ah
Hex 925h
Hex 921h
Hex 91ch
Hex 918h
Hex 914h
Hex 90fh
Hex 90bh
Hex 907h
Hex 902h
Hex 8feh
Hex 8fah
Hex 8f5h
Hex 8f1h
Hex 8edh
Hex 8eSh
Hex 8e5h
Hex 8e0Oh
Hex 8dch

DEG 119.80
DEG 119.55
DEG 119.30
DEG 119.10
DEG 118.85
DEG 118.65
DEG 118.40
DEG 118.20
DEG 117.95
DEG 117.75
DEG 117.50
DEG 117.30
DEG 117.05
DEG 116.85
DEG 116.60
DEG 116.40
DEG 116.20
DEG 115.95
DEG 115.75
DEG 115.55
DEG 11530
DEG 115.10
DEG 114.90
DEG 114.65
DEG 114.45
DEG 114.25
DEG 114.05
DEG 113.85
DEG 113.60
DEG 113.40

Error = 1.109998e-06
Error = 6.049993e-07
Error = 2.444012e-06
Error = 6.539252¢-07
Error = 1.406664¢-06
Error = 1.514873e-06
Error = 7.651249e-07
Error = 1.981769e-06
Error = 5.154146e-07
Error = 2.058636e-06
Error = 6.534576e-07
Error = 1.749591e-06
Error = 1.175082e-06
Error = 1.058850e-06
Error = 2.076023e-06
Error = 9.281887¢-09
Error = 1.983781e-06
Error = 1.450402e-06
Error = 3.783251e-07
Error = 2.134662¢-06
Error = 1.593600e-06
Error = 1.339895e-09
Error = 1.525215e-06
Error = 2.491744e-06
Error = 1.126243e-06
Error = 1.695550e-07
Error = 1.396075¢-06
Error = 2.553748e-06
Error = 1.917819e-06

Error = 9.134668e-07
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LF = 2264.0
LF = 2260.0
LF = 2256.0
LF = 2252.0
LF = 22470
LF = 2243.0
LF = 22390
LF = 2235.0
LF = 2231.0
LF = 22270
LF = 2223.0
LF = 2219.0
LF = 2215.0
LF = 2211.0
LF = 2207.0
LF = 2203.0
LF = 2199.0
LF = 2195.0
LF = 2191.0

LF = 2187.0.

LF = 2183.0
LF = 2179.0
LF = 2175.0
LF = 2171.0
LF = 2167.0
LF = 2164.0
LF = 2160.0
LF = 2156.0
LF = 2152.0
LF = 2148.0

Hex 8d8h
Hex 8d4h
Hex 8d0h
Hex 8cch
Hex 8c7h
Hex 8c3h
Hex 8bfh
Hex 8bbh
Hex 8b7h
Hex 8b3h
Hex 8afh
Hex 8abh
Hex 8a7h
Hex 8a3h
Hex 89fh
Hex 89bh
Hex 897h
Hex 893h
Hex 88fh
Hex 88bh
Hex 887h
Hex 883h
Hex 87fh
Hex 87bh
Hex 877h
Hex 874h
Hex 870h
Hex 86ch
Hex 868h
Hex 864h

DEG 113.20
DEG 113.00
DEG 112.80
DEG 112.60
DEG 112.35
DEG 112.15
DEG 111.95
DEG 111.75
DEG 111.55
DEG 111.35
DEG 111.15
DEG 110.95
DEG 110.75
DEG 110.55
DEG 110.35
DEG 110.15
DEG 109.95
DEG 109.75
DEG 109.55
DEG 109.35
DEG 109.15
DEG 108.95
DEG 108.75
DEG 108.55
DEG 108.35
DEG 108.20
DEG 108.00
DEG 107.80
DEG 107.60
DEG 107.40

Error = 2.345718e-08
Error = 8.933962e-07
Error = 1.696797e-06
Error = 2.434111e-06
Error = 2.558993e-06
Error = 1.968714e-06
Error = 1.443038e-06
Error = 9.815012e-07
Error = 5.836360e-07
Error = 2.489727e-07
Error = 2.296173e-08
Error = 2.326434e-07
Error = 3.805514e-07
Error = 4.671678e-07
Error = 4.929780e-07
Error = 4.584699¢-07
Error = 3.641345¢e-07
Error = 2.104660e-07
Error = 2.039047e-09
FError = 2.728807e-07
Error = 6.015566e-07
Error = 9.875611e-07
Error = 1.430386e-06
Error = 1.929521e-06
Error = 2.484452e-06
Error = 2.885544e-06
Error = 2.234215e-06
Errot = 1.528516e-06
Error = 7.689717e-07
Error = 4.389196e-08
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LF = 2144.0
LF = 2140.0
LF = 2136.0
LF = 2133.0
LF = 2129.0
LF = 2125.0
LF = 2121.0
LF = 2117.0
LF = 2114.0
LF = 2110.0
LF = 2106.0
LF = 2102.0
LF = 2098.0
LF = 2095.0
LF = 2091.0
LF = 2087.0
LF = 2083.0
LF = 2080.0
LF = 2076.0
LF = 2072.0
LF = 2069.0
LF = 2065.0
LF = 2061.0
LF = 2057.0
LF = 2054.0
LF = 2050.0
LF = 2046.0
LF = 2043.0
LF = 2039.0
LF = 2035.0

Hex 860h
Hex 85ch
Hex 858h
Hex 855h
Hex 851h
Hex 84dh
Hex 84%h
Hex 845h
Hex 842h
Hex 83eh
Hex 83ah
Hex 836h
Hex 832h
Hex 82fh
Hex 82bh
Hex 827h
Hex 823h
Hex 820h
Hex 81ch
Hex 818h
Hex 815h
Hex 811h
Hex 80dh
Hex 80%h
Hex 806h
Hex 802h
Hex 7feh
Hex 7fbh
Hex 7f7h
Hex 7f3h

DEG 107.20
DEG 107.00
DEG 106.80
DEG 106.65
DEG 106.45
DEG 106.25
DEG 106.05
DEG 105.85
DEG 105.70
DEG 105.50
DEG 105.30
DEG 105.10
DEG 104.90
DEG 104.75
DEG 104.55
DEG 104.35
DEG 104.15
DEG 104.00
DEG 103.80
DEG 103.60
DEG 103.45
DEG 103.25
DEG 103.05
DEG 102.85
DEG 102.70
DEG 102.50
DEG 102.30
DEG 102.15
DEG 101.95
DEG 101.75

Error = 9.095459¢-07
Error = 1.827459-06
Error = 2.797096e-06
Error = 2.264555e-06
Error = 1.205692¢-06
Error = 9.658637e-08
Error = 1.062219¢-06
Error = 2.270177e-06
Error = 2.614426e-06
Error = 1.321769e-06
Error = 1.852847¢-08
Error = 1.405912¢-06
Error = 2.839823e-06
Error = 1.877045e-06
Error = 3.630547¢-07
Error = 1.195921e-06
Error = 2.799316e-06
Error = 1.791828e-06
Error = 1.120643e-07
Error = 1.610554e-06
Error = 2.892205e-06
Error = 1.095972e-06
Error = 7.415324e-07
Error = 2.619731e-06
Error = 1.767764e-06

Error = 1.802499¢-07

Error = 2.167355e-06

Error = 2.139514e-06
Error = 8.540996e-08
Error = 2.006169¢-06

N = 161
N =162
N = 163
N = 164
N = 165
N = 166
N = 167
N = 168
N =169
N =170
N =171
N =172

N =174
N =175

‘N =176

N=177
N =178
N =179
N = 180
N =181
N =182
N = 183
N = 184
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N =185

N =186
N =187
o,
N = 188
N = 189
N =190



LF = 2032.0
LF = 2028.0
LF = 2024.0
LF = 2021.0
LF = 2017.0
LF = 2013.0
LF = 2010.0
LF = 2006.0
LF = 2002.0
LF = 1999.0
LF = 1995.0
LF = 1992.0
LF = 1988.0
LF = 1984.0
LF = 1981.0
LF = 1977.0
LF = 1974.0
LF = 1970.0
LF = 1966.0
LF = 1963.0
LF = 1959.0
LF = 1956.0
LF =1952.0
LF = 1948.0
LF = 1945.0
LF = 1941.0
LF = 1938.0
LF = 1934.0
LF = 1931.0
LF =1927.0

Hex 7f0h
Hex 7ech
Hex 7e8h
Hex 7e5h
Hex 7elh
Hex 7ddh
Hex 7dah
Hex 7d6h
Hex 7d2h
Hex 7cfh
Hex 7cbh
Hex 7c8h
Hex 7c4h
Hex 7cOh
Hex 7bdh
Hex 7bSh
Hex 7b6h
Hex 7b2h
Hex 7aeh
Hex 7abh
Hex 7a7h
Hex 7a4h
Hex 7a0h
Hex 79ch
Hex 79%h
Hex 795h
Hex 792h
Hex 78eh
Hex 78bh
Hex 787h

DEG 101.60
DEG 101.40
DEG 101.20
DEG 101.05
DEG 100.85
DEG 100.65
DEG 100.50
DEG 100.30
DEG 100.10
DEG 99.95
DEG 99.75
DEG 99.60
DEG 99.40
DEG 99.20
DEG 99.05
DEG 98.85
DEG 98.70
DEG 98.50
DEG 98.30
DEG 98.15
DEG 97.95
DEG 97.80
DEG 97.60
DEG 97.40
DEG 97.25
DEG 97.05
DEG 96.90
DEG 96.70
DEG 96.55
DEG 96.35

Error = 2.223409e-06
Error = 6.767217e-08
Error = 2.123909e-06
Error = 2.031740e-06
Error = 2.211339e-07
Error = 2.508209¢-06
Error = 1.576902¢-06
Error = 7.685788e-07
Error = 3.146604e-06
Error = 8.713835e-07
Error = 1.562138e-06
Error = 2.414925e-06
Error = 7.223091e-08
Error = 2.589196e-06
Error = 1.326386e-06
Error = 1.241271e-06
Error = 2.636997¢-06
Error = 2.052869e-08
Error = 2.622983e-06
Error = 1.199507e-06
Error = 1.489844e-06
Error = 2.298979%¢-06
Error = 4.343100e-07
Error = 3.191851e-06
Error = 5.469522¢-07
Error = 2.251529e-06
Error = 1.457288e-06
Error = 1.380216e-06
Error = 2.300053e-06
Error = 5.745523e-07

47



LF = 1924.0
LF = 1920.0
LF = 1916.0
LF = 1913.0
LF = 1909.0
LF = 1906.0
LF = 1902.0
LF = 1899.0
LF = 1895.0
LF = 1892.0
LF = 1888.0
LF = 1885.0
LF = 1881.0
LF =1877.0
LF = 1874.0
LF = 1870.0
LF = 1867.0
LF = 1863.0
LF = 1860.0
LF = 1856.0
LF = 1853.0
LF = 1849.0
LF = 1846.0
LF = 1842.0
LF = 1839.0
LF = 1835.0
LF = 1832.0
LF = 1828.0
LF = 1825.0
LF = 1821.0

Hex 784h
Hex 780h
Hex 77ch
Hex 77%h
Hex 775h
Hex 772h
Hex 76¢ch
Hex 76bh
Hex 767h
Hex 764h
Hex 760h
Hex 75dh
Hex 75%h
Hex 755h
Hex 752h
Hex 74eh
Hex 74bh
Hex 747h
Hex 744h
Hex 740h
Hex 73dh
Hex 73%h
Hex 736h
Hex 732h
Hex 72fth
Hex 72bh
Hex 728h
Hex 724h
Hex 721h
Hex 71dh

DEG 96.20
DEG 96.00
DEG 95.80
DEG 95.65
DEG 95.45
DEG 95.30
DEG 95.10
DEG 94.95
DEG 94.75
DEG 94.60
DEG 94.40
DEG 94.25
DEG 94.05
DEG 93.85
DEG 93.70
DEG 93.50
DEG 93.35
DEG 93.15
DEG 93.00
DEG 92.80
DEG 92.65
DEG 92.45
DEG 92.30
DEG 92.10
DEG 91.95
DEG 91.75
DEG 91.60
DEG 91.40
DEG 91.25
DEG 91.05

Error = 3.078614e-06
Error = 1.688349¢e-07

Error = 2.760176e-06 )

Error = 8.533259%¢-07
Error = 2.107818e-06
Error = 1.482310e-06
Error = 1.509027e-06
Error = 2.059186e-06
Error = 9.603991e-07

Error = 2.587358¢-06

Error = 4.585253e-07
Error = 3.070240e-06
Error = 1.157809e-11
Error = 3.083251e-06
Error = 4.186346e-07
Error = 2.685896e-06
Error = 8.007731e-07
Error = 2.323064e-06
Error = 1.149862¢-06
Error = 1.991317e-06
Error = 1.469340e-06

Error = 1.687213e-06

Error = 1.762652e-06
Error = 1.407305¢-06
Error = 2.033246¢-06
Error = 1.148144e-06
Error = 2.284572e-06
Error = 9.062764e-07
Erxror = 2.520086e-06
Error = 6.782467e-07

N =221

N =222

N =223

N =224

N = 225

‘N =226

N =227

N = 228

N =229

N =230

N =231

N =232

N =233

N =234

N =235

N =236

N = 237

N =238

N = 239

N =240

N

)]

241

N =242

N =243

N

244

N =245

N = 246

N = 247

N = 248

N = 249

N = 250
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LF = 1818.0
LF = 1814.0
LF = 1811.0
LF = 1807.0
LF = 1804.0
LF = 1801.0

Hex 71ah
Hex 716h
Hex 713h
Hex 70fh
Hex 70ch
Hex 70%h

DEG 90.90
DEG 90.70
DEG 90.55
DEG 90.35
DEG 90.20
DEG 90.05

Error = 2.743244e-06
Error = 4.605972e-07
Error = 2.957504e-06
Error = 2.498687¢-07
Error = 3.166325e-06
Error = 6.582156e-06

N = 251
N =252
N = 253
N =254
N = ,2.55
N = 256
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MANHIN VU,

Tilsunsunaunw

EQU 0C8H ;VALUE OF INDITIAL CONDITION OF AFAR (LSB)

EQU 07H ;VALUE OF INDITIAL CONDITION OF AFAR (MSB)

EQU 4CH ;VALUE OF CNT.(1) AND CNT.(2) (LSB) [119 DEG.]

EQU O09H ;VALUE OF CNT.(1) AND CNT.(2) (MSB) [119 DEG.]

; MAIN PROGAME

2

ORG = 0000H
MOV A#0BAH
MOV RO,#03H
MOV R1#02H
MOVX @RO,A
MOV  A#AAL
MOVX @R1,A
MOV, A#BBM
MOVX @RLA
MOV A#IAH
MOV RI1#01H
MOVX @R0,A
MOV  AM#AAL
MOVX @R1,A
MOV A#BBM
MOVX @R1,A
MOV A#3AH
MOV RI1,#00H

;SET COUNTER 8253 (CNT.2)
;ADDRESS OF CONTROL WORD CNT.
;ADDRESS OF CNT.(2)

;SET COUNTER 8253 (CNT.1)
;ADDRESS OF CNT.(1)

;SET COUNTER 8253 (CNT.0)
;ADDRESS OF CNT.(0)

50
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MOVX @R0O,A

MOV A#AFL
MOVX @R1,A
MOV A#AFM
MOVX @R1,A
MOV R2,#202D ;SET INDITAIL OF TABLE
CLR P11 ;Reset Analog to Digital
MAIN: IB P1.3,$ ;CHECK LEADING AGE OF INVERT VOLTAG
JNB P13,$
MOV CP1.0 ;CHECK CURRENT THAT LEAD OR LAG WIDTH VOLTAG
JB P1.2,$ ;CHECK OEC OF A/D
JNB P1.2$
MOVX A,@R1 ;GET 8 BIT FO (I)
JZ MAIN ;COMPARE (I) WITHD LIMIT
MOV R3,A ;R3 IS CURRENT VALUE 8 BIT CURRENT
MOV AR2 ;R2 IS OLD VALUE 8 BIT CURRENT
IC ILEAD
JNC ILAG
WCNT: MOV DPTR#TABLE_1 ;WRIGHT TO CNT.
MOV AR2

MOVC A,@A+DPTR
MOVX @R1,A
MOV DPTR#TABLE_2
MOV AR2
MOVC A,@A+DPTR
MOVX @R1,A
LIMP MAIN
LOWERL: MOV R2#00H ;LOWER LIMIT
LIMP WCNT
UPERL: MOV R2#0FFH ;UPER LIMIT



52
LIMP WCNT
ILEAD:CLR C ;COMPENSAT (I) LEADING
ADD AJR3
IC UPERL
MOV R2,A
LIMP WCNT
ILAG: CLR C ;COMPENSAT (I) LAGING
SUBB A,R3
JC LOWERL
MOV R2,A
LIMP WCNT

3

TABLE_1: DB 01FH,0EOH,0B4H,090H,072H,057H,040H,02AH,016H,003H
DB 0F2H,0E1H,0D2H,0C3H,0BSH,0A7H,09AH,08DH,081H,075H
DB 06AH,05FH,054H,049H,03FH,035H,02BH,022H,018H,00FH
DB 006H,SFDH,0F5H,0ECH,0E4H,ODBH,ODSH,0CBH,0C4H,OBCH
DB 0B4H,0ADH,0A5H,09EH,097H,090H,089H,082H,07BH,074H
DB 06DH,067H,060H,05AH,053H,04DH,046H,040H,03AH,034H
DB 02EH,028H,022H,01CH,016H,010H,00BH,005H,0FFH,0F9H
DB OF4H,0EEH,0E9H,0E3H,0DEH,0D9H,0D3H,0CEH,0C9H,0C3H
DB . OBEH,0B9H,0B4H,0AFH,0AAH,0A4H,09FH,09AH,095H,091H
DB 08CH,087H,082H,07DH,078H,073H,06FH,06 AH,065H,060H -
DB 05CH,057H,052H,04EH,049H,045H,040H,03CH,037H,033H
DB 02EH,02AH,025H,021H,01CH,018H,014H,00FH,00BH,007H
DB 002H,0FEH,0FAH,0F5H,0F1H,0EDH,0ESH,0ESH,0EOH,0DCH
DB 0D8H,0D4H,0D0H,0CCH,0C7H,0C3H,0BFH,0BBH,0B7H,0B3H
DB 0AFH,0ABH,0A7H,0A3H,09FH,09BH,097H,093H,08FH,08BH
DB 087H,083H,07FH,07BH,077H,074H,070H,06CH,068H,064H °



DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

53
060H,05CH,058H,055H,051H,04DH,049H,045H,042H,03EH
03AH,036H,032H,02FH,02BH,027H,023H,020H,01CH,018H
015H,011H,00DH,009H,006H,002H,0FEH,0FBH,0F7H,0F3H
OFOH,0ECH,0E8H,0E5H,0E1H,0DDH,0DAH,0D6H,0D2H,0CFH
0CBH,0C8H,0C4H,0C0H,0BDH,0B9H,0B6H,0B2H,0AEH,0ABH
0A7H,0A4H,0A0H,09CH,099H,095H,092H,08EH,08 BH,08 7H
084H,080H,07CH,079H,075H,072H,06EH,06BH,06 TH,064H
060H,05DH,059H,055H,052H,04EH,04BH,047H,044H,040H
03DH,039H,036H,032H,02FH,02BH,028H,024H,021H,01 DH
01AH,016H,013H,00FH,00CH,009H ‘

’

;******* TABLE_2 sk skeskesie okl sk

.
?

TABLE_2:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

0DH,0CH,0CH,0CH,0CH,0CH,0CH,0CH,0CH,0CH
0BH,0BH,0BH,0BH,0BH,0BH,0BH,0BH,0BH,0BH
0BH,0BH,0BH,0BH,0BH,0BH,0BH,0BH,0BH,0BH
0BH,0AH,0AH,0AH,0AH,0AH,0AH,0AH,0AH,0AH
0AH,0AH,0AH,0AH,0AH,0AH,0AH,0AH,0AH,0AH ,
OAH,OAH,OAH,OAH,OAH,OAH,OAH,OAH,OAH,OAH
0AH,0AH,0AH,0AH,0AH,0AH,0AH,0AH,09H,09H
09H,09H,09H,09H,09H,09H,09H,09H,09H,09H
09H,09H,09H,09H,09H,09H,09H,09H,09H,09H
09H,09H,09H,09H,09H,09H,09H,09H,09H,09H
09H,09H,09H,09H,09H,09H,09H,09H,09H,09H
09H,09H,09H,09H,09H,09H,09H,09H,09H,09H
09H,08H,08H,08H,08H,08H,08 H,08 H,08H,08H
08H,08H,08H,08H,08H,08H,08H,08H,08H,08H
08H,08H,08H,08H,08H,08H,08H,08H,08H,08H .
08H,08H,08H,08H,08H,08H,08H,08H,08H,08H
08H,08H,08H,08H,08H,08H,08H,08H,08H,08H



DB
DB
DB
DB
DB
DB
DB
DB
DB

END

08H,08H,08H,08H,08H,08H,08H,08H,08H,08H
08H,08H,08H,08H,08H,08H,07H,07H,07H,07H
07H,07H,07H,07H,07H,07H,07H,07H,07H,07H
07H,07H,07H,07H,07H,07H,07H,07H,07H,07H
07H,07H,07H,07H,07H,07H,07H,07H,07H,07H
07H,07H,07H,07H,07H,07H,07H,07H,07H,07H
07H,07H,07H,07H,07H,07H,07H,07H,07H,07H
07H,07H,07H,07H,07H,07H,07H,07H,07H,07H
07H,07H,07H,07H,07H,07H
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