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ABSTRACT

In this present, using system the measurement electrical encrgy report has both of the
formats that uses the principle Electrical Induction and Electrical Energy Controller, which still
don’t be that know a lot of, by the usability can offer the convenience in the calculation seeks

electrical energy value that uses in the automatic system

With this reason, make the working group takes an interest for study the development of
Report System of AC Electrical Energy using MATLAR Program which can distribute 3 parts
follows as; First part is the measurement value of electrical cnergy. Second part is t-he part of
controller about perform control the work by collected pressure data and current on the computer
and do sending data to the Module of MATLAB and last part is the part of result report. It shows

voltage, electric current and Electrical Energy result in graph format of MATLAB program,

From the result finding that, the measurement parameter of electronic value such as
voltage and electric current in Real time format, which it can measure correctly when apply
Report System of AC Electrical Energy using MATLAB Program by compare with Multimeters,
Thus from experiment of this result provides the choice in the measurement Electrical Energy
value with using MATLAB Program which have collected the data and result report of the data

that effective more,
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usadu i 55 Toad
Sampling | V_, ) Power Energy Reactive | Average | Frequency
Factor (Joule) Power Power {(Hz)
(Var) (Watt)
100 4330 | 0.04 0.28 115.51 -1.66 0.48 50,03
200 4330 | 0.04 0.28 302.33 -1.66 0.48 50.03
300 4330 | 0.04 0.28 438.00 -1.66 0.48 50.03
400 43.30 0.04 0.28 585.90 -1.66 0.48 50.03
500 4330 | 0.04 0.28 718.15 -1.66 0.48 50.03
600 43.30 0.04 0.28 852.67 -1.66 0.48 50.03
700 4330 | 0.04 0.28 991.08 ~-1.66 0.48 50,03
800 43,30 0.04 0.28 1125.90 -1.66 0.48 50.03
900 4330 | 0.04 0.28 1269.10 -1.66 | 0.48 50.03
1000 43,30 0.04 0.28 1415.06 -1.66 0.48 50.03

P ' @ o 1 e o 4
210A15194N4.3 HUNMAIUIATATINAIANY 55 T'Jﬁﬂ U1ﬂixu1ﬁﬂﬂﬁ’101ﬂillﬂiu

-

uinuddsinranssoauny 184 n1guda 100 5o 200 50U sude 1000 501 92’4

] oy 1 A Ov) 1 1 - U oy L] 0 1 <
fwisimeidiee 1 ldiulinmudy fie slszAnSnavenuandng Anlssaninaves
Il L1 o [ ot [ ] & [] L3 A
aszua'rifls frge i nzua I adseneudids didsy Wi wailou s W unae
L] A 1 o [ a4
daanudadng s¢18mie 43.30 Taod 0.04 wontl 0.28 -1.66 13 0.48 Sading 50.03

- L] o A J ] T L] ar o “
Gianndisy Fanuisaaiienousniines Wuidd Mhmitounazids thmad1a

L. 1 A
stunmugndsailenaaoudiugasaumsadiedie 1



39

Y- |
M0U19IN1
Reactive Power =v_.I_. sind
= 43.30%0.04%-0.96)
=.[,66 Var.
Average Power =V_,I_ .cosf
= 43.30%0.04%0.28
=(0.48 Wati.
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Sampling | V. | Power Energy Reactive | Average | Frequency
Factor (Joule) Power Power (Hz)
(Var) (Watt)

100 8295 | 0.08 0.98 608.52 -1.12 6.50 4991
200 82.95 | 0.08 0.98 1219.68 -1.12 6.50 4991
300 8295 | 0.08 0.98 1865.72 -1.12 6.50 49.91
400 8295 | 0.08 0.98 2486.73 -1.12 6.50 49.91
500 8295 | 0.08 0.98 3101.79 -1.12 6.50 49.91
600 8295 | 0.08 0.98 3727.31 -1.12 6.50 49.91
700 8295 | 0.08 098 | 4371.05 -1.12 6.50 4991
800 82.95 0.08 0.98 4967.92 -1.12 6.50 4991
900 82.95 6.08 0.98 5599.47 -1.12 6.50 49.91
1000 8295 | 0.08 0.98 6214.11 -1.12 6.50 4991
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Reactive Power =y_.I_.5n0
= 82.95%0.08%(-0.17)
=-1.12 Var.
Average Power =V_.I_,.cos8
= 82.95%0.08*0.98
=6.50 Watt.
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Sampling | V_, L. Power Energy | Reactive | Average | Frequency
Factor (Joule) Power Power (Hz)
(Var) | (Watt)
100 12443 | 0.12 0.96 1392.35 -4.18 14.33 49.54
200 12443 | 0.12 0.96 2808.35 -4.18 14.33 49.54
300 12443 | 0.12 096 .| 422435 -4,18 14.33 49.54
400 12443 | 0.12 0.96 5658.28 -4.18 14,33 49.54
500 12443 | 0.12 0.96 7159.75 -4.18 14.33 49.54
600 12443 | 0.12 0.96 8687.40 -4,18 14.33 49.54
700 12443 | 0.12 0.96 10215.80 -4.18 14.33 49.54
800 12443 | 0.12 0.96 11718.20 -4.18 14.33 49.54
900 12443 | 0.12 0.96 | 13206.10 -4.18 14.33 - 49.54
1000 12443 | 0.12 0.96 14719,70 -4.18 14.33 49.54
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Reactive Power =V_.I_.. sin@
= 124.43%0.12%(-0.28)
=-4.18 Var.

Average Power =V, .I,.cos8

= 124.43%0.12%0.96
= 14.33 Wait.
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usaru 1A 220 Toad

Sampling v 1 Power Energy Reactive | Average | Frequency
Factor (Joule) Power Power {Hz)

(Var) (Watt)

100 155.54 | 0.15 0.66 2409.86 -17.50 15.40 49.97
200 155.54 | 0.15 0.66 4817.83 -17.50 1540 49.97
300 155.54 | 0.15 0.66 7215.30 -17.50 15.40 49.97
400 155.54 | 0.15 0.66 9631.98 -17.50 15.40 49.97

500 155.54 | 0.15 0.66 12025.70 -17.50 15.40 49.97

600 155.54 | G.15 0.66 14425.00 -17.50 15.40 49.97

700 155.54 | 0.15 0.66 16828.50 -17.50 15.40 49.97

800 155.54 | 0.15 0.66 19230.10 -17.50 1540 49.97

900 155.54 | 0.15 0.66 21679.40 -17.50 15.40 49.97

1000 155.54 | 0.15 0.66 24032.60 -17.50 15.40 49.97
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Reactive Power =v_,I_,. 5né
= 155.54%0.15%(-0.75)
=-17.50 Var.
Average Power =V_,1I,.cos8

=155.54*0.15%0.66
= 15.40 Watt,
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1. Thunsunaunu controller
#linclude <reg51.h>

#include <stdio.h>

#linclude <intrins.h>

#linclude <string.h>

#define CHO 0x41

#ldefine CH1 0x42

#define CH2 0x43

#idefine CH3 0Ox44

” o o o e oo oo o 3B pOrt 12C li****llll’l
sbit XXSDA =PI"6;

sbit XXSCL =PI17S5; //12C BUS

//¥¥¥EE%% Basic Function ¥***#¥¥%//

void dmsec(unsigned int count) { // mSec Delay
un_signed inti; {f for Keil CAS1
while (count) §
i=13220; while (i>0) i-; Iix1*** (Speed x1)=i=111
count--;

JERsRkkad 3B Port [2C ¥FERRkRbRkf
void ipdel (void) { # 12C delay
_nop_ (;
_nop_ ()
_nop_ ();
_nop_Q;
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_nop_{();
_nop_();
_nop_(;
_nop_ (%

void xxchigh (void) {
XXSCL = 1;
ipdel ;

void xxclow (void) {
XXSCL =0
ipdel ();

void xxstart (void) {
XXSDA=1; -
XXSCL=1;
XXSDA =0;
ipdel ();
XXSCL =10,
XXSDA =1;

void xxstop (void) {
XXSDA =0;
XXSCL=1,
ipdel ();
XXSDA =1;

/1 12C clock high

{1 12C clock low

/! start condition

// stop condition
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bit xxwrbyte (unsigned dat) { // write one byte
unsigned char i; // return 0 = ok
bit outbit; /f return 1 = error
for (i=1;i<=8:i++) {
outbit = dat & 0x80;
XXSDA = outbit;
dat = dat << 1;
xxchigh Q;
xxclow ()
}
XXSDA=1;
xxchigh ();
outbit = XXSDA;
xxclow ();

return (outbit);

unsigned char xxrdbyte () { // read one byte
unsigned char i,dat; /f return 0xff = error
bit inbit;
dat=0;
for (i=1;i<=8;i++) {
xxchigh (;
inbit = XXSDA,;
dat=dat << 1;
dat = dat | inbit;

xxclow ();

XXSDA=1;
xxchigh (};
inbit = XXSDA;
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xxclow ();
if (~inbit) dat = OxfT;

return (dat);

JrERkRAkkkARkk A Ty dckokokdokddokmok &k f

unsigned char ADC(unsigned char channel}{
unsigned char temp;
xxstart();
xxwrbyte(0x90); / pef8591 address 0
xxwrbyte(0x40|channel),
xxstop(; |
xxstart();
xxwrbyte(0x91);
temp = xxrdbyte();

xxstop();
return(temp);
}
void start232 (void) { fl speed x 1
SCON = 0x52; /f set R§232 parameter
TMOD |= 0x20;

THI1 = -3; PCON |[=0x80; // 38400 atx2
TR1 =1;
RI=0;

void main()

{
unsigned char rd;
unsigned char rd2;
start232();
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while(1)
{

rd = (inf)ANC(CHO);
rd2 = (int)ADC(CH1);
_getkey (;
printf{"xnin\r"),
_getkey ();
printf{("%bu\n\r",rd);
rd2 = (in) ADC(CH1);
_getkey (;
prinff("zn\o\");
_getkey (;
printf(*%butn\r" ed2);
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2. Tsunsualszuanmania MATLAB

function varargout = test01(varargin)

% Poochong 11/9/08

% TESTO! M-file for testO].fig

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct{'gni_Name',  mfilename, ...
'gui_Singleton', gui_Singleton, ...
'gui_OpeningFen', @test01_OpeningFen, ...
‘gui_OutputFen', @test0l OutputFen, ...
'gui_LayoutFen', [], ...
'‘mui_Callback’, [});

if nargin && ischar(varargin{1})

gui_State.gui_Callback = sir2func(varargin{1});

end

if nargout

[varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else

gui_mainfcn(gui_State, varargin{:});
end

% End initialization code - DO NOT EDIT

% -— Executes just before test01 is made visible.

function test0!_OpeningFen(hObject, eventdata, handles, varargin)

handles.output = hObject;

% Update handles structure

guidata(hObject, handles);

% --- Outputs from this function are returned to the command line.
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function varargout = test01_OutputFen(hObject, eventdata, handles)
varargout{1} = handles.output;

%% --- Executes on button press in pushbuttonl.

function pushbuttonl_Callback(hObject, eventdata, handles)
set(handles.text91,'string’,'Running’);
s = serial'COM1','BaudRate’,38400); %gﬂfi‘l port coml BaudRate 38400

fopen(s);

%__ e e——
bb=0;cc=0;dd=0; gg=0; vl =0; vww2=0;pp=1;rr=0;
nx =[]; nz = [J; xn = [J; zn = [J; 1= [);jj=0;

%
% Pause & Resume function =—===—=====
global fighandle;
fighandle = gef;
axhandle = gca;
set(handles,pushbuttonl,'UserData',1);
while (get(handles.pushbuttonl,'UserData’) ==1)
ii=iitl;
vv = [mod(jj, 101)];
if (vv =0)
pp=pp+1;
=1+ 100;

end;

% switch case ==
fprintf(s,'o")
a = fscanf(s,'%s");

switch (a)

% VOLT=
case 'xn'

fprintf(s,'o")
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Volt = fscanf(s,'%«d");
vvl = Volt*0.011764705882352941176470588235294,;

% transform DC 3V to AC 220V ==
vvl =vvl *73,333333333333333333333333333333;

0f = I
nx = [nx jj;
xn = [xn vvl];
axes(handles.axes13);
plot{nx,xn,"m.");
grid on
axis({rr pp*100 0 220]);

% AMP
case 'zn'
fprintf(s,'o")
Amp = fscanf(s,'%d);
vv2 = Volt*0.011764705882352941176470588235294;
vv2 = vww2/1000;
vv2 = vv2 * 73.333333333333333333333333333333;
nz = [nz jj+1];
zn = [zn vv2];
axes(handles.axes15);
plot(nz,zn,-g.");
grid on
axis{[rr pp*100 0 0.3]);

end

% powerf===p(watt)= E (volt ) x I (amp )
ee = [mod(jj,2)];
if (ce==0)
bb=vwvl;
cC = vvl;
dd = (bb*cc);
gg = [gg dd];
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% Encigy = ==
yy = sum(gg);
= (ilyyl;
end

% Share data =
handles.current_datal = xn; % Volt
handles.current_data2 = zn; % Amp
handles.current_data3 = gg; % Power
handles.current_datad =1,

handles.current_data6 =s; % serial porl

9 _
guidata(hObject,handles)
end
guidata(hObject, handles);
fclose(s);
delete(s)
set(hObject,'Steing,'Start’) ;

9% ~--- Executes on button press in pushbutton2.
function pushbutton?_Callback(hObject, eventdata, handles)

set(handles.text91,'string','Save...");

% Save dala to file ===
xn = handles.current_datal; % Volt
zn = handles.current_data2; % Amp
gg = handles.current_data3; % Power

11 = handles.current_datad;

% f— — —
save('datatestOL.mat', 'xn', 'zn', 'gg’,Il' )

set(handles.text91,'string','Save Complete');

% --- Executes on button press in pushbutton3.

function pushbutton3_Callback(hObject, eventdata, handles)



% Load & Plot data from file ==

% Load & Plot data from file —=
set(handles.text91,'string',Loading...");
load dataAC.mat;Ts = 666%10"(-6);
volt = mean(xn);

amp = mean(zn);

energy = sum(gg);

Vmax = max(xn);

Imax = max(zn);

Vrms = Vmax * 0.707,;

Irms = Imax * 0.707;

set(handles. Volt,'string',volt);
set(handles. Amp,'string’,amp);
set(handles.Energy,'string' ,cnergy);
set(handles. Vrms,'string',Vrms);

set(handles.Irms,'string’,Irms);

%

% Volt ==
A = length(xn);
a=0:1: A-1;
x1 =xn;
b = ones(1,10)/10; % 10 point averaging filter
yy = filtfilt(b,1,x1); % Noncausal filtering
X = a*Ts;
axes(handles.axesl);
plot(x,yy,-m’);
xlabel('Time, [sec]'’);

grid on

% Amp ===
B = length(zn);
b=0:1:B-1;
X2 =1zn;



b1 = ones(1,10)/10; % 10 point averaging filter
yyl = filtfile(b1,1,x2); % Noncausal filtering

y =b*Ts;

axes(handles.axes2);

plot(y,yy1,g);

xlabel('Time, [sec]);

grid on

% power = =
C = length(gg);
¢=0:1:C-];
X3 =gg;
b3 = ones(1,10)/10; % 10 point averaging filter
yy2 = filtfilt(b3,1,x3); % Noncausal filtering
z=c*Ts*2;
axes(handles.axes3);
plot(z,yy2,"-k');
xlabel('Time, [sec]’);

grid on

% Energy ==
D = length(l1);
d=0:1:D-1;
w=d*Ts*2;
axes{handles.axes4);
bar(w,1l,'y");
xlabel('Time, [sec]);

%
set(handles.text91,'string','Loading Complete');

% --- Executes on button press in pushbutt_on4.
function pushbuttond_Callback(hObject, eventdata, handles)
close; % Close program

% --- Executes on button press in ClearAll



function ClearAll_Callback(hObject, eventdata, handles)
set(handles.text91,'string',' Select Graph');

cla; % Select graph for clear

% - Executes on button press in PauseOn,

function PauseOn_Callback(hObject, eventdata, handles)
set(handles.text91,'string', PauseOn');

global fighandle

uiwait(fighandle) % Pause prograin

% --- Executes on button press in Resume.

function Resume_Callback(hObject, eventdata, handles)
set(handles.text91,'string', Resume'};

global fighandle

uviresume(fighandle) % Resume program

% --- Executes on button press in Stop.

function Stop_Callback(hObject, eventdata, handles)

set(handles.pushbuitonl,UserData',0); %Stop program in while loop

guidata(hObject, handles);

% --- Executes on button press in analysis.

function analysis_Callback(hObject, eventdata, handles)
set(handles.text91,'string','Analysing...");

load data AC.mat;Ts = 666*10°(-6);

%

% Volt = = = =
a=xn"
ZZ = length(a);
zz=0;1:Z2Z-1,
tal = zz*Ts;

c3 = a(;,1); % Data at intersection 1
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tdata = (1:.ZZ2)";

X = [ones(size(tdata)} cos{(2*pi/50)*(tdata-5))];
s_coeffs = X\c3;

axes(handles.axes1);

tfic= (1:1:ZZ),

yfit = [ones(size(tfit)) cos((2*pif30)*(ifit-10))]*s_coeffs;
plot(tal,yfit,-m"}

xlabel('Time, [sec]');

grid on

%__

% Amp
a2=zn';

B = length(a2);

b=0:1:B-1;

ta2 = b*Ts;

c2 = a2{:,1}; % Data at intersection 1

tdatal = (1:B)";

X1 = [ones(size(tdatal)) cos((2*pi/50)*(tdatal-5))];
s_coeffs] = X1\c2;

axes(handles.axes2);

tfitl = (i:1:B)"

yfitl = [ones(size(tfit1)) cos((2*pi/30)*(tfit-12))]*s_coeffs!;
plot(ta2,yfit1,'-g')

xlabel('Time, [sec]’);

grid on

% Frequency & reactive powerf ==—

% reactive powerf

% Find the angle.
Vmax = max(yfit); % Maximum voltage
Vmin = min(yfit); % Minimum voltage
Amax = max(yfitl); % Maximum amp

Amin = min(yfitl); % Minimum amp
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9% = —
N = length(yfit};
n=0:1:N-1;

K = length(yfit1);
k=1:1:K;

t=n*Ts;

tt = k*Ts;

valmax = max(yfit);
valmin = min(yfit);

Ampmax = max(yfitl);

. Ampmin = min(yfit1);
Ao = (((yfit]-Ampmin)*(Amax-Amin))/(Ampmex-Ampmin)+Amin;
Vo = ({(yfit-valmin)*(Vmax-Vmin))/(valmax-valmin))+Vmin;

%
tt = {{find(Vo=—=Vmin)};
tt1 = t1(find(Ao=—Amin)});

% Frequency
ttv = t(find(Vo—Vmax));
fout = 1/(ttv(2)-ttv(1));

9 ==
% Find the angle

kkk1 = (tt(2)-t(1));

kkk2 = tt1(1)-tt(1);

£l = kkk2/Ts; % #7191 1 ﬂ'ﬁuﬁﬁw

angle_per_dot = 360/r1; % W11 1 gveA i lns
12 =kkk1/Ts;

% Convert it to degrees

angle degrees = r2*angle_per_dot;

% R
Vmax = max(xn);
Imax = max(zn);

Vims = Vmax * 0.707;
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Irms = Imax * 0.707;
PowerFactor = cos(angle_degrees);
ReactivePower = (Vrms * Irms)* sin(angle_degrees);
AveragePower = {Vrms * Irms) * cos(angle_degrees);
set(handles.PowerF,'string',PowerFactor);
set(handles.ReactiveP,'string’,ReactivePower);
set(handles.PowerA, 'string’, AveragePower);
set(handles.Freq,'string’,fout);

% Reaclive powerf =—=—
E = length(xn);
e=0: 100: E;
v=¢*Ts;
axes(handles.axes5);
bar(v,ReactivePower);
xlabel(‘Time, [Sec]’);

set(handles.text91,'string',' Analysis Complete');
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