NIAHUAN
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AsLaasAd N sL & nEn1sA1v AU diN T e Pm el

A9 0-1 AeaduseBenfinduasAnduisz@nirestuussannag [11]

LAY A B c
(Btu/hr-ft’)
HuNMAN 380 0.142 0.058
ARG 385 0.144 0.060
Tuau 376 0.156 0.071
LB 360 0.180 0.097
NGRAAN 350 0.196 0.121
Hguneu 345 0.205 0.134
nInzax 344 0.207 0.136
Ay 351 0.201 0.122
fueney 365 0.177 0.092
FIRAN 1378 0.160 0.073
NOAINNEY 387 0.149 0.063

funaN 391 0.142 0.057




104

ANT9T N2 udmAdlssRvETRaNnsayNTIingd (4]

i a; b,

0 1.1049 0.9864
1 -1.4354 -0.2001
2 -1.0720 -1.1883
3 6.6849 3.3705
4 -13.8980 -5.7674
5 13.0798 3.7206
6 -4.4631 -0.9217

15199 N-3 AnduyscAnsaasdandmdaslud [5)

S a, b,
14 4.8, - 26 N.N. 0.321 0.678
27 L. - 12 138 0.326 0.673
13 .8 - 28 W.A. 0.400 0.589
29 7./ - 15 n.A. 0.395 0.604
16 n.A. - 31 &.A. 0.383 0.606
1n.e. -158.A. 0.345 0.654
16 B1.A. - 29 W.8. 0.361 0.638
0w -13UA. 0.366 0.633
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FN3197 N4 ANdNUsEANEIBINgUNNEMINAT [5]

S a, b,

14 U.A. - 26 LW, 0.368 0.631
27 NN - 12 13, 0.324 0.675
13488 - 28 .A. 0.352 0.647
29 n.A. - 15 n.A. 0.404 0.595
16 n.A. - 31 d.A. 0.410 0.589

11n.8. - 15 6.A. 0.363 0.636
16 B.A. - 20 N4, 0.382 C.e17
30 W.e. - 13 3.A. 0.382 0.617
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Usunsu® 1 AU AR e THIAT NENTUILLELAARADAT)

%Program Caiculated mean sunshine hours per Day.
%Name mean_sun.m
load sunshinei.dat;%size(5.44)
load sunshine2.dat; %size(5,46}
load sunshine.dat; %size(5,46)
load sunshined.dat; %size(5,48)
ioad sunshineb.dat; %size(5,47)
load sunshineB.dat;%size({5.45)
load sunshine7.dat;%size(5.45)
load sunshine8.dai;%size(5,45)
format bank;
%data_day = input{'Please seleci type of day eitherduring 1or2 = ')
data, day =1,
if data_day==1.
sunshine1 = sunshine1;
sunshine2 = sunshina2 ;
sunshine3 = sunshined;
sunshined = sunshined ;
sunshine5 = sunshine5 ;
sunshined = sunshined ;
sunsning? = sunshing? ;
sunshineB = sunshined ,
else dala_day==2;
data1 = zeros{10,44); % size(10,44)
datai{[1:5).[1:2:43)) = sunshing1{:,[1:2:43]); % sunshine1 Row 1-5
data1{[6:101.[1:2:43]) = sunshine1(;,[2:2:44]);% sunshine1 Row 6-10
data1(:.[2:2:44]) = data1{..[1:2:43]};% Double Column
sunshine1 = data1; % data sunshine1 size (10,44}
data2 = zeros{10,46); % size(10,48)
data2([1:5].[1:2:45]) = sunshine2(:,[1:2:45]);
data2([6:103,[1:2:45]) = sunshine2{;,[2:2:48]);
data2{..[2:2:46]) = data2(:,[1:2:45]);

sunshine? = dataZ; % data sunshine2 size (1b.46)
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data3 = zeros(10,46); % size(10,46)
data3([1:5],[1:2:45]) = sunshine3(:,[1:2:45]);
data3([6:101,{1:2:45]) = sunshine3(:,[2:2:46]);
data3(;,[2:2:46]) = data3(,[1:2:45])

sunshine3 = data3; % data sunshine3 size (10,46)
datad = zeros(1C,48); % size(10,48)
datad{[1:51,{1:2:47]) = sunshined{:,[1:2:47]);
datad{[6:10],[1:2:47]) = sunshined(: [2:2:48]),
datad(:,[2:2:48]) = datad(:,[1:2:47])

sunshined = datad; % data sunshine4 size (10,48)
datab = zeros(10,47); % size(10,47)
datas({1:5),[1:2:453) = sunshine5(:,[1:2:45]).
data5([6:10].[1 :2:45]) = sunshine5{;,[2:2:48]);
data5{:,[2:2:46}) = datas(;,[1:2:45]);
data8([1:5),47) = sunshine5{[1:5].47}

data5([6: 101,47} = sunshine5({1:5],47);

sunshing5 = datab; % data sunshine size (10,47)
datad = zeros(10,45); % size(10.45)
datad([1:5],(1:2:43]) = sunshine6(:,[1:2:43]);
data&([6:103,[1:2:43]) = sunshineB(;,[2:2:44]):
dataB(;,[2:2:44]) = datad{:,[1:2:43]};
dataB({1:5),45) = sunshine6([1:5],45);
data8{[8:10),45) = sunshine6{[1:5],45);

sunshing = data; % data sunshine6 size (10,45)
data? = zeros(10,45}); % size{10,45)
data7{[1:5]),[1:2:43]) = sunshine7(:,[1:2:43]);
data7{[6:10],[1:2:43]) = sunshine7(:,[2:2:44]}
data7(:.[2:2:44]) = data7(:.[1:2:43]};
data7([1:5),45) = sunshine7({1:5].45);
data7({{6:10].45) = sunshine7([1:5]1,45),

sunshine? = dala?; % data sunshine7 size {10.45)
data8 = zeros(10,45); % size(10,45)
dataB({1:51.[1:2:43]} = sunshine8(:;,[1:2:43])
datag([6:10].[1:2:43]) = sunshines{;,[2:2:44]).
data8(:,[2:2:443) = data8(:.[1.2:43]);
data8{[1:5],45) = sunshine8{[1:5].45);
data8([6:10],45) = sunshine8([1:5),45);

sunshine8 = data8: % data sunshine8 size (10,45)

end
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% save mean daily of sunshine duration data (iotal 366 day in a year)
save meant.dat meant -ASCI|:%size(1,44)
save mean2.dat mean2 -ASCI|;%size(1,46)
save mean3.dat mean3 -ASCI|;%size(1,46)
save meand.dat mean4 -ASCI|;%size(t,48)
save mean5.dat mean5 -ASCI;%size(1,47)
save meant.dat meant -ASCll;%size(1,45)
save mean’.dat mean7 -ASCH|;%size(1,45}

save mean8.dat mean8 -ASCII;%size(1,45}

Tsunsu® 2 AsnamnandudssRvsniuazfiqaresnuifamissyy

% Program Calculation Coefficient of Regression

% l\{ame cal_coeff.m

glo‘bal latitude;

load coeff_cm.dat;

load coeff_bk.dat;

latitude = input{'latitude of station = ');

i latitude >= 18.47;

coefficient = coeff_cm;

elseif latitude <= 13.44;
coefficient = coeff_bk;

else (latitude < 18.47) & (latitude > 13.44);
slope_a0 = {coeff_bk(:,1)-coeff_cm(:,1))./-(5.03);
coeff_a0 = coeff_bk(:,1)-(slope_a0.*(13.44-iatitude)}); % Coefficient a0
slope_a1 = {coeff_bk(:,2)-coeff_cm(:,2))./-(5.03);
coeff_at = coeff_bk(:,2)-(slope_a1.*(13.44-iatitude}); % Coefficient a1
coefficient = zeros(8,2);
coefficient(;, 1) = coeff_a0{:,:);
coefficient(;,2) = coeff_a1{.,:);

end

save coefficient.dal coefficient -ASCII; % save coefficient vatue is ascii file
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% Program Calculate solar hour angle , zenith angle

% name zenith.m

global longitude;

global latitude;

global tilt;

longitude = input('l.ongitude of local =");

latitude = input('Latitude of tocal =');

tilt = input{'Module tiit angte = ');

ts = zeros(365,12);

t ={390 450 510 570 630 630 750 810 870 §30 990 1050],%time

w = zeros(365,12);

della = zeros(1,365);

fori= 1:365;

% Sofar declination Angie

deltali) = (23.45)"sin(((360/385)* (284-+()1)*(pi/180)).%size(1,365)
B(i) = (360/364)"(I-81);

ty
o+

ARNTILID

EOT(i) = (9.87"sin(2*B(i)*(pif180)))-(7.53* cos{B(iy (pif180)))-( 1.5*sin(B(i)* (pi/180))); %unit (minute)

forj=1:12;

% solar time = standard time+/-4(Lstd-Llocal)+ECT ; + for west, - for east

x1{i.j)= ~(47(105-98.98)}+EOT(i);%solar time 0-24 hour
*x2(i.)) = fix(x1(i.j}+ {j)};%round off second

w(i.8) = fix(x2(i,j)i¥60);%time = hour

ts(i.5) = x(i.j)+{((x2{i)~{x{1,§}*60))/100);%time = hour.minute
if ts(ij) < 12;

w(i.j) = -((12-t5(i,j}1*15).% =olar hour arngle +180 10 -180 , 0 degree at solar noon

elseif {s{i,j) = 12:
w(i.j)y = (ts{ij)-12)715;
else ts(i,j) == 12;
w(ij)=0;
end
end
end
cos_z = zeros(365,12);
Z = zeros{365.12).% zenith angle
zela = zeros(365,12);%angle between beam tilt and beam normal
nn = zeros{365, 12); %vanable
fori= 1:365;

forj = 1:12;
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cos_z(i,) = {sin{latitude*(pi/180)*sin((deltali))*{pl/180)))+...
{cos{latitude*(pi/180))*cos({delta(i))*(pif180))*cos((w(i.[))* (pif 180));
z(i,j) = (acos{cos_z(i,j)})*(180/pi);%size(365,12)
if 2(i,j) > 80,
z(i.j) = 90;
else
zZ(ijy=z{ij)
end
% find incident angle {zeta)
nn(i.j) = cos{(latitude - tilt)*{pi/ 180} cos((delta(i))*(pi/180))"cos({w(ij))*(pif180))+...
{sin{{latitude - tit)*(piF180Y)*sin((deltai))*(pil180));
zeta(i,j) = (acos(nn{ij)))* 180/pi;%size(365,12)
end
end
% save data
save z.dat z -ASCIl;%zenith angle size{365,12)  [degree] (zenith + alfa = 90 degree)
save zeta.dat zeta -ASCII;%beam between normal 1o incident angle size(365,12) {degree}

save w.dat w -ASCl|;%salar hour angle size(365,12) [degree)

H hd o ar - : Ji'
Tdsunsaud 4 muwrnanasdlsenatasduf@efingnannsenuuuiumy

% Program calculate solar insolation on horizontal surface from clear sky
% MName Exell_clear.m
load z.dat; % size(365,12)
load Exell.dat; % size{7.2}
Exell = Exell*1000;
Ge = zeros(365,12);
Ic = zeros(365,12);
Dc = zeros(365,12);
fori=1:365;
F(i} = 1-(0.0335*sin{{{360*(i-04))/365)" (pi/ 180)));

forj=1:12;

16 =0

fork = 1:7;
x = [0:1:6]: % z = zenith ang'e [degree]
Gli.k) = (Exell(k, 1))*{(2()90). " (2"x(k))):
I.k) = (Exelltk,2))*{(2(1.j¥90). " (2*x(k)));

end

Ge(ij) = sum(G(].:));% Total solar insolation on horizontal surface from clear sky
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le{i.i} = sum{l{j.:)):% Direct solar insolation on horizontal surface from clear sky
Geflj) = Gedi) Fo):
lefij) = ledijy iy

if z{i,j) >= 90;
Gefijy=0:
lefi) = 0;

€lse
Gefij) = Gelig)
Ie(ij) = i)

end

_ Defi) = Gefij) - (Ic(i.j3*(sin({90-z{ij))*{pi/180)))); %Diffuse solar insolation on horizontal surface from clear sky
% size Gc , I, D¢ (385,12)
end

end

save Ge.dal Ge -ASCIl: %Total solar insolation size(36_5,12) watl/sg.metre

%size(365.12)

save le.dat Ic -ASCIE; %Direct selar insolation size(365,12) watt/sq.metre

%size{365,12)

save Oc¢.dat Dc -ASCl: %Diffuse solar insolation size(365,12) watt’sq.meire

%size(365,12)

{usunsud 5 SN IS RS T ANNEN UL AR kA s Padluanniin

AT

% Program calculate solar insofation on tilt surface from all sky
% Name klucher_allsky.m

load mean1.dat;%s1ze(1.44)

load meanz.dal;%size{1.48)

load mean3.0at,%size(1,46}

load meand.dat;%si1ze(1,48)

load meanb.dat;%size{1.47)

load meant.dat;%size(1,45)

load mean7.dat;%size(1,45)

load mean8.dat;%size(1,45)

load coefficient.dat; %size(8,2)
load Ge.dat;%size{365.12)

load lc.dat;%size(365,12)

load Dc.dat;%size(365,12)

load z.dat;% zenith angle (365,12}
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load zela.dal;%beam between normal to incident angle({365,12)
load w.dat;% solar hour angle (365,12)
% adjust data sunshine duration
$ = zeros{1,365);
s(1.£1:447) = meani(.,:);
s(1.[45:89]) = mean2(1,[1:45]);%FEB set is 28 day
s(1.[90:135]) = mean3(.:);
5(1,[136:183]) = mean4(,:);
5{1,[184:230]) = mean5(:,.);
${1.[231:275]) = meané(.,:);
${1.[276:320]) = mean7(.,:});
s{1,[321:365]) = mean8(:,:);
%Sm given by calculated daily hour from sunrise to sunset{mean)
% Sm =[10.99 11.70 12.45 12.82 12.45 11.70 10.98 10.66] from Exell
Sm = zeros(1,365)
Sm(1,[1:44]) = 10.89;
Sm(1.[45:89]) =11.70;
Sm(1.[80:136]) = 12.45;
Sm(1,(138;183])= 12.82;
Sm(1.[184:230])= 12.45;
Smy(1,[231:275])= 11.7G;
Sm({1,[276:320])= 10.98;
Sm(1,[321:365])= 10.686;
Q1{1,[1:44)) = coefficient(1,1); Q2(1,[1:44]) = coefficieni(1,2);
Q1(1,[45:891) = coefficient{2,1); Q2(1.[45:89]) = coefiicient(2,2);
Q1{1.[90:135]) = coefficient(3,1); Q2(1,{90:135]) = coefficient(3,2);
Q1{1.{136:183))= coefficient(4, 1), Q2(1,[1386:183))= coefficient(4,2);
G41.[184:230))= coefficient(5,1);  Q2(1,{184:230]}= coefficient(5.2);
G*11.(231:275))= coefficient(6,1); Q2{1,[231:275])= coefficient(6.2);
Q711.{276:3201)= coefficient(7,1); Q2(1,[276:320])= coefficiant(7,2);
Q1(1,[321:365))= coefficient{8,1); Q2(1,[321:365])= coefficient(8,2);
%Calculated solar insclation on tilt surface
Ut = zeros{365,12);
(Gd = zeros(365,12);
4Id = zeros(365,12);
Dd = zeros(365,12);
rc = zeros(365,12);
r= zeros{365,12);
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fori= 1:365; %
% clearness factor estimate from duration of sunshine data
kd(i) = Q1) + Q2()*((siyySm(i)}; %365
forj= 1:12
if Ge(ij) == 0;
reif)= 0;
else
refij) = DelijyGeli|)%size(365,12) Line 70
end
FiQ) = 1 -{0.733(kd{i). ~2))+(0.267* (kd(i). ~4)*(1 - rc(i,j)):
Gd(i.j) = kd(i)Ge(i.j)
d{i.j) = {((1 - «{i.{})*Gd(i.))cos{z{i.i)" (pif18D)}};
Bd(i.y) = r{i.j)*Gd(ij);
it Gd(ij) == 0;
F()= 0;
else
F) = 1 (DGR, ¥Gd(i,j)). ~ 2% % Line 80
end
afj) = {sin((90-2{i,j))"(piF180))* cos(zetali,j)*(pir180));
ifa{j) ==0;
A =0,
else
Al}) = (G(i,j)-Dd(i,))/sin{(90-z{i.i))*{pi/180))*cos(zeta(ii)" (pi180));
end
b(j) = ((1+cos(tilt(pi/1BONY2); %Line 90
ifb()==0;

Bj) = Dd(i)*((1+cos{tit (pir180))12);

end

Cl) = 1+ F{iI"(((344) sin((tilU2)*(pi 180)))-((1/4)*sin{3* (UIY/2)* (pi/ 180)));

E(i) = 1 + F()*((12)+(1/2)*(cos{2* zetali.j)*(pil180)) (314 ) (sin(z(i.j}* (Pif180))-...
((1/4)*(sin(3*2(i) (pil18OY:  %Line 100

Ghilt(i,j) = (AGY+(B()"CUY'E()); %solar insoiation on tilt surface size(365,12)

if Glilt{ij) = ©;
Gtilt(ijy = 0;
else

Gitt(i, =Gt ):

end
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end
end
% save total insolation on tilt surface (watl/sg.metre)

save Gklucher.dat Gtilt -ASCHI; %size(365,12)

=

Tsunsad 6 dszanurtgamgiivardasaindeyaadfgnund

kil

% Program Estimated Abient Temperature by Polynomiat Regression Methods
% MName termp_regression.m
format bank;
ioad data_temp1991.dat; %size {366,26)
load data_lemp1992.dat; %size (366,26)
load data_temp1993.dat; Y%size (366,26)
load data_lemp1994.dat; %size (366,26)
load data_temp1996.dat; %size (366,26)
datatemp1 = data_temp1981; Y%size(366,26)
datatemp2 = data_temp1992;
datatemp3 = dala_temp19983;
datatemp4 = data_temp1894;
datatemp5 = data_temp1996;
% Adjust data temperature io size(366,24) end Calcutated Mean Temperature
hour = 1:24;
for i = 1:366;
temp(i,;) = (dataternp1(i,i2:25])+ datatermp2(i,[2:25]}+ datatemp3(i,[2:25])...
+ datatemp4(i,[2:251)+ datatemp5(i,[2:25])}./5,% size(366,24)
end
% Calculate The Coeffecient of Polynomiat Regression
for i= 1:366;
.. % Can changeable the number of Coeffecient
coeff_day(i,:) = polyfit{hour.temp(i,:}. 10). % (366,Na.coeffectent)
end
% Estimate Temperature in the fulure (Degree Celcius})
fori = 1:366;
temperature(i,:) = polyval(coeff_day(i,:),nour).%size(366,24)
end
% save data temperature (366,24)

save temperature.dat temperature -ASCik;
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% Programe Calculation Energy from Module
% Name PV_output.m
load Gklucher.dat; % size (365,12)
load temperature.dat ; % size(366,24)
format bank;
global I_ref;
global V_ref;
% adjust data Giilt (365,12) is {366,24)
Gt = zeros{3686,24);
Gt{[1:69],[7:18]) = Gklucher{[1:58],[1:12]):
Gt(80,[7:18]) = Gkiucher({59,{1:12]};% 28 Feb = 28 Feb
Gt([61:366],[7:18]) = Gklucher({60:3565],[1:12]);
% Data Photovoltaic Module
disp {'INPUT SPECIFICATION DATA GF PY-MODULE');
S_ref = input('Reference Sclar Radiation [wait/sq.m] ='");
T_ref = inpul{'Reference temperature {Celcius] =;
Rs = input{'Series Resistance of Module {Ohm] ='):
I_ref = input{'Rated Current of Module [Amps] =');
Isc = input('Short circuit current of Module [Amps] =');
V_ref = input({'Rated Voltage of Module [Volts] =');
coeff_V = inpul{'Coefficience Voltage of Module [Volts/Celcius] ='};
coeff_| = input('Coefficience Current of Module [Amps/Celcius] =');
% Calculate Energy from Module {(Whiday)
Tc = zeros(366,24);%set matnix cell teperature
D_T = zeros{366,24).%set matrix della temperature
O_I = zeros(366,24);%set matrix delta module current
D_V = zeros{366,24);%sel matrix delta module vollage
Vmodule = zeros{366,24},
Imodule = zeros(366,24);
Wm = zeros(366,24);%set matrix energy from PV-madule
for i=1:366;
forj=7:18;
Tc(i,j) = temperature(i,j} + ((0.02) Gt
D_T(ij) = Te(ij) - T_ref;
D_Ki.j) = (coeff_V*{Gi(i.j¥S_ref)* D_T{iN+{{{GH{ij}/S_ref)-1)"Isc);
DV} = (-{coef. V)*D_T(ij)-(Rs* D10
Venodule(i.j) = V_ref + D_V{,);
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imodute(i,j) = {_ref + D_I(ij);
Wm(i,j) = Vimodule(i.j)*Imodule(i,j);
. ifwm(ij) <=0;
Wm(ij) =0
end
end

end

% Save data Energy from Module (Watt-hours), size(368,24)
save Wm.dat Wm -ASCI|;%size(366,24)

Tlsunsu?l 8 dndayalnenlu 11

% Program Recieve Data Load

% Name dataload.m

disp{'INPUT DATA LCAD"Y;

disp('If data load every week is same pui data load size (7,24) ');
disp(f data load every 2 week is same pul data load size (14,24)');
disp('if data load every 3 week is same put data load size (21,24)'):
disp('¥f data load every 4 week is same pul data load size (28,24)"):

%% %96 % %% % % %% %% %% % % % %% % %% % % % %% % %% % %0 % % %
Load data load (ASCH file)

load load_d100n0.m;

load load_dOn10C.m;

load load_d20n80.m;

load load_d30n70.m;

load load_d40n60.m;

load load_d60n4C.m;

load lead _d50n50.m;

load load_d80n20.m;

data_load = load_c20n80;

Yo% %% % %o % % Y6 %6 % %6 %% % % Yo %o % % Y Yo %0 Y6 % % %% %6 %6 % %6 Y6 % %%
Wl = zeros(366,24); % case is'n put the load value at this hour dataload = 0
[ro,c] = size(data_load);

if ro == (7] & ¢ == [24]; % data load every week is same

fori= 1:52;
d1=[1:7:358];
d2 = [2:7:359];
d3 = [3:7:360];

dd = (4:7:361);
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d5 = [5:7:362];
dé - [6:7:363];
d7 = [7:7:364];
Wi(d1(i),:) = data_load(1,:); % 1 ‘data__load size(1,24)
WI(d2(i),:) = data_load(2,:); % 2 data_load size(1,24}
Wi(d3(i),:) = data_load(3.:); % 3 data_load size(1,24)
Wi(d4(i),:) = data_load(4,:); % 4 data_load size(1,24)
WI(d5(i),:) = data_load(5,:); % 5 data_load size(1,24)
Wi(d6(i},:) = data_load(6,:); % 6 data_load size(1,24)
Wi(d7(i),:) = data_load(7.,:); % 7 data_load size(1,24)
Wi(385,:) = data_load(1,:);
WI(366,:) = data_load(2,:);
end -
elseif o == [14] & ¢ == [24] % dala load every 2 week is same
fori = 1:26;
=[1:14:351]; d8 = [8:14:358];
d2 = [2:14:352]; d9 = [9:14:359];
d3 = [3:14:353]; d10= [10:14:3607;
d4 = [4:14:354]; d11= [11:14:361];
db = [5:14:355]; d12= [12:14:362];
d6 = [6:14:356]; d13= [13:14:363],
d7 = [7:14:357]; d14= [14:14:364];

WI{d1(i),) = data_load(1,'};
WI(d2(i),1) = data_load{2,:};
WI(d3(i),:) = data_load(3,:);

Wi(d4(i),:) = data_load(4.:);
WI(d5(i),:) = data_load(5,:);
Wi(d6(i),:) = data_load(B,:);
WI(d7(i).:} = data_load(7,:);
WI(dB(i).;} = data_load(8,:);
WI(d9(i),:} = data_load(8.:);
WI(d10(i).:} = data_load(10,:};
WI(d11(i},:) = data_load(11,:);
WI(d12{i)..) = data_load{12.:):
WI(d13(i},:) = dala_load{13,:);
WI(d14(i},:) = data_load(14.,:);
WI(365,:) = data_load(1.:);
WI(366,:) = data_load(2,:);

end
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elseif ro == [21] & ¢ == [24]; % data load every 3 weekK is same
fori= 117,
dt =[1:21:337}; d8 = [8:14:344);  d15=[15:21:351];
d2 = [(2:21:338]; d9 = [%:14:345),  d16 = [16:21:352];
d3 = [3:21:339]; d10= [10:14:348]; d17 = [17:21:353];
dd = [4:21:3405; d11= [11:14:347]; d18 = [18:21:354]);
d5 = [5:21:341); d12= [12:14:348); d19 = [19:21:355];
dé = [6:21:342]; d13= [13:14:349]; d20 = [20:21:356];
d7 = [7:21:343]; d14=[14:14:350};  d21 = [21:21:357%;
Wid1{i),:) = data_lead(1.:};
WI(d2(i),:) = data_lead{2,:);
WI{d3(i},1) = data_load(3.:);
WI(d4(i),:} = data_load(4,:);
WI(d5(i).:) = data_load(5,:);
Wi(d6(i),.) = data_toad(6,:);
WI(d7(i)..) = data_load(7,:};
WI(d8(i).:) = data_load(8,:);
WHd9(i),:) = data_load(9,:);
WI(d10(0),:} = data_load(10,:);
WId11{i)..) = data_load(11.:);
WHd12(i),:) = data_load(12.:},
WI(d13(i),.} = data_load(i3,:);
Wi(d14{i},:) = data_load(14.:);
Wi{d15(i),:) = data_joad(15,:);
WI(d16(i),:} = data_load(16,:):
WI(d17{i).:) = data_load(17.:);
Wi{d18(i).) = data_load{18.:};
WI(d19(i),:} = data_lead(35.:);
WI(d20(i),:) = data_load(20.:);
WHd21(i).:) = data_load(21.:);
WI([358:366].;) = data_load([1:9)..);
end
elseif ro == [28] & ¢ == {24]; % dala load every 4 weekK is same
WI([1:28].:) = data_lcad[..:}
WI([29:56],:) = data_foad(:.,:):
WI([57:84],:) = data_joad(.,:),
WI([85:112],:) = data_load(..).
WI([113:140],:) = data_load(:,’);
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WI{[141:168],:) = data_load{:,:);
WI([169:186],:) = data_load{..));
WH[197:224],:) = data_load(,,:);
WI{[225:262],:) = data_load(:.:);
WI{[253:2801,;) = data_lead(..:):
WI([281:3083,;) = data_load(..:);
WI([309:336).:) = data_load(:,:);
WI([337:364)],:) = data_load(:,:);
WI([365:366),:) = data_toad([1:2],:);
else r~=[7] | r~=[14] | r~=[21] } r~=[28] & ¢ ~= [24]
disp(‘form data load is worst{not size(7,24)or(14,24)cr(21,24)0r(28,24)');
‘disp{'Check form data load agian');
end
% save data load size (366,24)
save Wl.dat Wi -ASCII

Tlsunsudi 9 AIABINITNNNUTBITLLLUALALA SWzﬁwwmmzzuuﬁm Uzay

% Program Calculate optimization

% cptimize_size_t2.m

load temperature.dat;Y%size (366,24}

load Wl.dat; %size(366,24)

load Wm.dat;%size(366,24)

global C10;

global charge_eff;

global Vbend;

global Vbover,

global To:

glopal Emax;

g'obal Emin;

global Ne;

global facter;% set value in program?2

disp{'INPUT SPECIFICATION CATA OF BATTERY');
C10 = input{'Battery capacity at 10 h [Ah] = ');
Vbend = input('Battery end of voltage (at 1 Cell){volts] ='}; .

Vbover = inpul{'Battery over voltage{at 1 Cell}[volts] = 1

b = input('Reference {emperaiure of Battery (Celsius) = ');
Emax = inpul{'"Maximum electrolyte density = ');

Emin = input{’'Minimum electrolyle density = ')i;

N¢ = input('Number cell of baltery = ');
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charge_eff = inpul{"Charger efficiency[0-1] = %
LLP = input{'Reliabifity level request[0-1] = '\
% Adjust data to 1 row
% temperature.dat size(366,24} to size(1,8784)
temp = zeros(1,8784);
fori= 1:366;
| =[1:24:8761];
m = [24:24:87843;
temp(.[{i:m{i)]) = temperature(i,:};
end
%Adjust Wi.dat size(366,24) to size(1,8784)
WL = zeros(1,8784);
Wi_daily = zeros(1,366)
fori= 1:366
| =11:24:8761);
m= (24:24:8784];
WLE[G:m(T) = WALI,.): % Adiust = size(1,8784)
%seperate load day and nighi[Wh/day or night}
Widay({i) = sum{WI({i),[8: 16])); % day load size(1,366)
Winight{i} = sum(WI(()),[ 1:71)}+ sum{WI{{i),[17:24])):%night load size(1,366)
WI_daily(1.{i)) = sum{Wi((},:));% total daily load .size(1,366)
end
% Wm.dal size{366,24) 10 size(1,8784)
WM = zeros(1,8784)
for i = 1:366;
t=[1:24:8761];
m = [24:24:87841;
WML m(i)]) = Wmi,:); %size(1,8784)
end
fori= 1:8784;
if WM(1,i) <= 0; % protect case WM < 0
WM(1,)} = 0;
else
WM(1,0) > 0;
WIM(1,T) = WM(1,i);
end
end
% Estimate energy

global no_module;
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global no_batt;
%global C10_approx;
No_module = mean{WL)mean(Wi);%estimate number of module
U T %Y % Y06 T % %% Y% % %% % %o W% %% %% Y % He %
no_modute = ceil(No_module)+ factor% IMPORTANCE {N ADJUST LLP OF SYSTEMS
O 0b Y% Y Y% %% % Ve U Y% % T % %% Yo % %% Yo% % %% %% e Yo
WM_approx = WM *[no_module];%size{1,8784) Energy module use simulation
Pre_module = no_module*V_ref*|_ref % monitor size PV-module before optimize
disp((Watll'y
%% % YeTh % %% e %% % %% %% %% % Ve % %o % e Yo ¥ Y %% %% % Ve %
No_batt = (mean{Winight))/{C10*12);%estimate number of battery
Y% %% % %% %Y 6% e % % %% % % %6 %6 %% Yo% % % % 96 %6%6% % Yo %
no_batt = ceil(No_batt);%Number Integer(capacity(Wh]=C10*no_batt*12)
%0 %% T %% 6% %% %% % % Yo % %% %o o Yo %o % % % % % % % % % % Yo Yo
C10_approx = (C10*ro_batt); %Approximate baitery capzcity for simulation
Pre_battery_size = C10_approx % monitor baltery size before optimize
disp('[An]).
%% %% VY% % 6% % %o Y% % % %6 6%6 % Yo % % % %o % %o % %0 % % Yo%
ibch = zeros(1,8784);%sor set vector protect Ibch start peint value = 0
Wloss = zeros(1,8784),%loss
Wd = zeros(1,8784);%deficit
Wb = zeros(1,8784);
Vit = zeros(1,8784);
SOC = zeros(1,8784),
Wecharge_batt = zeros(1,8784);
% START
fori= 1:8784;
110 = C10_approx/10; % battery current at 1 hour
if WM _approx(i) > WL{1): % CASE(1) Energy Module over than Load
W(i) = WM_approx(i} - WL(i}.
Ibeh{i) = W(i)/12; % Battery current
Im{i} = WM_approx(i}/14; % Module Current
Hoad(i) = WL(i}/12; % Load Current
% set initial FC
ifiz==1;
FC{1) = 1; % nitial state Caf = C10 so set FC value = 1
Cef(1)= C10_approx;
SOC(1)=1;
% Check Battery Charge voltage
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E15(1) = Emax; % SOC(1)=1
Vo(1) = E15{1) + 0.856;
Veell(1) = Vo 1)+({{lbch(1Y/C10_approx}0.451);
Vbi(1) = Veeli{(1)*Nc; % Total battery terminal voltage
else
FC() = (1.79/(1+0.77*{(Ibch{i}110)~0.726)})*(1+(0. 0118 (lemp(i}-Tb))-0.00031*((temp(i)-Tb)~2));
% Protect CASE Value =0

if FC(i) > 1,
FCG)y = 1;

end

if FC{f) == 0,
Cef{iy = 0.001;

¢lse

Cefli) = Cef(i-1)FC{i);

end
BCC(i) = SOC{i-1)+charge_eff*((Im(i}-lload(i))/Cef{(i});
if SOC(i) > 1;
SOCH) = 1;
end
if SOC() == 0;
E15(i) = Emin;
else

E15(i) = (Emax-Emin)*SOC(i)+Emin;
end
% end
% Check Battery Charge vollage
Vo(i) = E15{i} + 0.856;
Veell(i) = Vo{i) +(Ibeh{iyC10_approx)"((0.74/(1.08-S0CN )1+0.451+(0.219* ((FC(i)~5.74)-1)));
Vbidi) = Veell{i}"Ne; % battery terminal vollege
end
% Check Battery state of charge
it {(Vcell{i) >= Vbend) & (Vcell(i) <= Vbover); % Charge battery
ifi==1;
Wloss(1) = 0:%
Wd(1) = 0;
Wb(1) = C10_approx.*12;
Wcharge_ball{i) = 0;
elseifi > 1,

Wiloss(i) = 0; % Energy can slorage in battery
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Wd{i) = 0;
Whfi) = Cef(iy*Vbt(i}
Wcharge_batt(i} = W(iY'charge_ef;%Energy input o battery
end
elsaif Vcell(i} > Vbover; % Energy loss CASE Over ¢charge |
FC(iy = 1;
Cef(i} = Ct0_approx;
SOC{) =1,
E15(i) = Emax;
Vo(i) = E15(i)+0.856,%E 15 = Emax
Veel(i) = Vo{i)+0.451;% Set battery capacity is full
Vbi(i) = Veell(i)*Ne;
Wioss(i) = W(i);% because Vcell > Vbover { Overcharge)tnergy loss
Wd(i) = 0;
Whii) = C10_approx*Vbi(i); % battery full
Wcharge_bati(l} = 0;
end
elseif WM_approx(i) == WL(i}; % CASE {2) Energy Module balance load
Wcharge_bati(i) = 0;
Wioss(i) = 0;
Wd(i) = 0;
Whii) = WCb{i-1);
FC(i} =FC(-1);
Cef{i) = Cef(i-1);
SOC(i) = SOC(H-1);
E15(i) = E15(-1);
Vo{i) = Vo(i-1);
Veeil{i) = Veell(i-1);
Vbi(i} = Vbi{i-1);
else WM_approx{i) < WL{i); % CASE (3) Module + Battery supply Load
W(i) = WL(i) - WM_approx(i);
Ibdis(i) = W{i)/12; % Bettery discharge cument or load current [Amps]
Wcharge_bati{i) = 0;
% set initial value
ifi==1;
FC(1y=1;
Cef(1)= C10_approx;
SOC{1)= 0.
E15(1) = Emax; % because SOC(1)
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Vo(1) = E15(1) + 0.856;
Veell(1) = Vo(1)-{(Ibdis(1)/C10_approx)*0.451);
Vbt(1) = Veell(1)*Nc;
else %i> 1
FO() = (1.79/(1+0.77((lodis(i)/110) ~0.726)))"(1+({0.0118*{temp(i) - Tb)}-0.00031*((temp(i} - Th)~2));
% Protect CASE Value =0
FFCH) > 1
FCy=1;
end
Cef{i) = Cef(i-1)*FC(i)
SOC{i) = SOC(i-1)+{-(fodis(i))/Cef(i)}:
if SOC() = 1;
S0C() = SOCH-1):
elsaif SOC(i) == C;
E15(i) = Emin;
else
Ei5(i) = (Emax-Emin}*SOC(i)+ Emin;
end
% end
Voli) = E15(i}+0.858;
veell(i) = Vo(i)-ibdis(i)/C10_approx)*((0. 113/SQC(i))+0.451+(0.218*(FC() " 5.74)- 1))
Vbi{i) = Veall(i)*Nec;

end

if veell(iy >= Vbend; % CASE batlery can supply load
Wioss(i} = 0; '
wd(iy = 0;

Wh{i) = Vbt(i)*Cefli};
elsed Veell{i) < Vbend; % CASE battery can't supply load
‘Wioss(i) = 0;
Wdli) = W(i);% Energy deficit
Whii) = Vbi{i)"Cef(i);

up? = sum{Wd}

up2 = sumi{WL)



125

Pre_reliabilly = up1/up2 %monitor reliability'systerns before optimize

% Adjust Wm and Wb

format bank;

fori= 1:366;
| =[1:24:8761];
m = [24:24:8784];
2 = [6:24;8766],%lime 06.00-18.00
b = {18:24:87783;%time 086.00-18.00
¢ = [1:24:87611;%time 01.00-05.00
d = [5:24:8765];%time 01.00-05.00
e = [19:24:8779];%time 19.00-24.00
f = [24:24:8784],%time 19.00-24.00

Wm_daily(i} = sum(WM_approx{.,[I{i):m(i)})): %size(1,366)** tctal daily energy produce
Wh_daity(i) = (sum(Wb{:, [I(i}:m(1)1)))./24;%size(1,366)** daily energy storage in battery
Whbday{i) = sum{Wb{.[z(i}:b{i)])}; %battery energy noon size(1,368)
Whbnight(i) = sum{Wo{:,lc(i):d{iD)+ sum(Wb{:,[e{i):f()]});%battery energy night size(1,366)
end
% Energy of PV-Moduie
EPV1 = sum{WM_approx(1,{313:1368]));%size(1,1056)
EPVZ2 = sum{WM_approx(1,{1369:2472])}:%size(1,1104)
EPV3 = sum{WM_approx{1,(2473:35761)) %size(1,1104)
EPV4 = sum{WM_approx(1,[3577:4728])):%size{1,1152)
EPV5 = sum{WM_approx(1,[4728:5856]));%size{1,1128)
EPVB = sum(WM_approx(1,[5857:6936]));%size{1,1080)
EPV7 = sum(WM_approx(1,[6937:8016]));%size{1,1080)
EPV{[1:312]) = WM_approx(1,[1:312]);%size{1,1080)
EPV{[313:1080]) = WM_approx(1,[8017:8784]);
EPVS = sum{EPV);
% Demand Load
EL1 = sum(WL(1,[313:1368])};%size{1,1056)
EL2 = sum{WL{1,[1369:2472]));%size(1,1104)
EL3 = sum{WL(1,[2473:35761));%size(1,1104)
EL4 = sum{WL(1,{3577:4728]));%size(1,1152}
ELS = sum({WL(1,[4729:5856])).%size(1,1128})
EL6 = sum{WL(1,[5857:6936])):%size( 1, 1080)
EL7 = sum{WL(1,[6937:8016]));%size(1,1080)
EL{[1:312]) = WL(1,[1:312]);%size(1,1080)
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EL([313:1080]} = WL(1,[8017:8784]);
EL8 = suml(EL);
EB1 = sum{Wcharge_batt{[313:1368)));
£B2 = sum{Wcharge_bait{[1369:2472]));
EB3 = sum{Wcharge_batl{[2473:3578)));
EB4 = sum{Wcharge_batt{[3577:4728]})
EBS = sum(Wcharge _batt([4729:58561));
EBB = sum{Wcharge_batt{{5857:6936])}
EB7 = sum{Wcharge_batt{[6937:8016]));
EB([1:312]) = Wcharge_batt({1:312]);
EB{[313:1080]) = Wcharge_batt([8017:8784]);
EB8 = sum(EB);
% Energy loss
Eloss1 = sum{Wioss([14:57]));
Eloss2 = sum(Wloss{[58:103}))
Eloss3 = sum(Wloss([104:148]));
Eloss4 = sum(Wloss([150:197]));
Eloss5 = sum(Wloss([198:244]));
Eloss6 = sum({Wloss([245:289]));
Eloss7 = sum{Wioss{[290:334])).
Eloss{[1:32]) = Wloss([335:3663);
Eloss([33:45]) = Wioss{[1:13});
Eloss8 = sum(Eloss);
B T e L s
global Zmin;
Aeq = [(EPV1-EB1) (EB1);
{EPV2-EB2} (EB2);
(EPV3-EB3) (EB3);
(EPV4-EB4) (EB4);
(EPV5-EBS5; (EBS);
(EPV6-EBS) {EBB);
(EPV7-EBT) (EBT7Y:
(EPV8-EBB) (EB8));
beq = [ELY*(1-LLPY;
EL2*(1-LLP);
EL3*(1-LLPY:
EL4*(1-LLP):
EL5*(1-LLPY,
EL6"(1-LLP);
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EL7*(1-LLP);
ELS*(1-LLP)];
{B=[1:01]
UP = [100;100};
f = [(no_module*V_ref*|_ref); ((C10_approx)*12)];
Zmin = linprog(f,0.0,Aeq,beg,L.B,UP)

Tlsunsud 10 AmasauAINidaieluntsanan s lnfingasszuu

% Program check answer
9% test_klucher2.m
load temperature.dat;
toad Wi.dat;
load Wm.dal;
% Adjust data to 1 row 8784 column
% temperature.dat size(366,24) 1o size(1,8784)
temp = zeros(1,8784);
fori= 1:366;
| =[1:24:8761];
m = [24:24:8784],
temnp{..[I{i}:m(i)]) = temperature(i,:};
end
%Adjust Wl.dal size(366,24) o size(1,8784)
WL = zeros(1,8784);
%W|_daily = zeros(1,366);
fori=1:366
1={1:24:8761];
m = [24:24:8784);
WL, LHE:m(i]) = WIGL:): % Adjust = size(1,8784)
end
% Wm.dat size{366.24) to size{1,8784)
WM = zeros(1,8784);
fori= 1:366;
| =[1:24:8761];
m = [24:24:8784];
WML LE):m{N]) = Wm(i,:);%size(1,8784)
end
fori= 1:8784;
if WM{1,i) <= 0; % protect case WM < 0
WM(1,i) = 0;
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else
WM(1,i) > 0;
WM(Ti) = WM(1,D);
end
end
% Actual Energy module after Cptimize
WM_approx = zeros(1,8784);
L T S S L e T S
WM_approx = WM .* {na_madule*Zmin(1}}; |
°A3+++++++++++++++++++++++++++++++++++++++++++
% Aciual Battery capacity afier Optimize
%

%amp_hour = input{‘battery capacity = ');
C1 = C10_approx*Zmin(2);

[+7A
o

tbch = zeros(1,8784);

fload = zeres(1,8784);

Ibdis = zeros(1,8784);

Im = zeros(1,8784);

Wloss = zeros(1,8784);

Wd = zeros(1,8784);

Wb = zeros(1,8784);

Vbi = zeros{1,8784};

Vcell = zeros(1,8784);

Vo = zeros(1,8784);

SOC = zeros(1,8784);

E15 = zeros(1,8784);

FC = zeros(1,8784);

Cef = zeros{1,8784);

% START

fori= 1:8784;

110 = C1/10; % battery current at 1 hour
if WM_approx(i) > WL(i}; % CASE(1} Energy Module over than Load

W(i) = WM_approx(i) - WL(i);
lech(i) = Wi)/12; % Battery curent
Im{i) = WM_approx(i)/14; % Module Current
lkead(i) = WL{i)/12; % Load Current

% sel initial FC



129

ifi==1;
FC(1) = 1; % initial state Cef = C10 so set FC value = 1
Cef(1)=C1;
SOC(1)= 1
% Check Battery Charge voltage
E15(1) = Emax; % SOC(1)=t
Vo{1) = E15(1) + 0.856;
veell(1) = Vo{1)+((loch{1)/C10_apprex)*0.451);
Vbt{1) = Veell(1)*Nc: % Total battery lerminat voltage
else
FC(i) = (1.79/(140,77*((beh(i)/i10)~0. 726)))*(1+(0.0118*(temp(i)-Tb))-0.00031*((temp(i}-Tb) " 2));
% Protect CASE Value =0
if FC(i) > 1;
FCiy =1, -
end
if FC(i) == 0;
Gef(i) = 0.001;
else
Cek(i) = Cef{i-1)*FC();
end
SOC(i) = SOC(i-1)+charge_eff*{(Im(i)-lload(i))/Cef(i)):
if SOC() > 1
SOCH) = 1
end
if SOC(i) == C;
E15(i) = Emin;
else
E15(i) = {Emax-Emin)*SOC(;+Emin:
end
% end
% Check Battery Charge vollage
Vo(i) = E15(i) + 0.856;
veell{i) = Voli} +({lbch(iC10_approx) ({0.74/(1.05-SOC(i)))+0.451+(0.219%((FC(i)*5.74)-1))):
Vbit(i) = Veell(i)*Nc: % batlery terminal vollage
end
% Check Battery state of charge
if (Veell{i) >= Vbend) & {Vcell(i) <= Vbover); % Charge batlery
ifi==1

Wiossi1) = 0,%
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wd(1) = 0;
Wb(1) = C1.712;

elseif i > 1;
Wiloss(i) = 0; % Energy can storage in battery
Wd{i) = 0;
Wwhi(i) = Cef{i)*Vbt(i);

end

elseif Veell() > Vbover, % Energy loss CASE Over charge
FCi) = 1;
Cef(i) = C1;
SOC() = ¥
E15(i) = Emax;
Voli) = E15(i)+0.856;%E 15 = Emax
Veeli(i) = Vo(i)+0.451;% Sel baltery capacity is full
Vbt(i) = Veeli{i)*Ne;
Wioss(i) = W{i);% because Veell > Vibover { Overcharge)Energy (053
wd(i) = 0;
Wh(i) = C1*Vbt(i); % battery full
end

eiseif WM_approx(i) == WL(i): % CASE (2) Energy Module balance Load

Wioss(i) = 0;
Wd(i) = 0;
Wb(i) =WCb(i-1);
FC(i) = FC(i-1);
Cef(i) = Cef(i-1);
SOC(i} = SOC(i-1);
E15(1) = E15{i-1);
Voliy = Vo(i-1);
veell(iy = Veell(i-1);
Vbi{i) = Vbi(i-1},
else WM_approx(i) < WL(i); % CASE (3) Modute + Battery supply Load
W(i) = WL(i) - WM_approx(i);
ibdis(i) = W(i)/12; % Battery discharge current or lead current [Amps]
% set initial vatue
ifi==1;
FC(1) = 1;
Cef(1)= C1;
SCC(1}=0;
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E15(1) = Emax; % because SOC(1)
Vo(1)'= E15(1).+ 0.856;
Veell(1) = Vo{1)-{{ibdis(1)/C1)*0.451);
Vbi{1) = Vcell(1)*Nc:
else %> 1
FC(i) = (1.79/(140.77*((bis{i¥1 10)~0.726)))*(1+{0.0118* (temp{i} - Tb))-0.0003 1*({temp (i) - TH)"2)):
% Protect CASE Value =0
if FC{i) = 1;
FCli) = 1;
end
Cef(i) = Cef(i-1)"FC(i);
SOC(i) = SOC{-1)+{-(lodis()WCef(i));
if SOC(} > 1;
SOC() = SOC(-1)
elseif SOC(} == 0,
E15(i) = Emin;
else
E15(i) = {Emax-Emin)*SOC(i}+ Emin;
end
% end
Vo{i} = E15(i}+0.856;
veell(i) = Vori)-{Ibdis(iYC1)* ((0.113/SOC())+0.451+(0.2 19*(FC(i)~5.74)-1));
vot(i) = Veell(i)"Nc;

end

if Veell(i) >= Vbend; % CASE batiery can supply load
Wiloss(i) = 0;
Wd(i) = 0;

Whb(i) = Vol(i)*Cef(i);
elseif Veell(i) < Vbend; % CASE battery can't supply toad
Wiloss(i) = 0;

Wd{i) = W(i),% Energy deficit
Wh(i) = Vbt(ij*Cef(i);
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% ENERGY DEFICIT

d1 =Wd(:,[313:1368]);% size(1,1556)

d2 = Wd(:,[1369:24721);% size(1,1104)

d3 = Wd(:,[2473:35763);% size(1,1104)

d4 = Wd(.,[3577:4728]};% size(1,1152)

d5 = Wd(:,[4729:5856]),% size(1,1128)

d6 = Wd(:,[5857:6936]);% size(1,1080)

d7 = Wd(:,[6937:8018]);% size(1,1080)

d8 = Wd(:,[1:312])

d8(:.[313: 1080])=Wd(:.[B017:8784]),% size{1,1080)
W1 = WL(:,[313:13685):% size(1,1056)

W2 = WLE,[1369:24721):% size(1,1104)

W3 = WL{:,[2473:3576]):% size(1,1104}

Wé = WL{.,[3577:47287);% size(1,1152)

W5 = WL(:,[4729:5856]):% size(1,1128)

W6 = WL(:,15857:6936]);% size(1,1080)

W7 = WL(;,[6937:8016]),% size(1,1080)

W8 = WL(,[1:312]);
WB(:.{313:1080])=WL(:,[8017:8784]):% size{1,1080)

% MONITOR

Number_module = no_module*Zmin{1); %no_moduit may be fraction ut to factor value
%disp (‘Panel’)

Module_power = (Number_module *V_ref *|_ref}

disp('[Watt]')%;

Battery_capacity = [C1]

disp('[Ah]')
disp{'Relizbility system in each duration’);
Reliability_1 = {sum({d1))/{sum({W1}))
Reliability_2 = {sum{d2))/{sum(W2}))
Reliability_3 = {sum{d3))/(sum(W3}}
Reliability_4 = {sum(d4))/(sum(W4))
Reliability_5 = {(sum(d5))/(surn{W5))
Reliability_6 = (sum(d6))/(sum{W&))
Reliability_7 = (sum{d7)}(sum{W7))
Reliability_8 = (sum{d8)}(sum{Wws))

disp('Tota!l Reliability system *);

Reliability_system = (sum{Wd})/{(sum{WL))
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Attribute VB_Predeclaredid = True
Attribute VB_Exposed = False
Private Sub Commandi_Click(}
LY U Y% % %% %% % %% DECLARE VARIABLE %%%%%%:%%%%%%%%%%%%%
'Dala A/ID #1 (Volt, Amp) '
Dim DATA_A As Single 'A/D Digit 1
Dim DATA_B As Single 'A/D Digil 2
Dirn DATA_C As Single "A/D Digit 3
‘Data A/D #2 (Ambient temperature)
Dim DATA_T1 As Single 'A/D Digit 1
Dim DATA_T2 As Sing'e "A/D Digit 2
Dim DATA_T3 As Single *A/D Digit 3
Dim VA As Integer 'Defined filename of Volt-Amp
Dim temp As Integer 'Defined filename of Ambient temperature
Dim w4 As Singie
DimiAs Long
‘0% Y% % %6 % % %0 %% % % Yo% Ya % % %% Y0 %a % %6 Yo% Yo% Yo Yo %o %o Yo % % %o % % % Y % %% % % % % % % %o %
Y% %% %% %% % SET DEFAULT VALUE %%%%%%%:%% %% % % %% % % %% %
'date_start = Day(Date)
'date_end = 30
=2 'slarttime
Bh =1
%% %% %% %Y Y % % %% Y %% T Y % %% % % %% % % % % %0 %% % % %0 %% % % % % %% % %0 %% % %%
95 %% % %% % % % %% %% %% %% START PROGRAM %%%%%% %% %% % %% %% %% %%
'Do While date_stari <= date_end
loop_hour =0
Do While loop_hour <= 23 ' *** START LOOP 24 HOURS ***
if (1 >= hh And 1 <= thh + 0.02}} Then
' Set In-Out port
Out &H303, &HSB 'in port (Voit - Amp)
Out &H307, &HIB 'in port (Ambient temperature)
Out &H30B, &HB0 'out port
Print * Start loop hour *
m=0
Do While m <= 7 ' in ene hour measure 8 times for one point
%% %% % %% %% % Start measurment #1 %%%%%%% % %% %N %% %
QOut &H308, &H7 "Set black wire Enable
‘Wait 5 Sec

whsec = 1
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Do While wbsec < 3000000

whsec = wbhsec + 1

Loop

'Data input #1

DATA_A = Inp{&H300)

DATA_B = Inp{&H301)

DATA_C = Inp(&H302}

' Save dala VA

VA = FreeFile

Open "C\dataWA. TXT" For Append As #VA

Print #VA, * START ** Start VA.TXT

Print #VA, DATA_A

Print #VA, DATA_B

Print #vA, DATA_C i

Close #VA

04 0L0LL TN T % %% Y %% %% END #1 %% % %%%e% % %% %% %% % %% % %% %%
"9%%%% %% %% % %% Start measurment #2 %%%%%%% %% %% %% %%
Oul &H308, &H6 'Set brown wire Enable

‘Wail 5 Sec

whsec = 1

Do While wbsec < 30000060

whsec = whsec + 1

Loop

‘ Data input #2

DATA_A = Inp(&H300)

DATA_B = Inp(&H301)

DATA_C = Inp{&H302)

* Save data VA

VA = FreeFile

Open "C:\data\VA. TXT" For Append As #VA

Print #VA, DATA_A

Print #vA, DATA_B

Print #VA, DATA_C

Close #VA

' %% % %% Y% % % % %% %% %% % END #2 %%% %% %% %%% %% W% %% %% %% % %
'%%‘%%%%%%%%% Start measurment #3 %%%%%%%%%%%%%%%
Out &H308, &H5 'Set red wire Enable

'Wait 5 Sec

wbsec = 1
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Do While wSsec < 3000000

whsec = wbsec + 1

Loop

* Data input #3

DATA_A = Inp(&H300)

DATA_B = Inp(&H301)

DATA_C = Inp{&H302)

' Save dala VA

VA = FreeFile

Open "C:\data\WWA. TXT" For Append As #VA

Print #VA, DATA_A

Print #VA, DATA_B

Print #VA, DATA_C

Close #VA

' %% % %% %% %% %% %% %% %% % END #3 %% %% %% %% %% %% % %% % %% % %%
'%%% %% %% %%%% Start measurment #4 %%%%%%% %% %% % %% %
Cut &H308, &H4 'Set orange wire Enable

"‘Wait 5 Sec

wbsec =1

Do While wSsec < 3000000

wbsec = wbsec + 1

L.oop

' Data input #4

DATA_A = Inp{&H300)

DATA_B = Inp{&H301)

DATA_C = Inp(&H302)

' Save data VA

VA = FreeFile

QOpen "Cdata\VA. TXT" For Append As #VA

Print #VA, DATA_A

Print #VA, DATA_B

Print #VA, DATA_C

Close #VA

' %% %% %% %% % % %% % %% %% % END #4 %%%%%% Y% % %% %% % % %% %% % %%
"%%%%%%%%% %% Starl measurment #5 %%%%%%%%%%%%%%%
Out &H308, 3H3 'Set yellow wire Enable

'‘Wait 5 Sec

wbsec =1

Do While wssec < 3000000
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wbsec = wbsec + 1

Loop

' Data input #5

DATA_A = Inp(&H300)

DATA_B = Inp{&H301) -

DATA_C = Inp(&H302)

* Save data VA

VA = FreeFile

Open "Ci\data\WA. TXT" For Append As #VA

Print #VA, DATA_A

Print #VA, DATA_B

Print #VA, DATA_C

Close #VA

* 996999 % %% %% %% %% %% % END #5 %% % %% % % Y% 6% %% % %% % %%
%% % %% %% %% %% Start measurment #6 %% % %% %% %% %% %% %%
Out &H308, &H2 ‘Set green wire Enable

'Wait 5 Sec

wbsec = 1

Do While wisec < 3000000

wbsec = whsec + 1

Loop

' Data input #6

DATA_A = Inp(&HK300)

DATA_B = Inp(&H3G1)

DATA_C = Inp(&H302)

' Save data VA

VA = FreeFile

Open "C:hdata\VA TXT" For Append As #VA

Print #vA, DATA_A

Print #VA, DATA_B

Print #VA, DATA_C

Close #VA

' %% % % %% % % % %% %% %% % %% END #6 %%% %% %% %% % %% %% %% %% %% %
%% %% %% %% %%% Start measurment H7 %%% W% %% % %% %% %% %
QOut &H308, &H 1 'Set blue wire Enable

‘Wait 5 Sec

wbsec = 1

Do While w5sec < 3000000

wbhsec = wbsec + 1
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Loop

' Data input #7

DATA_A = Inp(&H300}

DATA_B = Inp{&H301)

DA'{A_C = Inp{&H302)

' Save data VA

VA = FreeFile

Open "CdataWA. TXT" For Append As #VA

Print #vA, DATA_A

Print #VA, DATA_B

Print #VA, DATA_C

Close #VA

" A% %% %% Y% %% 6% %% %% END #7 U9 %% %6%%0 % % %% %% %% %% %% %%
"%%%% %% %%%%% Start measurment #8 %%%%% %% % %% % %% %%
Qut &H308, &HO 'Set white wire Enable

‘Wait 5 Sec.

whsec = 1

Do While wbsec < 3000000

wbsec = whsec + 1

Locp

‘ Data input #8

DATA_A = np{&H300)

DATA_B = Inp{&H301)

DATA_C = Inp(&H302)

' Save data VA

VA = FreeFile

Open “CidataWA. TXT" For Append As #VA

Print #vA, DATA_A

Print #vA, DATA_B

Print #VA, DATA_C

Print #VA, “END " fimish VA TXT

Close #VA

* %% %% %% %% %% % % %% %% %% END #8 %%%% %% %% % % %% %% %% % %% % %%
'PORARAECORAAOR Read Ambient temperature @REEAAEIADA
' Data input #8

DATA_T1 = Inp(&H304)

DATA_T2 = Inp(&H305)

DATA_T3 = Inp(&H306)

' Save data VA
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temp = FreeFile

Open "C:\data;\temp.TXT“ For Append As #emp
Print #temp, " START * ' Start temp. TXT

Print #temp, DATA_T1

Print #temp, DATA_T2

Print #temp, DATA_T3

Print #temp, " END " finish temp. TXT

Ciose #iemp

'$$5555555558$ Wait 5 Minute 5585535553853
=0
Do While | <= 47 ' 48 x 5000000 = 5 minute
Fori& = 1 To 5006000 ' 5000000 = 5 Sec
b=1+1
Next i&
I=1+1
Loop
'$$$5555555% End wait 5 minute S588855558
m=m-+1
Loop ‘ End loop 8 times
Print loop_hour
loop_hour = loop_hour + 1
Else
hh = Hour(Time)
mm = Minute(Time)
t = hh + (mm / 100}
End If
Loop 'END LOOP 24 HOURS
‘date_start = Day{Date)
'‘Loop
Print “Finish program”
£nd Sub
Private Sub Command2_Click()
End
End Sub
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Function form_0(} As Siring
Dim con0 As Long
Out &H283, &H80 ' set card is outport
Qut &H287, &H80 * set card is outport
Qut &H28B, &H80 * set card is outport
'O time
Qut &H288, &HFF ' disconnect
Y% %Y %% %% % T %% % %% %% Wail 1 hour %%%% %% %% %% %% %% %% %% % % %% %
con0 =0
Do While con0 <= 580 ' 6 sec x 580 loop = 58 Min
For x = 1 Tg 50000C0
A=1
Next x
con0 = gon0 + 1
Loop
' So that this routine is fime lefiover 0.5 Min
3x19= ~58 Min
End Function
Function form_1() As Siring
Dim form_1 As Long
Dimi1 As Long
Dim con1 As Long
Dim x As Long
Out 8H283, &H80 ' set card is outport
Out &H287, &H80 ' set card is outport
Out &H28B. &HB80 ' set card is outport
'3 time
Out &H288, &HFF ' disconnect
"%%%%% set delay time after disconnect 27 Min
i1=0
Do While i1 <= 289 ' 6 Sec x 270 loop = 1620 Sec(27 Min}
For x = 1 To 5000000
A=1

Naxt x
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=i+
Loop
"% %% %% %% %% %% % % %% %% % %
Out &H288, &HO ‘connect
'$$35FFIEEEE3S Connect 3 Minute $555SSSS55855
conl =0
Do While con1 <=35 '12x3=36
For x& = 1 To 5000000
A=1
Next x&
conl=conl +1
Loop
'$$$5$558555% End connect 3 minute 3355555555
Qut &H288, &HFF ' disconnect
'%%%%% set delay time after disconnect 27 Min
i1=0
Do While i1 <= 269 ' 6 Sec x 270 loop = 1620 Sec{27 Min)
For x = 1 Te 5000000
A=1
Next x
i1=i1+1
Loop
%% % % Y% % %% %% % %% % % %% % %
' So that this routine is time leftover 3 Min
: (27 + 3 + 27 = 57 Min)
End Function
Function form_2() As String
Dim form_2 As Long
Dim i2 As Long
Dim con2 As Long
Dim x As Leng
Qut &H283, &HBO ' set card is outport
Out &H287, &HBG ' set card is outport
Out 8H288, 8H80 " set card is outport

‘2 time

[T I T TTEYYY tEAAT AR

Qut 8&H288, &HFF ' disconnect

form_2 =0
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Do While form_2 <= 12 loop
'%%%%% set delay time before connect 30 Sec
i2=0
Do While i2 <= 4 ' 6 sec x 5 loop = 30 SeC
For x = 1 To 5000000
A=1
Nexi x
2=i2+1
Loop .
"% % %% % Y % % % % %% % % %% % Yo %
Cut &H288, &HO ‘connect
'$H55E55555588 Connect 3 Minute S§85555555888
con2 =0
Do While con2 <= 30 ' 8 sec x 31 {oop = 3 Min ***
For x = 1'To 5000000
A=
Next x
con2 = con2 + 1
Loop
'$$555555585 End connect 3 minute $558555856
Out &H288, &HFF 'disconnect
form_2 = form_2 + 1
Loop 'loop form_2
'%%%% % set delay time after disconnect 51 Min
i2=0
Do While i2 <= 509 ' 6 Sec x 510 loop = 3060 Sec(51 Min})
For x = 1 To 5000000
A=1
Next x
2=i2+1
Loop
%% %% % %% % % % % %% %% % % % %
* So that this routine is time leftover 2 Min

' (0.5 x 2)+(3 x 2)+ 51 = 58 Min

LTI R T T Rt e R L AL T T * . *

End Function

Function form_3() As String
Dim form_3 As Long

Cim i3 As Long
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Dim con3 As Long

Dim x As Long

Out &H283, &HB0 ' set card is ocutport
QOut &H287, &HB0 ' set card is outport
Oui 8H28B, &HB0 * set card is oulport

'3 time

Out &H288, &HFF ' disconnect
form_3=0
Do While form_3 <=2 "3 loop
"%%% %% set delay time before connect 30 Sec
i3=0
Do While i3 <=4 ‘6 sec x 5 foop = 30 Sec
For x = 1 To 5000000
A= -
Next x
3=i3+1
l.oop
‘%% %% %% %% % % %% % Y %% %% %
Out &H288, &HO 'connect
'$$55555555%5% Connect 3 Minute $$$558855555%
cond =0
Do While con3 <= 30 '6 sec x 31 loop = 3 Min ™"
For x = 1 To 5600000
A=1
Next x
con3 =con3d + 1
Loop
'35555555555 End connect 3 minute SSS555588%
Qut &H288, &HFF 'discennect
form_3 = form_3 + 1
Loop loop form_3
'%%%%% set delay time after disconnect 47 Min
i3=0
Do While i3 <= 469 ' 6 Sec x 470 loop = 2820 Sec{47 Min)
For x = 1 To 5000000
A=
Nex! x

i3=i3+1



Loop
"% % Y% % % %% % %% %% % % % %% %
' So that this routine is time leftover 2.5 Min

! {0.5 x 3}+(3 x 3)+ 47 = 57.5 Min

End Function

Function form_4() As String

Dim form_4 As Long

Dim i4 As Long

Dim cond As Long

Dim x As Long

Out &H283, &+80 ' set card is outport
Out &H287, &HB0 ' set card is outport
Out &H28B, &H80 ' set card is outpont

'4 time

" L TTeY weiw -

Out &H288, &HFF * disconnect
form_4 =0
Do While form_4 <=3 '4 loop
'%%%%% sef delay time before connect 30 Sec
i4=0 '
Do Whilei4 <=4 ' 6 sec x 5 loop =30 Sec
Forx = 1 To 5000000
A=1
Next x
iM=id+1
lL.oop
"% %% %% %% %6 %% Y6 %% %% % %% %

QOut &H288, &HO 'connect

'SSSS5SSSSSSSS Connect 3 Minute SS8E555555555

cond =0

Do While cond <= 30 * 6 sec x 31 loop = 3 Min ***

For x = 1 To 5000000
A=
Nex! x
cond = cond + 1

Loop

'$585585858% End connect 3 minute $3333555%5%

Out 8H288, &HFF ‘disconnect

144
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form_4 = form_4 + 1
Loop 'loop form_4
"%%%%% set delay time after disconnect 44 Min
id=0
Do White i4 <= 439 ' 6 Sec x 440 loop = 2640 Sec{ 44 Min)
For x = 1 To 5000000
A=1
Next x
i4=1i4 +1
lL.oop
%% %% % % % %% % %% % %% %% % Y%
" So that this routine is time leflover 2 Min

' (0.5 % 4}+(3 x 4}+ 44 = 58 Min

TRk kk kb Ak ek

End Functicn
Function form_5{} As String
Dim form_5 As Long
Dim i5 As Long
Bim con5 As Long
Dim x As Leng
Qut &H283, &HB0 ' set card is outpori
Qut &H287, &H80 * set card is outport
Out &H288B, &H80 ' set card is ouiport
‘5 time
Oul 8H288, &HFF " disconnect
form_5=0
Do While fonn_5 <=4 ' 5 loop
'%%%%% set delay time before connect 30 Sec
i5=0
Do While i5 <=4 ' 6 sec x 5 leop = 30 Sec
For x = 1 To 5000000
A=1
Next x
i5=i5+1
Loop
*%6%% % % % %% % % % %% % % % % %
Qut &H288, &HO 'connect
'$$$5SEE55955% Connect 3 Minute $855555555558
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cons=0
Do Whiie con5 <= 30 * 6 sec x 31 loop = 3 Min ***
For x = 1 To 5000000
A=1
Next x
conb = conb + 1
Loop
'$5555558888 End connect 3 minute $5$5555555
Qut &H288, &HFF 'disconnect
form_5 = fom_5 + 1
Loop 'loop form_5
'%%%%% set delay time after disconnect 40.5 Min
i5=0 .
Do While i5 <= 405 * 6 Sec x 405 loop = 2430 Sec( 40.5 Min)
For x = 1 To 5000000
A=1
Next x
i5=i5+1
Loop
'% %% % % % %% %% % %6 %% % % Yo% o %
' So that this routine is lime leftover 2 Min
' {0.5 x 5)+(3 x 5)+ 40.5 = 58 Min
I A A R RS R AR R RN
End Functicn
Function form_6() As String
Dim form_6& As Long
Dim i§ As Long
Dim coné As Long
Dim x As Long
Out &H283, &HB80 ' set card is outport
QOut &H287, &HB0 ' set card is outport
Qut &H28B, &B80 ' set card is outport

‘6 time

TrererEREARY o

Gut &H288, &HFF ' disconnect
form_6=10
Do While form_6 <=5 ' 6 loop
'%%%%% set delay time before connect 30 Sec

i6=0
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Do While i <=4 '8 sec x 5 loop = 30 Sec
For x = 1 To 5000000
A=1
Next x
i6=15+1
Loop
'Y %% % %% %% % %% %% %% Y% %% % %
Cut &H288, &HO ‘connecl
'$55SE85555588 Cannect 3 Minute 5555555555885
conB =0
Do While cong <= 30 ' 6 sec x 31 loop = 3 Min ™
For x = 1 To 5000000
A=1
Next x
cond = conb + 1
Loop
'$ESSESSSEEE End connect 3 minute SSSSS5SSES
Out &H288, &HFF 'disconnect
form_8 = form_6 + 1
Loop "loop form_6
'%%% %% set delay time after disconnect 37 Min
i5=0
Do While i6 <= 369 ' 6 Sec x 376 loop = 2220 Sec( 37 Min)
Forx =1 To 5000000
A=t
Next x
iB=i6+1
Ltoop
"% %% % % %% %% % %% %% % % % % %
' So that this routine is time leflover 2 Min
! (0.5 x 6)+(3 x B)+ 37 = 58 Min
O A S ST
End Function
Function form_7{} As String
Dim formn_7 As Long
Dim i7 As Long
Dim con? As Long
DOim x As Long
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Out &H283, &H8D ' set card is outport
Out &H287, &H80 ' set card is outport
Out &H288B, &H80 ' set card is outport

'7 time

T hEAR

Out &H288, &HFF ' disconnect
form_7 =0
Do While form_ <= 6" 7 loop
‘% %% %% set delay time before connect 30 Sec
7 =0
Do While 17 <=4 ' 6 sec x 5 loop = 30 Sec
Forx = 1 To 5000000
A=
Nexi x
i7 =07 + 1
Loop
%Y %% Y% %% T Y % %% % % % %Yo
Out &H288, &HO ‘connect
‘5338555555855 Connect 3 Minute $33535558555%
con7 =0
Co While con7 <= 30 ' 6 se¢ x 31 loop = 3 Min ™
For x = 1 To 5000000
A=
Next x
con? = con? + 1
L.oop
'$SS8SSSSSSS End connect 3 minute $55555$5$S5
Out BHZ8B, &HFF ‘disconnect
form_7 = form_7 + 1
Locp 'ioop form_7
‘%% %%% set delay time afler disconnect 33.5 Min
i7=0
Do While i7 <= 334 " 6 Sec x 335 loop = 2010 Sec( 33.5 Min)
For x = 1 To 5000000
A=1
Next x
i7 =47 +1
Loop
%% %% %% Y% %% %% % %% % % %%



* So that this routine is time leftover 2 Min

! 0.5 x 7)+(3 x 7)+ 33.5 = 58 Min

End Function

Function form_8() As String
Dim form_8 As Long
Dimi8 As Long

Dim con8 As Long

Dim x As Long

Out &H283, &H80 ' set card is outport
Out &H287, &H80 ' set card is outport
Qut &H28B, &H80 ' set card is outport

'8 time

Trwdhikh bk bk d oW Ladd

Qut &H288, &HFF ' disconnect
form_8=0
Do While form 8 <=7 ' 8 foop
'%4%%%% set delay time before connect 30 Sec
iB=0
Do While iB <=4 ' 6 sec x 5 loop = 30 Sec
For x = 1 To 5000000
A=1
hext x
B=18+1
Loop
‘%% % % % % Ye% %% %% % %% %% % %
Cut &H288, 8HO 'connect
'$555558555555 Connect 3 Minute SS55555558585
cong =0
Do While contt <= 30 * 6 sec x 31loop = 3 Min ***
For x = 1 To 5000000
A=
Next x
con8 = conB + 1
Loop
*$555555585% End connect 3 minule $$558555535
Out &H288, &HFF 'disconnect
form_8 = form_8 + 1

Loop 'loop form_8
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'9%%%%% set delay time afler disconnect 30 Min
i8=0
Do While i8 <= 289 ' 6 Sec x 300 lcop = 1800 Sac( 30 Min)
For x = 1 To 5000000
A=1
Next x
iB=i8+1
Ltoop
"9%5%% % %% %% % % % %% % % %% %%
' So that this routing is time lefiover 2 Min

' (0.5 x 8)+(3 x 8)}+ 30 = 58 Min

Ll e s Tt E Rt i 22 L L 2

End Function

Function form_9{) As Siring

Dim form_9 As Long

Dim i9 As Long

Dim con® As Long

Dim x As Long

Out &H283, &HB0 ' set card is outport
Out &H287, &+80 ' set card is outport
Qut &H28B, &H80 ' sei card is outlport

‘g time

* LAL2] * *E

Out &H288, &HFF * disconnect
form 9 =0
Do While form_9 <= 8" g loop
'%%%%% set delay time before connect 30 Sec
i9=0
Do While i9 <= 4 ° 6 sec x 5 loop = 30 Se¢
For x = 1 To 5000000
A=
Next x
i9=ig+1
Loop
9p96%%% %% %% % %% % %% W% % %
Qut &H288, &HO ‘connect
'$$S555$E5556S Connect 3 Minute 358538585585

cond =0
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Do While con9 <= 30 ' 6 sec x 31 loop = 3 Min ™~
For x = 1 Te 5000000 '
A=1
Next x
con9 = cond + 1
Leop
'$$555585858 End connect 3 minute $$$SSSSS5S
Cut &H288, &HFF 'disconnect
form_ 8 =form_9 + 1
Loop 'loop form_9
"%%%%% set delay time after disconnect 27 Min
i9=0
Do White i9 <= 269 ' 6 Sec x 270 loop = 1620 Sec{ 27 Min)
For x = 1 To 5000000
A=1
Next x
i9=i9 + 1
Loop
"% % %% %% % % %6 %% % % %% % %% %
* So that this routine is time leflover 1.5 Min

' (0.5 x 9)+(3 x 9)+ 27 = 58.5 Min

Thhek ey hdhd L e e e e ]

End Fungtion

Function form_10() As String

Dim form_10 As L.ong

Dimi10 As Long

Dirr con10 As Long

Dim x As Long

Out &H283, &HBO ' sel card is outport
Out &H287, &HBO ' set card is outport
Out &H28B, &H80 * set card is outport

'101ime
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Out 8H288, &HFF ' disconnect

form_10=0

Do While form_10 <=9 ' 10 loop

'%%%%% set delay time before connect 30 Sec
Ho=0
Do While i10 <= 4 ' 6 sec x 5 loop = 30 Sec
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For x = 1 To 5000000
A=1
Next x
10 =10 +1
Loop
94,94 % %% 6% %% %% % %6 %% % % % Yo
Out &H288, &HG 'connect
'$SBESS55SSSSS Connect 3 Minute $$58555555858
con10=0
Do While coni0 <= 30 '8 sec x 31 loop = 3 Min ™™
For x = 1 To 5000000
A=1
Next x
con10 = con1C + 1
Loop
35585555555 End conrect 3 minute $E8$853585
Qut &H288, &HFF 'disconnect
form_10 = form_10 + 1
Loop ‘loop form_10
'0494%%3% set delay time after disconnect 23 Min
o =20
Do While 110 <= 229 * 6 Sec x 230 loop = 1380 Sec( 23 Min}
For x = 1 To 5000000
A=1
Next x
M0 ={10+1
Loop
U996 % %% % % %% % %o Yo% Y % %6 %%
* So that this routine is time lefiover 9.5 Min
! (6.5 x 10)+(3 x 10)+ 23 = 58 Min
End Function
Function form_11{) As String
Dirm form_11 As Long
Dimi1% As Long
Dim con11 As Long
Dim x As Long
Out &H283, &H80 * set card is outport
Qut &H287, &HB0 ' set card is oulport
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Out 8H28B, &H80 ' set card is outport

11 time

TER AT e Rk * rew Attty

Out &H288, &HFF ' disconnect
form_11=0
Do While form_11 <= 10" 11 locp
“0404% %% set delay time before connect 30 Sec
i11=0
Do While i11 <= 4 * 8 sec x 5 loop = 30 Sec
For x = 1 To 5000000
A=1
Nexi x
11 =i11+1
Locp
00 %% % W T % Ve % Y % Y % % % %% %
Out 8&H288, &HO ‘connect
$5E$$SSSEE55S Connect 3 Minute SSSSS555558E5
cont1 =0
Do While conit <= 30 ' 6 sec x 31 loop = 3 Min ™*
For x = 1 To 5000000
A=1
Next x
conti =conit+1
Loop
$$5555555$% End connect 3 minule $55553855%
Out &H288, &HFF 'disconnect
form_11 =form_11 + 1
Loop ‘loop form_11
'050404%% set delay time afler disconnect 18 Min
i11=0
Do While i11 <= 189 ' 6 Sec x 190 locp = 1140 Sec( 19 Min})
For x = 1 To 5000000
A=1
Next x
i11=i11+1
lLoop
0% %% Y% % %% T %% %% %% %% % %
* So that this routine is time leftover 0.5 Min

(0.5 % 11)+(3 x 11)+ 19 = 67.5 Min
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End Function

Function form_12() As String

Dim form_12 As Long

Dimi12 As Long

Dim coni2 As Long

Dim x As Long

Out 8H283. §H80 ' set card is outport
Out &H287, §HBO ' set card is outport
Qut &H28B, 4H80 ' set card is oulport

'92 time

R L I e i ) * Ak

Cut &H288, &HFF ' disconnect
form_12=0
"%%% %% set delay time before connect 30 Sec
i12=0
Do While i12 <= 4 ' & sec x 5 loop = 30 Sec
Forx = 4 To 5000000
A=
Next x
12=i12 +1
Loop
%% %6 %% %% % %% % %% %% % %
Out 8H288, &HO ‘connect

'SE5SS85555585 Connect 3 Minute 5555355555555

con12=12

Do While con12 <= 30 ' 6 sec x 31 loop = 3 Min ***

Forx = 1 To 5000000
A=A
Next x
con12 = conl2 + 1

Loog

'$5555535585 End connect 3 minute $5535S5558

Oul &H288B, &HFF ‘disconnect
form_12 = form_12 + 1

Loop 'loop form_12
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"% %% %% set deiay time after disconnect 15 Min

i12=0

Do While i12 <= 149 ' 6 Sec x 150 loop = 900 Sec( 15 Min)

For x = 1 To 5000000
Az
Nexi x

i12=i12 +1

Loop

%% %% % % %% %% % %% %% % % %%
' Se that this routine is time leftover 8.5 Min
: {0.5 % 12)+{3 x 12)+ 15 = 57 Min
R R AR AR bR bR RAT
End Function
Function forrm_13(} As String
Cim form_13 As Long
BGim i13 As Long
Dim con13 As Long
Dim x As Long
Out &H283, &HBO ' set card is cutport
Out &H287, &HB0 ' set card is outport
Qut &H28B, &HB0 ' sei card is outpor

'13 time

Out &H288, &HFF ' disconnect
form_t3 =0
Do White form_13 <= 12" 13 loop
'%%%%% set delay lime before connect 30 Sec
13=0
Do Whilei13 <=4 "6 sec x 5 loop = 30 Sec
Forx = 1 Te 5000000
A=1
Next x
13 =113 +1
Loop
"% %% %% % % %% %% % % %% Y% % %
QOut &H288, &HO ‘connect
‘SSE5$$8$5885S Connect 3 Minute SSS558558555%
con13 =0

Do While cont3 <=30 "6 sec x 31 Ioop-= 3 Min ***
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For x = 1 To 5000000
A=
Next x
con13 =c¢on1d3 + 1
Loop
'$$$5$5558%$ End connect 3 minute $$55555558
Out &H288, &HFF 'disconnect
form_13 = form_13 + 1
Loop toop form_13
'%%%%% set delay lime after disconnect 7 Min
i13=0
Do While {13 <= 119 ' 6 Sec x 120 loop = 720 Sec{ 12 Min)
For x = 1 To 5000000
A=1
Next x
i13=i13+1
Loop
Yo% %Y % Y% %% % %% %% %% % % %o
' 86 that this routine is time leftaver 2.5 Min
' {0.5 X 13)+{3 x 13)+ 12 = 57.5 Min
End Function
Function form_14() As String
Dim form_14 As Long
Dimi14 As Long
Dim con14 As Long
Dim x As Long
Cul &H283, &HB0 ' set card is outporl
Out BHZ287, &HBO * set card is oulport
Out &H28B, &H80 ' set card is outport
"14 time
Out &H288, &HFF ' disconnect
form_14 =0
Do While form_14 <= 13" 14 loop
'%%%%% sel delay time before connect 30 Sec
i14=0
Do While i14 <= 4 ' 8 $e¢ x 5 loop = 30 Sec
Forx = 1 To 5000000
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A=t
Next x
i14=i14 + 1
Loop
'%% %% % %% %% % %% %% % % % %%
Out &H288, &HO ‘connect
55555585558 Connect 3 Minute 3555555555855
con14=0
Do While con14 <= 30 ‘6 sec x 31 laop = 3 Min ™"
Forx = 1 To 5000000
A=1
Next x
conld =conl4d +1
Loop
‘55555335838 End connect 3 minute 5353555885
Cut &H288, &HFF 'disconnect
form_14 = form_14 + 1
Loop 'loop form_14
‘% %% %% set delay time after disconnect 9 Min
i14=0
Do While i14 <= 88 ' & Sec x 89 loop = 534 Sec( 8.9 Min)
Forx = 1 To 5000000
A=1
Next x
14 ={14 + 1
Loop
Yo% %% Y %% % Y% % %% %% W% %
* So that this routine is time leflover ~ 2 Min

(0.5 x 14)+(3 x 14)+ 9 = ~ 58 Min

L e e e i 1

End Funclion

Function form_15() As String

Dim form_15 As Long

Dim 15 As Long

Dim con15 As Leng

DBim x As Long

QOut &H283, &HBO ' sel card is outport
Qut &H287, &H80 ' sel card is outport
Out &H28B, &H80 ' set card is outport
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'15 time

Qut &H288, &HFF * disconnect
form_15 =0
Do While form_18 <= 14" 15 loop | usage 15 times
'%%%%% set delay time before connect 30 Sec
i15=0
Do While i15 <=4 '8 sec x 5 loop = 30 Sec
For x = 1 To 5000000
A=1
Next x
i15=i15+1
Loop
"% %% %% % %% %% % %% % % % %% %
Qut &H288, &HO ‘connect
'$355555555%5%58 Connect 3 Minute $$3$55555555S
con15 =0
Do While con15 <= 30 '6 sec x 31 loop = 3 Min ***
Farx = 1 To 5000000
A=1
Next x
conib =conl1bs + 1
Leop
'$$355585553% End connect 3 minute $$53855558
Out &H288, &HFF 'disconnect
form_15 = form_15 + 1
Loop ‘loop form_15
"%%%%% set delay time afler disconnect 7 Min
i15=0
Do While i15 <= 69 ' 6 Sec x 70 ioop = 420 Sec( 7 Min)
Forx = 1 To 5006000
A=1
Next x
i15=i15+1
Loop
"% %% %% % %% % %% % %% % % % Yo%
* So that this routine is time leftover 0.5 Min

' (0.5 x 15)+(3 x 15)+ 7 = 50.5 Min
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End Function

Priv_ate Sub Command1_Click()

Dim L55(1 To 120) As Integer

Dim it As Integer

Dim h As Integer

Dim mt As inleger

Dim x As Integer

x = 1" setindex starl of lable {oad

O %% Y % % % % %% % %% % % Yo% % % % % % % % %o % Y% o %% % Yo Yo% % % % %
* Tab:le ioad type day 50% night 50%
L55(1y = 4"

L55(2) = 4

L&5(120) =5
04 %% % % % % % % %% % % %% % End Table load%%%%%%% Y% %% % % % %% % % %% %
"% %% %% % % %% % %% SET DEFAULT VALUE %%% %% %% % %% %% % %% %%%%%
day_ini =1
day_end =5 ‘setend of day
060 Y% % Ve Y% Vo k% U %% % % % % %o % %% % % U6 % % Yo ¥ % Y% %% % %% % % % %% % % % % % Y
"Y% %% %% %% %% % %% %% %% START PROGRAM %%%%% %% %% %% %% %% % %%%
' Set Qut port @ 4O Card 8255 #2
Qut &H283, &H80 'oul port
Out &H287, &H80 'out port
Cul &H288, &HBO 'cut port
Do While day_ini <= day_enc
h = Hour{Time)
mi = Minute{Time)
tt=h + (mt/100)
loop_24 =0
Do While loop_24 <= 23 **** START LOOP 24 HOURS ™™
if (1t >=h And it <= (h + 0.02)) Then
* Condition If, it's to starl at beginmng of hour,and neglect any time

* 5o that if program start user is get approximate time by self
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If L55(x) = 1 Then
form_1

Elself LES() = 2 Then

Elself LBS {x
form_2
Elself 1L55(x) = 3 Then
form_3
Elself L55(x) = 4 Then
form_4
Elself L56(x} =5 Then
form_5
Else: L55(x) =6
form_6
End if
X=X+ 1" setindex next hour for load
loop_24 = loop_24 + 1*set index next hour for counter
Else
h = Hour{Time)
mt = Minute{Time)
tt=h + (mt/ 100)
End If
Loop 'END LOOP 24 HOURS
day_ini = day_ini + 1
Loop
Print “Finish program*
End Sub
Private Sub Command2_Click()
End
End Sub
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CARD ET-PC 8255
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m HARRIS  [CL7106, ICL7107

SEMICONDUCTOR

31/, Digit LCD/LED
Display A/D Converter

January 1594

Features Description

+ Guaranteed Zero Readlng {or 0V Input on Al Scales The Harris ICL7i06 and ICL7i07 are high
performance, low power ', digt A/D converters.
included are seven segment decoders, display dnvers, -
a reference, and a clock. The ICLT1C8 is designed 1o
interface with a liquid crystal display (LCD) and

- True Polarity at Zero for Precise Null Detectlon
« 1pA Typlcal Input Current
- True DIHerantlal input and Reference, Direct Display Drive
. LCDICLT106 . . :
includes a multipiexed backplane drive; the 1CL7107

- LEDICL7I07 . . . . . .
: will directly drive an insirument size light emiting
+ Low Nolse - Less Than 15uVp-p diode (LED) display

- On Chip Clock and Reference
- Low Power Dissipation - Typically Less Than 10mW
= No Additional Actlve Clrcuits Required

The ICL7106 and ICL7107 &nng together a
combination of high accuracy, versatility, anc true
economy. It features auto-zero to less than 10uV, zero

+ New Small Qutline Surface Mount Package Avatlable drift of less than $uV/°C. input bias current of 100A
max.. and rollover error of less than one count. True

Ordering Information differential inputs and reference are useful in ail sys-
tems, but give the desiuner an uncommon advantage

PAR; TEMPERATURE o when measuring foad cells, strain gauges and other
NUMBER RANGE ACKAGE bridge type transducers, Finally, the true economy of
1CL7 106CPL 0°C 1o +70°C | 40 Lead Plastic DIP single power supply operation (ICLT106), enables a
ICL7T106RCPL | 0°Cto «70°C | 40 Lead Plastic DIP (Nate 1) high performance panel meter to e built with the

CLTT00CMis | 5°C 5 T0°C | %4 Lead Meing Plastc Guad Flatoasr | 2Cdition of anly 10 passive components and a aisplay

IWCL707CPL 0°C 1 +70°C 40 Lead Plastic DIP
ICLTHQFRCPL 0°C 1o +70°C 40 Lead Plastic DIP (Note 1)
ICL7507CMa4 0°C 10 +70°C 44 tead Metric Plastic Quad Fiatpack

NOTE. 1 "R incicates device with reversed leads.
Pinauts
1CLT1086, ICL7107 ICLT108, ICLT107
{POIP) (MQFT)
TCP VIEW TOP VIEW
A\ =
vV E E osc 1 = 3 - . g
. = W= o 0 w
o+ [T] 5] 05k by B EES S L.
c1 [3] 58] osc 3 Eu:uuo!-,‘i<a=§>
81 [4] [57] TesT n
g a1 [T] [36] REF M1
Fi 3 5] REF LO T4 43 42 47 40 38 38 37 38 3534
G1 E %CREFo nel il e n L} ne
et 3] 5] Crer- [ XYoo o | b7 3 I e
\ )
( 02 [3] 7] common resT ] n =0
o2 [@ 7] o w osc3(CT ¢ 30{T T As
&1 E ] v o Ne Tl s 29 TG
{1073} ¢ A2 EZ EA-Z oscz L1156 28 T ) erPiGND
F2 [ (@] suer osc1CT )7 7 TroL
ez [ (77} T had S s | I 2 [IAB4
o3 [13] 7] v- o1 | ¢ B3I T e
vovad 2 & % G2 (108 e [0 ] w L
L]
F3 [T7] 3] c3 BICTH ") 43 14 15 16 17 10 19 20 2125 083
€3 {T5] [T5] A3 § (100
“DUOIAG‘EE EGJ HHHHHHHHHHH
p afi
(MINUS) o 21} aeiGwo A1 F1 G1 EY 07€2 B2 AZF2 €2 D3

CAUTION [hese devicat are 1ansdrve 10 sractrasialic discharge Usary should lollow proper 1.C. Handling Procaduies
Coovimew € termy Carporstmn 4 96)
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Specifications ICL7106, ICL7107

Absoiute Maximum Ratings

Supply Voitage
ICL7105, V+lo V- .
ICL7107, V+ 10 GND. .
ICLT107, V- lo GND
Analog Input Veitage (Either Input) (Note 1}
Reference Input Voltage (Eithar input)
Clock Input
WICLF106 ... .. . . . . .
ICL7107

Thermal information
Thermal Resistance {(MAX, See Note 1)

.. 15V 40 Pin Plastic Package . ... ..........
1% 44 Pin MQFP Package .. .........
.............. -9 Maximum Power Dissipation
.......... Ve to V- ICLT106. .. ...
V+ 1o V- ICLy10Y . .
Operating Temperature Range ., ... ..
.. .....TESTtoV+ Slorage Temperalure Range. ... ...... ..
........ GND lo v+  Lead Temperature (Soidenng i0s Max) . .. .

Junction Temperalure

9a
50°C/wW
80°Cw

10w

e 12W

.. 0°C10+70°C
-85°C 10 +150°C

CAUTION. Stresses anove those rsted i "Absolule Maximum Ralings” may cause permanent damage lo the device. This is 8 strass only raung and operation
of the dgvice &l theése or any aother condilions agove those indicated m the operational sections of this specificalion is not umplied.

Electricai Specifications {Note 2}

PARAMETERS TEST CONDITIONS ] MIN I TYP ] MAX J UNIT
SYSTEM PERFORMANCE
Zero Input Reading Vi = 0.0V, Full-Scale = 200mV -000.0 { +000.0 | ~000.0 Digitat
Readmng
Ratiometric Reading Vi = VRep, VRes = 100mV 988 259/ 1000 Digital
1000 Reading
Rallaver Error My =+, = 200mV - 0.2 *1 Counts
Difference in Reading for Equal Pustlive and Nega-
five Inputs Near Full-Scale
Linearty Futl-Scale = 200mv or Full-Scate = 2V Maximum - 0.2 =i Counis
Devration from Best Straight Line Fit (Note 5)
Comman Mode Rejecuon Raug Ve = WV, =0V, Ful-Scale = 200mV (Note 5) 50 uVns
Nosse Vi = OV, Full-Scale = 200mV - 1% - nv
{Pk-Pk Vaiue Not Exceeded 95% of Time)
Leakage Current Inpus Vi = G (Note 5) . 1 10 DA
Zero Rezading Drift Vi =0, 0°%< Ty < +70°C (Note 5} - 0.2 1 pvieC
Scale Factor Temperature Coeificient Vin = 199mV, 0% < T, < +70°C. . 3 5 ppmy°C
{Ext. Ref. Oppm/C) (Note 5)
End Power Supply Character V- Supply Cur- [ V), =9 (Does Not Include LED Current for ICLT107) - [oX:] 13 mA
fent .
End Power Supply Character V- Supply Current | ICLT107 Only 05 ;] mA
COMMON Pin Analog Cemmen Vaollage 25k(1 Between Common and 2.4 2.8 32 v
Posiive Supply {With Respect to = Supoly}
Temperalure Coefficient of Anaiog Cammon | 25k} Belwesn Common and - 80 ppm°C -
Positive Supply (WAh Respect to + Supply)
DISPLAY DRIVER ICL7106 ONLY
Pk-Pk Segment Drive Voltage Ve 10 V. = 9V, (Note 4; 4 5 [} i
Pk-Pk Backplane Drive Valtage
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ICL71086, ICLT107

Electrical Specifications (Nete 3} (Continued)

PARAMETERS TEST CONDITIONS | MIN I TYP [ MAX l UNIT
ICL7107 ONLY ‘
Segment Sinking Current Vv« = 5V, Segment Valtage = 3V
(Exc=pt Pin 19 ang 200 5 8 mA
Pin 18 Only ' 10 16 - mA
Pin 20 Only 4 7 - mA,
NOTES

1. Input voltages may exceed the supply voltages pravided the input current is fimiled 1o x100pA,

Dissipalion rating assumes dewce is mownted wilh all ieads soldered to printed circuil board.

Lnless otherwise noted. specifications apply to both the 1CL7 106 and 1CL7107 at T, = +25°C, {ey oop = 4BKHZ. ICLT7106 15 testec in the

circuit of Figure 1. ICL7107 is tested in the circuil of Figure Z,

4. Back plane drive is in phase with segment drive for "off segment, 180° out of phase for ‘on’ segment, Frequency is 20 times conversion
rate, Average DC compoenent is less than 50mV.,

5. Nottesled, guaranteed by design.

2.
3

Typical Applications and Test Circuits

A "
giNe 1t

A% —c, DISPLAY
] Cyw0,1:F
ElERIEREE ﬁ:s%:%:ﬁHHH: Cr ATy
F“";ESEE:EQ"IEE"SG:G:' CJ:G.ZZHF
fegfgy idsE: i i G s s
2 ICL7106 Ry = 24Kiz
Ry = 47k

sz3sz:Gc80EIsosacazl Ry = 100K
bl & R, = 1k(}
- EEEREEEIEE R Rg = 1M

FIGURE 17 1CLT106 TEST CIRCUIT AND TYPICAL APPLICATION WITH LCD DISPLAY COMPONENTS SELECTED FOR 200mV FULL-

SCALE .
-5y - -3
3
“l
A,
T:, DISPLAY
Cy=0.1uF
2| [=RER] [ El=IRIE Cy = 04TuF
- &~ = F O FE ) — Cy=0.22uF
I EREEEE R C¢= 100pF
o o 3 s Ce=0.02uf
3 Ry = 24k
Ry = 47%10
e e m e = . - Ry = 100k(}
3w e = uw O e W oA a H4-1kﬂ
o SRIEE ElE]EiE]R Ry = 1M

FIGURE 2. ICL7107 TEST CIRCUIT AND TYPICAL APPLICATION WITH LED DISPLAY COMPONENTS SELECTED FOR 200mV FULL-
SCALE
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Closed Loop Current Sensors

A closedioop current sensor consists of a Hall sensor mounted in an air gap of a magnetic care,
a coil wound around the core and a current amplifier. The current carrying conductor placed
through the aperture of the sensor produces a magnetic field that is proportionate to the current.
This fieldis concentrated by the core and sensed by the Hall sensor. The Hall sensor is connected
0 the input of the current amplifier, which drives the coil. The current through the coil produces
: an opposing field to that provided by the

{ CUFRENT CARRYNO CENRLDTDR current through the aperture, thus the flux

i1 the core is constantly driven to zero. The
cail connects fo the output of the sensor.
Therefore the output is a current
proportional to the aperture current,
muttiplied by the number of tums on the
coil. A sensor with a 1000 turn coil
provides an output of 1mA per ampere.

) Y

CURRENT

- waenETT AE

MACHET T curmT The current output is converted to a

hAS
i Aszras

S

voltage by connecting a resistor betwesan
the output of the sensor and ground. The
output is scaled by selecting the resistorvalue. Closed loop sensors measuraDC and AC currents
and provide electrical isolation. They offer fast response, high linearity and low temperature
drift. The current output of the closed loop sensar is relatively immune to electrical noise. They
are the sensor of choice when high accuracy is essential.

« Fast Response « Excellent finearity « Wide bandwidth « Low temperature drift

7 stoncted Nowninst

Courcmc i) LReary [N frecdescr  mGity  webenpmey Ao
e e e e e
CIN2ZS = 0.2 dew 1S0kHE 25 PCB Conmacdar X
e = = -
CILN-EDSM = a1 dota 190 k2. 50 PCH Camnecion o

CLN-100SP1 5 0.2 dex 150 kH‘.t |m PCB Canvnecion n-T

W‘.,"-J,

Jlih 'JDI_Q-—‘;.-—— H

Nate: Duue 10 conbinuous process mprovement, a0 specificabont fisted  thes cataiog subject t change without notice.



Model CLN-25

Mechanical Dimensions
All dimensicns are in inches (millimeters)
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Measuring Range Table
heymber of ‘I-(ﬁ} Peak | Hormeiounut| Tum irvertion Loxa | ineertion Losx | Recommendaa |
Tuarg of 1y {A] | Garert(mA} | Rede |Assioance (ncy | indoctenos uH) | Comwecicas
i 21
1 5 25 141000 . Q3 1 H ] Eetainel
CUT $7467D
2 12 | 18 24 21000 1.1 D.o% %}%ﬂ N
auT 47441
' 1N
. A a | 12 24 21000 25, 021 %\E}@g
Ut .7_!91]
4 q a 24 41000 4.4 Q.37 gﬁ% "
out 784
.3 5 7 r-] s1a0a - 43 HET o‘ ch e
QUT &7Z8D

Hute: Dua ta continuous process improvement, Jll specifications fisted in this catalag subyect to change withaut notice,
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viodel CLN-25

pescription
he Modei CLN-25 is a closed loop Hall affect current sensor that accurately measuras dc and ac currents and provices
slectrical isolation between the current zarrying conductor and the output of the sensor.

Electrical Specifications

Nominal current {IN) .................................................... 25 Ampere tums rms
Measuring range ~ ST emvemnenm. 0 0 36 Ampere wums (AL
Senseresisior R ming R.max
With = 12V at 25 AL Peak ..ovcsseecsceemreranennens 100 CRENS 200 chms
at 36 AL, 988K covviirevre e iememesninns 100 OMITS 140 ohms
with = 15 ¥ at 25 AL pesk .. ... 100 cams 320 onms
at 26 AL PEIK v ceeeeeererervenene LOO CAMS 180 ohms
Nominal analcg CULPUT CUITBRL e sameaaes 25 mA
Turns ratio . - - 1.2-3-2-3:100C
Cvarall accu rdc; at 2 C and =12 Y s = 0.7% 0F iy
Overatl aczuracy at 25 °C and = 13 YV eveicneenieneee = 0,538 0 Iy
SURDIY YOHEZE (VO cceveaerriermemrerssnssass e s e = 12w =15 {= 3%

DHEIBCUIC STRNEMY conicrieececraeeneemcecres seammnsnsaesnaasionenses DETNERN the qurrenat carrying conducier and the -
output of the senscrr 3 kY rm5/‘=0 Hz/1 min.

Accuracy-Dynamic Performance Tyoical Max.
Taro current offset at 25 °C (= 15V) cvnvesinnennenneee = S.0T MA = 0.15 mA
Residual current offset after

an overload of 3 x !y e . = 0.CE mA = 0.1 mA
Dffset current nmoerature dnr‘{ SV)

{berwesn 0 °C and +25 *C).. = 006 mA = 0.25 mA
ibetween -25 °C and -7 ”‘ L= 0.1 mA = 0.35 mA

LENBAMTY 1eeeeeeevieerrsne e e cesanrs s ecsans st sab st s s netter than =3.2%

ABSPONSE UTE coveeereeeanan- SOV RRSUUTSUNIY -+ 1 B R -
di/dt accurately followed better than 30 A/us

BEOAAWIGEN oo reoeoeeeeereeesisememasvesmrieee smensnssmnnmnatraveroranaas QoS0 kHz (-1 dB)

General Information

Cperating LEMOBTATUE o eeeevevnecereeramesecemcarsssssaressssnmsass 40 °C to +85 °C

SIErage teMDBIAMITE e wrs i ssses memsesese s sassmsaranmsnssess <40 °C to +30 °C

CUrrent Qrain ..veececveeesseerasenes . e 1O mMA (at = 15 V) plus cutput current

Cail resistance . .. 110 ohms {at 70 °C)

PACKIES vvenvraeeeeesenrimsmressmnasscnstanssenmanss .. Fflame retarded plastic case

Waight ... .. 16 grams

Mounting s s eennneesessenens DESTENIE t0 MoUNE directly on PCB wia through hole
connection pins

CUNDUL (IBFBIICE vverer oo vessasrersssesseneenssrsssssssnnseces 10 ODEAIN 3 positive output on the terminal marked “0/P",

. current must flow from terminals 1,2,3,4 and 5 to

terminals  10,9,8,7 and 6 {conventional flow)

Notes

I. Tha CLN-25 utfers 2 charca of § measuring ranges (see table)
1 Due o cantimugus rocess imgrovement, 3t speatications listed in tus catalog sulyectta change without notice.
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