clear al
cl ose al

% nport Data
OUNOTE: Each data point is the nean Wnt2 for the followi ng 60 seconds
%Conj oi n nont hs

data = inportdata("2019 1.txt");

data = data.data

for i =2:9
di sp("Inporting 2019 " + nunRstr(i) + ".txt");
inmport = inportdata("2019 " + nunRstr(i) + ".txt");

import = inport.data;

data = cat (1, data,inport);
end
%Renmove NaNs
data(i snan(data)) = 0;

%Angl e of visibility above the horizon
A = 18;

%ays to project
D = 120;

%Panel cost per panel
Panel C = 280;

%Add Extra Material Costs / Panel (Supports, electrical etc)
MCost = 20;
C = Panel C + MCost;

%Ar ea per panel m2
Area = 1.64*0.992;

%Panel Wattage per panel, per 1000Wm2 irradi ance
W= 290;

St arting nunber of panels
PO = 22;

%nitial |nvestnent
Inv = 1;

%Convert Inv to Panel nunber
%0 = floor(lnv/C;

%Aver age over N days of irradi ance data
Average = 1;

DSl = data(:,12);




DSI = AV(DSI, Average)';
HSI = data(:, 27);

HSI = AV(HSI, Average)';
%en Angl e

Zen = data(:, 35);
Hour = data(:, 6);
Mnute = data(:,7);

DATETI ME = data(:, 3:8);
DATETI ME(:, 8) = O;

LAT = -34.92866;
LON = 138. 59863;
TZ = 9.5;

[ Z, Az] = sol arPosition(DATETI ME, LAT, LON, TZ, 0, 0);
UUU = Z-90+Zen;

%No power if can't see the sun

HSI = (Zen < 90 - A).*HSI;
DSI = (Zen < 90 - A).*DSI;
HSI = (Zen ~= 0).*HSI;
DSI = (Zen ~= 0).*DSl;

%poi nts per day
Sf = 60*24;

%nly display n days of points
n = D*Sf;

figure

hol d on

pl ot (HSI (1:n));

pl ot (DSl (1:n));

title({"Solar energy incident at " + A + " Degrees above the
Hori zon", "Wni2" })

hol d of f

% Convert useful power to revenue
%/ kWh

ckwh = 15;

%ol / kWh

dkWh = ckWh/ 100;

%lol / kWh == dol / kJ(h/s) -> dol/kJ
dkJ = dkWh/ 3600;

%lol /J

dJ = dkJ / 1000;

% Convert Sun to O P Power

o%Cal cul ate Wnm2




wWm = WA

%Jseful watts per incident watt (STC of 1000W m2)
%°rovi ded Wattage is for 1000Win, this scales to

%i ve Wattage for 1Win, making further scaling possible
UMR = Whn1 1000;

% Convert nmean sun Wto sun J - tines by 60seconds
%S0l ar data is provided minute by mnute

%N now have Joul es per mnute

DSl Jm = DSl *60;

HSI Jm = HSI *60;

% Convert Incident J/nmmt2 to useful J/nmt2
DUJ = DSIJm * UNR;
HUJ = HSIIJm * UAR;

%Scal e by panel area and nunber
DUJE = PO*A*DUJ;
HUJE = PO* A*HUJ;
% Convert Useful Joules/mn to dollars per mnute
DDol DUJE * dJ;
HDol HUJE * dJ;

%dd all dollar anpbunts at each m nute
Dr evenue cunsum( DDol ) ;
Hr evenue cunsum( HDol ) ;

UCALCULATE REBATE

%rake final $ value

Tot Pro = Drevenue(n);

%-i nd Joul e anount

Joules = TotPro / dJ;

%oul es per day

JpD = Joules / D

%-ind total Joules until 2030
TotJou = JpD * 365 * 9;

% Convert Joules to Watt Hours
Tot WH = TotJou / 3600;
%Convert to MM

Tot MMH = TotWH / (10 ™ 6);
%Cal cul ate rebate ($22 per MM produced)
Rebate = 22 * Tot M\H;

ol ot revenue

figure
t = 1:n;
hol d on;

pl ot (t, Drevenue(1l:n));
pl ot (t, Hrevenue(1l:n));




hol d of f
yl abel (" Dol | ar Revenue");

title({"Cumul ati ve Revenue - Direct vs Horizontal","Mx Power

"+ PO*max(HSI)*A*UAR/ 1000 + "KW, ...

Qut

"Max Power Qut Direct: " + PO*max(DSI)*A* U\R/ 1000 + "kW, ...
"Construction Cost Per Panel: $" + MCost,"lnvestnent: $" +

C*PO ,"Rebate: $"+Rebate, "No |nverter Cost",...

"Nunber of Panels: "+PO,...
"Cost Per Panel: " + Panel C});

ticks = linspace(1,n,10);
xticks(ticks)

xtickl abel s( round(ticks/ Sf, 0))
x| abel (" Days")

%Rei nvest to increase panels once possible
Pn = PO;
profit = Drevenue;
SUM = Drevenue;
for i =1 : n
if (profit(i) > C
Pn = Pn + 1;
profit(i:end) = profit(i:end) - G
end
SUMi) = SUMi).*(Pn/PO);
end

%l ot revenue

figure

t = 1:length(profit(1l:n));
plot(t,profit(1:n));

yl abel ("Dol  ar Profit");

ticks = linspace(1,n,10);
xticks(ticks)

xtickl abel s( round(ticks/ Sf, 0))
x| abel (" Days")

%l ot reinvested turnover

figure

t = 1:length(SUM 1:n));
plot(t,SUM1:n));

yl abel ("Dol  ar Profit");

ticks = linspace(1,n,10);
xticks(ticks)

xtickl abel s( round(ticks/ Sf, 0))
x| abel (" Days")

title({" Turnover with Reinvestnent", PO + " Panels,
Rebate), "nt2 required: " + ( ( 2 * ceil(sqgrt(P0))

$" + (C*PO -

1))"2});

Hor :




%

| mporting 2019 2.t xt
| mporting 2019 3.t xt
| mporting 2019 4.t xt
I mporting 2019 5.1t xt
I mporting 2019 6.t xt
| mporting 2019 7.t xt
I mporting 2019 8.t xt
I mporting 2019 9.t xt

Dependencies

%< = 1D vector to average
% = nunber of points per average
%Aver ages vector X every n points
function result = AV(X, n)

%-it so divisible
est = length(X)/n;
exact = floor(est);
X = X(1: n*exact);

X = reshape(X, n, []);
result = sum X, 1)./size(X 1);

end
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Dollar Profit

Dollar Profit
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