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Question

Payback time

Load profile & Solar profile

Load schedule optimisation




PV system

Standard turn-key installation




Profiles

Represented by half-hour averaged values

Energy [Wh]
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Load profile

1 10 20 30 40 48
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Payback time

Capital Cost

Payback time =
ayback time Savings (achieved through capital cost)




Capital Cost

Per-Unit cost
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Total cost

Capital Cost = (m Ps + c)Ps




Payback time

Capital Cost

Payback time =
ayback time Savings (achieved through capital cost)




Savings
Traditional
2500

Load profile

1500;

Energy [Wh]

500

1 10
Half hour averaging intervals

Load profile:

X
Electricity tariff: ¢t
Total expense: t

20 30 40 48

= X1,X2 ...X48




Savings

Traditional

Load profile Solar profile
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Savings

Traditional

Grid profile
2500 e

1500

500

Energy [Wh]

S500
1 10 20 30 40 48
Half hour averaging intervals

Total expense: t.Yx, x;>0




Payback time

Capital Cost

Payback time =
aybatk Hine Savings

(m P, + c)P,
t.Yx— t.Yx'

Payback time =




Savings

Using the concept of utilization factor

Load profile Utilization factor z(F;)
—_ 2500 [ Load Profile ::,\?I | ‘ ' ' ‘ '
S mEm 5100
51500/ 70
S ‘ S i
LI = 40
500 | ” ,. g |
J!..nnnnnm.. 0
1 20 30 40 48 500 3000 5000
Half hour averaging intervals PV System Rating [W]

Savings = Savings if 100% of solar energy was used * z (F)
Ci=K.P,.a.t.z(P)




Payback time

Capital Cost

Payback time =
ayback time Savings (achieved through capital cost)




Payback time

Now back into the payback equation

. (m P, + ¢)P,
b K. P .a.t.z (B)

Per-Unit Cost

mP;, +c
Top = .
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Payback time

Per-Unit Cost Payback time
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Load optimisation

Unoptimized Load Schedules Optimized Load Schedules

2 500 B Urcontolabe] T ' 2 500 i Optimized Load Profile [P\ = 3000W]
= = | = o
21500 | =, 1500
= il w3
g 50 | ’ 2 500

1 10 20 30 40 48 1 10 20 30 40 48
Half hour averaging intervals Half hour averaging intervals




Load optimisation

Unoptimized Load Schedules Optimized Load Schedules
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Payback Period [years]

Load optimisation

Unoptimized Load Schedules Optimized Load Schedules
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Future work

Extending the model to annual profiles

Including complex cases: Time-of-use tariffs, Feed-in tariffs.




Discussions

Effect of using half hour averaging

Acquisition of annual load profile data




