Borz

Organizator trga z elektricno energijo, d.o.o.

Univerza v Mariboru

Fakulteta za naravoslovje
iIn matematiko

P20

SISTEMSKI OPERATER )
DISTRIBUCIJSKEGA OMREZJA Z
ELEKTRICNO ENERGIJO

Monte Carlo method for pricing forecasting errors

D. BOKAL, S. SMIGOC, A. SAVLI, M. DELCNJAK

Sign of the

imbalance
volume 5

Net
fimancial
value to the
company

Interpretation of
balancing transaction (£)

Interpretation of
accuracy costs

(3)

Negative:
long
position

Formulae

W,<0: Z=C_-W,

l”':” < U: S = E(-T_ - G{J} . ”-:._;

Positive:
revenue or
profit?

The excessively contracted
energy was sold on  the
market. The money receirved
15 the revenue from selling
overstocked goods.

The long position of the company
was different from the position of
the market and contributed to the
balance. The amount constitutes
profit from selling at a price higher
than purchasing price.

Negative:

exXpenses or
loss?

Someone  was  paid  to
consume excessively
contracted  energy. The
money paid iz the payment
for purchasing the demand on
the market.

The excessively contracted energy
was sold on the market at a price
lower than the purchase price
(possibly negative, 1.e. the demand
being purchased). The positive
value 1s the loss generated in the
Process.

Positive:
short
position

Formulae
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Positive:
revenue or
profit?

The insufficiently contracted
energy generated demand that
was bought on the market.
The money received 1s the
revenue from selling demand

missing on the market.

The insufficiently contracted
energy was purchased at a price
lower than the onginal purchasing
price. The amount presents
opportunity profit for purchasing
the energy at a lower price
compared to the original purchase.

Negative:

expenses or
loss?

The insufficiently contracted
energy was purchased on the
market. The money paid 1s

the payment for purchasing
this energy.

The insufficiently contracted
energy was purchased later at a
greater cost. The amount presents
net loss for purchasing the energy
at a greater price compared to the
original purchase.

39.054

47,65

6,76

0,00828

Comparison of imbalance settlement
mechanisms according to resulting strength of
incentives for accuracy.

Development of market’s strength of accuracy
incentives indicators and comparison of
European electricity markets.

Utility-side cost-benefit analysis of balancing

technologies (demand side management,
demand response management, etc.)

Assessment of system-wide OVE introduction
costs due to higher imbalances .

W, — actual consumption [MWh]

W, — predicted consumption [MWh]

C, — price of purchased energy [€/MWAh]

C., — price for positive imbalances [€/MWAh]

C_ — price for negative imbalances [€/MWAh]

3000
|

Total absolute expenses [EUR]
|

=
Absolute error [MWh]

Distribution of total absolute expenses [EUR] realized at

specific absolute error [MWh] of forecasts.

Number of forecasts

i I i I I I 1

Absolute error [MWh]

Distribution of number of forecasts realizing
specific absolute error [MWAh] of forecasts.
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Dependence of the accuracy costs on MAPE
for a particular energy usage time series:
relative costs in EUR/MWh (right).

Cost-benefit analysis of forecasting accuracy
models and technologies (sample) for your
electricity consumption time series

COST ANALYSIS OF
THE PERCENTAGE POINT ELECTRICITY CONSUMPTION
FORECASTING ACCURACY

Explanation of terms

INPUT DATA: Input data:
Period anatysed: 1. 1. 2015 —31. 12. 2015

— The pericd —the period for which harve obtzined and anakysed ption data.
Mumber of samples: 78.760 pe e : ) consm

— Number of data — the number of samples taken in analysed period.
—  W—time series of sctual electricity consumption for the analysed period.

Time series Source | Mean Winii — W, —time series forecasting electricity consumption for the analysed period.
Wy — actual consumption [MWWh] ABC  [350 420 280 — [ —a time series of the price of purchased electricity.
c“".- —P'_'—'d':::.dmm Mmum-] E :;"; :ﬂu i-’; — s —time series of prices of electricity for hours of positive imbaltaroes.
§ — price. energy . _ e . . - e imik
€, — price for positive imbalances [£/WWH] BORZEN | 5517 | 70,32 4212 L~ time series of o far of megative
€_ — price for negative imbalances FEMWh] BORZEM| 32,24 |4433 1445 MMM
s The graphs show the cioulated absolute and relative coefficient of the linear dependence betwesn
— the acruray of the miodels (MAPE) and the oost deviations (€] obtzined by Monte Caro simulation for
r the compamy ABC Sample Power.
[E/year] i o Re-sults:
coefficient | stderror . -
10000 | 11,12 ’:- g=1 The table shows the shsolute and relative coefficient with standard error in relation to the dependence
=41 : of the accuracy of the models and the cost of deviations. The first coefficient shows the costin euros
relative coefficient i1 iq fior the whole year and the second coefficient shows the cost in cents per MW howr.
[cE/WMWh] i
coefficient | std. &rmor vl =4
w [ meor B L ] . !
- [~ The chart shows that the company ABC Sample Power, in 2015, operated in conditions
ANALYSIS OF PREDICTIONS: whene improving/worssning the acouracy of electricity consumption forecasting for 2 single
percentage point would result in anneel ssvings/oosts sround 10000 €.
The following izble shows the values of MAE and MAPE errors and the value of the invoios and
SCCUracy Svpenses. Analyzis of predictions:

Thee tmble shows the ermors MAF [meaning an sbzolute error) and MAPE |meaning an absolute &mor in

e — percentage] of the forecast for the company ABC Samiple Power. The cost of desiations in forecast is
shown in euros per MW/ hour and the final invoice deviations.
= 3 g Distribution of hourly errors and howrly costs graphs:
i
] E The first graph shows the posts for the company causesd by deviations from presoribed shsolute value
Acourzcy | Imbalance E in MW hour. The second graph shows the number of forecasts for each absolute size deviations in
oosts Expenses
B o,
36.000€ ~B0UD0D £

Market size assessment for forecasting
accuracy improving technologies, including
smart grid solutions
(rough estimates, see further research)

Slovenia 14.700 0,07 1.029
Croatia 18.870 0,07 1.321
Hungary 42.570 0,07 2.980
Austria 65.670 0,07 4,597
Italy 307.200 0,07 21.504
Germany 582.500 0,0/ 40.775
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