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| 2. Selected parametric models | _ . !
- o I CRPS (Continuous Ranked Probability Score)
I * GAMLSS (Generalized Additive Models for Location, I (quantifies the discrepancy between the cumulative I
Scale, and Shape) of two parameters: I distribution function (CF) of forecasted probabilities and
I 1, conditional mean of the response variable, and, I the CF of observed value). I
o, dispersion or scale of the distribution of the response I
I variable. [ RESOLUTION of the model ] I
* Distribution function of p and o parameters are modelled I I )
I . _ H P . x+ CRPS(CF,y) = | [CF(x) —1(x = y)]*dx
as linear functions of the selected explanatory variables: I R
I y ~ D(u, o) I (by integrating across the entire range of I
)
. B.- DATASET: hourlv load of 30 consecutive possible outcomes for the forecast variable).
g1(u) = Po1 + P11xX1 + Pa1xy + o+ BiXm & Y
months partitioned into, Jverase -
A.- OBJETIVE: obtain a probabilistic forecasting 8 I + CRPS = _zm_ —y| - z |q- _ q,l
{ . l 2 l ]
I T I model of the hourly load in a power substation Test dataset (subsequent 6 moths) M — 2M = I
. 66/13,2 kV feeding a small town of about 5000({ | Asetof 5> explanatory variables: & , ,
y, dependent variable (hourly |Oad), : ' ; V1-V7: forecast for wea'Fher varlgbles(MeteoGallua) (Case of forecast derived from non_parametnc
inhabitants (forecast horizon 24 hours) V8: European summer time (logical) hes that ” t of til I
D, family of distributions parametrized by ¢ and g, E A o2 apEnesA ROy R QI L e e RN b dave _ approaches that provide a set of quantiles).
V15-V37: dummy variables for the hour of the day
,8 linear coefficients I % V38-V43: dummy variables for day of the week
? 7 i : oo .
I | o X x‘s‘;"(’i“mii“;;“rlyaﬁ;'?:r'ehsoﬁféatyh: ARG e Yoo PIT (Probability Integral Transform) histogram
X;, explanatory variable i, D4 :
: M4 load and explanatory variables (P|T vaIue, varies from 0 to 1, is derived by computing
m and n, number of explanatory variables selected for 7 . L : :
= @é Date and hour | DATASET load | V1 | V2 CF(x) at a specific verification point x and representing
each parameter, I AT N (30 months) | | m/D/Y : hour I the quantiles of the distribution. Comparing PIT value
I g1 and g,, link functions. ] with their corresponding verification points, the level of I
SUBSTATION 66/13,2 kV SMALL TOWN, 5000 in. i ion i
: J I calibration is assess ). I
D.- EVALUATION: Comparative analysis C.- PROCESS: for distribution and linear combinations I [ RELIABILITY of the model ] I
| | E . .
OPTi\/I . T ———— — combinations = I (Rl (Reliability Index) represented
enchnmarKk moade enchmark mode PR . : . K . .
N - MODEL REF1 REF2 8 distributions with data from training set 1; the frequency with which the actual I
& CRPS (kW) 161.17 161.88 Gamma Y N 9100 = oy + Buas + Byt + -+ s [ * Rl = Z ‘kk ~ k| value of the variable to be predicts
_fg; R 0.06261 0.06409 S T Minimization of the average CRPS Minimization of Rl k=1 falls within one of the intervals I
ao RMSE (kW) 299.47 307.78 : v v - :
c Inverse Gamma \ A .
g MAE (kW) 226.35 229.21 >, 5 different CRPS 5 different R I represented in the PIT hIStOgram)
= MAPE (%) 6.3219 6.3399 Logistic H I
L \ > epetitive algorithm W ere
Explanatory  51(k) = 30()  55(1) - 55(0) , mean CRPS (s'iiﬁ,{one'zi)?ode.) mean Rl RMSE (Root Mean Square error) ]
variables Log-Normal P(t), represents the I
1 A o
_ / _ y)
GAMLSS model without optimization of explanatory variables 4-) Normal ' L RMSE Il N Z(P (t) P(t)) Ioad demand pOInt
} \ Gamma Inverse Gamma | Log-Normal forecast for hour t, I
Utilizes a non-parametric approach using the quantile regression technique \ mean CRPS | mean CRPS mean CRPS
and incorporating all available explanatory variables Gumbel ‘ normalized | normalized normalized MAE (Mean Absolute Error) P(t) ’ the actual
mean Rl mean Rl mean Rl value, and, N, the I
Reverse Gumbel / normalized | normalized normalized MAE — lz|p(t) . P(t)| total number of
b N :
5. Conclusion et _ ) I alustion period |
Loy A global set of non-dominated solutions (131), . .
: - - exclusively corresponding to Gamma, Inverse evaluation penOd
A) Our methodology optimizes the selection of explanatory variables for Gamma and Log-Normal distributions (solutions
modelling the distribution parameters, enhancing the precision of GAMLSS not included in the set of Pareto optimal). MAPE (Mea n Absolute Perce ntage EI’I’OI’) I
type models.
OPTIMIZED MODEL Selection of the most accurate probabilistic model based on, MAPE = 100 l 2 P(t)_P(t)
B) The proposed methodology is presently focused to the development Gamma Distribution « a) The better CRPS and Rl normalized Yariablestoghepotential solutionds examined, _ N P(t)
of probabilistic short-term net load forecasting models who utilize 91 (W), g, () b) the smallest number of explanatory variables if gene value < 0,5, the variable is excluded
photovoltaic generation systems installed behind the meter. [RESpyalie 03, e yEnaDigas selected k
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