] .

Gene Expression Programming: RC hs

An Electrical-load Forecast Tool W] atral Scences and Enghneerng

Hesearch Council of Canada
Atoossa Bakhshaii & Roland Stull
apiie s abakhsha@eos.ubc.ca

The University of British Columbia

@)artment of Earth and Ocean Science /
/ Objective \ Model Innovation [nwp A Operational Plan \
)

anadian Foundation for Climate
and Atmospheric Sciences (CFCAS)

les sciences

VA Fondation canadienne pour .
,—/O_\ du climat et de 1'atmospheére (FCSCA)

.. ; Ensemble
1. Focus on prediction of 4 key load points ' g : 3 N
_daily forecast ) | Processing Best GEP
o | @ g | Data [ | Algorithm | ¥~
Electric utility companies plan Past 24 h g
| o " y N “( Estimate of
ahead to match supply with . - Load S bwa
o, : -, - Y
demand, to prevent shortfalls ] €2 . : :

’ = - Remainder signal - ~
and surpluses of energy. One S e 4 Parioadic
factor that strongly influences : ' R
electricity demand is weather. A - @ A . N DL S 5

Electrical consumption (known e R 116> 1623 - 24 hour . Bézier __Forecast Load
as load) is sensitive to air \ Load forecast interpolation at key points
temperature, humidity, 2. Split problem 5. J N y § Y
cloudiness, precipitation, wind, -Remove periodic signals -
and also depends on time and . .
- gq
day of.the week. Gene : ST Results
Expression Programming g 8. T TR T e it e Y s
. or W A . rror distribution 1or the hourly loa
(GEP) has been used to estimate & e - oo . 15000 Forecast of total electrical load in BC vs. Byrecasts d
electrical load Via a nonlinear _Residual 2 ek A ObSCI'VatiOIl fOI' eaCh. key load point for
combiation ol weather 2000 the independent scoring data set (2009). 1600
’ ' J Corresponding values of »* are (a) 0.98, 1400
calendar and load past-data. S alis , | “ b (b) 0.97, (c) 0.97, and (d) 0.98. |
From a population of competing g .. W L (o) Blocircel Load s ) BechicalLosd wC2 S a0o
and evolving algonthms, .GEP 0 b ] S5 I I
; . a — g3 < (e 200
uses a computat.lonal version of 3. Use GEP to find the best model to predict residual . o -4 > o el ..
natural Selec tlon tO ﬁn d the w_ﬁﬁ‘w"*mm ...................... :é, '”5’- § 000 | V % ?5 = § § § = § 3 =
> - : \ British ) . 8 5000 | g 3000 . ’.% . | Error(MW)
algorithm that maximizes a o\ e ) S 2 nad I
verification fitness function for R e o AE———
electrical load. N amlocps ' ‘ - 3 ,,” y F"X? Th?hBeSt . Ob:grvatic;;n(nl\/IW)mc - OE)sérva'tioﬁ(MW)‘ N 1 .g; 3:13
cesn | 4 el 41 58 TR RN iw N gon m 100
/ \ (unique algorithm (c) Electrical Load at C3 (d) Elecfrical Load at C4 - e
Acknowledgments. Thanks to developed for 4 key o - N B
Heiki Walk and Doug McCollor of points) S M;" 900 2 I
BCHydro for providing electrical 2 RV - C
load data and guidance. George 9500 @ rous ?2*’ 7 ’ . I | I |
Hicks supplied weather data and iy : . S | g™ W% 4 S S0 D 0 WO 0 30 W0 WS XD T Mo
Henryk Modzelewski provided 4. Interpolate in time N A W L Y S v A | - f % eono Error(MW)
incredible programming aid. : : S 7500 A il ¥ . : i L ol .  Stribing -
p g g betwee n p0| nts u S l ng % .. X : j :‘5‘300 Y 7000 8000 2000 i ;SGOD 6000 7300 &0CO0 9000 10C0C The o dlsmbUtl(.)n for eaCh ke.}, p01nt
\ / Bézier curve | - : Observation(MW) Observation(MW) from forecasts that include updating past
- loads with their observations.
> N 5500 | B | B

91st AMS Annual Meeting
_ January 20111

Date




