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A Hybrid Neural Network Framework for Hour-Ahead System Marginal Price Forecasting

Sang-Yun Jeong~  Jeong-Kyu Lee+
«Konkuk University

Abstract - This paper presents an hour-ahead
System Marginal Price (SMP) forecasting framework
based on a neural network. Recently, the deregulation
in power industries has impacted on the power
system operational problems. The bidding strategy of
market participants in energy market is highly
dependent on the short-term price levels. Therefore,
short-term SMP forecasting is a very important issue
to market participants to maximize their profits, and
to market operator who may wish to operate the
electricity market in a stable sense. The proposed
hybrid neural network is composed of tow parts. First
part of this scheme is pattern classification to input
data using Kohonen Self-Organizing Map (SOM) and
the second part is SMP forecasting using
back-propagation neural network that has three
layers. This paper compares the forecasting results
using classified input data and unclassified input data.
The proposed technique is trained, validated and
tested with historical date of Korea Power Exchange
(KPX) in 2002.

.M B

AHAAS TR BdAd g2 7E SH A A
& 284 % A4 59 ZA AZENT, oW
AR ARFY 7] e A=A FYNA 29
AEE 7HAST olol 2R 43, A, 22EYYe
oh, ERY=7t Ul T IS AGAQ U
TEARNE F3, SAHADE] BEel, BHAA
Ao A HAE AYASY &9 L FA2, A
A TFAE 273 AR FRe] DR N2g A4
F =do] M=k 2]

71E AAEHAAANM BAANG o WHE 7 T
=74 ZAdeA 2y A¥ e Adddzst Qi)
gaf AngA He ¢ adize Ago] 4YE Held.
ARFAE Bt BE £49% 97 A8 GUP dF
A FYHA € dBAZHL (4, 2 E, A3) ©
FH 2o o3 FFE TAY B3], @rHe 2
FEE LE6l7. 2N @7 ASSANHY o4
& Ade ojelg Hdig dee A FARSAA o)
¥ $8% BT 2y A £gRE v A
A AHA ] £4& FFHYT)

2

Jong-Bae Park»

Joong-Rin Shin+  Sung-Soo Kims*=*
=Korea Polytechnic University

ojgt & A Fol HEdld $Evetx 2001d 49 ¥
TR HALE S 6702 EFslY AL =454
X, 8tk E&Holn HITHA BAEEE tAg.[1)
ol gt AAMAZ M AHAFAY L AFLE =Yl
wel 713 AEE vgow SPFHEd, ¢l 3248,
1Y 3AY, AAY 5L @7 Bz, 24
g g7 WEe] Fr1HQ Ao BA dFee A
dEo. 2y, dEAZAN AF ZARE Alelg A
dAd e e 97 d914d30 o) 2449,
Alg ZAzREL o9e HuUds Fysus B g
o] g dg F Uk AFEL £HE7 & 97 A5
A7 Y &g 222 34 FIJdk. T2dA SR
g o F guEEe] ARHJEH, F2 AALY)
U AFAEE o8t M1PE ALEHAG[7].
B =FdME A4 2%g o433l Y FANA
AZSAZLE S &390 AU AFdELS F
FEoz2 74 Ho gled, A A FEL 2549
271 22 8t A 2 (Self-Organizing Map)& °l £3}4
4= dolHE wHEz RFIe REcn, F WA
RS 3749 Z(layer)E 71X gdARANF 32
(back-propagation ANN)S o] &3le deids £§F

AHARE o] &3l AFVANEL 23t YL Rolr)
B =RaNE dgAHRL I AESANER S
A8E ol &3, MFA At sz NP
Fg g3 2 AldE ASIAINE L S8 YTt
A9 71&9 Y uwlolHE IR AlE3d &3
Adet, A7Z2A (g o]E3td U diolEgE I
¥z RFIG d58 2945 vz,

. 2H9 FYAE

dEAR LN AAHAAE AESA7E (System M
arginal Price)2 $HAIGR7 A& YFASE vy

o7 AAHAZY VR HoRE AZAANELE a9

T8 ¥l o]FAAE A wix|Row FF-
@A LA HF oz HHAA dok ARFANES
d&sted oy Fa a2= AA F£2, FA AEH
AZEE %ol . o8 FA3sd,

SMP = f(MD.,,,,SMP,,.) "
o714,
MD,, . 37 22

- 162 -



SMPposi - 37 Az aA72

B =B

* =RAAE AYARL FASE AAS ABEA
A% A% 8 ARWE DS solues N
23g VMo ATVANEL A28t 2 2
ATEANE A2: 2dd S48 7N 97 B
o2 17 Astel ALY e ARE ALEHY
o,

3. MY =Y

3.1 AL
17 FHo] B BFE LHARE Ay o) 7
Felo deEn gio] Axtw o] AAsim wursid,
ANE = de FFHE 58 93A% FdELS Y3}
o B x¥o| AFHE vt AAY mdEL A4
o8 FofEel dal o] &7 Alztdri[3].

32 33 ArxAst JAAL

A3 A7z HENAE 9dn Azt es
g dutd oz AFH F27} 0}14“1 “* 2708 Fo
E o]FoA otk A WA 2o YHEZo); F WA =
< AAFYY 2399 Az Holyr o] HYEL
AAZAM 1222 A5 loH3]4l.
wi(new) = w;(old) + alx; — w;(old)] (2)
o 7] A,
z"z‘ﬁﬂﬂ‘ﬂ‘“%"?i Jo7 A EEwY
g
( ) ces (1) ...( )
\'fi Wai o Wim
W” “;:l ‘\\ : w w

(%) eoe (=)
a9 1L 28d Arjgaxze 2z

33 9As A=

HEE o FHEo) .1%51 HFo FHFqN NEE
23/ dch o] ¥ A S vty HolE

Fojyrte Bgos AAREE A, AZd4

AT FHFAME ol THAZ A AriEy o
A7 EE 24 (3]

4. o B5YY

¥ oepdd AL AFBAND oF FYe 754
AN 2AG Y AL o §3e] YAAR T AR
dee Fohiol, A AF 2T YAARE A4

gozm dze FRYL wolk Yoo

lo,

9 | z AP e AR
faa 12 229571 Sl
e tzsawe 4

-rr/‘}sJ 5719
U E Hef

!

Adu} AFGs =t
SMP(t+1) o} =

a8 3 dF X%
5. Alald & nE

Ajret FnAFE ol gt 2002d 34 RE 1027449
A% ANMAE dFdod, dF 2t ok &
el el sl
£ 1 AVZHIAAE AL AT ALEF 23

L248(%)
E AEEH A | AHdERw F
3 541 5.38
4 3.99 393
5 13.26 11.96
6 7.20 706
7 8.42 8.44
8 8.82 10.14
9 16.91 1355
10 15.04 9.59
BT 9.88 8.76

AgE oAk e,

MP,,— SMP
% Error = SMP o =~ SMPpre x 100

SMP,, &)

SMP ., : AR AAE 71718
SMP,,.. d=3% AL A7}12



Ao H SMP

b

nmumu

m—m
mmmmmmmuli 1T
i

SMP{W/kwh]

198 195 292 389 486 583 680 777 B74 971 1068 1165 1262 1359 1456 1553 1650 1747 1844 1941 2038 2135 2232 2329 2426 2523 2620 2717 2814 2911 3008
time{hour}

29 4 AR ABRAN

Classification 39 ~108¥

SMP[W/kwh]

198 195 292 389 486 583 680 777 674 971 1068 1165 1262 1359 1456 1553 1650 1747 1844 1941 2038 2135 2232 2329 2426 2523 2620 2717 2814 2911 3008
timefhour]

39 5 472N 4% AES AT AFVANE 43713

EDE 29 & F gl%o], HEy 27 F 933
7 184 9%:— $HT Q37 FoE % E
9¥= 10¥€ -rv:°“ A& gho] Behgd REo] =
ALstd 1Y (D9 2 (5)9 HEo] FAS &
¢ Atk 28z E”Y, ¥FY, €89 193 F
= ‘:_h‘} #e 5E4Ye ASIANE BAEo 2
qZo] mjS oYt £3], TANY I3 59 H7H
Ql BN B & Qe 593 ”%‘3] Be e 2w
& AHE s 73-?""] of & ] XA A H7P w ol
A T

SE Y X2 it
o g £ &

1©

g9 7
6.8 g
B =8dE 2ade Az AHAEE o g3
o AAAREE RAFS ﬁﬂ%‘ﬁ? Tvs}l vHE 98
ARE AHEE AT AR Yo AFSANEL

d&stch 71&e dda AFI2 ARG ol 4% B9
B expgo] 9.88%0l1, A7|2AYR}E AEE AL
B ASE HE 248 876%9 2H}E 2L F AU
Hoh A& ASANE dF AR AFRAREY
oldsdizt He s WP K48 PJuE ATE 5
A& AHelth

G5 ATAARAE 59, 99, 104 5 AdFoz o
7} 2 Z3e dig 24 ‘; Srd ATSANE 95
< A% dnFY Mol o] FojA o} %‘ Aold, A%
AN AT 8L AT AFANLE GFo] A5
3 daz)Fol o] o] Fojxjol @ Zﬂ°lt}.

7U&}°
EodTE AdAdRe X m i eEte 71z
9 <R-2oosz‘112) F@og 39 BAY,

SR

& 32 #

(11848, £33, A%, ‘998 F8d429 FIFI 9
ol dug ’, ggtdrsrs] aASteUs =8,
2003.

[2] Jose J. Ruiz Monroy, Hiroyuki Kita, Eiichi Tanaka,
Jun Hasegawa, "Price Forecasting in the
Day-Ahead Electricity Market”, UPEC2004. 39th
International Volume 3, PP.1303, 2004.

B1dd=w, “Ud73T oJ8d F&( 1), dolalZHHAL
PP. 169-183, 1992.

[4]1 Laurene  Fausett, "Fundamentals of
Networks”, Prentice hall International Inc,,
PP.169-186, PP.289-300, 1994.

[5JBR. Szkuta, L.A. Sananbria, T.S. Dillon,
"Electricity Prices Short-Term Forecasting Using
Artificial Neural Networks”, IEEE Transactions on
Power Systems, Vol.14, No. 3, PP. 851-857, 1999.

[6] Tomonobu Senjyu, Member, IEEE, Hitoshi Takara,
Katsumi Uezato, and Toshihisa Funabashi, Senior
Member, IEEE, "One-Hour-Ahead Load Forecasting
Using Neural Network”, IEEE TRANSACTIONS
ON POWER SYSTEMS, VOL.- 17, NO. 1,
FEBRUARY, PP. 113-118, 2002.

(71584, "HE2Yds o8 7]¥e] AAINZFE o] &g
AZDAZNE o7, MAE9=&, A%dshn, 2004

Neural

- 164 -



