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Abstract: The research aims to predict the demand
for electric energy through the use of artificial
intelligence techniques to predict the future demand
for energy in the diesel station north of Al-Amarah to
generate electric power. Which suffers from the
problem of uncertainty in the demand for future
energy, due to weakness in knowing future loads,
which leads to lack of planning Correct scheduling of
productive  operations and management of
maintenance work, and thus a decrease in the
reliability of the system.

Especially since it is boosting the capacity of
the national network in the main roles (continuous,
peak, and reserve), and this made it more difficult to
predict the demand for future loads with high
accuracy. As artificial intelligence techniques and
traditional techniques were used in the completion of
the study. As the researcher used the traditional model
ARIMA in the program SPSS and the neural group
data processing model (GMDH) of the type of neural
network (ANN), and the neural network model of the
feed-forward backprop type to predict energy.
Demand based on historical data of daily electrical
loads for the period from 1/1/2019 to 31/12/ 2021, as
the data volume reached (1096) per day.

The research reached a set of results, the
most important of which is obtaining prediction
values for the future demand for energy for a month
starting from 1/1/2022 to 31/1/2022 for the station, as
the neural network model GMDH gave the lowest
value of the mean absolute relative error (MAPE) of
0.0567. While the feed-forward backprop method
gave a mean absolute relative error (MAPE) of
0.0648, and the traditional ARIMA model gave a
mean absolute relative error (MAPE) of 0.0654, as the
obtained results show the effectiveness of the
GMDH-type neural network model in prediction.
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il g:‘ MODELER- ?oRol '\2"0? '?OR(: '\1/'5'?
i ARIMA (0,1,5) o o
Forecasted Forecasted | Forecasted

01/01/2022 140 145 144 144
02/01/2022 140 145 141 140
03/01/2022 140 145 141 137
04/01/2022 136 145 138 135
05/01/2022 140 144 137 133
06/01/2022 138 144 135 131
07/01/2022 145 144 136 129
08/01/2022 135 144 132 126
09/01/2022 142 144 132 125
10/01/2022 137 144 129 123
11/01/2022 137 143 129 123
12/01/2022 136 143 127 122
13/01/2022 140 143 127 121
14/01/2022 138 143 125 120
15/01/2022 134 143 125 118
16/01/2022 137 142 123 118
17/01/2022 142 142 122 118
18/01/2022 137 142 120 117
19/01/2022 143 142 120 118
20/01/2022 134 142 119 118
21/01/2022 146 142 119 118
22/01/2022 131 142 118 118
23/01/2022 142 142 119 118
24/01/2022 132 142 119 118
25/01/2022 137 142 118 118
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.SPSS i n (e daie Y Gfiabill dlac
Lo 8 430l A 8 23 sai Juadl O (2) a8 Jsandl (8 da jaall gl (e Jaadl )
DS e (3) f) Juluilly (3,10,1) gisall 525 (466.69) MSE Uall oy e L il
Ay pailadlly huad 535 (epoch 10000)
1:308al) clglall dae ]
10 -dusdLll dayal) & Gl suasll 232 2
Logsig, Purein :ilexical laniull Ji g2 3
((2) by ISl 8 la il 3l dpe lidaiaY) dysael) A0 Jiia (Say
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130 140 01/01/2022
121 140 02/01/2022
135 140 03/01/2022
137 136 04/01/2022
136 140 05/01/2022
139 138 06/01/2022
128 145 07/01/2022
132 135 08/01/2022
122 142 09/01/2022
120 137 10/01/2022
135 137 11/01/2022
115 136 12/01/2022
139 140 13/01/2022
123 138 14/01/2022
138 134 15/01/2022
145 137 16/01/2022
147 142 17/01/2022
141 137 18/01/2022
121 143 19/01/2022
131 134 20/01/2022
136 146 21/01/2022
138 131 22/01/2022
134 142 23/01/2022
123 132 24/01/2022
136 137 25/01/2022
120 121 26/01/2022
132 120 27/01/2022
120 118 28/01/2022
132 121 29/01/2022
133 113 30/01/2022
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Ay il af s Aiiall 4@l G (MAPE) Gllaal) oatl) Undl) Jass gie colues &3 3)
cllally el Aa el (gAY Gkl e WaY &5l san 5 ¢(0.0648)
ic senall 44y Hha tda JBAANN (¢ (GMDH) clibd) dadlaal sl de ganal) 48y )b |3
(e Alle & The Group Method of Data Handling(GMDH) <l dalladl
phre Sadiis (el Gy yisnadll o sadiaall dpmb)ll dndall dile ) Al
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x2p x2q 37 (9)
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w s M 5N o JSI (7) Aaladl) b Lo ysncel) Al A jall (e AlJal) alaiind i
A5V b sheadl JSE 8 ¥ alaall o3 e uedl
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Reorder Observation NO
saaliall (s il sale
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dasall (e Gaadll dpadl il Test (10%)
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Toeal o gind) jsne RMSE
Variable ranking
. .. NO
axiall i i
Core algorithm GMDH neural network
Ll 4 ) 63l GMDH dpaall 45,450
Neuron function quadric Polynomial
douaall LAY dayh Ul da Al (e 2 gasdl daatia

SPSS gl n e alaie YU pialill slac)
Caagl) ()8 I SaY) 528 Al al) (e Ay 8 5 a8l w055 ) 3 gl (e @5

pai g3 Jaall 138 8 5 080l a5 ladll w3 Al JulES (g )AT 5 Jlny 5 Undl) JiliS 58
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A ey )l Ay ULl sty Aslatiall 3y jaill il e 51 (5) pdy Jsaadly o A oY1 Asulal)

e LSy (ULasy)
4l =l (5) Jsaal)

(ool Unil) Jau gia Ul A ebild) dsed X
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0.216 20% 80% 3
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SPSS zali n e Alaie Yl (aialill dlae)
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sybipasia ajsase Prreessreiags pa ssssn pletaSStes ee.
N’".:c‘..u'"“"“' " " A o 17

AVL2

D D = MW R oM o@m O o@
= a5 8 8 aa

T T T T T T T T T T T T T T T
a7 981 91 1001 101 1021 1031 1041 1051 1061 1071 1081 1091 +5 +15
¥ Confidence band v Actual data [ —=— Model fit [ —s— Predicted

Sl o 5 Aial) ol o(5) JSl)
GMDH gzl e alaie YU Gefiald) slae ) ; jaadll
(o#355 2022/1/1 135 I (MW) Ll 5680 JaaSl 505l o 5 Aaal) ol (7) 5

2022/1/30
" Lhadll o8l | ) " Lhadl) o) | 3l o

MW MW MW MW
01/01/2022 | 140 126 | 17/01/2022 | 142 140
02/01/2022 | 140 134 [18/01/2022| 137 139
03/01/2022 | 140 139 [ 19/01/2022| 143 140
04/01/2022 | 136 139 [20/01/2022| 134 140
05/01/2022 | 140 133 [21/01/2022| 146 140
06/01/2022 | 138 137 [22/01/2022| 131 139
07/01/2022 | 145 139 [23/01/2022| 142 139
08/01/2022 | 135 139 | 24/01/2022| 132 137
09/01/2022 | 142 139 | 25/01/2022| 137 115
10/01/2022 | 137 139 [ 26/01/2022| 121 137
11/01/2022 | 137 139 [27/01/2022| 120 139
12/01/2022 | 136 134 [28/01/2022| 118 139
13/01/2022 | 140 139 [29/01/2022| 121 138
14/01/2022 | 138 140 [30/01/2022| 113 139
15/01/2022 | 134 139
16/01/2022 | 137 140

SPSS gl n e Alaie Wl il slac)
Gl A8 e Jay 138 5 Agledl) 4@l 5 il ol G o)l llin ol odlef gl @ ekl
O B8 gl il all (any lae Le el dallaal duanll de ganall et Jlasinly ol
8 Jae ddasall (558 2 gy i) 5¢(115 5126) (25 (25) 5 (1) Sualuatilly ddedl) il 5 52511 28
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paraa 73 sail) 138 canys (0.0654) s ddadll adll 5 505l ad o MAPE Glaall il
SPSS (& sl il
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i85 2022/1/1 oo las A syl AL e lllly sl aadsul 3 ¢(466.69)
((3) ¢ Jsaall i se 58 LS 2022/1/30
4a SBJANN (¢ (GMDH) byl dallaal dpuandl 4 ganall 48y sk muilis dd8Ua
£ 5 Oe Aanand) 400 alaainly ol 3 sail) (e Lale Jgeand) a3 il il @ ekl
Gl Aoa) yiul (& JLasY) il A IS e sl (e 220 3485 25 «GMDH
ol (%90) dwss ) bl awdi die il Juadl e Jsaal) &5 3) dasall (e
3 gaall Badetie dnanl) WAL Ak 55 ¢(20) @) Jsaalls maase s LS LIS (%10) 5
(MAPE)Gladll euill Uadll T gia 5 (10) 45 28kall (2 e 5 (100) (5 samill daskal
3l 23 saill alasil 3 ML 5 doledl) adll g sl a8 (0.147) e08 Jsanll &5
Jsaall e e 58 W& 52022/1/30 ) 2022/1/1 (o5 sl Alidiadl) Jlaa) e llally
; (7)

b gle (ubie JA (e oDle] Al 3kl Lde J panll 23 Al ALY 45 5laa o3 )
) 2022/1/1 e sl Adadl) adlly sl ad Gn (MAPE) Glladd) el Uasl)
(8) AL Jsaall i 50 8 LS <2022/1/30
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o dusan)) G Filad gl ad | (SPSS) = Aodiil) 7 dadl) Jlantialy 553 4
o) 154a)) GMDH Feed-forward | Expert Modeler- | ARIMA | ARIMA
: backprop ARIMA (0,1,5) | (0,020) | (0,0,15)
01/01/2022 | 140 126 130 145 144 144
02/01/2022 | 140 134 121 145 141 140
03/01/2022 | 140 139 135 145 141 137
04/01/2022 | 136 139 137 145 138 135
05/01/2022 | 140 133 136 144 137 133
06/01/2022 | 138 137 139 144 135 131
07/01/2022 | 145 139 128 144 136 129
08/01/2022 | 135 139 132 144 132 126
09/01/2022 | 142 139 122 144 132 125
10/01/2022 | 137 139 120 144 129 123
11/01/2022 | 137 139 135 143 129 123
12/01/2022 | 136 134 115 143 127 122
13/01/2022 | 140 139 139 143 127 121
14/01/2022 | 138 140 123 143 125 120
15/01/2022 | 134 139 138 143 125 118
16/01/2022 | 137 140 145 142 123 118
17/01/2022 | 142 140 147 142 122 118
18/01/2022 | 137 139 141 142 120 117
19/01/2022 | 143 140 121 142 120 118
20/01/2022 | 134 140 131 142 119 118
21/01/2022 | 146 140 136 142 119 118
22/01/2022 | 131 139 138 142 118 118
23/01/2022 | 142 139 134 142 119 118
24/01/2022 | 132 137 123 142 119 118
25/01/2022 | 137 115 136 142 118 118
26/01/2022 | 121 137 120 142 118 118
27/01/2022 | 120 139 132 142 118 118
28/01/2022 | 118 139 120 142 118 118
29/01/2022 | 121 138 132 142 118 118
30/01/2022 | 113 139 133 142 118 118
Ualldws | MAPE | 0.0567 0.0648 0.0654 0.0709 0.0904

.SPSS by e alaie YL il slae |

&5 ) el 23l e dyanll CUlSul 2 3ai (55 (8) py Jsanl) b gl el
Al 4l ol 5 555 A 5l Gl (MAPE) Gl (el Uad) Jas i lisn
o) Uadl) T gia laia ) 3) €2022/1/30 N 2022/1/1 e 5l Al 5eSU &8l e
s Expert Modeler-ARIMA (0,1,5) &l 48, kil ~ i #3gai Juadl 3l
Feed-) ¢ it dpaall SN 3 sail Gllaall sl Uadl) Jasssia laias ¢(0.0654)
Lnaal) SN #3 pail Blladl) el Wadl) Jasia )i Leiw ¢(0.0648) s (forward
0=dVl 5 7 i) dpanll ) 3le Aladl s 138 5 ¢<(0.0567) 52 GMDH ¢ il
ANN Zsasl) 4880 ¢ 5 (e GMDH <lbal) dallaal Lpnasll de senall 43y )l

Sl 5il) g Sl ;o) J) Caal)
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