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Abstract

The losses in electrical distribution network (EDN) for Baghdad city, as they are now, are one ¢
difficulties facing electrical sector due to their relatively high occurrence. Two types of losses can b
indicated, technical and administrative (commercial). The first normally occur when the Electric:
current passes through conductors, as a heat in wires, while the latter caused by either illege
connection to EDN, leading to Energy leakage or tampered and by-passing (KWH) meters that lead i
turn to non-accurate reading Losses of electrical Energy (LEE) highly reduce electrical Energ
provided, and so further study is required that may limit them. In this research, (LEE) were studie
and predicted for 2023 based on time series (2018-2022). These series included two styles ¢
principle exponential (PE), single and double for Holt, also simple linear regression used. The resu
showed that single principle (PE) methodology created the minimum values for Mean Absolut
Percentage Error (MAPE) compared with double (PE) for Holt and simple linear regressio
methodologies. The first one can be adopted for future predictions of (LEE).
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Double Exponential ) siaeas cilsel 53 3all oY)
&> (= (Smoothing Holts Two Parameter Method
el o alaieWhy cgulall Jlexiuly Lellasy i)
ALl cilaibaal dgie 3l Alulull Jilas &5 ) (Minitab) alsd)
an 22022 A4ad 5 22018 (e Dl giaall Jassl 5 Aipaal 400 5e<U
Gl 4 jlae &5 a5 Led Al 23 sl (il g ¢ e

(8], a1 o sl Jleninaly il
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Bl ey i ) Gndl clily e Jpasll &
f s sl Abad gyl Gl (8 4l AL sl
i Sl oAbl A8l G Al (e Lgle gl
il il Lt Ly ¢ Slginsall (5 gaall) delall 48LLY 5 3L
b lads (Rl Akl Al e by pedll Al
(3eaall) delud) Zlly Adind) ZL) (e S puas

[2]: cnSlginsall
Lo 2022 — 2018 < el 2563 S B iy puatl) @lily Cm Jgoa) 1 (1) doa
Sl ) Lalio) o)
(%) clebuall cuud YM.W. H( A lual) 43Ual) BYRA
YM.W.H( YM.W.H(
16 70320 363870 434189 1
18 82195 379926 462120 2
37 196500 336783 533283 3
26 150052 432277 582329 4
25 150171 441567 591737 5
27 171041 469664 640705 6
17 107880 539084 646963 7
24 170394 547216 717610 8
18 136201 610001 746202 9
13 95032 664729 759761 10
1 7581 713437 721018 11
12 93251 667623 760874 12
10 80135 683315 763450 13
28 256305 671628 927933 14
32 291241 630749 921990 15
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36 341190 595106 936296 16
40 387768 571702 959469 17
41 377181 549282 926463 18
36 327741 593163 920904 19
25 197975 599078 797053 20
19 154757 646896 801653 21
26 234683 668999 903681 22
23 184984 634207 819191 23
28 255133 642704 897837 24
16 117296 603912 721207 25
31 267006 590035 857040 26
36 320202 564179 884381 27
26 198657 577803 776460 28
24 186408 577268 763676 29
36 324581 579947 904528 30
27 238179 642894 881073 31
25 209318 637331 846649 32
24 190223 609733 799956 33
26 215038 607396 822434 34
25 181911 556622 738532 35
25 189197 552925 742121 36
21 143695 552484 696179 37
30 229707 535911 765618 38
39 321970 511032 833001 39
43 368892 498666 867558 40
43 422610 555487 978097 41
41 396320 579322 975642 42
31 257811 579486 837297 43
28 230714 592906 823620 44
44 423734 541516 965249 45
41 373444 529640 903084 46
36 323964 581552 905516 47
37 333651 578624 912275 48
35 314848 595931 910779 49
29 253413 624490 877902 50
40 401429 589790 991219 51
45 496249 607748 1103997 52
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49 593377 614700 1208076 53
46 503663 600415 1104078 54
41 438712 632120 1070832 55
33 331799 673852 1005651 56
34 363641 713508 1077149 57
30 315391 734560 1049951 58
29 293612 726186 1019797 59
37 415261 711521 1126781 60
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(Single Exponential )  adall (o) dygeail) 48y 5 Y ) ) g o glad
Smoothing e adiad V) el (o Al ilad sl sl 485k )
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e ha glhe huge Ji ey @zl L)
.(MAPE)
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Smoothing Constant

Alpha o9y e
MAPE 46
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dsalh mase LS il o Ulas Al jall a8 4 3) Double ) crflalaay <l sgd 7 53 3all (ouad) 2yl A8y yh 1Ll
:(3) (Exponential Smoothing

AL iy e 750 hall o) tgaill 43k Jlerial 2y
il LaS (oo Ul Lol Alphia Jiad 3) dsia 31 Adeadead) il e 7 99 3al) (ud¥) 23geail) A8y pla Jlandiaad J 9220l Gz (3) J g2
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Smoothing Constants Accuracy Measures

Alpha T 0

Gamma 0.03

MAPE | e 47
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g se WS (Minitab) 41 gl Jlexins s (o, B) o IS L) hadd) jlasi¥) o sl
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Regression Analysis o Adliall A8 A0S sa 5 Jiiae Ladas) (popate (g
The regression equation is LS sy 2l el s A (MUWLH) Jaill <l e
Yi = - 298856 + 0.661 Xi sl i) Cangys (MW, H) Al Sl G iy yu

Anae af i gl zdsall) alled dpaae ad jaE Y dansd)

Al o) () gAgad) Agsina o Qo lld g 0,05 (a JBI P Aad 0 Badl 3 3 gal) A gina 4 jaal bl Jlat J gaa 1 (4) g2l
4 pal) ABUal) dag o 00 Lt dalicial)

ANOVA table
Source DF SS MS F P
Regression 1 6.41213E+11 6.41213E+11
Error 58 2.32490E+11 4008445876 159.97 0.000
Total 59 8.73703E+11
Eaalall dlae ) (pa -1 il
Ll Y agay gl aay 13 bl ) Al agay e Jay @lldg e J8 P Aad ol odle ) cplill Julas Jsan A il e a3
R 5 e Y 1S Ayl Janiast Cigas  Aag iy o L) il B ) (g1 3 5] Ay sina e Qi 3 0,05
s Galall (8 i ge WSy o35 il (e A 3l ) ity A pesal) A8l S e il
Szl e Ulias 550 s IS A3 5k Jlexia) Durbin-Watson statistic = 0.43
(5) Js2all ream 5a LS L a0 (g uadl g o JUERY Liall g Llall A sl ) Jlas (e
The regression equation is 0
y* = - 130214 + 0.956 x* d=1.549, d,=1.616
p =0.77 0<0.43 < 1.549 £& (D.W) 4 o) a3l
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ANOVA table
Source DF SS MS F P
Regression 1 2.67369E+11 2.67369E+11
Error 57 61827747840 1084697344 246.49 0.000
Total 58 3.29197E+11
Durbin-Watson statistic = 2.04
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il el sl Glad adgadl om AEA (Y il L Aol A8 o 6T 73 s A gima Ao Gl ey
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(6) Js2all e 50 LS 5 (MAPE) 4 e

1.616 < 2.04 < 2.384
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Single Exponential Smoothing 46
Double Exponential Smoothing 47
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Row Period Forecast Lower Upper
1 61 401971 244537 559405
2 62 401971 244537 559405
3 63 401971 244537 559405
4 64 401971 244537 559405
5 65 401971 244537 559405
6 66 401971 244537 559405
7 67 401971 244537 559405
8 68 401971 244537 559405
9 69 401971 244537 559405
10 70 401971 244537 559405
11 71 401971 244537 559405
12 72 401971 244537 559405
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