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Forecasting House Hold Natural Gas Consumption in Shahrekord
with Integrated Model of Neural Network and Time Series

A. Taheri Gh. , A. Gholipour, Dr M. Nili A., Dr A. Shekarchizade E.
ABSTRACT

Demand forecasts, including the successful implementation can increase efficiency and save
organization resources. This case in gas distribution systems that have less storage capacity is more
significant. In this study, an integrated model of neural network and time series (trend analysis and
ARIMA) is proposed to forecast domestic gas consumption for the next 5 years. This work was carried
out to determine the factors affecting the domestic gas consumption, using neural network models, a
model with high reliability was designed. In this model, the neural network is dynamic and with
confidently 95.8% to be able to forecast demand. After that the factors conditions forecasted with time
series models and finally located the neural network model and consumption of the years 2012 to 2016
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forecasted. Research results show 8% increasing in peak monthly consumption and 17% increasing the

level of yearly demand in 2016 comparing with 2011.
KEYWORDS

Modeling, Neural network, Time Series, Fore Cast, Natural gas, Household consumption, Shahrekord.
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Variable Importance

Targets: total consumption
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Fitted Trend Equation

Yt = 31210 + 219.10*t + 0.1430*t**2
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Final Estimates of Parameters

b PARESS ) b2

Ssime eXp(;rllentl (Quadr)atic (Lﬁljaigr Jae

1DOFAF 1YORAY YAV yyvay MSD
Type Coef SE Coef T P
AR 1 0.3514 0.1000 3.51 0.000
SAR 12 -0.6784 0.5776 -1.17 0.241
SAR 24 0.0362 0.0522 0.69 0.488
SAR 36 0.0235 0.0520 0.45 0.651
SAR 48 -0.0674 0.0524 -1.28 0.199
SAR 60 -0.0417 0.0744 -0.56 0.576
MA 1 -0.0284 0.1067 -0.27 0.790
SMA 12 0.2559 0.5710 0.45 0.654
SMA 24 0.6859 0.5453 1.26 0.209
Constant -0.016646 0.006626 -2.51 0.012

1 seasonal of
order 12
Original series

Differencing: 0 regular,

Number of observations:

648, after differencing 636

Residuals: SS = 1962.16 (backforecasts
excluded)

MS = 3.13 DF = 626




o ool b ol " Slbsran VYA Jlo 4 K05 (sl
slols oo ol Jool> (o (i oll g amo oo (las Bl

Jlo 4 S 1Y e 4 YYD Jlo b 05508 0 b 558
ol Bl TA 5 dlale Brae Sy g iy dales oliEl VYA

sl oo
GO o> g Az —F

SPSS 58l o5 )0 (cmae a5l Jow & Gudizs (pl )0
55 Bilas p ge Julse cosal s sl Clementine
S (Jae Sl )3 g 0ad Wly (cwyp 3590 35 D (S
0008 Dl 0l o Slimabl Sl i ol
WY Ve Gl o Selns eas aSUE (Jae opl ol
Jol (sizee 4 )3 45wl (oo Oleiy 4 93 9 (53959 095
Sozg 9p ViV aSed cnl ped (e 4 )3 g 9 )Y
ol s sl o YoR0IA oliabsl ol gl s 5 oo
Eors Jlo (PBlas g Sl Sige chwgie slales waue
Slasd Lagie 508 lawgie oyl il cangie Syan
LIS cai @l p) bawgie g oaisS Spae Slaw wly
Srae B o G yskite 4 il (oo Sl 0 iy
w8 (b ol Sloj s Joe Jine pie 2 sl
S 1) aly esie (s gl ite (o R b e 9
wol 008 i L AL e S G lae plen
Joe Sl Coanl il o 0SB 0ype Bados ol 4o
wiz b Sy s el OBRD ol 4 el slio
a3l s

&=l -0

Kizilaslan, Recep, Karlik, Bekir, “Combination of Neural —[\]
Networks Forecasters for Monthly Natural Gas”,
Consumption Prediction, 2009Al1Business.com

http;//Agmg.nigc.ir  [Y]
$opaoeadle oly3 b el (gl o o on S ol (Dl 4z [¥]

(S P35 pe G g i @yl jo cmas o Sl 04,5 9 Jauo!
VAA oJs) olaresl e

Ay (o + SH 03l 85 o iz o o 2l e condd (o35 [F]
YWAA (pg0 Gl cdgeie (gugs 3 olRsls ol Lassl  mas g

oot sla 4555 o 15 a) (SFlwlna g ¢ Slsesns iclize (0]

o et L 0l yod ailalo 60335 G puano Slosi o geii(F) JSCi

clwgie Bpas £9p0 Jlo Hozmer Seeo laell ple ln
L p) lawgie g axly slass lawgie ¢ HeuS lawgio Cud )b ¢ Cuod
Joe 5l eolatwl el oyiws jo ol oS Slaw @ a4z Lo

Dy50 jud 00LS Byae olasd O o a5 g, ;,:,IUT O¥9,
Joe ¥l SO ye bl Jole g ol ool <83 1,8 solawl

b plol oty (53 gy Gebo 5 58 e 50 957 ge

50 555 %e Joe 0l e sl 00ld S 55l mex 5l e
25 ges ,o ol ams aSus 1>l SPSS Clementine |33l o 5
el o Jol>

50,000,000
40,000,000
30,000,000
20,000,000*””'”:"' T " A " 1

10,000,000~ d 14V v

o

mount year

total consumption
——$N-total consumption

e 9 (Bl Cdls 90 o b JB ailbble B jlan (F) S
b oold Slbgrod 092 g (S

SO,OOGJDOD— """"""" """"
40,000,000
30,000,000
20,000,000

10,000,000

o

T T T T T
1,385.0 1,387.5 1,390.0 1,392.5 1,395.0
year

total consumption
— $N-total consumption

Sl 3 %8lg Il 93 33 oanb 515 ailale B ylas (B) JSCb
L osls @L..‘a,.\,m 0g g (S
2 emas a0l 5l Jols s Gl 398 e Hlosei 4 azgi b

A


http://www.allbusiness.com/

3597 1 el (6,50 5 Sgeme (55d] arizme yuls i 15 el 6,31 [V0]
Sl Sl (5598 5l ool b (I i e (B e 555l ol
amio LA ojled Y o5 (g8 euSisls a5 AVAY (mas
AL A8

s 4y Jow S &yl Jriins (5 0> doad ¢ 396 Jloz «l5 | [VF]
AYAL @3]y S (Sdd B pao line (S G S (S0
AL 5 Sl § e el i (uilasS !

b 35 Lol @b ety el (5,30 (Lo dazme jg Jxikd [VY]
Oyl golazdl slo jimgs delilad AYAY (ol o5 e S Bl
VOVNYY Sliod) & ojles

3 Lol &l oy cdozmo o (6,3l yma L dlE olas slas” [VA

oladl sl gl aslilad NYAF ‘Q‘)?.' 3 (G)Lqé' 9 ‘;al») N
VE =YY SloraoY o leds oyl !

20 &5 GLOlE Jow 8395 5 o> 1yb do, oylite e 50150 [14]
S5 e Lled el AYAS (g e (wlido

M}EJ’M D59y (oMY Cr e (o )5y Dgee w03l dgeste [v-]
FAFY Olran®Y o)lod o sondiy iy g 35 s asliale AYAA (S

http://en.wikipedia.org/wiki/Artificial _neural network [v1]

Integral Solutions Limited., Clementine® 12.0 User’s [vy]
Guide, 2007

YWY ol il g el e oS ol (sinino oRiils ol jLacs]

Fausett, L.V,Fundamentals of Neural — [#]
Networks: Architectures,Algorithms,and Applications,
Prentice-Hall.1994

Gorucu, F.B., Geris, P.U., Gumrah, F. Artificial Neural [v]
Network Modeling for Forecasting Gas Consumption.
Energy Sources ,26(3),299-307,2004

Gil. S. and Deferrari, J. Generalized Model of Prediction of  [Al
Natural Gas Consumption.Energy Resources Technology,
Vol. 126, PP.90-98,2004

Yao, X. ‘Evolving Artificial Neural Network’, Proceedings  [4]
of the IEEE, Vol. 87, No. 9, pp. 1423-1447,1999

Kendal, S.L. and Creen, M, An Introduction to Knowledge [\ -]
Engineering, Springer — Verlag London 1td.2007

Beale, R., Jackson, T. Neural Computing: An Introduction, [\\]
IOP Publishing Ltd.1998

Bigus,J.P. Data mining with neural networks: Solving [1v]
Business Problems from Application Development to
Decision Support, McGraw-Hill.1996

Vosniakos, G.C., Benardos, P.G. ‘Optimizing Feed [\¥]
Jforward Artificial Neural Network Architecture’,
Engineering Applications of Artificial Intelligence,Vol.20,
No.3, pp. 365-382,2007

Laosiritaworn,W. and Chotchaithanakorn, N. ‘Artificial [V¥]
Neural Networks Parameters Optimization with Design of
Experiments: An Application in Ferromagnetic Materials
Modeling’, Chiang Mai Journal of Science, Vol. 36, No.1,
pp.83-91.2009



