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Abstract - This study presents the development of a well placement optimization model, combining an arti-
ficial neural network, which enables high-speed calculation, with a simulated annealing algorithm. The con-
ventional FDM simulator takes excessive time when used to perform a field scale reservoir simulation. In order
to solve this problem, an artificial neural network was applied to the model to allow the simulation to be exe-
cuted within a short time. Also by using the given result, the optimization method, SA algorithm, was im-
plemented to automatically select the optimal location without taking any subjective experiences into
consideration. By comparing the result of the developed model with the eclipse simulator, it was found that the
prediction performance of the developed model has become favorable, and the speed of calculation perform-
ance has also been improved. Especially, the optimum value was estimated by performing a sensitivity analysis
for the cooling rate and the initial temperature, which is the control parameter of SA algorithm. From this re-
sult, it was verified that the calculation performance has been improved, as well. Lastly, an optimization for the
well placement was performed using the model, and it concluded the optimized place for the well by selecting
regions with great productivity.
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Fig. 1. Flow chart.

Ao ThE3 Zo] WSt Th WA FALE St
Ao YIXE AARsAY, e g Al
EE Y3l current designe AAdstch. A H
design®] #1A] gt ALES AFAET AEY
o7} d&3eta, HAETU SHAVIAE AL
o} o] % design®] HXE WA candidate de-
signe AA3ta, viVIA 2 it oS < dA)
7 E B T 719 designs i 7Fste] o
F2 & 2719 current designS = AH st F
x| =2 o 714 A& wEgth o] u, met-
ropolis algorithmel 9|3 A & A3et x& 27|
9] current design® 2 Ag3te] A A3 Ed&& 7
53tA g

22. MRE AM2E

AFS A2 Fig 29 2ok g AFSE B
F 7f2roln, A7)E 7HE 21,648 ft, A2 20,336
ft, 7= 1,000 frolth. @A) 3709 B2 FsiA
Ate] AP glom, ke The vholzeel
& T8k o)FHI Qlrt 3 Ak ThAE A
A2 HUl7] ffeilA A5 E 1,900 psia7h 5=
= fFAAAE Ak

o] 7}2=x9] ¢ Eclipsed ©]&3 AlEd o)A

KIGAS Vol. 19, No. 1, February, 2015

Fig. 2. Reservoir system.
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Fig. 3. Production rate of existing well.
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Table 1. Simulation input data

Input data
Maximum daily quantity (MMscf/d) 200
Maximum daily quantity per well 70
(MMscf/d)
Average initial reservoir pressure(psia) 3,003
Wellhead pressure(psia) 1,900
Range of permeability(md) 20~300
Range of porosity(%) 24~27
k,/k, 0.1
Top depth of reservoir(ft) 6,200
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Fig. 5. The structure of input-output data.
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Table 2. Statistical parameter of ANN simulator

Statistical parameter Value
Coefficient of determination 0.99
S 0.26
(Average Root Mean Square)
Performance 0.07
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Table 3. Economic paramter
Economic parameter value
Capital expenditure $ 250,000,000
Operating expenditure per year $ 50,000,000
Cost of drilling new well $ 20,000,000
Tax 20%
Risk adjusted discount rate 15%
Gas price 4~7/MMbtu
Penalty factor for well distance 15008%/ft

Table 4. Forecast of gas price

Year Gas price at MMbtu
0 4.00
1 4.40
2 4.84
3 5.32
4 5.86
5 6.44
6 7.09
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