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Probabilistic Drilling Time Estimation Using Monte Carlo Simulation
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Abstract : The economics of petroleum development project are highly dependent on the efficient drilling plan and
implementation of drilling operation. Consequently, it is crucial to perform the drilling operation according to the plan.
Uncertainties on reservoir conditions, drilling equipments and weather conditions should be considered for planning the
drilling operation. In this study, Monte Carlo simulation was implemented with the consideration of the uncertainties in
order to probabilistically estimate the drilling time using the field data. Main drilling operations were classified by
analyzing the technical drilling data and they were used for base data for probabilistic drilling time estimation. The
drilling time estimation technique using the probabilistic method will be utilized for future planning the drilling
operations.

Key words : Drilling time estimation, Monte Carlo simulation, Drilling data, Drilling operation

2 o A3 A AT ofyiol ufel A7 A1) AR o] FA) B9, Algko] T A%
) 101% ool A5 S 0] 5 851 AL AT AT AL, A 5l ) 2
0] 2w, ol mefeh A3 AT -] olmolfotaie, o] Spol o A2 1< o A el )

=2 0
S ol gsto] 22 L SERA WS A85haA sl AL, A AlFE AR B85t AlFT1%E 15

S VN R e oyt M It A e S S
2422 MGt S RA P ol 87 AR el1S 7|68 T A FA Selo] B8 Hs B A0 AR
e,

FR0]: AR oS, Bel7FER AR o] 4, A% Ab, AR

M

rhu

SR35ItK(Steve, 1998). TEZE A=A E] A] A5~ Hldo] 2

o242 A]37|7k0] LojA 3 Hol7t el A7) u o] A

AN A A A B A ka0l 2o
Z=Zoln, A|Z2ML A3 3}A "eHLim et al., 2010).

M2 A2t ol Higt 713F ol S2 g

27T

3} o) A% ¥ o
n T3}
% AR, Al A
EELSESE

5ol olgt =2 Aol

€ &5t Afd R AFAYE 3shs Aol

1) sH=s|Ff st of | X<} ¢-2skat

TR BFE LG ol 4§ FAE F

FAY F ZAVE T 5 Ol S8 AT go] 271

LEEAE
Al HASTHAFARE é‘io}t&%l drbzfo]tt. Fig. 1
T A5 Al01/d(Casing), ATHIE
(Cementing) ©] WH2#1Q] TS AR A 22kl e AH
EZAslE R
o] o] ol of gk, AR
o] B3NS 1133t SRR 27|74 A o
ZA0 2 o]

2) At AEAL sfelelmaba g A

*Corresponding Author(JZA))

E-mail; jslim@kmou.ac.kr

Address; Dept. of Energy and Resource Engineering, Korea
Maritime and Ocean University, Busan, Korea

205

FojA| 11 9l o, BHEE2 2 HH(Probabilistic Method) 2
NM = BH7IER A& o]A(Monte Carlo Simulation)
< o] &3t A|F7|7t AE A7t 2ibe] ==L gk
(Adams et al., 2015).



206 AEA - HGY - 3

Rig
Operation

Drill Nt
Intermediate Hole

Run/Cement

Surface Casing

Rig
Down/Move Out

Run/Cement Drill
Production Casing Production Hole

Run/Cement Nt
Intermediate Casing

Fig. 1. Typical sequence of drilling process.
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Table 1. Category of drilling operation

Category Detailed Info

Rig Rig Move, Rig Preparation

Operation

Drilling Drilling, Drill Out Cementing(DOC), Reaming,
Hole opening

Circulating Circulating

Casing & Run Casing, Cementing, Wait On

Cementing Cementing(WOC)

Tripping  Run In Hole(RIH), Pull Out Of Hole(POOH),
Wiper trip

Testing Logging, BOP, Formation Integrity Test(FIT),
Leak Off Test(LOT), Pressure test, Flow check

Other Make Up(M/U) & Break Out(B/O), Slip & Cut,
Nipple Up(N/U) & Nipple Down(N/D), Rig
Up(R/U) & Rig Down(R/D)

NPT Stuck pipe, Hole problem, Rig Repair,

Wait On Weather(WOW), etc.
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Fig. 2. Application of Monte Carlo simulation for single phase
time estimation.
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Fig. 3. Workflow of Drilling Time Estimation Program 2017.
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Depth Curves of Well-A depending on
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Fig. 7. Results of probabilistic drilling time estimation of
Well-A.
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Fig. 8. Deterministic drilling time breakdown chart of
Well-A.
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Fig. 11. Deterministic drilling time breakdown chart of
Well-B.
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