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¥ Producing-formation damage
* Personnel-related problems

* Ram preventers

" Annular preventers

" Internal preventers
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' Pipe sticking

¥ Loss of circulation
" Hole deviation

¥ Casing collapse

* Drill pipe failures

* Borehole Instability
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* Reinforcement learning
¥ Classification
® Regression
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' Unsupervised learning
¥ Supervised learning
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¥ Random forest

* K nearest neighbor (KNN)

* Support vector machines (SVM)
' Artificial neural network

"' Naive bayes

'Y Linear regression
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' Coefficient of determination (R?)

¥ Correlation coefficient (r)

¥ Mean absolute error (MAE)

¥ Root means square error (RMSE)

¢ Average absolute percentage error (AAPE)
* Classification decision tree
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' Differential pressure pipe sticking

" Mud cake
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¢ Doglegs

* Washouts

¥ Bottom hole assembly (BHA)

* Equivalent circulating density (ECD)
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¥ Key seat

¥ Mechanical pipe sticking
¥ Overburden pressure
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' Time stuck

' Hempkins et al

> Siruvuri et al

Y Miri et al

" Murillo et al

"* Fuzzy logic (FL)

¥ Mud PH

" Geometry factor (GF)

¥ Bit sub

" Revolution per minute (RPM)
" Rate of penetration (ROP)
> Annular velocity
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' True vertical depth (TVD)
¥ Average drill gas

¥ Connection gas

¥ Maximum drill gas
°Trip gas

* Review angle

¥ Plastic viscosity (PV)
*Yield point (YP)

* Gel strength (GS)

' Water loss

" Drill-collar OD

' Drill-collar

'™ Drag
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¢ Inoue et al
* Thief zone
¥ Depleted

* Cavernous
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¥ Tsuchihashi et al

¥ Convolutional Neural Network (CNN)
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* Treating the mud
®Liang et al
* Toreifi et al
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¥ Annular friction pressure losses
 Restrictions
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'Y Tripping in

'" Circulating.

' Reasonable drilling fluid density

'® Availability of the components of Managed pressure

drilling (MPD) system
'” Total volume of pit

" Instance-based

' Naive Bayes

'* Leite Cristofaro et al

- Multilayer Perceptron (MLP) Neural Network
" KStar instance-based classifier (K*)
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'Wu et al

¥ Unreasonable design of drilling fluid density
" Flow meter failure,

¥ Natural micro fracture,

¢ Low formation fracture pressure
* Large formation porosities

¥ Cement failure

* Increased running drill pipe rate
% Large rig pump out

' High pump pressure

"' Not circulating
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¢ Shear stress
* Shear rate

7 Geng et al
8 Logistic regression (LR)
* Alkinani et al
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¥ Al-Hameedi et al

¥ Multiple Linear Regressions (MLR)

¥ Adaptive neuro-fuzzy inference system (ANFIS)
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¢ Cuckoo optimization algorithm (COA)
* Particle swarm optimization (PSO)

¥ Genetic algorithm (GA)

* Principal component analysis (PCA)
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'Hou et al

Y Agin et al

¥ Multilayer extreme learning machine

¥ Least square support vector machine (LSSVM)
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7 Ashraf et al
A Structural filtering

° Multi-attribute analysis
' Artificial ant-tracking

" Ant-colony optimization (ACO)
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' Transition zone

¥ Surge pressure

¥ Malallah and Nashawi
¥ Chao et al

®Fang et al

* Wave impedance
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* Fuzzy inference system

' Multiple Regression Analysis

" Mode-1 fracture toughness

'Y Zerrouki et al

" Transit time

'* Transit time of the saturating fluid
'® Zazoun

'” Sonic interval transit time

\Y

3O (Egman ogb 35,5 1 (5y9 50

PRI RRPESW NS S ST S 32
Lol ens 51 onlicial L) ailfacs 56T wools (g5lus b,
5 S w515 a3 gl Lzl wcales (il s
ot gl el Sl osdiee Jeld 1) (CenS Ojglne
TS b S il S S Sl alis s
Olyie & P nSs 4 (o055 wnSh JB Tl Sl
0509y § (Fymas (omas ASD 4 (593, leyial)l
3 el cds o ,S eolaiwl leazjae JolS (g5ledige
ool al)l woyo Ve dalllas (pl o clnSls JBS e
]

L ojie digod ;5 Sszge SIS resd Ban b aslllas
vz, 5 eyt soae 4Subs ol i, 5 oolicd
ool y0 d S plosl [V Y] Yol 5es g g bawg "S5
S5l Joe Cales 45 48 0 sl ools alaii #1 5l aslllas
o b K8 e 6l ) ol el mls says
30 BlE st SBd 0dgaxe 10,5 &) ojse (sladiges
0oy A8 1 0oy VY 5l oolicisl o 50 s 551 Lansgs Lnojie
sl 009 puiia

omae a3 eolitul poogdle [Vo¥] Al e 5 s,
ras gl lagiuen oo slapt )58l 5l (e gas
O3Sy Jelos 5 il gl s (Rl (556
Ve gl g ools dcgeme YE Bigel lp ValBas
e ol b 50,8 solatwl Jow dewgd (gl ools dcgeze
8 oo o o2S pll (oo (nl dnwgi )o ol 950
o 0 b D g S g (LS goe
[P CECI [P PUCHUURIALIR BIC FECII S-SR It
s O 5 g 5 bl 1y o Shoe 0 e ekt (558
SIS (293 3,8l (eghan oras 450 g (o3 glita]
Ll 1y 0 Ses o yieS Aoz g5 Julos
olomols slaosls 5l osliiwl b [V F] 4l 5en o (g0

' Polar-dip

¥ Fault-enhancement Similarity
¥ Thinned-fault likelihood

¥ Maximum-curvature

¢ Fracture-proximity

* Genetic algorithm (GA)

¥ Xue et al

* Roy et al
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¢ Hook load
* Blowout preventer (BOP)
7 Alouhali et al
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! Drilling break

2 Circulating drill pipe pressure
3 Hole refilling

4 Tripping out
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*Variation and C1 component
* Back propagation

" Xie et al

" Adedigba et al

'Y Fjetland et al
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' Sequential minimal optimization (SMO)
¥ K-Nearest Neighbors (KNN)

¥ Liang et al

¥ Stand pipe pressure (SPP)

¢ Casing pressure (CP)

* Bayes discriminant
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