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Application of Artificial Neural Network to predict Rate of Penetration during drilling 

operation for several wells in Nam Rong – Doi Moi oil field, Vietnam.  

Tien Hung Nguyen, Hong Duong Vu (Hanoi University of Mining and Geology, 

nguyentienhung.dk@humg.edu.vn) 

Abstract 

Obtaining the maximum Rate of Penetration (ROP) by optimization Drilling parameters 

is the aim of every drilling engineer. This is because it could save time, reduce cost and 

minimize drilling problems. However, ROP depends on a lot of parameters which lead to 

difficulties in its prediction. In this study, a new approach using Artificial Neural Network 

(ANN) has been proposed to predict ROP from real – time drilling data which include important 

parameters such as weight on bit (WOB), weight of mud (MW), rotary speed (RP), stand pipe 

pressure (SPP), flow rate (FR), torque (TQ) . This study was applied to several wells in Nam 

Rong - Doi Moi oil field, Vietnam. The ANN model shows acceptable accuracy when 

comparing to actual ROP, therefore it can be recommended as an effective and suitable method 

for ROP prediction in Nam Rong – Doi Moi oil field, Vietnam.  

Keywords 

Rate of Penetration, Drilling optimization, Artificial Neural Network,  

Methodology 

Nam Rong - Doi Moi oil field is located on Vietnamese continental shelf, under the 

management of Vietsovpetro joint venture. Exploration wells in this field are characterized by 

the drilled interval of 311mm in bit diameter through the Miocene and Oligocene strata. In this 

drilled interval, boreholes have great length up to 2200 m which leading to complicated 

construction. There were a lot of problems here relating to well instability due to high content 

of montmonrinolite clay minerals (~ 60%) [1], wells in the state of open hole for the long time. 

Therefore, the prediction of ROP is an important step to minimize the risk of complications, 

save time and reduce well construction costs.  

The target of this study is to predict ROP from real drilling data in the depth interval 

from 1800 - 2300 m in Miocene strata of Well 406 and Well 420, Nam Rong - Doi Moi field, 

Vietnam (Table 1). In particular, Well 406 was drilled by Baker Hughes with the PDC QD65X 

bit and Well 420 was drilled by Schlumberger using a PDC MRS519HBPX bit, both of them 

was combinated to the rotary steerable system (RSS).  

Figure 1.  ROP data of  406 and 420 Well in Nam Rong – Doi Moi field 
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Table 1.  

Data statistical analysis from real drilling data of 406 and 420 well 

Parameters Well 

406-RCDM 

Well 

420RC 

Total  

Number of core sample 511 472 986 

TVD 
Top 1800 1800 1800 

Bottom 2300 2300 2300 

ROP(m/hr) 

Min 22.74 10.03 10.03 

Max 54.85 38.75 54.85 

Mean 41.73 21.4 31.94 

Standev 8.67 6.87 12.84 

WOB (ton) 

Min 5.51 0.16 0.16 

Max 16.35 5.53 16.35 

Mean 10.41 2.1 6.41 

Standev 2.52 0.78 4.56 

RPM(revs/mn) 

Min 116 100 100 

Max 135 166 166 

Mean 131 134 132.44 

Standev 5.28 12.04 9.3 

TQR(kg.m) 

Min 1582 189.2 189.2 

Max 2478 3215.5 3215.5 

Mean 2068.75 2731.1 2387.5 

Standev 180.24 255.47 397.29 

FR (l/s) 

Min 42.8 45.3 42.8 

Max 57.62 62.11 62.11 

Mean 56.36 57.63 56.97 

Standev 3.06 2.34 2.8 

SPP (atm) 

Min 98.5 111.52 98.5 

Max 134.7 235.81 235.81 

Mean 120.95 181.31 98.5 

Standev 8.09 21.91 34.28 

Mw (kg/l) 

Min 1.11 1.07 1.07 

Max 1.2 1.16 1.2 

Mean 1.15 1.11 1.135 

Standev 0.028 0.027 0.035 

Table 1 shows there is a huge different between ROP achieved from wells using bit of 

2 constructors: Baker Hughes and Schlumberger, ROP mean are  41.73 m/h and 21.4 m/h in 

Well 406 and Well 402, respectively. It can be due to these contractors used different bit and 

drilling parameters. Therefore, proposing an accurate prediction method of ROP based on 

drilling parameters is indeed necessary. 

In this study, we propose an ANN using back-propagation [2] training algorithm and 

tansig activation function to predict ROP based on real drilling data of 2 well: 406 and 420 in 

Nam Rong - Doi Moi field. The data set consists of 989 samples including several parameters 

which are Rate of penetration (ROP), weight on bit (WOB), weight of mud (MW), rotary speed 

(RP), stand pipe pressure (SPP), flow rate (FR), torque (TQ), 70% of the input data used for 

network training and 30 % for testing process. The ANN model consists of 6 inputs (WOB, FR, 

RP, SPP, MW, TQ) with one hidden layer and one target (ROP, m/h) [3, 4]. Different scenarios 


