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Introduction

In 2006, KNOC Vietnam office began development of the Rong Doi gas field offshore Vietnam (See Figure 1). The primary objective of the 7 planned development wells, including 2 horizontal wells, was to drill well paths in the Miocene reservoir units of the structures that would enhance productivity by maximizing the area of reservoir encountered while minimizing water production.
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Figure 1, Location map of Rong Doi / Rong Doi Tay Field 
Geosteering Challenges for Horizontal Wells
Both the uncertainty inherent in seismic data as well as the limited number of offset wells drilled led to geological uncertainties, i.e. reservoir formation dip in the Rong Doi gas field. Simulation results showed that the long time production rates and recovery factors depend mainly on the positioning of the wellbore inside the thin pay zone. KNOC Vietnam required a solution to land the horizontal wells and stay in the high-quality sand. 
Real Time Well Placement Process
While drilling, it is crucial to define the geological structure in real time to insure optimum wellbore placement in the reservoir.  Real-time interpretation of azimuthal density images enabled corrective geosteering actions to adjust the borehole trajectory for optimized well placement and improved well productivity.

For the Rong Doi project, several reservoir modeling scenarios based on logs from offset wells and seismic interpretation were developed to solve the landing issue in the reservoir. Real-time density images were proposed to measure the formation dips and minimize other geological uncertainties.
While drilling the horizontal intervals, LWD tools provided the real time data to update the reservoir model. The well placement engineers and drillers used the real-time measurements, including GR, resistivity, borehole images, formation dips, and density to find and stay within the sweet spot of the reservoir. The use of this geosteering technology resulted in a higher percentage of successful wells on the Rong Doi project.
Results and Conclusions
The new real time process using density images and the associated real-time interpretation methods were successfully implemented on 2 horizontal wells in the Rong Doi gas field.   The success of the Rong Doi project demonstrates the benefits of accurate well placement, reservoir modeling, and reduction of TVD uncertainty while drilling. 

 This real-time well placement process enabled KNOC to both land two wells in the sweet spot of the reservoir as well as adjust the well path in real-time using density images and formation dip data. This process led to the first successful well placement for drilling offshore Vietnam and represents a significant step change in the horizontal drilling programs for KNOC.
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