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Controlled Source Electro-Magnetic (CSEM) surveys have proved to be useful in de-risking the hydrocarbon prospects 
in the deep water environment, due to their capability to distinguish between the brine and hydrocarbon saturated reservoirs. 
However, the interpretation of CSEM response in marginal water depths and complex geological setups remains challenging due 
to the interference of airwave with electromagnetic field and the background resistivity variations. In the year 2006, PETRONAS 
conducted a pilot CSEM survey in one of its offshore block in Southeast Asia. The survey was aimed to understand the key risks 
of the two hydrocarbon prospects identified in the area and to evaluate the strengths and limitations of the CSEM technique for 
its future application in shallow water depths and complex geological setups. 

While one of the prospects had a complex structure and marginal water depths ( ~ 150-SOOm), the other had a conceptual 
geologic model, with no immediate well control. EM modeling was done to assess the feasibility of the survey. This included lD 
modeling and comprehensive 3D modeling based on different background resistivity models and target resistivity values. 

CSEM source, a horizontal electric dipole (HED), was towed at 30 meters above the seabed, with a base frequency of 0.15 
Hz. emitting a continuous square wave signal. A nominal receiver spacing of 1.5 Km was used with additional receivers deployed 
inline and azimuthally. Good quality data was recorded up to source-receiver offsets of 10-12 Km. 

Data processing sequence consisted of windowing, demodulation, calibration, scaling, channel drop/averaging and inline 
rotation. Up-down separation was performed to minimize the airwave effect. Depth migration was performed to estimate the 
depth and lateral extent of the probable resistors. 

The measured EM responses were interpreted and compared with the modeled responses using different post-survey resistivity 
models. For both prospects, resistive anomalies were observed at intermediate offsets. Resistive basement emerges as an important 
anti-model for one prospect which might moderate a possible reservoir response. For the other prospect, the model having both 
the reservoir targets explained the response best. Based on the recent results of drilling one of the prospects, 3D forward modeling 
and lD inversion are being performed to calibrate the background resistivity model with the well data. 

The pilot survey has helped in improving our understanding of the challenges associated with the CSEM surveying in general 
and shallow water depths and complex geology in particular. Comprehensive modeling, advanced processing and improving inversion 
algorithms have the potential to address some of these challenges in near future to extend the application of CSEM technology 
from relatively simple deepwater geologic regimes to relatively complex geologic regimes with moderate water depths. 
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