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Abstract

Continuous advances in seismic technology provide different tools to developed fields, not only for oil production optimization and recovery
factor maximization but also aiming enhancement of operation safety. Exploring the potentials of seismic monitoring systems, leveraging real-
time data and advanced signal processing techniques operators can make pertinent decisions and ultimately enhance the efficiency of their
operations. Although not extensively used by the industry in conventional oil and gas reservoirs, monitoring of seismo-acoustic signals during
passive seismic campaigns can detect subtle changes that might be missed by traditional active seismic monitoring methods, as the temporal
spacing of event sampling in active seismic processes limits observation, including fluid movement, pressure changes, and potential hazards. In
Mero field, autonomous Ocean Bottom Nodes (OBN) utilized in a seismic survey have also registered signals during short periods devoid of
active sources. In 2025 a Permanent Reservoir Seismic Monitoring system (Mero PRM) is going to be installed on the seabed and passive
seismic acquisition campaigns are planned. A project is being carried out to develop of a real-time system capable of detecting, locating, and
characterizing the signatures of seismo-acoustic signals produced in Mero field by natural or man-made activities. The central challenge lies in
deploying a computational system capable of processing and analyzing geophysical data recorded by Mero PRM. The system must operate in
real-time, handle a high volume of continuous data, and function within the constraints of limited computing power to ensure its operation on
the platform where Mero PRM equipment are installed. The project will be developed in two phases. In Phase 1, the data recorded in 2018
using OBN, particularly in passive mode, will be utilized to develop algorithms for detecting, locating and characterizing seismo-acoustic
signals from the area. In Phase 2, the solution will be adapted for Mero PRM logging. The system is expected to record approximately 6 to 7
TB per day in operational phase. The proposed solution consists of two servers: an online server for real-time processing and an offline server
for post-processing. The online server features a data ingestion module and a real-time detection module, while the offline server includes a
storage module and a module for locating and characterizing seismo-acoustic sources. The ingestion module will load this data into memory for
continuous processing by the sensing module. The storage system will record anomalies identified by the detection module. The detection
module will automatically activate the source location and module in response to potential anomalies. The location module will retrieve
historical data storage for further processing. Various source location methodologies will be evaluated and optimized to ensure compatibility
with hardware limitations and historical data constraints. Geophysical processing, signal processing, artificial intelligence methods, and their
combinations will be explored. This work presents preliminary results of the ongoing project. The results were obtained from the analysis of
the OBN passive seismic data in the detection and localization modules. The work also presents some results of interferometry applied to those
data.



