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Increasing emissions of greenhouse gases (GHGs) have resulted in pressing concerns about climate 
change and increased investments in decarbonization. Therefore, it is imperative that the currently 
prevalent petroleum resources must make way for several alternate (and hopefully sustainable) 
energy solutions for society. However, the challenges for the safer and sustainable energy transition 
will require addressing not only the technological issues but also the socio-political concerns. 
Progress in artificial intelligence (AI) and machine learning (ML) has provided a strong economic 
motivation to many industrial sectors such as healthcare, retail etc. Applications of machine 
learning to petroleum engineering during the energy transition provide a unique opportunity to help 
train the workforce on translational skillsets and yet achieve the goal for safer and sustainable 
energy transition. In this talk, several examples of machine learning applications will be discussed 
to highlight Smart decision-making, Safety of operations, and Sustainability of subsurface energy 
resources that will be relevant to the energy transition. Rig state identification to reduce the invisible 
lost time (ILT) on offshore drilling platforms will be presented as ML example of smart decision 
making. Early kick detection (EKD) using ML based multi-class alarm system for an offshore drilling 
platform is shown as an example of operational safety. Lastly, the physics-informed neural networks 
(PiNNs) for the production datasets of an offshore reservoir field will be shown as an example for 
reduced-order models (ROMs) for waterflooding operations. Future directions of ML applications to 
geothermal reservoir engineering will be presented as an example of sustainable energy transition.
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