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ABSTRACT 
There are lots of constraints such as gas lift capacity, power etc. the 

operator faces when dealing with production and drilling operation in the 
field. Field level system of systems Bayesian optimization can help answer 
these questions, making the decision making process easier.  The framework 
presented supports multi-well, distributed, multi-level optimization, reservoir 
model plug-in needed for field-level production and the hybrid drilling model 
for field-level drilling obeying the constraints.

Real time drilling is very challenging because of the engineering 
constraints required to satisfy in order to avoid issues such as stuck pipe, 
bottom hole assembly damage and drill bit failure. It is very important that 
these issues are avoided to ensure smooth drilling to avoid costs. Automated 
drilling cuts down the expenses with human taken out of the control loop. The 
real time drilling optimization obeying constraints coupling physics and data 
driven approach is presented.

Gas lift is one of the popular artificial lift method used in offshore, 
unconventional, and mature fields. By reducing the density of the fluid 
column, gas lift lowers the flowing bottomhole pressure, resulting in higher 
drawdown and inflow from reservoir to the well. In some situations, gas lift 
has advantages over other types of artificial lift such as:  crooked wells where 
rod pumps fails easily, wells with gas production which creates gas lock 
problem in the pump and in wells with sand production that damages the 
pump. In the case presented, a single objective function is used to optimize 
production and minimize the gas lift expenses in a 2-cluster, 5-well pad with a 
single gas lift supply. The injected gas is optimally distributed between the two 
clusters using a two-level multi-agent framework to perform the optimization.
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