Implementation of a simple flow model for transient simulation of well dynamics!

The idea is here to reproduce a nearly finished paper concerning how one can implement a quite simple numerical model for transient simulation of well dynamics.  Such models are very useful for simulation of well pressures during drilling and well control.  Similar models (although more complex) are very important in technologies being developed for automation and control of the drilling process.
The student will re implement the proposed numerical scheme using Matlab as programming tool. The simulation cases should be reproduced and verified. The intention is also to try to come up with new test cases (transient flow scenarios ) which can be useful both for testing the numerical method and for gaining more insight into the dynamics of well flow.

The idea is then that the student reports the findings in his Master thesis. In addition, a paper draft can be finalised and sent for evaluation in an appropriate journal where the student also will be a co-author.
Drilling problem scenarios for simulation and training 

During the drilling process several downhole problems can occur which can induce large delays and costs. Hence, it is important to introduce “training tools/simulators” that can be used for preparing the drilling crews for unforeseen events and help them making better decisions. Hence several simulators have been developed for these purposes.

The main structure of this thesis can possibly be (open for changes):

1) Provide a short overview of which training simulator models that are available (functionality, lacks etc?)
2) Discuss what is required from a training simulator (what components must be present)

3) Provide a systematic overview of which drilling problems that should be covered in such a training environment

4) Try to design some downhole problem (example) scenarios that can be very useful for training of the rig crews (maybe link it to integrated operations). 

5) Discussion on how such scenarios can be integrated in a training simulator ?

