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Sheng-Yu Yang,a Khadijeh Zare,b Alexander Michel,b Wolfgang Kuntherb and Jørgen Skibsteda 
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Plug and abandonment (P&A) of off-shore oil wells in the North Sea represents an important topic for the oil 
industry, since a large number of oil and gas wells (~2000) in the Danish Sector of the North Sea will be 
permanently abandoned in the next few decades. An essential part of P&A operations is the placement of 
three or more cement plugs in the well-bore (Figure 1) to isolate the reservoir and other fluid-bearing 
formations and seal the seabed from leakage of oil and gasses. After P&A, the out-sourced construction 
should not require further service or maintenance, implying that the service life of the cement plugs ideally 
should approach infinity. However, it is well-known that cement paste deteriorate with time, depending on 
the exposure conditions, and this may typically reduce the service life time to approx. 100 – 150 years. 

The present project focusses on cements used for P&A and the key parameters that determine their 
permeability and durability when used as barrier material in environmental conditions of a typical off-shore 
well. The project is divided in to three work packages, which will focus on (i) characterization of permeability 
and binding of cement paste at elevated temperatures and pressures and understanding of these properties 
in terms of microstructure, (ii) reactive transport modelling of the cement pastes to predict durability (incl. 
permeability) for long (abandonment) time scales, and (iii) determination of the structure, composition and 
stability of the principal binding phases in cement pastes for P&A including their interaction with brine 
solutions, CO2 and hydrocarbonic gasses.     

The project has just been initiated (August 2021 – November 2024) and involves one PhD student (DTU) and 
one Post Doc (AU). 

 

Figure 1. Schematic illustration of cement plugs used to seal out-sourced oil wells (adapted from DHRTC). 


