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CCS: Why do we need it? Flexible Operation 

Project Objectives Pilot-Scale Investigation of Flexible Scenarios 

•  Even in ambitious scenarios for energy efficiency, nuclear 
and renewable deployment, to achieve a power sector 
decarbonisation target of 50g CO2/kWh by the year 2030, it 
is predicted that the UK will need between 10 and 15GW 
of installed CCS generation capacity. 

•  As there is no real correlation between electricity 
demand and output from renewables, until energy 
storage technology is deployed en masse, they 
must be backed up by conventional power sources, 
such as NGCC with CCS. 

The research group at Edinburgh University 
has a strong focus on flexibility. The aims 
of this PhD project (TRANSPACC) are: 
1.  To determine the flexible operation 

capabilities of current post-combustion 
CCS plant designs via dynamic testing 
at pilot scale. 

2.  To identify hardware bottlenecks to 
dynamic operation and suggest 
improvements. 

3.  To assist in the development of new 
instrumentation, operating strategies 
and control systems which will enhance 
the CCS plant’s flexibility. 

•  To cope with the 
generation plant 
changing output 
to meet variable 
demand, CCS 
must be able to 
operate flexibly. 

A series of 3 test campaigns will be used to obtain dynamic data and develop novel 
instrumentation. 

An online solvent sensor developed by Bill Buschle 
was tested at the US DoE’s National Carbon Capture 
Center. The sensor is able to determine solvent 
composition, an important process variable, rapidly. 

A dynamic pilot plant test campaign which utilised this 
sensor was carried out in collaboration from Sulzer 
Chemtech. The outcomes from this campaign are 
described below. 

Knowledge and experience gained from these two test 
campaigns will feed into a further test campaign to take 
place at UKCCSRC’s PACT facility in late 2015.  

Sulzer Dynamic Test Campaign 

Five dynamic scenarios were implemented. These were: 
•  Gas turbine start-up (see right for illustrative results) 
•  Gas turbine shut-down 
•  CO2 capture bypass 
•  Reboiler steam shutdown 
•  Frequency response 
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Key Outcomes 
1.  There were no significant barriers to flexible operation 

identified. 
2.  The online solvent sensor performed well, and 

produced values of solvent loading consistent with 
titrated samples. 

3.   Real-time solvent capacity was identified as a new 
potential control variable. 

4.  The solvent inventory and circulation time was found to 
have an effect on plant performance, upon return to 
baseload operation. 

5.  Results have been submitted as a paper to the 
International Journal of Greenhouse Gas Control. 
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