Insight into the transient operation of
eeu-ll A POSt-combustion CO, capture system

Research Council

Mathew Dennis Wilkes @; Solomon Brown @

a Department of Chemical and Biological Engineering, University of Sheffield, Sheffield, S1 31D, United Kingdom

- - 2016 y 2017
Gas Turbine Operation .
20 Ay A 2 ~
] Q (OO R J VU lﬁ_/5 \,/)
?::_ ¢ 6 §14i o
OCGT operation is analysed using data from A B 0 L
. . . . £ 10- £ 10
the Balancing Mechanism Reporting Service = o] g
(BMRS). Analysing data from the previous . .
four years, shows OCGT generation comes on S I R — .
the system in the winter months, and Figure 1 Dey Dey
. . 2018
shows the load in January over the previous . . =
four years. The following highlights are made: -
» Used for peak demand in the . L
evenings - | =
* Highly transient behaviour, i.e. z ”f\o AL :
ramping to different loads during L e o T
one operating cycle l] m Loxs
o Average Operating cycle is 5 hours . . 100.00 . 200.00 250.00 300.00  350.00 .
= e e ] Figure 1: Heat map for OCGT generation in
7\ M * Total annual power output varies January in 2016, 2017, 2018, and 2019
. W
— Transient CO, Capture R R
. S o :
! The model is scaled to handle 33.4 kg/s o ? |
H' flue gas flowrate from a Siemens SGT-400 § ]
'. 10.4 MWe gas turbine. Four operating %

scenarios were chosen to assess the
transient response of the PCC system:
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1@ The main model outputs are: :
| * Time-averaged CO, capture rates (%): o <- .
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* Reboiler duty (GJ/tCO,):
* Baseload =3.96 0 1 2 3 4 5 6 7
° Scenario A =4.82 Reboiler Duty (GJ/tCO,)
° Scenario B = 483 X CO, Captured|_~_]Reboiler Duty
* Scenario C=3.95 “—— Energysavings Figure 3: CO, Capture and Reboiler Duty

OCGT generation is highly sporadic and is used for peak demand, with an average
operating cycle of five hours. Translating this to flue gas flowrates, it is used as an input

into the dynamic PCC model. Case studies for different flexible operating scenarios
highlighted:

* Increased time-average CO, capture rate when L/G ratio is maintained

 Decrease in reboiler duty when ramping steam flowrate
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