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 Aker:
A T — Test/verification of 2 solvents.
A|V||NE PLANT 47, K — Technology commercial
o] available from Aker.

*  MEA test

— First baseline MEA testing
using industrial CHP exhaust
gas.
Emissions, energy
consumption, design and
process optimization/ \
limitations.

— Published at GHGT 12.

— New test starts summer 2015.

*  Shell Cansolv:

— Verification of solvent/
technology.
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MASS BALANCE - AMINE PLANT

* Before start-up, all measurements needed for safe
operation and plant balance were calibrated.

* Capture rate of CO, initially ranged from 50-94 %,
depending on data source used for calculation.

e Extensive work has since been carried out to achieve a
higher mass balance accuracy.

— Mass balance accuracy now 3 -4 %
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MASS BALANCE EXAMPLE - CHP FLOW METER

s29s0[

55555

} M“H Mu | '\ A
U,
LR

v AR IR

55555

TR TN A
I

[ ——

E—

47748

555555

18/12/2012 14:48:50 181212012 16:56:43 18/12/2012 19:04:37 18/12/2012 21:12:30 181212012 23:20:24 19/12/2012 01:28:17 19/12/2012 03:36:11 19/12/2012 05:44:04 19/12/2012 07:51:58

soe37.2— ‘ TP Y I ‘:“ b b Ak ) Ra b A a Ad O ‘ Lk ‘m‘ hodb ddas l“\\‘ A e bt bV AR s AN R
“Hj / H\ 11 NA \ \ H “w [4] “"" \‘\’-‘”‘uM ‘.", “w‘\/\’w"u ik ‘\‘\‘w‘\r \“\\\“‘\'.J w“,'\t\.““\\h .‘“‘;J‘\ | (“\‘ \Jih‘ 1 iiA .r'4 WY \’ YA U ‘{“ NN «"“‘V’\\r?ftl'\\" :\J\ } ‘rl 1y J\ “‘H AVATA H IR JL“\“‘-‘r H\IL' VA i 1 'r\f"i\“\”‘v“( \“‘“J VAN \./ h’ W }‘wh‘\‘ \‘Wu Wy ‘f“.‘ “\ \r “i“l‘ e,
T 7 T Ty 7 7 LGNS A i i T t 7 T AL T g g Al

18/12/2012 14:48:50 18/12/2012 16:56:43 181212012 19:04:37 181272012 21:12:30 18/12/2012 23:20:24 19/12/2012 01:28:17 19/12/2012 03:36:11 19/12/2012 05:44:04 19/12/2012 07:51:58

Ultrasonic Meter: Overall uncertainties typically 1,0%
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» Testing the capture during dynamic transitions, replicating a
fluctuating grid power consumptions i ’\

* Supporting growth of renewables

* The graph below shows an example of tripping and starting the

amine plant.
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MANUAL SAMPLING 7/ .
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Lifting modules to the absorber top
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OPTIMIZATION OF PROCESS COMPONENTS
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OPTIMIZATION OF PROCESS GASSNOVA

* Minimum specific reboiler duties (SRD) of respectively 4.0 MJ/kg CO2 and 3.7 MJ/kg CO2
were obtained for the agueous 30 wt% MEA solvent system without and with the

addition of anti-foam solution.
* A minimum SRD of 3.4 MJ/kg CO2 was obtained for the aqueous 40 wt% MEA solvent

system.
* Lower SRD and absorber liquid to gas (L/G) ratios were obtained with higher

concentration MEA solvents.

Natasha Brigman et al. / Energy Procedia 63 (2014) 6012 — 6022
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Figure 5: SRD for the 30 wt% and 40 wt% aqueous MEA solvent system as a function of L/G ratios



CAP PLANT

e Alstom:

— Test/verification of 2 exhaust gas sources.
— Technology commercial available from Alstom.




Chilled Ammonia Process
Update on Alstom roadmap

2020 & beyond

" Industnal Validation Large-scale
3102 Pilots Pilots demonstration

CCU

Alstom We Energies AEP Mountaineer commercially

Pleasant Prairie USA - 58 MWith, Coal available
Vaxjo Sweden USA -5 MWth, Coal

0.25 MWth EoN Karlshamn LCM Mpﬁdh .
Sweden - 5 MWth, Oil orway - 40 MWth, Gas

Roadmap to commercialization

ALSTOM
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UNIVERSITY OF TEXAS AUSTIN AND TCM GASSNOVA
* The Parties agree to explore opportunities of
collaboration and establish a frame of work in

certain areas:

— Developing a test program for use of the SDR rig
at TCM.

— Perform testing of MEA and one UT’s proprietary
amine.

— Analysis work and publication of test results.
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