mbustion testing at TCM
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TCM: One of the key
components in the

Norwegian route to CCS
Implementation

CLIMIT

Research, Development and Demonstration program
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The three main activities at TCM

Competence development for our owners

Develop a global competence center
for CO, capture technologies and support
international networking

Test campaigns with
vendors and
proprietary
technology

Scientific “Non-proprietary” test campaigns
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TCM and the «Research world»

We continue to expand our cooperation Full scale
with external research institutions and academia

Mobile test unit

Full height pilot

M ,
| | |
\ ‘
r ,’
{ 3
‘ ;
‘
d v
! ,
e /

Lab pilot A\ EF
g i L\ "
JeR- e '
% Elm s p
'%Tl “:F.‘l‘" . ‘1‘: o\l
!:r'-._"l E' i e ¢
Bench scale i ! h
|

S
T ? F
S =

4

Modelling & simulation Verification



TCM — an arena for training, problem-solving and development

o
ol ST ar
Reduce thm!st and

risks of COjcapture
technology deployment

«” Providing an arena
_ Where vendors can test,
“verify, and demonstrate

* Non-propritory o
technology development




The TCM offer to technology vendors

An opportunity to get technology to market faster and cheaper




Completed test campaigns:

« Aker Solutions (Norway)
Alstom/GE (US)
« Cansolv Technologies Canz

« Carbor
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TCM -the world's largest and most advanced test centre
This enables vendors unique opportunies

Future test area

Amine Plant

Chilled ammonia Plant

Test bay for modules

2 flue gas sources:
MHPP 3,5% CO,
RFCC 13-15% CO,

C



Amine plant at TCM — overview
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Research in Non-proprietory technology aspects
Also essential for accelerating capture technology...some examples..

Development of advanced plant control schemes
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TCM’s third scientific “open” campaign will be
conducted later this year

The campaign has several sponsors, including industry, scientific institutions and public funding

Owners Tests: Reducing

A very broad collaboration: the Cost of Carbor
apture

Statoil (Industry)
Shell (Industry)
Gassnova (Pubhc) . . CLIMIT Demo Tests:
SINTEF (Research) Academic Collaborations Adaptivz(;g:;(; _—
TNO (Research)

NTNU (Academia)

Imperial College (Academia)

DTU (Academia)

Cybernetica (Industry)

Engie (Industry) CLIMIT Demo Tests:
Uniper (Industry) TCM Tests: Aerosolve
Material technology Exploring mechanism

of emission




~ MAY2013-NOV2014
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"'Ta'rgels': Stable operation

Operability around 90% and prove
technology
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CAP plant — overview

— (as
- Water
CO, rich
— (0, lean
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Fluegas
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with
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Clean combustion gas

Booster fan

fluegas I I
Water wash

Ammonia
refrigerant

Absorber

[

Ammonia
refrigerant 3
&
e?)
Note 3

Note 1: ammonia-ammonium carbonate-water solution

Note 2: ammonium bicarbonate-ammonium carbamate-water solution

Note 3: water, with some ammonia

HP pump

CO, product

gas
Steam A

N

N

Regenerator

Compressor

Cooling

Steam

Source: Folger, CRS Report [1]
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Networking and competence sharing is essential for TCM

Also a crucial part of developing and implementing CO,, capture technology

Bilateral international agreements ‘
and participation in the International \

test center network (ITCN) f/ ‘\

Collaboration agreements wit
academia and researchifstitmiﬁns,

(eg. SINTEF/TCM) /

Support agreements with C(fs ﬂ‘,”;?'.')
projects globally. \ .

AT

£

Dedicated confereﬂce ses%*ns (eg.

GHGT-13)
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TCM strategy

Technology
development and
improvement

1: Facilitate development of proprietary amine based absorption technologies

2: Facilitate and develop non-proprietary open scientific campaigns

TCMs role as an
global competence
centre_

\\
)

3: Develop alliances with international funding institutions and R&D networks

4: Enhance knowledge sharing linked to CO2 capture; e.g. towards the

Norwegian full scale projects

New opportunities

5: Expand geographical focus and explore use of CCS in multiple industries
6: Identify and facilitate testing of emerging capture technologies

12/09/2017
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HANK YOU!

Follow us:


https://www.facebook.com/TeknologisenterMongstad
https://twitter.com/TCMCO2

