4 i : NORTH SEA /\7/»’
o \o] MEASUREMENT WORKSHOP
measuring for the energy transition

71

AAN e\

10/8/2020

Fluid Thermophysical Properties of CO,-rich

Streams in the Carbon Capture and Storage (CCS)
Processes

Dr. Edris Joonaki
Dr. Norman Glen

Marc MacDonald e e

38t North Sea Flow Measurement Workshop 1



CO, Concentration (ppm)

420
400
380
360
340
320
300

CO, Emissions, Capture, and Storage FLO

UREMENT WORKSHOP

ng for the energy transition

Buildings

Capture CO .
Transport / Safely ; . Biomimicry ? Subsurface
Reservoirs

CO, Emissions by Sector

CO, Concentration

Natural Gas
_ Atoduction
2019 CO, Injection, |

=/

safe level

safe level 2019




NORTH SEA ,< -

n Agenda FLOW

MEASUREMENT WORKSHOP
\. —_—————— p
— @ J

» Step 1: How is a CCS system like?

» Step 2: What are the problems in this system?
» Step 3: Thermodynamics & Theory

» Step 4: What is the solution?
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Errors in CO, flow
measurement!

How can we reduce errors in CCS flow
metering?




CCS Flow Metering and Significant Role of Thermodynamic ~ jumuse £ Ao
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[ Multiple small Gaseous Depleted gas
Sources Transportation reservoir
| 95.5 - 100% CO, 95.5 - 100% CO,
1 Gas phase 20bar
20 - 30% CO, <30bar >4 °C
Gas >10°C
1-1.5bar
40 -80°C
M — Measurement station (custody/ regulatory: 1.5%
uncertainty)
\. - Ultrasonic Flow Meter .
‘ 75, et « Could be a good potential candidate
*  Number of difficulties with CO, measurement
i) « Accurate Speed of sound (SoS) for CO, streams?
,/‘ -] 7/
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Coriolis

Used in CCS trials

Two phase flow —
though not accurate.
Density of CO,-rich streams?
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the trends!

v Order of density values:
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Speed of Sound (SoS) of CO,-rich Streams (with N, H,, CH,,

and CO Impurities)
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Model validation:

Experimental vs Modelling data
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The Effect of Two Phase Region on Fluid Flow Measurement
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v" Is it better to
operate in the
single phase

regions?
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How can we avoid significant corrosion
and leakage problems?
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High — Pressure
COZ(aq) + Hzo - HzCO3

_H,C03 — H* + HCO;

Porous Media

oy
—— e o o o =

Pipeline Corrosion
Reservoir Rock Dissolution

" CO, storage

Anode reaction: 2Fe — 2Fe?* + 4e

Cathode reaction: O, + 2H,0 + 4¢ — 40H Safety and Security
of CCS Processes
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Problems Solutions Significance

. Errors in CCS flow * Understanding of theory and + Having more accurate CCS flow
measurement thermodynamics of the whole metering technologies

e Corrosion in pipe”nes and CCS Process . AVOiding the conditions which lead

- - - » Development of an adequate to pipeline corrosions and
[Eseronecdisseiion model f%r predictions qu reservoir rock dissolution
thermophysical properties of

1=

challenges
CCS streams and respective Preventing CO, leakage from

transportation pipelines and/or
geological formations to the
atmosphere/environment

phase behaviour
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ContactUs

Dr. Edris Joonaki

TUV SUD National Engineering
Laboratory

Scottish Enterprise Technology
Park, East Kilbride, G75 0QF

United Kingdom
www.tuvsud.com/uk
Edris.Joonaki@tuv-sud.co.uk
+447550808631

https://www.linkedin.com/in/edris
-joonaki-0b908193/

https://twitter.com/EdrisJoonaki
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