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Webinar serles:
Enabling carbon capture,
usage and storage:

Measurement needs and solutions

Join us for 3 online webinars: 6-8 October 2020

« Tuesday 6 October 10:00 - 12:00: Capture
- Wednesday 7 October 14:00 - 16:00: Transport and Storage
« Thursday 8 October 1400 - 1600: Usage

Sign up to this free event via this link:
vebinar_series.ey

Please contact Emma Richardson (emma.richardson@npl co.uk)
for further information

NPLE

National Physical Laboratory

: NPL-NEL CCUS webinar series -
@ Capture

Pheszse respond fo the questions below for the sesion Tuesday 6th October 2120

1.Please provide your name and company

www.npl.co.uk/resources/energy-transition



http://www.npl.co.uk/resources/energy-transition

Establishing purity

Developing standardised requirements for COz
: E N E R I I RAN I I I N methods for quantifying usage in different
“ facility scale COz industries
National Physical Laboratory  \easurement needs for carbon capture, usage and storage emissions to enable

reporting under regulations
CAPTURE

Reducing measurement
uncertainties for COz
emissions trading to ensure

compliance with LK and Improving COz flow
international regulations monitoring to
support process
Assessing impact of CGEE& g ,
. R impurities on corrosion Meas_un_ng and
captured CO3 1o identiy and cracking o cauipment leaks
capture o identi ; :
:I:TLIHAL whether a purification stepis ~ VIAPIPELINE containment matefials Developing
SINKS reqguired to meet technical technologies capable

specifications of online detection of

COz leakage to the

atmosphere
@ Improving the
understanding and

H VIA PRE, POST

BIOENERGY

OR OXYFUEL ' validation of

ION — dispersion models for
el itted COz includi
CAPTURE Undertaking validation of VIA TRANSPORTATION emitte Inciuding

analytical instruments used to plume migration

perform on-line monitoring of

impurities Improving equations
of state to support the STO RAGE
development of
accurate models used
. _ Improving the accuracy of flow for controlling
Measuring and comparing the metering used for custody transfer to operational conditions Development of
efficiency of different capture enable fiscal and financial metering monitoring
technigues and configurations including at high pressure methods for sub-
to provide confidence in Validating flow sea and sub-
investments into technologies metering for process surface storage

control to monitor lzak detection

storage capacity




Capture

1

Measuring and
comparing the

efficiency of different

capture techniques

On-line monitoring
of impurities

Understanding
impurities in
captured CO, from
different processes

Reducing
measurement
uncertainties for CO,
emissions trading

Transport
1

Equations of state
(accurate models
for controlling
operational
conditions)

Addressing
materials integrity
challenges with
moving high-
pressure CO, and any
associated impurities

Flow metering for
custody transfer
(fiscal and financial
metering)

Corrosion and
cracking of metal
pipelines and
pressure vessels

CO, flow monitoring

Quantifying facility
scale CO, emissions

Measuring and
quantifying process
equipment leaks

Purity requirements
for usage in different
industries

High priority CCUS measurement needs

Storage
1

Understanding CO,
leak dispersion

Sub-sea storage leak
detection

Flow metering for
process control
(storage capacity)

Online analysis of
CO, leakage

NPLE

National Physical Laboratory




CCUS measurement challenges NPLE
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CO, quality for CCUS NPLE

National Physical Laboratory

NPL have provided recommendations on CO, purity for CCS processes:

f \ / . \ Rationale Pipeline Storage
Capture performance: Transport infrastructure:
. . . . s Saline reservoir Unmineable coalseams  Oil and gas recovery
Can provide information to H,O and H,S impurities can . .
questration
allow for process optimisation react to form SU|phU|'|C acid H,0° Reacts with sulphur to produce 300 umol mol* 300 pmol mol? 300 pumol mol?
and more eﬂ:icient Capture. MEA Wthh iS Corrosive and can sulphuric acid which is corrosive
impurities can indicate damage pipelines. Glycol can a Toxic s umolmel”™ S umolmol™ ® pmolmol™
. i | mol 20 pmol mol 20 pmol mol-
| m | n h r Cco Toxic 20 umo
degradatlon of sorbent beds also da age seals and othe 0, Non-condensable gas, thinning 4 cmol molt 4 ¢cmol molt 100 umol mol*

k / k components j of pipeline, reacts with
hydrocarbons, enhances growth

of aerobic bacteria

CH,® Non-condensable gas, pipeline 4 emol mol?! 4 emol mol! 1 cmol mol?
ductility issues, flammable

N,¢ Non-condensable gas 4 cmol mol* 4 cmol mol* 1 cmol mol*

Arc Non-condensable gas 4 cmol mol? 4 cmol mol? 1 cmol molt

H,¢ Non-condensable gas, lower 4 cmol mol* 4 cmol mol* 1 cmol mol*

2 recovery of oi Use same
ry of oil ;

. b . maximum n | |'1 | |'1

u r I t SO, Toxic limits as 0.5 pmol mol 0.5 pmol mo! 0.5 pmol mol
p y NO,? Toxic storage 0.5 pmol mol* 0.5 pmol mol-! 0.5 pmol mol?
NH,® Toxic method 25 pmol molt 25 pmol molt 25 pmol mol-!

C,Hg Flammable, might cause 1 cmol mol* 1 cmol mol* 1 cmol mol*

asphyxiation at high
temperatures
Cc3+ Flammable, might cause 1 cmol mol?! 1 cmol mol?! 1 cmol mol*

asphyxiation at high

tEI’l‘IpEl’atUFES
/ Storage inteqrity: \ / Utilisation: \

Particulates Not specified 1 pmel mol? 1 pmol mol? 1 umol mol™
Non-condensable gases such The many different uses of CO, Hlb Toxic 1 pmol mol* 1 pmol mol* 1 umol malt
as 02’ N2’ Ar, CH4 and H2 can within industry have Varying HFY Toxic 1.8 umol mol™ 1.8 pmol mol* 1.8 pumol mol?
reduce possible amount of CO, quality requirements, e.g. C¢Hg HCN® Toxic 0.9 pmol mor 0.9 pmol ot 0.9 pmol mol
. . . ; b : 3 -3 =]
storage capacity. This can requires analysis for He Toxic 0.02 g 0.02 g 0.02mg
. . e s . Glycol Damage to seals and other 46 nmol mol* 46 nmol mol* 46 nmol mol*
cause pipeline ductility issues food/beverage grade CO, as it components
k and lower oil recovery / k SpO"S the flavour j MEA® Toxic 1 pmol mol? 1 pmol mol? 1 umol mol?

Report available here:
http://eprintspublications.npl.co.uk/8258/1/ENV23.pdf



http://eprintspublications.npl.co.uk/8258/1/ENV23.pdf

Equations of state

“In physics and thermodynamics, an equation of state
IS a thermodynamic equation relating state variables
which describe the state of matter under a given set of

physical conditions, such as pressure, volume,

temperature, or internal energy.’

Physical property NPL Group

Gas composition
Humidity
Temperature
Heat capacity
Density
Viscosity
Phase
EoS/phase equilibria modelling

H

Gas Metrology
Humidity
Temperature
Materials Characterisation
Mass
Materials Testing
Materials Characterisation
Data Science
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Carbon capture materials testing

-

- Flue gas PRMs
- Connect up to 4 cylinders
- Humidity generator

e

[

- Ambient to 1000°C

- 25-250 mg samples

- Temp ramp cycles

- Interchangeable catalyst

cartridge
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Results

- CO, capture

efficiency

- Degradation

products

- Material stability

- CO, purity




~/|MetCCUS

Metrology for Carbon Capture Utilisation and Storage

Justervesenet

National Physical Laboratory
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Physical properties
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Danish National Metrology Institute

Universidad deValladolid



Thank you for your attention

AR Questions?
Department for

Business, Energy
& Industrial Strategy

FUNDED BY BEIS
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Sam Bartlett

sam.bartlett@npl.co.uk

+44 (0) 20 8943 6372

The National Physical Laboratory is operated by NPL Management Ltd, a wholly-owned company

of the Department for Business, Energy and Industrial Strategy (BEIS).



