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What is the National Physical Laboratory?

A government owned laboratory, with the official role of UK’s
National Metrology Institute

World leading scientific capability and facilities with
1000+ scientists with ~200 visiting researchers

To seek truth and provide decision making confidence in
support of trade, innovation and broader societal ambitions

Specialise in Metrology Science - More interested in whether the
answer is right, than what the answer is

Develop and apply the measurement capability that industry
and markets are unable to provide
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Weblinar series: Capture
Enabling carbon capture, Pom ety o o i o 120
usage and storage:

Measurement needs and solutions N R

2.Pleasz select whethar the mezsurament challenges/needs listed below arz of ‘high' ‘medium
“low’ prionity or ‘not refavant’ 1o your organisation.
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Join us for 3 online webinars: 6-8 October 2020 O O o) 0
« Tuesday 6 October 10:00 - 12:00: Capéure

« Wednesday 7 October 14:00 ~ 16:00: Transport and Storage o o o) O
« Thursday 8 October 1400 - 1600: Usage

Sign up to this free event via this link: o o) o) (o

ccus webinar serles.eventbrite.co.uk i--\' -
i . 0 0 0 0
Please contact Emma Richardson (emma.richardson@npl co.uk) =
forfurther information . » o 5

+100 attendees from across the CCUS industry



Establishing purity

Developing standardised requirements for CO2
ENERGY TRANSITION
Y facility scale COz industries
National Physical Laboratory - \easurement needs for carbon capture, usage and storage emissions to enable

reporting under regulations i
CAPTURE

Reducing measurement
uncertainties for CO2
emissions trading to ensure

compliance with UK and Improving COz2 flow
international regulations monitoring to
support process
Assessing impact of Cozfrc:ﬂ P M :
- an impurities on corrosion s and
captured €03 10 dentiy o S o gt Vs
VIA Sapae A containment materials
NATURAL whet.her a purification step is  VIAPIPELINE Developing
required to meet technical p— F o technologies capable
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specifications

of online detection of
CO2 leakage to the
atmosphere

Improving the
understanding and
validation of

'BIOENERGY

OR OXYFUEL S
COMBUSTION dispersion models for
CAPTURE Undertaking validation of VIA TRANSPORTATION , ;m:dm?g;;:ﬁludmg

analytical instruments used to
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
techniques 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 leak 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

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 carbon capture usage and storage 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

NPL

National Physical Laboratory




Energy transition:

Measurement needs for carbon capture usage and storage

Understanding

On-line monitoring impurities in
captured CO, from

different processes

Measuring and

comparing the
efficiency of different of impurities
capture techniques

High priority capture needs

NPLE]

National Physical Laboratory

Reducing

measurement

uncertainties for Co,
emissions trading
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Measurement needs for carbon capture usage and storage

National Physical Laboratory

NPLE

b P piial Labmniory

Energy transition:

Measurement needs fo
carbon caplure, usage and storage

Reports available via NPL website
www.npl.co.uk/resources/energy-transition
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http://www.npl.co.uk/resources/energy-transition

END-USE N P I
COMBUSTION FOR HEAT
PRODUCTION DISTRIBUTION -

o < - Assessing the risk of embritt] t in materials i 5

emant in mal .
REFORMING WITH CARBON o it asion Tofretetine Ensuring hydrogen quality standard
CAPTURE AND STORAGE including the existing pipeline network, that is suitable for new or axisting

may ocour due to the introduction of hydrogen applances and equipment

Monitoring composition of

hydrogen and blends of

hydrogen and natural gas
at mnjection and exit points

Ensuring robust leak detection through
development of improved sensors and
validation of network leskage models for
emergency respanse to comply with health
and safety standards

Assessing the impact of odorants (added

lor leak detection) on the performance and Measuring the combustion properties of
durability of end use appliances hydrogen in domestic appliances, such as flame Measuring calorific value and validating
propagation, visibility, temperature and NOx volumetric matering tachniques for
emEsions, to ensure that existing applances hydrogen and natural gas blends in the
aro suitable or new ones are daveloped grid to accurately bill the consurmer
‘ ' T T FUEL CELLS FOR
E N E R RA N I I N Advanced techniques for ’
measurement of impurities 3

in hydrogen used in fuel

Measurement needs within the hydrogen industry e e

nternational standards

STORAGE On-board diagnostics for fuel cel

Undertaking live field trials for large-scale vohicks and hydrogen rafucling

storage such as salt caverns and depleted stations to monitar any patential

gas fields, includng measurements for issues that may impact their -

leakage and any contammatian of the lifetime and durability Daveloping flow meters

that reflect operational
conditions at the refualing
station to accurately bill
the consumer

Extension of fuel cell lifetime and
durabilty through development of
novel in situ diagnosti: technigques,
modelling tools and standard test
methods

hydrogen that may occur due to the
method of storage

Metering for hydrogen storage 1o
accurately measure flow in and out of
the storage mechanism

Developing next generation materials
through advanced characteraation
techniques to reduce the costs of fuel
cell technologies and make them more
cormmercially competitive

FUEL CELLS FOR
ELECTRICITY

VIA ELECTROLYSIS

Development of in situ diagnostic techni

and accelerated test methods 1o v,\mcl'
Ifetime oxtension of eloctrolysers

Measuring the efficlency of storage
mochanisms and their capacity to
asddress fluctuations in demand on
& nationsl scale

A ing the impact of contaminant
in the hydrogen fuel and the air on tha
perfarmance and lifetime of the fusl call




Energy transition: NPL

Measurement needs within the hydrogen industry
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Material development for fuel cells and electrolysers
NPLHE

Energy transition: Determination of the blend ratio when hydrogen is mixed with natural gas in
Measurement needs within the gaS grld

the hydrogen industry

Impact assessment of added odorant to hydrogen to aid leak detection
Measurement of the combustion properties of hydrogen

Assessment of the suitability of existing gas infrastructure and materials for
hydrogen transportation

nplcouk Validated techniques for hydrogen storage
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Thank you

Emma.richardson@npl.co.uk
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