A novel method to measure green energy

ISO 13833:2013
NEN-EN 15440

Accurate measurement of emissions is a growing concern. Mechanisms exist both to incentivize a
reduction in fossil CO2 emissions, and to maximise the production of green electricity. However, when CO2,
electricity or heat is produced from a mixed fuel stream it is hard to determine what’s ‘green’ and what’s
not. At ECN we have developed 14Credits®, a tool to verify the green CO2 content and accurately determine
how much green electricity or heat is produced. The 14Credits® method is the industry’s preferred option as
defined in ISO standard 13833:2013 and NEN-EN 15440.

How does it work?
Carbon atoms have a marker that can be used to determine if a
fuel is from fossil (12C) or biogenic (14C) origin. Cosmic radiation
creates C14 in the atmosphere. Living organisms absorb the 14C.
After thousands of years, the absorbed 14C turns into 12C. Fossil and
biogenic fuels are transferred back into the atmosphere when they
are burned for example in waste-to-energy installations, with the
12
C or 14C marker intact. The biogenic and fossil carbon leaves the
installation through the stack, thereby closing the carbon chain.
To measure the biogenic fraction of CO2 emissions we first take
an accurate representative sample of the stack gas. We have
developed and patented a sampling methodology that collects
the CO2 in the stack gas, which we integrate in the emission
monitoring system (or CEMS) at your installation in a nonintrusive manner.

After the flue gases have been collected, we transport the
cartridge to a certified carbon dating laboratory to apply the
carbon-14 method and determine the proportion of the 14C and
12
C isotopes in the CO2. Based on the data, we will either calculate
the amount of biogenic/fossil CO2 emitted or the amount of
green electricity or heat generated. The results are presented in a
confidential report for you to use at your discretion.
We work according to ASTM D7459-08 (the Standard Practice
for Collection of Integrated samples for the specification of
biomass and fossil-derived carbon dioxide emitted from stationary
emission sources) and as described in ISO 13833:2013 and
NEN-EN 15440 .
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Accuracy
The classical input method has an estimated relative standard
deviation (RSD) of 5.6%, and it provides information over a very
limited timeframe. 14Credits® is based on proportional stack gas
sampling combined with carbon dating (RSD 3.5%). According
to ISO 13833:2013, proportional stack gas sampling is required if
overall changes in stack gas flow rates exceed a relative standard
deviation of 55%. Many installations have stack gas flows that
exceed this deviation. Our 14Campler® can operate in both
settings: it can sample continuously and proportionally.

Reliability
14Credits® offers the most reliable service in the industry.

Our reliability is multi-faceted:
• Non intrusiveness: our sampling device is small and can easily
be connected to existing gas analysis set without impact or
interference on the existing installation.
• Technology
- Continuous or proportional sampling of the stack gas for up
to a month with a single cartridge
- Only sampler suitable for varying stack gas emissions
- Only sampler using cartridges with solid sorbent which allow
for safe and reliable transport
- Rugged system with durable components
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Method to determine the biogenic
share of CO2 and energy produced,
based on sampling of flue gases in
industrial (power) plants.
The basis is proportional sampling
of flue gases. This sampling method
is conform ISO 13833:2013.
The 14C analysis is applied conform
ISO 17025, resulting in the percentage
biogenic carbon. By combining this
analysis result with plant parameters
(CEMS), the share of green energy
produced in the plant is determined.
Proven technology, used in several
plant all across Europe.

• Proven system with track record with more than 10 years R&D
- Multiple stack gas measurement and green electricity
calculations at installations in Europe over the last 3 years
- 2008: University of Groningen uses 14Credits® sampler to
determine biogenic content of fuel stream at two installations
in the Netherlands: waste incineration and co-firing
- 2002: Stack gas measurments at ECN gasifier test installation

What we offer
Full service continuous sampling
This measurement program offers continuous sampling of your
CO2 emissions and provides a monthly report with an accurate
measurement of the fossil CO2 emissions, green electricity or heat
production of an installation. This measurement comprises of:
• Measurement protocol
• Installing the sampler
• Sampler will take a monthly continuous measurement, a service
engineer will replace the sampling cartridge
• All required laboratory tests to generate results from the samples
• Monthly report stating the amount of green CO2 emitted, green
electricity or heat produced
• Yearly calibration of the sampler

Demonstration & input for regulatory
authorities
This measurement program offers continuous sampling of your
CO2 emissions and provides a monthly report with an accurate
measurement of the fossil CO2 emissions, green electricity or a
green heat production of an installation.

Our sampler has several unique features
that make it the best solution in the market:
• It continuously samples flue gas for up to
one month.
• Sampling is done proportionally; it takes
the fluctuations of the CO2 emissions of
your installation into account.
• A cartridge in the sampler contains a solid
adsorbent which stores the CO2. The
cartridge enables easy replacement and the
solid adsorbent allows for safe and easy
transport of the sample.
• The sampler is supplied as a rugged
portable device.

Who we are
Employing around 500 professionals and having multiple branches in Europe and Asia, ECN works on sustainability every day. With
and for the market, ECN develops knowledge and technology that enable a transition to a sustainable energy system. ECN plays a
leading role in energy R&D and policy advice and has gained a strong reputation worldwide in the fields of solar and wind energy,
bio-energy, energy efficiency, environmental research and policy studies.
In the field of Environment & Energy Engineering around 100 experts are focused on environmental assessments and measurements
in the field of air, soil and water quality, and the re-use of materials.
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