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_ Introduction (1)

MRR requires the operator to submit to CA an uncertainty
assessment as supporting document to the Monitoring Plan

= Article 28(2) “[..] When carrying out the assessment, the operator shall
take into account the fact that the stated values used to define tier
uncertainty thresholds in Annex Il refer to the uncertainty over the full
reporting period [..].”

= Annex lI(1) MRR: “The uncertainty thresholds shall be interpreted as
maximum permissible uncertainties for the determination of source
streams over a reporting period”

Main principle for quality requirements of activity data:
The larger the installation (emissions), the lower the permissible
uncertainty
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" Introduction (2)

= “Over full reporting period” implies that also ongoing QA/QC
measures in service are of relevance:

= Operator to ensure at least once per year, and after each calibration of
measuring instruments (Mls), that the calibration results multiplied by a
conservative adjustment factor based on an appropriate time series of
previous calibrations for taking into account the effect of uncertainty in
service, are compared with the relevant uncertainty thresholds.

= Quality assurance to be laid down in written procedures (summary of
this procedure part of the monitoring plan)

= QOperators are required to “ensure that all relevant measuring equipment
is calibrated, adjusted and checked at regular intervals including prior to
use, and checked against measurement standards traceable to
international measurement standards”
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Monitoring approaches

Choose one or more
monitoring approaches

v

v

Y’

Calculation-based
(chapter 3)

Measurement-based
(chapter 4)

Fall-back
(chapter 5)

Activity data (3.1)

EN 14181, EN 15259 or

dperator’s control (3.1.1)

- RouteCT-12

other standards

Uncertainty over the whole
installation (also see Annex
IIl, section 8.4)
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" Fuel and material quantities

= There are two ways how the activity data (fuel/material quantity) can
be determined:

= based on continual metering at process which causes emissions

= based on aggregation of metering of quantities separately delivered
(batch metering) taking into account relevant stock changes

» In both cases, the fuel or material quantity of source streams will be
determined by metering using measuring instruments (MIs)
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" Tiered approach (1)

1

1

Source stream Category A Category B Category C
Major Annex V Highest Highest
Maijor, but technically not feasi- | up to 2 tiers up to 2 tiers 1 tier lower
ble or unreasonable costs lower with a lower with a with a mini-
minimum of tier | minimum of tier | mum of tier 1

Maijor, but still technically not
feasible or unreasonable costs;
improvement plan (max. 3 year

Minimum tier 1

Minimum tier 1

Minimum tier 1

achievable without additional effort

transition)

Minor highest tier technically feasible and without unrea-
sonable costs (minimum tier 1)

De-minimis Conservative estimation, unless a defined tier is
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" Tiered approach (2)

= Tiers for activity data of e.g. solid fuels:

Tier No. Definition

1 Amount of fuel [t] or [Nm®] over the reporting period® is determined with a
maximum uncertainty of less than + 7.5 %.

2 Amount of fuel [t] or [Nm3] over the reporting period is determined with a
maximum uncertainty of less than % 5.0 %.

3 Amount of fuel [t] or [Nm®] over the reporting period is determined with a
maximum uncertainty of less than + 2.5 %.

4 Amount of fuel [t] or [Nms] over the reporting period is determined with a
maximum uncertainty of less than £ 1.5 %.

= Tiers for fuel / material quantity (activity data) relate to the
“permissible” uncertainty of measurements

. I EU-KOREA
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Terminology (1)

= Accuracy, Precision, Uncertainty?

= Accuracy: This means closeness of agreement between a measured
value and the true value of a quantity - how close is the value to the
“true” value

= Precision: the closeness of results of measurements of the same
measured quantity under the same conditions - repeatability

= Uncertainty: This term characterizes the range within which the true
value is expected to lie with a specified level of confidence - it is the
overarching concept which combines precision and assumed accuracy

Low uncertainty

High accuracy

High uncertainty

e =S High precision
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Terminology (2)

Uncertainty — Error

Definition in ‘Guide to the expression of Uncertainty in Measurement’ (GUM)

Mean measured value (F)

Lower -V - U Upper
Limit Limit
True value
- fa
Systematic
error
X-U X X+ U

. E EU-KOREA
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Mean measured value (F)

Upper

Limit

Lower -U
Limit
True value
__ A
Systematic
error
x-U
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" Sources of uncertainty (GUM)

In practice, there are many possible sources of uncertainty in a
measurement, including:

incomplete definition of the measurand
imperfect realization of the definition of the measurand

non-representative sampling - the sample measured may not represent the defined
measurand

inadequate knowledge of the effects of environmental conditions on the measurement
or imperfect measurement of environmental conditions

personal bias in reading analogue instruments
finite instrument resolution or discrimination threshold
inexact values of measurement standards and reference materials

inexact values of constants and other parameters obtained from external sources and
used in the data-reduction algorithm

approximations and assumptions incorporated in the measurement method and
procedure

variations in repeated observations of the measurand under apparently identical
conditions

& EU-KOREA
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Terminology (3)

Uncertainty — Definition in MRR

=  “uncertainty’ means a parameter, associated with the result of the determination
of a quantity, that characterizes the dispersion of the values that could reasonably
be attributed to the particular quantity, including the effects of systematic as well
as of random factors, expressed in per cent, and describes a confidence interval
around the mean value comprising 95% of inferred values taking into account
any asymmetry of the distribution of values.”

= Uncertainty threshold of x% can be understood as the requirement that there is a
95% chance that the “true value” lies within x% of the measured value

. I EU-KOREA
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Uncertainty example

A category C installation consumes 280 kt coal. Tier 4 is required for the
determination of the fuel quantity (Uncertainty: £1.5%)

> This means that the measurement system \\
. "True value” to be

needs to provide results that allow the within this range
“true value” to be within

280 + 4.2 kt (+1.5%) at the
95% (20) confidence level
Achieves Tier 4
Achleves Tier 3
F//

270 272 274 276 278 280 282 284 286 288

kt coal

A 0,
Source: e umweltbundesamt® 1.960 2 95%
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- How to demonstrate compliance

Where to get information on uncertainty?

= In principle, uncertainty has to be demonstrated using appropriate
standards (e.g. GUM)
= BUT, MRVA allows for simplifications, where appropriate:

— Using maximum permissible error in service, e.g. as specified in relevant
national legal metrological control (NLMC), where available

— based on the uncertainty from other sources (e.g. calibration), if the
measuring instrument is used properly

. I EU-KOREA
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Measuring system under operator’s own control

Measuring instrument is

subject to relevant national
legal metrological control

Route CO-1

Uncertainty = Maximum
permissible error in service

allowed by relevant national
legal metrological control

Measuring instru

metrological

subject to national legal

ment is not

control

v

Measuring instrument is
installed in an environment
appropriate for its use
specifications

Route CO-2
y

A

al2b Route CO-3

Uncertainty = Maximum
permissible error specified for
that measuring instrument in

service
OR
Uncertainty = Uncertainty
obtained by calibration
multiplied by a conservative
adjustment factor

Specific

uncertainty
assessment
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®

Measuring system under operator’s own control (1) (

Route CO-1

Measuring instrument (M) is subject to relevant national legal metrological
control (NLMC)

= Simplification avoids double regulation and administrative burden

= MI subject to relevant NLMC usually and regularly checked and calibrated by
a governmental authority or by an entrusted accredited body

= NLMC usually applicable where market transactions (trades) require the
reference to accepted standards (traceability)

» Overall uncertainty = Maximum permissible error in service (MPES from
relevant NLMC)

, HE EU-KOREA
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- Measuring system under operator’s own control (2) (““i

Route CO-1 (NLMC) — Demonstrate evidence?
= The most appropriate evidence for being under NLMC is a certificate of
the latest (metrological) verification/(re)calibration of the instrument

= Alternatively, evidence (e.g. a picture) can be provided of the legal
metrology label affixed to the Ml

. I EU-KOREA
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- Measuring system under operator’s own control (3) (“"' .

Route CO-2a/b (Ml is not NLMC)
= Two further simplifications applicable if Ml is installed in an environment
appropriate for its use specifications

= Guidance Document 4 lists 4 steps that have to be met as installed in an
environment appropriate for its use specifications

Measuring instrument is Measuring instrument is not
subject to relevant national subject to national legal
legal metrological control metrological control

v

Measuring instrument is
installed in an environment
appropriate for its use
specifications

Route CO-1 Route CO-2a/2b Route CO-3
y

Uncertainty = Maximum
permissible error specified for
that measuring instrument in

service
OR
Uncertainty = Uncertainty 4
Uncertainty = Maximum obtained by calibration Specifi
permissible error in service multiplied by a conservative [l
allowed by relevant national adjustment factor Lincentainty

. assessment
legal metrological control

. EU-Korea ETS Project E EU-KOREA
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Measuring instrument is Measuring instrument is not
subject to relevant national subject to national legal

legal metrological control metrological control

v
Measuring instrument is
installed in an environment
appropriate for its use
specifications

Route CO-1 Route CO-2a/2b Route CO-3

Uncertainty = Maximum
permissible error specified for
that measuring instrument in

service
OR
Uncertainty = Uncertainty
Uncertainty = Maximum obtained by calibration Specifi
permissible error in service multiplied by a conservative [l
allowed by relevant national adjustment factor Lincentainty

. assessment
legal metrological control
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Measuring system under operator’s own control (4) (

Appropriate Environment (1)

= Step 1: Operating conditions regarding relevant influencing parameters are
available

— The manufacturer’s specification for that measuring instrument contains operating
conditions, i.e. description of the environment appropriate for its use
specifications, regarding relevant influencing parameters (e.g. flow, temperature,
pressure, medium etc.) and maximum permissible deviations for these influencing
parameters

— Alternative: manufacturer declares that Ml complies with an international standard
(CEN, ISO, OIML, ‘CE’ labelling,..), laying down operating conditions regarding
influencing parameters

= Step 2: Operating conditions regarding relevant influencing parameters are
met

— Evidence could be provided by e.g. making a checklist of each relevant
influencing parameter for different measuring instruments and compare for each
parameter the specified range with the used range

— Evidence should be provided that the Ml is installed appropriately

. EU-Korea ETS Project 35 I EU-KOREA
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b g

Measuring system under operator’s own control (5) (

Appropriate Environment (2)

= Step 3: Perform quality assured calibration procedures

— Regular calibration should be carried out in accordance with Art. 59(1) using
appropriate standards (CEN, ISO, ..) and performed by an institute accredited to
EN ISO/IEC 17025

— Frequency of calibration: based on e.g. manufacturer’s specifications, time-series
analysis of previous calibrations,..

— If calibration is performed by non-accredited institute, operator has to provide
evidence of suitability and that the calibration is performed using the instrument
manufacturer’s recommended procedure and the results comply with the
manufacturer's specifications

= Step 4: Further quality assurance procedures

— Maintain written procedures for effective control system (Art. 58(3): QA/QC of Mls,
corrective action,..)

— Include such procedures in quality/environmental management systems (e.g. EN
ISO 9001, EN ISO 14001, EMAS,..), if applicable

, HE EU-KOREA
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Measuring system under operator’s own control (6) (““i

Route CO-2a (not NLMC)

= Only if all of the 4 steps are met, it may be assumed that:

— manufacturer’s specifications, specifications from legal metrological control,
and guidance documents such as the Commission’s guidance are suitable
sources for the maximum permissible error in service

» Overall uncertainty = Maximum permissible error in service (MPES from
Suitable source)

. I EU-KOREA
. EU-Korea ETS Project 39 ETS PROJECT



ArEXre] 578 HIA EE| (6)

A2 Cc0O-2a (NLMC7} Ot H L)
« M7 47X SHA VL BE SEEE AL0)T 03to] LIRO| AFHE 4 AS:
- HEYH Ol AR Y, HEAZRRHC 7, Q¥ XA D
SO| A0 ML THse &S| 2 AH0f ChSh Xetst 2717

> & E3E = YH0YA EREE X)L X X B 270 Of3F 25221

EU-Korea ETS Project 40 E-TEUP-I:? K(S)Jlgléfl\_



Measurlng system under operator’s own control (7) (

Route CO-2b (not NLMC)

= Only if all of the 4 steps are met, it may be assumed that:

— the expanded uncertainty from calibration, multiplied by a conservative
adjustment factor (e.g. 2) to take into account any further errors in service
can be used as the overall uncertainty

— Note: calibration is not a “one-point” check
in best-case scenario carried out by an accredited body using appropriate
standards (CEN, ISO or follow principles in e.g. EA 4/02 - Guidance to
Expression of Uncertainty of Measurement in Calibration)

» Overall uncertainty = Uncertainty from calibration x conservative
adjustment factor
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b g

Measuring system under operator’s own control (8) (

Route CO-3 (not NLMC)

= MI not installed in an environment appropriate for its use specifications,
or this cannot be demonstrated

— = carry out specific uncertainty assessment (e.g. using GUM —
Guidance to Expression of Uncertainty in Measurement)

= QOperator is always entitled to carry out a specific uncertainty
assessment, e.q. if the operator is of the opinion that this provides more
reliable results (or where none of the simplification routes are possible)

= |mportant note: “specific uncertainty assessment” does not necessarily
mean that this assessment has to be completely started from new
use uncertainties gathered from simplification routes as starting points —
where appropriate — for further calculations, e.g. via uncertainty
propagation

» No simplification route applies: Carry out specific uncertainty
assessment

, HE EU-KOREA
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Measuring system under operator’s own control (9) (

Route CO-3 — How to demonstrate evidence to CA?

= In principle the uncertainty assessment shall comprise

the specified uncertainty of the applied measuring instrument
the uncertainty associated with the calibration
any additional uncertainties connected to how the Ml is used in practice

= Starting point might be uncertainties obtained from Routes 1 or 2, where
applicable, taking into consideration further possible influences

= Possible further influences on the uncertainty include

Deviation from working range

Different uncertainties subject to load or flow rate

Atmospheric conditions (wind, temperature, humidity, corroding substances,..)
Operation conditions (adhesion, density, viscosity, irregular flow rate,..)
Installation conditions (bending, vibration, wave)

Using the instrument for other medium than the one it is designed for
Long-term stability and calibration intervals

Etc.
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- Measuring system not under operator’s own control Q)“'

+ [EU-Korea ETS Project

Use amounts from invoices, provided that a
commercial transaction between two
independent trade partners takes place

Use of direct readings from the
measurement system

¥

Measuring instrument is Measuring instrument is not

subject to relevant national

subject to relevant national

legal metrological control legal metrological control

requirements under relevant
national legal metrological
control are at least as
stringent as the required tier

Route CT-1

Uncertainty = Maximum
permissible error in service
allowed by relevant national
legal metrological control

y

requirements under relevant
national legal metrological
control are less stringent than
the required tier

VRoute CT-2

Route CT-3

Obtain evidence on the applicable uncertainty from
the trade partner

-,
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Measuring system not under operator’s own control Q)'“.r

Routes CT

= Operator must confirm that those instruments allow the operator to comply
with at least as high a tier, give more reliable results and are less prone to
control risks compared to using own instruments

= General assumption is that NLMC is applicable due to commercial
relationship (Route CT-1, similar to Route CO-1)

— Use max. permissible error in service (MPES) under NLMC for uncertainty

— If MPES too high for required tier operator shall obtain evidence on uncertainty
from trade partner

= Qperator may also directly read from trading partner’s instrument, where this
is possible

— Responsibility for maintenance and calibration “outsourced” but operator still
required to exert control measures (Art. 58(3)(f) and 64)

» Ml under trading partner’s control instead of own MI:
only use if it allows to comply with at least as high a tier, gives more reliable
results and is less prone to control risks
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- Measurement systems compliance routes

Derogations

What if none of the Routes provides evidence that the required tier can
be met?

» Carry out corrective action, e.g. install a measurement system that
meets the required tier, OR

» Provide evidence that meeting the required tier is technically infeasible
or would incur unreasonable costs
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= Evidence for compliance uncertainty thresholds to be provided by
operator

= MRR introduced more stringent requirements regarding
instrumentation

= Guidance Document 4 provides guidance for operators

= Difference if Ml is under own control or not
= Difference if under NLMC (simplified)

= MPE vs MPES (conservative factor to be applied)

= Regular QA/QC (written procedures, frequent calibrations, ...)

. I EU-KOREA
. EU-Korea ETS Project 53 ETS PROJECT



= NMLCSIO| MOl XIO|™ HMA|(ZtaZtE!)
= MPE O MPES (25X A~ X 8)
= H71™0 QCc/QC (MEH BX}p, w™ HlE )
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EU-Korea ETS Project Team

Location 808, Baeksang-Star Tower 1-Cha, 65 Digitalro 9-ghil, Geumcheon-gu, Seoul, Korea
Office + 82-2-870-4900

Email info@kets-project.eu
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