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1. LEGAL BACKGROUND 

The “old” Monitoring and Reporting Regulation (MRR), Regulation (EU) 601/2012, will be 

be repealed and replaced by Regulation (EU) 2018/2066, which will be the “new MRR” as 

of 2021. On 14 December 2020, the Commission Implementing Regulation (EU) 

2020/2085 provided further amendments to the MRR applying from 1 January 2021 or 

1 January 2022.  

 

 

2. OBJECTIVE 

The M&R training event of 26 November 2020 aimed at: 

 Providing a “one day roadmap” through M&R guidance for stationary installations 

 Providing an overview of the existing body of guidances, templates and tools and 

how they are linked together, by the means of specific examples, without going in 

every details 

 Target audience:  

 New or medium-experienced staff members 

 Also advanced experts for specific aspects as well as to share their experience 

and applied practices 

 

An additional objective for the training was to allow for further cascading to other Member 

State audiences based on this document.  
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3. SET-UP OF THE TRAINING EVENT  

 

# Time Agenda point and details 

1.  10:00 – 10:15 Opening, welcome and introduction (DG CLIMA) 

   2.  10:15 – 10:30 Overview of M&R guidances, templates and tools 

  

● Brief overview and where to find the templates, tools and their 

guidances 

   3.  10:30 – 11:15 MP Template 

  

● Walkthrough using examples  

● Where to find information in Guidance Documents 

  

● Q&A - CA questions and sharing experience 

   4.  11:15 – 11:30 Coffee break 

   5.  11:30 – 12:15 AER Template 

  

● Walkthrough using examples 

  

● The "user manual" and where to find information in Guidance Doc-

uments 

  

● Expected changes in phase 4 and their timelines 

  

● Q&A - CA questions and sharing experience 

   6.  12:15 – 13:15 Lunch break 

   7.  13:15 – 13:45 IR Template 

  

● Walkthrough using examples 

  

● The "user manual" and where to find information in Guidance Doc-

uments 

  

● Expected changes in phase 4 and their timelines 

  

● Q&A - CA questions and sharing experience 

   8.  13:45 – 14:45 How to use the operator tools 

  

● Unreasonable costs 

  

● Uncertainty assessment 

  

● Risk assessment 

  

● Frequency of analyses 

  

● Q&A - CA questions and sharing experience 

   9.  14:45 – 15:00 Tea break 

   10.  15:00 – 15:50 How to use the CA and tools 

  

● Checklist for assessing MPs 

  

● The "AER Tool" 

  

● Checklist for assessing AER and VR 

  

● Risk-profiling tool 

  

● Q&A - CA questions and sharing experience 

   11.  15:50 – 16:00 Wrap-up and close of the meeting 
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Introduction
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• One day roadmap through M&R guidance for stationary installations

• Provide an overview of the existing body of guidances, templates and tools 

and how they are linked together  not go into much details

• Target audience: 

• New or medium-experienced staff members

• But, also advanced experts for specific aspects (e.g. tools in the afternoon) or to share their 

experience and applied practices

3

Set-up of the training



• Keep your microphones muted please, unless requested to speak

• If you have a question or comment, you can write it directly in the chat to 

‘everyone’, or just mention your name in the chat so that the trainer can give 

you the floor to ask the question orally.

• When requested to speak, please turn on your microphone and camera (if 

possible)

• We are amongst “peers”!

 feel free to ask and answer questions and share your views and experience

4

General housekeeping rules
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Where to 
start reading?

Quick 

Guides
Operators

Aircraft

operators
NABsVerifiersCAs

Exemplar MP

Exemplar IR

Exemplar MP Update

GD5a Exemplar SP

GD6a Exemplar RA

RA Tool

Frequency Tool

Checklist MP

Checklist AER

FAQs

Guidance Document 1 – General guidance (stationary installations)

GD-specific issues

Template issues

General issues

with hyperlinks to..

AER user manual

IR user manual

T7 IR Template

T1 MP Template

T4 AER Template

GD3
Biomass

GD5
Sampling &

Analysis

GD7
CEMS

GD6
Data Flow,

Control

GD4
Uncertainty

NEW 2020

Training material

Training material

Training material

Tool Unreas. Costs

Paper on data gaps

GD4a Exemplar UA

Tool Uncertainty ass.

Training material

Training “Round Robin” Test

Quick guides

Main suite of guidance

Templates for submission

Supporting tools and

exemplars

Training material
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Where to 
start reading?

DG CLIMA‘s MRVA website:

https://ec.europa.eu/clima/policies/ets/monitoring_en#tab-0-1

Quick guides

Guidances, templates, 

tools,..

https://ec.europa.eu/clima/policies/ets/monitoring_en#tab-0-1


Item Content Related docs MRR Art.

Quick guides 10 page documents for (Aircraft) Operator, verifier, CA, NAB

Guidance 

Document 1

General guidance on the MRR (source streams, tier 

requirements,…) including overview of all aspects covered 

in the Guidance Documents below

Guidance 

Document 3

Biomass issues, methods, tiers and sustainability criteria Art. 38, 39

Guidance

Document 4

GD4a 

Tool for uncertainty 

Training Events

Art. 12(1)(a), 

28, 29

Guidance 

Document 5

Sampling & Analysis, Role of the sampling plan, Frequency 

of analysis, reasons for deviation, equivalence of non-

accreditated labs

GD5a

Training on sampling

Tool freq. of analysis

Art. 32-35

8

Existing M&R Guidance, template, tools



Item Content Related docs MRR Art.

Guidance 

Document 6

Data flow and control activities and risk assessment GD6a

Tool for RA

Art. 12(1)(b), 

58-65

Guidance 

Document 7

Continuous Emissions Monitoring System (CEMS), 

Requirements in QAL1|2|3 (EN 14181), verification aspects

Art. 40-46, 

AVR

TF Paper on 

data gaps

Methodologies for closing data gaps Training event Art. 66

Guidance on 

CA making 

conservative 

estimates

Guidance for making conservative estimates if no (verified) 

annual emissions (or only a non-compliant one) has been 

submitted

TF Paper on data gaps Art. 70
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Existing M&R Guidance, template, tools



Item Content Related docs MRR Art.

MP Template Template for the monitoring plan, minimum content Annex I Exemplar MP

Exemplar MP Update

Simplified MP (Art. 13)

Tool unreasonable costs

Checklist MP

Art. 11-12, 

Annex I

AER Template Template for the annual emissions report, minimum content 

Annex X

User manual

Guidance and 

Checklist AER/VR

Art. 68, 

Annex X

IR Template Template for the improvement report pursuant to Art. 69 User manual

Exemplar IR

Art. 69
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Existing M&R Guidance, template, tools



Item Content Related docs MRR Art.

FAQs Contains further FAQs supporting the existing guidance 

documents

Further

training 

material

The “Round Robin Test” Training event is based on the 

Round Robin Test documents which included examples 

(including common mistakes) for an MP, AER, IR, 

uncertainty assessment, unreasonable costs calculation, 

risk assessment, sampling plan, etc.

All Round Robin Test 

documents (MP, 

AER, IR, Tools,…)
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Existing M&R Guidance, template, tools



# Time Agenda point and details

1. 10:00 – 10:15 Opening, welcome and introduction (DG CLIMA)

2. 10:15 – 10:30 Overview of M&R guidances, templates and tools

● Brief overview and where to find the templates, tools and their 

guidances

3. 10:30 – 11:15 MP Template

● Walkthrough using examples 

● Where to find information in Guidance Documents

● Q&A - CA questions and sharing experience

4. 11:15 – 11:30 Coffee break

5. 11:30 – 12:15 AER Template

● Walkthrough using examples

● The "user manual" and where to find information in Guidance 

Documents

● Expected changes in phase 4 and their timelines

● Q&A - CA questions and sharing experience

6. 12:15 – 13:15 Lunch break
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Agenda
# Time Agenda point and details

7. 13:15 – 13:45 IR Template

● Walkthrough using examples

● The "user manual" and where to find information in Guidance 

Documents

● Expected changes in phase 4 and their timelines

● Q&A - CA questions and sharing experience

8. 13:45 – 14:45 How to use the operator tools

● Unreasonable costs

● Uncertainty assessment

● Risk assessment

● Frequency of analyses

● Q&A - CA questions and sharing experience

9. 14:45 – 15:00 Tea break

10. 15:00 – 15:50 How to use the CA and tools

● Checklist for assessing MPs

● The "AER Tool"

● Checklist for assessing AER and VR

● Risk-profiling tool

● Q&A - CA questions and sharing experience

11. 15:50 – 16:00 Wrap-up and close of the meeting



The MP Template
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Quick 

Guides
Operators

Aircraft

operators
NABsVerifiersCAs

Exemplar MP

Exemplar IR

Exemplar MP Update

GD5a Exemplar SP

GD6a Exemplar RA

RA Tool

Frequency Tool

Checklist MP

Checklist AER

FAQs

Guidance Document 1 – General guidance (stationary installations)

GD-specific issues

Template issues

General issues

with hyperlinks to..

AER user manual

IR user manual

T7 IR Template

T1 MP Template

T4 AER Template

GD3
Biomass

GD5
Sampling &

Analysis

GD7
CEMS

GD6
Data Flow,

Control

GD4
Uncertainty

NEW 2020

Training material

Training material

Training material

Tool Unreas. Costs

Paper on data gaps

GD4a Exemplar UA

Tool Uncertainty ass.

Training material

Training “Round Robin” Test
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Improvement 
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body
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(“AVR”)

MP



• Like a recipe in a cooking book or the management handbook for a certified quality 

management (QM) system

• The MP serves as manual for the operator’s monitoring tasks

• Main basis for verification

• Description has to prove completeness of the installation within the ETS

• No data gaps

• No double counting

• Attach map(s) of the installation including

• Site map, boundaries of the ETS installation (if not whole site is included)

• Location of emission sources

• Source streams going into and out of the installation

• Location of metering equipment

• Sampling points

• Many procedures
15

Purpose of the MP
MP



• Brief description of the site and the installation

• Description of the location of the ETS installation on the site

• Methodology to monitor GHG emissions

• Non technical summary of the activities 

• Fuels, raw materials, products, intermediate and by-products

• Material flows

• Process steps

• Capacities

• How is measuring done (internal, external)

• Where do emissions occur

16

Purpose of the MP

MP



• Description of technical units

• Description of parts which are not deemed to fall under the ETS and why

• Flow diagrams showing all relevant units, source streams, measurement 

instruments, sampling points covered by the scope of the ETS

• Inherent CO2 transferred out of the installation

17

Purpose of the MP

MP



• Distinction of process emissions:

• Carbonate-only

• Non-Carbonate carbon

• Mixed

• Tiers for biomass content

• Procedures for sustainable biomass, biogas into the grid, and data gaps

• Transferred N2O and CO2 for PCC

• Feature for improvement report timelines

18

MP - What‘s new in phase 4 (main changes)?

MP
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Calculation-based methodology
(Emissions from source streams)

Combustion

emissions

Process

emissions

Mass balance

emissions

OFEFNCVFQEm  CFEFADEm    

i
i

CC
i

ADfEm

 C

Input
 C

Output

Emissions

Picture by

Emissions

Products and waste
accounted for
by further factors

Materials

Picture by

Emissions

Waste, ashes,..Fuels

Picture by

MP
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The templates

Light grey areas are dedicated for navigation and hyperlinks.

This is text provided by the Commission template. It should be kept as it is.

Smaller italic text:

Green fields show automatically calculated results. Red text indicates error messages (missing data etc).

Light yellow fields indicate that an input is optional.

Colour codes and fonts:

Yellow fields indicate mandatory inputs. However, if the topic is not relevant for the installation, no input is

required.

Shaded fields indicate that an input in another field makes the input here irrelevant.

Grey shaded areas should be filled by Member States before publishing customized version of the template.

Black bold text:

This text gives further explanations. Member States may add further explanations in MS specific versions of the template.

Mandatory inputs

Optional inputs

Automatic results

Conditionally greyed out, not relevant

MP
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Example installation – 1 (glass)

Category B installation 

producing 

container glass 

Name t CO2e

Light fuel oil 75.000 

Diesel oil 1 

Soda ash 5.500 

Dolomite 4.000 

Limestone 1.450 

Coke dust 50 

Shrinkage foil packaging

Furnaces (~1.500 C)

Furnace 1 (S1)

Furnace 2 (S2)

Furnace 3 (S3)

Oven 1 (S5)

Oven 2 (S6)

Oven 3 (S7)

Oven 4 (S8)

Oven 5 (S9)

Annealing ovens (~550 C)

M

T

M

F
o

rm
in

g
m

a
c

h
in

e
s

Diesel oil (F2)

L
ig

h
t 

fu
e
l
o

il
(F

1
)

M

M
M

M

Soda ash

Limestone

DolomiteSilica Sand

FeldsparCullet

T

S
Propane gas bottles

M

M

T

S

M

Storage tank

Sampling point

Primary 
measurements

Weighbridge (WB1)

M

Conveyor belt

weigher (CB1)
Reject

Coke 

dust

Oven 6 (S10)

M

M M

M
Other 
measurements

F3F4

F5

F6

F7

S4

S11

M1

M6

M7M8

M9

MP
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MP versions
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Installation Description



24

Annex I activities
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Emission sources and points



26

Source Streams



27

Measuring Instruments



28

Laboratories



29

Procedures
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Procedures - Biomass
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Source Streams
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Source Streams
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Source Streams
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Source Streams
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Fall-back Approach



36

Management & Control



37

Management & Control
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Example installation – 2 (bulk org. chem.)

Category A installation 

producing 

phthalic anhydride 

Name t CO2e

Light fuel oil 4.400

o-Xylene 120.000

Phthalic anhydride -93.500

MP

MI1

o-Xylene
Tube 

reactor

Post 

Combustion Steam

boiler

Distillation

column
MI4

Phthalic anhydride

+ 3 O2

V2O5/TiO2

Steam distribution network

CO2

M

Light fuel oil
T

M

MI2

MI3
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Installation Description



40

Source Streams



41

Calculation Based Approach
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Source Streams
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Source Streams



• …the installation were category B (or LFO major, minor, de-minimis)?

• …flow meters were installed for light fuel oil?

What if…

MP

MI1

o-Xylene
Tube 

reactor

Post 

Combustion Steam

boiler

Distillation

column
MI4

Phthalic anhydride

+ 3 O2

V2O5/TiO2

Steam distribution network

CO2

M

Light fuel oil
T

M

MI2

MI3
M

M

44



• What if the installation were category B (or LFO major, minor, de-minimis)?

• Installation has to comply with higher tiers unless unreasonable costs or technical infeasiblity can 

be demonstrated

45

Model answer



• What if flow meters were installed for light fuel oil?

• Operator should evaluate whether this alternative allows to comply with higher tiers 

( see “uncertainty assessment” in the afternoon session)

• Even if this alternative only serves plausibility checking, it helps to lower the risk for misstatements 

( see “risk assessment” in the afternoon session)

46

Model answer

MI1

o-Xylene
Tube 

reactor

Post 

Combustion Steam

boiler

Distillation

column
MI4

Phthalic anhydride

+ 3 O2

V2O5/TiO2

Steam distribution network

CO2

M

Light fuel oil
T

M

MI2

MI3
M

M
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Example installation – 3 (nitric acid)

Category B installation 

producing 

nitric acid

Name t CO2e

N2O (CEMS) 52.000

MP

Ammonia

Air

Pt-Rh catalyt
Absorption 

column
Nitric Acid (60%)

Flue gas 

cleaning
Ammonia

CEMS

MI1

MI2

2 NH3 (g) + 4 O2 (g) + H2O (l) → 3 H2O (g) + 2 HNO3 (aq)
N2O



• 4 NH3 (g) + 5 O2 (g) → 4 NO (g) + 6 H2O (g)

• Side reaction: 4 NH3 (g) + 4 O2 (g) → 2 N2O (g) + 6 H2O (g) 

• 2 NO (g) + O2 (g) → 2 NO2 (g) 

• 4 NO2 (g) + O2 (g) + 2 H2O (l) → 4 HNO3 (aq)

• Overall reaction is strongly exothermic (ΔH = −740.6 kJ/mol)

48

Nitric acid

MP
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List of Annex I activities
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Measurement based approach



51

Measurement systems



52

Measurement points
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Procedures for N2O monitoring



• An integrated iron&steel plant exports waste gases (e.g. blast furnace gas) to 

an installation not covered by the EU ETS. How are emissions to be 

reported?

• The uncertainty of the determination of the activity level of a source stream 

changes (e.g. after calibration, changes in consumption levels). Under which 

circumstances should this be reported to the CA? Should MP be updated?

• Are all combustion units to be listed in section C.5.c of the MP as activity 

“combustion of fuel” even if combined those units are below 20MW thresholds 

or rather those units should be reported as a source stream under other 

specific activities such as “production of cement clinker” or any others as all 

activities allow to add combustion source streams?

Questions 23% 

CO2
a% 

CxHy

2% 

H2

25% 

CO

Non-ETS 

installation

MP
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Model answers

Installation category

(A, B, C)

Source stream category

(major, minor, de-minimis)

Costs 

unreasonable?

Analyse CO2 (report as emitted) 

and other carbon compounds

Tier actually applied

Meets 

requirements?

23% 

CO2
a% 

CxHy

2% 

H2

25% 

CO

Non-ETS 

installation

Art. 48(2): inherent CO2 exported to non-ETS to be reported as emitted by the producing installation

Required tier for EF/C-content

(mostly highest tier in such cases)

Apply lower tiers (e.g. analyses in the past, 

conservative estimates,…)

N

N

Y

Y

MP
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Model answer
Option 1 - Mass Balance: include all carbon

other than CO2 in CarbC

Option 2 - Combustion: include all CO2 in the

EF of blast furnaces gases combusted onsite

The operator may include amounts

of inherent CO2 as a comment

MP



• The uncertainty of the determination of the activity level of a source stream 

changes (e.g. after calibration, changes in consumption levels). Under which 

circumstances should this be reported to the CA? Should MP be updated?

• Update of MP only necessary if applied tier changes, otherwise no need to 

report anything.

57

Model answer

MP



• Are all combustion units to be listed in section C.5.c of the MP as activity 

“combustion of fuel” even if combined those units are below 20MW thresholds 

or rather those units should be reported as a source streams under other 

specific activities such as “production of cement clinker” or any others as all 

activities allows to add combustion source streams?

• Annex I Directive, clause 4: If a unit serves an activity for which the threshold is not expressed as 

total rated thermal input, the threshold of this activity shall take precedence for the decision about 

the inclusion in the EU ETS

• Annex I Directive, clause 5: “When the capacity threshold of any activity in this Annex is… 

exceeded…all units in which fuels are combusted, other than units for the incineration of hazardous 

or municipal waste, shall be included…”

• See Guidance on interpretation of Annex I

https://ec.europa.eu/clima/sites/clima/files/ets/docs/guidance_interpretation_en.pdf

58

Model answer

MP

https://ec.europa.eu/clima/sites/clima/files/ets/docs/guidance_interpretation_en.pdf


• Uncertainty assessment

• GD4, GD4a, Training Events on Uncertainty assessment

• Tool for “uncertainty assessment”  see in the afternoon

• Unreasonable costs

• GD1, Training Events on Uncertainty assessment

• Tool for “unreasonable costs”  see in the afternoon

• Sampling and analysis

• GD5, GD5a, Training Events on Sampling

• Tool for “Frequency of analysis”  see in the afternoon

• Risk assessment

• GD6, GD6a, Training Events on Uncertainty assessment

• Tool for “risk assessment”  see in the afternoon

• Biomass issues: see (forthcoming update of) GD3

• Continuous emissions monitoring systems (CEMS): see GD7
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Useful sources of guidance
Quick 

Guides
Operators

Aircraft

operators
NABsVerifiersCAs

Exemplar MP

Exemplar IR

Exemplar MP Update

GD5a Exemplar SP

GD6a Exemplar RA

RA Tool

Frequency Tool

Checklist MP

Checklist AER

FAQs

Guidance Document 1 – General guidance (stationary installations)

GD-specific issues

Template issues

General issues

with hyperlinks to..

AER user manual

IR user manual

T7 IR Template

T1 MP Template

T4 AER Template

GD3
Biomass

GD5
Sampling &

Analysis

GD7
CEMS

GD6
Data Flow,

Control

GD4
Uncertainty

NEW 2020

Training material

Training material

Training material

Tool Unreas. Costs

Paper on data gaps

GD4a Exemplar UA

Tool Uncertainty ass.

Training material

Training “Round Robin” Test

MP



• Exemplar MP

• The “Round Robin test” MP file and Training event
https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/training_round_robin_test_en.pdf

• Exemplar simplified MP (Art. 13)
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Useful sources of guidance

Quick 

Guides
Operators

Aircraft

operators
NABsVerifiersCAs

Exemplar MP

Exemplar IR

Exemplar MP Update

GD5a Exemplar SP

GD6a Exemplar RA

RA Tool

Frequency Tool

Checklist MP

Checklist AER

FAQs

Guidance Document 1 – General guidance (stationary installations)

GD-specific issues

Template issues

General issues

with hyperlinks to..

AER user manual

IR user manual

T7 IR Template

T1 MP Template

T4 AER Template

GD3
Biomass

GD5
Sampling &

Analysis

GD7
CEMS

GD6
Data Flow,

Control

GD4
Uncertainty

NEW 2020

Training material

Training material

Training material

Tool Unreas. Costs

Paper on data gaps

GD4a Exemplar UA

Tool Uncertainty ass.

Training material

Training “Round Robin” Test

MP

https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/training_round_robin_test_en.pdf


Do you have any questions?

MP



The AER Template
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Quick 

Guides
Operators

Aircraft

operators
NABsVerifiersCAs

Exemplar MP

Exemplar IR

Exemplar MP Update

GD5a Exemplar SP

GD6a Exemplar RA

RA Tool

Frequency Tool

Checklist MP

Checklist AER

FAQs

Guidance Document 1 – General guidance (stationary installations)

GD-specific issues

Template issues

General issues

with hyperlinks to..

AER user manual

IR user manual

T7 IR Template

T1 MP Template

T4 AER Template

GD3
Biomass

GD5
Sampling &

Analysis

GD7
CEMS

GD6
Data Flow,

Control

GD4
Uncertainty

NEW 2020

Training material

Training material

Training material

Tool Unreas. Costs

Paper on data gaps

GD4a Exemplar UA

Tool Uncertainty ass.

Training material

Training “Round Robin” Test
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Compliance Cycle

Monitoring 

throughout 

the year

Verification

Annual 

Report

Surrender 

allowances

Legislation 

(“MRR”)
Monitoring plan 

(installation specific)

Improvement 

suggestions

Competent 

Authority Compliance 

checks

Accreditation 

body
Accreditation & 

Surveillance

Picture by

Legislation 

(“AVR”)

AER
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Example installation – 2 (bulk org. chem.)

Category A installation 

producing 

phthalic anhydride 

Name t CO2e

Light fuel oil 4.400

o-Xylene 120.000

Phthalic anhydride -93.500

MI1

o-Xylene
Tube 

reactor

Post 

Combustion Steam

boiler

Distillation

column
MI4

Phthalic anhydride

+ 3 O2

V2O5/TiO2

Steam distribution network

CO2

M

Light fuel oil
T

M

MI2

MI3

AER
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Source Streams
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Source Steams - LFO



67

Source Streams - Materials



• …a data gap occurred?

• Example: Operator fails to read storage tank level at the end of the 

year. Last reading was on 20 Dec. Operator proposes to 

conservatively close data gap based on specific energy consumption

• How can this be reported in the AER?

• What are the implications on verification?

68

What if…?

AER



• What if a data gap occurred?

69

AER

Model answer



• What are the implications on verification?  see “IR Template”
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Model answer

Task Force paper on data gaps:

https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/data_gaps_en.pdf

AER

https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/data_gaps_en.pdf
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Example installation – 3 (nitric acid)

Category B installation 

producing 

nitric acid

Name t CO2e

N2O (CEMS) 52.000
Ammonia

Air

Pt-Rh catalyt
Absorption 

column
Nitric Acid (60%)

Flue gas 

cleaning
Ammonia

CEMS

MI1

MI2

2 NH3 (g) + 4 O2 (g) + H2O (l) → 3 H2O (g) + 2 HNO3 (aq)
N2O

AER
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Measurement based approach
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Example installation – 1 (glass)

Category B installation 

producing 

container glass 

Name t CO2e

Light fuel oil 75.000 

Diesel oil 1 

Soda ash 5.500 

Dolomite 4.000 

Limestone 1.450 

Coke dust 50 

Shrinkage foil packaging

Furnaces (~1.500 C)

Furnace 1 (S1)

Furnace 2 (S2)

Furnace 3 (S3)

Oven 1 (S5)

Oven 2 (S6)

Oven 3 (S7)

Oven 4 (S8)

Oven 5 (S9)

Annealing ovens (~550 C)

M

T

M

F
o

rm
in

g
m

a
c

h
in

e
s

Diesel oil (F2)

L
ig

h
t 

fu
e
l
o

il
(F

1
)

M

M
M

M

Soda ash

Limestone

DolomiteSilica Sand

FeldsparCullet

T

S
Propane gas bottles

M

M

T

S

M

Storage tank

Sampling point

Primary 
measurements

Weighbridge (WB1)

M

Conveyor belt

weigher (CB1)
Reject

Coke 

dust

Oven 6 (S10)

M

M M

M
Other 
measurements

F3F4

F5

F6

F7

S4

S11

M1

M6

M7M8

M9

AER



• Hidden sheet in the AER Template ( see AER user manual)

• Add default values (tier 1 or 2a) for fuels and materials (e.g. NCV, EF,…)

• Set default status to fossil/non-fossil

• Set detailed name to mandatory/optional

• Add fuels/materials, e.g. as ‘commercial standard fuels’ pursuant to Art. 31(4)
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MSParameters

AER



• User manual
https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/aer_user_manual_en.pdf
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Further guidance

AER

https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/aer_user_manual_en.pdf


• Updated tier definitions

• Biomass fraction

• Process emissions

• Minor updates to sector-specific requirements (Annex IV)

• Reporting of (non-)sustainable biomass, if changes are even necessary

• Updated GWPs

• Planned for Q1 of 2021
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Update for phase 4

AER



Do you have any questions?

AER



The IR Template
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Compliance Cycle

Monitoring 

throughout 

the year

Verification

Annual 

Report

Surrender 

allowances

Legislation 

(“MRR”)
Monitoring plan 

(installation specific)

Improvement 

suggestions

Competent 

Authority Compliance 

checks

Accreditation 

body
Accreditation & 

Surveillance

Picture by

Legislation 

(“AVR”)

IR



Two types of improvement reports:

• Art. 69(1) MRR: “An operator of an installation shall submit to the competent 

authority for approval a report containing the information referred to in 

paragraph 2 or 3, [...]” if the following situations are relevant:

• Art. 69(2) MRR: “[...] operator does not apply at least the tiers required pursuant to the 

first subparagraph of Article 26(1) to major source streams and minor source streams and 

pursuant to Article 41 to emission sources,[…]”, OR

• Art. 69(3) MRR: “[…] operator applies a fall-back monitoring methodology [...]”

• Art. 69(4) MRR: “Where the verification report [...] states outstanding non-

conformities or recommendations for improvements […]”
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Background

IR



• Operator has to submit an Improvement Report to the Competent Authority 

for approval by 30 June in regular intervals, if the required tiers are not met:

• Category A installation, every 4 years (CA may extend it to 5 years)

• Category B installations, every 2 years (CA may extend it to 4 years)

• Category C installations, every 1 year (CA may extend it to 3 years)
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Improvement reports – Art. 69(1)

IR



• PA producing installation:

• Category B instead of A and cannot meet the highest tier for AD of LFO

• A data gap occurred (see example for AER) 

 verifier reported an outstanding non-conformity

• Verifier recommended improvements for the operator’s sampling procedures
82

Storyline for the example

IR
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Improvement description
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Some insights into verification

AVR Guidance: Reporting outstanding issues
https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/avr_classification_reporting_issues_en.pdf

IR

https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/avr_classification_reporting_issues_en.pdf
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Some insights into verification

AVR Guidance: KGN II.3 on process analysis

https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/kgn_3_process_analysis_en.pdf

IR

https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/kgn_3_process_analysis_en.pdf
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Non-conformities
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Recommendations for improvement
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Source streams



• Minor updates expected, e.g. interval extensions in Art. 69

• Planned for Q2 of 2021
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Update for phase 4

IR



Do you have any questions?

IR



Tools for operators
Uncertainty assessment
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• Article 12(1) MRR requires the operator to submit to CA an uncertainty assessment as 

supporting document to the MP that should contain the following information:

• Evidence for compliance with uncertainty thresholds for activity data

• Evidence for compliance with uncertainty required for calculation factors, if applicable

• Evidence for compliance with uncertainty requirements for measurement based 

methodologies, if applicable

• If a fall-back methodology is applied, an uncertainty assessment for the total emissions
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Background

Uncertainty



Example: Category C installation consumes 280 kt coal

• Tier 4 is required for the determination of the 

fuel quantity (Uncertainty: ±1.5%)

Uncertainty – What it means 

kt coal

Tier 4 ±1.5% (2σ)

Source: 1.96σ ≙ 95%

Achieves Tier 4
Achieves Tier 3

“True value” to be

within this range

This means that the measurement system 

needs to provide results that allow the “true 

value” to be within 280 ± 4.2 kt (±1.5%) at 

the 95% (2σ) confidence level. 270 272 274 276 278 280 282 284 286 288 290

1σ1σ

Uncertainty



• Uncertainty assessment is not 

necessarily very demanding

 many simplifications apply

• BUT: in reality some of the resulting 

uncertainties will need to be 

„combined“ ( see next slide)
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Simplifications

Source: EC Guidance Document 4

Measuring instrument is 

subject to relevant national 

legal metrological control

Measuring instrument is not

subject to national legal 

metrological control

Uncertainty = Maximum 

permissible error in service 

allowed by relevant national 

legal metrological control

Specific 

uncertainty 

assessment

Measuring instrument is 

installed in an environment 

appropriate for its use 

specifications

Uncertainty =  Maximum 

permissible error specified for 

that measuring instrument in 

service

OR

Uncertainty =  Uncertainty 

obtained by calibration

multiplied by a conservative 

adjustment factor

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

Uncertainty



• Step 1: Mathematical relationship Q = P – E + (Sbegin – Send)

• Step 2: Determine standard uncertainty “in service” 

for each input quantity

• Route 1: MPES from manufacturer‘s specification for P (NMLC)

 MPES usually rectangular distribution  convert to standard uncertainty

• Route 2b: Calibration for Sbegin, end (e.g. standard u = ±5%)

• Step 3: Check for any correlation between input quantities
(e.g. all Pi correlated because they are measured on the same instrument)

• Step 4: Combine uncertainties

• Step 5: Calculate expanded uncertainty u(95%, k=2)= 2*uQ

Example – Step-by-step approach 

𝑢𝑷𝒊 =
𝑴𝑷𝑬𝑺

3

𝑢𝑸 =
𝟐 ∙ 𝑼𝑺

𝟐 + 𝑼𝑷
𝟐

𝑸

1. Let‘s say simplification CO-1 applies (NLMC)

2. Let‘s say simplification CO-2a/b applies

(installed in an appropriate environment)

3. How does that impact the uncertainty

of the total quantity?

Uncertainty



• Guidance and many examples can be found in: 

• GD4 & GD4a

• Training events
https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/uncertainty_assessment_training_material_en.pdf

https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/uncertainty_assessment_en.pdf

• Tool for uncertainty assessment
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Useful sources of guidance

Uncertainty

https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/uncertainty_assessment_training_material_en.pdf
https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/uncertainty_assessment_en.pdf


• Similar functioning as tool for “unreasonable costs” 

• Contains guidance based on GD4/GD4a

• Contains further guidance on how to proceed if a parameter is unknown 

(e.g. type of distribution) conservative values applied

Tool for uncertainty assessment

a.

Quantity (Import, 

Consumption,..)

Quantity per 

measurement 

[e.g. t or Nm³] 

Annual 

number of 

measurement

s

Annual 

quantity [e.g. t 

or Nm³] 

Uncertainty 

related to 

each 

measurement

Type of 

distribution

Standard or 

expanded 

uncertainty?

Value "in 

service"?

Conversion 

factor to "in 

service"

Correlated or 

uncorrelated?

i. Import from supplier XY 25 400 10 000 1,23% normal standard not in service 2,0 uncorrelated

ii.

iii.

iv.

v.

Amount of fuel or material imported to/consumed within the installation

Uncertainty



Set-up 1: Purchased amounts + stock level readings

• Purchases:

• Annual quantity: 1 350 t 

• Uncertainty: 0,53% (MPES)

• Storage tank:

• Capacity: 700 t

• Uncertainty: 3% (calibration)

Set-up 2: Separate flow meters

• Flow meter 1:

• Annual quantity: 1 200 t 

• Uncertainty: 2% (calibration)

• Flow meter 2:

• Annual quantity: 150 t 

• Uncertainty: 1% (calibration)
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Tool for uncertainty assessment - Example
• Example: Bulk organics (PA) producer n the morning session

MI1

o-Xylene
Tube 

reactor

Post 

Combustion Steam

boiler

Distillation

column
MI4

Phthalic anhydride

+ 3 O2

V2O5/TiO2

Steam distribution network

CO2

M

Light fuel oil
T

M

MI2

MI3
M

M

Uncertainty
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Model answer

This is the uncertainty to be checked against tier

thresholds for compliance!

Uncertainty
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Model answer



• Exemplar Improvement report

• User manual
https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/ir_user_manual_en.pdf
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Further guidance

IR

https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/ir_user_manual_en.pdf


Do you have any questions?

Uncertainty



Tools for operators
Unreasonable costs
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• MRR allows to deviate from applying the required tiers or methodologies if 

the operator can either demonstrate technical infeasibility (Article 17) or 

unreasonable costs (Article 18)

• Costs to be taken into account: 

• Investment costs

• O&M costs

• Other costs, e.g. costs for analyses

• IMPORTANT! Only costs which are additional and can be clearly attributed to 

the improvement measures can be taken into account  no double counting
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Background

Costs are considered unreasonable, where the “costs exceed the benefit”!

Unreasonable costs



P specified allowance price = 20 € / t CO2(e)

AEm Average emissions from related source stream(s) [t CO2(e)/year]

IF Improvement factor

Improvement factor: 

• for AD: “Uncertainty achieved – Uncertainty required”

• for improvements not related to AD:  1%
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Benefit
IFAEmPBenefit 

Unreasonable costs
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Unreasonable cost – Example 
How to proceed if Articles 32 to 35 incur unreasonable costs?

Operator has to apply 

S&A

Apply lower tier 

(i.e. default values)

Costs 

unreasonable?

non-accr. lab 

unreasonable?

Apply tier 3 with lab and 

frequency not incurring 

unreasonable costs

Yes

No

No

Yes

Frequency =1?

Lower frequency 

by 1

Minimum (“1/3”-rule/

Annex VII) frequency

Use non-accr. lab
Yes

No

Costs 

unreasonable?

No

Yes

See GD5, Training on sampling, and 

Tool “frequency of anaylsis”

See GD1, Training on 

unreasonable costs and Tool 

for unreasonable costs

Unreasonable costs



• Guidance and many examples can be found in: 

• GD1

• The “Round Robin test” Training event
https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/training_round_robin_test_en.pdf

• Training events
https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/unreasonable_costs_en.pdf

• Tool for unreasonable costs
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Useful sources of guidance

Unreasonable costs

https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/training_round_robin_test_en.pdf
https://ec.europa.eu/clima/sites/clima/files/ets/monitoring/docs/unreasonable_costs_en.pdf


• New gauge meter (allows tier 4):

• Cost: 15 000 € 

• Deprecation period: 8 years

• Existing gauge:

• O&M: 500 €/year 

(same as for new one)
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Tool for unreasonable cost - Example
• Example: Bulk organics (PA) producer in the morning session

Unreasonable costs
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Model answer

Unreasonable costs



Do you have any questions?

Unreasonable costs



Tools for operators
Frequency of analysis
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• When sampling & analysis is required (EF, NCV, C-content,..), the provisions 

in Articles 32 to 35 have to be applied (sometimes not in full, e.g. where the 

tiers refers to ‘industry best practices’)

• Article 35: Minimum frequencies as listed in Annex VII MRR to be applied

• Reasons for derogation:

• A frequency based on analytical variation of results that is no more than 1/3 of 

the uncertainty value of the corresponding activity data tier

• Unreasonable costs
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Background

Frequency of analysis
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Tool for frequency of analysis - Example

# of sample NCV [GJ/t]

1 42.28

2 42.41

3 42.35

4 42.68

5 42.44

6 42.40

7 42.68

8 42.60

9 42.02

10 42.33

11 42.41

12 42.20

• A category B installation is firing 

heavy fuel oil

• Annex VII requires a frequency of 

analysis of ≥ 6 times per year

• Can the operator lower the 

frequency due to the 1/3 rule given 

the monthly analysis results from 

the previous year?

Frequency of analysis



• Step 1: Determine the uncertainty of the analytical results. This could be the 

expanded standard deviation of the m analytical values using the Student’s 

t-factor (t95%,m-1)

• Step 2: Determine 1/3 of the tier required for the activity data of that same 

source stream

• Step 3: determine n as the minimum frequency of analysis

 Those steps can be performed by the “frequency of analysis” tool

The “1/3” rule

𝑢𝑡𝑜𝑡𝑎𝑙 =
𝐴𝐷 𝑡𝑖𝑒𝑟 𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 %

3

𝑢𝑖 = 𝑡95%,𝑚−1 ∙ StDev

𝑛 =
𝑢𝑖

2

𝑢𝑡𝑜𝑡𝑎𝑙
2

Frequency of analysis
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Model answer

Frequency of analysis



Do you have any questions?

Frequency of analysis



Tools for operators
Risk assessment
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• Article 12(1)(b) requires operators to submit the results of a risk assessment 

to show that the control measures are appropriate for the identified ‘inherent 

risks’ and ‘control risks’ 

• Inherent risk: Risk for (material) misstatements in the data flow before any 

control activities

• Control risk: Risk for (material) misstatements in the data flow not prevented 

or detected and corrected on a timely basis by the control system

• Articles 58 and 59 require procedures for data flow and control activities
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Background

Risk assessment



Risk [t CO2 per year] = Probability [%] x Impact [t CO2 per year]

• Example:

• If a meter fails every five years (i.e. 20% probability in a certain year) and the meter is 

only read once per year, one whole year‘s data is lost, at worst. 

• If the associated emissions are, e.g. 20.000 t CO2 per year, 4.000 tCO2 per year are at 

risk, on average.

• How can you lower the risk?

• E.g. install a redundant meter  lowers the probability to 4%

• E.g. read the meter more often, such as monthly  lowers the impact to 1/12
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What is risk?

Risk assessment
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Data flow and 
control system

Data flow  Inherent risk

Control activities  Control risk

See GD6 on Data Flow

See GD6 on Control System

Risk assessment



• Glass producer (“Round Robin” files)

•  see tool
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Tool for risk assessment – Example 

Shrinkage foil packaging

Furnaces (~1.500 C)

Furnace 1 (S1)

Furnace 2 (S2)

Furnace 3 (S3)

Oven 1 (S5)

Oven 2 (S6)

Oven 3 (S7)

Oven 4 (S8)

Oven 5 (S9)

Annealing ovens (~550 C)

M

T

M

F
o

rm
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g
m

a
c
h
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e
s

Diesel oil (F2)

L
ig

h
t 

fu
e
l
o

il
(F

1
)

M

M
M

M

Soda ash

Limestone

DolomiteSilica Sand

FeldsparCullet

T

S
Propane gas bottles

M

M

T

S

M

Storage tank

Sampling point

Primary 
measurements

Weighbridge (WB1)

M

Conveyor belt

weigher (CB1)
Reject

Coke 

dust

Oven 6 (S10)

M

M M

M
Other 
measurements

F3F4

F5

F6

F7

S4

S11

M1

M6

M7M8

M9

Risk assessment



122

Model answer

Risk assessment



Do you have any questions?

Risk assessment



Tools for CA
MP Checklist
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MP Checklist



Tools for CA
The “AER” Tool

126



• Similar to tools for free allocation: NIMs Tool, ALC Tool, NE&C Tool,…

• Integrity checking of operator‘s AER files

• Aggregation into an Excel database  allows for automatic checking

• Tool not published on website  contact us in case you do not have it

127

AER Tool



Tools for CA
AER/VR Guidance and Checklist
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AER & VR Checklist



Tools for CA
Risk-profiling tool

130



• Risk-based selection for spot checking installations

• For inspections

• For detailed MP/AER/VR checking (annually)

131

Risk-based profiling tool



Do you have any questions?



Thank you for your attention
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