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Legislation

Monitoring and Reporting Regulation (MRR)
Chapter Illl — Section 2 - Sub-Section 3 - Calculation Factors
Article 30

Calculation Factors — two ways:

1. Default values, or,

2. Values based on Analysis
— General Provisions in Article 32-35
= Article 33 — Sampling Plan
= Article 35 - Frequencies for analyses
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What are Calculation Factors

‘calculation factors’ means net calorific value,
emission factor, preliminary emission factor,
oxidation factor, conversion factor, carbon content
or biomass fraction (Article 3.7)
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Article 33 — Sampling Plan

* [f calculation factors are determined by analyses,
the operator shall submit a sampling plan to the
CA for approval

* Analyses, sampling, calibrations and validations
for the determination of calculation factors are
carried out by applying methods based on
corresponding EN standards. (Article 32.1)
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Key Elements Defined in a Sampling Plan

Step-by-step Approach

|dentify involved parties

|dentify objectives and define technical goals

Determine generic level of testing required (with reference to objectives)

|dentify constituents to be tested

Research background information on source/material

|dentify Health and Safety precautions

Select sampling approach. Identify type or sampling probabilistic versus judgemental
|ldentify most appropriate sampling technique to address sampling requirements -
Document the Sampling Plan -

Send to CA for Approval -

Undertake sampling according to the Sampling Plan

NN N s T S o S
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Summary - Requirements Sampling Plan

* Written procedure to be submitted to CA for approval:
—Sample preparation, transport and storage
—Locations, frequencies, quantities
—Responsibilities

* Representative sampling
* [n agreement with laboratory

« Adaptation in accordance with actual heterogeneity -

If homogenous - Simple Sampling Plan
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Further Guidance

* NL will develope a general guidance according to MRR
Incl. process for producing a sampling plan

* Build on

—previous work (e.g. UK "Guidelines on Ash Sampling
and Analysis”)

—standards
—experience from MS
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Article 35 - Frequencies for analyses

« Minimum frequencies for analyses according to Annex VII (article 35.1)
—Annex VIl in MRR ( = Table 5 in MRG)

» CA can decide on a different frequency if:
— minimum frequencies not available (Article 35.2)
- If available:
» requiered frequency incur unreasonable cost (Article 35.2(b)), or,

= analytic value < 1/3 of the uncertainty value with regard to the activity
data detarmination (Article 35.2(a))
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How to Determine Compliance with Article 35.2(a)

Proposal:

Use "Uncertainty Emission Factor Excel Tool”

"Simpler, more Efficient and more Effective”
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Compliance Conference 2012

"Simpler, more Efficient and more Effective”
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 Excel Tool
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2 SenterNovem InfoMil
3 enterivove Nroivil
In the MRGZ the sampling and analygsis frequency For determining parameters like the
emission Factor and the net calorific value are not specified. Instead of the freguency
an uncertainky requirement applies to these parameters. The uncertainty of a parameter
used For the calculation of carbondioxide emissions shall be less than W13 of the
uncertainty requirement for the amount of fuel or material. As the uncertainty of a
parameter can be reduced by increasing the number of samples and analysis or the
representativeness of the = ples_ the tainky requi of that parameter c.an
be stricter than that for the amount of fusel or material.
4
when determining a par er of a source stream the minimum sampling and analysis
Freq N bo the tainty requirement can be derived from historical data_
wWhen this frequency is applied. the uncertainty shall still be determined during each
reporting gear, because the variations in a parameter of a source stream camn bhe
different from gear o gear. This is for example the case when the supplier of the
Source stream is changed or the sampling methodology is altered.
5
This spreadsheet has been developed in order o support cperators_ In the sheet
=history™ the ini req g is calculated from historical data_ In the shest
=uncertainty™ the actual uncertainty in the annual average value of the parameter is
calculated. Using this cheet an operator can establish during the gear if the frequency
has to be increased in order to the tainkty requi - wWhen the analesis
results are not representative for the same amount oFf fuel or material. the amounts
can be entered and the amount weighted uncertainty is also calculaved_
=3
Mote: Generally this method can well be applied. Howewver in exceptional situations this
is mokt the case_ For example when a refinery switches during the reporting gear to
ancther crude with strongly different properties. In those situations the uncertainky
- requirements shall be met For each type of Fuel or raw material.
= Eefore gou start with sheet “history™. Follow the next steps:
- Select the parameter using the pull down menu in cell D12 or enter its
a description in cell E12
- Enter the unit of the parameter in cell E13 and the required uncertainty For
the gquantity measurement in cell E14 or use the drop down menu in cell 4
10
T
1z Farameter Emizzicn Factar vI
1= Unirs HTd
14 Uncertainty requirement amount Fuslfmaterial | 2.5% [Tier 3] vl
=
4 4 » ki r"-.,Sl:arl: Hiskor ,,p{ LIncerkaink ,,.l'r
Klar
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This sheet helps gou to establish the minimum measurement frequency of a parameter
in order to meet the uncertainty reguirerment._
4
- Enter the analysis dates and results of the historical data in range
5 C20__ D119
- The advised measurement Frequency is given in cell E18_
i
=] Farameter Emis=sion Factor
q Linit= Tl
10 Uncertainty requirement amount Fuslfmaterial 2,50
1 Lousrage walus T2.027 T
1= rlumber of obsereations=s 20
13 Standard dewiation 0,z224 T
14 Student T Factar =045
15 Lncertainty requirement 0,524
16 Fequired standard dewiation averages walues 0,200 T
17 PAinimum number of obsereations 1
1= Lduize For measurement frequency Once per 3 month
19 Fumber DCiate Emi=s=sion Factor Unit=
=0 1 Z-02-1z Tz Tl
=3 2 F-02-12 21 BT
22 b 4-02-12 a2 0Tl
fetc) 4 S-02-12 = T
o4 5 E-02-12 .= 0T
5 [ T-0z-1z T Tl
o5 T g-02-12 = BT
7 = a-0z2-1z2 Tz 0Tl
fer=) a 10-0z2-12 T2,z T
=g 10 n-0z-12 - 0T
20 1 12-0z-12 e Tl
a1 12 12-02-12 1.4 BT
2z 12 14-0z2-12 Tz Tl
14 *l r"-., Skark }.,Hisl:nry' ‘.{" Lincerkainky ,,.l"r
Elar

Naturvardsverket | Swedish Environmental Protection Agency

2012-02-13

13




MMicrosoft Excel - SAMPLE - IT 3 Determining Uncertainty emission Fackor rewl 0409200 F.xis

E ki Redigera Wiza Infoga Farmak Werkkwg Daka Fansker Hislp Aadobe PDF

D25 - &= 719
A =] | [ (] | E | F
1
/\ .
2 SenterNovem InfoMil
This sheet helps you to establish the minimum measurement frequency of a parameter
in order to meet the uncertainty requirement.
A
- Enter the analysis dates and results of the historical data in range
= C20.. D119,
* The advised measurement frequency is given in cell E18.

=

= Fararmeter Emission factor

=] Units [H=ReN]
10 Uncertainty requirerment amount fuelfmaterial 2.5%
11 Lrrarage walue w2000 kgf S
12 Murmber of obsersations 30
15 Standard deviation a, 131 kgssd
14 Student T factor 2,045 Frequency
15 Uncertainty requirement o, 5%
15 Fequired standard dewviation average wvalue 0,300 ks sd /
17 FAinirmurm nurmber of obsersations a
13 Advise for measurement frequency Once per 3 month
19 Murmber Date Emission factor Uhits
20 1 2-02-12 72 [H=RleN|
21 2 3-02-12 721 koS
22 3 4-02-12 2.2 kS
23 A 5-02-12 72 kS0
24 5 5-02-12 71,8 kS0

— = T 17 I B | II P e |
4 4 » Hr"\., Skark }\.,Hisl:or'r Lincerkaink ,,.l"
Klar
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- Microsoft Excel - SAMPLE - IT 3 Determining Uncertainty emission Facktor rev1 04092007 .=1s

Frequency
™ increases

@__j arkiv Redigera Wisa Infoga Formak werkkwg Daka Fansker Hialp Aadobe PDF
D25 -~ B 7o
A, B | e | 8] | E | F
* The advised measurement frequency is given in cell E18.

2

=] FParameter Emissian factaor

=] Units kgssd

10 Uncertainty requirement amount fuel/material 2.5%

11 Average value 72,103 kgsfsd
12 Murmber of observations =0

13 Standard deviation 0,552 kgsfsd
14 Student T factor 2,045

15 Uncertainty regquirement 0,5%

16 Required standard deviation average value 0,300 kgfsd
17 Flinirmmurm number of observations 4

15 Advise for measurement frequency Cnce per rmonth W

19 Murmber Date Emission factar Linits

20 1 2-02-12 2 kegssd

21 2 3-02-12 T2 kegssd

22 3 A4-02-12

23 Lt 5-02-12

24 =3 B-02-12

o5 =3 F-02-12

o6 7 8-02-12

o7 =} Q-02-12

o5 9 10-02-12

ls] 10 11-02-12

=0 11 12-02-12 1.8 kg

=1 12 13-02-12 1.9 kg

o2 13 14-02-12 72 kg

33 14 15-02-12 21 kgss.d

4 4 » k| Skark . History Lincerkbainky 7

Klar
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In this sheet the uncertainty in an annual average value of a parameter is calculated. Enter in range
CZ1__ 0120 the analysis dates and results of the measurements in the reporting gear. The uncertainty in
the annual average wvalue is given in cells C14 and C15. However when the analysis results are
representative for substantially different amounts of Fuel or material, the amounts shall be specified
in range F21_F120. The weighted uncertainty in the annual average value is given in cells C18 and C190

4

a3

B Farameter Emi==ion factor

T Unit= uTd

= Uncertainty requirement amount fuelfmaterial 2.5

a Uncercainky requirement 0,585

10 Augerage value T211 oTd

1 FMumber of obzervations 28

iz Standard dewiation 0,52

1= Student T Factor 2,052

14 Buztual uncertainty average value o221 T

15 0,354 [requirement met]

15 Augerage value [weighted Far the amaount] Teorvs T

17 FMumber of obzervations 28

15 Actual uncertainty awerage value [weighted For the amount] 0,zz3 T

19 0,73 [r=quirement met]

>0 Fumber Date Emis=sion factor Unit= B mount

=1 1 z-0z-12 TZ T 1500

] 2 F-02-12 T2 T 2000

] 2 4-02-12 Tz T 1500

=4 4 B-02-12 Tz T 2000

=5 5] E-02-12 TE T 2000

o6 3 T-0z-12 T2 T 2100

27 T F-02-12 TZ T Zz00

] ] 3-0z-12 T3 T 2300

=9 9 10-02-12 Tz T 2400

20 10 1n-0z2-12 Tza T 2600

=21 1 12-02-12 T2 T ZE00

4 4 Mk r"-., Sl:e;rt ,.{ Histor iﬁ;gertainty ,.-"r : -
Elar
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In this sheet the uncertainty in an annual average value of a parameter is calculated. Enter in range
CZ1__ 0120 the analysis dates and results of the measurements in the reporting gear. The uncertainty in
the annual average wvalue is given in cells C14 and C15. However when the analysis results are
representative for substantially different amounts of Fuel or material, the amounts shall be specified
in range F21_F120. The weighted uncertainty in the annual average value is given in cells C18 and C190
4
a3
B Farameter Emi==ion factor
T Unit= uTd
= Uncertainty requirement amount fuelfmaterial 2.5
a Uncercainky requirement 0,585
10 Augerage value T211 oTd
1 FMumber of obzervations 28
iz Standard dewiation 0,52
1= Student T Factor 2,052 .
14 Buztual uncertainty average value o221 T Req u I re me nt
15 0,354 [requirement met]
15 Augerage value [weighted Far the amaount] Teorvs BT met
17 Mlumber of observations /
15 Actual uncertainty awerage value [weighted For the amount] T 4
19 [r=quirement met]
>0 Fumber Date Emis=sion factor \ Unit= B mount /
=1 1 z-0z-12 TZ T 1500
] 2 F-02-12 T2 3 Jrd
] 2 4-02-12 Tz T 1500
=4 4 B-02-12 Tz T 2000
=5 5] E-02-12 TE T 2000
o6 3 T-0z-12 T2 T 2100
27 T F-02-12 TZ T Zz00
] ] 3-0z-12 T3 T 2300
=9 9 10-02-12 Tz T 2400
20 10 1n-0z2-12 Tza T 2600
=21 1 12-02-12 T2 T ZE00
4 4 Mk r"-., Sl:e;rt ,.{ Histor iﬁ;gertainty ,.-"r : -
Elar
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In this sheet the uncertainty in an annual average value of a parameter is calculated. Enter in range
C21..0120 the analysis dates and results of the measurements in the reporting gear. The uncertainty in
the annual average value is given in cells C14 and C15. However when the analysis results are
representative Ffor substantially different amounts of Ffuel or material. the amounts shall be specified
in range F21._F120. The weighted uncertainty in the annual average value is given in cells C18 and C19.
4 s
o]
- Farameter Emission Factor
7 Unit= T
] Uncertainty requirement amount fueldmaterial 2.5
q Unzertainty requirement 0,8
10 Awerage value V2,398 T
1 Mumber of ob=servations 20 R H t
12 Standard dewiation 2,2 eq u I remen
12 Student T Factor 2,052 t t
14 Actual uncertainky average value 0,E13 HTJ n O m e
15 0,9 [requirement nok met)
1E Buerage value [weighted For the amount] T22ET
17 Pumber of obzervations
13 Buctual uncertainty average value [weighted For the amount] HTd
19 [requirement nok met)
=0 Fumber DOlate Emi==ion Factar \ Unit= Amount /
= 1 2-02-12 TZ T 1500
feres 2 3-02-12 T2a [{a
feee] 3 4-02-12 I [{a 1500
=4 4 B-02-12 20 [{a 2000
=5 1] E-02-12 Kl [{a 2000
=5 E F-02-12 Tz [{a 2100
=7 7 2-02-12 72 [{a 2200
o] g 9-02-12 T4 [{a 2300
2q 3 10-02-12 Tz E T 2400
a0 10 n-0z-1z Tz E T 2500
1 1 12-02-12 vz EA T ZEOO
4 4 » H|""-., Ste;rt ,..{" Hiskar sy il‘_-'lrlh'l;:ﬂn:rl:.':iinl:':..l'‘.-"r - - .
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"Simpler, more Efficient and more Effective”
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