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Abstract

(4]

The methodology report ‘2006 IPCC Guidelines for National Greenhouse Gas Inventories’ shows higher tier

method can be a good practice, which uses country-specific or plant-specific data when calculating greenhouse gas

emissions by country. We review the methodology report to present principles of using plant-level data and also

examine examples of using plant-level data in chemical and metal industry in 20 countries for the purpose of

quality improvement of national greenhouse gas inventories. We propose that Korea consider utilizing

plant-level

data, as reported according to ‘Greenhouse gas and Energy Target Management Scheme’, in the following order as

a preference. First, the data can be utilized for quality control of Korea’s own parameters, when Tier 2 method is

adopted and bottom-up approach is not applicable. Second, both plant-level data and IPCC default data can be used

together, combining Tier 1 method with Tier 3 method. Third, we can also use acquired plant-level data and

country specific parameters, combining Tier 2 method with Tier 3 method. Fourth, if the plant-level data involves

all categories of emissions and the data is proven to be representative, we can apply Tier 3 method. In this case, we

still need to examine the data to check its reliability by a consistent framework, including appropriate quality

control.
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Table 1. Examined Annex | countries.

o 47 SATLs Q=

Countries

Annex [

Austria, Australia, Canada, Denmark, Finland, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Netherlands,

New Zealand, Norway, Poland, Portugal, Sweden, Switzerland, United Kingdom

Table 2. Greenhouse gas reporting scheme related to plant level data.

Country Scheme Regulation and Guidelines Starting year Source category Threshold emissions
Directive 2003/87/EC
EU Emission 1r'ec l.ve . —Energy industries More than
EU-27 . Guidelines for the monitoring .
.y Trading System . 2005 —Manufacturing 25,000 tons of
countries (EU ETS) and reporting of greenhouse industries CO., calyear
gas emissions (MRG) 269y
—Energy industries
. —Manufacturing More than
GHG Report 40 CFR 98 (Mandats . .
Us® Pro ran;3 I()((;vﬁ{lg}gRP) reenhou%e( a: r;edo(:iiyn ) 2010 industries 25,000 tons of
& £ 8¢ gas feporting -Landfill CO, eq eq/year
- Livestock
National Greenhouse —Ene.rgy 1ndu.s tr} e
as and Energy NGER Act —Fugitive emissions More than
Australia® & . ) o 2007 —Manufacturing 25,000 tons of
Reporting System Technical guidelines . .
(NGERs) industries CO, eq/year
- Waste
—Energy industries
Republcof Energy Targer  FEATEWork Acton Low oegiming 201y Morotun
P @ &y & Carbon Green Growth 2012 € & R 25,000 tons of
Korea Management Technical Guidelines ~Manufacturing CO, eq/year
Scheme (TMS) industries 269y
- Waste
MEU(2013)

@US EPA (2013a)
© Department of the Environment (2013)
@ Ministry of Environment (2012a; 2012b)
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Fig. 1. Decision tree for estimating GHG emissions from stationary combustion (IPCC, 2006). Activity Data (AD)
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Table 3. Tier 2 QC using plant level data in chemical industry.
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Source
Contents .
category*
- Archiving sufficient information for an independent review of the time series of emissions
beginning in the base year.
Plant-level data smmng in " . .
- Inconsistencies between plants to check errors, different measurement techniques, or result
from real differences in raw materials, operational conditions or technology.
Activity data comprising input and output data; Calculations and estimation method; List of 2B1
Audit of assumptions; Documentation of any plant-specific measurement method, and measurement results.
udit o
Plant-specific Documentation of plant-specific measurement methodology; Documentation of plant-specific
dada check measurement results; Emissions estimation method and calculations; Process feedstock (s) and B8

product (s); Activity data employed in emissions calculations; Documentation of process
technology and configuration; List of assumptions

Evaluation of

Tier 3 method processes in the country as a whole.

Representative of plant emissions; Representative of petrochemical and carbon black production

Emission

measurements Referencing QC procedures in use and inclusion in the QC plan.

from individual % Appropriateness of the number of samples and the frequency of sample collection
plants

Comparison of
emissions estimates
using different

default emission factors.
approaches

Comparison of calculated emissions using data from individual plants (bottom-up approach) to
emissions calculated using national production data (top-down approach) or/and the suggested

*2B1 Ammonia Production; 2B2 Nitric Acid Production; 2B3 Adipic Acid Production; 2B4 Caprolactam, Glyoxal and Glyoxylic Acid Production;
2B5 Carbide Production; 2B6 Titanium Dioxide Production; 2B7 Soda Ash Production; 2B8 Petrochemical and Carbon Black Production; 2B9

Fluorochemical Production
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Table 4. Tier 2 QC using plant level data in metal industry.

Source
Contents
category*
Check on double-counting or omission of emissions from reducing agents and process materials. 201 ~
Review on inconsistencies between sites to check errors, different measurement techniques, or 202
real differences in emissions, operational conditions or technology. 205~
Site-specific *Particularly relevant to the plant-specific estimates of amounts of reducing agents or reported 206
activity data check carbon content of process materials.
Magnesium production volumes and process types; Cover gas with global warming potential
consumption/composition or magnesium production; Plant-level QA/QC results; Calculations 2C4
and estimation method; A list of assumptions
) Comparison of aggregated plant-level estimates to industry totals for process materials 2C1
Comparison of consumption.
emissions estimates
S Aggregation of emissions estimates from each smelter to estimate total national emissions. 2C3
using different
approaches Comparison of aggregated individual plant-level estimate to national magnesium production data 24

or (in the case of SF) national consumption data attributed to magnesium use.

Assessment of
emission factors

Review on the level of QC associated with the underlying data.

*2C1 Iron and Steel Production; 2C2 Ferroalloys Production; 2C3 Aluminium Production; 2C4 Magnesium Production; 2C5 Lead Production; 2C6

Zinc Production
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Table 5. Nations’ Tier 2 QC using plant level data in chemical industry.

. . S
Country Source-specific Quality Control catzlglf)cril "
. Quality control assessment of the fulltime series of activity data, EFs and emissions estimates
Australia
reported under NGERS.
. Natural gas input from energy balance checked for plausibility with ammonia production figures
Austria K . . 2B1
using the plant specific, conversion factor 0.451 t natural gas per tonne NH;.
All activity data are site-specific and reported to industrial output statistics or reported due to 2B2. 2B10
monitoring of environmental or emissions permit of a company. ’
Finland .Produc.tlon data or ca.tIC}llated emission data of plants been checked with EU-ETS data or 2B2. 2B10
industrial output statistics.
Emission factors are based on accurate measurements of a company representing the best possible B2
knowledge of that production process and equipment.
Only emissions figures among Information provided by producers be listed in the CRF tables due to B3
Germany confidentiality protection.
The results of JI project compared with the inventory data.
All the information received by the plants is archived in the Input File of the Greek Inventory system.
Greece The main source for the estimation of emissions is the data received directly by the one plant 2B2
operating in Greece.
Emissions been checked with the relevant process operators and with data reported to the national 2B1, 2B2,
EPER/E-PRTR registry. 2B3,2B10
Italy
Emissions and activity data been checked against the relevant information reported by operator to 2B1,
the national competent authority for the ETS. 2B2,2B3
Netherland The N,O emissions of HNOj; production verified by EU-ETS. 2B2
The plant reports as required by the voluntary agreement and inventory team tracks emissions 2B1,
and AD for the plants. 2B5, 2B6
Norway
The plants are covered by the EU ETS and their emissions are verified annually. Inventory team 2B2,
tracks the emissions and AD for the plants. 2B8, 2B10
Sweden Emissions are reported in the plant-specific environmental reports and studied annually to

retrieve the most appropriate data for the GHG inventory.

*2B1 Ammonia Production; 2B2 Nitric Acid Production; 2B3 Adipic Acid Production; 2B4 Caprolactam, Glyoxal and Glyoxylic Acid Production;
2B5 Carbide Production; 2B6 Titanium Dioxide Production; 2B7 Soda Ash Production; 2B8 Petrochemical and Carbon Black Production; 2B9

Fluorochemical Production; 2B10 Other chemical industry

(IPCC, 2011). EUETS dH| ¢|E]:= =4 7}e|312]2] )
EFoz A LY BEAtas wWEA+E
a2 Fgshs 5 ueks wAlog EU 2A7EA
Ml E8] T 7)edslar gloh(IPCC, 2011; = 7).
2010e) Al&¥ EU =71e] <Ml 2] HuAE A
Bl zre] 247) =717} ETS dlo|Els FAA=/FA
BE Brog ARgslg e 157) Z7}7} ETSel| o)
2t A E R B sk v &Sk A4 AMEsla, 167)
7R S7ka i EA S S 5=, 107 =
7He B5AEE 37 e #8315 (IPCC,
2011; & 7). FA Ao AHSE ol A AT E =

Ssb % 6ol & A4S AT 4 ek

3.4.2 3% NGERS

Sturgiss (2010)= F3F9] 7} <wl=e]7} H=A
U F7F I{ASE AMHEEE Tier 2 WhgelA
NGERS®| =]o 2 A7 wjEA S-S g &
£33k Tier 3 WPo2 28 Foleta W3l 559
=7b AN Ml ERE T2 olUA], AR, )
718l A Tier 2 W& A FolH, oMoz A
7] AAHE S8 2REE dael A3t Muhgel &
T4 wlZel Tier 3 Wo] o]u] AREE 3 Q] ¢]
= NGERS ul| &g ¢F 50%2 x}x|3h} (Sturgiss,
2010). NGERSE 53] <Ak 2sh, Aoz, g
vel Qd4o] ekagheel Hat A £F] At
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Table 6. Nations’ Tier 2 QC using plant level data in metal industry.

. . S
Country Source-specific quality control catz,lglz)cri "
Specific PFC emissions during anode effects were determined via industry measurements carried out
Germany . . 2C3
in 1996 and 2001 at all plants in Germany.
In order to ensure the quality of the estimation, each plant’s reports are checked in two ways: following
the time-series trend of the specific plant; comparing each plant’s report with the general trend for
the current year. 2C1
Greece All the data gathered in the Input File of the Inventory at the end of the annual inventory circle.
Plant specific production data collected by the inventory team whenever available.
In the recent years, the estimations of both CO, and PFCs emissions from aluminum production being 2C3
conducted in close cooperation with the respective Greek plant.
Emissions from the sector checked with the relevant process operators.
Production supplied by national statistics and the only national producer ALCOA, in addition with data
reported in a site-specific study, been checked. 2C3
Italy Emissions been checked with data reported under EU-ETS.
Emissions from magnesium foundries annually compared with those reported in the national EPER/
E-PRTR registry while for the iron and steel sector emissions reported in the national EPER/E-PRTR 2C1
. .. . 2C4
registry and under the Emissions Trading Scheme.
New Zealand Reported estimates of CO, emissions verified with data provided by the two steel producers under ¢l
the NZ ETS.
The plant is covered by the EU ETS and their emissions are verified annually. Inventory team tracks ¢l
emissions, AD and IEF for the plant.
Norway
The plants report as required by the voluntary agreement. Inventory team tracks emissions and AD 2C2,
for the plants. 2C3,2C7
Data on selected production compared to data collected from installations/entities covered by
Poland
the EUETS.
All plants report their emissions in environmental reports. For plants included in the EU ETS
the report data is scrutinized and compared to EU ETS data. 2Cl1
Detailed carbon mass balances compiled for plants under EU ETS.
Sweden —
CO, emissions reported by the plant. 2C2
Both plants report their emissions in yearly environmental reports. For the one plant included in 207

the EU-ETS the reported activity data and emissions are analysed and compared to EU-ETS data.

*2C1 Iron and Steel Production; 2C2 Ferroalloys Production; 2C3 Aluminium Production; 2C4 Magnesium Production; 2C5 Lead Production; 2C6
Zinc Production; 2C7 Other

deolel7t A=, A8 CO, wiEASE 7I1E A 2AWE 1EEle] gEAel vEE AT
Tier 2 steiu|ele} wlwste] XL ZAEse 24 Fonjs|of dich 24, A XS 23]
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Table 7. Use of ETS data for the purposes of the national GHG inventory (IPCC, 2011)*.
Member state Status of use of Use of emissions Use of activity data Use of emission Use for quality
ETS data factors assurance
Austria Used v v v v
Belgium Used v v v
Bulgaria Not analyzed
Cyprus Used v v
Czech Republic Used v v 4 4
Denmark Used v v v
Planned to use for
Estonia verification in 2011 4
submission
France Used v v
Finland Used v v v v
Germany Used v v
Greece Used v v v
Hungary Used v v v v
Ireland Used V4 v 4
Ttaly Not analyzed v v v
Latvia Used v v v v
Lithuania Not indicated
Luxembourg Not analyzed
Malta Used v v
Netherlands Used v
Poland Not analyzed v
Portugal Used v v v v
Romania Used v
Slovakia Used v v
Slovenia Used v v v
Spain Used v
Sweden Used v v v
United Kingdom Used v v v

*Analyzed based on 2010 submissions
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Fig. 2. Decision tree for selecting plant level data (a) plant level activity data; (b) plant level emission factor (Sturgiss, 2010).
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Fig. 3. Sectoral GHG emissions in Korea in 2010 (a) Sectoral GHG emissions (unit: million tons of CO, equivalent; %);
(b) GHG emissions in Industrial Process and Product Use (unit: million tons of CO, equivalent).
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Table 8. Comparisons of source categories covered in 2006 IPCC guidelines, 2000 good practice guidance, national
inventory report of ROK, and target management scheme (GIR, 2012; IPCC, 2000; IPCC, 2006; MOE, 2012a).

2000 Inventory of Target
2006 IPCC Guideline GPG* ROK Management
(as of 2012 NIR) Scheme
2B Chemical Industry
2B1 Ammonia Production v v v
2B2 Nitric Acid Production v v v
2B3 Adipic Acid Production v v v
2B4 Caprolactam, Glyoxal and Glyoxylic Acid Production
2B5 Carbide Production v v v
2B6 Titanium Dioxide Production
2B7 Soda Ash Production v
2B8a Methanol NE 4
2B8b Ethylene v v
B8 Petrochemical and Carbon 2B8c Ethylene Dichloride and Vinyl Chloride v v
Black Production Monomer
2B8d Ethylene Oxide v
2B8e Acrylonitrile v
2B8f Carbon Black v v
2B9 Fluorochemical Production 2B9a By-product Emissions 4
2B9b Fugitive Emissions
2B10 Other (please specify) v
2C Metal Industry
2C1 Iron and Steel Production v v v
2C2 Ferroalloys Production v v v
2C3 Aluminium Production v
2C4 Magnesium Production
2C5 Lead Production v
2C6 Zinc Production v
2C7 Other (please specify) v
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