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Why do we need an air emission database ?

B Central data collection, storage and computing
assists to keep in most of the ,inventory rules":
transparency, consistency, completeness,
comparability.

® Provide a link of detailled bottom-up data with
reporting format (NFR)

B Avoid errors in data computing and data transfer

m Efficient data processing
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Software Specification

B An air emission inventory software could include a lot of
content and functionality.

® What functionality/complexity do we need from a software ?

® A wide range of software and data structure complexity is possible

m Software complexity can be decreased if complex calculations (other than

multiplying activity rates with emissions factors) is done externally by e.g excel
spreadsheets.

m High software complexity means high costs regarding
m Implementation (specification)
m User training

® Maintenance (including error searching)
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Data content and functionality (1)

®m ? Integrated inventory
m Reporting to CLRTAP/NEC
Reporting to UNFCCC

L
? Support of spatial distribution
®m EMEP-Grid
®m Air quality-models
m Point sources

m LCP (Large Combustion Plants)

m PRTR (Pollutant Release and Transfer Register)
m ETS (Emission trading)

m Line sources
® Motorways
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Data content and functionality (2)

m ? Accessability
m Single user (local database on PC)
B Multi user system (client/server)

? Storage

® 1 database for a single inventory year

® 1 database for each inventory/submission

m 1 database for multiple inventories (recalculations)

m ? QA/QC

Documentation

Validation (at data import)

Potential outlier detection (at data import)
Detection of Recalculations (History information)
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Data content and functionality (3)

m ? Reports

NEC and CLRTAP reporting: NFR tables

Time series reports (NFR, CRF or SNAP nomenclature)
Identification of recalculations (time series)

Key source analysis

Highlight potential outliers in time series

Specific tables for inventory report

Reports for spatial distribution
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Minimum requirements

®m Data management
m Activity (edit, add, delete)

B Primary data
m Activity rates, emissions, emission factors

m Data dimensions
m Activity
m Activity code (SNAP = technology specific nomenclature)
m Technology (optional)
m Fuel (optional)
m Reporting code (NFR, CRF)
® Pollutant
® Year
® Inventory version
m Reporting
m Aggregation of activities to NFR/CRF/SNAP categories
®m NFR tables
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Work/Data Flow Example of Inventory Preparation Process
|

Collect data (e.g. literature, experts, statistics) Sector
1 Expert
Archive all relevant information
! Validate
Calculate (spread sheet)
J, Other
Activity Form Documentation Background
. . =
(AD.EF. emissions) data

— 7
—  / /

|
QA-Checks Data
| Manager
Database
! ,
Report (NFRcategories) Recalculations Report

NFE Submission
Tables
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Main Tasks of Data Management

m Storage of data/record keeping
m Central server repository (Backup). Manage access privilegs.

m Well-defined directory/file-structure to store and find all relevant information of
any inventory

m Data must be structured, consistent and complete
m Inventory database(s) stores complete time series from 1980 on
® Support of Transparency
® Manage Archive (literature and emails relevant for inventory)
® Manage data flow from and to sector experts
m Usage of standard forms (Activities, Background data) and reports
m Transparency: data flow must be traceable
® Time management (deadlines)
m Reporting
® Generate time series (tables)
® Generate excel reports (NFR)
® QA/QC
m Recalculation detection (Reports)
m Consistency checks: at activity level
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Inventory Database — Main Functionality

®m Manage sources
B Add, edit, delete
m Data import
B QA/QC (completeness)
m Validation
m Data aggregation
m Calculate time series reports (tables)
m Handling of Notation Keys (e.g. for sources not reported)
m Reporting
m Excel tables generation (e.g. NFR)
® QA/QC
m Recalculation-information
®m Basic outlier checks
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Inventory Database — General Properties

m Relational database structure
m Use of notation keys NE, NA, NO, IE
® NFR nomenclature for reporting

12
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Inventory Database - Content

Activity data (fuel consumption, process input material)
Emission factors (constant or yearly)
Emissions
Additional background data
Metadata, e.qg:
m Units
®m Pollutants
® Nomenklatures: SNAP, IPCC, NFR
m Report tables
®m Point source data
m Activity data
® Emissions
B Log message table (Administration-info)
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Database structure — Area Source

Emission

Identification code

Area Source

Pollutant

Identification code

Year

Sector (SNAP/NFR/CRF)

Emission

Fuel (optional)

Description

Activity rate

Identification code

Year

Rate

Unit
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Database structure - Point Source

Emission
Identification code
Point Source T

Identification code Month (optional)
Sector (SNAP/NFR/CRF) Pollutant
Facility name [T
Company name Flue gas
Facility address >|dentification code
Coordinates Fuel consumption L) :
Capacity [MWth] Identification code benEilotion)
Stack height Vear Volume [1000 m3]
Flue gas temperature [°C] Month (optional)

Fuel

Consumption [TJ]

15
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CollectER Software (1)

m CollectER III (EEA)

m Public http://acm.eionet.europa.eu/country tools/ae/CollectER III.html
Single user

Time series (older versions: single year)

Area and point sources

Sources are defined by SNAP, Technology, Fuel, location
NFR export (flat file)

Used by some new EU-Member states

Functional design
http://acm.eionet.europa.eu/docs/meetings/080528 collecter reporter
ws/05d CollectER Functional Design 02 2.pdf
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CollectER Software (2)

0 Comoe i e e R L, o)

g File Edit
SHS

View Tools Reporting Help

umweltbundesamt®
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Source filter

[ Locations | Categories | Details | Fuels

Categories
i¥ 0- (totzl national emissions and removals)
a = £§ 1- (total energy)
- gy 1.A- (fuel combustion activities (sectoral approach))
a‘ 1.B- (fugitive emissions from fuels)
@ 11.A-Volcanoes (Volcanoes)
@ 11.B-Forest Fires (Forest Fires)
= 4§ 2- (total industrial processes)
@ 2.4 (mineral products)

Activity rates

activity_Unit

2001

14 GJ 42310 420107

2003

420M0,7 43010.7

L —Tp— r
Source list

location_id category_id detail_id
me 1A1a 02

me 1A4b1 020205
me 1A4b1 020205
me 1A4b1 020205
me 1A4b1 020205
me111_045_01 1A211 030311
me111_045_01 030311
me111_045_01 030311
me111_045_01 1A211 030311
mel12_0104 01 1A2a 030104
mel12_0104 01 1A2a 030104
mell2 646 1 1Al1a 010102

[
<« | m »
Selected technologies Emission Factors [
tec Year Code Pol.ID  Pol. Abbreviation Em. Facter  Unit
1.A2f1_DE — 06__ S02 12 Mg
186 2004 1.A2f1_DE —_ @O6__ NOX 5639 Mg
134 2003 1.A2f1_DE_—_
82 2002 1.A2f1_DE_—_
30 200 1.A2f1_DE_—_
I
i
4 |.m » “ m y 3

17




o
Leewe mweltbundesamt

Other Software

m Mesap (Seven 2 One)
m http://www.seven2one.de/de/technologie/mesap.html
m Multi user (client/server)
m Complex/Flexible
m Used by Germany, Switzerland and Luxemburg

m Excel
m Country specific
®m e.g. Austria, Bulgaria.
m Access
m Country specific
m E.g. United Kingdom, Denmark (based on CollectER)
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Austrian System - Setup

m Excel spreadsheets (tables) managed by VBA macros
m 1 set of tables for each inventory
m Sjze
m 550 area sources (by fuel type)
m Time series: 1980 to year-1
B 6 GHGs + 18 air pollutants

m Point sources
m External database (Access)
m Used for spatial inventory (Gridded data, NUTS 2) only

m Used for CLRTAP and UNFCCC

B Emissions are disaggregated to 9 federal states in a separate project
(Bundeslanderinventur)

® Gridded data has been calculated by consultant
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Austrian System - Activities (SNAP)

SMNAP code [SNAP name Fuel Technology Remark
Reported PMLO {PM2.5, TSP) from
0101 Public power boilers == 50 MW 1A1a
010101 Combustion plants == 300 MW {boilers) Hard coal Other than PM10. 1Ala
010101 Combustion plants >= 300 MW {boilers) Lignite Other than PM10. 1A1a
010101 Combustion plants == 300 MW {boilers) Matural Gas Other than PM10. 1Ala
010101 Combustion plants >= 300 MW {boilers) Fuel oil Other than PM10. 1A1a
n20202 Combustion plants = 50 MW (boilers) Gasoil Central Heating Residential. 1A4b1
020202 Combustion plants < 50 MW [boilers) Gasoil Apartment Heat.  [Residential. 1A4b1
040402 Mitric Acid Feported process emissions. 2B2
0701 Passenger cars Gasaline Conventional From Transport model. 1A3b1
0701 Passenger cars Gasoline Catalyst From Transport model. 1A3b1
0701 Passenger cars Diesel All From Transport model. 1A3b1
PM emissions from livestock {1E)
100501 Dairy cows included in 1010 [NFR 4.G) 4B1la
PM emissions from livestock {1E)
100502 Other cattle included in 1010 [NFR 4.G) 4B1b
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Austrian System - Activity Form

A B G D E F G H | ol 8 L M M 0 P Q R &
1 wao Inwentur OLIZ2010 Letzte Anderung 12.11.10 0:00 Emizzions from refinery. NMVOC includes Ethvieneproduction. h
2 Bearbeiterin = Ubertragen am 5.12.10 16:52
3 IFCC SNAP
4 FUGMTMNE EMISSIONS FROM FUELS 1B PRODUCTION PROCESSES 04
o) Refining / Sterage 1652a 4 Processes in petroleum industries 0401
b NFR Procezses in petroleum industries 0401
7 FUGMMNE EMISSIONS FROM FUELS 1 B default 30K
8 Refining / Storage 162a 4 no fuel
g Alktivitat 502 NOX NMVOC CH4 co Co2 N20 HH3
10 F{ef|l-1g PRODUCT P.ef|g.'w|g PRODUCT | Bef| a!tg PRODUCT | B&f| gifag PRODUCT | BEf| gitg PRODUCT | Ref| gt PRODUCT | BT |ka!Mg PRODUCT| BEf| /g PRODUCT | Ref| qitg PRODUCT
11 |konst| cruls oil - refinery intake z 31.88
12 1880 1 1 4721
17 1888 1 * 17402
22 [2000) 1 *
23 2001 1 x
24 2002 1 X
25 (2003 1 *
26 (2004 1 *
27 2005 1 *
20 2008| 1 *
29 2007 1 x
30 |2008| 1 X
31 [2008| 1 *
32 Emizs.[Mg] Emisz.[Mg] Emizs.[Mg] Emizs.[Mg] Emizz.[Mg] Emizs.[Gg] Emizs.[Mg] Emizz.[Mg]
33 [1880 (LS &l = 3758 = 252 M MNA M M
38 1885 N &l 1 1500 = 272 M MNA N M
43 |2000 N &) & 1385 = 281 M MNA N M
44 200 N H&) 7 ] 278 M MNA N M
45 |2002 A, Y 523 x 283 NA A A, NA
46 |2003 A, Nal 8 s44f x 278 MA NA hA, MA
47 |2004 1S &) 8 500 = 287 M MA M M
48 |2005 N H&) 10 B1El = 277 M MNA N M
49 |2006 N M) 11 ] 258 M MNA N M
50 |2007 N H&) 12 11 = 2 M MNA N M
51 2008 A, HA| 13 S04 x 2 NA A A, NA
52 2009 NA NA| 14 258 = 264 N, N, M N, 21
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NFR time series — Example NO,(Gg)

MNFR code NFR name 1930 2008 2009
0 Total without sinks 194.88 204.65 187.32
1 ENERGY 183.47 197.18 180.21
1A FUEL COMBUSTION ACTIVITIES 183.47 197.18 180.21
1A1 Energy Industries 17.74 13.24 12.03
1A1a Public Electricity and Heat Production 12.05 10.61 9.60
1A1b Petroleum refining 4.32 1.20 1.05
1Alc Manufacture of Solid fuels and Other Energy Industries 1.37 1.43 1.39
1A2 Manufacturing Industries and Construction 32.83 34.16 31.64
1A2a Iran and Steel 5.41 5.09 4.56
1A2b MNon-ferrous Metals 0.25 0.23 0.24
1A3 Transport 105.15 125.07 113.12
1433 Civil Aviation 0.41 1.19 1.11
1A3al Civil Aviation (Domestic, LTO) 0.04 0.08 0.08
1A3a2 Civil Aviation (International, LTO]} 0.37 1.11 1.03
1A3D Road Transportation 101.85 119.73 108.50
1A3b1 R.T., Passenger cars 45.14 39.10 37.45
1A3b2 R.T., Light duty vehicles 7.78 5.85 5.50
1A3b3 R.T., Heavy duty vehicles 48.80 74.33 65.09
144 Other Sectors 27.68 24.63 23.33
1443 Commercial/Institutional 3.44 2.51 1.85
1A4al Commercial/Institutional: Stationary 3.44 2.51 1.85
14432 Commercial/Institutional: Mobile IE IE IE

2 INDUSTRIAL PROCESSES 4.80 1.59 1.26
*| highlighted sectors are official NFR categories. 22




o
e rmaweltbundesamt

Contact & Information

Stephan Poupa
Stephan.poupa@umweltbundesamt.at

Umweltbundesamt Twinning Turkey NEC
www.umweltbundesamt.at Ankara, Sept. 2011
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