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Sotwarove nastroje pro LCA

« Boustead Model (Boustead Consulting, Velka Britanie)
« CMLCA (Leiden University, Nizozemsko)

« GaBi (PE International, Nemecko)

« SimaPro (Pré Consultants, Nizozemsko)

* Umberto (ifu Hamburg, Némecko)
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Specializovane LCA softwarove nastroje pro
oblast odpadového hospodarstvi

* model ORWARE — Svédsko

 model LCA-LAND — Dansko

 model WISARD - Velka Britanie, Francie
« model WRATE — Velka Britanie

« model IWMZ2 — Velka Britanie

 model IWM - Kanada

« model DST — USA

« model WAMPS — Svédsko

« model EASEWASTE - Dansko
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GaBi 4

PE International GmbH, Némecko
LBP University of Stuttgart, Némecko

GaBi 4:

komplexni environmentalni posouzeni
nebo soucast vsech modelovych a
analytickych metod

standardizovano dle norem ISO 14040
modularni systém

software a databaze jsou na sobe
nezavisle

moznost inovaci a zmeén

transparentni struktura

GaBi Software

PRODUCT SUSTAINABILITY
PE ELUROPE GMBH
¢f& Cycle Englnearing
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Nasledujici objekty jsou zakladem kazdé GaBi databaze a jsou
zakladnimi elementy Posuzovani zivotniho cyklu:

Bilance I

Plany o i1
Procesy Balances Plans Processes Flows
Toky

K vypoctu bilanci jsou potrebne i tri nasledujici objekty :

e VeliCiny
e Jednotky o Jn
® Véze n I’ Quantities Uriits “Weighting

Nasledujici objekty jsou doplnkovymi komponenty Posuzovani
zivotniho cyklu a pouzivaji se k/ke:

Spravé uzivatelti (> Uzivatel) 2 & X
Organ|zac| databéze (9 Projekty) |ects Lialty indicators obale Farameter
Dokumentaci kvality dat (= Indikatory kvality)

Zvyseni flexibility modelovani (= Globalni parametry)
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Projekt

% Project Example GaBi 4 [Projects] - |EI|5|

CObject  Edit  Wiew Help
DEH sBREX| @ RS2

Project administration

M arne:
IF'ru:uieu:t Ewxample GaBi 4 %l Deaktivate project - ACtive -

< !Sl] documentation Ihhiect list

Goal of project |

Show the functionality and practical uze of GaBi 4

Function und functional unit |

|System: Changed. |Last change: System, 24.09.2002 17 26:36 L

BT @sifng
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Projekt

) Comparative LCA of Battery Housing Recovery [Projects] -- Projekte ;|g|5|

Qhject Edit View Help

DEL s BEX eop| B2

Project administration

MName:

IEDmparative LCa of B attery Housing Recovery @l | Desktivate project I - active -

IS0 dncumenlalh‘ Object list i >

Object list

Mame | M atiar... | Th... | All.. | Sau... | Object group | Obiject .. | Lazt change | -

& Comparizon sec_ PP and pri_ PP .. Balances Balances  01.09.1999

LC priPF battery housing Flanz Flanz 1.09.1999

LC zecPP battery housing Plans Flans 17.06.2002 15:2...

FROD priPF battery housing Production Flans 1.09.1939

PROD secFP battey housing Production Flans 01.09.1399

RECYCLE battery housings [PF) Reoycling Flans 01.09.1999

COLLECT and zeparation of batter... Fecycling Flanz 1.09.1999

DISPOSE battery housings [PP) Recpcling Flanz 01.09.1999

COLLECT and separation [exampl... Recycling Flans 1.09.1939

USE battery housing Utilization Flans 01.09.1399

EEE Polypropylene [PP] secundary gra... Avliary processes Proces..  01.09.1339

EEAutnmntive part; fuel congumption Conzumption Proces.. 01.09.1999

E@E DE: Gazoling [reqular] free refinery DE Fuel production Proces... 01.01.1999

E@E DE: Diesel free refinery DE Fuel production Proces...  01.01.1933

5EE Compreszed air ¥ bar [low power c... Generation of mecha..  Proces.. (01.05.1333

mJF‘: Thermal energy from natural gaz  JP Generation of thermal...  Proces..  (01.09.1339

2{5 CH: Palypropylens [PP] BLWAL CH BU...  Landfill Proces...  01.05.1993 o

EHWashing and drying of plastic zcrap Material bazed recov...  Procesz..  01.09.1939

EH Shredding of battery housings Material bazed recov...  Procesz..  01.09.1933

EH Folypropylene [PP] sec. miling an... t aterial bazed recov...  Proces.. (01.09.1333

EH Collection and separation of autom... tatenal based recov...  Proces..  01.09.1333

EH Collection and separation of batter... ma Matenial bazed recov...  Proces..  01.09.1333

'§>§' Battery houzing [PP] injection moul... b Fart production Proces.. 01.09.1999

:'S&:nr. P APPSR PRSP AP o | mr | IS TR PR | PR, o0 A Sn d
|5_I,lstern: Mo changes. |Last change: Sestern, 01.09.1933 v

e \/Sechny objekty
vytvorene nebo
zmenene jsou
zaznamenany do
seznamu objektu k
projektu, ktery je
praveé aktivovany
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Bilance, plany, procesy a toky

Database Edit Extras Yiew Help
DEXE Be e M
Dbject higrarchy | -
Ty GaBid *
BRY ProiDE LIS SP2 [E:\MakishivD Bialan
= @ Balances
- Plans ,
@E Processes ﬁ
L = Flows
w58 Quanties Proce
ﬁ Uitz
T
B Projects ﬁ}
$ Hualiey indic:ators Uri

H-n Weighting
Iy Globale Parameter

« |

|S ystem; Mo project

Pri zpracovani pripadové studie musi
byt uvazovany nasledujici kroky :

1. Procesy, nezbytné k vyrobé produktu,
musi byt urCeny zahrnutim vSech
Tokad.

2. V Planech jsou jednotlivé Procesy

propojeny za ucelem kompletniho
zmapovani produktu.

3. Z Bilance vyplyvaji rizné seznamy

vstupnich a vystupnich Toku vS§ech
zahrnutych Procesu.
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Chject  Edit  Wiew Help

DEE & Bk B &2

ane [Orga g D o air [(group YO DB Flo L]

Edit  ‘iew Help

Marne: |
o [CH Bz 0
:BLEAIQL[[] : c%@ @.@.
Addition | CAS Code | | J%
Chermical Formula | Basis | LA \ &k Lo ]
Reference quantity | ion | CAS Code |
Comment) fical Formula | Biasis |
Synonyms
ence quankity |
nent)
|Quantit';-' |1 kg="* |Unit Standard deviation |1 [Quantity]| Fiyms
Energy (gross calorific walue) 50,336 M1 0 % 0,019366
Energy (net calorific value) 47,151 M1 0 % 0,021209
Market price USS7 0,11383 € 0% 5,7843 ity l1 ka = * |unit |standard deviation [1 [Quantit &
Standard volume 0,79302 M3 0 % 1,261 | 2001, Glabal Warming Potential (GWP 100 223 kg COZ-Equiv. 0% 0,043478
| 2001, Photochem., Ozone Creation Potentiz0,006 kg Ethene-Equiv, 0% 166,67
| 96, Global warming pokential (GWP 100 vezz1 kg COZ-Equiv. 0 % 0,047619
| 96, Global warming potential (GWP 20 year 56 kg COZ-Equiv. 0% 0,017857
| 96, Global warming potential (GWP 500 vez6,5 kg CO2-Equiv, 0% 0,15385
| 96, Photochemical oxidant pokential (POCP 0,007 kg Ethene-Equiv, 0% 142,86

P 1997, Global warming pokential (GWP 100 25

System: Mo changes., PE

Last change: System, 1.1.2004

kg COZ-Equiv, 0% 0,04

F 1997, Photachemical oxidant pokential (hicd,007 kg Ethene-Equiv. 0 % 142,86

F 1997, Photochemical oxidant potential {lond,007 kg Ethene-Equiv, 0 % 142,86

P 2003, Global warming 25 kg CO2-Equiv, 0% 0,04

P 2003, Photochemical ozone Formation - im 2, 9E-005 pers*ppm*hours 217 9% 34483

|F' 2003, Phokochemical ozone Formation - im 360 mz2 LES*ppmt*hours 167 9% 0002777
E199, EA, Human health, Climate Change 4,4E-006 DALY 0 % Z,2727EDN
FTad F& Hirman haslbh Dacnirabars faraanic 1 28F_0nma 1 W (=T 7 212EFMm b

< >
Swskemn: Mo changes. PE Last change: Swskem, 1.1.2006
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Proces

DE: Steam from light fuel oil {0.2%5) 89%0 [Steam producer] - DB Process
Ohject  Edit  Wiew Help

=101 x|

DEeH|lsmassz=BF | ovE|?

Marme: IDE LlSteam from light fuel oil [0.2%5] 89%

| Parameter

I.‘?mnvf:l Fone j o
-

i@ 1ca |Gy Lec 0e | 82 Lowr |

Year I'I 997 3, BRegion I Meridian I_ Latitude I_ Allocated I_ °_J| X| Mo image ‘
Completeness IAII relevant flows recorded j Comment ;I
Synonyms I i’ LI
Inputs -
Flow + [ Quantity |smnount Jurit  |Tracked |StandardOrigin =
- Air [Renewable resources) tass 0.4651 ka 0% Calculated .
Bentanite [Mon renewable resources) tass 1607ER ka 0% Literature
- Crude oil [Crude ail [rezource]] Mass 0000E724 kg 0% Calculated
- Crude ail Algeria [Crude oil [resource]] Mazz 0.001398 kg 0% Literature
Crude ail Angola [Crude ail [resource]] b azz 00005644 kg 0% E stimated _lll
4 »
DOutputs
Flow + [ Quantity |&smount [urit  [Tracked |Standar| Origin =
- Acetic acid [Group MMYOLC to air] M azz 4.42E-9 kg 0% Literature (.
- Acetone [dimethylcetone] [Group HMYOC to air] Mass 9,893E-10 kg 0z Literature
| Acid [zalculated as H+) [Inorganic emizsions to water] Maszs 9,585E-13 kg 0z Calculated
- Adzorbable organic halogen compounds [A0] [Bnalutical measures Mass 262310 kg 0 Meazured
- Alkane [unzpecified) [Group NMVOC to air] Mazz 9.439E-7 kg 0% Calculated
- Alurminum [Inorganic emissions to water] b azs 28024 kg 0% Literature
- Ammonia [Inarganic emizsions ta air] Mass 1,126E-9 kg 0z Calculated
- Armmonium / ammonia [lnorganic emissions bo water] Maszs 4,393E-7 kg 0% Meazured
- Antimory [Heawy metals to air] Mass 2,864E-13 kg 0 Calculated
Arzenic [Heawy metals to water] M azz 2 EBEE-10 kg 0% Calculated
- Arzenic [Heawy metals to air] b azs 8.897E-11 kg 0% Calculated
- Ash [Stockpile goods] Mass 8,204E-6 kg " 0z Calculated
- B arium [Inorganic emizzions to water] Maszs 2,802E-9 kg 0% Literature
- Bariurn [Inorgatic emizsions to air] Mazz 1.442E-7 kg 0 [Calculated] -
il »il
|S_l,lstem: Mo changes. |Last change: System, 01.01.1939 v
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Plan

& RECYCLE battery housings {PP) [Recycling] -- DE Plan - |EI|§|
Object  Edit  Wiew Help
DEE| Y B X [ =]e )& p e B2
RECYCLE battery housings (PP) =
GaBi 4 process plan: Mass b
The names of the basic processes are shown,
"COLLECT and HKEY
zeparation of battery housings
.0,5 ka
___________ :Shredding of batterny Eﬁ
! 0 kg housings
: 05kg
JP: Poweer grid mix H E =W’ashing and drying of pfﬁ JP: Thermal energy from E‘E'
_______ i_ el plastic scrap Okg natural gas
Okg 1 Okg {0,495 k) 0015 kg
; DE: Diesel free refinerny E@E'
E =F'DI_I,I|3r0|3_l,.l|ene [PP) zec. pfa' 0.001513 kg
E rilling and granulating
""""" Oka
0,49 kg 0,005 kg—|
J2.0B4E-E kg
mhmcﬁ‘lﬂl%ttmall /| I'Jj;:
0001517 kg cap./10,3t payloaddlang dist.
Truck/16t total i’ 001 kg
cap./10.3t payload/long dist.
"CH: Polypropylenes (PF) 5’3
BLIw/AL
ol ;lJ
|S_I,Jstem: Changed. |Last change: System, 17.02.2003 12:13:43 =
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Hierarchie planu

Hlavni pla

Proces Sub-Systém

¢ Jiz namodelovany plan muze byt pouZzit v jiném planu jako proces.

(Hierarchickeé fazeni planu).
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Bilance

L RECYCLE battery housings PP_[Balances] -- Balance - |E||i|
Chject Edit  Wiew Tools Help

nrdseslEE=]eY

B 2 B2

Name: [RECYCLE battery hovsings _PP | @l Rows |1 | Colurns|1 =l
Quantity | Eva|ua[i0n| [~ Quantity views  Unit |Ngrma|izatign| ¥ Infout aggregation I."-‘l.bsnlute valuesz 'I
I i azs jl Ikg jl Inot filteredj

B LCA | @ Loe LOWT

Inputs Diagram - Vstu py

AEETELE batl CEILLE.CT anJ CH: F'l:.ulyplc-pJDE: Di;esel freIJF': F'D;-\ler gril:IJF': Th.ermal EI F'olypn.:npylene
Flows 13.78 0.532 0,01 005 0.006583 8123 0.3145 0,495 I
Deposzited goods 1.275E-8 001 1.279E-8
Production residues in life cycle 05 0.5 0.495
Resources B.476 0.03204 4 586E-5 0,006583 8123 0.3145
WYaluable substances 4.8 9E-39
< ]
Dutputs Diagram |J
REGTELE batl CDLLE.CT ar'nj CH: F'u:.ulypropleE: Di:esel frelJF’: F'o;-\ler grin:I.JF': Thn.armal el F'olypru.:upylenel
Flows 13.84 0.5412 0,008097 0.006884 B.168 0.3201 0,495
Deposited goods 009767 0.001 381 0.0005124 0,09524 0.0005359 0,005
Emissions to air 1522 0.01605 0001226 0.0007673 1.182 0.3165
Emissions to soil 1.464E-6 1.464E-6
Emissions to water 11.73 0.02371 0.00687 0.004084 6888 0.003031
Production residues in life cycle 0,002784 05 1,617E-6 0002773 9.793E-9
WYaluable substances 0.49 0.001519 0.43

Vystupy

|System: Changed. |Last change: System, 17.02.2003 13 46:31 v
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Bilance

Balance

. Recycling PP_battery housing [Balances] --

Object Edit Wiew Tools Help

J Rows |1 v cobmnsft =i

[v Injoul agoregetion Im

EDIP 1997, Water {frash)

EDMP 1957, Wood
EDIP 1957, WWasts quantities

ECIP 1937, Bulk waste

ETHP 1937, Hazardous waste

EDIP 5937, Nutlear wasta

EDAP §937, Slag and sshes
CMLE00T, Abiotic Depietion (ADP]
CHL200L, Acidfication Potential (&F)
CMLZ001L, Eutraphicstion Patential (EP)
CMLEO0L; Freshwater Aquatic Ecobosacity Pot. (FAETPinf .}
CMLZ001L, Global Warming Potentizl (3P 100 years)
CHL200L, Fuman Toxicity Pobental (HTR nf.)
CML200L, Marine dquatic Ecoboxcity Pot, {MAETP inf.)
ZMLE00L, Dzome Layer Depletion Pobential (O0P, steady state)
CML200L , Photodhem. Crzone Crastion Fobangal (FOCF)
CHML200L, Padnactive Radiston (RAD)
CMLE00L, Terrestric Ecotoxicky Potentia (TETE inf.)

Lo L

Len |

DEHE Ll S== P VE By 2 BS?

flame: [Recyring PP_battery housing

guantty | Evaluation | Quantiy view Ut | Wormalization |

JM&SE LIJ |k39 :§| !nutﬂtemcll
T EDIP 1997, Suphur =

g EDIP 1997, Uranium

13,252

0,31589 0010645 0,495 05

Dhagran I;|

mII.‘.'E Povier ;niI:E Thermal BECH WWmmrquf FETm’J:,I'Iﬁt muiTm

13,264 0,31677 00080064 0,495 6,958 TE- 0k 0,0

foystenn: Changed. Last change: System, 25.1.20080 14:149:42

e

BT @cing
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Moznosti vizualizace bilanci

A\ GaBi diagram:secondary battery housing - Inputs I (=] |
WE @ la ke |[50[vecked 002 =] (2 T BB &
GaBi diagram:secondary battery housing - Inputs
| [ USE battery housing W RECY'CLE battery housings (PP) ll PROD secPP battery housing I
100+
954
an4
&34
804
g 754
g 704
[ =t
% B0 4 GaBi diagram:LC secPP battery housing - Dutputs ;|g|5|
g = 3 LwE &B ES?
g 50
.
& ol GaBi diagram:LC secPP battery housing - Outputs
ﬁl 339 | [ USE hattery housing W RECYCLE battery housings (PP) ll PROD secPP hattery housing I
3 304
B e
204
153 100+
103 954
54 90
0 854
Resources a0
75
70
65
G0
o 559
B a0
E 45
404
354
304
254
20
154
104
54

Acidification potential (4P) [k SO2-Eqguiv.] Global wearming potentisl (WP 100 years) kg CO2-Equiv.]
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Vazeni a normalizace

Drakabase Edk  Extras View Habp
DEXE RR e WF ?

YTh o

+ B8 Cualty indcators
= g Weighti
e

g Marmalzaton

I Sicbal parameter
By koncenty shusebinil [Hi\Program Fles|Gam 410a

m - -
=u CHLZO0L, Experts [P (Central Eurcpe)
o8 (MLEIO0L, Experts [P (Morthem Europs)
wwm R 200, Experts TP (Southern Europe)
=0 L%, Expert judgement, TP

=n CFLOG, Experts, IKP

« B CMLSG, Podicy long Banm, IKF

e VLG, Policy short berm, IEP

«m CHL5G, Policy, [EP

=8 YL %6, Population, TP

sw CPL %G, Survey Europs, BP

ol TML5G, Survey Germanty, e

w0 CMLGE, Sipstsnabis devfnpm:rt_, EF

=8 EDOIP 1997, Enw, imp. eval, (PET W, EU 2004)
=8 EDIF 1997, Ress, eval, (PR W 2004)

=m EDLP 1997, Toxichty eval. (PET EL 2004)
=8 EDIP 15997, Waste gval, (FET DK 2000)

= EDIP 2003, Erv. imp. eval, (PET W, EL 2004 )
=8 E[35

«u EL95 firel, wnzing radiaton, RF)

«m EI99, EE (Egaitaran approach)

=0 EL3%9, HA (Hisrardhist approach)

«w E099, 11 {Individusist approach)

=0 Eneegy botal {gross caloeific wake)

«um Energy botal {net calorifc walus)

=8 LBF, Ecological scandty method

| Draka ... | Last chaniga

AfRARAMAAAARNAAASRAANAAAARARR

1.1.2004
1.1.2004
1.1-2004
1.10.2004
1.10.2004
1.10.2004
1.10.2004
1.10.2004
1.10.2004
1.10.200%
1.10,200%
1.10.2004
1.8.2005
1.1.2006
1.8.2005
1.8.2005
1.1.2006
1.10,2004
1,10.2004
1.10. 2004
1.10.2004
1.10.2004
L.1.1999
1.10.2004
1.10, 2004

s Yiew Help

1@ B e &

tors

i

1eker
onil [H:\Program Files\Gabi 4iDa

?

Mare | Data ... | Lask change
=0 CML2001, Australia PE 1,1,2004
= CML2001, Canada PE 1.1.2004
= 0 CMLZOOL, Europe PE 1,1,2004
=0 CML2001, Germany PE 1.1.2004
=0 CML2001, Japan PE 1.1.z004
= 0 CML2001, Metherlands PE 1.1.2004
= CMLZ001, Morthern America PE 1.1.2004
=0 CML2001, QECD PE 1.1,2004
=0 CML2001, South Korea PE 1.1.2004
= 0 CMLZ00L, US4 PE 1,1,2004
= CML2001, Western Europe (ELIY PE 1.1.2004
=0 CML2001, World PE 1,1,2004
=0 CML9G, Europe PE 1.10.2004
= B CML2G, European Community PE 1,10.2004
= 0 CMLSG, Garmany PE 1,10,2004
w0 CML3G, OECD PE 1.10.2004
= 0 CMLIE, World PE 1,10,2004
J/n EDIF 1997, Env. imp. norm. (PE W, ELU 1954) PE 1.6.2005
= 0 EDIP 1997, Ress, norm, (PR W 2004) PE 1,1,2006
= EDIP 1997, Toxicity norm. (PE ELl 1994) PE 1.8.2005
= 0 EDIP 1997, Waste norm, (PE DK 1990) PE 1.8,200%
/n EDIP 2003, Env, imp. norm. (PE W, EU 1954) PE 1.1.2006
=1 EI95 PE 1.10.2004
= 0 EI95 {incl. ionizing radiation RF) PE 1.10.2004
= m EI85 {incl. ionizing radiation, RF) adapted FE 1.10.2004
= 1 EI99, EE (Eqalitarian approach) PE 1.10.2004
= EI95, HA (Hierarchist approach) FE 1.10.2004
= 0 EI99, II (Individualist approach) PE 1.10.2004
= 0 102+ Damage PE 1.1.2006
= B 102+ Mormalisation at midpoint PE 1.1,2006
= n 102+ Mormalized damage PE 1.1.2006
= 0 LEBP, Ecological scarcity method PE 1.10,2004
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Funkce GaBi 4

EEaBi Analyst: =10O] x|
File Edit YWew Help
7 A ¥ zEH 2% GQHEHS?
-analyza scenare | &/@
Settings |
v ) |
=Zmnmena pa ram etru " Scenario analysiz @ Parameter variation:  Sensitivity analysis " Mante Carlo analysiz :
—Detail
'Cltl |Vostn I’ analyza E dit szenario | Remove scenario | Intermediate steps I'I an vl
, Parameter
-ana Iyza M on te Ca rl (0] GaBi object IF'arameter IScenariD 1 & IScenariD 2 IEDmment
[] Battery housing parameters milzage 1ES 3ES
, .. , quanitites J
—naklady Z|V0tn|h0 Cyklu Flow © |Quantity |5 zenario 1 |5 zenario 2
(LCC) e
—pracovn |’ éas Zlvotn |’h0 Evaluation/Hormalization J
Evvaluation/Marmnalization = quahtit}' IScenariD 1 IScenariD 2
Cyk|U (LCWT) [ miin
Cornment |
I -
-
|S_I,Istem: Changed. |L|n|:|er|_l,ling balance: agaregated - agaregated [Planz] v
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Dokumentace vsech slozek databazi

A Gabi4 - Documentation: Steam Cracker - Microsoft Tntermet Explores == =]
Dot [uwrbeban frschi  Faoonten  Foras 7 -

-vSechna data jsou e A A e e T ] e T
zdokumentovana

prostrednictvim W
soubort html ' s

Documentation _

-

-dokumentace splnuje 1. Process Nume

Staam Crackar

4
pozadavky ISO 14040 2. Process Description

Procedunal Steps Reference Fears 1997

Mapbia ard LNG wane apited by & steann cratker for the production of the producis ethens
(ethyleral, propylens, C4-cut, pyrolysia gas, pyralysis lar, fued gas and hydrogen The slaany
cracking can be subdwsdad in the follmiing single steps

1. fiezion of napkda in fubs lansees

2 quenching

3 fission gas compaction and defocation

4 desiccaban, cooling and ow lernpersture-disidation

Thie uge of LG (2 gong to gain sbenginersd snpotance, dus (o the good alhylens yisld.
Tmpartant Matertal and Energy Flmes

Luprt Ot pert
Waphta Pyrolysis far
LG Fusel gas
Ethene {ethyleng)
Propylane (progers] =]
B H Al aibidhal A prr—— -
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Dekuji za pozornost.

Kontakt:
Ing. Tatiana KreCmerova, Ph.D.

Mail: krecmerova@etc-consulting.cz

Web: www.etc-consulting.cz

ETC Consulting Group s.r.o.



