..... s

-« iy ~ g e |

Loronscocroe [l S0 PR /—\
/

Constraints of Using Data in France
Roland Hischier
ecoinvent Centre c/o Empa
St. Gallen (Suisse)
ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact i
European Workshop - Lyon, 30 October 2009
..... = ]
& Sl sl 7. ARAAINES EMIP =2 m q

L—

O ART

the ecoinvent database in the
context of Photovoltaics in France

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact
European Workshop - Lyon, 30 October 2009

15/02/2011



..... e

a = ~ -""

BRI | ARMINES y Zn /—\
/

Content
Introduction
ecoinvent data v2 — a short overview
Photovoltaics data in ecoinvent
Use of ecoinvent in the French context
ecoinvent data v3
Conclusion
ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact 3

European Workshop - Lyon, 30 October 2009

f

Introduction: what is LCA ? /

Defines a system, relating to a function

Compiles material and energy flows related to
the function

Assesses exchanges from and to nature

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact 4
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LCI Database -

LCIA Method(s)

the most comprehensive public
LCI database
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ecoinvent —that is ... /

... an Online database with fully interlinked datasets;

a simultaneous calculation of about 4’000 product systems;
an Independent quality assurance mechanism;

a Linkage of inventory with major LCIA methods;

full access to unit process data and rolled-up data;

all Multioutput datasets with the unallocated data provided,;

using an ISO-compatible format in XML technology:
- easy data exchange with all major LCA software

- one data format for LCI and LCIA

- working, widely applied and accepted

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact
European Workshop - Lyon, 30 October 2009
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Unit process data ... "

... indispensible for relevant LCA research and consulting

e.g. European Technology Assessment:

L N N P N

- need to adapt existing data to future situations

e M P AR e

e.g. Regional background databases:

_ diffarant anviirnnmantal laniclatinn

- need to adapt existing data to regional situations

[

e.g. Case-dependent Data Quality Assessment
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ecoinvent —a global success story! "

more than 2’000 customers use ecoinvent data in more than 40
countries all over the world;

data are embedded and/or importable in all major LCA software

tools;
y s
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... used in more than just LCA tools!
Waste management policy in communities: Emmvi
Wrate (Environment Agency, United Kingdom)
Environmental assessment of products: -]
BilanProduit (ADEME, France) é?
BILAN PRODUIT
Environmental assessment of buildings:
LEGEP, Germany {mﬁief
1 I 1
OGIP, Germany crb
ECO-BAT, Switzerland m.batl
VITRUVIUS, Switzerland e =
VITRUVIUS
ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact "
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ecoinvent — more than a Swiss DB ...
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>4°000 >300
*EPS 2000
*TRACI
Agriculture eImpact 2002+
Energy supply <CML Method 2001
specialty eEco-Indicator’99
chemicals =Ecological footprint
ICT & electronics numsp ) )
Biofuels & eEcological scarcity 199
biomaterials & 2006
Material supply <EDIP 1997 & 2003
\‘l
<Climate Change 2001
Waste treatmen )
Cumulative Exergy Dem
=Cumulative Energy Dema
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CML 2001
photochemica
ammonia, | oxidation
liquid, at (summer
regional smog)
Name storehouse .
Location RER high NOX
Unit kg POCP
Infrastructt 0
Ecocat  chemicals RER
Ecosubcat inorganics kg ethylene-
Name Unit Ecocat Ecosubcat MeanValue Eq
Acenaphthene kg  air high popul: ~ 2.4741E-13
Acetaldehyde kg air  high popul: 1.8961E-06 6.41E-1
Acetaldehyde kg air unspecified 6.41E-1
Acetic acid kg air s
Acetic acid . . R
pron cumulative « Impact _ cumulative
inventory result factors LCIAresult &
kg ethylene-Eq
CML 2001
photochemical ox|
Name Local Unit MeanValue
electricity, production mix AT AT  kwh 0.000018146
electricity, production mix BA BA  kwh 0.00057536
electricity, production mix BE BE kwh 0.000051191
electricity, production mix CENTREL CEN kWh 0.00027911
electricity, production mix CH CH kwh 3.2967E-06
electricity, production mix CS CS kWh 0.00051039
ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact 14
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What is available ?

@ ecoinvent - Mozilla Firefox

ARMINES
@ ecolivvent - Mozilla Firefox

[ p——————

8 -c A 1. comvent ergjecosueryseachprcremis gh vt wOsten 35 ECT

[ -

(Surpage]  [Dat
User: hischior | Status: ocolavont administrator |

Datel Bearbeiten Ansicht Chronk Lesezeichen Extras Hife

O cxq

B ecoinvent

M it jdbo. econvent.orglecoquery i

[Startpage]  [Database search]  [Show download-basket]

User: hischier | Status: ecoinvent administrator | Data

List of subcategories

Processes found

Your search brought the following results:
42 processes vere found.

Abbreviotions View
UPR: unit rocess caw data
LGk cumuative LE1 resulls
LClA: cumulative impact assessment results

o view category / subcategory  datasetname

1 photovelalc / powsr  lect
plants

e

[ehow download baske(]

5| (Reports] il
Daa:VZ.1(2009) | Datasets in downioad-baskat: 0

focation unlt infra.
sicity, B, at Bewp facade « h

o, multhS1, panel, mounted

PY, at 3w facade o kb
lation, single-S1, panel, mounted

[Deusche Version)

synomyms.
s crystallion:
Pty
singl

Clicking a subcategory leads to a list of the datasets.

1 power plants 2 production of components

oo ooa Freie
P
8 ¢ N T
(o

e

Usor: hischior | Status: ecolvent administrator

Processes found

Your search brought the following results:
&1 processes vere found.

Abbrovitions View
UPR: unit process caw data
Lk comalative LE1 results
LCl: cumeative impact assessment results

no. view category [ subcategory

o1 w photavelaic ¢ produstion of

Fertig

omponents

o w LCA photovettaic  production of

componnts

ESPACE: Eco-conception of a photovoltaic
European Wol
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paskel]  [Fies]  [Repors]  [Logoud  [We]

Daa:V2.1(2009) | Datasets in downioad baskat: O

datasetname
Yoy facade installation, wuitiSh,  CH wmit Yes
pansl, mounted, at bulding

Jwp facade snstallation, meitisl,  CH
Laminated, integrated, 3t bakding.

smentand environment;

location unit infra. synonyms

mlt-crystaliog;

poycrystating; sikon
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Inventory data 7

Update of all process stages for grid-connected PV in
Switzerland for the year 2005

Data collected in a close collaboration with industry &
research projects

Wafers, cells and modules are modelled per m? in order
to facilitate the use of the datasets

Photovoltaic electricity mixes for 25 countries

New datasets for fine chemicals used in PV production
New datasets for coating metals used in thin film cells
Extensive documentation in English

17

Access to documentation:

1. Register (free of charge!) as guest user at
WWw. ecoinvent org
(-> Database -> Registration)

2. Login into Database
3. Download repott from the section ,reports*

EcoSpold v2 patg Format

part XIi
phoggvollaics s
e

http:

//www.ecoinvent.org/
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[ silica sand ‘
Silicon-based [ e ‘
photovoltaics : '
-
l SicK EG-silicon | l off-grade silicon ‘ SoG-silicon Silane
e
[ silicon mix for photovoltaics ‘
-
[mc-Si crystallisation ‘
EVS v
. Al h
wafer sawing ‘ I silicon ribbons | .;Tfs.ff:: (aAS‘T;‘
_
- .
electric components ‘ [ panel- or laminate production ‘ | mounting systems ‘
: iy
[ 3kWp plants ‘
v
[ operation ‘
electricity
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thin-film i semiconductor metals: panel materials: auxillary materials:
photovoltalcs cadmium glass ises .
tellurium aluminium P
indium EVA film
etc.
etc. etc.
——— ‘\-7“ B /////7’
- | panel- and laminate production ‘ -
electric mounting
components systems
| installation 3kWp plants |
|
¥
| operation ‘
electricity
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Installation Cell type Paneltype ! | ShareinSwiss | Share in other
PV mix PV mixes
Slanted roof sc-Si Panel 26.9% 25.0%
me-Si Panel 36.6% 34.0%
a-Si Panel 4.4% 4.5%
ribbon-Si Panel 2.7% 2.8%
CdTe Panel 1.4% 1.4%
Cis Panel 0.2% 0.2%
sc-Si Laminate 1.9% 1.0%
me-Si Laminate 2.6% 1.3%
a-Si Laminate 0.3% 0.2%
ribbon-Si Laminate 0.2% 0.1%
Flat roof sc-Si Panel 5.8% 7.7%
mc-Si Panel 7.9% 10.5%
Fagade sc-Si Panel 1.9% 3.8%
me-Si Panel 2.6% 5.2%
sc-Si Laminate 1.9% 1.0%
me-Si Laminate 2.6% 1.3%
ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact n
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Eco-Indicator'99 (H/A), Total
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multi-Si panel — its details ... ”

% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1. "
90 949908 0008990000008 0d

tessesesses ‘e
Lsisiisaiiesias

CED, fossil

CED, nuclkear

CED, hydro F333%

land occupation F33333%%E

GWP 100a

C02, fossil

NMVOC

nirogen oxides it

sulphur dioxide B3 3%
particulates, <25 um Fitiiseitiis

DOsilicon ®Mwafer Cicell Wpanel production Sinverter O electric installation Eimounting O construction

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact
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Electricity production in Switzerland "

Irradiation in Switzerland about 1100 kWh/m2 which is
representative also for global weighted average

Electricity yields are quite important for performance
Factor 3 variation in observed and calculated yields

Technology specific yields are based on optimum installation in
Switzerland

Yields adaptable by the user for assessments in other locations

This study minimum | ,2Y$ra9¢ median buildin | state of optimum
2000-2005 2008 the art
average 820 820 850 8§92
Roof-Top 922 848 880 922 950 1200
Facade 620 400 568 580 620
Hostettler own Hostettler ~ Gaiddon Nowak  Hostettler
2006 calculation 2006 2006 2007 2006

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact
European Workshop - Lyon, 30 October 2009
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Global Annual Annual Annual Annual output,

horizontal |output, Roof|  output, | Poomance Peomance) opu Roof. | Facade,

iradiation Top Facade Top, comected  corrected

kWh/m2 kWhkWp | kWh/kWp | Roof-Top | Facade KWh/kWp kWh/kWp
Austnia AT 1108 306 598 829 54% 833 550
Belgium BE 945 88 539] 83 57% 725 496
Czech Republic CcZ 1000 18 48 829 55% 752 504
Denmark DK 985 850 13 86 62% 782 564
Finland Fl 56 25 602 86% 63% 759 554 |
[France FR 1204 84 632 829 52% 905 581
Germany DE 72 309 561 83 58% 744 16
Greece GR 1563 1278 774 829 50% 1175 12
Hungary HU 1198 988 656 82% 55% 908 03
|Ire;land IE 48 11 583 6% 61% LT 36
Ttaly T 1251 1032 676 2% 4% 94 22
Japan P 168 955 631 82% 54% 87 580
Luxembourg LU '035 362 582 83% 56% 793 535
Netherlands L 045 386 611 85% 58% 815 562
| Norway NO 967 70 674 90% 70% 800 520
Portugal PT 1682 1388 858 83% 51% 1276 89
Spain ES 1660 1394 884 84% 53% 1282 13
Sweden SE 980 360 639 88% 65% 791 588
Switzerland CH 1117 22 620 3% 56% 848 570
United Kingdom GB 955 88 544 3% 57 725 500
United States us 1816 1512 83% 509 1390 839
Australia AU 1686 1315 /2 78% 43 1209 663
Canada CA 1273 1088 35 85% 1000 676
Korea, Republic Of | KR 215 ‘002 674 82% 55% 921 620
New Zealand NZ ‘412 175 762 83% 54% 1080 701
Turkey TR 697 '400 840 82% 49% 1287 772

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact 2
European Workshop - Lyon, 30 October 2009
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Eco-Indicator'99 (H/A), Total
88%

Australia
Belgium
Canada

Germany

Spain
France
United
Kingdom
Italy
Japan
USA

Switzerland

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact
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eco nvent

Conclusions J/

All major types of PV technologies are investigated in
a consistent and transparent way;

Representative data for the situation in Switzerland &
in Europe for the year 2005;

Rapid development makes it necessary to use only
most recent data & to update these data in a regular
manner (e.g. update of CdTe technology in version
v2.1);

Based on a mix of company data, literature data and
own models

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact

. o 27
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[ silica sand ‘
[ MG-silicon ‘
MG-silicon purification
. T . N .
l SiClH EG-silicon | l off-grade silicon ‘ SoG-silicon Silane
e
[ silicon mix for photovoltaics ‘
A
[mc-si cryslal\isalmn‘
VS v
. Amorphous on
wafer sawing ‘ I silicon ribbons | dey gslti:n (a-Si)
| -
electric components ‘ ‘ panel- or laminate production ‘ I mounting systems ‘
Ly
[ 3KWp plants | 100% CH
[ operation ‘
electricity F RA
ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact 2
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Electricity mix Electricity mix
(France) (UCTE)
>
NS
Loav s T
/ A\ JRENEN S~o
/ Wos o ~So
/ W ~ =
> / \ \\ ~ Primary Primary
kS /) "\ material A material B
£ / \ \ ‘l I
[ , \ h
] + ¥ ~J
> »  Chemical . Al .
4 material D material E [
= substance C '
>
3 | \ T I
o \
& 3
Final assembly (<
Product X
ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact 20
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Certre

eco,
... Its consequences —/

HEEEE

Adaptation to French

— _Situation requested !
=~

-
- —
-

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact
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_ 3kWp
g 3kWp facade 3kWp facade 5y iy granted-roof
c % installation, in 2
s 2 i single-Si. single-Si, roaf installation,
Name % 88 E . installation,  single-Si,
8 5 laminated,  panel,
g e single-Si, on  laminated,
B integrated, at mounted, at o
& building  building Lt
E on roof
Location CH CH CH CH
InfrastructureProcess 1 1 1 1
| unit unit unit unit
technosphere : kWh  4.00E-2 4.00E-2 1.02E+0 230E-1
invertar, Z500W, atplant . .....cczenoeooc RO, 1 UDIE 240E40 240840 240E40 240840
electric installation, photovoltaic plant, atplant  CH : 1 unit 1.00E+0 1.00E+0 1.00E+0 1.00E+0
facade construction, mounted, at building CH:1 m2 - 214E+1 - -
facade construction, integrated, at building CH 1 m2 214E+1 - - -
flat roof construction, on roof CH 1 m2 - - 2 14E+1 -
slanted-roof construction, mounted, on roof CH:1 m2 - - -
= 2 n P1om2 3 - - 2.14E+1
photovaoltaic laminate, single-Si, at plant 1 m2 221E+1 - - 221E+1
photov panel, single-Si, at plant RER 1 m2 - 221E+1 221E+1 -
operation, lorry 20-28t, empty, fleet average .\' 0 vkm - - 8.00E+1
transport, van <3 5t CH:O tkm 345E+1 403E+1 4.03E+1 345E+1
0 tkm 1.33E+2 1.62E+2 1.62E+2 1.33E+2
transport, transoceanic freight ship OCE 0 tkm 530E+2 6.46E+2 6.46E+2 530E+2
emission air  Heat, waste - - MW 1.44E1 1.44E-1 3.67E+0 8.28E-1
ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact 2
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N Canorogers Remp. organics Resp. norganics Ecomoncty acnbheanon Fousil fusks
/ Eutcorecaton
-4 st ko, 5 g, e, o rofjCY1 U M iy, o ke, # 01U
N et nstallaton, , ot plant/CH/T U
on roofjm2/CHT U I #otcvotax o, -, of gan!{RER /1 U —
N T andport, van <354/CH U N Transport, oy > 168, feet sverage/RER U
N 1o, banacesrs: heaght shyOCE U
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120
us
10
105
100
%
%0
a5
w
7
n
5
#
5
o
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»
n
=
o
15
0
5
]
Carcinogens Resp. organics  Rusp. inorganics  Chmate change Radiation Gzone layer Ecotowicity Acidficavon Land use Minrals Fossi futs
 Eutrophucation
N Photovoltaic pand, muli-Si, 3t plantRER/T U I < tricity, medium voRtage, peoduction UCTE, t grid/UCTE U
] Natural gas, burmed in industrial fumace low-NOx >100kW/RER U I Fhotovoltas pane factory/GLO/T U
) Tap wate, 3t User/RER U —M\ww flat glass/RER U
A s 03w, COPpOr/RER U Photovcltac coll, M-S, 3t IURER U <
I usrririum alloy, AMG3, at pnt/RER U —ww 99.5%, 3t plant/GLO U
s ok, i o, X SRR A ol 51255, low-on, 3 reponal SEOrIGe/RER U
jonal storage/RER U S, Gi3ss fibre rvinforced plastx, polyamide, inpction moukding, 3t plant/RER U
|:|unmw,vaa.- foil, 3t plant/RER U 1 Poiyvinyfuonde fim, 3t plantjUs U
Polysthytuns .-;maum qraﬂulam amorphous, at plant/RER U |:|wo~ p(oﬂu(l at pant/RER U
—armhqun at plant/RE 3t reguonal storage/CH U
— 1 m2 Photovoltaic pan, mult-S, 3t plant/RER/T U' analysiersey; Methode: * ECo-indicator 99 (H) V2,06 / Europe smwurm,..“.«‘..m, —_
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Conclusions /

ecoinvent Database can be used in France;

However, have to take into account that not all data
are representative for the French situation;

Transparent unit-process based construction of the
database allows — with a LCA software tool — an easy
adaptation of such datasets to the French situation;

A calculation with original data shows how important
adaptation is — e.g. case photovoltaics only of minor
importance !

35
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Strategy fOr V= 2“moreinternationalisation ...

Co-operation with national database initiatives

More detail, more technologies, more completeness:
International editorial board and broader supplier base
Parameterization (geography, time, technologies, markets)

New data structure based on supply-use framework, allowing easier
production of national versions

New indicators

Depending on sponsor funding: Open access to more
database facilities — initially limited to specific customer
groups

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact

37
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Co-operation with NDI S

The national initiative is responsible for its own local data
collection programme, and retains the right to license these
collected data to third parties, while providing the collected
data for publication in the ecoinvent database.

ecoinvent provides the necessary infrastructure for validation
and publishing of the data as part of the ecoinvent database;

... provides free licenses to all active in the national initiative;
and

... supports the national database initiative with an annual
financial contribution [subject of negotiation].

Either side can terminate the co-operation by giving one year’s
notice to the end of a calendar year.

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact
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Parametrisation in ecoinvent v3 /

Parent-child relationship allows calculation of specific,

national / regional datasets

Geographical P’:dt%‘x —
information | _ _ _| " swisy Q M(Sur\:’is:)
e : { () NPUTS
: IE:umpe : Technology- Material A on market (European)
¥ G’,Z:: b ‘ "e‘areq Material B from France
\ I AL Cherical Auxdlary C | on merket (Global)
T Electricity, low voltage | Swiss gid mix
L proky ¢ | Trnspor 550 km lony 28t Eurod
L [ ) ineuTs (#) OUTPUTS
| Material A 05kg S02, to air 25%
™| Material B 06 kg NOx, to air ‘IU%
= [ Cheomical Ausitary € 005kg | WasteW! A vswi
Electricity, low voltage L 154 kWh Waste W2 “‘5\“"55 Recycling
(i) QUTPUTS \
502, to air 0.065 kg
NOx, to air 0.095 kg
‘Waste W1 0.0215 kg
Waste W2 0.1kg
ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact 3
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»parent-child relationship* "

... consequences for National Database Initiatives (NDI):

NDI can ...

.. concentrate data collection activities on those areas, where a
DIFFERENT technology is used in own country;

.. define ,default” information for own country (e.g. means &
distances of transport of goods, waste treatment situation,
...) for an automatical application in case no specific data are
collected

> Allows calculation of a first, approximated version of national,
easily updateable database everywhere in the world !
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Supply-use table ”

Principle / how to use this here ?

All economic activities in society are covered, i.e. the sum of all activities (=
national output !) is included here.

1. Can use the national supply-use tables to get an overview of which processes
are important in the particular country, and

make a dedicated data collection effort for these datasets.

2. Most countries produce monetary supply-use tables annually, which
can serve as a basis for consistent national versions of the core ecoinvent
database;

often, national reporting of emissions follow the same framework;
this may then be supplemented by specific national process data.
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Conclusion 7

ecoinvent is open for international collaboration;

ecoinvent offers its expertise, its technical development so
far done in LCI DB development & maintenance;

transparent, unit-process based database allows easy adaptation
to other national situations;

the strategy for ecoinvent data v3 goes in a even more simple,
stepwise cooperation between ecoinvent and NDIs all over the
world.

... allowing fast development of transparent &
consistent LCl data everywhere in the world ...!
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Thank you!

More information:

ecoinvent Centre
c/o Empa, Lerchenfeldstrasse 5
CH-9014 St-Gallen, Switzerland

support@ecoinvent.org
www.ecoinvent.org
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