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SubtaskD ¢ Administrative progr

Cyclecd~unding FrenchEnergyAgency (ADEME

U Official confirmation (oct. 2015)
U Financingagreement dec 2015) |:>

A Call participation :

U Toidentify participants anccontributors
V Originallyplannedin november2015
V Firstlist alreadyavailablebut still underconstruction

Y Additional LCA experteequired
Y Othercountry ?

U Todetermineleader of actions

V Originallyplannedin december2015
V Stillin progress

Work now in
its formal
phase

D.1

Identification of BIPVelated environmentalbenefitsworldwide

D.2

BIPVfocusedmethodologyfor environmentalassessment

D.3

BIPVenvironmentalassessmentest cases

D.4

BIPVenvironmentalassessmenplugin for buildingassessmentools.




A ADEME
Country Title Name Participant Organization D1 |D2 |D3 |D4
Ms. Gabriele Eder OFI 0,2
AUSTRIA  (Mr. Lukas Maul UAS Technikum Vienna - dep. Of Renewable Energy 3
Dr Susanne Schilder UAS Technikum Vienna - dep. Of Renewable Energy
Ms. Eszter Voroshazi IMEC
BELGIUM
Mr. Marc Meuris IMEC
DENMARK |Mrs Karin Kappel Solar City Denmark
Mr. Renaud Vignal Arcelor Mittal
Dr. Francoise Burgun CEA-INES
France
Mr. Krasimir Yordanov Lahera Production
Mr. Philippe Bouniard Smac
Dr. Wendelin Sprenger Fraunhofer
GERMANY |Mr. dr.-Ing. |Ingo B. Hagemann Architektenburo Hagemann
Mr. Claudio Ferrara Fraunhofer ISE
ITALY Mr. Stefano Avesani Eurac Research, Institute for Renewable Energy
KOREA Mr. Jung-hyuk Ahn Team Leader, Vacuum Glass Team, Building Energy Division, EAGON Windows&Doors
Mr. Jea-yong Eom Eagon Windows & Doors Co, Ltd
Mr. Erik Alsema WE advisors
NETHERLAND
(The) Dr. Roland Valckenborg SEAC
Mr A. Louwen University Utrecht
NORWAY [Mrs Reidun Dahl Schlanbusch |SINTEF
Mr. Eduardo Roman Tecnalia Research & Innovation
Dr. Maider Machado Garcia |Tecnalia Research & Innovation
SPAIN Mr. Jonathan Leloux UPM 05(05(05|1
Mr. Estafania Caamano Technical University of Madrid
Ms. Francesca Olivieri Technical University of Madrid 05(05(05|1
Mr. Javier Neila Gonzales Technical University of Madrid
Mr. Peter Kovacs SP Technical Research Institute of Sweden
SWEDEN - - -
Dr. Bengt Stridh ABB Corporate ResearttMalardalen University
SWITZERLANDDr.sc. Techn.|Rolf Frischknecht Treeze Itd. Fair life cycle thinking

U Participants29 persons/ 12 countries

U Contributors(supportivepersons) 11 persons 5 countries
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SubtaskD ¢ World repartitio

U France

/‘ﬁ‘;/%:f&;'
i Norway
Y SINTEF [Tk

U Netherlands(The)<"”

Y-.UniversityUtrecht | (-
Y SEAC v
% WEAdvisoN
U Austria
Y UASTechnikumVienna
Y OFI =
U Switzerland
Y Treeze
U Spain
Y Tecnalia
Y UPM

[t Germany

Y TechnicalUniversityof Madri

Y CEANES Y Smac
—me - Y<Arcelor Mittal Y LaheraProduction
< S iy
&}w:}t‘\i E
‘\‘\5 .

o e . Sy \"-t*ﬂ\ ‘
Y SPTec "ﬁfcaﬁfeggdllﬂﬁasﬁmte of Sweden

A s
0 Denmark"" 1 ¢ -
Y Solarqlﬁl )

Y Fraunhofer & )57
Y ArchitektenburoHagemann

U Participants29 persond 12 countries
U Contributors(supportivepersons) 11 persons 5 countries

U Belgium '

Gltaly
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s SubtaskD ¢ State of the art

1. Definethe wayto do the state of the art
2. Attribute roles
3. Realizeghe synthesis

Stateof the art focuson:
U Workalreadydone/ in progress
0 Methodsandtoolsused
Dataavailable
Casestudies
Specificitieof BIPWsPVand BIPWsBAPV

coC o C

Y Variability of cases ?

7 oy ’?
Fromall existingmethods/data/casestudies (~ ' SPecific by country

U  Whichfunctionsaretakeninto account?

U  Functionalunit? 1

U Systenmboundaries?

u Impactcategories? |dentification of

U  SinglescoreANeightingmethod? guidelines to develop a
i Dataavailable ) common methodology
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SubtaskD ¢ Questionnaires

Firstquestionnairesentto eachnationalcontactto identify:

U Thepersonin chargeof the work at nationallevel (for countries
whereno onehasbeenidentifiedyet)

U InLCAycountry)
V  Methodsused
V  Toolsused
VvV  Dataavailable(format + metadata+ quantitativedata)

U Nationalregulations
U Nationalandinternationalstandards

U Studies already done on the subject (i.e. environmental
assessmenf BIPV)

6
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~ CvCLeco

|IEA PVPS Task 15

Subtask D : Environmental assessment
issues

Questionnaires

SubtaskD ¢ Questio

TEA PVPS Task 15

Task 15 & Framework for BIPY Acceleration

Emuronmental Jsse ssment issues

1. Life Cycle Assessment

Characterization methods used

£ RCD 2011, CC 2017 1000, Cumulotive Energy Demaond.

¢ Climate change
¢ Neotosicity
¢ Acdifcation

¢ Rutrophication

¢ Land use

< Human heath

Wi

13 Data avadable

2. National regulations
£x. for France:
+  Loln® 2015992 du 17 200t 2015 relative 3 b ranution energetioue pour | Crolssal
verte (= on the energy transition 10 green growth)
+ Lol n" 2010-1488 du 7 décembre 2010 portant nouvele GEINEITON U MArche.
( the new of the electricky martet)
« Circulaive du 18 décombre 2009 relative au développement et au contrile (
cenrales au sol (= e and
grount mounted photovoltak plants)

3. National and international Standards - Guidelines
*  IECE1724: PV System Performance Monitoring
+ IEC 62108 Concentrator photovoltalc (CPV) modules and assemblies — Ded
qualification 3nd type approval
«  Guidelines from IEA PVPS Task 12 : V. Fthenakis, . C Kim, & Frischknecht, M. Rauf
P. Smha, M. Stucki 2011, Lffe Cycle inventones and Lfe Cycle Assessment|
Systems, Energy PVPS Task 12, Report T|

022011

)}

CcvCLeco

U Sent: 1stdec 2015

U Answerscollected 6 (Spain,Switzerland Norway, Austria, The Netherlands,

Sweden

)

(@]

Sememary | TV study alms 10 cover the varous alternatives for the installation of

BPONOvOn a1 yitemi o Dubdng by ] nihe
Fromch maret whstions for the busksng and
e provoned il wieess of

large: dope of the roof,

modue techndloges. power installation The study evaluates the environmental

periormance. wough the Lite Cycle Analyuis (LCA) of bulkdng ntegr ated systoms by
@fterent tamilies of afferent scenanion

ortant studies from literature

o AL Baumann R Ml and KM ynes, Evwronmental impacts of PV systems - Grownd

Boned ws PV 2600 PVSC, Sept. Woct. 3, 1997

* R Crawford, 61 Tretoar, R1 Fuller, M. Bazillan. Lifescycle energy analysts of bulking

egroted photoveRaK wystems (BWPVY) with heat recovery wnit. Renewatle and
Sstanatke Enengy Reviews, vol 10, pp 559575, 2006

+  Med (U Onoroh, M1 Oean, A and Omer, S A (2010) Impact assessment for buikding
ey ated

photovato (BPV). n Egbu, C (Ed) Procs 26th Annual ARCOM Conference,
&4 September 2010, Leecs, UK, o n
Managemere, 1407-1415.

«  Geofirey P. Hammond, Massan A. Harajl, Crag | Jones, Adrian B. Winnett. Whole

systems apgronal of 3 UK Bullding integrated PRotovoltaic (BIPV) system : Energy,
emvironmental, and economic evaluations. Energy Policy, Vol. 40, pp 219-230, 2012,

«  Kanen Menoufl, Danked Chemesana, joan | Rosell. Life Cycle Assessment of o Buliding

Imtegroted Concentrated Photovoltol scheme. Appbed Energy, vol. 111, pp S05~514,
013

+  Ow Lameatos, D. Chemisana, B Mateus, M.G. Almeita, SM. Siha. Review ond

perpertives on e Cpcie Anolysas of w007 teChnOlOes with emphasss on busidings
Imtegroted solor thermal systems. Renewable Energy, vol. 75, pp 833846, 2015.

vCLeco s

International synthesis
Who? HowWher?
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SubtaskD ¢ Action Plan

Firstyear(Start: july 2015 Secondyear (start : july 2016)
9 9 | 20

Coordination: TelCo

Contributorslist

Structuration of the work
Work responsibles

Istversion of themethodology
Consolidatedversion of the
methodology

Inventory datas(LC)
Deliverables

[

Firstplanning 6 months(dec. 2019

A Stateof the art synthesis Takinginto accountall the information from partners
A Identifyneedsand contributors: Needsfrom otherstasksfor example

A Makea planof action: Toestablishthe method that meetsthe needs

L Fromthe questionnaires=>Establisha synthesisdocument
U Maincharacteristics
u  Commonpoints/ Divergencegcountryspecific)

L Who? / Deadline? .



s SubtaskD ¢ Methodology:

PCRlocuments

Developedwith the intention of publishingandenablingpublicationof EPDs

Internationally-accepted

Processopen, transparentand participatory

Developedy:

V' companiesandorganisationsn co-operationwith other parties,suchas
Y trade associationgndinterest organisations
Y institutions involving LCA/EPDexperts in close cooperation with
companiesor trade associationgandinterestorganisations

V' single companiesor organisationsin casethey have the necessaryin-
housecompetenceor chooseto engageoutside LCA/EPBxperts

Y Europeanlevel=>PEFCR

Y Others initiatives ?




)

PCR; ProductCategoryRules

U PCR=Specifiaequirements

u Useof PCRwill be:
V optional for internal applications
V recommended for external applications without comparison/comparative
assertions
V mandatoryfor externalapplicationswith comparisons/comparativassertions

U InternationallSOstandards: 1ISO14 020 Environmentalabelsand Declarations; General
principles
Y 1S014 024 Typel environmentallabellinge Principlesand Procedures
Y 15014021 Seltdeclaredenvironmentalclaims(Typell ¢ Environmentalabelling)
Y 1S014 025 Typelll environmentaldeclarations; Principlesand Procedures

U At Europearievel ProductEnvironmentalFootprint (PEFGuidé
Y technicalguidanceon howto conducta PEFstudy
Y PEF studies may be used for a variety of purposes, including in-house
managementnd participationin voluntaryor mandatoryprogrammes

1 CommissionRecommendationof 9 April 2013 on the use of common methods to measure and communicatethe life cycle
environmentalperformanceof productsandorganisationg2013 179EU), Annexl| 1



A
e PCR; Guidance documents

l.  1S014025and other Typelll Standardsjncluding

U 1SO14025 2006 Environmentallabels and declarations¢ Type lll environmental
declarationsg Principlesand procedureg1SO)

i BP X30-323-0: 2011 Principesgénéraux pour £ QI T Fénwrénhhemhéntal des
produitsde grandeconsommatioAFNORE-rance)

U CEN15804 2008 Sustainabilityof construction works ¢ Environmentalproduct
declarationsg Productcategoryrules(CENEurope)

U 1S0O 21930 Sustainabilityin building construction ¢ Environmentaldeclaration of
buildingproducts

U Product Environmental Footprint Guide (European CommissionJoint Research
Centre,2013

lI.  All ProgramOperator Rulesbasedon ISO14 025
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EEEEE

PCR; Guidance documents (2)

lll. Product Carbon Footprint Standardsand other SingleCriteria LCAbased
standards,suchas

u
i

GreenhouseGasProductAccountingand ReportingStandard(GHGProtocol,2011)
PAS 2050 Specificationfor the assessmentof the life cycle greenhousegas
emissionf goodsandservicegdBSI12011)

TSQ 0010 GeneralPrinciplesfor the Assessmenand Labelingof CarbonFootprint
of Products(JEMAIJapan 2009

V. Other Standardsor Guidance

u
i

1SO14020 2000Environmentalabelsand declarationsg Generalprinciples

ISO 14021 1999 Environmental labels and declarations ¢ Seltdeclared
environmentalclaims(Typell environmentallabeling

1ISO14040 2006 Environmentalmanagementg Life cycleassessment Principles
andframework

ISO 14044 2006 Environmental management ¢ Life cycle assessmentc

Requirementandguidelines

1ISO14050 2006 Environmentamanagement; Vocabulary

ISO 17024 2003 Conformity assessment¢ General requirements for bodies
operatingcertificationof persons



'S Methodology (1)

Bibliography
A Analysiof existingPCR&nd scopedefinition Preliminarywork
A Draft definition of representativeproduct

15t consultation:
A Scope Month 3
A Draft definition of representativeproduct

Y Written feedbackon st consultation document Month 3-4
Y Analysisand feedback ofesultsfor 15t consultation Month 4-5
> Approvalof scope andepresentativeproduct definition

PCR Screening:
A Impactassessment
A Interpretationand conclusion
A Report

Month 5-8

g Draft PCR screening foeview (Month 9)

13



's Methodology (2)

1stdrat PCR&asedon PCR screening Month 10

2nd consultation:
A ResultPCR screening

A 1stdraft PCRs Month 11
A Additionalenvironmentalinformation
Y Written feedback on $draft PCR Month 11-12
Y Analysisand feedback ofommentsfrom 2nd consultation Month 12-13
2nd draft of the PCR Month 13
——> Approvalof 2 draft PCR
PCRsupportingstudies Month 13
Final consultation:
— Final PCR Month 19-20

(includinginformation on benchmarkerificationand classes of performanegere
appropriateand relevant)

Y Analysiof and feedback oecommentsfrom final consultation ~ Month 21

g Reviewof the final PCR hyeviewers(Month 22-23) H



's Methodology (3)

Analysis
A commentsfrom the review Month 24
A feedback orreviewcomments

Revisinginal PCR
+ Summaryof all feedback

> Approvalof the final PCR
Release of the final PCR Month 27

L Final PCR

[ For IEA PVPRaskl5 ¢ SubtaskD => 3 steps

Month 25

- Litterature review (International state of the arexistingPCRps
- Focus orcopedefinition

15
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s PCR Scope

Y Obj.: to describe in detail the system to be evaluated
and analytical specifications associated

Definition of the scope
U inline with the objectives
U shouldspecify
V' Theunit of analysisd & C dzy @zy A @ngfthefreferenceflow;
V' Theboundariesof the system
V' Theenvironmentalfootprint impactcategories
V' Assumptiong restrictions

PVcontext

U production of direct current (DC)electricity with photovoltaic modules (or panels/

laminate9

includingmanufacturing

includingoperationand dismantling

includingrecyclingof materialduringthe end-of-life phaseof the photovoltaicmodules
+ the useof production equipmentand facilitiesand the supplychainof the materials
used 15

cC:. C. C. C:



A . .
s Unit of analysis

Definition of the functional unit

E Forelectricity, in general: 1kwWh (kilo Watt hour)

E For photovoltaic: the referenceflow is the photovoltaic module, measuredin kWp
(Kilowattpealk), the maximumpower output of a module

E ForBIPV??

4 criteria:
U oawhaté ¢ Thefunction(s)/ service(sprovided
t chow muche ¢ Themagnitudeof the function or service
U dhow wellé€ ¢ Theexpectedlevelof quality
U dhow longe ¢ Theamountof serviceprovidedoverthe life time

PVcontext:
U awhaté ¢ DCelectricalenergymeasuredn kWh (providedpower timesunit of time)
at the outlet of the DCconnectorattachedto the junction box of the PVmodule
U dhow mucte ¢ 1 kWhof DCelectricalenergy
U cdhow well€ ¢ DCelectricalenergyat the photovoltaicpanelat a givenvoltagelevel
U dhow longe ¢ DCelectricalenergyat the photovoltaicpanelduringthe servicelife of
30years 17
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Representativeproduct - Definitio

Definition of the representativeproduct
U The European Commission offers two ways of developing the
representativeproduct a virtual (non-existing)productbasedon market
data,or areal product
V' Market data necessaryto define all the aspects of the
representative product (raw material, production processes,
locationof the productionX) is not available
V' Necessityto work with a mix of availablemarketdataand data
relatedto productsspecificallysoldby the retailers

i ForBIPV
V Virtual product?
V Realproduct?

U  Whatarethe criteria to identify the representativgoroduct?
V' Technology
V' Function
V' Multi-functionnality
V X 18
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Representativeproduct - Descrip

Linkwith others subtasks

U SubtaskA: BIP\Vdefinition
U SubtaskC:Systenboundariedefinition

Y For BIPV:

U Energyfunction
U Buildingfunction

EEEEE

u
i

cC. . CCcC.

PVcontext:

Representativeproduct=a specificphotovoltaic module of a manufacturer

Specificationof the technology of the module mono-crystalline silicon, multi-

crystallinesilicon,micromorphoussilicon,CdTe CIGSetc.
Module framedor unframed?

Ratedpower of the module?

Sizeof the module?

Moduleinstallationn grid-connectedPVpower plant, mountedon a slantedroof ?

Annualyield (electricity production) ?

19
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Application
area

supsi®

SEAC?

Bcc’

Classification of Bl

SUNRISE®

ABIO®

This report

Pitched » Tiles ¢ In-roof * Roofing = Standard in- * Solar Tiles » In-roof
roofs » Metal panels systems roof systems e Opague mounting
* 5mall solar = Solar tiles flat/sloped systems
tiles- and shingles roof ® Full roof
shingles- = Flexible » Transparent solutions
slates laminates roof = Small tiles-
= |arge solar + Multipurpose shingles-
tiles-shingles- roof slates
slates * Roof element = Large tiles-
shingles-
slates
+ Metal panels
= Solar glazing
Flat & » Roof (Glass) * Skylightsand = Glazing * Semi- * Dpague + Metal panels
curved = PV semi- transparent flexible roof = Solar
roofs membranes transparent solution * Transparent membranes
roof systems * Flexible flexible roof  » Solar glazing
= Flexible laminates
laminates
Facades * Fagade = Cladding # Glazing = Cladding * Facade * Accessories
(Elements) systems & Sun-shading systems elements » Warm facade
* Facade * Semi-  Continuous * Cold facade
(Glass) transparent facade = Solar glazing
= Shading systems systems
systems # Louver & Windows
systems * Shading
systems
+ Multipurpose
facade
Other  Urban  Architectural » Urban
application structures fabrics furniture
+ BIPY custom
design

[SEAE SUPSI Report,
2015]

Y Same
classification ?

20
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Theworking materialsrequired
in the production of the
productshallnot be includedin
the bill of materials

The material lossesduring the
product manufacturingshallbe
takeninto account

It shallbe specifiedwhether or
not the bill of materials
displayed in the PCR report
includes or excludes the
material losses during the
productmanufacturing

Bill of materials¢ Representativeprod

Material

Seurce

Subtstal waler { sem bcanductar

silicom, production mix, photovoliaics, s plant

silicon for photovokaics

silane, at plamt

gilans

incian, ol regional storage

incam

Wadier / cadmium tellaride, semiconduct or-grade, a1 plant

cadmium telboride

semicondecior |cadmium sulphide, semiconduct of-grade, & plant

cadmium salphide

Ly b ¢ uam [rs el

gallium, semicondector-grade, ol regional storage gallium
selemium, a1 plant sedemium
Furiher semiconduct or materials (o be specified) nm
Subieial metals
aluminium, primary, at plant alumimium
copper, @ regional siormage copper
lead, ai regional siorage lead
Mietals molybdenum, s regonal storage mobyhdenum
silver, a1 regional storage silver
tin, a1 regional siorage tim
winc oxide, 2 plant TN o ide
furtbier metals (to be specified) nm
Subietal plastics
etbylviny lncetate, fodl, ot plami ethylvimylacetate

polyvinylfluonde film, ai plant

palyviny | fleonde film

petyvinylmeyral foil, at plam

palyvinylbeyral fodl

pelyphenylene sulfide, a1 plana

palyphenylene sulfide

Plmics pelyethylene terephthalate, gramulate, smorphous, a1 plan:

pelyethylene, HDPE, granslate, of plam

palyethylene, HDPE

glaes fitwe reinforced plastic, polyamide, injection moulding, at pla glass Ghre reinforced plasic, polyamide

silicome prosdect, o plami silicone product
Furiher plastics (1o be specified) nm
Subtetal solar glass
i glass, umcoated, at plant i glass
Solar glas = =
e solar glass, low-irom, at regional storage solar glass
Farther materials (te be specified)
=~ » |Subtetsl metals panel
E E Metals aheminium alkoy, Aligd, ai plans ium alloy

furtber metals (to be specified)

polyethylene terephthadase, PET




- Product classificatio

U Reference to theNACE / CPA classification

Y For PV:
G b! /9 k [/ t! Manifacthiring afotheb gectrical equipmerit

Y For BIPV:
U b! /9 k [/ t! Manbfactiiring afotheb gectrical equipmert K
U Other: More/Less restrictive ?

Division  Group Class ISIC Rev. 4
27 Manufacture of electrical equipment
27.1 Manufacture of electric motors, generators, transformers and electricity distribu-
tion and control apparatus

27.11  |Manufacture of electric motors, generators and transformers 2710*

27.12 |Manufacture of electricity distribution and control apparatus 2710
27.2 Manufacture of batteries and accumulators

27.20 |Manufacture of batteries and accumulators 2720
27.3 Manufacture of wiring and wiring devices

2731 |Manufacture of fibre optic cables 2731

2732 | Manufacture of other electronic and electric wires and cables 2732

27.33 |Manufacture of wiring devices 2733
274 Manufacture of electric lighting equipment

27.40 |Manufacture of electric lighting equipment 2740
27.5 Manufacture of domestic appliances

2751 |Manufacture of electric domestic appliances 2750*%

2752 |Manufacture of non-electric domestic appliances 2750*
27.9 Manufacture of other electrical equipment

2790 |Manufacture of other electrical equipment 2790




EEEEE

——
s System boundarieg LCA approz

Cradleto-grave
Qadle-to-gate
Gateto-gate

Parts of thecomplete
life cycle

b Eachtype fulfils a specificfunction asmodulefor usein
other LCAstudies

Material and .
production g

- -~
- o I

‘ Company A |—>| Company B]—»lCompany C]

Cradle to gate (B)

¢
d = >

[ILCD Handbook, 2011]

23
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A EEEEE

s System boundarieg Life cycle stages ano

Thelife cycleboundariescovera cradleto-gravesystem
Y Cradleto gate?

Thelife cycleencompassethe following stages
Productionof raw materials
U the productionor extractionof raw materials(germanium ndium, galliumX),
U the productionof cellsand modules,
U the preparationof the support,
U the productionof the balanceof the system
- Productionof the concernedproduct
- Distribution
U transportof the final productfrom the factoryto the warehouseor the usesite.
- Use
U Detailsof the the usestage(Maintenancesteps,cycle,X)
- Endof-life;
U includingrecyclingand elimination (incinerationor landfilling)

24
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H,., Overview and syste

Y For PV:
U Product system of electricity produced with a photovoltaic module

P 4 Electricity
_____________________________________________________________ I
: .
1 1
I | I
| |
| Fob vchenyg |
V| = = Ak
| B E- |
! E pwration of T !
I4 L Py o] ik ol | P2 Prac | SR
| |
| i |
| |
- I
1 | 1
1 H P macuis - My e 1
1 = fparsori grarassl | Epiladh | 1
| = |
- |
V| E I |
| k| |
| - |
- Lol [hah
! P v v e Pemadis gy | e !
| 3 - . o Il.i
1 1
| | 3
| R |
I - Falrl . I E
m— -t J vt Ln iR | P
: Py, Lacy ity A iy el T : 2
| | !
1 1

e e e e e e m e m e e e e e e e e e e e e e e e e e e e e e e e e e o e e e e e mm e e e e e e e e e e | 25
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— Life cycleg Three main

>

Upstream module ( ) (from
cradleto-gate) : comprise the
production and installation of
materials  and auxiliary
materials for the operation
stage

Coremodule ( ) (from gate-to-
gate) : represents the
« production of the service»
and comprises gateto-gate
environmental information on
the operation stage
(productionof electricity)

Downstreammodule ( ) (from
gateto-grave) : comprise
information on the dismantling
of CPV installation and the
end-of-life of components

Extraction ofmaterials
DI f f AdzY k DSNXI Infrastructure Additionalmaterials

Transport from extraction site to manufacture site

|

Manufacture of components
Production ofcells Production of modules Infrastructure Additionalmaterials

Transport from manufacture site to assembly site

|

Assembly
PV modules PV panels Infrastructure Additionalmaterials

Transport from assembly site to installation site

Installation

|

Infrastructure Additionalmaterials

Use stage
Electricityproduction Maintenance

|¢

Transport from use stage site to dismantling site

|

Dismantling

Infrastructure

Transport from dismantling site to eraf-life site

End of life components
Reusing Recycling Incineration/ Landfiling




——
~ Upstreamprocesses / sce

Upstreammodule (from cradleto-gate) : comprise the production and installation of
materialsand auxiliarymaterialsfor the operationstage

Supplychainof the productincludes

U Production

U Materialsrequiredfor RAW MATERIAL PRODUCTION

manufacturing “ 5
U Raw materialextraction andefining

Supplychainof the frame and themounting %

systeminclude e
U Rawmaterialextraction andefining
U Infrastructure -

27




——
C—Q Usephases / scenario

Coremodule (from gate-to-gate) : representsthe « production of the service» and
comprisegyate-to-gate environmentalinformation on the operationstage(production
of electricity)

Characterizatiorof the scenario
concerninghe use phase (of the ,‘
representativeproduct) |

U Duration

U Yield

U Maintenanceoperation
u X

UTILIZATION

28



EEEEE

——
L Downstreamprocesses / Sc

Downstreammodule (from gateto-grave): compriseinformation on the dismantling
of CPMnstallationandthe end-of-life of components

All endof-life steps

Consideringhe WEEE directive

29



