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SubtaskD ςAdministrative progress

Å Cycleco Funding: French EnergyAgency (ADEME) :
üOfficial confirmation (oct. 2015)

üFinancingagreement  (dec. 2015)

Å Call participation :
üTo identify participants and contributors

VOriginallyplannedin november2015

VFirst list alreadyavailablebut still underconstruction 

ÝAdditionalLCA experts required

ÝOthercountry ?

üTo determineleader of actions

VOriginallyplannedin december2015

VStill in progress

D.1 Identification of BIPV relatedenvironmentalbenefitsworldwide

D.2 BIPV focusedmethodologyfor environmentalassessment

D.3 BIPV environmentalassessmenttest cases

D.4 BIPV environmentalassessmentplug-in for building assessmenttools.

Work now in 

its formal

phase 
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SubtaskD ςParticipants

Country Ti tle Name Participant Organization D1 D2 D3 D4

Ms. Gabriele Eder OFI 0,2

Mr. Lukas Maul UAS Technikum Vienna - dep. Of Renewable Energy

Dr Susanne Schi lder UAS Technikum Vienna - dep. Of Renewable Energy

Ms. Eszter Voroshazi IMEC

Mr. Marc Meuris IMEC

DENMARK Mrs Karin Kappel Solar Ci ty Denmark

Mr. Renaud Vignal Arcelor Mitta l 1

Dr. Françoise Burgun CEA-INES

Mr. Krasimir Yordanov Lahera Production 

Mr. Phi l ippe Bouniard Smac

Dr. Wendel in Sprenger Fraunhofer

Mr. dr.-Ing. Ingo B. Hagemann Archi tektenburo Hagemann

Mr. Claudio Ferrara Fraunhofer ISE

ITALY Mr. Stefano Avesani Eurac Research, Insti tute for Renewable Energy

Mr. Jung-hyuk Ahn Team Leader, Vacuum Glass Team, Bui lding Energy Divis ion, EAGON Windows&Doors Co., Ltd.

Mr. Jea-yong Eom Eagon Windows & Doors Co, Ltd

Mr. Erik Alsema WE advisors 0,5

Dr. Roland Valckenborg SEAC 0,1 0,1 0,1

Mr A. Louwen Univers i ty Utrecht

NORWAY Mrs Reidun Dahl  Schlanbusch SINTEF

Mr. Eduardo Roman Tecnal ia Research & Innovation

Dr. Maider Machado Garcia Tecnal ia Research & Innovation

Mr. Jonathan Leloux UPM 0,5 0,5 0,5 1

Mr. Estafania Caamano Technical  Univers i ty of Madrid

Ms. Francesca Ol ivieri Technical  Univers i ty of Madrid

Mr. Javier Nei la Gonzales Technical  Univers i ty of Madrid

Mr. Peter Kovacs SP Technical  Research Insti tute of Sweden

Dr. Bengt Stridh ABB Corporate Research / Mälardalen Univers i ty

SWITZERLANDDr.sc. Techn. Rol f Frischknecht Treeze l td. Fair l i fe cycle thinking

NETHERLANDS 

(The)

France

BELGIUM

SWEDEN

SPAIN

AUSTRIA

GERMANY

KOREA

3

0,5 0,5 0,5 1
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3
üParticipants: 29persons/ 12countries
üContributors(supportivepersons): 11persons/ 5 countries



SubtaskD ςWorld repartition
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üParticipants: 29persons/ 12countries
üContributors(supportivepersons): 11persons/ 5 countries

üKorea
ÝEAGON

üSweden
ÝSP TechnicalResearchInstitute of Sweden

üDenmark
ÝSolar City

üGermany
Ý Fraunhofer
ÝArchitektenburoHagemann

üBelgium
Ý IMEC

üItaly
ÝEurac

üNorway
ÝSINTEF

üNetherlands(The)
ÝUniversityUtrecht
ÝSEAC
ÝWE Advisors

üAustria
ÝUAS TechnikumVienna
ÝOFI

üSwitzerland
Ý Treeze

üSpain
Ý Tecnalia
ÝUPM
Ý TechnicalUniversityof Madrid

üFrance
ÝCYCLECO

ÝCEA-INES
ÝArcelor Mittal

ÝSmac
Ý LaheraProduction



SubtaskD ςState of the art

Stateof the art focuson:
ü Workalreadydone/ in progress
ü Methodsandtoolsused
ü Dataavailable
ü Casestudies
ü Specificitiesof BIPVvsPVandBIPVvsBAPV

Fromall existingmethods/data/casestudies:
ü Whichfunctionsaretakeninto account?
ü Functionalunit?
ü Systemboundaries?
ü Impactcategories?
ü Singlescore?Weightingmethod?
ü Dataavailable

Ý Variability of cases ? 
ÝSpecific by country ?

1. Definethe wayto do the stateof the art
2. Attribute roles
3. Realizethe synthesis

Identification of 
guidelines to develop a 
common methodology5



SubtaskD ςQuestionnaires

Firstquestionnairesentto eachnationalcontactto identify:

ü Thepersonin chargeof the work at nationallevel(for countries
wherenoonehasbeenidentifiedyet)

ü In LCA(bycountry)
V Methodsused
V Toolsused
V Dataavailable(format +metadata+ quantitativedata)

ü Nationalregulations

ü Nationalandinternationalstandards

ü Studies already done on the subject (i.e. environmental
assessmentof BIPV)
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SubtaskD ςQuestionnaires
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üSent: 1st dec. 2015
üAnswerscollected: 6 (Spain,Switzerland,Norway,Austria,TheNetherlands,

Sweden) International synthesis
Who? How? When?



Firstplanning: 6 months(dec. 2015)
Å Stateof the art synthesis: Takinginto accountall the information from partners

Å Identifyneedsandcontributors: Needsfrom otherstasksfor example

Å Makea planof action: Toestablishthe methodthat meetsthe needs

SubtaskD ςAction Plan

First year(Start : july 2015) Second year(start : july 2016)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Coordination: TelCo

Contributors list MS1

Structuration of the work
Work responsibles

MS2

1st version of the methodology MS3

Consolidatedversion of the 
methodology

MS4

Inventory datas (LCI) MS5

Deliverables D1 D2 D3
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Fromthe questionnaires=>Establisha synthesisdocument
ü Main characteristics
ü Commonpoints/ Divergences(countryspecific)

Who? / Deadline?



SubtaskD ςMethodology

Ý Europeanlevel =>PEFCR

Ý Others initiatives ?
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PCRdocuments:

üDevelopedwith the intention of publishingandenablingpublicationof EPDs.
ü Internationally-accepted
üProcess: open, transparentandparticipatory
üDevelopedby:
Vcompaniesandorganisationsin co-operationwith other parties,suchas
Ý tradeassociationsandinterestorganisations,
Ý institutions involving LCA/EPDexperts in close cooperation with

companiesor tradeassociationsandinterestorganisations,

Vsingle companiesor organisationsin case they have the necessaryin-
housecompetenceor chooseto engageoutsideLCA/EPDexperts.



PCR ςProduct CategoryRules

ü PCR= Specificrequirements

ü Useof PCRwill be:
V optional for internalapplications;
V recommended for external applications without comparison/comparative

assertions;
V mandatoryfor externalapplicationswith comparisons/comparativeassertions.

ü InternationalISOstandards: ISO14 020 Environmentallabelsand DeclarationsςGeneral
principles

Ý ISO14024TypeI environmentallabellingςPrinciplesandProcedures

Ý ISO14021Self-declaredenvironmentalclaims(TypeIIςEnvironmentallabelling)

Ý ISO14025TypeIII environmentaldeclarationsςPrinciplesandProcedures

ü At Europeanlevel: ProductEnvironmentalFootprint (PEF)Guide1

Ý technicalguidanceon how to conducta PEFstudy
Ý PEF studies may be used for a variety of purposes, including in-house

managementandparticipationin voluntaryor mandatoryprogrammes

10
1 CommissionRecommendationof 9 April 2013 on the use of common methods to measure and communicate the life cycle
environmentalperformanceof productsandorganisations(2013/179/EU), AnnexII



I. ISO14025andother TypeIII Standards,including:

ü ISO14025: 2006 Environmentallabelsand declarationsςType III environmental
declarationsςPrinciplesandprocedures(ISO)

ü BP X30-323-0: 2011 Principes généraux pour ƭΩŀŦŦƛŎƘŀƎŜenvironnemental des
produitsde grandeconsommation(AFNOR,France)

ü CEN15804: 2008 Sustainabilityof construction worksςEnvironmentalproduct
declarationsςProductcategoryrules(CEN,Europe)

ü ISO21930 Sustainabilityin building constructionςEnvironmentaldeclarationof
buildingproducts

ü Product Environmental Footprint Guide (EuropeanCommissionJoint Research
Centre,2013)

II. All ProgramOperatorRulesbasedon ISO14025

PCR ςGuidance documents



III. Product Carbon Footprint Standards and other Single-Criteria LCA-based
standards,suchas:

ü GreenhouseGasProductAccountingandReportingStandard(GHGProtocol,2011)
ü PAS 2050 Specification for the assessmentof the life cycle greenhousegas

emissionsof goodsandservices(BSI,2011)
ü TSQ 0010GeneralPrinciplesfor the Assessmentand Labelingof CarbonFootprint

of Products(JEMAI,Japan, 2009)

IV. OtherStandardsor Guidance
ü ISO14020: 2000EnvironmentallabelsanddeclarationsςGeneralprinciples
ü ISO 14021: 1999 Environmental labels and declarations ς Self-declared

environmentalclaims(TypeII environmentallabeling)
ü ISO14040: 2006EnvironmentalmanagementςLife cycleassessmentςPrinciples

andframework
ü ISO 14044: 2006 Environmental management ς Life cycle assessmentς

Requirementsandguidelines
ü ISO14050: 2006EnvironmentalmanagementςVocabulary
ü ISO 17024: 2003 Conformity assessmentςGeneral requirements for bodies

operatingcertificationof persons

PCR ςGuidance documents (2)



Methodology(1)
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Activity Reference timing

Bibliography:
Å Analysisof existingPCRsand scope definition
Å Draft definition of representativeproduct

Preliminarywork

1st consultation:
Å Scope
Å Draft definition of representativeproduct

Month 3

ÝWritten feedbackon 1st consultation document Month 3-4

Ý Analysisand feedback of resultsfor 1st consultation Month 4-5

Approvalof scope and representativeproduct definition

PCR Screening:
Å Impact assessment
Å Interpretationand conclusion
Å Report

Month 5-8

DraftPCR screening for review(Month 9)



Methodology(2)
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Activity Reference timing

1st drat PCRsbasedon PCR screening Month 10

2nd consultation: 
Å ResultsPCR screening
Å 1st draft PCRs
Å Additionalenvironmentalinformation

Month 11

ÝWritten feedback on 1st draft PCR Month 11-12

Ý Analysisand feedback of commentsfrom 2nd consultation Month 12-13

2nd draft of the PCR Month 13

Approvalof 2nd draft PCR

PCR supportingstudies Month 13

Final consultation:
Final PCR

(includinginformation on benchmark,verificationand classes of performance where
appropriateand relevant)

Month 19-20

Ý Analysisof and feedback on commentsfrom final consultation Month 21

Reviewof the final PCR by reviewers(Month 22-23)



Methodology(3)
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Activity Reference timing

Analysis:
Å commentsfrom the review
Å feedback on reviewcomments

Month 24

Revisingfinal PCR
+ Summaryof all feedback

Month 25

Approvalof the final PCR

Release of the final PCR Month 27

Final PCR

For IEA PVPS Task15 ςSubtaskD => 1st steps:
- Litterature review (International state of the art, existingPCRs)

- Focus on Scope definition



PCR Scope
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PVcontext:

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

laminates)

ü includingmanufacturing,

ü includingoperationanddismantling

ü includingrecyclingof materialduringthe end-of-life phaseof the photovoltaicmodules

ü + the useof productionequipmentand facilitiesand the supplychainof the materials

used.

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

Definition of the scope:
ü in line with the objectives
ü shouldspecify:

V Theunit of analysisόάCǳƴŎǘƛƻƴŀƭǳƴƛǘέύandthe referenceflow;
V Theboundariesof the system;
V Theenvironmentalfootprint impactcategories
V Assumptions/ restrictions.



Unit of analysis
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Definition of the functional unit

Ĕ Forelectricity, in general: 1kWh(kilo Watt hour)

Ĕ For photovoltaic : the referenceflow is the photovoltaicmodule, measuredin kWp

(Kilowattpeak), the maximumpoweroutput of a module

Ĕ ForBIPV??

4 criteria:

ü άwhatέςThefunction(s)/ service(s)provided

ü άhow muchέςThemagnitudeof the functionor service

ü άhow wellέςTheexpectedlevelof quality

ü άhow longέςTheamountof serviceprovidedover the life time

PVcontext:

ü άwhatέςDCelectricalenergymeasuredin kWh(providedpower timesunit of time)

at the outlet of the DCconnectorattachedto the junctionboxof the PVmodule

ü άhow muchές1 kWhof DCelectricalenergy

ü άhow wellέςDCelectricalenergyat the photovoltaicpanelat a givenvoltagelevel

ü άhow longέςDCelectricalenergyat the photovoltaicpanelduringthe servicelife of

30years



Representativeproduct - Definition
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Definition of the representativeproduct

ü The European Commission offers two ways of developing the

representativeproduct: a virtual (non-existing)productbasedon market

data,or a realproduct.

V Market data necessary to define all the aspects of the

representativeproduct (raw material, production processes,

locationof the productionΧ) isnot available.

V Necessityto work with a mix of availablemarketdataanddata

relatedto productsspecificallysoldby the retailers.

ü ForBIPV:

V Virtualproduct?

V Realproduct?

ü What are the criteria to identify the representativeproduct?

V Technology

V Function

V Multi-functionnality

VΧ



Representativeproduct - Description
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PVcontext:

ü Representativeproduct= a specificphotovoltaic moduleof a manufacturer

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

crystallinesilicon,micromorphoussilicon,CdTe, CIGS,etc.

ü Module framedor unframed?

ü Ratedpowerof the module?

ü Sizeof the module?

ü Module installation: grid-connectedPVpowerplant,mountedon a slantedroof ?

ü Annualyield(electricityproduction) ?

Link with otherssubtasks
ü SubtaskA: BIPV definition
ü SubtaskC: System boundariesdefinition

Ý For BIPV:
ü Energyfunction
ü Building function



Classification of BIPV System

20

[SEAC ςSUPSI Report, 

2015]

ÝSame 
classification ?



Bill of materialsςRepresentativeproduct
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Theworkingmaterialsrequired

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.



Product classification
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ü Reference to the NACE / CPA classification

Ý For PV: 
üb!/9 κ /t! Ŏƭŀǎǎ нтΦфл άManufacturing of other electrical equipmentέ

Ý For BIPV: 
üb!/9 κ /t! Ŏƭŀǎǎ нтΦфл άManufacturing of other electrical equipmentέ Κ
ü Other: More/Less restrictive ?



System boundaries ςLCA approaches

23

[ILCD Handbook, 2011]

Cradle-to-grave
Cradle-to-gate
Gate-to-gate

Parts of the complete
life cycle

Eachtype fulfils a specificfunction asmodulefor usein 
other LCA studies



System boundaries ςLife cycle stages and processes
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Thelife cycleboundariescovera cradle-to-gravesystem

Ý Cradleto gate?

Thelife cycleencompassesthe followingstages:

- Productionof raw materials:

ü the productionor extractionof raw materials(germanium,indium,galliumΧ),

ü the productionof cellsandmodules,

ü the preparationof the support,

ü the productionof the balanceof the system.

- Productionof the concernedproduct

- Distribution:

ü transportof the final product from the factoryto the warehouseor the usesite.

- Use:

ü Detailsof the the usestage(Maintenancesteps,cycle,Χ)

- End-of-life:

ü includingrecyclingandelimination(incinerationor landfilling)



Overview and system diagram
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Ý For PV: 
ü Product system of electricity produced with a photovoltaic module



Life cycle ςThree main parts
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Upstream module ( ) (from

cradle-to-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 gate-to-gate

environmental information on

the operation stage

(productionof electricity)

Downstreammodule ( ) (from

gate-to-grave) : comprise

information on the dismantling

of CPV installation and the

end-of-life of components.
End of life components

Reusing/ Recycling/ Incineration/ Landfiling

Transport from dismantling site to end-of-life site

Dismantling

Infrastructure

Transport from use stage site to dismantling site

Use stage

Electricityproduction Maintenance

Installation

Infrastructure Additionalmaterials

Transport from assembly site to installation site

Assembly

PV modules PV panels Infrastructure Additionalmaterials

Transport from manufacture site to assembly site

Manufacture of components

Production of cells Production of modules Infrastructure Additionalmaterials

Transport from extraction site to manufacture site

Extraction of materials

DŀƭƭƛǳƳ κ DŜǊƳŀƴƛǳƳ κ LƴŘƛǳƳ κ ΧInfrastructure Additionalmaterials



Upstream processes / scenarios
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Supplychainof the product includes:

ü Production

ü Materialsrequiredfor 

manufacturing

ü Raw materialextraction and refining

Supplychainof the frame and the mounting

system include:

ü Rawmaterialextraction and refining

ü Infrastructure

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



Use phases / scenarios
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Characterizationof the scenario 

concerningthe use phase (of the 

representativeproduct)

ü Duration

ü Yield

ü Maintenance operation

ü Χ

Coremodule (from gate-to-gate) : representsthe « production of the service» and

comprisesgate-to-gateenvironmentalinformation on the operationstage(production

of electricity)



Downstream processes / scenarios
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All end-of-life steps

Consideringthe WEEE directive?

Downstreammodule (from gate-to-grave): compriseinformation on the dismantling

of CPVinstallationandthe end-of-life of components.


