BIO4
ELF

WP 6 — Environmental and
Economic Evaluation

GoOzde Kara, Steinbeis R-Tech
March 2, Brussels

Steinbeis Co-funded by the

Advanced Risk Technologies 1
(R-Tech) European Union




Content

= Steinbeis Network
= Steinbeis R-Tech

= WP6 Environmental and Economic Evaluation
» Current state-of-the-art / starting point
» Objectives
» Involved Partners & Timing
» Tasks
» Needed input from previous WP's
» Key output and decision points
» First actions

Steinbeis
Advanced Risk Technologies
E] (Revech) ’ 2016-03-02




Steinbeis Network

e -ranchise-Enterprises
c Others m
X Glass, Ceramics 3,7% _ Audt
Textlle_and Stones, Terra Automotive Mercedes Benz
Clothing 27,2%
2,0% 1,4% . A DD
BOSCH k g AP
Rubber- and PORSCHE .
Plastics INDEX ] ik
3,9% T T "ee
’ NEDOP T -
LA
- ;?g:lemr‘li 5’3% mlﬂuumwmmmu
. i
Paper- Print Machine Tools
’ Publishing 20,1% T TS
w 5.6% & HERMLE
. TRUMPF Chemical
- Industry &m
57%
m—— \ IT,Electronics,
] Metalproducts Finemechanics,
NETWORK 8.5% Optic 14,7% [-IPEPPERL+FUCHS

SADAS

Max Planck, Helmholtz Fraunhofer Steinbeis

Basic

research
~ 60% 0%

Adv. d Risk Technologi
E] ReTechy oo 2016-03-02




Steinbeis Network

Services

= Consulting

= Research and development

= Evaluation and expert reports

= Training and employee development
Transfer Network

= 1,006 enterprises and subsidiary companies as well as cooperation
and project partners worldwide.

Staff

= About 717 professors, 1,744 employees und 3,691 contractors
Customers

= more than 10,000 per year; companies, organizations of all sizes and
areas of business, individuals
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Steinbeis R-Tech

= R-Tech is working in the area of "“Advanced Risk Technologies” deals with
multiple aspects of risks, risk engineering and risk management
appearing in:

= petro-chemical and process plants

= power plants and energy supply

= material technologies, especially advanced material technologies
= new & alternative technologies (CO2, H2, nano, ...)

= R-Tech has a large experience in participating in European funded
projects especially for the development of new materials (e.g. polymer
matrix composite, ceramic matrix composites, metal matrix composites,
coatings for high temperatures applications, fully graded materials)

= R-Tech has successfully contributed the horizontal activates of the
projects with Life Cycle Assessment, Life Cycle Costing, Cost Benefit
Analysis and Risk Analysis.
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Steinbeis R-Tech

Bio4Self relevant previous projects or activities (under FP7):

= ExoMet: Physical processing of molten light alloys under
the influence of external fields.

QRA O
UNC 7
HSE o
LCA O
OTHER ®

=  HELM: High-frequency electro-magnetic technologies for
advanced processing of ceramic composites

QRA ®
UNC ™
HSE o
LCA O
OTHER O

Steinbeis
Advanced Risk Technologies
E] (Revech) ’ 2016-03-02




Steinbeis R-Tech

= FIRE-RESIST: Developing novel fire-resistant high
performance composites.

QRA o
UNC O
HSE O
LCA o
OTHER O

= POEMA: Production of coatings for new efficient and
clean power plants materials.

QRA O
UNC O
HSE O
LCA ¥
OTHER ©

= MATRANS: Micro and nanocrystalline functionally
graded materials.
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WP 6 - Environmental and Economic Evaluation

Objectives of WP6

= Development of the environmental assessment for SRPC composite
materials and advice the material selection from an environmental point
of view.

= (Calculation of the total costs along the life cycle of the materials and
applications developed in BIO4SELF.

= Analysis of the end-of-life scenarios of the SRPC composites and
alternatives for recycling the materials.

= Development of safety guidelines in order to ensure safe-handling of the
materials developed and safe-use of the structural applications.
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Involved Partners & Timing

Work package number 6 Start Date or Starting Event M1
Work package title Environmental and economic evaluation
Participant number 1 2 3 4 5 6 7 8
Short name of participant CTB | DTU ITA ICT UM NTT | MAIER OSM
Person/months per participant: 2 2 3 2 2 15 6 6
Participant number 9 10 11 12 13 14 15
Short name of participant ARCELIK |COMFIL| TECNARO | FIBROCHEM | MIRTEC | IBA | R-TECH
Person/months per participant: 6 2 1 2 2 2 217
Task I E 6 9 2 15 18 2 2 2 30 33 36 39]a0

6-Environmental & Economic Evaluation <t
6.1 Environmental Assessment

6.2 Life Cycle Costing (LCC)

6.3 Analysis of the End-of-life Scenarios

6.4 Safety Analysis [ TTT11 |

Legend: Low activity
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WP 6 - Environmental and Economic Evaluation

Tasks

= 6.1 Environmental Assessment

= 6.2 Life Cycle Costing (LCC)

= 6.3 Analysis of the End-of Life Scenarios
= 6.4 Safety Analysis
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WP 6 - Environmental and Economic Evaluation

Task 6.1: Environmental Assessment (M5-M36)
Task leader: NTT

= The environmental assessment within BIO4SELF will be carried out by
applying the internationally and recognized methodology (ISO 14040 /
14444) Life Cycle Assessment (LCA).

= The LCA will be developed in two stages:

1. Developed at composite material level with the information from
WP1, WP2, WP3 and WP4.

2. Developed at product prototype level (automotive and home
appliances) with the information from WP5.

» Involved partners: NTT and all partners
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WP 6 - Environmental and Economic Evaluation
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WP 6 - Environmental and Economic Evaluation
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WP 6 - Environmental and Economic Evaluation
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0,068
0,086

0,064

0,062

0,06

0,058

0,056

0,054

0,052

0,05

0,048 ; : : : : : ; k

0,046 f oo R R EELEE EEEEEPERLE e R R ahRRCEEEEELEEREEEEE T o DL TR RREEEEREELEE R AGRRRRECEEEEELEE kbl
0,044 4o B R B R e
0,042 4o o R
0,04 f b B R B R e
0,038 4o B B R e
0,036 § - B e e B R B T
0,034 4o ARREEEEE B B R e
0,032 § - ARREEE B S B T B T
0,03 - ARREEEEE B B R e
0,026 § - ARREEE B S B T B T
0,026 f - ARREEE B e R B T
0,024 § - ARREEE B e e B T
0,022 f- - ARREEE B e R B T
0,02 f oo ARREEEEE o o s R
0,005 f- - b ARREEE B S B R e
0,016 4----

0,014 §----

0,012 4o - o o s o
0,00 f-mmm -- B R SEEE LR E e R

0,008 F-----oooe- E B -- B e e e e e R EE R e e
0,006 4 ----omemeeee - | -~ | | R e R e DR TPTELEE
0,004 F----mmommmm - -- R B | R R e R R RRREEEEEEC R I

[ e MRt | SIECEREEE N | SRR g B R Rt S e LR L RO LR LR LR Fommmommmeioeee e -
o — —_— i i
Climate Human Terrestrial Freshwater ~ Freshwater Marine Water Metal Fossil
Change Toxicity Addification  Eutrophication Ecotoxicity Ecotoxicity Depletion  Depletion Depletion
] — I I — —
Pack Particoat_ Particoat_ Particoat_ Chemical vapor Air plasma
aluminizing Dechema ULR Fraunhofer deposition coatings



WP 6 - Environmental and Economic Evaluation
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WP 6 - Environmental and Economic Evaluation

Task 6.2: Life Cycle Costing (LCC) (M5-M36)
Task leader: R-Tech

= LCC will provide the cost profiles of the systems analyzed and contribute
to the selection and design of materials. The LCC will be developed in
two stages:

1. Devoted to the cost analysis at composite material level. This analysis
will allow deciding which of the composite materials developed have
higher economic benefit for the end users.

2. Developed at product prototype level in collaboration with the end
users. This stage will provide to the end users with a set of economic

indicators of the prototypes for further optimization and future
Investment.

» Case study - automotive industry
» Involved partners: R-Tech and MAIER
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LCC

Environmental LCC
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WP 6 - Environmental and Economic Evaluation

LCC Tool
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WP 6 - Environmental and Economic Evaluation

Task 6.3: Analysis of the End-of Life Scenarios (M19-M36)
Task leader: NTT

= This task will focus in the analysis of the end of life scenarios of the
materials and products developed within the project, e.g. re-use,

disposal, recycling. The different scenarios and related assumptions will
be made for the analysis are listed:

= Landfill (anaerobic digestion)
= Composting aerobic digestion
= Chemical and mechanical recycling

= |ncineration
= |nvolved partners: NTT, R-Tech, MAIER, Arcelik
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WP 6 - Environmental and Economic Evaluation

Task 6.4: Safety Analysis (M1-M36)
Task leader: R-Tech

= Safety guidelines will be produced for a safe-handling of the materials
developed and safe-use during the structural applications.

= The best-practice approaches developed in EU Project NANOREG and in
the EU Nanosafety Cluster will be followed to advice the BIO4SELF
consortium on the safety-by-design approaches as well as to provide
guidance in handling of nanomaterials.

= The guidelines will be produced at the early stages of the project (M4) to
ensure awareness of the partners about the safety-by-design
approaches.

= |nvolved partners: R-Tech and all partners
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Safety Guidelines

Safe-by-design concept
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WP 6 - Environmental and Economic Evaluation

Needed input from previous WP’s

= Task 6.1: Environmental Assessment

—> The first one will be at composite material level with the information
from WP1, WP2, WP3 and WP4.

— The second stage will be developed at product prototype level
(automotive and home appliances) with the information from WP5.
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WP 6 - Environmental and Economic Evaluation

Key outputs and decision points

= D6.1 - Preliminary assessment of LCA and LCC (R-Tech, M12)

= D6.2 - LCA at composite material level (R-Tech, M24)

= D6.3 - LCA at product prototype level (R-Tech, M36)

= D6.4 - LCC at composite material level (R-Tech, M24)

= D6.5 - LCC at product prototype level (R-Tech, M36)

= D6.6 - Analysis of the End-of-Life Scenarios (NTT, M36)

= D6.7 - Safety Guidelines (R-Tech, 15t release M4, 2" release M36)
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WP 6 - Environmental and Economic Evaluation

First actions

We will deliver the first guideline at M4 in order to ensure awareness of the
partners about the safety-by-design approaches.

= In NANOREG project, case studies are searched in order to
test safety-by-design concept = Bio4Self

An updated version of the safety guidelines will be delivered at project end
containing safety aspects during production, use and decommissioning of
SRPC.
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THANK YOU
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Contact

Gozde Kara

Technische Projektmitarbeiterin

Steinbeis Advanced Risk Technologies (R-Tech)
Lange Str. 54, 70174 Stuttgart, Germany

www.risk-technologies.com

Tel : +49 711 41004 129

E-Mail : gkara@risk-technologies.com
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