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About the FCH-LCA tool
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Welcome to the FCH-LCA tool

L]

SLCA Guidelines
SH:E _

| 5] >

LCA Guidelines Harmonised LCSA for
hydrogen systems

.E Free, open source software
Objectives:

T * Facilitate the application of the
LCC Guidelines developed LCSA guidelines
» Ensuring the production of consistent
and reliable results
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SUSTAINABILITY ASSESSMENT
OF HARMONISED HYDROGEN

ENERGY SYSTEMS

Welcome to the FCH-LCA tool

Designed to support LCA practitioners, the FCH-LCA tool is a powerful solution that
enables precise calculations of environmental LCA, social LCA, and Life Cycle Costing, all
in accordance with the comprehensively developed SH2E guidelines. Our objective is to
facilitate the application of these meticulously developed guidelines, ensuring the
production of consistent and reliable results that can be readily interpreted and
compared across various hydrogen systems. The FCH-LCA tool offers pre-set templates
to streamline the initiation of projects, while also providing flexibility for modelers to
create their own intrinsic models tailored to their specific case studies. With the FCH-LCA
tool, LCA practitioners can confidently analyze the sustainability impact of hydrogen
projects, saving time and effort by leveraging industry best practices and established
benchmarks.

Product system templates

The FCH-LCA tool provides a range pf pre-set templates tailored specifically for
hydrogen production and use, catering to various scenarios and applications. These
templates reflect the various system configurations recommended by the SH2E
guidelines, encompassing crucial considerations such as system boundaries, allocation
methods, and end-of-life modeling decisions. The templates aim to provide an overview
of the main combinations and a core life cycle structure for possible hydrogen systems
to be populated with data by users. Click here to start.
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Welcome to the FCH-LCA tool

L]

SLCA Guidelines

| 5] >

LCA Guidelines Harmonised LCSA for
hydrogen systems
.E Free, open source software,
I___l Based on openLCA Objectives:
e « Facilitate the application of the
LCC Guidelines

developed LCSA guidelines

» Ensuring the production of consistent
OoP€nLca and reliable results
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About the openLCA software

« Afree and (yet) professional approach to Life Cycle Assessment: powerful, feature-rich,
(comparatively) easy to use, technically up-to-date, in active development; last version 2.1 released in
January 2024

« 100,000 users worldwide
 Broad support for LCA databases and methods, in openLCA Nexus: > 300,000 datasets available
 Developed by GreenDelta since 2006

OPENLCa

«  Completely Open Source (Mozilla Public License)
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Specific features of the FCA-LCAjtool
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Templates to guide through methodological choices

SH2E guidelines foresee quite some methodological
choices that are difficult to follow by practitioners

Creating “templates” that adhere to the guidelines supports
users in following the guidelines (and in the end creates more
consistent, comparable models)
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Tool Wizard: Guideline recommendations

Guidelines come with many recommendations and requirements

Box 1 Box 4

To be prospective within the context of these guidelines, an LCA study must meet the

The intended application must be considered for LCAs. The intended application is following requisites:

characterised by the intended reliability and the safeground level. The application

situation must be coherent with it, by stating if the LCA study would be employed for 1. The system must be modelled at a future time. ssees _
decision support (yes/no) and the scale of the induced changes in the considered system 2. The foreground data for the technical/operating parameters and capital goods of the
(micro, meso or macro). analysed product system must be prospective. sssee

When performing a comparative study, it must be ensured that the FCH technologies

under comparison are moedelled at the same future time of implementation. TO ensure users are
Box 2 — applying the
An LCA that has only the purpose to describe a situation and is not meant for decision reqU|rementS/reC0mm
support must be modelled following the attributional LCI modelling approach. Box 5 endations a tOOI
An LCA that is meant for decision support needs to follow a change-oriented LCA 1. The use of relevant prospective background data for processes directly linked to the .
_modellln_g principle when the ant_|C|_pated system change induced by the decision at stake foreground system (e.g.. electricity production) is strongly recommended. sseeo W|Zard was Created
is not minor compared to the existing system. 2. The use of prospective background data from dedicated databases (e.g., premise) is

recommended. esecc

3. It is recommended to state the Technology Readiness Level (TRL) and/or the

Manufacturing Readiness Level (MRL) of the involved technology to facilitate
Box 7 comparability decisions.

If the LCA study is aimed at a macro-level decision (e.g., policy-making), a consequential
approach has to be followed.
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Tool Development: Wizards & templates

« Starting with the main 3 cases of hydrogen:
1. Hydrogen production
2. Hydrogen use
3. Hydrogen production and use

then breaking them down based on possible

functional units.
» Overall, 46 templates created
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S. Case1Cradle-m-gme50‘!/drogmmage)kg
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Tool Wizard

463 FCH-LCA

file Database Tools Help
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= Navigation 2.8 =8 awsl
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€3 FCH-LCA tool u] x |
ecoinvent_391_apos_upr_n2_planera_20230714_1 oo

ecoinvent_391_apos_upr_n3_OPEA_PV Welcome to the SH2E tool

ecoinvent_391_en15804gd_lci_n2_20230731 i g iti ideli ificati . N T
_ To get through this dialog, it is recommended that you refer to the SH2E guidelines for clarification.

master_ef_3_1_finished

pef_sme_tool_db

planera_final_model Goal scope

psilca_professional_raw_values_cutoff_1_Oe_7_20230414

psilca_professional_work_hours_cutoff_1_0e_7 20230324

sh2e_elca_model_final O ves

™ Projects QONo

B Product systems

B Processes

8 Flows
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™ Results CA, social LCA, and Life
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< Back Finish Cancel

Ime FCH=LUA TOOI proviaes a range pr pre=set templates tailored specifically for
hydrogen production and use, catering to various scenarios and applications.
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£ C\Users\silve\openLCA-data-1.4\databases\sh2e_elca_model_final
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Tool Wizard

€3 FCH-LCA tool (] X €3 FCH-LCA tool O X § €3 FCH-1CA tool (] X

H
Technology readiness level . Boundaries of hydrogen production . | Hydrogen Production Parameters . |
|
!
Technology readiness level Boundaries of hydrogen production | Hydrogen production parameters
Please state the Technology Readiness Level (TRL) of the involved technology: Please state the system boundary of the hydrogen production: Hydrogen net calorific value (MJ/kg)
© TRL 1 - basic principles observed O Cradle-to-gate 1 (hydrogen production)
(O TRL 2 - technology concept formulated () Cradle-to-gate 2 (hydrogen purification) Hydrogen purity (%)
() TRL 3 - experimental proof of concept () Cradle-to-gate 3 (hydrogen compression)
TRL 4 - technolk li in le-to- 4k i
(O TRL 4 - technology validated in lab O Cradle-to-gate 4 (hydrogen transpartation) Hydrogen pressure (bar)
(O TRL 5 - technology validated in relevant environment O Cradle-to-gate 5 (hydrogen storage)
() TRL 6 - technology demonstrated in relevant environment () Cradle-to-gate 6 (hydrogen distribution)
OTRLT - EE » R R Hydrogen temperature (°C)
() TRL 8 - system complete and qualified
() TRL 9 - actual system proven in operational environment Operating production capacity (kg Ha/year)

Carbon capture and storage

Has carbon capture and storage technology been installed in the hydrogen production plant?
O without €55

O with €SS

Functional unit

Please select the functional unit:
Okg of H,

(O MJ (LHV) of H,

Next > Finish Cancel Next Finish Cancel < Back Next > Finish Cancel
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Tool Wizard filters the templates

# General information: Hydrogen Production (Cradle-to-gate 1) (kg)

Category
Select a template:

Ka -

= RO = o ~ General information

Select a template Name Hydrogen Production (Cradie-to-gate 1) (kg)
Please select a matching template and a top-category under which the template should be stored Category - none -

Description  First created: 2023-00-27T12:26:02
Linking approach during creation: Prefer default providers; Preferred process type: System process

Version 0000001 @ @ Lastchange 2023-09-20163246 UUID 516d474c-2536-424a-a519-2c7d 11641256
Togs Add a tag
© Calculate
~ Reference
Process 4] Hydrogen Production (Cradie-to-gate 1) (kg)
Product [@H2Producea

Flow property [ Mass

Unit (=

— Tergetamount |10

~ FCH-LCA Properties

Intended application Meso/Macro-level decision support

Modelling principles Attributional
Prospectivity Prospective study
End-of-life Cut-off approach
Capital goods Included

Risk assessment Simple LCA, without risk assessment

System boundaries Hydrogen production

Technology readiness level TRL 1 - basic principles observed

L€l based on operating scale Yes

< Back

Next

Leamning Curve Method

Hydrogen net calorific value (MJ/kg) 20
Hydrogen purity (%) 30
Hydrogen temperature (°C) 60
Hydrogen pressure (bar) 50

Operating production capacity (kg Ha/year) 7.0

Functional unit kg of H,

Carbon capture and storage without CSS

Boundaries of hydrogen production Cradle-to-gate 1 (hydrogen production)

Comparative LCA

Use purpose None

( 5] Stage 2: Transportation

( 8] Stage 2: Capital Goods

[ &] Stage 2: Energy Consumpt...

© &) Hydrogen Production

[ &) Stage 2: Raw Materials

[ & Stage 1: Energy Consumpt...

[ &] Stage 1: Capital Goods

( &) Stage 1: Transportation

( &] Stage 1: Raw Materials

(& @] Hydrogen Production (Cr... )

© &) Mining & Preparation
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Users simply add the inputs and outputs in the model graph

1€ FCH-LCA 2.0.5.SNAPSHOT - SH2E conf_EHEC
file Edit View Database Tools Help
ABBQO RO &AQ B
1 Navigation ®E=
23

_ecoinvent 391_en15804gd_upr_hamburger_20

invent 3.10 EN15804GD (GreenDelta Version

ecoinvent 391_apos_upr_n2_planera_20231011_

coinvent_391_apos_upr_n3_opea_pv

oinvent_391_apos_upr_n3_quickstart

oinvent_391_cutoff_upr_n3_20230629

= ecoinvent 391_en158049d Ici_n2 20230731

oinvent_391_en158049d_upr_n2_29june2023

oinvent v3_10_APOS_Unit Processes 2024 01.

from_nexus

Icacommons_final_Sdec23

aster_ef 3 1 finished

penicadstudents_10

openicadstudents_2020_10

= openicadstudents intermediate_with_methods_1
‘openicadteachers12_2021_correct

ilca_professional_work_hours_cutoff_1_0e 72
“ = SH2E conf EHEC
™ Projects
~ W Product systems
2 Hydrogen Production & Use for transport;
~ M Processes
» B AdAgriculture, forestry and fishing
™ B:Mining and quarrying
Manufacturing
Case 1: Hydrogen Production (Cradle-to-c
» 8 Stage 1: Mining & Preparation
8 Stage 2: Hydrogen Production
Stage 3: Hydrogen Purification
5] Hydrogen Purification
&) Stage 3: Capital Goods
&) Stage 3: Energy Consumption
3] Stage 3: Raw Materials
4] Stage 3: Transportation
~ M Stage 4: Hydrogen Compression
4] Hydrogen Compression
8] Stage 4: Capital Goods.
3] Stage 4; Energy Consumption
4] Stage 4: Raw Materials
5] Stage 4: Transportation
™ Stage 5: Transportation
8 Stage 6: Hydrogen Storage
~ M Stage 7: Hydrogen Distribution
&) Hydrogen Distribution
5] Stage 7: Capital Goods
4] Stage 7: Energy Consumption
8] Stage 7: Raw Materials

Using the toggle edit tool

# Welcome 5 Hydrogen Production & Use for transportation X

3] Stage 4: Capital Goods ¢
(@ & Stage 4: Energy Consumpt...

5] Stage 4: Raw Materials

3] Stage 4: Transportation

(© 5] Stage 2 Capital Goods O

@ 8] _market for aluminium, pri.. @)
@ &) market for cast iron | cast .. ®) sy e 53062 6
@ castiron 260€2 kg
(© &) market for copper, cathod.. ®}———s{ @ copper, cathode 065 kg
© graphite 210 kg
@ 8] market for graphite | grap.. @) g

@ platinum group met.. 023 kg

@ &) market for platinum grou.. ©F" @ reinforcing steel 1.60E3 kg
—/ @ silicone product 130 kg

© tap water 110 kg
© & market for steel, low-alloy.. @)

S titani 076 kg

@ 8)_market group for tap wat.. _©)

© &1 market for titanium | titan... ©) @ Stape 2: Capital ... 1.00 ltem(s)

© Stage 4: Capital G..

@ Hydrogen Comp...

© &) Hydrogen Compression

100 tem(s)
@ Stage 4 Energy C.. 1.00 ltem(s)
© Stage 4 Raw Mat.. 1.00 Item(s)
@ Stage 4: Transport... 1.00 ftem(s)

100 Item(s)

© 8] Hydrogen Production (Cr.._©

® 8] Hydrogen Distribution

© 8] Hydrogen Production S

@ Stage 2: Capital G.. 1.00 htem(s)
@ Stage 2 Energy C.. 1.00 htem(s)
@ Stage 2 Raw Mat.. 1.00 Item(s)
@ Stage 2: Transport... 1.00 ftem(s)

@ Hydrogen Compr... 1.00 ftem(s)
© Hydrogen Distrib... 1.0 Item(s)
@ Hydrogen Produc... 100 Item(s)
@ Hydrogen Purifica... 100 Item(s)
1,00 ttem(s)
© Mining & Prepara... 1.0 Item(s)

@ Hyrogen Storage

@ Transport of Com... 1.00 ltem(s)

age 2: Energy Consumpt.

2ge 2: Raw Materials

age 2 Transportation

. 100 ltem(s)

Users can then add flow
at any process stage in
the product system

(4§ Transport of Compressed ..

8] Vehicle Production: Glider <

@ Assembled Vehicle 1.00 ltem(s)
@ Vehicle Manufact.. 100 Item(s)

8 Vehicle Production: Power.. C}— @ Vehicle Productio... 1.00 Item(s)
@/ @ Vehicle Productio.. 1.00 ltem(s)

© 8L

@ Hydrogen Produced 1.0 kg

@ Use/Maintenance 1.00 Item(s)

|© 8] Vehicle Production Sl

@ Vehicle Productio... 1.00 ltem(s)

5] Vehicle Production: Hydro.. ©

<] 100 ltem(s)

- o8 x
Qv

wa »

Create a new flow

O Product O Waste O Elementary flow

| Mass v

Or select an existing

> @ A:Agriculture, forestry and fishing

I B:Mining and quarrying

B C:Manufacturing

» @ D:Electricity, gas, steam and air conditioning supply

I E:Water supply; sewerage, waste management and remediation activities
> I Elementary flows

= F-Construction

B G:Wholesale and retail trade; repair of motor vehicles and motorcycles
> M H:Transportation and storage

B :Accommodation and food service activities

> M Jinformation and communication

B M:Professional, scientific and technical activities

B N:Administrative and support service activities

>

+ I Sithar canica arctivitiac
Select existing Cancel

Create new
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Support for documenting goal and scope and modelling choices

&) General information: Hydrogen production

[+ General information

Name
Category

Description

Tags

Infrastructure process

| Hydrogen preduction

BB SHZE case study/Operation&Mantainance

Annual hydrogen preduction|

Version:  00.00.006 UUID: | 0d775bfc-Th14-447e-86f5-2275756f636d

O

| 5 Create product system ‘ | (®) Direct calculation ‘ | il Export to Excel

Last change: 2022-11-23 12:48:48

[+ Time

End date 19/12/2022 @

Description

[v Geography

General information]Input;f{)utput; Administrative information  Modeling and validation | Parameters | Allocation | Social aspects | Impact analysis

JR— -

#] Hydrogen production I

4] Modeling and validation: Hydrogen production

[+ Modeling and validation

Process type | &) Unit process

LCI method

Modeling constants

Data completeness

Data selection

Data treatment

[+ Data source information

Sampling procedure

Data collection period

[+ Process evaluation and validation

General information | Inputs/OQutputs | Administrative information | Modeling andvahdat\onJParamaters Allocation | Social aspects | Impact analysis
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Users use parameters to set up changeable inputs or create equations

&] Parameters: Vehicle Production: Hydrogen Tank

Amount  Unit

24200067 |

Costs/Revenues

o-L(1 - discount_rate) “time2) USD

07T+ discount

“time2) ™ USD 2002

+ Global parameters ~ Inputs
Flow Category N
Mame Value Uncertainty Description T — m -
discount_rate 0.05 none discount rate per period of time | o price
time2 1.0 none number of discount periods

= |nput parameters

MName

Value Uncertainty

density_naturalgas

0.65 none

~ Inputs

3] InputsfOutputs: Vehicle Production: Hydrogen Tank

Flow

£ met

£ compressed air, 1000 kPa gauge
£ electricity, low voltage

£ electricity, low voltage

% epoxy resin, liquid

8¢ injection moulding

35 natural gas, high pressure

Category

8t Composite material - carbon fiber

201:Manufacture of basic chemicals, fertilizers and ...
351:Electric power generation, transmission and distr.
351:Electric power generation, transmission and distr.
201:Manufacture of basic chemicals, fertlizers and ...
222:Manufacture of plastics products/2220:Manufac..

g Manufact meta cls, e

B:Mining and quarrying/06:Extraction of crude petro..

high depsity_granulate ersand n,

Amount  Unit
7050000
013836
791.77800
1.60172
2420510
7.00607

08
0.696/density_naturalgas
3778

CEEEERREE

2 transport, freight, lorry 3.5-7.5 metric ton, EUROS

492:Cther land transport/4923:Freight transport by r...

1.54793 ™ t'km
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Multifunctionality in the SH2E FCH-LCA tool

5] InputsfOutputs: SH2E Hydrogen production Germany (System expansion)

When there is
more than one

product output

Inputs © Xz

Flow Category Ameount  Unit Costs/Revenues  Uncertainty Avoided waste Provider Data quality entry Location Description

% aluminium, primary, ingot 242:Manufacture of basic precious and oth... 3500.00000 ™ kg none &) marketforalumi., (12 %4 1)

5t concrete, normal strength 23%:Manufacture of non-metallic mineral p...  1300000/concrete_d... ™ m3 none E concrete, all typ..  (1;2:3: 4 1)

51 electricity, medium voltage D:Electricity, gas, steam and air conditionin... 1.12500E8 ™M kKWh none &) marketforelectr.,  (1:2 3% 1: 1)

2 metal working, average for copper produ..  25%:Manufacture of fabricated metal produc... 300.00000 ™ kg nene &) market for metal... (1;23; 4 2) copper

5% natural gas, high pressure B:Mining and quarrying/06:Extraction of cr... B88875000000/MG_h... I m3 none &) market fornatur...  (1: 1: 3; 1: 1)

2 nickel, class 1 242:Manufacture of basic precious and oth... 300.00000 0 kg none a market for nickel...  (1; 2 3; 4 1)

3% steel, chromium steel 18/8 241:Manufacture of basic iron and steel/24... 6.00000E4 ™ kg none &) market forsteel, .. (1:2:3:4 3) steel, high alloy

1 steel, low-alloyed 241:Manufacture of basic iron and steel/24... 1.00000E5 M kg none &) marketforsteel, .. (1:2 %4 1)

5 steel, unalloyed 241:Manufacture of basic iron and steel/24... 2.40000E5 ™M kg none ;::1 market for steel, ... (1, 234 1)

5 tap water 360:Water collection, treatment and supply... 8.10000ES ™ kg none &) market for tapw.., (1232 1)

5 zing 242:Manufacture of basic precious and oth... 300.00000 ™ kg none E market forzinc | .. (1;2;3: 4 2)

Outputs © Xz
| Elow Category Amount  Unit Costs/Revenues  Uncertainty Avoided product Provider Data quality entry Location Description

£ SH2E Hydrogen (to conditionning and ... 5.62500E8 ™ kg 1.08000E9 EUR  |none

2 steam, in chemical industry 201:Manufacture of basic chemicals, fertiliz.. 2.98125F9 M kg 4.47000E7 EUR  |none -] &) market for steam...| (1:2:3:3:2)

) Carbon dioxide, fossil Emission to air/unspecified — 4.B0030EG o none 12551

@ Carbon monoxide, fossil Emission to air/unspecified 6.18750E5 ™ kg none 12551

) Methane, fossil Emission to air/unspecified 1.02375E6 ™ kg none 12551

(7] Mitregen oxides Emission to air/unspecified 1.20375E6 ™ kg none 2551

@ NMVOC, non-methane volatile organic c... Emission to air/unspecified 1.91250E6 ™ kg none :2%5%2) NMHC Proxy

@ Particulate Matter, < 2.5 um Emission to air/unspecified 1.23750E4 M kg none [ )]

@ Sulfur oxides Emission to air/unspecified 6.18750E4 ™ kg none 12551

Users can do
allocation based

Users can also
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Multifunctionality in the SH2E FCH-LCA tool

Users can see the allocation factors in the allocation tab

&) Allocation: SH2E Hydrogen production Germany

Default method | Causal

v| | ® Colculatefactors

~ Physical & economic allocation

Compare the different allocations using Project-report feature

Variant comparison

The chart below compares the results of the different project variant for the selected indicator. You can change the selection and the chart is
dynamically updated

Product Physical Economic
2 SH2E Hydrogen (to conditionning and dispensing) [562500000.00 kg 0,15873015673015872 0.9602560682848761
1 steam, in chemical industry [2981250000.00 kg] 0.8412692412698413 0.03974393171512403 -
5 1.00000 100000 climate change - global warming pot
25,000
w Causal allocation
Flow Direction Category Amount SH2E Hydr.,  stezm, in c.. :
2 natural gas, high pressure Input B:Mining and quarrying/06... 24687569 m3 089087978, 0.10012021..  1.00000 20,000
1 steel, unalloyed Input 241:Manufacture of basic ir... 2400005 kg 0.89987978... 0.10012021...  1.00000
2 steel, low-alloyed Input 241Manufacture of basic ir.. 1.00000E5 kg 089987976, 0.1001221..  1.00000
1 tap water Input 360:Water collection, treat..  8.10000E9 kg 0.89987978... 0.10012021...  1.00000
3 electricity, medium voltage Input DiElectricity, ges, steam an... 11250088 kKWh 059987976.. 0.10012021..  1.00000 15,000
2 concrete, norml strength Input 239Manufacture of non-m... 5.41667E5 m3 089087978, 010012021 1.00000 =z
8 metal working, average for copper product manufacturing Input 25:Manufacture of fabricat.. 30000000 kg 059087976.. 0.10012021..  1.00000 &
2 steel, chromium steel 18/8 Input 241:Manufacture of basic ir.. 6.00000E4 kg 089987978, 0.10012021..  1.00000 3
B zinc Input 242:Manufacture of basic p... 30000000 kg 0.89987978... 0.10012021...  1.00000 o
£ nickel, class 1 Input 242:Manufacture of basic p...  300.00000 kg 0.89987978...  0.10012021..  1.00000 10,000
2 aluminium, primary, ingot Input 242Manufacture of basic p.. 3500.00000 kg 0.89087978.. 010012021 1.00000
@ Carbon dioxide, fossil Output Emission to air/unspecified  4.80338E9 kg 059087976.. 0.10012021..  1.00000
@ NMVOC, non-methane volatile organic compounds Output Emission to air/unspecified 19125086 kg 089087978, 010012021 1.00000
@ Carbon monoxide, fossil Output Emission te air/unspecified 6.18750E5 kg 0.80987978. 0.10012021... 1.00000
@ Particulate Matter, < 2.5 um OQutput Emission to air/unspecified  1.23750E4 kg 089987978, 0.10012021..  1.00000 5,000
@ Methane, fossil Output Emission te air/unspecified 1.02375E6 kg 0.80987978. 0.10012021... 1.00000
@ Nitrogen oxides Output Emission to air/unspecified  1.29375E6 kg 059987976.. 0.10012021..  1.00000
@ Sulfur exides Output Emission to air/unspecified 61875064 kg 089087978, 010012021 1.00000
]

Economic allocation Energy allocation Physical allocation System Expansion

. Partnership
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Data quality documentation and assessment

v Data quality
Process schema Ciroth Muller Weidema Lesage
Data quality entry  (1: 2: 3: 4: 2)

Flow schema Ciroth Muller Weidema Lesage

Social schema -none- X

(W1 Pedigree matrix

Click on the matrix cells to select entries

General information | Inputs/Outputs | Administrative information | Modeling and validation

1 2 3 4 5
Reliability Verified data based on | | Verified data partly Mon-verified data Qualified estimate Non-qualified
measurements based on assumptions | | partly based on (e.g. by industrial estimates
ornon-verified data | | qualified estimates | expert)
based on
measurements
Completen Representative data data Representative data Representative data Representativeness

Temporal correlation

Geographical
comelation

Further technological
comelation

from all sites relevant
forthe market
considered, over and
adequate period to
even out normal
fluctuations

from > 30% of the
sites relevant for the
market considered,
over an adequate
period to even out
normal fluctuations

from enly some sites
(<< 50%) relevant for
the market considered
or > 50% of sites but
from shorter periods

from only ene site
relevant for the
market considered or
some sites but from
shorter periods

unknown or data from
2 small number of sites
and from shorter
periods

Less than 3 years of
difference to the time
period of the data set

Less than 6 years of
difference to the time
period of the data set

Less than 10 years of
difference to the time
period of the data set

Less than 15 years of
difference to the time
period of the data set

Age of data unknown
or merethan 15 years
of difference to the
time period of the data
set

Data from area under
study

Average data from
larger area in which
the area under study is
included

Data from area with
similar production
conditions

Data from area with
slightly similar
production conditions

Data from unknown or
distinetly different area
(North America instead
of Middle East,
OECD-Europe instead
of Russia)

Data from enterprises,
processes and
materials under study

Data from processes
and materials under
study (i.e. identical
technelogy) but from
different enterprises

Data from processes
and materials under
study but from

different technology

Data on related
processes or materials

Data on related
processes on
labaratory seale or
from different
technlogy

oK

Delete Cancel
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Users can also alter the defined Flow properties of the processes

463 FCH-LCA 2.0.5.SNAPSHOT - SH2E_conf EHEC - [m] X

File Database Tools Help
ADB@e Q-
= Navigation & = O §] VehidePro... &] Vehicle Pro.. &) "Use/Mainten... &) *HydrogenP.. &) Hydrogen Pr.. &) Hydrogen Pr.. @ Hydrogen Pr.. X ™2 =8
> B B:Mining and quarrying
> B CGManufacturing
~ BB Case 1: Hydrogen Production (Cradle-to-gate
> M Stage 1: Mining & Preparation ~ Flow properties o x
> M Stage 2 Hydrogen Production
> M Stage 3: Hydrogen Purification Name Conversion factor Reference unit Formula Is reference
o) SEgadiuinrn =T 53 Number of items 10 1 Item(s) 1.0 Item(s) = 1.0 Itemis)
> I Stage 5: Transportation
> M Stage 6: Hydrogen Storage
> I Stage 7: Hydrogen Distribution
&) Hydrogen Production (Cradle-to-gate 6) (b
~ B Case 2 Hydrogen Use (Cradle-to-grave) for tr
> I Vehicle End-of-life Stage
~ [ Vehicle Preduction
> I Power Train Manufacturing
~ [ SH2E Sub-Processes Filter
&) Composite material - carbon fiber
%] marketfor platinum | platinum | mo |
5] Nafion (Perflucrosulfonic Acid (PFS/

& Flow properties: Hydrogen Production e}

5} x

Flow properties

5] PAGG GF35 Production ~ Content =
&) PBTGF 30 Production
&) PPS GF40 Production ~ [ Technical flow properties
&) Primary Pt ST Area
&) SH2E Dimethyl Sulfoxide Eol. o Area"Time
5] Vehicle Production sfo Energy |
&) Vehicle Production: Assembly 42 Guest night
%] Vehicle Production: Capital Goods &2 Length
&) Vehicle Production: Glider 48 Length*Time
5] Vehicle Production: Hydrogen Tank 5 Mass
%] Vehicle Production: Powertrain &2 Mass transport
~ I Vehicle Use Stage 5 MassTime
5] Maintenance of car st Number of items
5] Use/Maintenance [ Person transport
&) Hydrogen Production & Use for transporte 5T Radioactivity
> I D:lectricity, gas, steam and air conditioning * o Time

> B EWater supply; sewerage, waste managemen ST Volume
> B F:Construction 52 Volume'Time
G:Wholesale and retail trade; repair of motor v

> B HiTiansportation and storage
> B l:Accommodation and food senvice acthities

> I Einformation and communication

> B M:Professional, scientific and technical activit

> [ N:Administrative and support service activitie oK

> I S:Other service activities

~ [ SHZE Case Study

I SH2E Production Stage

> I Flows

I EPD:

0 Results

® Indicators and parameters
Background data
sh2e_elca_model final

General information | Flow properties
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Special features: Social Assessment
Risk Level Scale

A Welcome &) Manufacture of motor vehicles, trailers and semi-trailers - FR £h Manufacture of motor vehicles, trailers and semi-trailers £ Results of: Manufacture of motor vehicles, trailers and semi-trailers * 2% Contribution of sector to economic development

= Manufacture of motor vehicles, trailers and semi-trailers

= Indicator results

Activity value Raw value I HO MO Lo NOP VHR ND NA
> [ Local Community 0% 0% 0% 0% 0%
: i G —-—--% -
« I Contribution to economic development 0% 0% 0% 0% 0%
» &, Contribution of the sector to economic developmer  0.00248 work hours [h] 11.23000 [% of GDP] 0% 100% 0% 0% 0% 0% 0% |
» 2. Embodied value added total 0.00248 work hours [h] 0.21000 [$/5] 0% 0% 0% 0% 0% 0% _ n% 0% 0%
E lliteracy rate, female 0.00248 work hours [h] 0.85000 [% of female population] 0% 0% 0% 0% 0% 0% 0% 0%
] liliteracy rate, male 0.00248 work hours [h] 0.54000 [% of male population] 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
> 2 llliteracy rate, total 0.00248 work hours [h] 0.70000 [% of total population] 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
<. Public expenditure on education 0.00248 work hours [h] 546000 (% of GDP] 0% 0% 0% 0% 0% o oo 0% 0% 0%
s &% Youth illiteracy rate, female 0.00248 work hours [h] 0.23000 [% of female population, age 15-24] 0% 0% 0% 0% 0% 0% 0% 0% 0%
» &4 Youth illiteracy rate, male 0.00248 work hours [h] 0.26000 [% of male population, age 15-24] 0% 0% 0% 0% 0% 0% 0% 0%
» & Youth illiteracy rate, total 0.00248 work hours [h] 0.25000 [% of total population, age 15-24] 0% 0% 0% 0% 0% 0% 0% 0%
» M Health and Safety 0% 0% 0% 0% 0% 0% 0% 0%
» ™ Value Chain Actors 0% 0% 0% 0% 33000 AT o S o 0%
» . Workers 0% 0% 0% 0% L O {7 . o
HO — High opportunity NOR- No Risk VHR- Very High Risk
MO — Medium opportunity VLR — Very Low Risk ND — No Data
LO — Low opportunity LR — Low risk .
. . . NA — Not applicable
NOP - No Opportunity MR - Medium Risk
HR — High Risk
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Special features: Time variable

Parameter analysis results

~ Calculation setup

Product system .
Parameter analysis X

Impact assessment method

Allocation method

Number of iterations

~ Impact assessment resulk

Impact category |:=Formg

7.0E-2

6.0E-2 |

5.0E-2 |

4.0E-2

kg C2H2 eq

3.0E-2

2.0E-2

1.0E-2

5System —r ‘

Product system

Impact assessment method ‘LGEnvironmentalFootprint - ‘
Allocation method As defined in processes ~r ‘
Number of iterations 100 - +

Parameter Context Start value End value

Come ol o oo |
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Conclusions

Based on openLCA, a powerful tool has been created, open source and free to
use, with the aim to fully reflect the SH2E guidelines and to support users in
applying them.

We hope this is useful for the community. Feedback welcome.

Some of the implemented features are already integrated in the latest openLCA
release as well (social calculation), some will come (time), and some are
probably interesting also beyond openLCA (templates), in the context of EPDs
and Environmental Footprint.
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