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SEPI - Shipyard Environmental

Performance Index: concept, assessment tool

CSRDEU Taxonomy
- Agenda SFDR ISSB Double Materiality aries sustainable
oWhy Finance EU Green Deal
o What Fit for 55 EU ETS nghh te Neutrality
o How Ecodesign Scope 1, 2, 3 Transition

Plans FuelEU Maritime Improvement Plans
Corporate Carbon Footprint raris
Agreement CSDDD ISO 50001

o Values & Benefits
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SEPI| — WHY - External & Internal Drivers

2020 2030 2050

* 20% reduction of GHG * 55% reduction of GHG * Climate neutral economy

Green Deal

% emissions compared to emissions compared to * Circular economy
8 1990 1990 (Fit for 55 package)
}§ * 20% renewable energy * 27% renewable energy
3 * 20% reduction primary * 32,5% reduction energy
energy usage usage

* Net-zero GHG emissions

I * 40% carbon intensity

reduction of all ships
Checkpoint of at least 20%
total annual GHG
reduction (compared to
2008) and at least 70% by
2040

from international
shipping to the total
annual GHG emissions to
2008
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SEPI| — WHY - External & Internal Drivers

2020 2030 2050

Annual average carbon intensity reduction compared to the average in 2020

-2% -6% -14.5% -31% -62% -80%
=N .
o
I
2025 2030 2035 2040 2045 2050

Source: https://www.consilium.europa.eu/en/infographics/fit-for-55-refueleu-and-fueleu/

YARD IMPACT

The project has received funding from the European Union’s Horizon Europe Research and Innovation Programme under grant
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SEPI — WHY — Rules & Legislations

* Regulatory & Market Drivers
e Reduction of emissions during operational phase (IMO, Fit for 55, ...)
EU directives alighment such as CSRD / ESRS

Growing demand from owners, financiers, authorities, consumers & affected
communities

EU SSR regulation for ship recycling for the end of life phase
Energy Management

* National regulatories N
* Data management \‘\

 Bureaucratic burden e

; The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI - WHY

* We need planning security

* We need to know what to report and what to measure
* We need to know how and where to improve

* We need to know how to compare

* We need industry targets

*\WWhat do you need?

info@circles-of-life.eu

; The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI — WHAT

* Definition & Scope
* Standardised yard-level environmental index
* Covers ship life cycle: newbuild, repair, end of life
* Main functions & functional units

I The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI — WHAT - Col scope

CirclesOfLife solutions Use solutions to represent Cover the ship’s life cycle including shipyard
platform individual entities processes
Shi d
Shipyard Digital Twin ‘Pyan
Technology & . . . .
2 - New Build Repair - Dismantling -
best practise =3 Maint R i
catalogue (b1 I aintenance - ecycling

Conversion

Generic

Digital -
Shipyard m

Model -

Supplier A O
SupplierB

SEPI Module Supplier C

(Shipyard " .

Environmental -

Performance Index) Subcontractor A PE N Process A
Subcontractor B Rﬁ i Process B

Reporting/ 2 & SLP/SCMP passports Subcontractor C Process C

£ _ PR il
Monitoring- o
Module ¢

** %

*
*
*
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SEPI — WHAT

* Modules
* Generic Yard Model — generic processes for different yard scopes
Layout view — yard consumer allocation
Process inventory —, library“ of technologies
Calculation of emissions and scoring
Hot spot analysis and improvement planning
Connects emissions from the production to the product ,ship”
(Ship Lifecycle Passport, LCA)

© % The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI — WHAT - Generic Yard Model

* Main Functions for each yard scope
* Newbuild, repair & maintenance, end of life
* Functional units for comparability (scoring)
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SEP| — WHAT - Layout View

* Yard integration
* Overview of the consumers on the premises
* Aligned with energy audit
* Data requirements
* Mapping to technologies
* Allocation of technologies to processes
* exchange with business process model (BPM)

; The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI — WHAT - Layout View

BLUEPRINT PRODUCTION STEPS DEFINED BY COLOURS

U wAREHOUSING
B ornces
B ovrrninG woRksioPs
B8 mcreRNa WoRKsHOPS
[ PRE-PROCESSING PABRICATION
I SUB-PANEL ASSEMBLY (INCL. MOT WORKS)

MAIN PANEL ASSEMBLY (INCL HOT WORKS)

SECTION ASSEMBLY (INCL. HCT WORKS, OUTFITTING)
B BLOCK ASSEMBLY (INCL HOT WORKS. OUTFITTING)
= HULL ASSEMBLY (INCL. HOT WORKS, OUTFITTING AND PAINTING)

LAUNCHING SHIP (INCL PAINTING UNDERWATER SHIF)
[l CUTFITTING, PAINTING, COMMISSIONING AND DELIVERY
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SEP| — WHAT - Layout View
/ Process view \ / Mapping \ / Layout view \

Shipyard Shipyard

Main
function 1

Main
function 2

1

Main
function 3




SEPI — WHAT - Layout View

* %o

ESG reporting to PBl and
CSRD, Hotspot analysis &
prediction (GWP etc per
yard and main functions)

Generic Process Model
(linked to technology used)

Emission/pollution
(baseline to net zero) X
measurement maturity

scoring factor)

Process Breakdown view
(emission/pollution)

Shipyard
‘
Sub process 1

o Circles
\

Sub process 2

Main function 2 §

( Mapping & \

Calculation
(consumption per
technology X
emission factor)

Energy consumption per
main function linked to

yard footprint

Meter 1
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SEPI — WHAT - Data Collection

c D E E G H 1 ] K L M N
1 D Name Technology Type Process Level-2 Process Level-3 Process Name (Level 2.Level 3) WIVI'V D .Mivlly Name I Building ID .IlulldillE Name Meter ID Meter Reading
B1
2 n plural component airless sprayer manual Painting (repair) Painting Painting (repair). Painting. 16.1.1 Painting (repair). Painting.Manual spray with plural component airless sprayer Hall 1 M-1 500
3 |19 manual dry abrasive blasting manual Painting (repair) Surface i Painting (repair) i 16.2.1 Painting (repair).Surface Preparation.Perform manual dry abrasive blasting B1 Hall 1 M-1 500
4 T21 Paint Mixing Unit electric Painting (repair) Painting Painting (repair).Painting 16.1.1 Painting (repair). Painting.Manual spray with plural component airless sprayer B1 Hall 1 M-1 500
5 |T22 Air Compressor electric Painting (repair) SurfaceF i Painting (repair).Surf: 16.2.1 Painting (repair).Surface Preparation.Perform manual dry abrasive blasting B1 Hall1 M-1 500
6 |Ti8 Lighting System LED Painting (repair) Painting Painting (repair). Painting 16.1.1 Painting (repair).Painting.Manual spray with plural component airless sprayer Bl Hall 1 M-1 500
7 T8 Lighting System LED Painting (repair) Surface Preparation Painting (repair). Surface preparation 16.2.1 Painting (repair).Surface Preparation.Perform manual dry abrasive blasting B1 Hall 1 M-1 500
8 Tie Climate Control HVAC Painting (repair) Painting Painting (repair).Painting 16.1.1 Painting (repair). Painting.Manual spray with plural component airless sprayer Bl Hall 1 M-1 500
9 [Ti9 Climate Control HVAC Painting (repair) Surface Preparati Painting (repair). Surface prep 16.2.1 Painting (repair).Surface Preparation.Perform manual dry abrasive blasting Bl Hall 1 M-1 500
10 (T20 Transport Vehicle diesel Painting (repair) Painting Painting (repair). Painting 16.1.1 Painting (repair).Painting.Manual spray with plural component airless sprayer B1 Hall 1
11 T20 Transport Vehicle diesel Painting (repair) Surface Preparation Painting (repair). Surface preparation 16.2.1 Painting (repair).Surface Preparation.Perform manual dry abrasive blasting B1 Hall 1
1
(0] P Q R S T u \ w X ¥
Distribution Factor powerload  adaptation factor utalization / hourly consumption Total Operation Hours Amount Total Energy Consumption (Calculated) Unit/Source |Total Energy Consumption (Measured) Unit/Source | Maturity Level
0,2 0,70 0,90 0,60 20 1 113,4 KWh 100 KwWh
0,25 0,80 1,10 0,50 20 1 132,0 KWh 125 KWh
0,1 0,70 0,75 0,60 15 1 47,3 KWh 50 Kwh

0,25 0,80 0,70 0,60 20 1 100,8 KWh 125 Kwh

0,05 0,70 0,95 0,80 20 2 KWh 25 Kwh

0,05 0,70 0,95 0,80 20 2 21,3 KWh 25 KWh

0,05 0,60 0,90 0,70 10 1 22,7 KWh 25 KWh

0,05 0,60 0,90 0,70 10 1 22,7 KWh 25 KWh

0,70 1,00 0,60 5 1 52,5 Ldiesel
0,70 1,00 0,60 5 1 52,5 Ldiesel
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SEPI — WHAT - Process Inventory

* Knowledge base

* Technology scouting and library of processes
Environmental performance data
Best available techniques (BAT) assessment
Enabling SEPI calculation with baseline data
Link to case studies and Best Practise Guide

: The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI — WHAT - Connection of Generic Model and
Process Inventory

* Generic model —
* Identical for all shipyard types

* Three levels of processes and
subprocesses

* Not to be changed

©

* Specific model
* Generic model + input from
process inventory ° =

* Activities . :

* Technologies

* Consumers °

* To be adapted per yard

i % The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant



\
SEPI — WHAT - Connection of Generic Model and

Process Inventory

Generic model
* Identical for all shipyard types

* Three levels of processes and
subprocesses

* Not to be changed

Specific model

* Generic model + input from
process inventory

* Activities

* Technologies

* Consumers

* To be adapted per yard

Shipyard Process.Cutting (Structural Dismantling).Hull cutting.steel cutting (Manual)

Type: Activity

P s Descripti
ESRS Attributes (E1-ES)
Type 17 @ Name 1= @ unit 11
kg
iesel Oil
EEEEE icity consumption ko
ergy o
Functional Unit

=N

3

Circles
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SEPI — WHAT - Scoring

* Energy, emissions to air, water, Sector-agnostic standards
waste
. _ Topical standards
+ Link to CSR/CSRD D I
e Data maturity levels AVIFGRMER oo
. ESRS 1 ESRS E1 ESRS S1
+ Baseline
ESRS 2 ESRS E2 ESRS S2
* KPIs
+ Yardscore
Water and marine resources Affected communities
Biodiversity and ecosystems Consumers and end-users

ESRS E5

Resource use and circular

The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI — WHAT - Scoring

* Energy, emissions to air, water, waste
* Link to CSR/CSRD i Dt =
I n t O SHIPYARD ENVIRONMENTAL PERFORMANCE INDEX 2“23'15232':" pate ;’;-; 'I-t2c;;6 ?i';r:’:lus
. . . . Maturity
e Data matu r|ty IEVEIS ThIS. shipyard has an Shipyard A+| fimed
Environmental Peformance score of: 2
® Ba Se I I n e SEPI score Key performance Indicators
E3 Absolute CO2 emissions Relative CO2 emissions
<, — & D C A B A A
* KPIs P .
ol 4 L - | 1748 22 i 53 59 -
* Yard score L A+ L 3
.g Relative Water usage Relative Water usage
S
* Process score o - : s B & ¢ o R
B Yo o’ = -
‘ . ' £
£ 80 45 51 60 45 51
&g 15 4 2021 2022 2023 2021 2022 2023
Water usagein m3 Waler usagein m3
per manhouir ‘permanhour
CirclesOfLife SEPI rating | ... infomation | company % . Of&10]
Sh|pya rd Na me B.V. Company !nﬁ:’nmat?cn Company!nfomat:mn Cnmpany?nfomat!on
Company infomation Company infomation Company infomation ?
Company infomation Company infomation Company infomation
Company infomation Company infomation Company infomation E -

Example presentation (Martin Verboom DAMEN)

The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI — WHAT - Scoring

* Energy, emissions to air, water, waste
b LI n k t O CS R/CS R D Registration Date: Valid thru: Status:

SHIPYARD ENVIRONMENTAL PERFORMANCE INDEX 26-11-2024 26-11-2026 Final

o . . . Maturity

e Data matu rity levels This shipyard has an Shipyard A.|. | loel

Environmental Peformance score of: 2
[ B a Se I I n e SEPI score - - B - Key performance l::i::::}r.smmm o

5 D C A B A A
* KPIs -l w
4 T 1.748 922 93 59
* Yard score .
3 Relative Water usag:
| N :
* Process score 2 & : - g n
A S B B e 1 .
Performance Index —» - wa:,f.',;;:?:;ﬂf“} " - W";:;gg;c‘:'”’ zm
CirCIESOfLife SEPI rating Company i Company il Company infomation E E
SHEER RSN e | G || S ;
Comzzz infnrmnatinn Comsanz info:an!o: anﬁa:z ;:fumatio:
Company infomation Company infomation Company infomation E ,

Example presentation (Martin Verboom DAMEN)

The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI — WHAT - Hot spot analysis

e Scenario analysis
* To-be and as-is situations
Baselines
Total emissions per process step
Process inventory: technology scouting, Best available techniques (BAT)

Check influence on data maturity and score

Improvement planning

; The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI - HOW - Method in 4 Steps

* Model - Collect - Calculate - Link
* Model yard
* Collect data
 Calculate KPIs (key performance indicators)
* Link to PEF (Product Environmental Footprint) and passports

* Result
* What to measure
* Where to measure
* How to measure
* How to score, improve and report

; The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI — Stakeholder Value

e Benefits

* Yards: hotspot identification and demonstrating progress to stakeholders,
turn corporate reporting data into a marketing tool and serve several audit
schemes at once

* Owners: comparable KPls, investment opportunities
 Suppliers: signals on Best Available Techniques (BAT)
e Authorities: auditability

AW

; The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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SEPI — Roadmap & Asks

* Pilots & Validation Circle
* Join validation group
e Supplier measurement trials for improvement
* Join composite yard survey group

Scan the QR to join us
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SEPI Case Study Approach

| am pleased to speak at the conference
"Building the ships of the future:

Circular Materials, lightweight design and
sustainable shipyard processes”
Conference 27-28 January 2026 at TKMS
Kiel, Germany

Scan the QR to join us

MARILIGHT.NET




C i Circles

How to VERIFY the SEPI theory and VALIDATE the Yard
application

@ Question O Answer

How to validate the SEPI
concept - related to a real
yard process investigation

Case Studies &
Best Practice Guide

The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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Agenda

Case studies — scope

Case studies — approach

Example case study DAMEN

Best Practice Guideline

; The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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WP3 - Case studies

Supply chain & material Ship concept design New Build Repair & Retrofit & End-of-life ship
sourcing & engineering Maintenance Conversion decommissioning
\g‘ m e —— —y EEmEn o EEEEEN

Process A Process A Process A Process A Process A Process A
Process B Process B Process B
Process C [ Process € | Process C

The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant




Case studies — approach

Understand the
Understand the as-is suggested
process solutions for
emission reduction

Perform the
assessment

Collect feedback

i Clrcles

Choose assessment
methods

Inventory and best
practice guide

3 The project has received funding from the European Union’s Horizon Europe. Research and innovation programme under grant
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Case study 3.2
Newbuild
FSGSO

TKMS Kiel 27-01-26

... The project has received funding from the European Union’s Horizon Europe Research and Innovation P rogramme under grant agreemen
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Newbuild Case Study — FSGSO WY of

Generic shipyard model

Source Design % Build Operation Repair — Maintain Refit - Conversion EoL

Compasite Production

- Launchin, Commissioning and
Shipbuilding -1 & %

Shig

Procurement

Warehousing

Design and Development

Operation Phase

18 (Workshop)

nagement

Newbuild Welding & surface
preparation

The project has received . ~ the European Union’s Horizon Europe. Research and innovation programme under grant
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Newbuild Case Study — FSGSO \3 Siiie

Blasting - steel grit removal

“Improved process time, noise and energy reduction”:

* Energy reduction through mechanical process (“bucket elevator”)
* Analysis of blasting process in terms of energy consumption and productivity




Newbuild Case Study — FSGSO
Ship Hull - Welding

C i Circles

“Energy reduction and enhancing productivity”:
* Modernisation of common technologies such as GMAW (usability, energy)
* Enhancing collection of welding information (cloud, new technologies)
* Reduction of energy consumption, material distortion and post-work

0.43% 65h 49m 16343 155 2.1kg

Wire consumed
= ”
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Ship Paint Repair Case Study — DAMEN \ Siiie

Generic shipyard model

Source Design % Build Operation Repair — Maintain Refit - Conversion oL

Compasite Production

e c 3 - l
Commissioning and
Delivery i
ST I T e wasitisd, e | T e —
Bame!
& & T | mesrvean | . o v- e ,‘. — | = Ll

Procurement

Repair & Maintenance

Design and Development

Operation Phase

Reverse Logistic Process — Waste management

e

Property Management
e

Paint Repair &

Waste Management

N
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Yard Process Impact into Ship Passport - throughout
the Lifecycle
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