/4 1A\
Projektikehit§/de‘1“"s

avaimet menestykseen




From Development to Start-up

TAKE-OVER
DATE

|

Production >

l START-UP

FINAL
INVESTMENT
BUSINESS
IDEA DECISION
Development Implementation
Product and Concept Feasibility Basic engineerin Engineerin
market analysis study Study 9 9 9 9
Procurement
Construction
Commissioning
Permitting and Sustainability Preparation for production
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Traditional Industries and Start-ups in Hydrogen Sector

Chemicals

Companies such as Borealis, Neste, Yara

Start-ups

Companies such as P2X Solutions, Hycamite

Mining & Metals

Companies such as SSAB, Boliden

HYDROGEN
AND

Energy POWER-TO-X

Companies such as Fortum, Helen

Pulp & Paper

Companies such as Metsa Group, UPM
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Every Project is the Same - But Unique

Project supervision

Project management
Engineering
Procurement
Construction

Commissioning

_ Preparation for operation
Project control
_ Health, safety and
Quality assurance _
_ environment
Security management o
Permitting

SAFETY - COST - SCHEDULE - QUALITY
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Aligning with Various Project Stakeholders

Insurance

@ companies @
Authorities
Works Board of (police, fire)
Contractors owner
EPC Local associations
Contractor (fishing, hunting)
Technology Authorities
Suppliers (permitting)
Equipment
Suppliers EPCM associations

Consultant

Municipalities
Local utility @ @
company Local

politicians

5 2022-03-29 | VETYWEBINAARI @ / \ I I zY
AF POYRY



Selecting the Project Implementation and Contractual

Method

ESS = Extended Scope of Supply
EPS = Engineering -Procurement
EPCM = Engineering -Procurement
EPC = Engineering -Procurement
BOO = Build -Own

BOOT = Build -Own

BOT = Build -Own

DB = Design -Build

DBO = Design -Build

DBFO = Design -Build

FBO = Finance -Build

FBOM = Finance -Build
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-Supply

-Construction Management

-Construction
-Operate
-Operate
-Transfer

-Operate
-Finance
-Operate
-Operate

-Transfer

-Operate

-Maintain
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. for example Contractual Set-up in EPCM and EPC

Technology { i
: i suppliers ! contractors :i contractor
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From Development to Start-up

BUSINESS
IDEA

b

Product and
market analysis
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Production >

FINAL
T TAKE-OVER
| | | |
Development Implementation
Concept FEESIES; Basic engineering Engineering
study Study
Procurement
Construction
Commissioning
l START-UP
Permitting and Sustainability Preparation for production

Operational improvements
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Focus on Development Phases

BUSINESS
IDEA

b

}

Development

Product and
market analysis

Concept
study

Possibility to affect final
project cost and risk

Feasibility
Study

FINAL
INVESTMENT
DECISION

Basic engineering

TAKE-OVER
DATE

| “Thorough

focus on the
study phase
mitigates the
project risks”

Implementation

Cumulative final
project cost
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Various Terminologies for Study Phases

BUSINESS
BUSINESS OPPORTUNITY CONCEPT INVESTMENT
IDEA VALIDATED SELECTED DECISION

| |

Front-End Loading (FEL) Development

!

AACE classes | Class 5 * Class 4 ‘ ¢ Class 3 ‘ ’ Class 2 ¢
-50/+100% -30/+50% -20/+30% -15/+20%
PULP & PAPER Pre-feasibility Stud ¢ Feasibility Study * Pre-Engineering/Basic Engineering ¢
+30% +20% +10%
CHEMICALS Conceptual Design ¢ Feasibility Study * Basic Engineering ¢
+30% +20-30% +10-15%
MINING & Pre-feasibility S o o
METALS PEA * Stud ¢ Feasibility study * Definitive feasibility study ¢
+50% +£30% £20% £10%
BEVERAGES ¢ ¢ ¢
-30/+50% +20-30% H10-15%
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Elements of a Successful Project

SUFFICIENT AND QUALIFIED PROJECT ORGANIZATION

Project development

Pre- and basic engineering
Scheduling and budgeting
Selection of technologies
Defining and freezing the scope
Standards and instructions
Implementation plan

Information management plan

Project
implementation

Detail engineering
Procurement
Scheduling and forecasting

Budget and cash flow follow-up

Construction and installation

Capacity, quality, maintainability
and performance

ET / IT / OT coordination

Safety in engineering and implementation
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: SUCCESSFUL

Operation

Maintenance planning and
performance improvement

Environmental and social
responsibilities are in order

Operation costs as planned

Capacity, quality and efficiency

PROJECT
as planned

Learning curve and
availability as planned

Good maintainability
Single source of truth for data

Safety during operation

-----------------------------------

TRAINED AND QUALIFIED
O&M ORGANIZATION



CONTACT INFORMATION

Tuukka Sormunen tuukka.sormunen@afry.com
Head of Chemicals & Biorefining +358 40 502 6162



