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Biorefinery Investment Project

- HSE is TEAM Work

- HSE Participation:

- HSE management within project
management

- HSE deliverables in each design phase
- Legislation, standards, guidance in the project

- Permitting related tasks (e.g. chemical
permit application materials)

- Risk analysis, ATEX, consequence analysis, 
internal emergency plan, MAPP, Safety report



LEGISLATION



Chemical Safety Legislation in Finland

Act on the Safety of Handling Dangerous Chemicals and Explosives 390/2005
(and change 358/2015)

SEVESO III – directive (2012/18/EU)

Decrees
Decree on the Industrial Handling and Storage of Hazardous Chemicals 685/2015

Decree on Safety of the Industrial Handling and Storage of Hazardous Chemicals 856/2012 (and its revision 686/2015)

Standards

Guidelines (e.g.TUKES-guides)



Machinery Safety Legislation in Finland

Design, 
Manufacturing, 
Supplying

−Machinery Directive 
2006/42/EC

→ Finnish national 
Decree on the Safety of 
Machinery 400/2008

Choosing and 
Purchasing, Installing, 
Use, Inspection, 
Maintenance, 
Modification, 
Decommissioning

−Occupational Safety and 
Health Act 738/2002

−Use of work equipment
2009/104/EC

→ Government Decree on 
the Safe Use and 
Inspection of Work 
Equipment 403/2008 

Responsibility of Employers
Responsibility of Designers, 

Manufacturers, Suppliers



Legislation and Standards regulate and 
Steer HSE Engineering

Legislation changes, e.g. (Directives) need to be followed

- Seveso III (Directive 2012/18/EU)
- Implemented in national legislation

- CLP Regulation changes taken into account

- Pressure equipment Directive 2014/68/EU

- Electrical equipment Directive 2014/35/EU

- ATEX Equipment Directive (2014/34/EU)
- Implementation by national standard ongoing (Finland)

- Ignition risk analysis for old equipment in ATEX areas

- Machinery Directive, 2006/42/EC

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32012L0018
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32014L0068&locale=en
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32014L0035


Standards Involved

Pressure equipment

Electrical equipment

Machinery safety

Dangerous chemicals
- ATEX

- Natural Gas

- Other flammable liquids or
gases…

In Finland e.g. recent

changes to the standards

concerning flammable

liquids control and in 

near future SFS käsikirja 

59 and IEC 60079-10-

1:2015 to be updated



Worst case 

modelling 

guidelines

TUKES Guides for Help

The Finnish Safety 
And Chemicals 
Agency guideline: 
Establishment 
location/2015

Guideline of 

safety

reports for 

legislation

The Guide of 
”Turvallisuus selvitys” 
The Finnish Safety And 
Chemicals Agency
guideline /2015 

9/2015
Explosion

protection

ATEX instruction

The Finnish Safety And 
Chemicals Agency
(guideline 9/2015)

And many others… e.g. 

- Process safety and measuring it

- Dangerous chemicals in industry

- https://tukes.fi/tietoa-tukesista/materiaalit/kemikaalilaitokset

https://tukes.fi/tietoa-tukesista/materiaalit/kemikaalilaitokset


SAFETY STEPWISE



Holistic view of Health and safety

Food safety

Process safety

Chemical safety

Machinery safety

Construction safety

Facility and cyber 

security

Real estate & 

building safety

Occupational health & 

safety and wellbeing

Environmental safety

REGULATIONS

LAWS

STANDARDS, 

GUIDELINES 

AND 

POLICIES

Comprehensive 

understanding of 

latest legislation and 

regulations

Support for decision 

making on critical 

safety areas

Safe solutions for 

industrial processes

Comprehensive 

project safety

Improved performance

Corporate social 

responsibility

Sustainability targets 

achieved

Improved business 

flexibility

Sustained value for the 

company and its 

shareholders

WE DELIVERTHE VALUE



Project HSE activities

SAFETY MANAGEMENT 

Safety Management Systems

Safety training

Functional safety

HSE Excellence (OE)

Human factors

Safety visualisation

PROJECT HSE SERVICES

Project Safety Management

(Safety Stepwise)

HSE Design review

Construction risk analysis

Site HSE management and 

supervising

Safety training

RISK ANALYSES

Process Hazard Analysis, PHA

Machinery safety risk assessment

Environmental risk assessment

Occupational safety evaluation

Food safety, HACCP

Consequence analysis & modelling

RAMS engineering

COMPLIANCE & PERMITTING

Chemicals

Machinery

Pressure equipment

Environment

Safety audits, HSE DD

Explosion protection (ATEX)

Follow-up services



Safety StepwiseTM– Hierarchical Approach

Pre-engineering Basic 

Engineering

Detailed 

Engineering

Construction 

and Erection

Commissioning 

and Start-Up

Production

Minimization

Substitution

Moderation

Simplification

Process safety principles

INHERENT 

SAFETY

PASSIVE PROTECTION

ACTIVE PROTECTION

PROCEDURES



Safety StepwiseTM–Safety within a life cycle of project
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Risk Analyses
Risk analysis is a structured process used to identify hazards in a given facility, process or 
system, and to define the probability and consequences of occurrence.

Effective way to 

• identify risks

• provide safe solutions 

• provide information for decision makers 

• fulfil requirements set by legislation and authorities. 

Risk analysis with several methods 

• HAZID, HAZSCAN, HAZOP, HEA 

• Machinery safety risk analysis

• SIL (Safety Integrity Level)

• Consequence analysis & modelling

• Safety management and communication

Benefits

• Risks identified and safe solutions provided 

• Information for decision makers 

• Requirements set by legislation and authorities fulfilled



Process Risk Analysis –HierarchicalApproach

Hazardous

scenario

analysis

Potential problem

analysis 

Reaction matrix

Checklists 

Hazard and

operability 

study (HAZOP)

Human error

analysis

Hazard identification Modelling

Fault tree

Event tree

Precision

Scope

Consequence 

modelling

SIL-

assessment

More detailed studies→

What-If analysis

HAZID 

Pre-HAZOP 

Layout risk analysis

Commissioning

RA



HAZSCAN (Hazardous Scenario Analysis)
Methodology



Processing of HAZOP

Deviation

How could be caused

Consequences 1) Preparedness 

(safeguard):
• Interlocks, controls, and other 

automatic protection (DCS)

• Alarms, displays

• Safety valves

• Operating instruction

• Safety Instrumented System 

(SIS)

• How much time to act?

• Etc.

Node selection
Deviation from design 

intend utilizing the 

guidewords (high flow, no 

flow, low level, etc.)

Risk classification 1

Safeguards 1)

Risk classification 2

Recommendations

Node: subsystem

(functional entity)



Consequence Modelling

1. Jet and pool fires → heat load 

calculation

2. BLEVE, gas cloud explosion, 

fireball → overpressure effects

3. Leaks → gas dispersion 

modelling

4. Noise modelling

5. Spreading to the air, soil, water



Consequence Analysis
Case: Ammonia in cooling

1. Design 

2. HAZOP

3. Scenario analysis

4. Design

5. Modelling

6. Co-operation with authorities

7. Evacuation plan

8. Training



Consequence Analysis – Domino Effect



HSE ENGINEER TEST



What To Do in a Biorefinery Project?

• Project located in Finland.

• Methanol container (1m3) is added to the site in detail design phase.

• You have to take care of MOC (Management Of Change).

Process engineer gives you the next initial data:



Questions from Process Engineer:

• Is ATEX regulations applied?

• Where to find information?



From Material Safety Data Sheet and…

• Can be found from google, BUT!

• Should be asked from project, because for example the content or concentration

can vary.

Initial data from project:

• What else do we need?

Chemical Abbreviation Amount Used at Flash point
Auto ignition

temperature Explosive limits: Gas relative density:

Methanol PME 1 m3 Plant 11 °C 385°C 5,5 – 36,5 til-% 1,1



From SFS-59 Handbook

Chemical explosion

and temperature

groups

Chemical Abbreviation Amount Used at Flash point Auto ignition temperature Explosive limits: Gas relative density:

Methanol PME 1 m3 Plant 11 °C 385°C 5,5 – 36,5 til-% 1,1



Questions from Process Engineer:

Where are the ATEX areas then?



From SFS-59 Handbook

ATEX area classification according to SFS-59, 5.1
- ATEX Area 0: inside the structures and in closures marked with

- ATEX Area 1: around safety valves or rupture disks marked with

- ATEX Area 2: around possible leakage points marked with

Chemical Abbreviation Amount Used at Flash point Auto ignition temperature Explosive limits: Gas relative density:

Methanol PME 1 m3 Plant 11 °C 385°C 5,5 – 36,5 til-% 1,1



Make Your Sketch for Process
Engineer:

Around leakage points:
- ATEX Area 0: inside the structures and in closures

- ATEX Area 1: 4.5 m from safety valves or rupture disks

- ATEX Area 2: 1 m outdoors, 1.5 m indoors around possible leakage points

highest

lowest



Example of the presentation of ATEX 
zones


