


SDA Solvent DeAsphaltene
Unit

Started 2017
Feed Vacuum residue

Asphaltenes are removed via supercritical
extraction

®  Solid materials handling




Process flow
diagram SDA

ARGRW

NESTE



SDA Dust Explosion

Porvoo Refinery PL4 | 2.12.2019
Dust Explosion and Personal Injury

Direct link to video file

What happened?

Asphaltene was loaded into a bulk truck trailer. At the final stage of
the loading, during the emptying of the loading arm bellow, a flash
fire occurred, which was followed by a secondary dust explosion.
Truck driver was having full PPE and suffered only minor injury.

Why it happened?

During the loading of asphaltene, the loading bellow was charged
electrically due to asphaltene flow. The charged bellow created an
electrostatic discharge that ignited the fine asphaltene dust inside
the bellow. Actions related to prevent and mitigate dust explosion

risks were inadequate.

Key lessons learned

e Inherently Safer Design options are required in asphaltene
loading systems to eliminate the risk of dust explosions.

e Competencies need to be assured to sufficiently identify
unfamiliar hazards of new technologies.

e Dust Hazard Analysis (DHA) needs to be systematically carried
out if combustible dust is involved in the operation. — Analysis
of dust properties in designed process conditions sets the basis
for sufficient hazard identification and risk analysis.

NESTE



Dust pentagon
Oxygen

Ignition Fuel

Dispersion Confinement

NESTE



Corrective actions

e Asphaltene loading system safety
modifications (SDA Retrofit project)

e Update of HSE Design Guidelines to include
dust hazards

e Update of SDA asphaltene loading system
PHA (Process Hazard Analysis) and DHA
(Dust Hazard Analysis)

e Arrangement of proper training to ensure
competence when handling dust material
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Bonding vs Grounding

What is the difference?
5 year check cycle for cabling

Understanding of safety critical equipment in this
area
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