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University of Bologna
Bachelor’s degree

ENERGY ENGINEERING - 3 years
Termodynamics and Dynamics of Fluids
Conventional energy production systems
Nuclear Power Plants

Master’s degree

ENERGY ENGINEERING - 2 years

Solar Energy and Heat Pumps

Plasma Technologies

Pollutants Production and Managment
Sustainable and Unconventional Fuels




SCHYIFT

SH2IFT - Safe Hydrogen Fuel Handling and Use for Efficient Implementation

“The SHLIFT project shallincrease competence within safety of hydrogen technology, especially focussing on consequences of handling and use of large
volumes and within closed and semi-closed environments and in maritime transport.”
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Boiling Liquud Expanding Vapor Explosion
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SH2IFT - Safe Hydrogen Fuel Handling and Use for Efficient Implementation
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S(H)IFTI

‘SH2IFT-2 will explore a risk-based approach for operational safety. Materials testing will be conducted to study material compatibility and degradation characteristics. Modelling and
measurement of degradation processes will constitute a basis for lifetime prediction. Barmiers for operational safety will be designed, forrisk-based guidelines forinspection planning.

WP1: Experimental investigations

1.1: Active ventilation of confined and congested geometries
a)Hydrogen releases b)) Ammonia releases

1.2: Effect of initial flow and mitigation measures on explosions
a) Effect of the initial flow field on premixed combustion & DDT
b) Combined measures for mitigating the consequences of
hydrogen explosions in confined spaces

1.3: Realistic fire scenarios with and without PFP
a) Gaseous jet fires (GH2) b) Liquid jet fires (LH2)

WP2: Model validation

| 2.1: Release, dispersion & ventilation |

. My PhD:
/B\"L%—Based Inspection and Maintenance
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WP3: Risk assessment and strength of knowledge

i- + 3.3: System and scenario definitions +-~--->

3.4: Comparative risk
assessments for
hypothetical systems

| 3.5: Benchmarking exercises +-—-—-r- using different fuels
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k { 3.6: Strength of knowledge in risk assessments for hydrogen systems
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WP5: Dissemination and communication

Website, webinars, public outreach, seminars, conferences, publications, anthology

T [

WP4: Risk-based operational safety

----t--—-» 4,1 Material testing

4,2: Modelling degradation
4.3: Monitoring degradation

4.4: Barriers for operational safety

WP6: Project management

Coordination, meetings, data management, reporting

for Safe Handling and Use of Hydrogen

Main Supervisor: Professor Nicola Paltrinieri
Co-Supervisor: Associate Professor Federico Ustolin

Co-Supervisor: Senior Researcher Antonio Alvaro (SINTEF)
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WP4: Risk-based operational safety

Year 1 Year 2 Year 3 Year 4
aifaz|o3|ae|ai|a2|a3|as|ai|az|a3|aa|ai|az|a3|as

Material testing
T4.2 Modelling degradation mechanisms
T4.3 Monitoring degradation mechanisms
T4.4 Barriers for operational safety

My PhD:
* Materials: Metal-hydrogen interaction, Hydrogen compatibility
with steels, Hydrogen Embrittlement (HE)
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My future research:

Risk-Based Inspection and Maintenance for Sate Handling and Use of Hydrogen

WP4: Risk-based operational safety

Year 1

Risk -based operational safety

T4.1
T4.2
T4.3
T4.4

haterial testing

D4.

Year 2 Year 3 Year 4
ai|az|os|ae|ai|a2[a3|aa|ai|oz|a3|as|ai|az]a3|as

Modelling degradation mechanisms

Monitoring degradation mechanisms

Barriers for operational safety
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Is it possible to effectively assess the HE effects?
What is the role of the operating conditions?
What are the implications on RBI?

Is it possible to implement mitigation procedures?
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Information see :

www.ntnu.edu

Thank you for the attention!

Leonardo Giannini

Ph.D. Candidate

Department of Mechanical and Industrial Engineering -
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Norwegian University of Science and Technology (NTNU)
Trondheim, Norway
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