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The Present
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In Rotterdam on this moment ten LNG bunker vessels are licensed:

« Different LBV operators

* The capacity varies: 18m3- 1800 m?® -18000 m3 LNG

« Different suppliers
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TIME LINE ALTERNATIVE FUELS SHIPPING S
e

FIGURE 3.3

TECHNOLOGY READINESS LEVEL (TRL)
Timeline for expected availability of alternative fuel technologies - our best estimate for when these may be
available for onboard use
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IN TRL 5-7 IT'S IMPORTANT TO LOOK INTO.......

Energy source

Governance :
— Knowledge gathering; i
9 High priority parameters

— R | S kS, Energy density . . O O O . O . .

— Safety Management; +_ Technological maturty g g 8 8 8 : 8 : 9

— Legislation and Por Bye Laws; : LOHM:::: o — A
o (N BN UK NN EECEN NN NN B

— Safety procedures; +_ Energy cost ® O @00 L_(.) O 27

— Safety reference; * Copital cost ;oag: 9 : 8 8 8 : O : @)

— Consortia; +_ Bunkering avaiebilt ® & O 0O/ 0 00100

_ Cooperaﬁon; Commercial readiness () . . . O O O . . O

e ——
— Etc. ..... Wﬂnmﬂm \ B
~  Flammability \ . . . O . . 4, , .

Toxicity . . . O . . % Q r
Regulations and guidelines . . . O O . < . Q
Global production capacity and locations, . . . O O . O O '

MTa into account maturity and ility of technology and fuel.
(2) GHG benefi and LPG will increase proportionally with the fraction of corresponding bio- or synthetic energy carrier used as a drop-in fuel.

(3) Results for ammonia, hydrogen and fully-electric shown only from renewable energy sources since this represents long term solutions with potential for
decarbonizing shipping. Production from fossil energy sources without CCS (mainly the case today) will have a significant adverse effect on the resuits.

() Large regional variations.

(5) Needs to be evaluated case-by-case. Not applicable for deep-sea shipping.
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AS A PORT WE TAKE CARE OF:

Readiness Levels

— Governance

= Infrastructure I More than 40% of reference
diesel emissions

—  Safety

¢ Scnfe’ry framework Less than 40% of reference

diesel emissions

* Spatial Planning

* Perception
e : Zero emission

* Port Bye Laws and procedures
» Safety distances to public

* Landlord tasks

O LicenSing TECHNOLOGY READINESS LEVEL (TRL)

. I mpqc‘l- On ther por-l- qukeholders ACTUAL SYSTEM PROVEN IN OPERATIONAL ENVIRONMENT

SYSTEM COMPLETE AND QUALIFIED

SYSTEM PROTOTYPE DEMONSTRATION IN OPERATIONAL
ENVIRONMENT

* Incident response preparedness
¢ Enforcement
TECHNOLOGY VALIDATED IN LAB

EXPERIMENTAL PROOF OF CONCEPT

TECHNOLOGY CONCEPT FORMULATED
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BASIC PRINCIPLES OBSERVED
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Technical Readiness Level TRL

Readiness Levels
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Figure 5-Z: System design PEMFC option
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The safety framework for
Alternative Fuels:

Four parties are involved:

 the port;

« the energy supplying vessel or BFO;
« the energy receiving vessel;

« the terminal or site operator.

Four phases:

« Exploration;
* Preparation;
« Upscaling;

« Operation.

MAGPIE WP 5 DEMO 4

Exploration

Preparation

Upscaling

Operational Safety

— Incident response
Conditions and
i " & enforcement
Bunker scenario’s Location requirements preparedness Reality
parameters study
Quantitative and . - Licensin f
Safety Framework ot Spatial planning, & License
y qualitative process
Safety reference Port Bye L X Bunker map
) ortbye Laws risk assessments -
Best practice adaption _ External safety Ship operator
\/—\ Nautical and vessel
safety Audit
studies

Legislation

pORT

Bunker vessel
bunker

Legislation
Class rules, MEG 4

ISO, IGC code,

qualitative
risk assessments

Management plan

HAZID
HAZOP

Bunker operator
safety management
Procedures,
Risk Assessment

Standards, best practiice
guidlines

of branche Organizations
Class rules

Vessel certificates

Receiving vessel

Management plan

Bunker

Incident scenarios
Gas dispersion
Safety Study:

SIMOPS HAZID

Control Zones
Risk mitigation

Legislation
Class rules, MEG 4
I1SO ,IGF code,

Safety Framework Ammonia
Bunkering 11-2021

Bunker operator
safety management
Procedures,
Risk Assessment

Vessel certificates

Standards, best practiice
guidlines

of branche Organizations
Class rules

. enforcement .

Personnel
Instruction
Safety SIMOPS

Alternative fuel Ready
Terminal

Terminal
Safety Management
preparation

Terminal Safety
management

Shore Terminal
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PORT SAFETY MANAGEMENT

&+

)O/l |
1

« Port Bye Laws
* Spatial planning V) Pl
* Enforcement - “\

* Incident response preparedness \ |

* Bunker vessel operators and vessels are audited . \ ‘;‘\4 : ] ’L' =
* LNG fueled vessels regulations <l — _ =

» Simultaneous operations are regulated

* Terminals should be prepared § £2 Portof
E o’ Rotterdam
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LICENSING

International Safety Tools

« Alternative Fuel bunker checklists

* Audit tool for Alternative Fuel Bunker Operator

» Alternative Fuel Ready Terminal

* Port assessment tool on Alternative fuel Readiness

iaph

https://sustainableworldports.org/clean-marine-
fuels/about-our-cmf-working-group/
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SIMOPS

Credible scenario Gas dispersion study or BASIL
- Safety zone

HAZID (vice versa)

Safety zone
Control

Prepared Terminal

gasasa gasasa
marine fuel marine fuel

Control zone
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The Alternative fuel bunker challenge:

Preparation

Location
study
I

‘ Exploration Preparation
Upscaling Operational Safety

Upscaling

Incident response
& enforcement
management

Operational Safety Fi pnraar i iy

Conditions and
requirements

Spatal plnring,

Bunkermap
Realty
Satety Framework Spatil planning, Etemel ety -m(k
PortBye Laws Bunker map
Externalsafer

At Tool
PORT for BFO

Port Bye Laws

[yrs—

Bunker vessel

bunker
gitation Management plan
Clas rules, MEG 4

150, 16C code,

Bunker operator

safety management
procedures,

Risk Assessment

Bunker operator
safety management

Receiing vessel
Bunker
Management plan

Risk Asessment

Vesselcentificates

[p——
Personnel
P

" @ Instruction
Standards, bestpractice. oty omons

Safety SIMOPS

SIMOPS HAZID

Procedures z
onval zones. £
Incident scenarios ncident scenarios Convol 2o 5
Gas dispersion Gas dispersion g
Safety tudy: 3
01 Zones Alternative fuel Ready Control Zones
Risk miigation rminal

Bunker operator

Shore Temina

Vesselcertificaes.

Vessel perator

Vessel certfcates

Standards, best practice
suidines.

of branche Organizations
Class rules

Safety Framework Ammonia
Bunkering 11-2021
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Cees Boon

Port Authority Rotterdam

jc.boon@portofrotterdam.com

Questions?
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