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Safety

De-risking roadmap
towards LNG as fuel

Regulations Training

R




-llpg LNG as fuel comes to life

LNG AFI target sufficiency 2025

Wi noits > Operational: Bilbao (STS), Barcelona (TTS, STS),
ok
EE@«:;&MN Gibraltar (STS), Marseille (TTS, STS), Le Havre

TEN-T Core Network maritime ports
® parts with current LNG infrastruchre

® ors bt cuert LUG fsncre - (TTS), Zeebrugge (all), Antwerp (TTS), Rotterdam
(all), Amsterdam (TTS, STS), Hamburg (TTS, LTS),
Gothenburg (STS), Klaipeda (all), Stockholm (STS,
LTS), Valencia (TTS)

> Planned: Dunkerque, Isle of Grain

> Bunker Vessels in: Barcelona, Algeciras, Huelva
Zeebrugge, Rotterdam, Amsterdam, Sardinia,

Hamburg

s orsm— (Source: SEA/LNG Bunker Navigator)
(Source: EC Report on the

Assessment of NPFs
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p Guidance for safe LNG bunkering installations
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Hazard Operability Consequence Analysis Navigation
Hazard Identification P Qualitative Risk Techniques Simulations
) Studies
Studies Assessment

HAZID HAZOP QRA Exclusion Navigation

Zones Simulations
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"|p HAZard IDentification

Bunkering scenarios

| comodesie

Explore safe bunkering solutions

4l

Fuel capacity

ot e Loyd's Register LNG-as-Fuel Tank Capacity Calculator
Mane

T T00TIAL

MOPBGAGIA K

On-site surveys

* Multi-criteria risk
assessment for
potential bunkering
locations

* Assess current &
future bunkering fuel
capacity

e Site evaluation
examining data,

parameters
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"'P HAZard Operability

> Examine LNG bunkering hazards Ensure bunkering operations

» ldentify operability problems &

Action
Takes

consequences TR

> Provide recommendations on

measures & safeguards

ong Trackloesg [T Leskage novgroowr oomon LR

» ldentify potential failure mode

scenarios & Emergency Response

» Update Safety Action Register

LIKELTHOOD OF
OCCURENCH
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IP" Qualitative Risk Assessment (QRA)

v’ Verify/quantify potential
MAH associated with Mitigate negative impact
design, systems, ops at
concept level

v’ Identify drawbacks,
regulatory non-
compliances,

v' Provide recommendations
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-'I|Z)r‘J Exclusion zones

EAdyuom andotaon
Vapour Diraction of wing . aodakeing{wvng
—100% LFL L " Apéon/Newoupyin TonoBeola anokheopod
—50% LFL T
o | (m)
RO TraBydg g Dopryiba avedobiasyol YOA
........ Mavireg JETadopds YOA
G e (oupmepitayfavoyevuy onouavBimote yepaviv
Yewiouol YOA - YOA pdvike miou va &ival 3 115
pepa 1 vhnlotepn and To eminebo Tou
ebgoug)
‘TraBuog avedodiagpou Thoiow umoBoyg
Avedobiaapdg and
NG bunker vesselruck NG receiving vesse! e LU T O 7o aveoduasyon Gopmyoi YOA Kat

(Truck toShip AV KvEd oo &nineo Tou Bddoug Z

| Transfer)

Likelihood of Ignition Consequence Analysis Simultaneous Exclusion Zones

Techniques Operations
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"'DQ Navigation Simulations

Safe Safe Tugs Emergency
manoeuvre passage circulation 2 Procedures

* Feeder vessel & barge for berthing

alongside

* LNG barge & feeder vessels

* Number & size of tugs required for transit

& berthing

* The ability to transfer bunker LNG from the

terminal using LNG feeder/barge
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p Risk assessment to LNG trucks routes

] Examine Revithoussa - Piraeus
'5-5 Port route with respects to road
type & exposed population

Estimate LNG release likelihood:

A e crash impact
e fire

e containment failure

% Identify safeguards to minimize
£Y\ likelihood / impact
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Umbrella for LNG Bunkering

Port Guidelines N preparation &
execution -
Manuals
QnQ e
Presidential Decree
Modern Regulatory
Framework for
Fire-fighting ® LNG Bunkering ® Training
in Greece
’ e SIMOPS _
5
i Emergency & Safety o Permitting ~.

. Procedures




"||:)2 Manuals & Checklists

Before the Bunkering

» Port regulations & Management systems
> Risk Assessment Procedures

> Emergency, Licensing & Authorization During the Bunkering
Procedures

» Responsibilities & Roles

, _ After the Bunkering
» In English/ Review process

&2 (D

Vessel Receiving Vessel Supplying Port Manual
Manual Manual

EMNYODA ETYOA FAVAN{OJAY
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"'D SIMOPS: Simultaneous Operations

Request for SIMOPS Preparatory Meeting Verification Authorization SIMOPs Operation
Persoa-in- Subﬂ"tskﬂue:! :'_"'__"'_"": :'_——‘_-_-—_-‘--‘. m
Charge 1 . for SINOPS ! ' : ' [Responsible for the
(RSO) (Req_SIOPs) ! . ' ' conduction Operstion)
,,,,,,,,,,,,,,,,,,,,,, - =d | ) L] L
""""""" S rd b H Farticopate In E ; Implement Risk E PicC2
Person-in : Preparatory : : sMtigation : (Responsiie for the
Charge 2 ' Meeting : C:> i Measures decided | conduction of the Operation
(BFO) (Prep_SEeOPSs) | { for SIMOPS } from the BFO sicde]
________________________________________ : ! i 4 (S OPs) .
 SIMOPS ' : i : H Supervizor
H ' '
b Saparel = ! : : ! | (Comms, Alarm
} e ' ! H ! \ diszemination, Ensure
,,,,,,,,,,,,,,,,,,,, H H H ' ! MHTlgAtion measure in place)
i b y - : H : H
[ Port | | | Evalustes Reguest  ERSO TS ; ! H Contred and Enforcement
| Authority | | : (Req_SiIn0Ps) | LS H {Control and Enforcement of
{PAU) ' - . — = all provisions refevant for
H 08 ' v Launch Cail for - PRIy agreed tarms on S0P
: ye ' Supparts Preparatory Meeting $Auit Saces) operations
Port Admin | | i Evaluation of (Prep_sapmoes)
(PAU) i i Reguest 1 =
(Req_SIne0es)
e AN - s Lezzosood =
i I aere == }
Ol : i Participate in : BMulti-Opcrator Awarcocss
Operators : ! Preparatory ; {Communications, Awareness
: ' Meeting . following participation &1
{00s) ! H (Prep SIMOPS) E Preparatory meeting)

» 2+ operations occurring (one LNG bunkering) » Security, Safety & Hazard Zones

» SIMOPs protocol into Port & Vessel manuals » Pre-operation coordination (port, vessel,

PIC
» Submit request for SIMOPS )

» SIMOPS ti
» Verification Risk Assessment procedures execution
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P Training & Competencies

ey > Port personnel
B\ (PAA)

\
Infrastructure, * Port
\
* Terminal \ Regulations
* Emergency F’laﬂ'\l * Policy

Bunkering Supply
(BFO)

* Technology
*® Certification
* Bunkering
Mode

» Truck personnel

* Enforcement
® Risk Criteria
® Security

> Infrastructure

\ Safety * Incentives

. Compatibilit‘y\ Training ' o Green Index

* Commercial \ * Port Fees
agreement 3 * Collaborative

"~ enforcement

personnel

* Demand
* Safety

* Simultaneous Costumer LNG Fuelled ship
Operations (RSO)

(Source: EMSA LNG Bunkering Guidelines for Ports 2017)

> Vessels crew
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"lpg Training: Modules

Basic

Basic knowledge on

LNG properties, supply chain
LNG risks

LNG storage, distribution
LNG bunkering equipment
Regulations & procedures
Emergency & risk mitigation

Advanced

Familiarization on

LNG properties & supply chain
LNG risks

LNG storage & distribution
LNG bunkering equipment
Regulations & procedures
Emergency & risk mitigation
Practical approach

* Simulations

* Onsite training

Co-financed by the Connecting Europe
Facility of the European Union




P* Key take aways

> LNG as marine fuel framework now mature
» Safety & Training requirements underway

> East Med ports ready for the transition




POSEIDON sailing on the LNG era
MED i

LNG

BUNKERING

PROJECT
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Anna Apostolopoulou
EU Projects Leader

Co-financed by the Connecting Europe
Facility of the European Union




	Creating a safe passage for LNG bunkering  in the Eastern Mediterranean
	Slide 2 
	LNG as fuel comes to life
	Guidance for safe LNG bunkering installations
	HAZard IDentification
	HAZard Operability
	Qualitative Risk Assessment (QRA)
	Exclusion zones 
	Navigation Simulations
	Risk assessment to LNG trucks routes
	Presidential Decree Modern Regulatory Framework for  LNG Bunkering in Greece
	Manuals & Checklists
	SIMOPS: Simultaneous Operations
	Training & Competencies
	Training: Modules
	Key take aways
	Slide 17 



