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IMO IGF Code

¢ Resolution MSC.392(95) adopted SOLAS amendments
to Chapter Il-1 Regulations 2, 55 and new Part G to
address low-flashpoint fuels together with amendments
to SOLAS Chapter II-2 Regulation 4 and amended the
form of ships safety certificates

* Apply to ships using low-flashpoint fuels:

- for which the building contract is placed on or after
1 January 2017

- in the absence of a building contract, the keels of
which are laid or which are at a similar stage of
construction on or after 1 July 2017 or

- the delivery of which is on or after 1 January 2021

* |IGF Code applies to a ship which converts to using low-
flashpoint fuels on or after 1 January 2017

« Governments to consider the voluntary application of the
IGF Code to cargo ships of less than 500 gross tons

« Part 2 IGF Code looking at other low
flashpoint fuels — methyl/ethyl, fuel cells, low flashpoint
diesel fuels (<60C flashpoint)
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Risk assessment required by the IGF Code

» Section 4.2.1;

A risk assessment shall be conducted to ensure that risks arising from
the use of low-flashpoint fuels affecting persons on board, the
environment, the structural strength or the integrity of the ship are
addressed. Consideration shall be given to the hazards associated with

physical layout, operation and maintenance, following any reasonably
foreseeable failure.

» Section 4.2.2:

For ships using natural gas as fuel (part A-1 of the IGF Code) and
complying with the detailed prescriptive requirements contained within
the Code, a risk assessment need only be conducted where explicitly
required by the prescriptive parts of the IGF Code.
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IGF Code — Explicit Cites for RA

« 5.10.5 Capacity of Drip Trays
« 5.12.3 Separation of Spaces by Airlocks
« 64.1.1 Containment System — Integration to Overall Design
* 6.4.15.4.7.2 Design Load for Membrane Tanks — Accidental Scenarios
« 83.1.1 Closed or Semi-enclosed Bunkering Stations
« 13.4.1 Alternative Ventilation Capacity for tank connection
spaces
¢ 13.7 \[;entlilation System for Bunkering Station not on Open
ec

15.8.1.10 Gas Detectors for Ventilation Inlets
Annex, 4.4  Novel Containment Systems - Alternative Design Factor

Annex, 6.8 Novel Containment Systems - Accidental Scenarios

==
2 ;.?, s
4 | Title of Presentation Goes Here .4 ABS



Risk Based Approach

« Evaluating proposed designs that offer alternative means of
compliance to prescriptive requirements, or

« Evaluate designs for compliance with the goal based
approach of the IGF Code

» Offers advantages to ship owners/designers and other
stakeholders, such that it provides as:

- Increased ability to suggest innovative designs

- Increased confidence that the proposed designs will provide an
equivalent level of safety

- Better understanding of hazards, mitigation measures, and risk
posed by the proposed design

ZABS
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ltems to be included within the scope

 Difference of opinion between Regulators on the scope

- Case by case basis
- Early discussions and planning with all stakeholders

* Items explicitly required by IGF Code section 4.2.2
e Others may need to be evaluated as per IGF section 4.1

- Key terms, i.e. ‘normally’, ‘special consideration’ etc.

- How the low flashpoint fuel impacts the vessel’'s activities/systems
« Additional risks due to service or SIMOPS

* Integration issues (equipment control, connection
compatibility etc.)

ZABS
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Risk assessment techniques

« Acceptable and recognized risk assessment techniques
- Ensure proper identification of risks, and
- Eliminating risks or mitigated As Low As Practicable (ALARP)
* IGF code does not require a quantitative measure of risk
- Qualitative approach may be considered appropriate
- Recommendations may lead to further analysis (when necessary)

« Qualitative Risk Assessment types;
- HAZID
- HAZOP
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Risk Assessment Process

« The major activities in the risk assessment process are:

Step 1 — Development of Risk Assessment Plan;
Step 2 — Preparing for and conducting an Initial Risk Assessment; and
Step 3 — Conduct an update to the Initial and/or perform additional Detailed Risk Assessment (if
required)
* Increased communication during the development and execution of the risk
assessment process will be necessary as the complexity of the risk
assessment evaluation increases.

* The responsibility for developing the risk assessment plan, and then performing
any analysis, rests with the organization proposing the design.

ZABS
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Step 1: Development of a Risk Assessment Plan

Also be referred to as the Terms of Reference (ToR)

« Well-defined and written

* Necessary to efficiently execute the risk assessment.
* Aspects addressed:

Scope of the risk assessment

Selection of suitable risk assessment technique(s)

Establishment of risk acceptance criteria

|dentify how the specific cites in the IGF Code will be addressed

|dentify the Risk Assessment Team
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Scope of Risk assessment

* Risk Assessment Plan or Terms of Reference

- Agreed with the appropriate stakeholders (e.g. Class, Flag
Administration, Owner, & Shipyard)

- Clear understanding of the planned objective, system, and
operations that are to be covered in the assessment.
« Cover the design and arrangement as installed on board

- Where a proposed design has gone through a risk assessment in
the concept stage, it may then require a later revision to ensure that
the risks in the final design remain ‘mitigated as necessary’
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ltems to be considered within the RA scope

* IGF Code Section 4.2.2 explicitly requires specific items

* Other relevant items that should be evaluated may be
triggered by key terms, such as:

- ‘normally’
- ‘special consideration’
- ‘evaluated and approved’

* Service of vessel (e.g. FFV) or simultaneous operations
(SIMOPS)

* Potential for systems integration/interface issues

ZABS
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Selection of Risk Assessment Technique

e Qualitative Vs Quantitative?
- Common qualitative techniques
* Hazard Identification (HAZID) study
« Hazard & Operability (HAZOP) study
- Common quantitative techniques
¢ Computational Fluid Dynamic (CFD) analysis

Elements of Risk Assessment

(" Risk Understanding >
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1s it? b " wrong? b impacts?

Foundation for Risk Assessment

= Histoncal = Analvical * Knowledge and
expenence methods Judgement
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Establishment of Acceptance Criteria

* Typically there are three regions of
risk: FIGURE 1

1. High Risk (Intolerable); Risk Matrix Concept

- not accepted
- must be further mitigated

e 2. Medium Risk (acceptable if ALARP)

- If necessary, search for ways to
minimize the risk
Low Rjisk

« 3. Low Risk (Tolerable) Regidn
- risk is accepted, >

Low Medium Medium High

- important to make sure that the Low  High
safeguards are in-place and working Consequence
effectively.

High

High

LLikelihood
Medinm  Medium
Law

Liaw
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Risk Assessment Team

« Team Leader

 Scribe
* Subject Matter Experts
* Regulatory Participation
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Step 2: Conducting the Initial RA worskshop

* Good practice;

- Distribute relevant information as outlined by the risk assessment
plan to the team, prior to the workshop

Identify the section for study (Selecta study Section),and discuss
the intention of the section DA
l
Identify Hazards, Locations of Hazards, and Issues of Concern by
selecting a Hazard category from the checklist

| Identify & record the Causes by analyzing the Hazard —
|

| Identify and record the Hazard's effects/consequences l
|

| Identify existing prevention & mitigation safeguards/controls |
l

| Risk rank and record |

l

| Recommend furtheractions if necessaryto reduce Risk |

I

| Repeatforall Issues of Concern foreach Hazard |

'
| Repeatforall Hazards, and for then for each study Section ||
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Document the Initial Risk Assessment

 The risk assessment needs to be documented in a formal
report.

* No assessment be “documented by exception”

* The report for the risk assessment should ideally include
the following sections:
- Executive summary;
- Introduction;
- Scope and Obijectives;
- Methodology (including the risk matrix used);
- List of attendees present and the documentation used;
- Discussion section, with Results/Conclusions;

- Appendices (covering: signed attendance sheet; the risk
assessment worksheet]copy of any relevant documentation, where
appropriate).
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Step 3 Update and/or Detailed Risk Assessment

« A more refined risk assessment may be required If;
- Initial risk assessment did not provide conclusive information; or
- Specific risk issues were identified in the initial risk assessment; or

- Basic initial assessment was done in the early design phase

==
E.f
17 | Efficient Risk Assessment for ships using Low Flash Point Fuel L 4 ABS



USCG Existing Regulation

e CG-521 Policy Letter No. 01-12, CH-1 dated 12 July 2017:
“Equivalency Determination — Design Criteria for Natural
Gas Fuel Systems (Change-1)”

- Plans received ahead of the risk assessment held in abeyance until after
evaluation of the risk assessment has been completed.

- Any mitigating safety measures imposed on the vessel based on review
and approval of the risk assessment must be listed in the risk assessment’s
approval letter.

- Arrangements with natural gas fuel storage tanks located below or directly
adjacent to accommodation spaces, service spaces, or control stations,
must be specifically addressed in the risk assessment

- Requests for a higher loading limit (LL) than as calculated in 6.8.1 of up to
but not exceeding 95% will be evaluated within the context of the risk
assessment required by 6.4.1.1.
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IACS Risk Assessment Recommendations

Moo 146

Mo. Risk assessment as required by the IGF Code

146

Ay
2018)

1.1

General

To help elimirate of mitigaie risks a risk assessment is required by the IGF Code’, In this

regard it requires mm#ﬂ aEsesement S underaken using acceptabie and recognised
lechriguess, ard e riskes ared their miligation are documented (o (e satEsfaction of the

Adminesbraton.

It & recognisad that thana are many accaptabie and recognised techniques and means o
gocument a risk assessment. As such, It i3 not e iment of this document 1 lmit 3 risk
assessmeant i 3 particular lechnique or means. of documentabion. This document does.
Ty, chissoritne rosconmmenidiesd praciion and ecamples bo el sitishy e GBF Codie

1.2  Risk assessment - Objectinae

The objecthve or goal of the risk assessment, 3 noted In the IGF Code, B W help “sliminare
oF mingale any adverse effec! 1o Mhe persons on hoard, the emdronment oF the ship=. That i,
I adirmirsades o realigale wrmacanled evends mkaled 1o e use of w-Bashpoint usls Bal could
heanm imdtvicuads, the ermdronment or the ship.

1.3 Rigk assessment - Scope

The IGF Code requires the risk assessment to oower the use of low-Nashpoint fuel®, This is
taken o mean assessment of the supply of such fued ko CONSWMEers. and Covers:

uxpuipmaent irestalled on boand o e, Slore, oondition a5 mecessang and taresber el
10 oNe oF mone engines, bollers or other fuel consumers;

Such equipmend includos rmandfolds, vahes, pipealines, [k, pUmMpGTOMDYREEIE,
heal exohangers and process insirumanfanon fram [fe bunier manisays) io deifvery of
Tuel ko the CONSLITENS.

equipment i contrel the operation:
For example, pressure and temperaiune reguianors and mamntors, ow coniroders, sional
processes and oovbal s

equpment k> detect, alam and niate salety actons;
For exarnple, dedertons b ke Sl eedeases and subspqeasl fres, and Io isdiale

Shutdown of the fLe) SUDOl B0 CONSWTes.

equipment o went, contain or handle operabions outsede of that ntended (Le. outside of
PHOIOIS FTS),

For example, venl ines, masfs and vahes, ovenlow fanks, secondary comnainment, and
verdirion arangeamenis

Fires-fighling apgliances: ard arangements o profec] surfacns fom B, e contac and
ebCalaton of Tire;
Forexample, waler sprays, waber curlans and fire dampers.

Intweratonal Do of Tafety for Shgs Usirg Gunen o Db Lows-Flasibpont Fost (F3F Cice] - s sdopies] o WE3C 85
e 20161

W o |ow! 1 of Bl Socurran), Part 3, Chapier 4 1

1GF Code (ref 1 of this document). Par &, Chapeer 4.2, Paragraph 4.2.1.

Fage 107 24 TACS Rec. 2016
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ABS Global Gas Solutions

* Daniel Wesp

Principal Engineer, Global Gas Solutions
e Phone: 1-504-262-5251
« Email: dwesp@eagle.org
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