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Framing: Workstreams

Workstream 1 - Hardware Barriers

PVP
definition of
approach to

pressure relieve
valves design
capacity

PVP
Recommendations for
design features new-built
FSRUs/FSUs/FLNGs to
better align rollover
prevention (e.g.,
enhanced mixing systems,
advanced instrumentation)

MGM {GE / EL) Potential
workstream division 1.
Theory / Phenomenon -
latest updates, 2 Deslgn
measures, 3. Operation
measures {avelding rollover,
dealing with rellover) /
Commercial, 4. Historical
data / experlence sharing /
examples

WR
Installivalidate multi-point
vertical temperature and

density sensors in each
tank, with SCADA
integration for long-term
trending. Single top/
bottom readings are
insufficient.

WR
Implement automatic
stratification meonitoring
(alarms triggered by
temperature/density
gradients) and dally
dlagnostic routines.

WR
Adopt rollover/stratification
prediction tools [empirical
medels or simplified CFD) to
assess risks during reloads and
operational changes. Use
‘outcomes to define blending
limits, filling sequences, and
consumption orders.

Review of process
relief system barriers
and propose new

guidance for
evaluation/adequa

PVP
Definttion of minimum
Instrumemtation
requirements (such as LTD,
BOG pressure monitoring

and others) In facilities.
Involving permanent floating
storage (FSRU, FSU and
FLNG)

PVP
Recommend
integration of

rollover scenarios
into facility
HAZOPs and drills.

WR
Update the
Quantitative Risk
Assessment
(QRA) to include
rollover scenarios.
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Framing: Workstreams

Workstream 2 - Containment systems

PVP
Modelling for both
Membrane and type B
spherical type tanks to

provide reader reference
examples including time
1o rollover and rollover
evaporation rate

WR
Coordinate with
containment system
designers (GTT, Moss, IHI,
etc.) to establish limits and
recommendations by tank
type (membrane, Moss,
full-containment, GST®).

PVP
Cover guidelines
on pressurised
storage (onshore
and IMO type C)

DDP BP is currently
conducting scientific
research utilising super
computers for
mathematical modelling
combining with operation
experience for varius
simulations

WR
Document any
exceptions tied

to specific
containment
systems.

DDP BP is currently
conducting scientific
research utilising super
computers for
mathematical modelling
combining with operation
experience for varius
simulations

MGM (GE / EL)
include statistical
analysis of high heel
retention cases which
led or did not lead to
rollover, including
parameters of rollover
results




)

dre

4

INTERNATIOMAL Gl
OF LIGUEFIED MATURAL GAS IV

up

Framing: Workstreams

Workstream 3 - Operational

FRU
Add specific aligned

guidance far membrane and
typeAitypeBitypeC LNGCs
far recommended criteria in
terms of density difference

and max lighter heel level
prior o load heavier parcel,
when only bottom flling is

available

WR
Maintain a local
incident and near-
miss registry and
actively share within
GIGNL/SIGTTO
forums.

RE
Update the
exsting content
of the paper to
reflect current
state of the art

PVP
Develop specific
operational Scenarios
for rollover nisk (e.g.,

partlal unloading, heel
management, boll-off
return).

FRU
Add more recent
examples of
rollover
occurence for
LNGC

NA
On introduction section,
revise and update LNG
demand, Global
regasification capacity,
LNG liguefaction
capacity, (Page 6)

FRU
o LNGC 50 far rollavers have
been lower entend and

conseguence campared o shore
taniks; we need to define ¥ our

valves triggerng only. ar if we want
o avaid any aanarmal sitaatian
‘ihare areszure cannct be
contralled progerly

WR
Integrate lessons
learned from
worldwlide FSRU and
onshore terminal
rollover cases Into
Internal procedures.

PVP

Recommended practices for
rollover prevention during
tank loading operations in
floating facilfties bosed on

the design configuration of

the receiving terminal ftop/

bottom filling available va
only bottam filling)

WR
Establish clear
procedures for bottom
e, top fllling, maximum
loading rates, and Boil
Off management to
avoid layering.

PVP
Define
recommendations
for operators 1o log

stratification data
and rollover-related
anomalies .

WR
Document emergency
measures for imminent

rollover (venting control,

authority notification,
contingency plans).

Include explictt rules for
parual reloads/bottom
filling (when permizsible,
maximum ullage,
contrelled blending
procedures) and pre-
loading checklists.

WR
Maintain a database of
densities and
compositions by origin
to evaluate risks when
intreducing new supply
sources.

WR
Define mitigation
routines
(recirculation,
controlled blending)
when stratification is
detected.

NA
Provide
guidance for

frequency to run
LTD profiles.

WR
Define clear
communication chains
and responsibilities {who
halts cperations, who
authorzes blending).
cupported by dally
logbooks.

WR
Define short-term
technical responsas:
Increase send-out,
recirculate LNG (If
possible), controlled
blending, or Inter-tank

transfers te break layers.

NA
Provide
recommendations
for density/
temperature
deviation alarm
settings.

WR
Traln operators and HSE
staff on early stratification
detection, trend analysls.
and iImmediate mitigation
steps (suspend ops,
adjust regasification,
escalate to engineering).

WR
Reguire compaosition
analysis (boil-off curve,
C2-C5 fractions, No/He
traces) before re-
loading or major
blending operations.

Abbas AM
Add specific guldance for
MOSS and GTT type
vessels as well with clear
guldelines on allowable
Max. cargo level/helght
for loading heavier LNG
Into lighter grade LNG
(Botom filing).

PVP
Recommend tallored
training modules for
FSRU/FSU crews on
rollover mechanisms

and early warning
signs

WR
Reflect responsibllities In
contracts and
nominatlens: acceptable
density/compaosition

ranges, obligations for pre-

discharge sampling. and
reloading restrictions.

Al
Mention the maximum
% density difference
with respect to heel
LNG density for which
top/bottom filling will
prevent stratification

Lvdwier [Gasunie)

Glve guiselines to develop
automated Vapour witndrawal
rate + tamperature Increase
monioring Dased on nIstencal
dsta and operational
conditions. Monforing tool to
create alarms In czez of too low
mass flow rates and LNG
temperature rise.

PVP
Add specific guidance
figures In terme of max
Delta temperature and or

density % difference
between adjacent
measurement points (per
cm level difference)

WA
Revise and Upaate densiyrap
limits =nd alarm threshaids inat
Justa fixed 1 kg'm?),
Incorporsting criteria bated on
tank capachy, containment
TyDE. aNd LNG COMPOEITon.
Evidence from fleid operations
shows fied imits require
technical re-gvaluation.
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Framing: Focus Teams
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P I a n n i n g Activity Start date End date

TSG working group approval 3 May 2025 | 5 May 2025
Establish working team and prepare TOR 1Jun 2025 20 Jun 2025
Kick off meeting 3Jul 2025 3Jul 2025
Framing session 1 Sept 2025 | 25 Sep 2025
Work structure approval by TSG 27 Sep 2025 | 29 Sep 2025
FT A meeting 1 TBC TBC
FT B meeting 1 TBC TBC
FT C meeting 1 TBC TBC

TBC TBC
FT A meeting 2 TBC TBC
FT B meeting 2 TBC TBC
FT C meeting 2 TBC TBC
Final Draft submission for TSG review TBC TBC
Final Draft approval by TSG TBC TBC
Quality control TBC TBC
Drafting and editing TBC TBC
Publishing TBC TBC
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