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Main technology strategic options

for natural gas transportation

from well to land utilities:




Main factors making LNG attractive compared to long
land or underwater piping:

Distance between production & customers

Most of Natural Gas reserves are offshore
Approach of specialized vessels effective

Shipping is the most competitive transportation
mean, in terms of cost per ton-mile.




BP p.l.c. 2017




Technologies for:

Offshore floating LNG Terminals,
. LNG Production / Liquefaction/ FLNGs,

. LNG Regasification Units / FSRUs

are mature




WHY OFFSHORE TERMINALS?

Advantages compared to land based:

* Access to larger ships / deeper draft

* No traffic concerns / port authority restrictions

« Offshore within territorial waters

« Security implementation easier due to isolation

« Governmental & Local community approval easier

« Comparable cost

« Easy access by the trading LNG ships — no jetties required

» Facilitates changing location as & when
necessary/desirable




OFFSHORE LNG TERMINALS’ CATEGORIES

STRUCTURAL
* Fixed (laying on sea bed)

* Floating, normally anchored through a single point
mooring buoy

OPERATIONAL

« Casel-LNG FPSO (FLNG)

Gas treatment, liguefaction, storage and offloading

« Case ll- STORAGE REGAS UNIT

Loading LNG, storage, reqasification & discharge ashore
« Case lll - TRANSHIPPING

Loading LNG, storage & offloading LNG
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FLNG:
COMBINATION OF 3 INDUSTRIES




WIDE RANGE OF FLNGs







PROVEN CONCEPT




FLOATING LNG PRODUCTION:
OPPORTUNITIES?




Technologies for:

Offshore floating LNG Terminals,
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are mature




FLOATING REGASIFICATION

 Main objectives

=  Deliver degasified LNG to the market
» Tie into existing networks that need increased capacity
» Develop new markets with minimum local infrastructure
» Provide seasonable supply

 Main advantages

= Time to market
= Can be located away from the shore line in the populated areas
= Reduces political risks

 Main challenges

« Sloshing & motions (offshore)

* LNG transfer (offshore and at the jetty)

- Safety

- Environmental requirements (use of sea water, air emissions,...)
* NG heating value adjustment / odorizing
















CARGO TRANSFER: CRYOGENIC HOSES

Photos Source: Gutteling / Exmar




LNG CARRIERS

Sources: Moss Maritime, IHI, TGE, GTT




LNG CARRIERS CONTAINMENT SYSTEMS
MARK-III




LNG CARRIERS CONTAINMENT SYSTEMS
MARK-III




LNG CARRIERS CONTAINMENT SYSTEMS
NO96-L-O3




LNG CARRIERS CONTAINMENT SYSTEMS
NO96-L-O3




CNG CARRIERS




GRAVIFLOAT TECHNOLOGY
STRATEGIC PARTNERSHIP




GRAVIFLOAT ADVANTAGES




RECEIVING TERMINAL + RE-GASIFICATION




LNG EXPORT TERMINAL (LIQUEFACTION)




SMALL ISLAND POWER PLANT




MID - SCALE POWER PLANT




INTEGRATED RECEIVING
TERMINAL WITH POWER




LNG
BUNKERING & DISTRIBUTION




STRATEGIC ADVANTAGES OF
LNG vs LONG PIPELINES

» Flexibility, under full control of exporting country

- Better commercial viability making risk management
easier

« Risks minimized in geographical areas with volatile
geopolitics




NATURAL GAS AS “TRANSITION” FUEL

It is a “cleaner” fuel compared with coal and oil, as far as it
concerns emissions of SOx, NOx, PM and, to a small extent,
GHG. Nevertheless, it remains a fossil fuel.




ROAD MAP TO DECARBONIZATION

COP21: temperature increase well below 2(1.5?) deg C
by 2050, as compared to 2008.

66% 2deg C Scenario:

v'Electricity 95% low carbon
v'Cars 70% electric

v'Buildings 80% to be retrofitted
v Industry COz2decrease by 80%

Source IEA




“SCENARIOS?”

Energy demand breakdown by 2050
as compared to 2014:

> Renewables from 1% to 20%

> Oil from 31% to 23%

> Gas around 20%

Major “risk”: renewables







US ELECTRICITY SECTOR
COAL TO GAS SWITCHING




FINAL REMARKS




SHIPPING

 LNG valid option for meeting restrictions on emissions
of SOx, NOx & PM

« Shipping was excluded from COP21

« It will have a higher share in GHG emissions in the
future

 There will be a higher pressure on shipping from
politics & societal forces, so it will be forced to follow
general trends, helped by the improvement of
technologies (hydrogen, fuel cells, nuclear etc.)

 IMO MEPC 70: Roadmap to decarbonization to be
finalized in 2023. Decisions this week (MEPC 71)




SHIPPING coNT.

BIMCO, INTERCARGO, INTERTANKO, ICS, are taking steps,
so IMO, at its next MEPC Session, this week, adopts two
“aspirational” objectives:

« To maintain international shipping’s annual total CO2
emissions below 2008 levels

 To reduce CO2 emissions per ton of cargo transported one
kilometer, as an average across international shipping, by
at least 50% by 2050, compared to 2008

This is definitely a break from “business as usual”.









http://wallpapercave.com/w/Wlcf6OT

