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Key approaches for small-scale LNG developments in
Indonesia: ensuring cost-efficiency and project delivery
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Agenda

1. Challenges and opportunities in the Indonesian energy market
2. Suggested pathways forward:

A Deliver comprehensive LNG value chain capabilities to your clients
A Standardize and modularize floating and onshore assets
A Value-add with intelligent integration

3. Conclusion
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An Immense opportunity for small-scale LNG
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Indonesian LNG supply chain litmus tests facing EPCs

1. Deliver gas to client site at a given cost per kWh

2. Deliver gas to client site at a given cost per mmbtu

3. Specification and delivery of the LNG supply chain is up to the EPC
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A clean slate for LNG

supply chain innovation
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|l ndonesi ads energy distributior

Demand :
A Generally small and stranded demand centers |
A Reluctance to switch fuel source and type ’
/A Consistency of supply critical

__________________________________________________________________________________________

Key solutions

__________________________________________________________________________________________

“Infrastructure

A Limited national pipeline network outside

- Sumatra & Java

/A No break-bulk locations in the region beyond

~ major hubs ,

A Limited intra-Indonesia LNG logistics services

A No small-scale LNG receiving terminals . |

A Ports, harbors and moorings need
development ’

__________________________________________________________________________________________

‘A End-to-end LNG value chain coverage

A Standardization/modularization

‘A Integration

Geography

A Avast geography with isolated demand
. centers

/A Makes for challenging investment cases
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End-to-end LNG value chain coverage

Visible LNG value chain parameters

Storage & regas
infrastructure

LNG supply and transport
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Tolled LNG break-bulk & end-
customer delivery

Hidden LNG value chain inputs
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Pre-FEED and FEED studies for
confident FID

Turn key EPC
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Financing
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Standardization, scalability and modularization

A Incorporating identical equipment packages onto scalable but different floating and onshore asset platforms
A Reducescosts:designs, equi pment, and vendors come from a
A Shortens delivery schedule: engineering lead times cut and aggressive client schedules possible
A Raises quality and safety: learning curve of familiar construction and installation
A Builds client confidence: achieving the first references will build acceptance and critical mass

A Standardization is an essential catalyst for the furtherrollcout of I ndonesi ads LNG suppl
pioneering shipments of LNG from Bontang to the Bali Benoa FRU that commenced in Q2 2016

A Standardization of platforms for Indonesia necessarily involves integrated maritime and onshore LNG transport,
storage, break bulk and regasification assets
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Standardized floating assets

A AG&P optimizes hull designs and LNG storage to drive cost-efficiencies and adoption

A Our products utilize existing hull designs specifically configured to optimize membrane tank configuration
A Geometrical membrane tanks are standardized, reducing re-engineering costs

A Detailed designs are completed by using integrated solution partners in low-cost geographies

A All equipment including accommodation fitments and bridge equipment are standardized packages

A Settling on a standard menu of shallow draft barge and conventional keel-hulled vessel designs allows for fixed-
cost hull construction over a scalable range, which 1in

A Barge-hulled designs: 4,000m3 to 8,000m? capacity for shallow-water delivery

A Keel-hulled designs: 6,000m3 to 16,500m3 for open-water delivery
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Scalable capacity range

Longhudinal view
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16,500m3 vessel

A

4 .000m3 vessel

A Selection of shallow draft barge
design and conventional vessel hull
design allows for fixed-cost hull
construction over a scalable range,
typically:

A Platform 1: 4,000 to 8,000m3
capacity for shallow-water
delivery

A Platform 2: 6,000 to 16,500m3
for open-water delivery

A Utilizes identical hull design and
equipment from 6,000, 7500,10,000
up to 16,500m3
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Standardized, modular approach

Modular regasification unit

Staged development of projects

High utilization rates from initial start-up
Relocatable assets

Optimizes customer/owner cash flow for faster
decision-making

Lower CAPEX, faster speed to market and
minimum sparing requirements

To o Do Do I

To

Nominal capacity of 125 MMSCFD
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Onshore regasification unit features

A Modularized and pre-commissioned units consisting of:

A TEMA NJN plate and tube exchanger utilizing indirect glycol/water heat transfer

A Uses configuration of 125 mmscfd process train

A Each individual 125 mmscfd module consists of:

A
A
A
A
A

High-pressure pump

Tube and shell exchanger

Boil-off gas (BOG) re-condenser

High Integrity Pressure Protection System (HIPPS), Emergency Shutdown Valves (ESDV) and other controls

Central control room, or e-house

A Scalable blocks of 125 mmmscfd typically in two-train 250 mmscfd configuration to meet customer needs

A Associated regas equipment consists of a glycol water plate exchanger circuit; BOG compressor and LP booster pumps

A All equipment is purchased utilizing an in-house approved vendor list

A Typical schedule 12 months ex-works
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Standardized onshore assets

LNG CARRIER WAREHOUSE LNG PUMP SKID

PRESSURIZING VAP. CYLINDRICALTANK  LNG DISPENSER

10,000m? turn key LNG receiving terminal and filling station




LNG receiving terminal and filling station features
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LNG Filling Station

LNG High Press Pump (Cryogenic Barrel/Pot) 2 sets

Mass Flow meter 4 sets, CTMS

Dispenser with PO System (Digital display price/kg), 4 sets

Pressurizing Vaporizer (AAV) 2 sets

Saturation Vaporizer (AAV) 2 sets

LNG Filling control and monitoring system, HMI package

Flexible hose with Quick connector 8 sets

Gas detection system for Warehouse

LNG Storage tank

Cylindrical tanks with insulation 3 x 3,500m* or 10,500m?

Tank Dome/Saddles/tank dressing

CTS, Tank instrument package, 3 sets
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Integration of third party equipment onto LNGC platform

Re-liquefaction e
g Re-gasification Design and supply of

o _ cargo handling and A Ship-to-ship (STS) transfers of LNG
Cryogenic ship-to-ship automation systems
andtfgr!@}ﬁ'iggtﬁ# " A Dynamic positioning (DP2) and forward wheelhouse for
STS transfers and remote area operations without tugs
A Open water transits at 8 knots in Beaufort Sea State 4/5
A Shallow river and harbor deliveries with full cargoes of
LNG at a draft of no more than 2 meters
A Dual-fuel engines with fuel gas supply (FGSS) and boil
Engine and LNG cargo off gas (BOG) management systems
controls design tank design
and suppl
PP deHslfgn manigfmem A On board re-liquefaction to allow the vessel to act as an

FSU at c |-LN&meceiving teminali

Azimuth thruster design &
equipment supply




