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Introduction to EMA

The Source for Floating Production Systems: FPSO, FSO, FLNG, FSRU, Semi, Spar, TLP, and MOPU

EMA specializes in market research and advisory services on the Floating Production Industry (FPS)

Strategic Consulting

FPS Workshops

Contracting Strategy

Market Research Business Development
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Floating Production System Growth: 1997-2020

Growth of FPS Inventory 1990-2020
Excludes MOPU, FSOs
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O FPSOs are the most successful FPS unit type, growing by 10x in the last 30 years
[ Fleet size reaching plateau as ageing units are being retired
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Current Status: 291 FPS & 104 FSO In Operation

32
Total Installed Units by FPS Type
(excluding MOPUs and LNG Regasification vessels)
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* 166 FPSOs (57%)
Notes:
° [ 0
35 Semis (124) 1. GOM'’s 9 FPSOs include 2 oil spill response and 4 well test units
° 28 FSRUs (10% 2. Units under repair not shown:
( ) Australia: Ningaloo Vision FPSO
° 27 TLPs (9%) Canada: Terra Nova FPSO

Vietnam: Dai Hung | SEMI

* 21SPARs (7%)

* 9 Barges (3%)

* 5 FLNGs (2%)

* 104 FSOs (98 oil + 6 LNG)
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Units on Order: Brazil is the busiest market

. 23 FPSOs (48%) « 3 MOPUs
13 FSRUs (27%) * 11 FSOs (8 LNG + 3 Qil)

* 7 Production Semis (15%) _ .
. % * 5 Speculative Units
3 FLNGs (6%) S FeRUS

* 2 Production Barges (4%) « 2 FPSO (Fast4Ward hulls)
* 1FLNG

FPS Units Currently On Order by Region and Type
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Yard Activity: Continued Rise of China & Consolidation

Yard to be awarded:

- Taurus & Capricorn FSO (LNG)
- Gaslog Singapore FSO (LNG)**
- Sangomar FPSO**

- Bayan MOPU##

- Mero 3 FPSO**

- Acajutla FSRU##

North America

Kiewit

- Anchor Semi**
(topside integration)

Brazil
Brasfels
- Sepia FPSO* (topside)
Jurong

- P71 FPSO (top integration)

Note:

* =2017 award
# =2018 award
**=2019 award
## =2020 award
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Europe

Kvaerner Stord

- Johan Castberg FPSO* (fop integ)
- Njord A Semi*

Aker Egersund

- YME MOPU*

Aibel Haugesund

- Njord Bravo FSO*

Rosenberg Stavignger

- Jotun A FPSO**

Hyundai

- Swan FSRU*

- Dortyol FSRU*

- King's Quay Semi*

Middle East

Lamprell
- B-80 MOPU

I, o

Singapore

Keppel

- Liza 2 FPSO**(top inteq)
- Tortue FLNG*

- Gaslog Spec 1 FSRU

- Apsara Barge#
Sembcorp

- Cluster 2 FPSO**

Johan Castberg FPSO* (hull)
Karish FPSO*

Vito Semi*

Whale Semi**

Tema FSO(LNG)**

- Myanmar FSO (LNG)##
- Karmol FSRU*#

MMHE (Malaysia)
- Sao Vang FSO*

Southeast Asia ‘ » 3

Dyna-Mac (Singapore)
- Liza 2 FPSO (topside)
- Payara FPSO (topside)

Korea
Samsung Daewoo
- Coral FLNG* - Maran Spec FSRU#
- Java-Bali 1 FSRU* - MOL FSRU**
- Mad Dog 2 Semi - Arichor Semi** (hull)
- MJ FPSO** - Novatek #1 FSO(LNG)#*

ovatek #2 FSO(LNG)##

- Fast4aWard 5 FPSO** (hull)
COOEC
- Penguins FPSO*
- Lingshui 17-2 Semi* (top integ)
Cosco Dalian
- Sepia FPSO*
- Buzios 5 FPSO**
Cosco Qidong
- Marlim 2 FPSO**
Cosco Shanghai
= -. Amoca FPSO*
- Cyprus FSRU**
Cosco Zhoushan
- Tortue FPSO* (hull)
CSIC - Dalian
- Bacalhau FPSO*#
?sl:] FPSO**
- Marlim 1 FPSO**
- Mero 1 FPSO* (hull)
CSSC - Hudong Zhonghua
- Dynagas Spec 1&2 FSRU*
- Golar Viking FSRU*
CSSC - Jiangnan
- Tema FSRU*
CSSC - SWS
- Fast4aWard 4 FPSO** (hull)
- Payara FPSO¥ (hull)




E M A Top FPSO Owners by Status

s=v [ B nseles
FPSO Market Landscape - Lease e
L
» 13 Leased units on order (8 for Brazil) o IR
v" Modec: 5 Lease + 3 EPC -
v SBM:5 -——
uuuuuuu _5
More Companies Enter Brazil T T R T T

* Yinson — Marlim 2 (Oct 2019)
* MISC - Mero 3 (Aug 2020)

But there are still Capacity Constraints
» Sept 2020: Petrobras begins direct negotiation for 6" Buzios FPSO
- “Petrobras constantly monitors the FPSOs world market and has identified that,
at this moment, only SBM has the capacity to meet the technical, operational
and availability requirements of the company.”

o Also financial ability to lease ~S2 billion unit

Multiple FPSO Contractors with multiple idle units: Altera, Bluewater, BWO
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FPSO Market Landscape - EPC pw—————— 1
T:::-_w
» 10 EPC units on order -

v" Modec: 3 p——

v" TechnipFMC: 2 -——

v" 1 each for Samsung, Fluor E“jf:=:

v" Others are split contracts T T e

Less interest due to excessive Risk

» Fluor — 1H 2019 $239 million loss
» Exits lumpsum bidding for energy projects "competitively bid
lump-sum projects create a transactional market where the
allocation of risk is not appropriately distributed”

» Not just for offshore — KBR also exiting EPC
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2021-25 Forecast — FPSO Forecast by Hull type & Production Capacity
An increasing number of newbuilt FPSOs (~50%)

About 1/3rd will be converted FPSOs
o Trend to use younger hulls (less than 15 years old)

More redeployments
o 25% of awards vs historical average of 15%
o 32 FPSOs currently available, with more coming off contract as fields are depleted

Production capacity
» Increased bi-furcation
» More >200 kboe/d
» More <100 kboe/d
» Fewer 100-200 kboe/d

55% to be leased

» Drive to reduce Capex
» Redeployed units mostly leased
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FPSOs of the Future — Reduce Uncertainty for a Sustainable Industry

Examples from other sectors
»~ Space Travel

v~ Nasa vs SpaceX
» Airplanes

v" Standardization

v Consolidation

V" Specialization

Why SpaceXIs A
Game Changer For NASA

Estimated cost per seat for astronauts
on selected spacecraft”

Apolio (1961-1972) [N $390m
space shuttle (1981-2011) | N $170m
Mercury (1958-1963) [ $142m N
Gemini (1961-1966) [N $117m
Boeing Starliner [ $90m A@A
Soyuz - $80m fm

SpaceX Dragon 2 - $55m

* Estimations for historical spacecraft adjusted for inflation.
Soyuz estimate based on 12 seats contracted after 2017.
Sources: NASA, The Planetary Society

@®06 Forbes Statista¥a

Energy Transition’s projected effect on majors’ global oil and gas portfolios
Large divestments by majors* could create deal activity valued at more than $100 billion

Sum BP Chevron
Current numbers of Majors+* country

positions P
K. W 293 29 25
¥

Number of Majors+ country positions after
applying screening criteria**

?’“ 90 14 6
*¥ .
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Total Shell E

RYSTAD ENERGY

59 47

16 13

10



Energy Maritime Associates

EMA Energy Maritime Associates Pte Ltd

Energy Marfie Assicates Advisory for the Floating Production Industry

@ FPS Reports since 1996

@ Customized Research
lhank You

Strategic Advisory

Contact EMA:
david@energymaritimeassociates.com
yun.xu@energymaritimeassociates.com
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