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Pre-salt Development & MoDEC

Located in a remote area, up to 300 km offshore

2000m

Water depths that can .
exceed 2,000 meters . Corcovado

3000m

N\

Total depth from
5,000 to 7,000 meters

Post-Salt Layer
Focus up to 2006 - Salt layer more than 2,000

meters thick.

Large Oil Carbonatic
Reservoirs

Pre-Salt Layer
New Exploratory Frontier 9



The MODEC Group has a successful track history
on both of its business segments

Who we are

* Founded in 1968, MODEC Group is an
international company headquartered in
Tokyo but with major subsidiary offices in
Singapore, Houston, Brazil as well as
regional offices in Angola, Australia, China,
Cote d'lvoire, Ghana, New Zealand and
Vietnam.

* |t specializes in both the design and
construction of floating offshore platforms
and in the operation of those platforms.
Having operated its first FPSO in 1986 it now
operates 18 vessels in Autralia, Brazil, Ivory
Coast, Ghana, New Zealand and Vietnam

* MODEC has ~4,000 employees with
citizenship from more than 25 countries

Shareholders

M MES

T ELR DDl LR & MITSUT&COs

50.10% |14.86%

& Mtl::necw

Others
| 35.04%

What we do

EPCI

* EPCI (Engineering, Procurement, Construction and
Installation) refers to general contract of floating
production systems

* MODEC has delivered 44 floating production
systems so far

Charter

= Charter is a contract type that concedes possession and
usage to an operator for a specific timeframe
* MODEC currently owns 12 FPSOs, 3 FSOs, 3 FPSOs

under construction.

Operations & Maintenance

* O&M (Operations and Maintenance) is the business line
accountable for operating different types of
platforms

* Modec has over 200 years of accumulated Operation
& Maintenance experience on nearly 30 floating
production units

* MODEC currently operates 18 platforms,
being 15 FPSO’s and 3 FSO'’s

=

< MODEC
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MODEC has 3 regional areas of operation, 45 MODEC
that are supported by 11 offices in 8 countries

MODEC FPSO Operations . MODEC physical presence

R Ghana _
* Cote d'lvoire 3 Vietnam
5 Singapore
Brazil

Australia ™ Y
v

New Zealand
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MODEC History — We are 50 years old but there was significant grow
and change of business operation in last 10 years

& MODEC
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& MODEC

Brazil has become the main market

In Nr. of vessels Fleets In CAPEX USD mil

X Except Raroa (New Zealand)

B Brazil Bl Vietnam I Ghana Australia Ivory Coast New Zealand
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4 Offices / 3 logistics warehouses @ MODEC
5 facilities in Campos Basin & 6 in Santos Basin / Two different states

Location of MODEC Units

Espirito Santo
Vd&i@
Espirito Santa
Minas Gerais Rit: e Janeirs
o

, T
7 K
....... bt g

Jacarepagud ‘.".

Sdo Paulo

BIBRA L

Ajrport/Heliport

¢

&  MoDEC Office

A  MODEC Logistics Base

O
<>

Shell Base

Petrobras Base

Geographic Distance

<—> Road Distance
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5 Facilities in Campos Basin

< MODEC
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6 Facilities in Santos Basin & MODEC
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This makes MODEC one of the largest independent
FPSO operators both globally and in Brazil

Global FPSO fleet — operators?

# of FPSOs in operation

SBM Offshore!

BW Offshore
Petrobras

CNOOC

Others

11

Brazil FPSO fleet — operators?
# of FPSOs in operation

Petrobras
MODEC
SBM Offshore’
BW Offshore 3

Teekay Petrojarl 2

Others

1 Including 1 MOPU and 1 Semi-submersible unit
SOURCE: Mustang Worldwide FPSO Survey 2017; ANP

10 vessels in ops
3 new vessels in pre-ops

.

418 Offloading in 2017

5 higher local
content EPC
projects delivered

x

< MODEC

500+ kbbl/day
avg. oil production
in 2017
| A |
ey Y

L\
. A

~18% of Brazil’s oll
~45% of Pre-salt
production

Y

2000+ employees
to run production

service and EPC
X X

T
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& MODEC

We will have constant large scale operation minimum in next 10 years

Years of Contract

- V31

. V30

. V29

. MV27

. MV26

. MV24

. MV23

. Mv22
 MV20

MV 18

MV 15

MV 14
FLU*

—# of units

A & O 0 N A B o 0 A 0 9 O N A a0 AN D D D N G 2D sk g0 0 A G0 O O N

N I MMM S S S S & £ O H T DD DD

TEFTE TS TS TS E T T IFFTF I I T FTEETEFTEEF S F T
MV14 MVlSIMVlSIMVlDIMVZZl MV24 MV30

+ FLU* |MV23| MV26 |MV2?IMV29| MV31

-— MV15 |MV22| |MV23| |MV24IMV26IMV2?E|MV29|

* Started in 2003. Only Operations Contract
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< MODEC

FPSO Cidade de Campos dos Goytacazes MV29




< MODEC

FPSO Cidade de Campos dos Goytacazes MV29

Production Unit
- FPS0O MV29
- WD FPS50: 765 m
- Oil Capacity: 150,000 bpd
- Gas Capacity: 5x10° m’°/d
- Water Inj. Capacity: 200,000 bpd

Aliviador

Subsea Facilities
- Gathering system: satellite wells
connected via flowlines

- Oil export: offloading shuttle

- Gas export: flowline (FPSO to PCE-1)
and pipeline (PCE-1 to shore)

Subsurface - Wells
- 14 oil producers
- 8 water injectors
- WD Wells: 800 - 1,100 m
- Lift method: gas-lift

C-M-401

Subsurface - Reservoir
- Qil density: 27° API

- GOR: 60 to 80 m?/m? Tartaruga Verde
- C0,: less than 1%
- H,5: up to 500 ppm Tartaruga Mestica  rommppdS oW

20




FPSO Cidade de Campos dos Goytacazes MV29

Total Liquid

Crude Ol

Produced Water

Total Gas

Maximum Gas Lift
Maximum Gas Export
Total Water Injection
One well gas lift

One well production

150,000 BPD

120,000 BPD

120,000 BPD

177 MMscfd

71 MMscfd

124 MMscfd

150,000 BPD

8.73 MMscfd

30,000 BPD

180,000 BPD

150,000 BPD

150,000 BPD

283 MMscfd

141 MMscfd

254 MMscfd

240,000 BPD

12 MMscfd

30,000 BPD

180,000 BPD

150,000 BPD

150,000 BPD

247 MMscfd

71 MMscfd

254 MMscfd

264,000 BPD

8.73 MMscfd

30,000 BPD

120,000 BPD

100,000 BPD

100,000 BPD

176 MMscfd

28 MMscfd

N/A

120,000 BPD

7 MMscfd

30,000 BPD

< MODEC

180,000 BPD

150,000 BPD

162,000 BPD

177 MMscfd

113 MMscfd

53 MMscfd

200,000 BPD

14 MMscfd

25,000 BPD



FPSO MV29 — Qil Train & MODEC

Main A
Comp.
Dilution | ) VRU
RO Unit =l \Nater
Heater ‘
P&F, 1 x 100%

Prod. Wells w I I
t d
FWKO Crude/Cru Crude 15t Treater i 2"Y Treater
| 1000kPar  [—p— de HIEX — Heat —|  210kPaA (TBD) kPaA
50 — 80degC e eater 91degC 91degC
P&F,2x100%  P&F, 2 x 100% |

€
a Sales Oil
Test

Cooler 45degC

Crude Storage

Separator
P&F, 2 x 100%

Produced
Y Y >

Water
o ) ) ] ) Treatment
- All pumps in oil separation section have 2 x 100% configuration

22



FPSO MV29 — Gas Train & MODEC

q LP Flare

Acid gas vent
(containing H2S)

= Atm.

Gas Lift
Regeneration off-gas
> Fuel Gas
System
3.2MMSm3/d
25MPa
, H2S Water : ,
FWKO Main A 9 Main B == Main C =
Removal Removal > > o
Gas Injection
Centrifugal Amine based Centrifugal Centrifugal
3.5MMSm3/d absorption process, 5MMSm3/d 5MMSm3/d
2 x 100% Including 2 x 100% 2 x 100%
4.2MPa regeneration stripper 12MPa 25MPa
1%t Treater 9 VRU == Motor driven Inlet H2S spec. 500ppm Motor driven Motor driven
Outlet H2S spec. 5ppm g 25MPa
= 5MMSm3/d
Screw ) %)
0.36MMSm3/d Molecular sieve S
2 x 100% adsorption process, =
1.5MPa Outlet water spec. 1ppm i
Motor driven 4 drier vessels From/To P/L
(2 in adsorption,
1 in regeneration, Import v
1in spare) Gas (
Reception
40 — 120kgf/cm2
Water
Treatment

23
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