EuALF 2018 European
Artificial Lift Forum










Bacia de Santos




- wrSP.E Q
- \ﬁlvlternahonal

Aberdeen Section

. Appraisal (not drilled)
. Drilled Wells
Completed Wells

EWT/EPS PROGRAM

\

M Production Line

M |njection Line

@ Drilled Wells
Completed Wells




-
4
'SPE _ RS
"? International -
(BN
erdeen Section
spe-uk.org




QO (bbl/dia)

Y] e 06— RGO 0O
12000.00

- w'sp
- A E‘_Irlternall
i : i -,

Aberdeen Section

o\
E-%
ional

AT

=N

Gas Constrained FPU

| L
QG (Mm3/dia)

] Decreasing Oil Rates

A ,/"“ff/‘/

at

N

i el

~ T

Increasing GOR

000

000
010142013 02/18/2019

030572026

T T
010172033 02/08/2039 03/05/2046

01/01/2053

(gw/gw) ooy

Investigate ways to better manage the
gas and optimize recovery

- Investigate Gas Behavior and derisk Gas
Management alternatives
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6” and 8” — flexible line / 6.5” — rigid line
Flowline length: 13 and 21 km
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Gas Export from G== Hith #~ Dra_calt Cac Danea
Flexible line 9.13 incl

Gas Export from Gas Hub to Pre-salt Gas Route
Rigid line 8 inches - No insulation - Texp 40 2C
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Qgas (MMSm3/d)

Flowline length: 20 km
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Flowing Temperatures at Liquid Line

P arrival [bara]

—s—Temperature - Water Cut = 0%
—e—Temperatura - Water Cut = 70%
—a—Temperature - Water Cut = 80%

Wax Temperature

2000 3000 4000 5000 6000

Total Length (Origin: Hi-Sep) [m]
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Production with Hi-Sep - MERO 4
Rigid line 8" - TEC 4 W/mK - Tsep - 70°C

& Production Forecast

== Flow Rate Capacity (Hi-Sep)

.

T~

40 50
Water Cut (%)




o -
: WéP%
- \"Ivllernanor\al
" &

Aberdeen Section

wnspe-ukorg

Pressure and Temperature Conditions (TEC=2 W/mK)

—— No inhibitor
——0.4 kg FtOH/kgH20
Qg=0.5 MMsm?3/d
—0g=1 MMsm?3/d
——Qg=2 MMsm?3/d
——0g=3 MMsm?3/d
—0Qg=4 MMsm?/d

—=—Available press:
—2—Available pressi

—*—Minimum press




-
v \"Ivllematlor\al
Q -,

Aberdeen Section




£ ‘\"
8 Mpﬁ%
.- \"Ivllernanor\al
- N

Aberdeen Section

wnspe-ukorg

Max available BHP - Qgas = 4 MM Sm3/d and Pdisch Hi-Sep = 620 bar
Sensitivity Analysis for ID (TEC 4 W/mK)

== MRO2 - BHPmMax@5700m - Tdisch 850C -
== \VIRO3 - BHPmMax@5452m - Tdisch 852C:
wspim MRO4 - BHPmax@5452m - Tdisch 852C"
MRO4 - BHPmax@5452m - Tdisch 402C:
P_fract @5452m (bar) :
- ===P_fract @5700m (bar)

BHP (bar)

9
ID (inches)




690
670
650
630
610
590
570
550
530

42 1’0&&

Injection BHPs at Injection Curves
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= GAS INJ MERC 3

e G AS INJ MERO 4

Hi-Sep
Injector

Distance (m)
Hi-Sep <> X-tree

Reference
depth (m)

P_fract at reference
depth (bar)

MRO2

3463

5700

814

MRO3

5452
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Production with Hi-Sep - MERO 4
Flexible line 8" ID - TEC 4 W/mK - Tsep - 70°C

# Production Curve (Base Case)

+\ = Flow Rate Capacity (Hi-Sep)
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Flowline length: 5 km ];:;




Gas Injection into Aquife







TRL Scale i S :D Pre De-Risking

Unproven / Ideal Concept Il Post De-Risking -
Concept Demonstrated i =

Concept Validated

Prototype Tested
Technology Qualified for first use
Technology Integration Tested el
Technology Installed and Performing |-
Proven Technology

~N OO R WN=IO

Supplier 1 Supplier 2 Supplier 3

-| Probability Of Success (PoS)
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Thank You!
Questions?




