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BASIN´s LOCAT

1944 1957- 75

Santa Cruz 
development

Primary Development 
of Cerro Dragon, development 

(Canadon Seco)
g ,

Huemul, Zorro, Cdon
de La Escondida, Las 

ION & HISTORY

1980’s1970’s 1990’s

Waterflooding starts in 
El Cordon, Piedra

Incipient Waterflooding
starts in Cdon Leon,

Waterflooding starts in 
C. Minerales, El ,

Clavada, C. Seco, El 
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BASIN MAIN CHA

Concessions 
ds in twods in two
rovinces

ARACTERISTICS

GEOLOGY
Higly compartimentalized both straigraphically (complex 
fluvial environment) and structurally (faults)

FLUIDS

fluvial environment) and structurally (faults)

FLUIDS
Various migratory pulses and bio degradation 
large variability in key properties like viscosities, Rs.

EXPLOITATION
5 to 30+ perforations per well, partially tested, many 
generation tools co existing, mechanical status, etc.

SURFACE
Corrosion injection pressures treatment capacity waterCorrosion, injection pressures, treatment capacity, water 
disposal, treatment, environmental issues, high 
temperature amplitude from summer to winter etc
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Missing
Analysis
or Poor WF??or Poor WF??
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% of
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THE “VOICE” of
e than 15 yrs and 100 b

100+ Fields, 20+ yrs
50+ WF P j t

e 

e than 15 yrs and 100 b

50+ WF Projects

SPE-185585
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f EXPERIENCE
locks (+6 000 wells) studiedlocks (+6,000 wells) studied
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OOIP follows a similarOOIP follows a similar 
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f EXPERIENCE
W t fl di P j t i GSJWaterflooding Projects in GSJ

P50= 12 %

Primary Recovery Factor



THE “VOICE” of
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ormance of Historical W
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TotalTotal
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f EXPERIENCE
W t fl di P j t i GSJWaterflooding Projects in GSJ

P50= 25 %

Contactable Fraction
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f EXPERIENCE
W t fl di P j t i GSJWaterflooding Projects in GSJ

P50= 30 %

Sweep Efficiency
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Forest and the trees
THE “VOICE” of

Forest and the trees….

roblems OpportunitieOpportunitie

Fluids GFluids
Mobility issues

C

Perms

to make a DIME
f EXPERIENCE

DESIGN , 
IMPLEMENT,  

to make a DIME

MONITOR & 
EVALUATE
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Selectivity, 

confinement, Fluid 
Balance & Timing

C t

Connectivity
Balance & Timing
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THE “VOICE” of
ecovery Factors variation

Final Recovery Facto

ecovery Factors variation

Final Recovery Facto
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TWO DEVELOPME
INCREMENTAL RESO

TWO DEVELOPME

TIMIZATION (300 m)TIMIZATION (300 m)

ons (WO, CTI); 

ntactable Fraction and 

ciencies based on Experience

timization
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ENT SCENARIOS
OURCES ESTIMATES
ENT SCENARIOS

 Scenario #1

Assumes average key parameters 
such as Contactable Fractions and 
S Effi i i I lSweep Efficiencies. It also assumes 
no drilling (only workovers and 
conversions))



PTIMIZATION (300 m)( )

Extre
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Qliq
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emely hard to infer geological 
ures with prod-inj. responses



INCREMENTAL RESO

LL + OPTIMIZATION (170 m)

& recompletions; Assumptions

ntactable fractionntactable fraction

ciencies (displacement assumptions)

F Infill DevelopmentF Infill Development 
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OURCES ESTIMATES

 Scenario #2 Scenario #2

A bl b t hi h k
)

Assumes reasonable but higher key 
parameters (Contactable Fractions 
and Sweep Efficiencies) and injector p ) j
infill drilling + workover + conversions



L + OPTIMIZATIONL  OPTIMIZATION

Better Efficiency

Qliq
QoQo

tt

Larger Contacted  Fraction
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Sensitivity on Minim
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INCREMENTAL RESO

ASH FLOW ANALYSIS
assumptions

MMus$/well + 0.5 MMus$/woMMus$/well  0.5 MMus$/wo

% Incremental Facilities

ental OPEX assumptions

Mus$/well/yr (Semi-FIXED)

Mus$/well/yr (VAR Well)

s$/m3 (VAR Total Fluid)s$/m3 (VAR Total Fluid)
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EAKEVEN PRICES – SH

Increment
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Case  notnot badbad 12
Mm3/job

best projects
rformrform US US Shale’sShale’s

25
Mm3/job

breakeven prices
Mm /job

Slide 24

OURCES ESTIMATION

HALE vs Optimized Waterflood

Breakeven

Price

60
Us$/bbl

20
15

20
14

20
13

20
16

20
17

20
12

20
11

20
10 30

Us$/bbl



WATERFLO

WATERFLO

2
POTENTIA

MATURITY

1

MATURITY 
ANALYSIS

1

OODING 2.0

OOD 
AL

NEW IDEAS

3
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box” idea that might prove beneficial 
in various ways… could work or not y
depending on many boundary conditions 
(geological technical legacy issues



EQUENTIAL WF
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Easy to infer geological features 
with prod-inj. responses



SEQUENTIAL W
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WATERFLOOD
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Only a flowmeter and well head 
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WATERFLOOD
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