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� Mission and Vision
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� Chain Value
� Petrocedeño´s Business Plan

� Production
� Upgrader
� Marketing



Under Venezuelan Oil Industry Nationalization, 
Petrocedeño is incepted on May 1st, 2007

The “Mixed Company”The “Mixed Company”
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France Norway

60% 30,3% 9,7%



Extra Heavy Oil, Orinoco BasinExtra Heavy Oil, Orinoco Basin
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Orinoco Belt Facts

� Size: 54,000 km²

� Proven Reserves, 295 Billion Barrels (Certified by Ryder Scott)

� Extra heavy oil (8 - 10° API) with high sulfur content (4.2 wt %)

PETROCEDEÑO



General LocationGeneral Location
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Through its participation in the development of the Orinoco Basin,
Petrocedeño mission is to maximize shareholder value throu gh
continuous improvement in the performance of their operati ons,
while generating benefits for Venezuela and enhances the
development of the local communities where Petrocedeño is
present.

MissionMission
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Petrocedeño PDVSA is an oil operator which seamlessly manag es
the production, upgrading and marketing of heavy oil from th e
Orinoco Oil Basin. Mixed Company is a subsidiary of PDVSA (60 %
stake), Total (French company, with 30.3%) and StatoilHydr o
(Norwegian company, with 9.7%).



VisionVision

� Petrocedeño will be recognized as the leader in the productio n and
upgrading of heavy oil, and will outperform other companies (and
associations) heavy oil comparable indicators.

� Petrocedeño will have an efficient business-oriented orga nization,
which will be able to maximize value for its shareholders and s ociety.

� Petrocedeño will be a continuous improvement company, whic h will
provide its employees with a challenging environment and within a
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provide its employees with a challenging environment and within a
learning organization.

� Petrocedeño will develop its activities with a great sense o f
responsibility for the environment and safety.

� Petrocedeño will promote high ethical.
� Petrocedeño will be committed to the development of all empl oyees.
� All employees will be committed to fulfilling the vision of P etrocedeño.



Value ChainValue Chain
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Production
Field

Main Station
Synthetic Crude Oil, 

Coke & Sulphur

Shipped on 
Tankers

Diluent

Upgrader 
Diluted Crude Oil

180 MBPD synthetic crude oil @ 32°API 
6000 TONPD  Coke

900 TONPD Sulphur

210 MBPD of Extra Heavy Oil (8.5°API)
280 MBPD of Diluted Crude Oil (17°API)



PRODUCTIONPRODUCTIONPRODUCTIONPRODUCTION
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PRODUCTIONPRODUCTIONPRODUCTIONPRODUCTION



Subsurface

• Field Overview 

• Subsurface organisation and tasks

• Development studies 

– Geophysics 

– Geology 

– Reservoir
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– Reservoir

• Main activities : 

– Wells preparation and follow-up 

– Field optimisation 

– Wells stimulations



Field Board
Petroxcedeño: Historia de Produccion
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EHO AGUA Diluente GAS gor

Fluid Gravity ~ 8.5 °API 

Fluid viscosity : ~4000 cP

Fluid Rs : ~ 50 scf/bbl

Depth : ~ 1500 feet TVD

Production (current) 130 kbopd

Reserves 783 MMbbls

Sediment type unconsolidated sand

Sediment origin deltaic and fluvial

Porosity ~ 30 %

Swi ~ 15 %

OOIP : ~ 40 MMMbbls



Regional Framework
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Petrocedeño: Late Foreland deformation (Peripheral bulge)
Structural inheritage and smooth Fault reactivation



MEANDERING RIVER SYSTEM :
- medium to large-scale Channels 

(100m – 3km)  
- lateral migration of points-bars

create sand -sheet = channel belt   

Main Depositional Systems Fluvial & Deltaic

Braided river systems 
(channel f ills with longitudinal bars)

D/E/F Units C UnitMouth Bar

DeltaicFluvial

1313

create sand -sheet = channel belt   
- shaly flood-plain background
- distributaries (singel chl.) in 

distal part of the delta
- Incl. overbank & mouth bars

Widespread      
sand sheet

BRAIDED RIVER SYSTEM :
- stacked sand, coarse grained 

(>10m thick)
- widespread sand sheets (1-5km)
- interbedded shales (interfleuves) 

(potential perm. barriers)
- proximal position

Transitional 
facies belts 



Subsurface Organization 
D FOULON

Gerente  de Petróleo

Beatriz Gonzalez
Asistente administrativa

Geociencias

Zorelia Montenegro
Asistente administrativa Yacimiento 

Omar Toledo
Superintendente de Yacimientos

Fabienne Franco
Asesor  estudios integrados

Nathalie Quijada
Ingeniero de monitoreo

Duviushka Ugarte
Ingeniero de yacimiento

Yolvict Rodriguez

Ivan Rodriguez
Supervisor Fluvial

Carmen Carrasco
Ingeniero Yacimiento

Carmela Prado
Ingeniero Yacimiento

Maria Rendon
Ingeniero Yacimiento

Leidys Martinez
Ingeniero Yacimiento

Federico Villaroel
Supervisor deltaico

Pedro FariaViviana Pacheco

Jan Hegner
Asesor geologia

William Rodriguez (A)
Superintendente de Geociencias

Maryhu Fuenmayor
Geólogo yacimiento

Willy Goncalves
geofísico

Hector Mendoza  
Supervisor Macolla 2

Melissa Garcia
Supervisor Macolla 1

Carmen Brazon
geofísico

Juan Zamora-
geofísico

Rodrigo Gutierrez
Geólogo de yac

Grycelcy Rodriguez
geofísico

Carlos Hernandez Sup. Geol operacional

Yohelice Estaba
Geol de yac

David Coulon 
Asesor Yacimientos

-
Supervisor  PlanificacionEduin Ceballo

Supervisor operaciones

Jose Palermo
Supervisor Macolla 3

Francisco 
Torrealba

Geologo de campo

Angely Hennig
Geólogo de campo

Rosa Matute
Geólogo de campo

Mayra Moreno
Geólogo de campo

José Decena -
Supervisor operaciones

-
Supervisor macolla 4

Maria Natera 
Geólogo de yac3 operational 

follow-up by 

2 Cluster team : identification of wells 

targets and preparation of wells SORs

1 Field monitoring and 

metering

14

Natalie Mendoza
Ingeniero Yacimiento

Yolvict Rodriguez
Ingeniero de monitoreo

Ayari Tovar
Ingeniero de monitoreo

Andrés Pereiro
Ingeniero yacimiento

Oscar Fraute
Ingeniero monitoreo

Emmanuel Tojo
Ingeniero de monitoreo

Andres Hernandez 
Ingeniero de monitoreo

Jose Romero
Ingeniero de monitoreo

Ingeniero de monitoreo

Ruben Pinto (A)
Supervisor de estudios de Yacimiento

Humberto Quiaro
Ingeniero Yacimiento

Maryluz Aguilera
Ingeniero yacimientos

Pedro Faria
Ingeniero Yacimiento

Viviana Pacheco
Ingeniero Yacimiento

Maryuly Jurado
Sedimentologo

Ismael Delgado
Coordinador de Reservas

Dugmar Mendez
Geólogo de Producción

Monica Rodriguez
Ingeniero Yacimientos

Abelardo Perez
Supervisor 
Geofísica

Noel Garcia
geofísico

Melina Reyes
Petrofisico

Berenice 
Rodriguez

Petrofisico

Supervisor 
Administración de Datos

Ricardo López
Administrador Datos

Elias Medina
Datos de produccion

Fernando del 
Pozo

Administrador Datos 
Grafica

Maria Perdomo
sedimentólogo

Fatima dos Santos
Petrofisico

Isaias Castillo
geofísico

Mayda Malaspina
sedimentólogo

Geomodelador 
Rosa Espinoza

Geomodelador 
Ana Moreno

-
Superv Geomodelo

-
Petrofisico

Francisco Leon
Geólogo de campo

Maybelis Perez
Geólogo de campo

Tatiana Ramirez
Geólogo de campo

Dexy Muñoz
Geólogo de campo

Angelica Gudiño
Geólogo de campo

Geólogo de campo

Geólogo de campo

Geólogo de campo

-
Ing. Yacimientos Op

-
Ingeniero Yacimientos

-
sedimentologo

Iraivel  Villar
geofísico

-
datos de produccion

-
Ingeniero Yacimientos

wellssite 

geologists 
1 Specialty section :  integration of data, 

associated studies, actualisation of seismic 

interpretation, sedimentology, petrophysics, 

geomodelling, databases

2 Fluvial Unit :  reservoir 
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Delineation and Geological Production 

Chain of Value Subsurface  
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Resources Base
Delineation and
production 
studies

Geological 
Operations

Production 
optimisation

EEII



Development Studies  Development Studies  Development Studies  Development Studies  
(EEII)(EEII)(EEII)(EEII)
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(EEII)(EEII)(EEII)(EEII)



1. Seismic Processing
2. Seismic-well Calibration

3. Time Seismic Interpretation

M14

TopD1

TopD3

TopE1

TopE2

TopF

Base Fluvial Unc

1
1

5
0

1
2

0
0

1
25

0
1

3
0

0
1

3
5

0
1

4
0

0
1

4
5

0
1

50
0

1519

 TopD1 

 TopD3 

 M14 

 TopE1 

 TopE2 

 TopF 

 Bas e F luv ia l U nc  

1
1

5
0

1
2

0
0

1
25

0
1

3
0

0
1

3
5

0
1

4
0

0
1

4
5

0
1

50
0

1519

 TopD 1 

 TopD 3 

 M14 

 TopE1 

 TopE2 

 TopF  

 Base F luv ial Unc 

1
1

5
0

1
2

0
0

1
25

0
1

3
0

0
1

3
5

0
1

4
0

0
1

4
5

0
1

50
0

1519

 TopD1 

 TopD3 

 M14 

 TopE1 

 TopE2 

 TopF 

 Base Fluv ia l U nc  

1
1

5
0

1
2

0
0

1
25

0
1

3
0

0
1

3
5

0
1

4
0

0
1

4
5

0
1

50
0

1519

 TopD 1 

 TopD 3 

 M14 

 TopE1 

 TopE2 

 TopF  

 Base F luv ial  Unc 

1
1

5
0

1
2

0
0

1
25

0
1

3
0

0
1

3
5

0
1

4
0

0
1

4
5

0
1

50
0

1519

 TopD 1 

 TopD 3 

 M14 

 TopE1 

 TopE2 

 TopF  

 Bas e F luv ia l U nc 

1
1

5
0

1
2

0
0

1
25

0
1

3
0

0
1

3
5

0
1

4
0

0
1

4
5

0
1

50
0

1519

 TopD1 

 TopD3 

 M14 

 TopE1 

 TopE2 

 TopF 

 Bas e Fluv ia l U nc  

1
1

5
0

1
2

0
0

1
25

0
1

3
0

0
1

3
5

0
1

4
0

0
1

4
5

0
1

50
0

1519

 TopD 1 

 TopD 3 

 TopE1 

 Base Fluv ial Unc 

 TopE2 

 TopF  

Geophysics Workflow
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5. Geostatistic Model

4. Time-Depth Conversion



Seismic data for Sincor98    (Main Area) 
• 395 Km2
• 53.000 shots
• Bin size 15*15
• Fold 23
• Dominant frequency ± 40Hz
• Vertical resolution ± 36’, 
• Seismic-well calibration : 84 wells 
(VSP/CheckShot 100%)

Geophysics Database and 
Historical Review

Seismic data for El Lindero (South Area)
• 3D3C
• 92 Km2
• 26.000 shots
• Bin size 10*10m 
• Fold 66
• Dominant Frecuency. ± 65Hz
• Vertical Resolution ± 25feet
• Seismic-well calibration : 12 wells with 
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(VSP/CheckShot 100%)
• 300 stratigraphic wells

• Seismic-well calibration : 12 wells with 
VSP/CheckShot 100%
•104 stratigraphic wells

2011-2012: Reprocessing 
2011: Acquisition 

2012: Processing  

2012/2013 : Merge, and Interpretation 



Main Area Reprocessing: Example 
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Vertical Resolution
λ=v/f Rv = λ/4

Processing 2005, 25Hz ±20m 
Processing 2012, 40Hz ±12.5m



“Time slice” @ 302 ms.

Main area Time Slice – Amplitud (Deltaic Unit)
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BA

Main Area, South-North Structural Section
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B

A

Vertical scale (ms)

Target Zone ± 300ms to 600ms (800 to 2000 feet)



CORRIDOR STACK FROM VSP CALIBRATION
P WAVE

CORRIDOR STACK FROM VSP CALIBRATION
P-S (CONVERTED) WAVE

South Area Corridor Stack From VSP Calibration 
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Target Zone



Time 280 ms

Time 300 ms

South Area Time Slices – Variance (Deltaic Unit)
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Time 320 ms



Main Area East West Section

West East
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Geology: Petrocedeño Stratigraphic Column 
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Cambrian/Cretaceous sedimentary rocks
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Geology Database:  
Core Data, a Primary Asset in Petrocedeño
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Geology Database: 
Typical Well logs and Interpretation 
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Geology : Typical x Section (NS South Area)
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• B & D3 Main reservoirs
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individuel channels
• meandering & good quality sds
• high level of facies changes

• C subordinate reservoir
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C
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• C subordinate reservoir
• individuel chls (bell-shaped)
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quality sds (res low.)
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MAPA DE PROSPECTIVIDAD DE ARENA D2

MAPA DE ARENA NETA TOTAL D2

Vsh <= 0.4 

Geological 
Studies: Net 

Sand and Quality 
Maps (D2)
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Vsh <= 0.4 y RDeep >80



Integrated well summary 
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Wells Preparation and Wells Preparation and Wells Preparation and Wells Preparation and 
FollowFollowFollowFollow----UpUpUpUp
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FollowFollowFollowFollow----UpUpUpUp



Context: Petrocedeño Field Map 

Main area : 
300 stratigraphic and observer wells 

North Area : First oil 2013

North zone :  6 water injectors
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300 stratigraphic and observer wells 
700 horizontal producers

South Area : development started in 
2012, first oil 2013



Description of Well and Surface 
Equipments

Vista 3D Pozos en la Macolla

Desviados de 
Apreciación

Verticales 
Observadores

Tres Tipos de Completación

Tipo I: Cabezal (WH)

Hoyo Vertical 16” MD@ 400ft

Revestidor de 13 3/8”

Hoyo 12 1/4” MD@ 2900ft

DCO + Agua
Al Múltiple

Gas del Anular
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Horizontales
Productores

Hoyo 12 1/4” MD@ 2900ft

Revestidor de 9 5/8”

Hoyo Horizontal 8 1/2” MD@ 7500ft
Tipo II: PCP

4600 ft, liner ranurado de 
7”

PF @ 7500’

Tipo III: Fondo (Fondo)ARENA 
PRODUCTORA

PCP

MPP

POZO

MPF
M



Wells Preparation and Follow- Up: Process 

KB01_proposal

KB00E

Tope D1

Tope D2
Tope D3

KB00E_slSW
Proy. 61m

KB01_slS

Tope E1

Tope C23

30’28’

1 - Well trajectory definition 2 – Landing control
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3 – Well optimisation during drilling



Wells Preparation and Follow-Up: 
Milestones

• KOM (1 year before drilling): 
– Presentation of the drain catalog and all previous studies 
– Officialize dataset for field study.

• Studies and wells propositions : 
– Based on KOM results and recommandations
– Integrated static and dynamic presentation
– Wells propositions before ultimate revision.
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– Wells propositions before ultimate revision.

• Ranking : 
– Presentation of all trajectories and selection of the definitives ones.

• MENPET report : (60-90 days before drilling)
– Except in emergency cases, 45 days required for approval
– Approval valid for 6 months



Dynamic StudiesDynamic StudiesDynamic StudiesDynamic Studies
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Type: BlackOil (IMEX – CMG)

Beginning date 01 Enero 2001

Matched until: Mayo 2011

Model size : 1.857.024 celdas (208x248x36) (Activas 663.081)

Cells size: 150x150 m

Number of wells : 490: 490 (Prod) + 6 (iny) + 59 (slants, verticales)

Other : Dos zonas de PVT, Acuífero explícito, Modelo Rotado

Fluvial Model Characteristics

TS/
MFS

A
MFS

B

C1
MFS

C2

MFS

D1D2

D3

E1

E2F

D
E

LT
A

IC
F

LU
V

IA
L
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Other : Dos zonas de PVT, Acuífero explícito, Modelo Rotado
Cambrian/Cretaceous sedimentary rocksCambrian/Cretaceous sedimentary rocks

E2F



Type: BlackOil (IMEX – CMG)

Beginning date : 01 Enero 2001

Matched until : Octubre 2010

Model size : 1.327.256 celdas (274x173x28) 

Number of wells : 126: 115 (Prod) + 11 (slants, verticales)

Other : Cinco zonas de PVT

Deltaic Full Field Model CharacteristicsDeltaic Full Field Model Characteristics

TS/
MFS

A
MFS

B

C1
MFS

C2

MFS

D1D2

D3

E1

E2F

D
E

LT
A

IC
F

LU
V

IA
L
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Cambrian/Cretaceous sedimentary rocksCambrian/Cretaceous sedimentary rocks

E2F

VD Cluster

Deltaic sands

Fluvial sands

Base Fluvial surfaceN

Sand
Shale
Sand
Shale



Monitoring and Field Monitoring and Field Monitoring and Field Monitoring and Field 
OptimizationOptimizationOptimizationOptimization
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OptimizationOptimizationOptimizationOptimization



Type Well and Associated Real 
Time Monitoring

Diluent 
injection

Three- phase Production 
(EHO, diluent, gas, water)

Gas production through 
casing (~50%)

MPFM
MPP

Rotameter/
coriolis
Rate, P, T

Well testing
Three phase flow

Sampling 
API - %BS&W
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Bottomhole sensors
P,T inlet - P,T outlet

Vibration

Surface sensors
P,T diluent- casing - Tubing

Permanent

regular



• Welltest validation 
• Through Multiphase Meter 

or through dummies tests 
• 400 tests a month (90% of 

field production) 

• BHP and diluent injection 

Field Optimización
Through Well Monitoring and Metering
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• BHP and diluent injection 
optimisation according to the 
type of well
• Follow up by well, and 

regular update on optimum 
BHP based on well 
behavior and available 
pump. 



Tipo de 
Rampeo

Criterios Rampeo Observaciones

Wells Startup Requirements and 
Monitoring

•Specific procedures for wells kicks-off per type of  wells :  
•sand production risk 
•water production behavior 

•Specific procedures for wells kicks-off per status of well : 
•post-stimulation
•new wells in in cleanup
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Rampeo
0-50 RPM en 3Min

50 RPM cada 12 hrs hasta alcanzar su 
RPM Operacional

Tiempo de Optimización= A juicio del 
Custodio

0-50 RPM en 3min
Estabilizando a 50 RPM por 20 Min

Cada 20 Min llevar de 50 RPM a su RPM 
operacional

Tiempo de Optimización= 43 Min
0-50 RPM en 3min

Estabilizando a 50 RPM por 20 Min
Cada 20 Min llevar de 50 RPM a su RPM 

operacional
Tiempo de Optimización= 120 Min

Sin problema  de Arena/ Agua y sin 
tratamiento con surfactante

Pozos > 100 RPM Operacional3

Pozos Arena/Surfactante/Agua

Garantizar la estabilidad de la 
Presión de fondo (BHP), para no 

generar daños/perdida de 
Producción 

1

Sin problema  de Arena/ Agua y sin 
tratamiento con surfactante

Pozos < 100 RPM Operacional2



Example: Water Management Plan
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Actualization of the Water Management Plan 2012  
Integrating subsurface understanding, PCP limitations and MPP limitations torque and vibration 
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Stimulations Stimulations Stimulations Stimulations 
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Stimulations Stimulations Stimulations Stimulations 



Stimulations Methodology 
• Principle : 

– Regular workover operations injecting 
a mixture of products to remove the 
damage at liner and near-wellbore 
levels

• Work process : 

– Identification of candidates based on 

N°wells : 53 in 2011 + 72 in Oct 2012
Average gain  + 60% Oil production
Average cost 250 000 US$  
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– Identification of candidates based on 
detailed well behavior analysis (Ficha 
Estudio)

– Definition of the stimulation sequence 
optimising between stimulation 
candidates, workover units operational 
sequence, and pump replacement 
programs. 

– Analyses of the stimulation results in 
the 3 months after the treatment



Stimulation Results 2011 and 2012
Ganancial Acumulado EV-03/CCT/Troil-05
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Estimulaciones



Subsurface: Conclusions 

• Petrocedeño = High potential area : 
– 40 Gbbl Oil in Place on 400 km2 : large oil density
– Low-intensity structural scheme : no field compartmentalisation 
– Reservoir Depth ~ 1500 ft TVD : easy access, low-cost wells

• Data intensive development philosophy: 
– From 3D seismic coverage on the whole field to regular cores and 
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– From 3D seismic coverage on the whole field to regular cores and 
extensive log acquisition to automated wells monitoring 

– Objective : guarantee enough information to optimise field 
development

• Extra Heavy Oil ���� High operational activity 
– More than 1000 wells (producers + stratigraphic) drilled in 12 years
– 130 stimulations planned in 2013 …



Well Technical Well Technical Well Technical Well Technical 
OperationsOperationsOperationsOperations
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OperationsOperationsOperationsOperations



• Drilling activity in PDVSA Petrocedeno

• Organization

• Type of wells design

ContentsContents
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• Type of wells design

• Completion design

• Future



PETROCEDEÑO

50

• Mainstation with daily production of 130.000 Bls 
EHO/day

• Upgrader in Jose
• 8 drilling rigs, 4 currently in operation
• 4 workover and completion rigs
• 1 FBU and 1 Concentric Coiled Tubing unit
• Plans to produce with steam in the future



GTOP
Drilling:
• Horizontal producers: 10 - 25 days.
• To help well planning, drilling 

observation and estratografic wells.
• Drilling water producers and water 

injectors
• 10 – 30  horizontal wells / rig / year.
Completion / Well Services:
• New completions: 1.5 days operation.

VD Cluster with 47 wells
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• New completions: 1.5 days operation.
• Well Service operations: 2 - 4 days. 

Total 25 – 35 / month.
– Change BCP
– Leak in production tubing

• Optimizing production: 
– Stimulation with surfactant, 7 - 12 

days
– Sand clean out, 7-10 daysDriling Rig, WO Rig and FBU



Tore W Sand
Drilling Manager

Francis Fernandez
Asistente Administrativa

Auridelis Patino
Analista Control y Gestión

Jose Pereira (5x2)
Operations manager

SAN DIEGO CABRUTICA
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Gustavo Hernandez
Superintendent
Logístics and 
Procurement

Andres Da Costa
Lead Completion Engineer

Rodolfo Rodriguez
Lead drilling engineer

Luis Ramirez
Drilling Superintendent

Jesus Anciano
Drilling Superintendent

Henry González
Intervention 

Superintendent
Ali Nazuddeen
Intervention 

Superintendente

PARIAGUAN
6 drilling engineers

PARIAGUAN
6 completion/intervention 

engineers

3 Procurment in PLC

3 Logistics SDC

4 drilling rigs
8 Supervisors

4 workover rigs
8 Supervisores

1 CCT
1 Supervisores

1 FBU 
1 Supervisores



Drilling
Responsible for the planning of wells to be drilled and the drilling operation. Preparing drilling
schedules, implementing new technology and optimizing the drilling operation in terms of HSE, time
and cost. At present operating/preparing 8 drilling rigs : Nabor 669, Elinca-02, EDV36, PDV-25, PDV-
99, PDV-102, PDV-109 y PDV-113.

South Area (hot well design)

MLT
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Screen completions

New drilling rigs



Completion and Workover
Responsible for the planning and operations of the completion and workover rigs. Operating different
rigs and operations as completion, RA/RC, stimulation, sand cleanout, change og BCP, replacing
leaking tubing, etc.
At the moment, there are 4 workover rigs in operation (Evertson-3, Evertson-5, Global 103 y Troll-05),
one FBU and one Concentric Coiled Tubing unit.
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• The reservoir correspond to depositions from fluvial / deltaic 
• Well clusters with up to 40 wells
• 6 different type of wells

�Stratigraphic Vertical
�Stratigraphic deviated / Slant
�Observers

Drilling
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�Observers
�Water Injectors
�Re-Entry
�Horizontal producers

�TVD between 1100 feet to 2000 feet.
• Horizontal reach of 4600 feet. 



Cluster Well Design and Anti Collision
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Cluster Well Design and Anti Collision
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Stratigraphic Wells
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Observer
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Horizontal Producer
”Typical Well”
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Re-Entry
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Water Injector
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• 30 to 40 feet thick sand reservoirs.
• TVD between 1100 feet to 2000 feet.
• Horizontal reach of 4600 feet.
• Unconsolidated sand.
• Sand channels not connected.

Drilling Challenges
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• Anti-collision with the other the wells drilled
• Maintain a clean well and a low ECD, given the high inclination and extended reach.
• Directional Control limited by weight available at bit. 
• Weight available at bit is a limiting well design factor.



Drilling Challenges – New Equipment 

Well cluster design - Petrocedeño

42

42
38

Problema con 42´ con tres filas

High Catwalk
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38

42

Problema con rotación 45 grados
(tubería dentro pozos)

Problema si no tiene mesa flotada
(tubería dentro pozos)

Well heads



Completion and Workover Operations

A very dynamic work as you can
never plan for when a well will fail.
It is important to keep the
operations as efficient as possible
to keep the lost production due to
wells shut in as low as possible at
all times.

Main challenges:

• Make sure that material s are
available to comply with the plans
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available to comply with the plans

• Verify and make sure the high
standard and quality of rigs,
contracts and equipment.

• Make sure the organisation is
prepared for the required
workload, including projects.
Make sure that the necessary
contracts are available to perform
the required work together with
PDVSA Services.
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Completion with 
Artifitial Lift
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The Future… 

67

AREA EOR AREA SUR



Increased Production
1) Radial Wells                                          2) New well cluster and south area             3) Well stimulations
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4) EOR (Steam injection)                            5) New rigs                                                  6) QAQC

• Drilling Procedures
• Drill-in Fluids
• Completion design
• Failure investigation
• Well clean-up procedures
• Moving procedures
• Experience transfer



Area Sur & Cabezales
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EOR
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Sulface FacilitiesSulface FacilitiesSulface FacilitiesSulface Facilities
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Sulface FacilitiesSulface FacilitiesSulface FacilitiesSulface Facilities



� Petrocedeño Overview Process 
� Wells and Clusters 
� Main Station
� Production Process
� Water Treatment Plant

Petrocedeño Operation OverviewPetrocedeño Operation Overview
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� Water Treatment Plant
� Petrocedeño Pipeline-ZPS
� Zuata Pump Station
� Pipeline-ZPS-JOSE
� Metering Sistem



� Upgrader: Production of a high quality 
synthetic light sweet crude (32°API)

� Zuataducto  210 km:

Transport of diluted crude 
and diluent

Jose

Petrocedeño Overview ProcessPetrocedeño Overview Process
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� Main Station:

EHO treatment and production 
of a diluted crude oil

� Zuata Field:
Cold Production of EHO 8 - 8.5°API



Wells and ClustersWells and Clusters
NA

MA*

IE IF
LC

VA*

WC

YC

XB

SB

SC *
WA

WB

MB*

SAN DIEGO DE 

CABRUTICA

ESTACION PRINCIPAL

T 4

T 3T 1

HD

HB

VD

QB

RD

GB

MD

HA*

T 2

GA

HC

PIWPIW

MC

RC

NX01D RX02D

1126

0

13820

11080

PARIAGUAN

XA

L

D

S

E

RA

LE*

T 2

22° 30´

N
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FLOWLINEROAD Pozo inyector

LB

IAID LA

IC

JB

JD

JC*

JA

SA

IB

VB

YA

SB

KA

T 1A  
SD

VC*

* Pospuesto

T 1B
3840

1875

3128

TRUNKLINE  

YB

D

CTF

36 Macollas (10 wells average)
300 Km DCO pipeline network
300 Km Diluent pipeline network
115 Km gas gathering network
500 Km internal routs



MULTIPHASE PUMPS

Wells and ClustersWells and Clusters
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WELLS



Diluent injection according to the type of completi on

WellHead 
Injection

Bottom hole 

Completion Type III Completion Type I

Wells and ClustersWells and Clusters
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Bottom hole 
injection

Diluent Injection point

Diluent Injection point



1.      Oil + Water + Gas Produced to the MPP

1.1. Gas collection from wellheads directly to the g as gathering system

Production ProcessProduction Process
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2.     Oil + Water + Gas Produced to the MPP
2.1. Gas collection from wellheads directly to the g as gathering system

Production ProcessProduction Process
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Main StationMain Station
MaximumMaximum DesignDesign ConditionsConditions
� 210.000 BPD EHO
� 286.000 BPD DCO
� 76.000 BPD DILUENT
� 100.000 BWPD

79



Zone 1: Turbogenerators
Zone 2: Fire Protection System
Zone 3: Management Areas 
Zone 4: Dining and Hotel
Zone 5: Water and General Services
Zone 6: Compression of Gas and diesel
Zone 7: Train A
Zone 8: Train B

22

33

44

1111 1313
1515

Main StationMain Station
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Zone 9: Low Flare
Zone 10: Water Plant
Zone 11: Diluent Storage 
Area 12: Reprocessing, Export, Injection
Area 13: Out of specification tank
Area 15: Low-Low Pressure Flare
Zone 18: Collection of Gas System

11

55

66

77 88

99
1010

1212
1515

1818



Pumping of diluent from the TPumping of diluent from the T--3101 from 3101 from 
the station to each Cluster/ Wellthe station to each Cluster/ Well

T3101 
Operating Conditions: 
Volume: 113.000 BBL
Diam.: 39.56 m
H: 14.73 m
Pressure: 5/(-2.5) BARG
Temp.: 30-50 °C

Main StationMain Station
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P3101 A/B/C/D/E/S
Operating Conditions:
Pressure: 35-40 BARG
Temp.: 30-50 °C



 

0,0

128,7
8,60

0,0

5,40
75,5 11,07 181368 129,1 85,3

35,4

4,50
40,0 128,8 74,7

5,72 4,52
1,57

42,5 34,8

37,3

16,64 433,6
5,57 9,99 128,8

27,6

127,7

127,4

127,1

38,3

81,2

121,7

123,5

105,8

53,1

10,50
33,1

53,5

-5,7

98,1

52,5

527,1

Desde cabezal

de producción

Hacia cabezal

de alivio

Hacia D-3201A

PIC007 A

E-3001 C/DE-3001 C/DE-3001 C/DE-3001 C/D

E-3003 A/B/C/DE-3003 A/B/C/DE-3003 A/B/C/DE-3003 A/B/C/D

TI102A

TI526

D-3007 A

TI056

D-3001A

P-3005 A/B/CP-3005 A/B/CP-3005 A/B/CP-3005 A/B/C

H-3001A

Sistema de 

Agua Disposición

TI003

FI101A

Hacia T-3002

%

%

PIC007 B

LI002

PI571

LI182

LI196

PI007

TI472

TI1001

E-3005 AE-3005 AE-3005 AE-3005 A

LI421

AI562

PI040

LIC002A

P-3001 A/B/EP-3001 A/B/EP-3001 A/B/EP-3001 A/B/E

PI628

TI410PI527

FI039

%

TI860

TI178

TI192

D-3004 A/B
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de alivio

%
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A-3005AA-3005AA-3005AA-3005A

TI799

TI893

TI879

TI778

TI878

TI880

TI111A

PI100A

PI113A

TI101 TI301

Sistema de 

Agua Fresca

PI021A

De D3202 

%

Hacia

D-3201A

Production ProcessProduction Process
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4,00

1,66

0,0

124,9
8,60

0,0

5,24
74,1 11,20 187664 128,6 12,1

52,3

4,52
40,0 129,5 72,3

5,61 4,52
1,50

38,1 35,4

35,1

16,31 331,0
5,89 10,03 124,1

15,6

36,2

94,2 123,2

90,6

121,3
95,3

15,0

33,1

53,1

3,36 95,0 16,1 2,90

10,06

-13,8

121,3

480,9

52,5 53,5

123,2

123,0

E-3003 E/F/G/HE-3003 E/F/G/HE-3003 E/F/G/HE-3003 E/F/G/H

P-3002 A/B/SP-3002 A/B/SP-3002 A/B/SP-3002 A/B/S

DCO Exportación

PI387
TI521 PI523 AI405
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de producción

Hacia cabezal

de alivio

Hacia D-3201B

PIC021 A

E-3001 E/FE-3001 E/FE-3001 E/FE-3001 E/F

TI139A PI137A

TI528

D-3007 B
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Agua Fresca

TI476

D-3001B

P-3005 D/E/FP-3005 D/E/FP-3005 D/E/FP-3005 D/E/F
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Sistema de 
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%

%

PIC021 B

LI016
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LI224
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LIC016A
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TI425PI429

FI055

%

TI960

TI206
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D-3004 C/D
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%
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DI399A
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TI101 TI301
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TI778

TI878

TI880

TI778

TI878

TI880

TI148A

PI050

De D3202 

PI150A

Hacia

D-3201A



Water Treatment PlantWater Treatment Plant

 

1,0
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0,0

0,43

0,46

Under Range

3,0

402,66,8

419,2136,43

0,33 418,9

60,0

-0,85
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%
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%
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%
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16,05,0 0,0 15,0
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26” DCO
16” Diluent

8” Gas
25 km (pipelines underground)

San Diego  de 

PetrocedeñoPetrocedeño Pipelines Pipelines --ZPSZPS
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Main Station
PETROCEDEÑO 

San Diego  de 
Cabrutica

Zuata Pump Station
(ZPS)



Zuata Pump StationZuata Pump Station

ZUATADUCTO TO JOSE
20”Dluent
36” Diluted Crude

To/From Petrocedeño
8” Gas

Petrocedeño Pipeline-ZPS
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Crude Tank
2 X 220.000 Bbls

Petrocede ño Facilities 

METERING SYSTEM

DILUENT PUMPS

Crude Tank ( shared)
220.000 Bbls

FLARE 

8” Gas
16” Diluent 
26” DCO

DCO Pumps

DCO PUMP STATION (TO JOSE)



Jose

210 km
19 Valve Station

36” DCO
20” Diluent

Cantaura

Pipeline (underground)

Pipeline  ZPSPipeline  ZPS--JoseJose
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Valve Station 1

(San Diego de Cabrutica)

San Diego 
De Cabrutica

Rio Orinoco

Pariaguán
El Tigre

Estado Anzoátegui



Diluted Crude meters ( positive displacement)

•A Skid double leg measurement of 10 ", with a total capacity of 1495 m3 / h (225,600 B / D) and 112,800 B / D each
branch. 603-MET-601.

•A Skid double leg measurement of 12 ", with a total capacity of 2289 m3 / h (345,600 B / D) and 172,600 B / D each
branch. 603-MET-602.

•A measurement Skid 12 "with a capacity of 1145 m3 / h (172.800B / D) 603-MET-606.

•A known volume tester (23.69584 Bls according last calibration), to calibration of the measurement skids. 603-MET-
607.

NOTE: Each measurement Skid is equipped with a positive displacement meter to measure flow rate, suction filter,
block valves for manual and motorized valves alignment tests and a quality system.

Diluted Crude MeasurementDiluted Crude Measurement
Metering SystemMetering System
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Tester  Meter



Meter 

•A pig (tool) receiver 623-PR-651

Three metering skid s( diameter 6 “), with a capacity of 636 m3 / h (96,000 B / D) c / u, 603-MET-651, 603-
MET-652, 603-MET-656.

A known volume tester (23.88298 Bls as last calibration), calibration of the meters. 603-MET-657.

NOTE: Each measurement Skid is equipped with a turbine to measure flow rate, suction filter, block valves 
for manual and motorized valves alignment tests and a quality system.

Diluent MeasurementDiluent Measurement

Metering SystemMetering System
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Meter 



603-MET-601
603-MET-602
603-MET-606

Medidor de prueba
603-MET-607

Petrocedeño

Cabrutica
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603-MET-651
603-MET-652
603-MET-656

Medidor de Prueba

603-MET-657

Cabrutica

Petrocedeño



In this system the values ​​of API gravity and % BSW are shown online.

 

Automatic sampler

Quality SystemQuality System
Metering SystemMetering System
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°API and % BSW analyzers 



It is a microprocessor-based computer that has all the formulas and
algorithms needed to calculate volume compensation for temperature and
pressure. Takes data from the meter and flow tester, besides the signs of the
temperature and pressure transmitters in the line, calculates the correction
amount for standard values​​.

Controls the bypass valves to test the meters, takes samples, loops pumps
quality, flow control valves, emission test reports and batch order, etc.

Flow Computer Flow Computer 
Metering SystemMetering System
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Upgrader Upgrader Upgrader Upgrader 
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Upgrader Upgrader Upgrader Upgrader 



Pipeline System

ESTADOESTADOESTADOESTADO
MONAGASMONAGASMONAGASMONAGASMONAGASMONAGASMONAGASMONAGAS

StateStateStateState

MAR CARIBEMAR CARIBEMAR CARIBEMAR CARIBE

JoseJoseJoseJose

20”20”20”20”36”36”36”36”

210 Km210 Km210 Km210 Km
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PariaguanPariaguanPariaguanPariaguan

ESTADOESTADOESTADOESTADO
ANZOATEGUIANZOATEGUIANZOATEGUIANZOATEGUIANZOATEGUIANZOATEGUIANZOATEGUIANZOATEGUI

StateStateStateState

ESTADOESTADOESTADOESTADO
GUARICOGUARICOGUARICOGUARICOGUARICOGUARICOGUARICOGUARICO

StateStateStateState
San DiegoSan DiegoSan DiegoSan Diego

de de de de CabruticaCabruticaCabruticaCabrutica

PDVSA
PETROANZOÁTEGUISINCORSINCORSINCORSINCOR

16”16”16”16”

26”26”26”26”

PDVSA 
PETROCEDEÑO



José Antonio Anzoátegui 
Industrial Complex

SEA TERMINAL

Petrochemicals

Solid 
Terminal
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Petrocedeño AreaPetrocedeño AreaPetrocedeño AreaPetrocedeño Area
164 of 214 ha164 of 214 ha164 of 214 ha164 of 214 ha

Industrial Area 3000 haIndustrial Area 3000 haIndustrial Area 3000 haIndustrial Area 3000 ha
Petrolera 

Sinovensa

P
etrom

onagas

P
etropiar

Future facilities

PDVSA
Petrocedeño



Extra Heavy Oil Upgraders
in Venezuela

Main Processing Units     Coker                                     Coker                             Coker                  Main Processing Units     Coker                                     Coker                             Coker                  Main Processing Units     Coker                                     Coker                             Coker                  Main Processing Units     Coker                                     Coker                             Coker                  CoCoCoCokerkerkerker
HDT, MHC                                                                               HDT, MHC                                                                               HDT, MHC                                                                               HDT, MHC                                                                               HDT, HCK                                                                                                       HDT, HCK                                                                                                       HDT, HCK                                                                                                       HDT, HCK                                                                                                       

Production Volume          180 MBPD                              108 MBPD                    102 MBPD           180 MBPDProduction Volume          180 MBPD                              108 MBPD                    102 MBPD           180 MBPDProduction Volume          180 MBPD                              108 MBPD                    102 MBPD           180 MBPDProduction Volume          180 MBPD                              108 MBPD                    102 MBPD           180 MBPD

Upgraded Crude              30Upgraded Crude              30Upgraded Crude              30Upgraded Crude              30°°°°----32323232°°°° API                            16API                            16API                            16API                            16°°°° API                          20API                          20API                          20API                          20°°°° API                 26API                 26API                 26API                 26°°°° APIAPIAPIAPI
Specification                    Light Crude                            Heavy Crude                  Heavy Crude        Med CSpecification                    Light Crude                            Heavy Crude                  Heavy Crude        Med CSpecification                    Light Crude                            Heavy Crude                  Heavy Crude        Med CSpecification                    Light Crude                            Heavy Crude                  Heavy Crude        Med Crudrudrudrude.e.e.e.

Low Sulfur                              High Sulfur                     High Sulfur     Low Sulfur                              High Sulfur                     High Sulfur     Low Sulfur                              High Sulfur                     High Sulfur     Low Sulfur                              High Sulfur                     High Sulfur     Med.Sulfur   Med.Sulfur   Med.Sulfur   Med.Sulfur   

PDVSAPDVSAPDVSAPDVSAPDVSAPDVSAPDVSAPDVSA
PetrocedeñoPetrocedeñoPetrocedeñoPetrocedeñoPetrocedeñoPetrocedeñoPetrocedeñoPetrocedeño

PDVSA  PDVSA  
PetromonagasPetromonagasPetromonagasPetromonagasPetromonagasPetromonagasPetromonagasPetromonagas

PDVSA  PDVSA  
PetroanzoáteguiPetroanzoáteguiPetroanzoáteguiPetroanzoáteguiPetroanzoáteguiPetroanzoáteguiPetroanzoáteguiPetroanzoátegui

PDVSAPDVSA
PetropiarPetropiarPetropiarPetropiarPetropiarPetropiarPetropiarPetropiar
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Low Sulfur                              High Sulfur                     High Sulfur     Low Sulfur                              High Sulfur                     High Sulfur     Low Sulfur                              High Sulfur                     High Sulfur     Low Sulfur                              High Sulfur                     High Sulfur     Med.Sulfur   Med.Sulfur   Med.Sulfur   Med.Sulfur   

Refinery modifications     No                                          Yes                                   Yes             Refinery modifications     No                                          Yes                                   Yes             Refinery modifications     No                                          Yes                                   Yes             Refinery modifications     No                                          Yes                                   Yes             Yes                                                                                                                         Yes                                                                                                                         Yes                                                                                                                         Yes                                                                                                                         

Reference Crude             Cusiana or Forcados             Maya                                 Maya                 WTI    Reference Crude             Cusiana or Forcados             Maya                                 Maya                 WTI    Reference Crude             Cusiana or Forcados             Maya                                 Maya                 WTI    Reference Crude             Cusiana or Forcados             Maya                                 Maya                 WTI    to to to to 
be compared be compared be compared be compared 



Upgrader in 
North Anzoátegui
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Upgrader in 
North Anzoátegui
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Solids Handling Facilities
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Plant Area

Hydrogen 
production

Mild 
hydrocraker

Nafta/Diesel 
Hydrotreatment

Water cooling and 
vapor production
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Atmospheric/
vacuum 

distillation

Delayed 
Coker

Sulphur 
recovery

Water 
Treatment



Process Scheme

CDU

NHT

DHT

MHC

HMUNG

NAPHTA

SRGO

LVGO

Naphta
ZUATA
SWEET

H2
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VDU

DCU

MHC

ARU SRU
DCO

HVGO

HCGO

LCGO

COKE

SULFUR

Amine



Upgrader Facts – Installed Capacities 
After Major Turnaround  2004

UNITSUNITS
• EHO Crude gravity: 8.5°API 
• DCO Crude:            17°API
• CDU:  284,000 B/D
• VDU:  180,000 B/D
• COKER:  106.400 B/D
• NDHT:  110,000 B/D
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• NDHT:  110,000 B/D
• MHC:  75,000 B/D

PRODUCTSPRODUCTS
• Crude gravity: 32 API
• Crude: 180,000 B/D
• Coke: 6,000 T/D
• Sulfur: 900 T/D



Upgrader

Process Units of Upgrader Process Units of Upgrader Process Units of Upgrader Process Units of Upgrader ---- LicensesLicensesLicensesLicenses
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* Atmospheric/Vacuum Distillation               * C ommon Technology
* Delayed Coker * Foster Wheeler
* Hidroprocessing Units (NDHT/MHC)          * Frenc h Institute of Petroleum, IFP
* Sulphur/Amines/Sour Water/Tail Gas       * TPA-Kv aerner
* Hydrogen Manufacturing                           * KRUPP-UHDE
* Industrial Services                                     * Common Technology



Zuata Sweet

• First light and low sulphur crude First light and low sulphur crude First light and low sulphur crude First light and low sulphur crude 
from Venezuelafrom Venezuelafrom Venezuelafrom Venezuela

• Compatible with environmental Compatible with environmental Compatible with environmental Compatible with environmental 
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• Compatible with environmental Compatible with environmental Compatible with environmental Compatible with environmental 
conditionsconditionsconditionsconditions

• High technical / High Refining valueHigh technical / High Refining valueHigh technical / High Refining valueHigh technical / High Refining value



Low Sulphur 
Upgraded Crude Quality

LSSCLSSCLSSCLSSC METHODMETHODMETHODMETHOD
API Gravity 60API Gravity 60API Gravity 60API Gravity 60°°°°FFFF ASTM D1298ASTM D1298ASTM D1298ASTM D1298----90                3090                3090                3090                30----32323232
Sulfur,  wt  %Sulfur,  wt  %Sulfur,  wt  %Sulfur,  wt  % ASTM D5453ASTM D5453ASTM D5453ASTM D5453----93                93                93                93                <<<<0.130.130.130.13
Metals, ppm wtMetals, ppm wtMetals, ppm wtMetals, ppm wt IFP   9422IFP   9422IFP   9422IFP   9422 1111
Viscosity CTS @ 50Viscosity CTS @ 50Viscosity CTS @ 50Viscosity CTS @ 50°°°°C                                                                                 4.7C                                                                                 4.7C                                                                                 4.7C                                                                                 4.7
Inflammation, Inflammation, Inflammation, Inflammation, °°°°CCCC ASTM D 93                         19ASTM D 93                         19ASTM D 93                         19ASTM D 93                         19----23232323
Composition,  wt  % (Estimated)Composition,  wt  % (Estimated)Composition,  wt  % (Estimated)Composition,  wt  % (Estimated) ASTM D2887ASTM D2887ASTM D2887ASTM D2887----97979797
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Composition,  wt  % (Estimated)Composition,  wt  % (Estimated)Composition,  wt  % (Estimated)Composition,  wt  % (Estimated) ASTM D2887ASTM D2887ASTM D2887ASTM D2887----97979797
– Liquefied Gas    Liquefied Gas    Liquefied Gas    Liquefied Gas    1111
– Nafta (C5 Nafta (C5 Nafta (C5 Nafta (C5 ---- 165165165165°°°°C)C)C)C) 10101010
– Medium Distillates (165 Medium Distillates (165 Medium Distillates (165 Medium Distillates (165 ---- 385385385385°°°°C)C)C)C) 58585858
– Vacuum gas Oil (385Vacuum gas Oil (385Vacuum gas Oil (385Vacuum gas Oil (385°°°°C +)  C +)  C +)  C +)  31313131

Production, millions barrels per year                                                          62Production, millions barrels per year                                                          62Production, millions barrels per year                                                          62Production, millions barrels per year                                                          62
---- Low sulfur synthetic crude (LSSC)                                            Low sulfur synthetic crude (LSSC)                                            Low sulfur synthetic crude (LSSC)                                            Low sulfur synthetic crude (LSSC)                                            <<<< 90%90%90%90%
---- Med sulfur synthetic crude (MSSC)                                           Med sulfur synthetic crude (MSSC)                                           Med sulfur synthetic crude (MSSC)                                           Med sulfur synthetic crude (MSSC)                                           < < < < 10 %10 %10 %10 %

(*) Estimated Quality: 17 API, 3.3 % Sulfur (*) Estimated Quality: 17 API, 3.3 % Sulfur (*) Estimated Quality: 17 API, 3.3 % Sulfur (*) Estimated Quality: 17 API, 3.3 % Sulfur 
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3.     Oil + Water + Gas Produced  to the D-3001A/B
3.1. Free Gas collected in D-3213 separator

PRODUCTION PROCESSPRODUCTION PROCESS
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Primary Separation
• Free gas is separated into the Gas System
• Oil + Water is pumped through P-3001 A/B/C/D/E/F

Operating Conditions: 
Pressure: 4-8 BARG
Temp.: 30-50 °C



4. Oil + Water + Gas Produced  to the D-3001A/B
4.1. Free Gas collected in D-3213 separator

PRODUCTION PROCESSPRODUCTION PROCESS
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Operating Conditions 
Pressure: 13-18 BARG
Temp.: 30-50 °C

Primary Separation
• Free gas is separated into the Gas System
• Oil + Water is pumped through P-3001 A/B/C/D/E/F



Operating Conditions 
Pressure: 2-4 BARG
Temp.: 35 °C

5.     Oil + Water + Gas Produced  to the D-3001A/B
5.1. Free Gas collected in D-3213 separator

PRODUCTION PROCESSPRODUCTION PROCESS
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• Free gas is separated
• Condensates into Water 

Plant



6. Exchangers E-3001 C / D / E / F

PRODUCTION PROCESSPRODUCTION PROCESS
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First step Pre-heat Stage
• Improves oil viscosity at 50C
• Cooling of produced water at 75C

Operating Conditions :
Heating stage 40->50°C
Cooling water 100->75  °C



7.  Exchangers E-3003 A/B/C/D/E/F/G/H 

PRODUCTION PROCESSPRODUCTION PROCESS
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Second step Pre-heat Stage 
• Improves oil viscosity at 50C
• Cooling of diluted crude oil to export at 100C

Operating Conditions: 
Heating stage of crude: 
50->65 °C
Cooling stage of crude: 
120->100 °C



8. Heating furnace H-3001A / B

PRODUCTION PROCESSPRODUCTION PROCESS
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Heating Process
• Improved oil viscosity at 120C
• It favors the separation of gas in solution
• It favors emulsified water separation

Operating Conditions:
Pressure: 7-10 BARG
Inlet Temp. : 50-65 °C
Outlet Temp: 95-120 °C



9. High Temperature Separator D-3007A/B (HTS)

PRODUCTION PROCESSPRODUCTION PROCESS
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High Temperature Separation
• Separation of solution gas
• Improvement the Crude stabilization to be sent to 

the dehydration process  through P-3005A/B/C/D/E/F

Operating Conditions:
Pressure: 4-5 BARG
Temp.: 95-120 °C



10. High Temperature Separator D-3007A/B (HTS)

PRODUCTION PROCESSPRODUCTION PROCESS
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Operating Conditions: 
Pressure: 9-11 BARG
Temp.: 95-120 °C

High Temperature Separation
• Separation of solution gas 
• Improvement the Crude stabilization to be sent to the 

dehydration process  through P-3005A/B/C/D/E/F



11. Electrostatic Dehydrators D-3004A/B/C/D

PRODUCTION PROCESSPRODUCTION PROCESS

116

Operating Conditions:
Pressure: 9-11 BARG
Temp.: 95-120 °C
Voltage: 15 mv-18mV

Dehydration
Separation of free and emulsified water
• Coalescence by applying an electrostatic potential

and chemical demulsifier



12. Export / Storage of DCO through  the P-3002A/B/ S

PRODUCTION PROCESSPRODUCTION PROCESS
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Operating Conditions :
Pressure: 18-21 BARG
Temp.: 90-103 °CExport and Storage

Diluted crude pumping through the P-3002 to the
Zuata Pump Station (ZPS)
Possibility of storage in the T-3002 when the product is
out of specification or any operational requirement



13. Export / Storage of DCO through  the P-3002A/B/ S

PRODUCTION PROCESSPRODUCTION PROCESS
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Condiciones de 
Operación:
Volumen: 110.000 BBL
Diámetro 36.58 Mts.
Altura: 17.08 Mts.
Temp:  90-103 °C.
Presión: 40(-2.5) mBarg.

Export and Storage
Diluted crude pumping through the P-3002 to the
Zuata Pump Station (ZPS)
Possibility of storage in the T-3002 when the product is
out of specification or any operational requirement



14. Water produced in to the T-3900A/B

PRODUCTION PROCESSPRODUCTION PROCESS
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• Crude oil separation by overflow which is sent to export
Solids settling for removal by drainage

• Water separated through the P-3900A / B
to  Wemco X-3900 unit

Operating Conditions 
Volume: 13.000 BBL
Diam. 17.5 Mts.
H: 9.1Mts.
Pressure: 0.0175 BARG
Temp.: 70-80 °C



15. Water produced in to the Wemco unit (X-3900)

PRODUCTION PROCESSPRODUCTION PROCESS
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Operating Conditions 
Pressure: 0.043 BARG
Temp.: 70-80 °C• Crude oil separation induced by gas which

is recovered by the decantation unit T-3930
Solids settling for removal by drainage

• Water separated through the P-3913A / B to F-3900ABCD (Filtration)



16. Produced water in the Filtration System F-3900A /B/C/D

PRODUCTION PROCESSPRODUCTION PROCESS
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• Removal of oil and solids traces  
• Water is send to the injection tank

Operating Conditions 
Pressure: 7.42 BARG
Temp.: 70-80 °C



17. Produced water Tank T-3920 ( injection)

PRODUCTION PROCESSPRODUCTION PROCESS
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• Water Storage Tank ( in specification), 
to be injected into the OX01/FX01/FX02/FX04 wells

Operating Conditions 
Volume: 35.000 BBL
Diam. 22.5 Mts.
H: 14 Mts.
Pressure: 0.015 BARG
Temp.: 70-80 °C



18. Oil / Water recovered from Wemco unit for final  separation process

PRODUCTION PROCESSPRODUCTION PROCESS
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• Unit with high residence time to break oil-water 
emulsions, recovering the water and oil, to be 
send to water treatment plant or export

Operating Conditions:
Volume: 600 BBL
Pressure: 0.015 BARG
Temp.: 70-80 °C


