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Umm-Gudair  Field Introduction

• UG Field located in Kuwait

• Field Discovered in 1962 

• Oil Formation : Carbonate

• 100% wells were producing with ESP’s

• Wells are flowing to two Gathering Centers
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UG (MO) Reservoir Characteristics 

• Carbonate reservoir with bottom water drive

• Upper layers with lower Permeability

• Good Communication between layers

• No faults , No fracture

Minagish Oolite (MO)
Reservoir Zone
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UG (MO) Reservoir Characteristics 

Tayarat

Marrat carbonate

Carbonate
grainstone

Wara/Burgan

Tayarat

Marrat carbonate

Carbonate
grainstone

Clastic

Carbonate

Ratawi

Minagish Oolite
Carbonate

Zubair
Clastic (aquifer)

Tight carbonate

Fractured carbonate

Carbonate

Marrat

Minagish Oolite

Tight carbonate

Producing/Approved 
Growth Option 
Growth Possibility 

Mishrif/ Rumaila

Carbonate

Clastic/carbonate

Najmah Sargelu

• Porosity  20 -23 % 

• Permeability 50 – 500 md

• 450 ft Average Res, Thickness

• Reservoir pressure 1800 - 2800 psi 

• Reservoir Temperature 175 F
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Umm-Gudair  Field Challenges 

• Maintain Field production target . 

• Minimize ESP failures and workovers

• Address High water cut issues . 
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Optimum Filed Production
100% Surface & Sub-Surface efficiency Integrated Asset Modeling

Objectives

Field  Production Management  
Production Tracking Production Optimization Workovers
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Remove & Solve Restrictions & Bottle necking 
Using Integrated Asset Modeling is the solution

Well & Reservoir Performance 
Monitoring Pressure Survey Pres. Gauges & SensorsWell Test
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Project Phases

Well Model

GC-X Surface Network Model

GC-Y Surface Network Model

Reservoir Simulator Model

Integrated Asset 
Modeling
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Well Model ( PHASE 1 )

Well Production 
MPFM Well Models

Well Model

Portable Test

Calibration

2% 
Match 

Difference
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Workflow – Live Well Models 

OTS
(ESP Data)

FINDER
(Well Test,

WC%, SBHP)

ESP Data 
Available

Well Test 
Data 

Available

CALCULATE
FBHP,SBHP,PI,ESP Head, Down 

hole rate, Wear Factor

CALCULATE
FBHP,SBHP,ESP Head

CALCULATE
FBHP,SBHP,PI.

Update Well Model SBHP & PI

Save Well 
Models

Save Well 
Models

Save Well 
Models

ESTIMATE
Down hole rate ,ESP Head, Wear factor

ESTIMATE
Down hole rate ,ESP Head, Wear factor

START

END

Update Well Model SBHP & PI

ECHO 
METERYES YES

NO NO
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Filed Optimization & Calibration

Production 
decline , ESP trip

Echo meter 
survey done & PI 

calculated   

Production 
Decline is  due to 

Pump wear  

Optimization 
Evaluation using 

well model  

Frequency 
increased to 55 HZ
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Optimum Production
100% Surface Facility Efficiency Surface Network Model

GC Surface Network Model ( PHASE 2 )
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Collaboration Surface Network Model TEAM

Filed Development

Information Solution Team (IS)

Production Operation 

Information Managements (IM)

Surface Model
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Calibration
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Oil

Water

Potential
63,000 BOPD

Actual
58,000 BOPD

LOSS
5,000 BOPD
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Test Rate Potential Vs Actual GC Production

What is The Reason Of Difference

• Variation in Well Test (Portable Test) Rate .

• Total Liquid Rate Measurement Error In GC .

• GC Proceeding & Equipment efficiency

• Flow Line Network Bottle Necking Restriction & Back Pressure
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Calibration

UG-25

UG-58
UG-49

3500 bpd
22

00
 b

pd

5700 bpd
7900 bpd

22
00

 b
pd

Calibration
• Viscosity
• Elevation
• Diameter

Diameter Calibration 6” 3”

Network = 160 psi
Actual = 250 psi

Separator

55 psi

P

P

P

P

P
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Calibration
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Way Forward ( Validation & Debottleneck )

Actual Flow Line Pressure > Optimum Flow Line Pressure

Flow Line 
Integrity Issue

High 
Viscosity

Pipe Line 
Elevation

Difference 
Between 

GC & Well Test

ü PVT Test

ü Lab Test

ü Sensitivity Runs

ü Site Visit

ü Flow Meter

ü Red Eye

ü Thermal Camera

ü Ultar Sound
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GC Surface Network Model

Surface
Network

Model

Choke Size

Water Cut
GOR
Emulsion

Wear factor
Stages
Power

FLP
Sep. Pressure

Elevation

SBHP
PI

PVT

Tubing Data

WKSN
Automator
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FINDER
Data

WSMS

Excel
Re-Calibrate
Well Model

New Well
OR

Work over

Daily Rate 
Estimation

Well Model Surface Network ModelData Acquisition

Well Models
(Update)

Avocet
Workflow
Manager

Real Time System – Work Flow

New Flow Line
OR

Re-Routing

Network
(Update)

Re-Calibrate
Network
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Live Surface Network & Well Models - Application 

A. Screen The Under Performing Wells & Flowline
• Declining  Rate and Productivity Index  

• ESP’s  On Up or Down thrust condition and with high wear 

• To identify problematic Wells  (integrity and flow assurance issues)

• To identify integrity and bottle necking in flow line.

B. To Evaluate Production Optimization Scenarios 
• Choke and ESP Frequency (VSD) optimization.

• Evaluate of Stimulation impact and need for ESP replacement.

• To Divert well from GC to other GC

C.  To Generate Daily Production Estimation Report
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Filed Optimization – Well A
Well Integrity – Hole in Tubing :

Observation Minor Hole in the tubing above pump 
and circulation of the fluid. 

§ There was a slight increase in motor Temp. around ( 4 Deg )

§ Flow rate at the surface was Decrease around ( 800 bpd )

Production 
Decline

Increase in     
ESP P intake & 

Motor Temperature

Suspected hole 
in the tubing

Well Worked 
over and Hole in 

tubing 
confirmed

After workover  
Pi reduced  to 
normal Range

Well A 
( Intake Pressure ) 
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Filed Optimization – Well B
VSD Optimization :

Production 
decline

Echo meter 
survey done & PI 

calculated   

Production 
Decline is  due to 

ESP Efficiency  

Optimization 
Evaluation using 

well model  

Frequency 
increased to 55 HZ

Well B 
( VSD Optimization ) 
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Daily Estimation Report 

Daily Report : 
• Groups the wells based on Reservoir / Status / GC wise .

• Potential for Cutback / Failure / Closed wells . 

• Total Potential based on both well test  and model estimated rates .
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Daily Estimation Report

Report Summary : 
• Pie chart shows the total oil and closed oil potential with WC% Distribution  .  

• Water shut ‘s off can be evaluated . 



www.kockw.com

Daily Estimation Report  

Open Wells Summary : 
• Flags if :    well production variation is more than > 20 % .

well need to be tested .

wells Need  for calibration and model updating .  
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Daily Estimation Report  

Closed wells Summary :
• Show reason of wells closed due to trips / Water cut / Maintenance .  

• To Rank the closed wells for Rig Schedule OR Divert them to other GC .
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Summary & Conclusions 

• RT System & Automation provided a platform for auto updating the 
Surface network model.

• Created a continuous Well & ESP performance monitoring system and a 
daily report to track  the overall field production . 

• Model are useful to evaluate Production Optimization scenarios with 
constraints of declining pump efficiency and reservoir productivity etc . 

• Overall System improved the average ESP run life and minimized the  
flowline bottle necking and restriction. 

Real time system was implemented in UG field (two GC’s) for 250 
wells and system was up and running for 2 years.
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Questions..

Thank 
You

Kuwait Oil Company ( KOC )
Fields Development - West Kuwait – UG

Information Solutions - Exploration & Production Team


