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First in Malaysia: Wireline-Retrievable ESP (WR-ESP) as an
Alternative to Conventional ESP in Offshore Wells
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Presentation Outline

* Background

 ESP System Pilot Selection Strategy

* WR-ESP Components

* Production Monitoring & Troubleshooting

* WR-ESP Changeout Planning & Design Improvement
* WR-ESP Change Out Procedures

* WR-ESP Technology Challenges & Key Learnings
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Background

FIELD BACKGROUND Rhservou® PROJECT BACKGROUND

* Field challenges include increasing field watercut, posing
constraints on GL availability and distribution to sustain oil
production

* Field Location: 54 km NW of
Labuan

*  First Oil: December 1997

* Motivation to explore and diversify alternative Artificial Lift

* Drive Mechanism: Aquifer drive Strategy

+ Gas cap expansion

. . * ESP deemed as the most feasible alternative option
* Primary AL: Gas lift

* Average WC: 70% — 80%
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ESP System Pilot Selection Strategy

% All 4 ESP systems (conventional ESP, WR-ESP, CT-ESP &
TT-ESP) were evaluated and compared @J
+* WR-ESP offered few distinct advantages suited for pilot @

Benefit

Cost

implementation strategy as follows; ‘ l

v' Ability to meet the technical requirements, on par with

conventional ESP

v' Gives competitive lifecycle cost especially for pump

Conv.
Shorter planning and mobilization time
Rigless capability for pump change out

Higher flexibility & adaptability; important for pilot phase Lifecycle Cost SSS SSS SS SS

DN N N

Rigless capability for change out Rigless Change Out
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Inc Depth Depth N ]
de t MDDF t MDDF Completion String
All Depths Base On RKB
70.2 ft ELEVATION (RKB - L.O.P UCH)
70.5 ft ELEVATION (RKB - L.O.P old THS)
5-1/2" 17ppf L8O Tubing
397 ft 5-1/2" Flow Coupling
1.3° 402 ft 5-1/2" WSPE-5 TRSV (Weatherford), c/w 4.562" WX Profile
[Ope '1] 450 ft 5-1/2" 17ppf x 4-1/2" 12.6ppf Crossover
. . 458t [4-1/2" Lubricator Valve (IPV2LV), 7.54” x 4.0” ID w/ 8.4” Byp:
= Tubing Stop, Packoff, Stinger
Permanent 12.0° 1,923ft  [4-1/2" SPM #1 - Dummy Valve (Weatherford)
o 17.4° 3,556 ft 4-1/2" SPM #2 - Dummy Valve (Weatherford)
] 32.1° 47561  |4-1/2" SPM #3 - Dummy Valve (Weatherford)
32.1° 5,504 ft 4-1/2" SPM #4 - Dummy Valve (Weatherford)
-—— Receptacle, Pump Assembly 5620ft |PDHG (BakerHughes) - Zenith Gauge
5712 ft 9-5/8" Praxis Isopack Pro Packer (Center of Element)
33.1° (Chemical Cut To Release)
h d 5,757 ft 8.4" x 4" ID IPV1 (Precision Oil Tools)
Motor Shrouds- .
. 32.9° 5,855 ft
Assembly / Housing T Intake
32.9° 6,240 ft
9176ft  |Tubing Stop (Top of Retrievable ESP Assy.)
Seal Unit 9,178 ft  |Tubing Packoff (Retrievable ESP Assy.)
9,208 ft ESP Pump Assembly (Retrievable ESP Assy.)
9,253 ft Motor Shrouds-Centralizers 9CR (8ea)
9,279 ft ESP Motor Assembly (Retrievable ESP Assy.)
- 9,316 ft Upper Seal Bore Pup Joint 13CR
9,318ft  |Annular Connection Port (ACP)
9,323 ft |ACP Male-Female Wet Connector (Retrievable ESP Assy.)
2o Motor Assembly 9,326 ft |Lower Seal Bore Pup Joint 13CR
59.6° 9,328 ft Motor Guide (Bottom of Retrievable ESP Assy.)
9,341 ft B-Profile crossover 13CR
9,350 ft NO-GO Profile 13CR
9,660 ft 9,745 ft 4-1/2" 12.6 ppf Perforated Pup
Annu'ar cOnnection 59.6° 9,751 ft  |4-1/2" 12.6ppf Non Seal Overshot
P rt ACP -th ) 9,753.0ft |Tubing Stump, tubing joint, 3-1/2"
O W| 59.0° 9,786.0 ft |7" AHC Packer (Chemical Cut To Release)
male wet connector ~ Plug Arm Assembly with 9,860 ft 9,796.9%t [3-1/2" SSD (Opened)
f I L2 =] 9,842.4ft |Top Blast Joint 3-1/2" 9.2 13CR-L80 X 30FT x 11 ea
emale wet connector g 10,140.1 ft |Bottom Blast Joint 3-1/2" 9.2 13CR-L80 X 30FT x 11 ea
— 10,165 ft
60.0° 10,184.0 ft (7" AHC Packer (Chemical Cut To Release)
- 60.0° 10,195.0 ft [XN-Nipple - c/w 2.750" sealbore, 2.690" No-Go ID
10,206.4 ft [Mule Shoe Entry Guide
60.0° 10,207.0 ft (EOT
Existing Completion
10,215.0 ft
L3 10,285.0 ft g
" 10,325.0 ft =
No Go Profile (3.7” ID I
0 GO Frorile (5.
Prepared By: Mohd Zulfadli Ibrahim
10,637 ft Reviewed By: Mohd Zakry Hamidan
10,798 ft Approved By: Lee Chih Chiang
10,800 ft Date:
Trajectory:
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Production Monitoring & Troubleshooting

Production Rates
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*  Production gain of 1500 bbl/d recorded
* Stable production trending observed average 2000 bbl/d .

AVEVA" Pl Vision
N114 VSD Trend

Loss
communication Loss communication to ESP

to ESP PDG reading OK

Event 1- Lost communication with DHG

ESP tripped and loss DHG data.
Found out DHG is malfunctioning & confirmed DHG faulty after troubleshoot.

BH assisted on start-up; ESP able to continue running stably with no DHG data
using underload setting to safeguard ESP motor.

Event 2

WR-ESP tripped, unable to restart

Performed electrical checks — found the motor to be grounded (P-P: 13.4Q,
11.20, 13.4Q (unbalanced); P-G: 0Q)
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WR-ESP Changeout Planning & Design Improvement

« WR-ESP enable quick response and fast well recovery through a rigless ESP change out strategy.

*  With the availability of ESP inventory, well downtime can be minimized and production restored

quickly.

 The pump design is improved with additional 500 bbl/d compared to the existing pump design.

1000
900
800
700
600
500
400
300
200
100

Current, GL

Oil Rate

Estimate Gain

New ESP

3000

2500

2000

1500

1000

500

Liquid Rate

Current, GL Estimate Gain New ESP



[Open]
Solutions.
People.
Energy.™

WR-ESP Change Out Procedures

* Rigless WR-ESP retrieval and
redeployment using CTU

RIH equalizing Retrieve tbg

} R/U CTU ‘ Retrieve tbg stop i -

 Enables rapid pump ]
replacement without full . _ e
. e . Retrieve pump Retrieve motor Calibration drift

workover rig mobilization assy assy run

Set motor assy

* Minimizes well downtime ]
and production deferment

Set pump assy Set tbg packoff Set tbg stop } R/D CTU ‘
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WR-ESP Technology Challenges & Key Learnings

Challenges
e  WR-ESP run life recorded ~1 year, compared with the historical database average of ~2 years
 Operational learning curve during initial deployment, monitoring, and troubleshooting support

 Gap observed between initial design assumptions & actual well conditions

Key Learnings

 WR-ESP benefit observed based on the pilot well performance and production gain.

 WR-ESP provides major benefit through fast rigless changeout capability

e Spare pump inventory and backup equipment significantly reduce lead time and well downtime

* Continuous pump optimization based on actual field performance
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