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Well Summary

Location: CuulLong Basin Offshore Vietnam

Production Focus: Crude Oil Extraction from Basement Reserves

Horizontal Production Section Features:

e Enables Drilling of Longest 8 %2” Horizontal Section in Fractured Granite
Basement

 Encounters 3 Major Fault Targets

Technological Achievement: Pressurized Mud Cap Drilling (PMCD)
Application

e Total Length: 2146m (PMCD) within a 3542m Interval in Basement
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Drilling Plan Overview

» Target Zone: Basement targets ey b L
defined into three intervals e bl S |
name Target#1, Target#2 and ST T A
Target#3. T T ‘
=TT i Tia e
> Inclination: 88°C U Camm—
L | = — |
» Drilling Fluid: Brine Mud System I e ”~ ' TopBant g
9.7-9.8ppg i) [ T | o
e [ e A '
> Contingency Plan: Mud Cap e I T T Er h
"L . S Sands3 Top |2935 2,795
Drilling with seawater (no PMCD) I T )
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Drilling Challenges with Mud Cap Drilling and Conventional

Mud Cap Drilling with SW LAM:
» High Casing Pressure

» Difficult to control drilling parameter

SPP and SBP behavior while Drill/Slide with PMCD from 4896m to 5048m
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conventional
o drilling with close
4000 loop system
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Conventional

Drilling with

massive loss
27-30

Parameter

Off Bottom Torque (Kips)
On Bottom Torque (Kips)

Pick up weight (Klbs)

35-42

523
255

Slack off weight (Klbs)
Rotating weight (Klbs) -

Loss rate (bbl/hr)
Max circulating gas

530
8.09%

Conventional drilling with massive loss:
» Very poor hole cleaning in horizontal section
High drilling/ connection gas

Extremely high torque and drag

V V V

High Chemical consumption
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Drilling with PMCD Utilizing High Mud Weight LAM

e Utilizing 9.2-9.9 ppg brine for LAM instead of SW.
e 0.25% Lubricant Fluid (Radiagreen) added into LAM

for reducing torque-drag.
e The LAM pill with Lubricant was intermitted injecting

into the annulus every connection.

Connection @ 5307mMD in PMCD mode
= Cycled pump \ /MPD pressure dropped \ Filled annulus 60bbls 9.5ppg / o

Z 2% "0 take MWD from 650 to 500 psi brine {(0.25% tubricant) on 3000
E J500 |_SUrvey. \ / when_pump stopped \ connection with pump 3 @ 5500 E .
o / / \ 400gpm, max MPD pressure /MPD oressurs ? . ps{
€ 2000 F00Dsi 2000 3 ——5BP psi
g 1500 / i / dropped to 1500 : Flow imgem
2 ——Injected gpm

w\/ // - \\ / [ convecon
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Lubricant pill- LAM added
with 0.25% lubricating fluid

Sacrificial fluid (SW) pumped
down string lubricating fluid
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Drilling Performance Comparison

Parameter

Off Bottom Torque

(Kips)
On Bottom Torque

(Kips)
Pick up weight (Klbs)
Slack off weight (Klbs

Rotating weight (Klbs

Loss rate (bbl/hr)
Max circulating gas

Drilling parameter comparison

Conventional
Drilling with
massive loss

)
)

Chemical and lubricant consumption versus drilling meter

1,230
452 457
228
123 99
53 - 16 0
Conventional Conventional - Loss PMCD Logging with PMCD
m Chemical built (bbls) 452 457 411 99
m Lubricant (drum) 53 123 54 16
m Meter Drilled (m) 1,230 228 2,084 0

Chemical consumption comparison
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Bit Run Performance Comparison

Conventional drilling: o T
> Total Run: 8 run s =
» Total interval: 1383m Meter (1),
> Average bit run: 173m w B
> Average bit time: 18.8 hour © vt sua [ sus [ ovs] sis [ 36| 305 F gyo | muao] anss] aus] suss| anse] aus]

Conve | Conwe | Conve | Conve | Conwe | Conve | Conve |
- ; ; ; ; ; ; PM P PM PM PM PR PhA
ntional | nticnal | ntional | ntional | ntional | ntional | ntional § o o o o b o o

. Meter drilled {m)| 406 175 148 169 230 139 116 § 269 322 295 346 292 322 300
= ROP m/h 11.60 | 10.80 .44 7.86 819 813 9.06 p 9.89 11.07 | 10.39 | 10.91 9.30 10.22 | 1014

Bit Time (hrs)

PMCD drilling:
» Total Run: 7 run
» Total interval: 2146m
» Average bit run: 306m
» Average bit time: 29.8 hour

Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit & Bit 8 Bit 9 Bit 10 | Bit 11 | Bit 12 Bit 13 | Bit 14 | Bit 15
Conven | Conven | Conven | Conven | Conven | Conven | Conven ! PMCD | PMCD | PMCD | PMCD | PMCD | PMCD | PMCD
tional | tiomal | tiomal | tiomal | tional | tional | tional
@ Bit Time (hrs) 35 16.2 19.9 21.5 281 17.1 12.8 27.2 29.1 28.4 3.7 314 31.5 29.6
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Pressurize Mud Cap Logging (PMCL) Performance

Logging type: Logging
with drill pipe

Logging interval:
4268m

Operation time: 7 days
Number of BA run: 1
Chemical built: 99 bbls

Lubricant Fluid
consumption: 16
drums

9-5/8" casing scraper
run included

4000
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3000

2500

2000

1500

1000

500 A

Logging down

18-Dec 2021: Logging down to TD 6768mMD, scrapping casing

e/

+=~ TH
wiv

6768mMD  Drop ball to active casing

Displaced annulus with

Log up at 40m/hr from 4900 to

.. SCrapper, then scrape Lower and _
[ Upper Packer setting depth 350bbls 9.9ppg brine + 4668m. MPD pressure: 320-490 psi
0.25% Radiagreen
- -
POOH to 6371m,No
crrrace A datarmina Cl‘n
SULLCOS LU UTLTThimmic J,‘U b
weight, strip out of hole to
N 4906m with BA inplace L
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What We Learned From The Success

* Drilling with seawater pumped from the well top into the annulus —
a common technique in the Cuulong basin will cause unfavorable
drilling conditions in an extended horizontal section.

e PMCD is an effective method to cope with the massive loss in the
granite basement.

e PMCD provides means to place lubricant pills efficiently in the
annulus.

e The technique saved remarkably drilling fluid and chemical
consumption.
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Q&A




Thank You/ Questions
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