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Abstract. Limited remaining reserves is one of the challenges that is usually faced in mature field
development. Swamp fields in Mahakam block are the examples in which field development become
more marginal. Delivering wells more economically is one of the key points to survive infrem those
conditions. Rig operation which-haswith a significant daily expenditure could be a way for improvement

is-ene-of the-windows-that-can-be-improved-to yielddeliver economic wells.

In general, efficient rig operation will deliver well in a shorter duration and more economically. Two
aspects can be improved to deliver well in shorter duration such as performing co-activity operation to
shorten the horizontal time (preparation time) and mastering drilling practices to shorten the vertical time
(drilling time). In co-activity operations aspect, swamp drilling team has successfully implemented
various initiatives such as more rigless operations, batch drilling, offline activities, and other initiatives.
While in drilling practices aspect, swamp drilling team have also successfully implemented erhance
drilling parameter_enhancement, high bit HSI, bit best selection, fast string connection, and team
motivation to reduce the duration and well cost.

Implementing massive co-activity operations and best practices have demonstrated a significant time
saving of 24% for Shallow Light Architecture (SLA) well and 27% for Extended Light Architecture
(ELA) well. Those practices have also make a new record of fastest well completion in 2.17 days and
highest drilling ROP for 141 m/hr with drilling 2303 m in the first 24 hrs that was recorded as the world
best performance of Rotary Steerable System (RSS) BHA as per DD Company worldwide record. As a
result, the 2020 average cost of SLA well wais 2.6 MUSD while ELA well wais 4.1 MUSD.

Those massive co-activity operations and drilling practices have been successfully implemented since
2019 without any safety incident and related Non-Productive Time (NPT). This positive result leads us to
deliver more wells for future development in swamp fields asset.
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1 Introduction

Mahakam block has had operated and developed for more than 50 years. This block is divided
into 2 big areas, Swamp and Offshore. The biggest challenge for the mature field in Mahakam is
to maintain production while facing the depletion of the reservoir itself. A massive drilling
campaign is conducted to maintain a declining production profile. Initiative and optimization are
also conducted during Mahakam field development as well to achieve well economic for field
development.

In swamp asset itself, the reservoir is divided into two types intervals, main zone and shallow
zone. Main zone is located on interval between 2,200 — 5,000 mSS depth with the characteristic
of consolidated sand while shallow zone is located on interval between 700 — 1,500 mSS depth
with the characteristic of un-consolidated reservoir.

Initial field development was started in the early *80s and resulted in several optimizations.
Starting from the introduction of tubingless completion (S. Oumer, 2012) in 2000 which reduces
well duration by 33% from average 55 days to 34 days until the introduction of Light
Avrchitecture (LA) in 2010 where well duration reduced furthermore by 58% down to average 14
days. LA for shallow zone, called Shallow LA (SLA), then replaced standard Gravel Pack (GP)
completion to squeeze well cost (Al. Handoko, 2017). Figure-1 shows a comparison between GP
and SLA architecture.

Conventional GP SLA

20 GP (Driven) at ~ 110 mSS | |

20° CP (Driven) at ~ 110 mSS

17-1/2" OH | 12-1/4” OH

13-3/8" Casing at ~ 700 mSS L ogsm Casing at ~ 700 mSS

12-1/4” OH 8-1/2” OH

9-5/8" Casing at ~ 1500 mSS g 3-1/2" Tubing at ~ 1500 mSS

Figure.1 GP and SLA architecture comparison

LA was then industrialized and it was consisted of a two-hole section, 12-1/4 and 8-1/2”.
Nowadays, swamp fields use two types of LA wells, shallow well (<2000 mTVD) with Shallow
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Light Architecture (SLA) and deep well (<4400 mTVD) with Extended Light Architecture (ELA)
(MD. Maulana, 2019).

However, low oil and gas prices and limited remaining reserves in swamp fields pushed the
drilling team to further squeeze well duration in order to support well economic and continue
drilling operations. Several co-activities operation and drilling practices have been introduced to
furthermore reduce well duration which directly impacts the well cost. Those implementations
have demonstrated significant time saving and well cost reduction which is proven by lower
average well duration and cost.

2 Methodology

In general, efficient rig operation will deliver well in a shorter duration and more economic. Two
aspects can be improved to deliver well in shorter duration such as performing co-activity
operation to shorten the horizontal time (preparation time) and mastering drilling practices to
shorten the vertical time (drilling time). Driven by the low oil and gas price, several initiatives are
introduced to reduce the well duration.

21 Co-activity Initiatives

2.1.1 Batch Drilling Sequence in a Platform
Batch drilling was introduced in Mahakam drilling sequence in which drilling
activity up to 4 wells in a platform. This initiative significantly reduced well
duration by eliminating extra rig move, platform preparation, drilling and mud
preparation. Furthermore, the batch drilling sequence in a platform allowed us to
do more co-activity operation to squeeze the well duration. Figure-2 shows the
example of batch drilling sequence and typical platform in Mahakam operation.

Move In

Well 1 - LA (12-¥4” Section) Well 2 - LA (12-%” Section) Well 3 - LA (12-%” Section) Well 4 — LA (12-¥2” Section)

MIU 12-%" motor BHA+GWD+MWD+LWD MIU 124" motor BHA*GWD+MWD+LWD MIU 124" motor BHA*GWD+MWD+LWD MIU 124" motor BHA*GWD+MWD+LWD
oril hole 1756 Drillng 12-% hole wi 1.08 — 1,17 SG WEM Drillng 12-4" hole w/ 1.08 — 1.17 SG WBM Drillng 12-+" hole w/ 1.08~1.17 SG WBM
|| Run & cement 9-5/8" casing f—={Run & cement 9-5/8" casing Run & cement 9-5/8" casing
Set pack-off seal & NID diverter Set packeff seal & NID diverter Set packoff seal & NID diverter
NoWOC after 9-5/8" casing cementing NoWOC after 9-5/8" casing cementing NoWOC after 9-5/3" casing cementing

Well 1 - LA (8-%” Section) Well 2 - LA (8-%” Section) Well 3 - LA (8-%” Section) Well 4 - LA (8-%” Section)

M/U 8-%" RSS BHA+MWD+LWD M/U 8-1%" RSS BHA+MWD+LWD MIU 8-%%" RSS BHA+MWD+LWD MIU 84" RSS BHA+MWD+LWD

Drill 84" hole wf 1.20 — 1.23 SG SBM Drill 8-%" hole w/ 1.20 - 1.23 SG SBM Drill 8-%" hole wi 1.20 - 1.23 SG SBM Drill 8-%" hole wi 1.20 -~ 1.23 SG SBM
Wireline logging: PT-FA ireline logging: PT-FA [ ireline logging: || wireline logging: PT-FA

Run & cement 34" ubingless completion Run & cemen 34" ubingiess compieton Run & cement 34" whingless completon Run & cement 34" ubingless completon
N/U X-mas tree (offline mode) NIU X-mas tree (offline mode) NIU X-mas tree (offline mode) N/U X-mas tree (offiine mode)

Rig Skidding Envelop: 7m

Slot1 Slot4

Rig Skidding Envelop: 7m
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Figure 2. Batch drilling campaign in a platform

2.1.2 Rigless Conductor Pipe (CP) Driving and Compact Wellhead (CWH)
Installation
20” CP was driven directed to trajectory azimuth and CWH was installed by
rigless operation prior to rig arrival on each well slot to be drilled. This initiative
could reduce rig time since CP driving job and CWH installation have been
delivered by rigless barge. Figure-3 shows actual CP and CWH condition after
installation.

2.1.3 Take Conductor Pipe Survey while Cleaning Out It
Gyro while Drilling (GWD) was attached in the surface section Bottom Hole
Assembly (BHA) to ensure actual inclination and azimuth in the CP shoe. Once
cleaning out CP has been completed, GWD could take the survey and continued
drilling. This initiative could reduce operation time which previously we had to
prepare slickline equipment and run Gyro wireline inside the drill pipe to take the
CP survey. BHA configuration itself can be seen in Figure-4.

Figure 4. BHA Configuration for Surface Section

2.14 Pre-Installed Wellhead — No WOC

A pre-installed wellhead was the first step to conduct no Wait on Cement (WOC)
operation. This step allowed the connection between the pin connector and the
landing ring to be tested directly. The next steps were to run the casing hanger,
performed surface cementing job, and 9-5/8” pack-off installation. Those
operations permitted the well to be temporarily suspended since the annulus
sealing area has been secured. Thus, the rig may skid to another batch well to
continue drilling activity. Figure-5 shows the pre-installed wellhead
configuration to perform No WOC activity.
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Figure 5. Pre-installed wellhead

2.1.5 Offline Surface Casing Cementing

Offline surface casing cementing was conducted to save rig time by performing
two simultaneous jobs at the same time. This activity was performed directly on
the platform instead of the rig floor during standard cementing. By utilization of
pre-installed wellhead, offline surface casing cementing could be performed.
After surface casing was landed, 9-5/8” pack-off can be installed directly to
secure the annulus sealing area, and offline surface casing cementing could be
conducted. The offline cementing activity was independent of other activities on
the rig floor. Therefore, activity on the rig floor such as skid rig, M/U drill pipe,
and BHA for the next phase can be conducted.

To perform offline surface casing cementing, the diverter has to be nipple down
after the casing hanger being landed and tested. The cementing head was used to
perform the cementing job and installed above the wellhead. Return during
circulation & cementing is closely monitored on active pit volume and visual on
the shaker. Figure-6 shows the configuration of offline surface casing cementing.
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2.1.6  Offline BOP Test & Quick Test BOP Adapter
Offline BOP test is a familiar operation in Pertamina Hulu Mahakam. The
procedure was to conduct the test on stump. This operation could lead us to do
another co-activity such as makeup tubular on the rig floor. In additionBesides
that, a quick test BOP adapter—connection could be performed without set the
tester plug first since the BOP adapter has been modified to have an o-ring and
testing port. The modification of the BOP adapter itself allowed us to do a
connection test through the testing port. In which previously, this activity
required ws—to run a tester plug through a rotary table. Figure-7 shows the

modification from the previous BOP adapter connection to the new one.

(IT0 [T]|EE] Iminim

L _||_ -

o old | o new —-—':L
I = A

L7

Figure 7. BOP adapter connection modification

2.1.7 Makeup 3-1/2” Tubing while Drilling
Makeup 3-1/2” tubing was performed during drilling activity. This co-activity
was conducted in a rig-floor simultaneously with drilling activity by utilizing a
single elevator and power tong to make up the tubing. Tubing was transferred by
crane and being received by a single elevator. Tubing was then placed in an
additional mouse hole and will be connected with another tubing. After 1 stand, 3
joints of R2 tubing, eftubing-being made, that tubing-stand could be rack back to
the derrick. Figure-8 shows the co-activity of makeup tubing 3-1/2” tubing while
drilling. This operation could be performed if the well has a tubingless

Figure 8. Makeup tubing 3-1/2” while drilling
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2.18

2.1.9

As a result, after the reservoir section was drilled, the tubing could directly be run
in the hole_by stands. It shorten the accumulation connection time required for
running the tubing. This operation could save the rig time up to 4 hours
compared with conventional activity.

Pre-Stab Tubing Hanger with Running Tool and Offline Make-Up Control

Line

Previously, a-pre-stab tubing hanger with running tool and makeup control line
were performed on the rig_floor. This activity required a 2 pressure test which
was a pressure test between the control line and tubing hanger and a pressure test
between the tubing hanger and running tool. To reduce rig duration, this job was
done in the workshop. This activity could save the rig time up to 2 hours since at
the rig we only connected the tubing hanger pup joint to the tubing below and
connected the tubing hanger control line_to control line from tubing. Figure-9
shows the pre-stab tubing hanger and control line configuration.

Figure 9. Pre-stab tubing hanger and control line configuration

Offline Tubing Cementing

Similar to offline surface casing cementing, offline tubing cementing was
performed directly on the platform instead of the rig floor. Thus, cementing
activity was independent of other activities on the rig floor. Since tubingless
cementing was performed on the platform, at the same time, activities on the rig
floor could be conducted such as:

| Formatted: Space Before: 18 pt,
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a) Single well drilling operation - Skid rig and L/D Tubular while preparing
for rig move.

b) Batch well drilling operation - Skid rig and M/U BHA for next phase or
completion phase on batch well.

To perform offline tubingless completion, BOP has to be N/D after the tubing
hanger landed and tested. It will disconnect access from the rig floor to the well.
Dedicated cementing spool then installed above the wellhead complete with
surface lines for cementing job. Since the tubing hanger was already landed, the
return during circulation and cementing are taken from uppermost lateral lines on
the CWH (10K lateral valves) connected to choke manifolds through high-
pressure hoses. Prior to N/D the BOP, two independent well barriers envelops
were established on the well. Figure-10 shows the surface line up of offline
Tubingless completion in Swamp operation.

Figure 10. Offline tubingless completion line up configuration

2.1.10 Make-Up Drillpipe while Waiting on Cement
Due to the batch drilling sequence in one platform, makeup drill pipe on the rig
floor can be conducted while waiting on cement on another well. This activity
could reduce operation time since there was continued operation from one to
another well.

2.1.11 Rigless Perforation and Sand Control Operation

Sand Consolidation is a method of stopping sand production by artificially
bonding the formation of sand grains into a consolidated mass as shown in
Figure-11. This method used epoxy resin mixtures (resin and hardener) to be
injected in the near-wellbore sand reservoir. This activity was performed on
Rigless operation by intervention barges after well completed and rig move out
from the platform. Figure-12 shows Well Intervention Barges performs Sand
Consolidation on Swamp well.
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Resin-treated region

P 4

Picture of the actual cured sample after two days

Figure 11. Sand consolidation resin component

Figure 12. SCON activity on Well Intervention Barges

In terms of production, wells completed by SCON delivered a good performance
with an average production rate of 3 MMscfd per zone and durability up to 2
years (maximum case). Compare to GP which was better on production rate (6
MMscfd per zone on average) but higher on investment cost, SCON is a more
attractive solution as the main sand control mechanism to produce hydrocarbon
from matured FSZ-shallow zone reservoirs which have a decreasing reserve and
have life time less than 2 years.
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2.2 Drilling Practices

221 Shallow Gas Best Practices

The major risk during drilling in the surface section is the shallow gas hazard.
Several incidents have been experienced by drillers within a decade ago. To
maintain a continuous awareness of shallow gas hazards, the swamp drilling team
released shallow gas best practices as shown in Figure-13. These practices have
the objective to reinforce competency, knowledge of rules, and procedures
regarding shallow gas. By applied the best practice, shallow gas hazard can be
safely mitigated while keep good drilling performance in shallow section.

DLT SHALLOW GAS SECTION ™ perramina

HULU MAHAKAM

BEST PRACTICE WCIDLTWLC

SHALLOW GAS GOLDEN RULE:
1. KEEP WELL FULL AT ALL TIME
2. KEEP CONTROL ON MUD WEIGHT

3. ALL TRIPPING UP MUST BE IN PUMPING MODE IN ANY CIRCUMTANCES
4.DO NOT SWABBING
5. AVOID HOLE PACK OFF & LOSSES

CP CLEAN-OUT ISSUE
Do NOT start CP clean out before: « Ensure circulating ot max_ Flow Rate

« Check concentration of KCI
) Ple ave ol il 1.00 66 med « Ensure MW  1.08 - 1.11 SG prior out of CP shoe
50 m3 pumpable vokume of 1.50 SG Kill Mud is bullt -umm%mnmmu
10 m3 pumpable volume of 250 kgim3 LCM is buit Shakers clean

= On Board Sio Barte 50 MT
On Board Séo Cement with Addtive 30 MT

~ Diverter function tested

Mud pump, Kill Mud and water pump ined up

Drills completed (Wel Control, ESD, Black

Shuldown, Emergency fil-up, Abandon Rig)

No Hot Work Permits

Shakers dressed with appropriate screens

DIFFICULTY TO MAINTAIN MUD WEIGHT

« Reduce ROP for 1 - 2 stands while mixing premix mud

LOSSES
Conductor Pipe Clean Out
mantain LCM 30kg/m3 in active system (Fracseal + Fracseal M

Diverter in place
+ Caco3 Medum @ 10 Kg/M3 Each )

MW = 1.08 SG (10% KCl concentration) «ALTD, spot 10 m3 of LCM pill on bottom while PUMPING OUT OF HOLE

DO NOT pass below CP shos depth f using clean out BHA
Trip out must be pumping out Losses > § md/h = STOP DRILLING CALL DRILLING SUPERINTENDENT

« Must be cured before continue driling
« Spot 10 m3 of LCM pill on bottom while PUMPING OUT OF HOLE,
reassess osses

Drilling Open Hole oy
Optimize ROP based on PWD ECD reading « Top up annulus with Emergency Sil-up pump
Limit ECD drilling at FG CP Shoe - 0.05 SG

MW =1.08 to 1.12 SG < 600 mTVD - min_ 10% KCI
MW= 1,120 1.15 SG > 600 mTVD - min 10% KCI PACK-OFF
Flow Rate as per SOI / TOP

I deemed required, circulate whie reciprocating untl Shakers ciean

Full pack-oft:

AtTD « Reduce Flow Rate, attempt to REGAIN mud circulation as much as possible
« Circutate Hole Clean until SPP and ECO back to normal and torque steady
MW =1.15-1.17 SG 1 required, 10p-up pumpIng down annukss through Emergency 1i-up kne

(Mud displacement to 1.17 SG at TD can be done for coa! stabiity
while keeping ECD < max achieved during drfling)

Tripping out PUMPING OUT OF HOLE WELL CONTROL
M fill-up discrepancy: do not Flow Check, run back 1o bottom o At any suspected sign of gain
and circulate Bottom Up .DONOT
* At positive of well fowing
- Open Diverter lines, close Diverter
- Pumps at max Flow Rate
MW Checks: « 1 well continue flowing
« To be made every 30 min + Paged (Rig PA system) - Reset stroke counter, pump 1.50 SG Kill Mud immediately & at max FR
« Use 2 pressurized mud batance (Interchangeble) ~Activate ESD, Initiate Muster ready for rig abandon

Gas readings: IF WELL IS STILL FLOWING:
11 BGG > 5% o Total Gas > 25%: STOP DRILLING « Follow ABANDON RIG PROCEDURE checklist and:
o Tripping. BGG to be < 2% - Evacuate all non essential personnel
1x Senior Personnel (RSES/Night DSV/Toolpusher! Night Pump remaining mud, then switch 1o sea water
Toolpusher) at Rig Floor during all Section - Trigger deluge system at Wellhead area
- Evacuate remaining personnel

Figure 13. Shallow gas best practices
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2.2.2 High Flow Rate
A high flow rate was applied to enhance drilling performance_by increasing the
bit hydraulic, HSI and jet impact, and also improvinq hole cleaninq -

the—ﬂew#ate—ln a swamp drllllng operatlon an enhanced row rate is applled up
to 2900 Ipm_while initially is only 2400 Ipm. A high flow rate could be used in

final section when the well was targeted in the main zone where the formation
fracture gradient (FG) has been considered strong enough. ECD-FG analysis
need to be performed during the planning phase. Upgrade on MWD turbine flow
kit is required when using the high flow rate.- Figure-14 shows the MWD flow

rate—Kit set upeenfiguration between the eptimum-high flow rate and turbine
speed of MWD.

4500 =
e Mo 200- 40 g et | =
pbmmeriods e vt )
ety g - J/ =
00 7 )
=
3500
~ RlskyOperatlon 5
3
3 :
. e e e S R R Al
H Ideal Operation / /'E/ x
§ 2500 2 1 =
/ / / - %
2000 rgiiver revevrrrereT =
) / / / - k
10 200 00 40 00 60 70 80 %0 1000
Flowrate gom)

Figure 14. Optimum MWD flowrate configuration

2.2.3 High RPM
With the spirit of drilling enhancement, high string rotation was also considered
as the parameter to achieve maximum drilling performance. High string rotation
could be expected to give better—resulis-sueh-as-higher ROP as the bit can cut
more formation with the same depth of cut in a period time and also give better
hole cleaning. A high RPM in swamp drilling operation used high string rotation
| up to 2320 rpm with the respect of Top Drive System (TDS) tool capability. A
high RPM was considered to be used in the main zone well since the shallow gas
phase has been passed._ TDS ampere set up need to be adjust during high RPM
application with take into account the actual generated torque during drilling.
Figure-15 shows TDS specifications including RPM, -and-torque_and ampere (A)

set up.
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TDS-4S TOP DRIVE DRILLING SYSTEM
Dril Pipe Torgue Vs, Speed GE 752 High Torque Shunt Motor
55.000 -
50,000 50,100
INTERMITTENT
e w5 | B 30A-15Kib.ft—230 pm
EONT\PIJDLISI Ow GEnR BARARRAS
5 0o 40A —18 kib.ft— 210 rpm
£ e 57A — 19 kib.ft — 200 rpm
w
8 32,000 INTERMITTENT
5 30,000 1
20,100 CONTINUOUS N N
g ! . HIGH GEAR
25000 - .
3 I
=] { |
© o | ] !
w | SR I E S S— ]
] I ] Pcuiead n s Area
E o ==l
[<] b 1
2 |
10,000
‘-l
om0 ] : }__ |
| 130 RPN 205 RPM | 1
| " ~ih
L) S— > 2h L
Q 50 100 150 200 250 00
RPM
Conmuous Toegue Values ar Dased on 1250 Armanse Amos.
Irtsemitiont Torque Values are based on stall at 1400 Amps with a 7 second maxisw duration
Aduced Fleid arsa. |5 based on a 30 Amps Fiekd

Figure 15. TDS specification

2.24 Bit Best Selection
Combined with a high flow rate and high RPM, drill bit design was also
considered to complete the enhancement of drilling performance. The drilling
team designed the drill bit based on 2 criteria, there are:

a) Total Flow Area (TFA): TFA was designed to give HSI results more than
4.0. HSI is a measure of the energy needed to counteract frictional energy at
the bit. HSI is proportional to hydraulic jet impact force to the formation.
The higher the HSI resultand jet impact force ; -athe better bit cleaning; and
better ROP could be achieved.

b) Aggressiveness and Stable: Depend on the formation hardness, aggressive
and stable bit design were the best bit application in swamp area up to 3700
mTVD. tTo get a more aggressive and stable bit, bit design was
programmed with a less double row cutter, lower back rake angle, more
than 50% cutter_exposure, no depth of cut limiter (DOCL), non-
connectingen blade, and high open face volume—te—improve—eutting
evacuation. Figure-16 shows the drill bit parameter which considers
achieving maximum performance.
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Bitbody Mounting post

~ Back rake of POC cutter. POC bits drill through
formations by shearing the rock. Back rake angle
controls how aggressively the cutter engages the
rock.

¢ Cutter Number & Size

* Number of Blades

X

Backrake Cone & Nose + Depth Of Cut Limiter

% % * Spiral / Straight

Figure 16. Bit selection parameter

{Formatted: Indent: Left: 4.6 cm

J

2.2.5 Fast String Connection
Statistically, connection practice could take more than 35% of drilling time. To
shortengueeze this duration, the swamp drilling team optimized the connection
by reducing pre-connection time and survey time. Pre-connection time practice
was updated_(0.5-1 single Backream and TnD every 3-5 stands) and survey time
only took 30 sec by theoretical sync on MWD-LWD without thethe wait on Sync
and Survey confirmation as belew-seen in Figure-17 and Figure-18.
Conn Steps old Way Partial Fast Connection Fast Connection { Formatted: Indent: Left: 1.9 cm
1 Backream 1 single — 1 stand Backream 0.5 -1 single* Backream 0.5 -1 single*
2 Take T&D every stand Take T&D every 3-5 stands* Take T&D every 3-5 stands*
3 Set on slip Set on slip Set on slip
4 Pump off, Break out connection Pump off, Break out connection Pump off, Break out connection
5 Clean elevator (took 1-2 mins) Clean elevator (took 0-1 mins) Clean elevator (took 0-1 mins)
6 P/U new stand, make up connection P/U new stand, Make up connection P/U new stand, Make up connection
7 Pump on with low FR ;L;vsn:r:r;::‘irt‘l;;::?ng FR directly just after the gl;rsn:r(e:r;c\:\:rt‘:;rei:fng FR directly just after the
s Release slip Wait for MWD-LWD synchronization (2-3 mins), | Wait for MWD-LWD theoretical sync (30 Sec),
no need to wait good survey confirmation no need to wait Sync & Survey confirmation
9 Increase FR to drilling FR Release slip Release slip
10 Wait for survey result (3-5 mins) Drill ahead Drill ahead
11 Drill ahead
Cum Time 10-13 minutes 7-9 minutes 5-6 minutes

Figure 17. Evolution of Connection Practice
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OLD CONNECTION FAST CONNECTION
;Zﬂ I—=rComsten —{Camesilome Mo Cocin
E l
E [l ‘ |
i | |. n' ‘I .‘.l ‘
| \ \ Ll
A nm. mm..mm.hl.m i ......h. ||..|h |||| (gt UL
£ w 00 10 60020 00 2020 40 90 0 0 20 mn 0200 TS T
< 24hrs = ‘ 24 hours
| Cum Time | 10-13 minutes | | 5-6 minutes |
Figure 18. Comparison between old and fast connection method

2.2.6 Team Motivation

To support all initiatives, team motivation should be built all along from down to
top. All teams were encouraged to have a sense of belonging to get new
achievements every single time. Start from setting up the goal and strategy which
involved all team members. —unti-Ameotivating-all team was also motivated by
daily call and pre-spud meeting. In addition, Feam-consolidation in team was
strengthenalse-eenducted sueh-asby having monthly birthday celebrations for all
team members and meet up on-shore. Figure-19 shows several activities to
encourage the performance of all team members.
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‘ Figure 19. Team consolidation

3 Result and Discussion

Implementation of massive co-activity and best practices have delivered significant time saving of
24% for SLA wells and 27% for ELA wells. As a result, the 2020 average cost of SLA well is 2.6
MUSD while ELA well is 4.1 MUSD. Figure-20 and Figure-21 shows the reduction of well
duration and cost year after year. Those practices have also made a new record of fastest well
completion in 2.17 days and highest drilling ROP for 141 m/hr with drilling 2303 m in the first 24
hours.
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Figure 20. Well duration evolution in Tunu field for TMZ and TSZ
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Figure 21. Well cost in Swamp operation
4 Conclusion

| Massive co-activity operations and mastering drilling practices have been successfully
implemented since 2019 without any safety incident and related NPT. The co-activity operation
will give more significant savings in the batch drilling in which more than one well being drilled

| in the platform. This achievement shows_-a-positive results, opening more well candidates for
future development in Mahakam.
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