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Dimension  [mportant parameter for cleanout

» Reservoir Details (Pressure, Temperature)

» Well Details (Accessories, Completion size)

» Fill Characteristic (Size and geometry, volume)
» CT String & BHA
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Flow Summary

SUMMARY OF FLOW RESULTS

Produced Fluids

» Reservoir Details Fessre oo efosers

Fluid Compaosition: Qil Only
P T t Circulated Fluids

(Pressure, Temperature) Cresae s _—
Liquid: 1.00 bblimin
Solids: 0.00 bblfmin
Gas: 300.0 scfimin
Circulation Point: 1485.00 m
HHP Required 76.22 HP
COMPLETION:

Wellhead Pressure__._.____ ...

Hydrostatic pressure loss.............
Friction pressure loss.__.__._._._.
Kinetic pressure loss.................
Restriction pressure loss............

Equivalent Circulation Density[ECD]...

1216 psig

7222 psi

101.4 psi
0.3 psi
0.1 psi

3.97 Ib/gal (US)

Perforation Pressure. ..o 9450 psig
Hydrostatic pressure loss............. 90 4 psi
Friction pressure [0ss................ 37.0 psi
Kinetic pressure loss................ 0.1 psi
Restriction pressure loss........... 0.7 psi
Bottom Hole Pressure. ... 10729 psig
FROM CIRCULATION POINT TO WELLHEAD:
Liquid transit time. ... 12 min
Gas transittime.__.____ .. 9 min
Annular volume ..o 29.8 bhi
Prepared For: PCSB Analysis: Apr 24, 2024
Prepared By: Hafiz Circa™: 23.1.0.0 PDWEI’Gd b_"f
Scenario: SC0 until top of EOT Cil'CEI ™

File: C\Users\PubliciDocuments\CTREVinca\Circa Jo...\Dulamg B-28L.c32
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ries, Completion size)

» Well Details (Accesso
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Important parameter for cleanout

. =

3-D Plot Of Well Profile
i 'welData RigUp JobDesign Tranzient Reports  Graphs
‘wiell Profile : Completion  Praduction Temperature
I Comporerts Gas Lift
Cormplex Annuluz
Congider Helical Deformation of the Complation Completion Material Def...
Set D own WWeight: 0.00 |t
| @ @
+H Component From To D
1E]| m | 0w | in
&P Tubing |D.DDD 2107.000 24992
555 147.700 213
Mipple 300,500 2813
Side Door 1898900 2813
e Packer 1404500 2887
*‘ﬁi% ;?n Side Door 1515 900 2813
ﬂ%:f*ﬁ## 2 = Nipple 1991 600 2813
H WW% ;’;‘3 & Packer 1996 600 2.887
- _@FP :. 500 .-,_-rd? Side Door 2003700 2813
E*B%E ; z "\. l_q§”' ;',:m Mipple 2017900 2813
Tl . g Facker 2023.000 2887
’ Side Door 2028.000 2813
Mipple 2073.800 2813
MNoao Nioole 2096.000 2.780
e un 4
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» Fill Characteristic (Size and geometry, volume)

Settling Velocity = Distance / Time

Annular Velocity =
Flowrate / Annular Capacity

) Distance, ft

Q, Flowrate
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» Basic rule of thumb for solid lifting is Fluid Annular velocity >
Settling velocity .

» For reference only, the recommended speed of fluid as per
table below :

Fluid Velocity

Hole Size/ Orientation API ft/min ; I Particle Fall Rate
Units

_ Particle Transport
Vertical 50
4.75” OH — 5.5” Casing 180 Fy

) Drag force

6.25” OH / 7” Casing 200 T

Annu la?"ﬂy

Friction F f
force

Wellbore Gravity force 6
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» However CIRCA is more Accurate, using empirical Data (Testing actual
condition) inside the software :

» Fit math model to the data and Integrate math model result into
CIRCA
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Preset Fill Data in CIRCA- CTRAN

Formation Sand

Irregular shape & size
SG 2.65
Size Range: 0.001 to 0.190 inches

20 / 40 Carbolite

Spherical particles
SG 2.71
Size Range: 0.017 to 0.033 inches

20 / 40 Bauxite

Spherical particles
SG 3.56
Size Range: 0.017 to 0.033 inches

7mm Rock Chips

Irregular shape
SG 2.71
Size Range: 0.25 to 0.3 inches

az1S




Well Data : RigUp Job Design Transient Repots  Graphs

N eu Surface Equipment  wark Sting g Bottom Hole Assembly

[ ] ] [ ] : BHA Components  BPY/PDMMozzle/T omado Roto-let/Separator
bimension_ CT String & BHA
Your:Integrated Solutions Partner

BH Shear Limit pog lbf BH& Compression Limit pon lbf
[T Calculate Ball Drop Travel Time  Steel Eall Size: RTINS
r . _ Burst Pressure: psi Tol 2
‘whell Data : RigUp Job Design Transient FReports  Graphs e
TeleCail Type:

Surface Equipment : “Work Sting - Battom Hole Aszembly

[ Internal Cable Option Cable Definition
Companent Length D ap Rialler
oD Upset OO: in Joint Length: m = - = =
LS ; End Connecar 0.0 1.000 2125 10
Matarhead Assernbly 280 1.000 2125 1.0
Downhale Filker 320 1.000 2125 1.0
. . . . Mozzle 1.00
Import cycle sting file. .. Load CTES string data... Load GLOBAL CSY string data...
Length ao Whip End Thickness True-Taper [R) Continuously-T aperec
m in in
4412530 1.500 0125 ] O] —
Calculate EHA weight: B61.01 Ik
BH, Length: 7R ft
Calculate WS Internal Yal.: 2197 hhl
WS Total Length: 4412590 m

W5 Tatal Weight: 2657420 |k
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CT String & BHA
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Solid Distribution Graph (Example 1)

Solids Bulk Cross Sectional Area
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CIRCA - Cleanout Graph / Table

Solid Distribution Graph (Example 2)

Solids Bulk Cross Sectional Area

Ctran Analysis

o

Solids in Completion[%] Completion Solids After Penetration[%]

2
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Solid Distribution Graph Example 2 (Zoom IN)

Solids Bulk Cross Sectional Area

Ctran Analysis
(@] [®]
Solids in C%pbeﬁon[%] Completion Sclids I%ﬂer Penetration[%:] New Perforation depth
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Ctran Summary

SUMMARY OF HOLE CLEANING RESULTS

Initial Condition:
% of fill interval occupied by solids before cleanout ... 100.0 %
Topoffill ... 225701 m

SOIId/fI” inside the well  _} Deepest Circulation point .. 232300 m

Bottom of fill ... 232300 m

Initial Volume of Solids..___.__.....__._________ 1.3 bbl

Initial Mass of Solids.............................. 642.3 Ib

alids type. WMUd Residue/Formaton Fines

Fluid Description: Nitrified Water

Penetration Hole Cleaning Mode:

Penetrationrate....._..___..______.____ . 5.0 ft/min

Penetrationtime_...._._..._____________ 0.72 hr

Solids volume in the well after penetration ... 1.3 bbl

Solids mass in the well after penetration ... 642 3 Ib
Circulation time after penetrate

Circulation Hole Cleaning Mode:

Hole circulationtime ... .. 1.00 hr

Solids volume in the well after circulation........_.___ 1.3 bbl

Solids mass in the well after circulation.............. 642.3 Ib
Wiper trip time Wiper Trip Hole Cleaning Mode:

Wiper Trip Scheme: User Specified rate, Tornado not

Wipertriptime .. 6.41 hr

Solids volume in the well after wipertrp ... 0.0 bbl

Solids mass in the well after wipertrip ... 00Ib

Volume of Fluids Pumped Duning Penetration, Circulation &

Wiper Trip:

Gasvolume ... 1464000 scf

Liquid Volume ... 341.6 bbl

Penetration, Circulation & Wiper Trip time .............. 8.13 hr

14
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Flow Summary

SUMMARY OF FLOW RESULTS

Produced Fluids

Circulating Rate suggested from CIRCA

Perforation Pressure

Pressure known at: Perforations
Production Mode: No Production

Fluid Composition: Qil Only
Circulated Fluids

Fluid Composition: Nitrified Water

Liquid: 0.70 bbl/min
Solids: 0.00 bbl/min
Gas: 300.0 scf/min
Circulation Point: 232300 m
HHP Required : 4222 HP
COMPLETION:

Wellhead Pressure............ccooooeveieeeiieeeeeee 3245 psig
Hydrostatic pressure loss........_.. 830.3 psi
Friction pressure loss_........._____ 3779 psi
Kinetic pressure loss................ -2.6 psi
Restriction pressure loss....._..__ 0.9 psi

Equivalent Circulation Density[ECD]...

561 Ibigal (US)

Perforation Pressure_______.______. . 15310 psig
Hydrostalic pressure foss............ 16.0psi
Friction pressure loss..._..._.____ 8.9 psi
Kinetic pressure loss................. -0.1 psi
Restriction pressure loss........__ 0.2 psi
Bottom Hole Pressure..._.._ .. 15656.0 psig
FROM CIRCULATION POINT TO WELLHEAD:

Liquid transittime.__..___.____________ 16 min
Gastransittime._..__...__._________ 15 13 min
Annularvolume._.____.____________. 27.5 bbl
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Volume below circulation point.__.__.__.____ 0.0 bbl

Total liquid volume..__.._.....___..__.. 12.7 bbl
Totalgaswvolume.._......__ . 147 bbl
(Surface equivalent)..._....._..._____._ 4264 0 scf
WORKSTRING:

Liquid: 0.7000 bbl/min
Gas: 0.43 MMscfiday
Pressure at reel rotating joint............................. 24469 psig
Friction pressure loss onreel........ 654.8 psi
Hydrostatic pressure loss on reel_.._ 0.1 psi
Pressure inside WS at Gooseneck.........ooooeeieeeeeeen. 17921 psig
Hydrostatic pressure loss............. -1176.3 psi
Friction pressure loss............... 1169.1 psi
Equivalent Circulation Density[ECD]... 0.03 Ib/gal (US)
BHA total pressure loss ..................... 2433 psi

BHA Hydrostatic loss ... -0.1 psi

BHA Friction loss ... 0.2 psi

Nozzle ..o 243.2 psi

Expected bottomhole pressure exit nozzle  $
Circulation Point pressure ... 1556.0 psig

FROM REEL ROTATING JOINT TO CIRCULATION POINT:

% Liquid transittime ... . 17 min

B Gas transittime 15 min

S Displacement Volume..............cc.coooooeeio. 16.7 bbl
Internal Volume .. 18.8 bhbl
Internal liquid volume____________ 12.0 bbl
Internal gas volume.______._____________ 6.8 bbl
(Surface equivalent)..................... 45281 scf
Length of Workstringonreel ... 1365.30 m

16
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Cleanout Graph / Table
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Flow State Flow State (continued)
. . . Completion | [Workstrin Concentric i P &
Measured Temperature Completion | Workstring | Concentrit Litr:uid Liquid ¢ Liquid Measured Completion | Workstring | Concentric CDn‘_Iple_tan Wor.kst_rlng Con.cerjtrlc
Depth[Flow] Pressure Pressure Pressure Veloci velocit Vvelocit Depth[Flow] Temperature Pressure Pressure Pressure Liquid Liquid Liquid
e Dc't_y e °f"" y e °°_' y Velocity Velocity Velocity
m ft/min ft/min ft/min m ft/rmin ftdmin ft/min
00 40.0 3245 17921 0.0 7o P40 0 2042.0 95.0 1385.3 1838.4 0.0 581 716 0
16.2 408 3354 1799.8 0.0 697 B40 0
2062.0 954 1397 .2 18355 00 580 717 0
387 418 3505 18107 0.0 680 841 0
2073.8 956 1404.3 1833.9 0.0 483 718 0
61.3 429 3658 18215 0.0 664 841 0
2096.3 96.1 1417 .7 18307 00 482 719 0
83.8 440 3811 18324 0.0 649 841 0
106.4 450 296.5 18431 0.0 635 ba3 0 21189 96.6 14311 1827 5 0.0 481 720 0
1289 46.1 4119 1853.8 0.0 623 " 0 2141 .4 970 1444 7 1824 3 0.0 480 721 0
15 472 4274 ABGAE 0.0 732 . 0 2164.0 975 1458.3 1821.2 0.0 574 722 0
1697 48.0 4401 18733 0.0 601 040 0 21794 97 .8 1467 .7 1819.0 0.0 479 722 0
192 2 4G 1 455 9 1884 2 00 591 42 0 22020 98.3 1481.3 18159 0.0 572 723 0
214 8 50.2 4717 18951 0.0 580 B42 0 2217.4 98.6 1490.8 1813.8 0.0 A77 724 0
237.3 51.2 487.7 1906.0 0.0 571 842 0 2240.0 99.1 15046 18107 0.0 570 725 0
259.9 52.3 503.7 1916.9 00 562 B43 0 2257.0 99.5 1515.1 1808.3 0.0 569 725 0
282.4 534 919.8 19277 0.0 593 pa4 0 2260.4 99.5 1517.2 1807 .8 0.0 471 725 0
305.0 044 9358 1938.4 0.0 653 p46 0 2283.0 100.0 1531.0 1804.7 0.0 470 726 0
3052 544 5361 19385 00 545 pa7 0 2299 4 1003 15412 1802.5 0.0 471 727 0
3218 555 9522 19489 0.0 °38 P48 0 23220 100.8 15552 1799 4 00 620 728 0
3504 56.5 568.1 1959.0 0.0 530 B52 0
23227 100.8 1555.8 1799.3 0.0 470 728 0
3729 575 5838 1968 .6 0.0 524 BE5 0
2323.0 100.9 1556.0 1799.2 0.0 470 10342 0
3955 B85 5994 19779 0.0 817 B59 0
418.0 594 6147 19866 0.0 51 BG2 0
440 6 60.3 629.7 1994 8 0.0 506 BG6 0
463 .1 61.2 644 4 20025 0.0 501 BEO 0
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Solids Removal after Penetration to Target Depth
CTran Analysis [Transient response dunng Circulation and Wiper Trip]

Solids Removed at Wellhead [20] Wellhead Solids Rate
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Cleanout Graph / Table

Tripping Speed to be used while Pulling Out of Hole

CTran Analysis

Pull Out of Hole Rate [ft/min]

1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100
Circulation Depth [m]
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