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Abstract

In this study, as part of the “Small-scale CO, Injection-Demonstration Project in Offshore Pohang
Basin”, we performed drilling and completion of a CO; injection well from the offshore platform
installed in the Yeongil Bay, Pohang city, Gyeongsang buk-do. The drilling of injection well was
carried out from an offshore platform installing on the sediment formations of the Pohang Basin.
Drilling diameters were reduced by stages, depending on the formation pressure and groundwater
pressure along a depth and the casing installation and cement grouting in drilled hole were performed
at each stage. The injection well was drilled to a final depth of 816.5 m with a hole diameter of 4 7/8
inches (P 124 mm) and the perforated casing for an injection section was installed in a depth of
746.5~816.5 m. Injection tubing, packer, and christmas tree were installed for the completion of an
injection well for CO,. The validation project of the CO, injection was accomplished successfully by
drilling the injection well and installing the injection facilities, and through the suitable CO, injection
process. The current injection facility is a facility for small-scale injection demonstration of 100 tons.
In the case of large-scale demonstration facility test of a capacity of 10,000 tons, research is underway

through the upgrading of the injection facilities.
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Fig. 1. Hole diameters of an injection well and sizes of corresponding casing.
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Fig. 2. Location of the injection well.

Table 1. Specification of the offshore platform

Component Material Weight (ton)
API 2W Gr.50
Jacket API 5L GrB 152
Pile API 2W Gr.50 132
Deck SM490B, SS400 139
Total 423
@ 25,000 @ KEY PLAN
|I 5,500 ] 14,000 1 5.5nu]|
DL (11060 | |48 " ®© @ -
N F— = T
DL.(+480 it &
JACKET CAN
©1041.4x25.4t %,
JACKET LEG
P1016x12.7t
SeaBed DL.()15.90
STEEL PILE
$914x25 4t
DL. (-) 47.40 |:
Dﬂmﬂ'ﬁ%m w Waam;:e"::'l. Rock %m

JACKET PILE TIP (Mudstone)

Fig. 3. Basic design for the offshore platform.
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Table 2. Milestone of injection well drilling

Component Period Remak
Setting 2016. 10. 17. ~ 2016. 11. 08. Equipment mobilization
(land and maritime transportation)
Well drilling 2016. 11. 09. ~ 2016. 12. 07. Intermediate drilling
Well completion 2016. 12.08. ~ 2017. 01. 12. Injection section
Injection demonstration 2017.01. 13. ~ 2017. 01. 20. Injection facilities Install
Oct.17.2016 Nov.16.2016 Dec.16.2016 Jan.15.2017
0 6@—o
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wo| § @
éﬁ 5’ & ' WELL
200 § DRILLING
300 | 5 % WELL
E COMPLETION
| 2.
400 | %
= = CO2 INJECTION
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= ®
a E
600 | \\\o@}}‘\%
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700 @a{\v“ Y
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900 | \%%\\\‘(\ Yemas Tree

Fig. 4. Drilling schedule of the Injection well.
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18 SRR A2 2GS 24510318 mm— @302 mm— D254 mm— D200 mm— @124 mm)THAE 27
WALS ARl 38 E9MY Q)1 2|43) olgltt. 2 3782 U FRAIIHAL S inch(D139.8 mm) AloVd=
Aok, A2 23S XAt Fig. 5).

Radius (mm)

250.0 150.0 50.0 50.0 150.0 250.0
0 T Sealevel
: Sea Bed iJj
50 : ¥
121/2" I
100 [oalé.cj 5 i 114"(#355.6)
DriIIingi' 5 ‘_ ‘ Structural Casing
isg [l e - | 12" (g3185)
[11 7/8 ; ‘Conductor
9302.0 Casing
200 Drilling
Ry | 00 DN | | [ 10" (8267.4)
sl Surface Casing
300 i
10"
350 (9254.0)
— Drilling
E 0 . St
s 8" (9216.3)
o 450 Intermediate-1
o < Casing”
500
550
600 5"(139.8)
: Intermediate-2
650 ; ’ Al 1§ Casing - -
700 278
{9200.0) I
730 Drilling AA]H " s
R, 3'(989.1)-  unit
: 4"(p114.3) 17 =" Sereen
800 Slotted Casing : - Inch{mm)

Fig. 5. Status of well drilling and casing installation.

FUY 22 ASEA 2 AAES HHgste] ofefieh Zo] AlESISitK Table 3, 4).
O AFAde) a8 I 9 AT A FRE sl U F il Seieh AR F-& AoV (structural

casing; @355.6 mm) ¥ %= 70|14 (conductor casing; @318.5 mm)S R[5t I} W2ES- 9f5to] AJHIE 1

@ Bolal siRoll A5 922 o7} &R BB AT LR Aol UL WAIS kel 11 78 inch
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Table 3. Installation status of casings by depth

L . Drill size Casing size
Component Dirilling section (m) - -
inch mm inch mm
Structural - - - 14 355.6
Conductor 0~58.5(58.5) 1212 318.0 12 318.5
Surface 58.5~120 (61.5) 117/8 302.0 10 267.4
Intermediate- 1 120~660 (540) 10 254.0 8 216.3
Intermediate-2 660~756.5 (96.5) 77/8 200.0 5 139.8
Injection section 756.5~816.5 (60.0) 47/8 124.0 3 89.1
Table 4. Specification of the casings
. Casing size (mm) .
Casing (inch) OD/ID/T Material
Structural (14) 355.6/340.4/7.6 i
Carbon Steel Pipes for Structural purposes
Conductor (12) 318.5/304.5/7.0
Surface (10) 267.4/254.6/6.4 . . .
) Carbon Steel Pipes for Ordinary piping
Intermediate-1 (8) 216.3/204.6/5.85
. Carbon Steel Pipes for Pressure Service
Intermediate-2 (5) 139.8/126.6/6.6
STS 316L
AlHIE J2t2E

c
AHE 121072 A 55t Alo)d Ale]o] g7k AHE & 29 55 $HYehE S ok Alg oIt} API= A%
2ot R, 287 s Ak 5ol et A[MIES Class A~J 2 B57ohH, 115 7P 724 o|m -84 0 2 AL85t
4= Q= Class G A|HIEZ} A A4 FollA de o] 8= glek
HIE 7ol IE COyofl thet FAV AAETE G class AHIE= 67l do] Zfsto] e FAlo] dhAgst2] o= Zo]
ZA72] tSK(Calgary University) 2] A|@ oA €R1%] 2] © ™ (Barlet-Gouedard et. al., 2008), 2 AFAO|%E G class A|HE

SAE Alo) g 2] & A 0 7] /8 FHE Sl AHIE ek Ela 3SR AHIE Tk "2 U9

2 AlJt AEAo] A, R|HmA0] A (surface casing) DA77 EZEH T AHE (portland cement) S AF8-51] 12198
o
=

—_

AAEIACE S7070] 4 (intermediate casing) A2 77 5 CO, FATL ARl = Ui 0] 93F G Class A|HIES
A8t of| et FAd S7F B A 2SS WAIskaAL HaE ARSIt (Table 5).

Table 5. Depths and volumes of cement grouting

Section Volume (m°) Material
Conductor Platform~58.5 m 0.7 Portland cement
Surface Platform~120.0 m 43 Portland cement
Intermediate-1 Platform~660.0 m 14.5 Portland cement
Platform~440.0 m 7.7 Portland cement

Intermediate-2
440.0~746.5 m 6.2 G-Class cement




Cement Milk

)

|
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%
LatCﬂdown plug

Fig. 6. Schematic diagram of cement grouting.

2 2+ (Well completion)

Unit
Inch{mm)
Intermediate Casing =1 : 8 (®216.3)

Depth : 660.0m

Diiling - TIL 7 7/8 (#200.0)
(Tricone Bit method)

Intermediiate Casing =2 : 5 ($139.8)
Depth : 746.5m

Driling- IV 4 7/8 (©124.0)
(Tricone Bit method)

Slotted Casing : 4 (©114.3)
Screen © 3 (®89.1)

Depll'l:&lﬁ.ﬁl’:n

Fig. 7. Details of injection section (lower completion).
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Table 6. Installation process of injection string

Stage Description

* Scaffold production and installation
- For Pipe Support installation
- For Plug Embed Plate installation
- For Pipe(vertical) Support installation

2 * Pipe Support and Plug Embed Plate installation

- Beam installation for Pipe(vertical) stanchion
- Measurement of verticality of the Beam

- Tower installation for Pipe(vertical) work
4 - Winch installation for Scaffold and Kibble movement
- Connect with Scaffold

* Screen(perforated) Pipe installation

> - Pipe(vertical, perforated) 13EA x 6 m installation
6 * Packer(3.1 m) installation

- Rubber Packing installation
7 * Pipe(non-perforated) installation

- Pipe(vertical) 122EA x 6 m installation

- Pipe(vertical) 1EA installation (Final Spool)
8 - Blind flange installation
- Pipe(vertical) connect to Injection well

ZF9ke 17 SHE7ES 1.5 inch(P38.4 mm) S-27HS A5k, w7 AFRLZES 1.5 inch(D38.4 mm) F-ETHS
A5}, B3 Az Al A& (coupling)= 6 m 74 0 2 Ax]sto] MEZ 20| A(centralizer) 2 2] X&) 2] I(lifting
1- O

lug) 7152 5ASHE S Sheick. v} AT ABS A 02 A BSIG0on], 8 B HAIs] Slste] v
AR AP 2GS WS vl T A E Asto] o} Stelstnt. vlakrl At AARIES o] dietel
HE1 Q1Eo] FhE Aol 2 SakA o, Bl monmagnetic) B AR £ AFgEHs AT

AKliquid penetration test : PT)E Al¥5IAtHFig. 8).



Fig. 8. Views of liquid penetration tester (PT).

A AFEE CO, 7HAol /35 2] gl 2o 5
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89mm O,D, DuraFRAC Packer Rated Pressure vs Inflation Diameter
Inflated Diametes, Inch

ai a5 39 43 47 5] 5.5 59 63 67 T

11000 | | 758

10000 + — + B89

8000 4 - _\ A 1. 1 3 i 5 ™ | g21
& soa0 | \ o @
g @
B | 2
& 7000 1 28 @
& \\ g
= 1 =

414
Bl " STPTY FPPTTT PITYY (TTIT) .}.\ 2
| RS (40 MP, . T
£ a000 | :E N | o6 &
2 4000 + & 276 B
= tg N =

o0 3 P

| b= |
2000 1 L= T 38
1000 E§ &9
=in
0o 4 "
80 %0 100 10 120 130 140 150 160 170 180

Intiated Diameter, mm

Fig. 9. Performance result of an urethane expansion packer.
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FUTE AR A0 00,8 LU 0 52017 o B PPl 4IS P lef e CO
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Fig. 10. Diagram of the christmas tree and wellhead.



Fig. 11. Installation process of the christmas tree and wellhead.
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