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Tom tat

Theo thiét ké dugc phé duyét trong chuong trinh khoan cla giéng khoan mé Hai Thach, doan than giéng phia dudi cap dng chong
|tmg 16” (dudng kinh trong 14,85”) sé dugc thi cdng bang 2 bd khoan cu dan tdi gia tang thai gian va chi phi gom: khoan doan giéng dan
hudng 12,25”bang chodng khoan PDC dén chiéu sau thiét ké va st dung thiét bi mé rong thanh giéng d& ma rong doan giéng dan hudng

|én 14,5”va 16,5” dé tha ong chdng 13,625".

Bai bdo gidi thiéu nghién ctiu, tinh toan thiét ké t6i uu hda bd khoan cu vita md rong doan than giéng nhu thiét ké dong thai giam
thiéu thai gian kéo tha qua d6 nang cao hiéu qua kinh té ky thudt thi cong giéng khoan. Thiét ké nay duoc dua vao thit nghiém sau khi
chting minh hiéu qua vé mat ly thuyét. Két qua ap dung thiét ké toi uu hoa bd khoan cu mé rong than giéng trong qua trinh khoan tai
giéng khoan md Hai Thach d& dem lai hiéu qua thiét thuc, mé ra hudéng tng dung mdi trong tuang lai cho cdc md ¢é cling cau triic giéng

va diéu kién dia chat tuong tu tai Viét Nam.
Tur khoa: T6i uu héa, bo khoan cu, mé Hai Thach.

1. Gigi thiéu

Giéng khoan mo Hai Thach dugc thiét ké véi cac cap
éng chdng nhu sau: Ong chéng dan hudng 30” x éng
chdng bé mat 22" x 6ng chong Iting bé mat 16” x 6ng
chéng trung gian 13,625”" x 6ng chéng khai thac trung
gian 10”x 6ng chéng khai thac 5,5” (Bang 1).

Viéc dung 2 bo khoan cu khéac nhau xuat phat tur yéu
cau ky thuat, thiét ké cling nhu do han ché cla thiét bi,
cuthéla:

- Yéu cau bat budc cho doan giéng khoan dudi 6ng
chéng ltng 16" phai c6 dudng kinh nhé nhat 1a 16,5” dé
dam bao cho viéc chéng va trdm xi mang cap 6ng chéng
13,625" dugc tot nhat.

- GiGi han dudng kinh trong ctia 6ng chéng liing 16"
13 14,85” nén chi c6 thé khoan doan than giéng c6 dudng

Ngay nhdn bai: 5/9/2016. Ngay phan bién ddnh gid va siia chita: 5/9 - 26/9/2016.
Ngay bai bdo dugc duyét ding: 24/12/2018.
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kinh 16n nhat 1a 14,5” phia dudi cap 6ng chong nay va sau
dé sé phai ma rong thanh giéng khoan 1én 16,5" theo yéu
cau.

- Han ché vé thai gian nén khong thé san xuit mot
choong khoan kich thudc 14,5” ding tién doé (kich thudc
ctia chodng khoan nay khéng phé bién) va chi phi sé rat
cao. Do vay da chon khoan 16 dan hudng dudng kinh
12,25".

- Khong c6 thiét bi khoan dinh hudng nao phu hgp
vGi kich thudc dudng kinh 16 khoan la 14,5" nén phuaong
an lua chon sé khoan doan dan hudng 12,25” sau d6 sé
m& rong lén 2 cdp khac nhau (tir 12,25” [én 14,5” va tu
14,5"1én 16,5") (Hinh 1).

2. Giai phap lua chon thiét ké téi uu
2.1. Gidi phdp dugc phé duyét theo thiét ké

Vé6i chuong trinh khoan da dugc phé duyét, doan
than giéng phia dusi cdp éng chéng Itng 16” (dudng
kinh trong 14,85") sé dugc thi céng bang 2 bo khoan cu
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Bdng 1. (du tric dng chdng ctia giéng khoan mé Hdi Thach

Maé ta Mac thép inh ngoai kinhtrong trong 6ng ngoai éng
A n)  Gm (psi) (psi)  (x1:0001bs)
Ong chéng dan huéng 30” X56 456 30 27 4,900 4,090 7,521
Ong chéng bé mat 22" X80 224 22 20 6,360 3,870 5,278
éng choéng trung gian 16” P110 96 16 14,85 6,920 2,340 3,065
Ong chéng trung gian 13,625" Q125 88,2 13,625 12,375 10,030 4,800 3,191
5 héna khai théc 1075 x 10" SM125S 73,2 10,75 9,394 13,670 10,810 2,660
ng chong khaithac 10,75"x1 SM1255 68,7 10 8672 15050 13,370 2,516
Ong chéng lting du phong 7,625” P110 39,0 7,625 6,625 12,620 11,080 1,231
éng choéng Iting khai thac 5,5” SM13CRS-110 29,7 5,5 4,376 19,670 20,180 959
éng chéng khai thac 5,5” SM13CRS-110 23,0 5,5 4,67 14,530 14,540 729
1 1
1 1
1 |
1 1
1 |
1 I
1 |
o 1 1
Ong chéng dan huéng 30” 1 1
Doéng bua : :
1 1 }
1 1 Q 30” Ong chéng dan huéng @320m TVD
1 |
1 1
| 1
Poan than giéng 26” ) r
#1: 26" BHA (Motor /MWD) drill vertical to Section TD 1347.0mTVD
/1348.0 mMD; WBM, KCL /PHPA 9.2~9.5 ppg MW
R 22" Ong chéng bé mat @ +/- 1,341.5m TVD

turn right Section

#1.18,125" Hole BHA (RSSMWD/LWD/DH Dynamic), KOP 1,458
mMD, 1.8°/30m BUR, Complete build/turn to Max. 32.0°
Inclination/5.5°

Azimuth to section TD SBM 10.5 - 12.5ppg MW [Normal Barite]

A Ong trung gian 16” @ +/- 1,341.5m TVD

I
I
I
I
I
I
I
I
Poan than giéng 18,125” Kick- off & Build & 1
I
I
I
I
|
I
|
|

Poan than giéng 12,25” x 16,5”

Khoan gitr géc [32,0° géc nghiéng/5,5° géc phuaong vil
#1.12,25" Pilot BHA (RSS/MWD/LWD/DH Dynamic) to section TD.
#2.12,25"x 14,5" x 16,5" Under Reamer BHA to section TD;

SBM 14.5 - 15.9 ppg MW [Normal Barite]

: -

y A Ong trung gian 13,625" @ +/-2,870m TVD

Poan than giéng 12,25”

Khoan gilr goc [32,0° géc nghiéng/5,5° géc phuong vi]
#1.12,25" BHA (RSS/MWD/LWD/DH Dynamic) to section TD;
SBM 17.3 ppg MW [Fine Grind Barite]

Ong chéng khai thac 10” @ +/-3,356m TVD

Poan than giéng 8,5”

Khoan gitt g6c [32,0° géc nghiéng/5,5° g6c phuong vil J L
#1.8,5" BHA (RSS/MWD/LWD/DH Dynamic) to well TD; SBM

17.2-17.3ppg MW [Fine Grind Barite]

Ong chéng Iiing du phong 7,625” @ +/-3,500m TVD

i |\ Ong chéng khai thac 5,5” @ +/-3,816m TVD

Hinh 1. Cdu tric giéng HT-XX
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Bding 2. B4 khoan cu déin hudng 12,25”

. Dugng  Buong  Budng | igsu  Loaidau  Chidudai 1o"9
T Mo ta kinh ngoai kinh kinh trong S e yon chiéu dai
. . . noi duai noi trén (m)
(in) (in) (in) (m)
1 Bit- PDC - fixed cutter 12,25 Nozzle 5x20 6 5/8 Reg 0,400 0,40
2 AutoTrak steering unit 11,860 2,480 65/8Reg 91/2T2 2,530 2,93
3 Lower flex stabilizer 12,125 9,500 2,813 91/2T2 91/2T2 3,630 6,56
4 OnTrak Il - MWD sensor sub 11,75 9,500 2,875 91/2T2 91/2T2 7,010 13,57
5 BCPM - MWD power and pulser sub 9,500 2,880 91/2T2 91/2T2 3,600 17,17
6 CoPilot 9,500 2813 91/2T2 91/27T2 2,300 19,47
7 Top stop sub NM 9,500 2,813 91/2T2 7 5/8 Reg 1,100 20,57
8 Sub - Filter 9,500 2,813 75/8Reg 7 5/8 Reg 1,700 22,27
9 Float sub (non-ported plunger) 9,500 2,813 75/8Reg 75/8Reg 1,700 23,97
10 String stabilizer 11,375 9,500 2,813 75/8Reg  75/8Reg 1,700 25,67
11 Sub-X/O 8,000 2,813 75/8Reg 65/8Reg 1,000 26,67
12 Drill collar x 6 8,125 2,813 65/8Reg 6 5/8 Reg 56,40 83,07
13 Jar 8,000 2,813 65/8Reg 6 5/8 Reg 9,500 92,57
14  Drill collar x 3 8,250 2,813 65/8Reg 6 5/8 Reg 28,20 120,77
15  Accelerator 8,000 2,813 65/8Reg @ 65/8Reg 9,500 130,27
16  Drill collar x 1 8,250 2,813 65/8Reg 6 5/8 Reg 9,400 139,67
17 Sub-X/O 8,000 2,813 65/8Reg VX54 1,000 140,67
18 5,5"HWDP x16 5,500 4,000 VX54 VX54 152,00 292,67
19 5,5"DP 5,500 4,778 VX54 VX54 2774,03 3066,7
Bdng 3. B4 khoan cumd 16 12,25"x14,5”x16,5” (2)
Puon Puon Puén . as s Chiéu Tén
n Mé ta kinh nggéi kinh_ | kinh tros:lg Loaidau  Loaidau = “ ... i, Qi
. . . noéidudi  nditrén
(in) (in) (in) (m) (m)
1 Bullnose 8,000 6 5/8 Reg 0,40 0,40
2 String stabilizer 12,250 8,000 2,813 65/8Reg 65/8Reg 1,70 2,10
3 Float sub (non ported plunger type) 8,000 2,813 65/8Reg 65/8Reg 1,70 3,80
4 Bit-hole opener (SHO) 14,500 8,000 3,000 65/8Reg 75/8Reg 4,00 7,80
5 Underreamer 16,500 9,500 2,700 75/8Reg 75/8Reg 4,50 12,30
6  Dirill collar 9,500 2,813 75/8Reg 75/8Reg 9,40 21,70
7  Float sub (non ported plunger type) 9,500 2,813 75/8Reg 75/8Reg 1,70 23,40
8  String stabilizer 12,250 9,500 2,813 75/8Reg 75/8Reg 2,00 25,40
9 Sub-X/O 8,000 2,813 75/8Reg 65/8Reg 1,00 26,40
10  Drill collar x 6 8,125 2,813 65/8Reg  65/8Reg 56,40 82,80
11 Jar 8,000 2,813 65/8Reg 65/8Reg 9,50 92,30
12 Drill collar x 3 8,250 2,813 65/8Reg 65/8Reg 28,20 120,50
13 Accelerator 8,000 2,813 65/8Reg  65/8Reg 9,50 130,00
14 Drill collar x 1 8,250 2,813 65/8Reg 65/8Reg 9,40 139,40
15  Sub-X/O 8,000 2,813 65/8 Reg VX54 1,00 140,40
16  5,5"HWDP x16 5,500 4,000 VX54 VX54 152,00 292,40
17 55"DP 5,500 4,778 VX54 VX54 2.772,60 3.065,00

dé tha 6ng chéng trung gian 13,625” theo chiéu sau thiét
ké (Bang 2 va 3).

- Khoan doan giéng dan huéng 12,25” biang choong
khoan PDC;

- Khoan mé& rong thanh giéng bang bé khoan cu mé
rong thanh giéng khoan 12,25"x14,5"x16,5".

2.2. Néi dung giai phdp
Trong qua trinh t&i uu héa giai phap can phai xem xét:
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- Tinh todn va mé phong cac trudng hgp nham bao
dam boé khoan cu hoat dong én dinh trong khi khoan qua
cac thanh hé dat da khac nhau.

- Xem xét lai kha nang lam sach giéng khoan vai bo
khoan cu dugc lua chon, mé phéng mé hinh déng luc
nham dam bao giéng khoan dugc ria hiéu qua nhat va
dat dugc t6c dd khoan t6i uu nhét;

- Danh gia suanh hudng cla cac thiét bi khoan dinh
huéng trong qua trinh khoan.
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- Xem xét sy thay d6i clia quy dao
giéng khoan trong qua trinh khoan va
md réng thanh giéng.

Sau khi xem xét cac yéu té trén,
phuong an khoan va mé& 16 trong khi
khoan tircap 12,25”1én 14,5"va 16,5” chi
bang 1 b khoan cu duy nhat (vé6i 3 co
cdu cat khac nhau gém: choong khoan,
thié€t bi mé réong 16 khoan trung gian
va thiét bi m@ rong thanh giéng Rhino
Reamer XC) dugc xem xét dén.

Thiét bi m& réng thanh giéng Rhino
Reamer XC da khac phuc dugc han ché
cUa thiét bi mé& rong thanh giéng dang
st dung va c6 tinh nang vugt tréi nhu:
kich hoat va hoat ddéng hoan toan bang
co ché thuy luc, cho phép thuc hién
nhiéu chu ky déng ma& trong qua trinh
hoat déng. Thiét bi Rhino Reamer XC
dua vao Ung dung trén thé gidi tu thang
9/2012 va da cé mot s6 nha thau thuc
hién phuong phap khoan két hop md
rong thanh giéng nhung chua cé nha
thau ap dung phuong phép véi 3 co cdu
cat khac nhau (choong khoan, thiét bi
m& rong thanh giéng (Hinh 2) va thiét
bi mé& rong thanh giéng kich hoat bang
thay luc (Hinh 3)) trong diéu kién giéng
ap suat cao nhiét do cao. Tai Viét Nam,
day la 1an dau tién c6 nha thau nghién
ctu phuong phép nay (c6 mét s6 nha
thau thuc hién nhung chi véi 2 co cau
cat khac nhau) nén viéc mé phéng, tinh
toan, thiét ké choong khoan va bo cat
cUa thiét bi ma rong thanh giéng phai
dugc tinh toan ky cung véi viéc nghién
ctru diéu kién dia chat cho doan giéng
khoan nay dé dam bao bd khoan cu
hoat déng 6n dinh va thanh giéng 6n
dinh trong qua trinh khoan, giéng dugc
bom rla t6t nhat va dat duogc téc do
khoan - mé& réng thanh giéng cao nhat.

Viéc thuc hién khoan két hop véi ma
rong thanh giéng chi bang 1 bo khoan
cu (v3i 3 co cau cat khac nhau) khéng c6
trong thiét ké ban dau, chua tiing dugc
thuc hién tai Viét Nam va trén thé gidi
trong cac doan giéng c6 ap suat cao

Hinh 2. Thiét bi mé rgng thanh giéng (3)

T-SEREG

ToOL 3ERER TvPE:  14250/Rhing 1 Reamer
SIM: BB21EH CATE:
| RN i

FLOATID | Ria”

[&ifon
411D,

| PILOT HOLE: 1224~
OPENNG RIE

— CUTTER BLOCK (5 122g0e "
CUTTER BLOCK (31 ©
CUTTER BLOGK (3 —TAEE

POC CUTTERS SIE:
FHING JETS

BALL 31T
NUMBER OF SHEAR PG
ORIFICE SLIE:

\\ DUSTANCE FROM
5 _LBDE TOET

_'I_I_I_ [ TOTAL LENGTH FLOATTYRE ™

-T00 — ) s

SLB OFERATOR

TEERED),
Hinh 3. Thiét bi mé rdng thanh giéng kich hoat béng thiy luc - Rhino Reamer XC
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Bdng 4. Cdc bé khoan cu duoc dé xudt

Max. Accum. Max. Accum. Max. Accum. Max. Accum.
BHA 2 oD Length BHA 2a oD Length BHA 2b oD Length BHA 2¢ oD Length
(in) (ft) (in) (ft) (in) (ft) (in) (ft)
5,5"DP 6.7500 9050.00 5,5"DP 6.7500 9050.00 5,5" DP 6.7500 9050.00 51/2"DP 6.7500 9050.00
5,5" HWDP x16 7.0000 974714 5,5" HW DP x16 7.0000 979.927 5,5" HWDP x16 7.0000 986.487 51/2"HWDP x16 7.0000 989.767
Sub-X/0 8.2500 476.026 Sub-X/0 8.2500 481.239 Sub-X/0 8.2500 487.799 Sub -X/0 8.2500 491.079
Drill collarx 1 8.2500 472746 Drill collarx 1 8.2500 477.959 Drill collarx 1 8.2500 484519 Drill collar x 1 8.2500 487.799
Accelerator 8.0000 441.746 Accelerator 8.0000 446.959 Accelerator 8.0000 453.519 Accelerator 8.0000 456.799
Drill collarx 3 8.2500 410.578 Drill collarx 3 8.2500 415791 Drill collar x 3 82500 422351 Drill collar x 3 8.2500 425631
Jar 8.0625 318.058 Jar 8.0625 323271 Jar 8.0625 329.831 Jar 8.0625 333.111
Drill collarx 6 8.1250 284571 Drill collar x 6 8.1250 289.784 Drill collar x 6 8.1250 296.344 Drill collar x 6 8.1250 299.624
Sub-X/0 9.5000 99.531 Sub-X/0 9.5000 104.744 Sub-X/0 9.5000 111.304 Sub-X/0 9.5000 114.584
Float sub (non ported 9.5000 96.251 Float sub (non ported 9.5000 101.464 Float sub (non ported 9.5000 108.024 Float sub (non ported 9.5000 111.304
plunger type) plunger type) plunger type) plunger type)
Sub filter 9.5000 90.674 Sub filter 9.5000 95.887 Sub Filter 9.5000 102.447 Sub filter 9.5000 105.727
String stabilizer 12.250 85.097 String stabilizer 12.250 90310 String stabilizer 12.250 96.870 String stabilizer 12.250 100.150
Top stop sub NM 9.5000 79.003 Top stop sub NM 9.5000 87.030 Top stop sub NM 9.5000 93.590 Top stop sub NM 9.5000 96.870
Co-pilot 9.5000 75395 Co-pilot 9.5000 83.422 Co-pilot 9.5000 89.982 Co-pilot 9.5000 93.262
BCPM-MWD power 9.5000 67.850 BCPM-MWD power 9.5000 75.877 BCPM-MWD power 9.5000 82437 BCPM-MWD power 9.5000 85717
and pulse sub and pulse sub and pulse sub and pulse sub
Ontrack Il - MWD 11.750 56.039 Ontrack Il - MWD 11.750 64.394 Ontrack Il - MWD 11.750 70.954 Ontrack Il - MWD 11.750 74.234
sensor sub sensor sub sensor sub sensor sub
Rhino reamer 16.500 33.039 Sub X/0 9.500 41.404 Sub X/0 9.500 47.964 Sub X/0 9.500 51.244
SHO 14.500 13.529 Rhino reamer 16.500 38.124 Rhino reamer 16.500 44.684 Rhino reamer 16.500 47.694
Bit 12.250 0.8990 SHO 14.500 18.614 String stabilizer 14.250 25.174 Sub X/0 9.5000 28.454
Bit sub 8.0000 54910 Sub X/0 8.0000 21.894 String ili: 14.250 25.174
Bit 12.250 0.8990 SHO 14.500 18.614 Sub X/0 8.0000 21.894
Bit sub 8.0000 5.4910 SHO 14.500 18.614
Bit 12.250 0.8990 Bit sub 8.0000 5.4910
Bit 12.250 0.8990
HEWD BHA Zb Legend g ssew
taberal Vibeation (V]
1] Seick Sk (559
- 12" 2 1 N x 16 K" Wikl
& raom - Good
E w e
f; i g
[ = wm
+ e salmm
E- s L
"uw o]
@ T
o= (T L
{aa]
e it
el -
ME A 16 W | rex Lom
v =
=
a L] 2
L] -
2 = . » -
S n-‘n_:! " W o
+ * 5 " =
& o . b 2% | Paramater Check Threshelds
== EEE D] ] -
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awt
| sendstcoe || shale | T R i Slip > 8%

Hinh 4. Két qud mé phéng su dn dinh ctia bé khoan cu khi khoan qua tdng cdt va sét

Bending stress comparison for BHA 2b (Sandstone)

e B o1 —

Hinh 5. Mé phdng cdc théng sd'trong qud trinh khoan két hop mé rdng thanh giéng doi véi dia tdng cdt két
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Hinh 6. M6 phdng ddnh gid su dnh hudng cta cdc thiét b khoan dinh hudng trong qud trinh khoan
nhiét d6 cao. Nguyén nhan la do han ché vé Results Geometry
mat thiét k&, kha nang tng dung cua thiét 0 | o
bi m& rong thanh giéng, kha nang bom riia = sw
giéng khoan cling nhu kiém soat quy dao §°§ - - - ——
giéng, cu thé la: € am
70 |

- Cac thiét bi m& rong thanh giéng
hién c6 st dung két hop gilra co ché co hoc

Build Rate Report

ceees 07T dugr30m
(tha bi) dé kich hoat khéi rang cat va duy Sunvey Drocton o o
Direction Direction

tri chi mét co ché thay luc trong qua trinh
hoat dong. Viéc két hop 2 co ché nay chi
cho phép thuc hién 1 chu ky déng ma khoi

i
AL 305250 m MD

Al 3.083.00 m MD

Inclination l L —— N

Hinh 7. M6 phdng su thay ddi cia quy dao giéng khoan trong qud trinh khoan va md réng thanh giéng
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Hinh 8. Md phéng thiy luc giéng khoan va khd ndng bam ria trong qud trinh khoan va mé rong thanh giéng

| L 1A D1

| 14157 encararic-Reames 15H0 ||

18- 12" Rhing Reamar

S v

Can khoan

canniang -
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Hinh 10. (a) Bg khoan cu mé 16; (b) B4 khoan cu mé rgng thanh giéng; (c) B khoan cu két hop khoan va mé
réng thanh giéng vdi 3 co cdu cdt khdc nhau
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cat cua thiét bi, do d6 da lam giam tinh linh
hoat cua thiét bi trong qua trinh m& rong
thanh giéng khoan. Diéu nay ciing gay khé
khan trong qua trinh thi céng cac doan giéng
khoan c6 kién tao dia chat phtic tap va véi
thiét k& nay sé han ché trong qua trinh rira
giéng trong va sau khi khoan.

- Vi dugc kich hoat bang co ché tha bi
nén thiét bi ma& rong thanh giéng hién tai chi
dat dugc bén trén cac thiét bi do trong khi
khoan (MWD) va khéng thé dat & vi tri gan
vGi choong khoan dan tdi viéc ting doan
than tran dudi doan giéng mé rong. Diéu
nay dac biét rai ro cho vi tri dat 6ng chéng
trong tang dia chat c6 ap suat cao, ap suat
di thudng do phai dat 6ng chéng & thanh
hé viing chic va sdu nhat c6 thé dé dam bao
viéc thi cdng nhirng doan giéng sau.

- Viéc khong tuong thich gitia cac cau
tric cdt cha choong khoan va thiét bi mé
rong thanh giéng c6 thé lam giam toéc dé
khoan va m& rong thanh giéng dan dén kéo
dai thai gian thi cdng giéng khoan.

2.3. Két qua dat duogc

Thiét ké cac bd khoan cu dé tién hanh
md phong va lua chon bd khoan cu hop ly
nhat dugc trinh bay trong Bang 4.

DPanh gia su 6n dinh clia bd khoan cu da
dugc lua chon khi khoan qua cac dia tang
khac nhau dugc thé hién theo Hinh 4.

M6 phéng cac thong sé trong qua trinh
khoan két hgp ma réng thanh giéng déi véi
dia tang cat két (Hinh 5).

M6 phéng danh gia su anh huéng cla
cac thiét bi khoan dinh hudng trong qua
trinh khoan (Hinh 6).

Mé phéng su thay déi clia quy dao giéng
khoan trong qua trinh khoan va ma rong
thanh giéng khoan vdi cau tric ctia béd khoan
cu (Hinh 7).

Két qua mo phong thay luc giéng khoan
va kha ndng bom rtia trong qua trinh khoan
va md& rdng thanh giéng (Hinh 8).

TU cdc mod phoéng ké trén, tac gia da lua
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chon dugc thiét ké bo khoan cu, choong khoan, b cat
cUa thiét bi ma rong thanh giéng dap ng dugc cac yéu
ciu vé sy 6n dinh ctia bo khoan cu, 6n dinh ctia cac thiét
bi khoan dinh hudng, kha nang bom rla giéng khoan,
tuang thich cla cac ca cau cat khac nhau, kha nang kiém
soat quy dao giéng khoan ciing nhu kha nang kiém soat
an toan giéng trong qua trinh khoan két hop véi mé rong
thanh giéng khoan (Hinh 10).

3. Két luan

- Dé& dam bdo su lua chon bd khoan cu két hgp giiia
khoan va m& 16 can luu y cac diém sau:

+ Su én dinh clia bd khoan cu khi khoan qua cac
thanh hé trong doan giéng khoan.

+ T&i uu hoa thiét ké thay luc dam bao giéng khoan
dugc bom rlia t6t nhat va dat duoc téc dd khoan téi uu
nhat.

+ Anh hudng cda sy thay déi quy dao giéng khoan
trong qua trinh ma 16.

- Pat dugc muc tiéu khoan va mé 16 chi bang 1 bé
khoan cu thay vi 2 bé khoan cu nhu thiét ké ban dau;

- Viéclua chon bé thiét bi khoan 16 khoan dugc diéu
khién hoan toan bang thly luc thay cho cac thiét bi c
dugc kich hoat bang ca hoc (tha bi) va van hanh thay luc;

- B6 khoan cu dugc dé xuat cho phép ma/dong
nhiéu lan thay vi m&/déng chi mét chu ky;

- Gidm dugc 16 khoan dan huéng phia duéi 6ng
chéng nham dam bao cho viéc chéng 6ng xudng ding
chiéu sau thiét ké.

- Ngoai viéc gitp tang su 8n dinh thanh giéng khoan
do gidm thdi gian doa ngugc, gidm su anh hudng cla
dung dich khoan Ién thanh hé, giam rui ro ket can do su
chénh léch gita ap suat via va ap suat thay tinh thi viéc
ap dung phuong phép khoan két hop véi mé réng thanh
giéng da giup tiét kiém dugc khoang 1,4 triéu USD.
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Summary

According to the drilling programme approved for Hai Thach field, the drilling section which is below the 16" casing liner (14.85"
internal diameter) will be carried out with two separate BHAs: drilling the 12.25" section by PDC bit to the section target, and using the
under-reamer equipment to ream the wellbore diameter to 14.5" and 16.5" in order to run the 13.625” casing string.

The paper presents the study to calculate the optimal design of the drilling string to ensure the under- reaming of the wellbore as
designed as well as to minimise the running time of the drilling string, thereby improving the drillex and capex. Test operation of the
design was run after it had proven to be effective in theory. The application of the optimised under-reamer string design in the wells
of Hai Thach field has brought a feasible concept, opening up new applications in the future for similar well profiles and geological

stratigraphy in Vietnam.

Key words: Optimisation, under-reamer string, Hai Thach field.
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