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Tom tat

Lién doanh Vietsovpetro st dung choong khoan kim cuong da tinh thé (PDC) tir ndm 1994. Cong téc hoan thién cdu tric chodng
khoan kim cuong da tinh thé dugc Vietsovpetro nghién ciiu, thi nghiém va cai tién lién tuc d€ nang cao hiéu suat khoan. Bai bao gidi thiéu
qua trinh nghién ctiu, phét trién va ting dung cong nghé khoan st dung choong khoan kim cuong da tinh thé, dac biét la viéc cai tién cau
triic chodng khoan dé nang cao hiéu suat khi khoan qua trdm tich D& Tam md Bach Ho, Rdng tai Vietsovpetro.

Turkhéa: Choong khoan kim cuong da tinh thé, cu tric 6ng chdng, Miocene, Oligocene, mo Bach HG, md Rong.

1. Gidi thiéu — Buong lugng gradient o Werong
2 S |cotdiating| = Pr:':,un-.i\‘:w'js;';;‘g;ia Cau tric giéng khoan dung dich
Ném 1994, choong khoan kim = o or Besudtthiyteh 50330 205 (g/am’)
cuong da tinh thé 1an dau tién ducc i — |I “ Nuebién
st dung tai cac giéng khoan cua g L. osto o
Vietsovpetro [1]. Tinh dén nay, loai ¢ | = !
choong khoan nay da dugc cai tién § |
nhiéu lan dé t6i uu hoa, phit hop hon . |
vGi moi trudng tram tich ctia khu vyc. z N i
Hé tang Oligocene tai cac khu 5 Eg
vuc cé gradient ap suat di thudng 2 : :5 S
khac nhau, do d6 cau tric 6ng chéng g 1< = -
phti hop cho tiing khu vuc. Tai khu = : womn U W s,
vuc vom Trung tdm mo Bach HG, hé — ! eon
tang Oligocene c6 bé day mong va :E; e !
gradient 4p suat di thudng thap hon T = . |
& vom Bdc mo Bach H6, do d6 ciu iy s-s L i
olig. | #m a0 | Pan=12a]28Pr  prprl— 1,651,680 PO aom 128122
tric 6ng chéng ky thuat ®245 mm —— ,% e 1551000 Open e 02159 mm || g3140m 5100
c6 thé chéng dén n6¢c moéng (Hinh 1). Hinh 1. Cdu tric dng chéng dién hinh ctia giéng khoan tai khu vic vom Trung tdm md Bach Ho.

Tai vom Bac, hé tang Oligocene co6 bé
day 16n va gradient ap suat di thudng
cao nén 6ng chéng ky thuat ®245
mm thudng dugc chdng dén néc cla

dia tAng c6 di thudng ap suat cao (chu yéu la néc ctia Oligocene) dé cach ly
va tiép tuc khoan chéng 6ng ®194 mm hay ®178 mm trong diéu kién 4p suat
cao (Hinh 2).

Cau trac giéng khoan ban dau la 720 x 426 x 324 x 245 x 194 x 140 mm

EEEE theo tiéu chudn GOST clia Lién bang Nga. Tu thang 6/1994 dén nay, cac giéng
Ngay nhan bai: 23/4/2024. Ngay phdn bién dau tién & BK-5 di 5u tric aiéna kh theo tidu chuin APl 13 ©762 x 508

: danh gid va sifa chia: 23/4- 20/5/2024, autien ung cau fruc gieng khoan theo tieu chuan AFL1a X
[=]7; Ngdy bai bdo dugc duyét ding: 11/7/2024. x 340 x 245 x 194 mm hoac 178 mm.
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1,16-1,22 0,02

1,22-1,26 £ 0,02

1,68-1,72+0,02
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Hinh 2. Cdu triic 6hg chéng dién hinh ctia giéng khoan tai khu vuc vom Bdc mé Bach HG.

chu yéu la cat c6 do cing ti rat mém dén mém.

Ong chéng ky thuat ®245 mm dugc khoan bing
choong ®311,2 mm. D4t da cla tap nay chu yéu la sét
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binh.

xen ké& nhing 16p cat mong, c6 dé cing th mém dén trung

Ong chéng khai thac ®194 mm hay ®178 mm dugc khoan

bdang choong ©215,9 mm. Dat da cla tap nay sét két xen kep
cac I6p cat két va bot két mong, c6 do cling trung binh.
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2. Thir nghiém choong khoan kim cuong

ARS26  ARS26  ATXMGP3 ATXMGP3  ARS26  ATM-5 da tinh thé
2.000 20
2500 422 - ) 15 2.1. Giai doan tha' nhat
&N = LA

3.000 7 239N 10 Khi Vietsovpetro bat dau st dung khoan
3.500 & / \2i9 5 bang chodng khoan kim cuong da tinh thé
4,000 0 ®311,2 mm AR526 do Hughes Christensen
© 425BKS 425BK-S 425BK-S 425BK-S 425BK-5 425BK-5 san xudt hiéu qua khoan cai thién r6 ca vé téc
wes Khodng khoan (m) =ske=T6¢ d0 khoan trung binh (m/gid) do khoan, s6 mét khoan trén choong khi so

sanh véi loai choong 3 chép xoay. Theo Hinh

Hinh 3. So sdnh hiéu qud st dung chodng khoan kim cuong da tinh thé va choong khoan 3 chdp 3va 4, & giéng 425-BK-5 khoan bing choong

G giéng 425-BK-5. .
greng khoan kim cuong da tinh thé ®311,2 mm
AR526 lan dau tién st dung & Vietsovpetro
FGSS+2M91 R193 GTX R193 GTX GTIX GIX GIX GIX M1 va giéng 2001-BK-2 khoan nam 2002 béng
2.000 30 choong khoan kim cuong da tinh thé ®311,2
2500 12 A 25 mm M91. Trong cung 1 doan khoan vd&i
' 20 choong ®311,2 mm chéng 6ng ®245 mm,
3.000 605 - 15 choodng khoan kim cuang da tinh thé vai t6c
A\ Bl e [ M2 6| 10 d6 khoan cao trén 10 m/gi& déi véi choong
3.500 / \ Q ju AR526 va trén 20 m/gi& d6i véi choong M91
= S—_— [ déng thai tdng s6 mét khoan 1 choong kha

4.000 0 A >
rén m/choong [1].
2001BK2 ~ 2001BK2 ~ 2001BK2 ~ 2001BK2  2001BK2  2001BK2 cao dat trén 500 m/choong [1]
Khoang khoan (m) ==e=Tdc d khoan trung binh (m/qic) 2.2. Giai doan thit hai

Hinh 4. So sdnh hiéu qud st dung choong khoan kim cuong da tinh thé va 3 chdp & giéng 2001-BK2. TU nam 2001 - 2009, lan dau tién

Vietsovpetro st dung choong khoan kim
cuong da tinh thé ®311,2 mm M91BPX c6
5 canh va duong kinh rdang 19 mm (Hinh
5) cia hang Smith va sau nay chuyén sang
choodng khoan kim cuong da tinh thé ®311,2
mm M94HPX, S94HPX vé&i 4 canh va dudng
kinh rang 19 mm (Hinh 6 va 7). Péng thdi,
Vietsovpetro cling st dung choong khoan
kim cuang da tinh thé ctia Baker Hughes,
®311,2 mm HC604CM cb 4 canh va dudng
kinh rdng 19 mm (Hinh 8). Tai giéng khoan
va chéng 6ng ®194 mm hay ®178 mm qua
tang di thuong 4p suat cao (Oligocene),
Vietsovpetro st dung choong khoan kim
cuong da tinh thé ©215,9 mm M94HPX,
S94HPX két hgp vdi sir dung cong nghé |ai
chinh xién déng co day (PDM).

Nam 2010, Vietsovpetro bat dau ung
dung cong nghé lai chinh xién (rotary
steerable system - RSS), choong khoan kim
cuong da tinh thé ciing c6 thay déi dang ké
trong thiét ké dé phu hgp han khi sit dung
Hinh 6. Chodng khoan kim cuong da tinh thé 0311,2 mm M94. cong nghé khoan i chinh xién v&i RSS.
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MDSi519 TD605X
Hinh 9. Choong khoan kim cuang da tinh thé 9311,2 mm.

lx

MDSi519 TD605X
Hinh 10. Choong khoan kim cuong da tinh thé ®215,9 mm.
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MMD56D

MMD56D

D6i véi cong doan chéng 6ng ©®340 mm,
cac loai choong khoan méi nhu choong
khoan kim cuong da tinh thé ®311,2 mm
¢6 5 canh va dudng kinh rang choong 19
mm la MRS159HB, MDSi519 cla Smith;
QD605X, DP605X, TD605X clia Baker Hughes
va MMD56D clia hdang Halliburton (Hinh 9)
dugc sir dung thay thé cac loai choong ci &
Vietsovpetro d€ phu hop hon. Déi véi cong
doan chéng 6ng ®194 mm hay ®178 mm,
cac loai choong khoan kim cuong da tinh
thé ©215,9 mm MDSi519 clGa hang Smith;
QD605X, DP605X, TD605X cua hdng Baker
Hughes va MMD56D cla hang Halliburton
(Hinh 10) dugc cai tién va ap dung rong rai
tai Vietsovpetro.

Tinh dén nay, viéc thiét ké choong
khoan déi véi cong doan khoan ®311,2 mm,
®215,9 mm da dugc cai tién dé€ phu hop vai
cdng nghé lai chinh xién va diéu kién dia
chat ctia mé Bach HE va Réng. Vietsovpetro
da lam viéc vai cac nha cung cap choong
khoan uy tin trén thé giéi nhu Smith (SLB) va
Baker Hughes dé nghién cuu, cap nhat cac
céng nghé khoan bang choong khoan méi
va tién hanh thd nghiém ap dung cho cac
giéng & Vietsovpetro. Cac loai chodng khoan
kim cuong da tinh thé méi da hoan thién vé
vat liéu rdang choong c6 dé bén cao, chéng
chiu va dap va mai mon tét han; cach phan
b6 s6 lugng rang phu hgp gidp tai trong trén
cac rang déu nhau, tang d6 bén clia rang
choodng; c6 su kiém soat dd cdm ngap rang
chodng gilp chodng 6n dinh trong qua
trinh khoan; t6i uu héa vé thay lyc gitp lam
sach giéng khoan dé dang hon, dac biét la
phu hop vdi thiét bi lai chinh xién.

Hinh 11 cho thdy su phat trién cuda
choong khoan kim cuong da tinh thé ®311,2
mm tU ndm 2001 dén nay: M91 - S94 - M94
- MDSi519 cla Smith va AR526 - HC604
- QD605X - DP605X - TD605X clia Baker
Hughes, cac khoang khoan va t6c d6 khoan
trung binh trong cac méc thai gian ¢6 su gia
tang. Hién nay, choong khoan kim cuong da
tinh thé ®311,2 mm MDSi519 va TD605X |a
loai dugc st dung phd bién & Vietsovpetro
vGi téc do khoan (Vc.h) Ién dén 50 m/qgig,
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M91 S94 HC604 M94 MDSi519 QD605X DP605X/TD605X
500 30
1.000 . 25
v
1.500 20

/ 1121
1.480
2,000 - / 1.288 15

— - 553

3.000 5

3.500 0
Ndm 2001-2002  Nam 2002-2003  Nam2003-2009  N@m2005-2009  Nam2010-nay ~ Nam2010-2015  Nam 2016-nay
Khodng khoan (m)==se=Tdc dd khoan trung binh (m/gio)

Hinh 11. So sdnh hiéu qua st dung choong khoan kim cuong da tinh thé ©311,2 mm tirndim 2001 dén nay.

594 M94 TD605X TD605X TD605X
3.000 20
3.200

[56] 1
3.400 - —

3,600 - 410 P »

3.800 - / ~
4,000 -

400 / .
4,400 - —

—
4.600 0

712BMSP7 Nam 2007 712B MSP7 Nam 2007 514 MSP5 Nam 2021 516 MSP5 Nam 2022 720 MSP7 Nam 2023
s Khodng khoan (m)====Tdc d khoan trung binh (m/gic)

Hinh 12. So sdnh hiéu qud st dung choong khoan kim cuong da tinh thé ©215,9 mm & cdc giéng khoan 7128, 720-MSP7 va 514, 516-MSP5.

Bdng 1. Hiéu sudt lam viéc clia choong khoan ©311,2 mm 6 hé tang Oligocene du6i giéng khoan xién dinh huéng 7128, 720-MSP7 va 514, 516-MSP5

Chiing loai chodng Niang sudt choong khoan Ché d6 khoan
Tén giéng Kho?ng ihleu sau . o Somét Thei gian Vo p n Q Ly dt{ kéo Ghi chi
khoan tur- dén (m) Loai IADC  Sdhiéu khoan  khoan ST IV " i hodng
. (m/gi6) (tan) (vong/phiit) (I/giay)
(m) (gio)
1 2 3 4 5 6 7 8 9 10 n 12 13 14
712BMSP7 = 3.259  3.315 S94 M221 2255 56 45 13 4-6 65+PDM 24 BHA PDMé675

712BMSP7  3.315  3.725 M94 M221 1617 410 7 24  4-6 65+PDM 26 BHA PDM675
514MSP5 3530  4.038  TD605X = M323 5322432 558 35 158 4-8 120-15 295-28 1D RSS-Autotrak
5T6MSP5 3499  3.860 ~ TD605X =~ M323 532419 361 45 80 4-8 125 30-32 1D RSS-Autotrak
720MSP7 3926 4309  TD605X =~ M323 5334493 653 48 136 4-6 120 34 BHA  RSS-PowerDrive

Ghi chi: PDM (positive displacement motor): Déng co ddy; BHA (bottomhole assembly): Bé khoan cu; RSS (rotary steerable system): Thiét bi Idi chinh xién; TD (total depth): Tong chiéu sdu.

khoang khoan dai nhat c6 thé dat 2.350 m dugc ghi nhan 1,77g/cm?. Giéng 712B-MSP7 st dung choong khoan
cho dén hién tai. S94 va M94 két hogp lai chinh xién véi dong co day

Hinh 12 va Bang 1 50 sanh hiéu qué st dung choong ~ PPM675. Giéng 514-MSPS, 516-MSP5, 720-MSP7 su
khoan kim cuong da tinh thé cong doan ®215,9 mm khoan dung choong khoan mé&i TD605X két hop véi lai chinh
chéng 8ng ®194 mm hay ®178 mm qua dia tang Oligocene xién hién dai (RSS) va thong s6 khoan t6i uu gilp tang
dudi c6 di thudng &p suét cao, ty trong dung dich cao nhat téc do khoan leén gép nhiéu lan, tang hiéu sudt khoan,

DAU KHi - SO 3/2024 61



THAM DO - KHAI THAC DAU KHI

tiét gidm thaoi gian va chi phi cho
thi cong giéng khoan [2].

2.3. Giai doan thu' ba

Ndm 2015, lan dau tién sk
dung choong khoan kim cuong
da tinh thé ®406,4 mm khoan
lai chinh xién véi dong co day tu
Pliocene Dé Tu dén hét Miocene
gira (SH3) chéng éng ®340 mm.
Truéc day, doan khoan nay dugc
thuc hién bang choong 3 chop
xoay ®444,5 mm hay ©®406,4 mm
loai 35S-K, TSK, FGSH, MGSSH, T11,
GTX-CG1, XR+... két hgp véi déng
cd day cho phép lai chinh dén
chiéu sau chéng 6ng. Trong thuc
t&, c6 thé xay ra bat cap nhu: téc

d6 khoan co hoc thap khi khoan SDi619 SKFX6195 TD606S
xuéng dia tang c6 ham lugng sét Hinh 13. Choong khoan khoan kim cuong da tinh thé 0406,4 mm.
XR+ XR+ XR+ XR+ XR+ SDi619 SDi619 DP606S
3.000 50
2,500 A A 0
5 AN B¢
2.000
30
1.500
N 20
1.000 - \ / \/
500 - N—— 10
ThT-5P ThT-5P ThT-5P ThT-6P ThT-6P ThT-7X ThT-12H ThT-8X
e Khoang khoan (m)  ==ke==Tdc d0 khoan trung binh (m/gid)
Hinh 14. So sdnh téc do khoan cia choong khoan kim cuong da tinh thé ©406,4 mm (SDi619, DP606S) va 3 chdp xoay ©444,5 mm (XR+) két hap vdi dong co ddy.
0 1670 1579 1537 0
500 -
1.000 -
1.500 - 30
2.000 -
2.500 -
20

SDi619

TD606S

SKFX619S

[ Khodng khoan (m)  ==se=Téc d6 khoan trung binh (m/gi6)

Hinh 15. Toc d6 khoan va khodng khoan trung binh cia cdc logi chodng khoan kim cuang da tinh thé 0406,4 mm dang sit dung.
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* | SDi519

o | 2
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=
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g : SK519S
= | 100,02
|
H |
= |
3 < I
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7 : g Choong 12,25" (311,17 mm)
£ 18 SDi519
g T |

BE: N V12s002 HCD60SX

g < SK519S

g | 1982 m

i ! I

1 0245mm enssm
ELpimimUSLEtRuOUD 1
W | 1,14+0,02
= |
@
N |
= 2601
2 SH-5 1
|
1 1,18+0,02
1
299! -

Olig. | &'m 200 SH-AQ Pnn=1,24-1,28Pr Pr']“ = 1,65-1,68Pr 0178 mm 4 @3090m 1,28-1,32

Mz 3140 nn =0,8-0,9P¢ WPron = 1.55-1.60Pr Open hole 0152.4 mm | @3140 m 1,05:+0,02

Hinh 16. Cdc logi choong khoan dugc st dung 6 Vietsovpetro theo 3 cdu triic khdc nhau.
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Vt.m (m/thdng mdy)

1.000
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1990 1995 2000 2005

Nam

2010

2.393

2.343

2.351

2015 2020 2025

Hinh 17. Toc d6 khoan thuong mai trung binh (Vt.m) cda Vietsovpetro trong giai doan 1995 - 2023.

Bding 2. Toc A6 khoan thuang mai trung binh cda Vietsovpetro trong giai doan 1995 - 2023

Nam Vt.m (m/thang may)
1995 863

2000 1.378

2005 1.424

2010 1.652

2015 2.343

2020 2.393

2023 2.351

cao nhu Miocene gitia; can nhiéu hiép kéo tha dé thay choong khoan,
thay déng co day; thoi gian khoan kéo dai sé lam thanh giéng khoan
kém 8n dinh; ngoai ra nguy co rét, hodc ket chdp clia chodng 3 chop...
Tinh trang nay khién phat sinh thai gian, chi phi cho qua trinh thi cong
giéng khoan. Si dung céc loai chodng khoan kim cuang da tinh thé
®406,4 mm SDi619, TD606S, SKFX619S cé 6 canh va dudng kinh rang
19 mm (Hinh 13) két hgp véi dong co day hay thiét bj Iai chinh xién cai
thién rd rét hiéu suat khoan vé t6c do khoan, sé mét khoan trén choong
50 vGi chodng 3 chdp. Hinh 14 thé hién hiéu sudt khoan 8 mé Thd Tring
khi st dung choong khoan kim cuong da tinh thé ©406,4 mm va 3
chop xoay ©444,5 mm. Téc d6 khoan cao hon gdp nhiéu lan: thoi gian
khoan thuc té€ clia cac giéng ThT-7X, 12H, 8X st dung chodng khoan
kim cuong da tinh thé khodng 5 - 6 ngay trong khi cac giéng ThT-5P,
6P st dung choong khoan 3 chép xoay thai gian khoan la 8 - 10 ngay.

V@i hiéu qua trén, Vietsovpetro da ap dung céng nghé khoan
st dung choodng khoan kim cuong da tinh thé két hgp véi dong co
day cho céac giéng khoan va ch6ng 6ng ®340 mm dén Miocene gila.
Hinh 15 t8ng hgp tc dd khoan va khodng khoan trung binh cla cac
choong khoan kim cuang da tinh thé ®406,4 mm dang st dung cho
dén nay. T6c dé khoan I6n nhét va khoang khoan dai nhat dugc ghi
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nhan dén hién tai Vc.h =54 m/gigva 2311 m.

3. Lua chon loai choong khoan kim cuong
da tinh thé phu hgp véi cau truc, diéu kién
khoan cac giéng khai thac tang san pham
Miocene duéi va Oligocene

Vé mat ky thuat, choong khoan duoc lua
chon dua trén cau tric giéng khoan va diéu
kién dia chat. Tuy thudéc vao muc tiéu khai
thac trong tang san phdm Miocene dudi hay
Oligocene ma ciu trdc giéng khoan thay déi,
Vietsovpetro sé st dung loai choong khoan
kim cuong da tinh thé phu hop. Hinh 16 1a cac
loai choong khoan la sy lua chon t6i uu nhat
Ung vdi tiing cau truc va dia chat & mé Réng
va mé Bach Hé.

Do dau tu trang thiét bi, s&r dung hé dung
dich khoan c6 chat lugng tot, dac biét véi viéc
dua vao st dung choong khoan kim cuong da
tinh thé, Vietsovpetro da ting téc d6 khoan
thuong mai trung binh (Vt.m) [én dang ké
(Bang 2).Theo két qua théng ké trong Hinh 17,
téc d6 khoan thuong mai trung binh da tang
tlr 863 m/thang may (1995), [én muc 1.424 m/
thang mdy (2005), 2.393 m/thang may (2020)
va dat 2.351 m/thdng mdy (2023). Trong giai
doan tur nam 1995 dén 2023, téc dé khoan
thuong mai trung binh tang 2,72 lan.
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4. Két luan

Vietsovpetro da tiing budc nang cao nang luc ky
thuat va hiéu qua hoat dong khoan thong qua viéc su
dung chodng khoan kim cuang da tinh thé phu hgp véi
cdu truc, diéu kién khoan cac giéng thudc tram tich bé
Tam & mé Bach HE va mé Réng, bé Cliu Long, thém luc
dia Viét Nam. T6c d6 khoan thuong mai trung binh (Vt.m)
cla Vietsovpetro trong ndm 2023 dat 2.351 m/thang may,
tang 2,72 1an so v&i nam 1995 - nam bat dau trién khai
tht nghiém choong khoan kim cuang da tinh thé. Viéc
tiép tuc phat trién va ung dung cédng nghé nay cho cac
khu vuc tram tich Dé Tam, thém luc dia Nam Viét Nam [

can thiét va cap bach, nham nang cao hiéu qua kinh té ky
thuat va téi uu chi phi khoan trong tuong lai.
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IMPROVING THE STRUCTURE OF POLYCRYSTALLINE DIAMOND
COMPACT DRILL BIT TO ENHANCE EFFICIENCY WHEN DRILLING
THROUGH TERTIARY SEDIMENTS OF BACH HO AND RONG FIELDS,

CUU LONG BASIN
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Summary

Polycrystalline diamond compact (PDC) drill bit has been used at the Vietsovpetro Joint Venture since 1994. Since then, the PDC drill bit
structures have been continuously investigated, tested, and modified to improve the drilling efficiency. This paper provides an overview of
the research, development, and application of PDC drilling technology, while emphasizing the crucial role of improving drill bit structures to
enhance performance of drilling through Tertiary Sediments of Bach Ho and Rong fields.

Key words: Polycrystalline diamond compact, casing structure, geology, Miocene, Oligocene, Bach Ho field, Rong field.
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