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Nghién ctru Iya chon choong khoan hop ly cho cong doan
14'2” x 16'2” giéng khoan tham do dau khi TTN-2X

Nguyén Tran Tuén"
Triweong Pai hoc Mo - Dia chat, Ha N¢i, Viét Nam

TOM TAT

Cong doan khoan mé rong 1414 x 16'%” cua giéng khoan tham do dau khi TTN-2X duoc xem 13 cong doan
kho khin nhat do di qua hé tang Miocene giita, dic trung boi cac tap cat két va cacbonat chit xit, c6 cuong
d6 nén mot truc (UCS) cao va bién thién manh theo chiéu sau. Diéu kién dia chat nay lam suy giam hi¢u
qua khoan va gia ting nguy co tich tu mun khoan, dic biét khi sir dung thiét bi mo rong thanh giéng (under
reamer). Nghién ciru nay duoc thyc hién nham dé xuat phuwong an lya chon choong khoan va c4u hinh under
reamer phu hop cho cong doan 1457 x 16757 giéng TTN-2X, g6p phan nang cao hiéu qua khoan va giam
thleu riii ro sy cb. Nghién ctru tap trung phan tich cong doan 14}2” x 16)2” cua giéng TTN-2X trén co s6
téng hop dic diém dia ting, tinh chat co 1y dat da va ddi chiéu véi dit liéu khoan thuc té ciia giéng offset
TTN-1X. Két qua phan tich cho thdy céac tap d4 c6 UCS cao, phd bién trong khoang 10.000-15.000 psi va
cuc bo vuot qua 18.000 psi, 1a nguyén nhan chinh gay suy giam hi¢u qua khoan trong cong doan nay. Trén
co s& d6, phuwong an sir dung chodng PDC nhiéu canh véi hat cit kich thudce trung binh (13-16 mm), két
hop cau hinh under reamer pht hop va ché d6 khoan dam bao HSI > 3 dwoc xac dinh 1a phi hop véi didu
kién dia ting Miocene gitra, dong thoi co thé ap dung cho céc giéng khoan tham do trong diéu kién dia chat
tuong tu.

Tir khoa: Choong khoan; PDC; Under reamer; Miocene gitra; UCS.

1. Pit vin dé

Trong céac giéng khoan thim do tai bé Nam Con Son, nhiéu cong doan khoan phai di qua céc tap dia
tang c6 diéu kién co ly bat loi, gdy suy giam tdc do co hoc khoan va gia tang rui ro sy c¢6 (Tung va nnk.,
2011). Qua phén tich két qua khoan giéng TTN-1X va ké hoach thi cong giéng TTN-2X, c6ng doan khoan
mé rong 14%4” x 16Y%” trong hé tang Miocene giita dugc xac dinh 14 cong doan kho khan nhat, anh hudng
truc tiép dén hiéu qua chung cuia giéng. Do d6, viéc nghién ctru lwa chon chodng khoan hop 1y cho riéng
cong doan ndy c6 ¥ nghia thyc tién cao va la muc tiéu chinh cua bai bao.

2. Co s6' 1y thuyét va phwong phap nghién ciu
2.1. Co sé Iy thuyét

Hiéu qua pha hiy dit d4 ciia choong khoan phuy thudc vao mdi quan hé giita dic tinh co Iy dat da va ché
d6 khoan. Di v6i choong PDC, co ché pha hity chu yéu 1a ¢t - dap, hiéu qua trong cac tap dat da c6 UCS
tir thap dén trung binh, song doi hoi thiét ké nhiéu canh va hat cit nho hon khi khoan trong cat két va
cacbonat chat (Kalinin va nnk., 2007).

Theo Tran (2007) thi mbi quan hé thyc nghiém gitra tdc do co hoc khoan (ROP), tai trong 1én choong
(WOB) va tbc d6 quay (RPM) duoc biéu dién:

ROP =k -WOB® - RPM" (1)

Trong d6: k - hé s6 tong hop (phan anh ddng thoi: do cing dat da (UCS), loai choong (PDC/TCI), thiét
ké choong (sb canh, kich thudc hat cét), diéu kién thay lyc, lam sach giéng khoan; a - d¢ nhay cia ROP véi
WOB, (phu thudc vao: co ché pha hity d4, loai choong), trong Miocene giita-TTN-2X, a khong 16n do UCS
cao; b - Phan 4nh anh huéng cua téc do cit (PDC-da mém: 0,5-0,8; PDC-d4 trung binh: 0,4-0,6; PDC-d4
cung: 0,3-0,5; TCI: 0,3-0,5.

Trong doan 14'5” x 16'4”, b thudng 16n hon a. Do d6 taing RPM hiéu qua hon taing WOB.

Kha ning 1am sach giéng khoan, dic biét quan trong trong cong doan khoan c6 under reamer, duoc déanh
gia thong qua chi s6 cong suat thity lyc riéng (Tran va nnk., 2024):

* Tac gia lién hé
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HSI = =~ )
Trong d6: HSI - chi s6 cong suét thuy lyc riéng tai day giéng khoan; A - dién tich day giéng khoan; HP
- cOng suét thily luc tai choong.
HP = (AP-Q)/1714 3)
Trong d6: AP- ton that ap suét qua chodng (psi); Q- luu lugng dung dich (gallon/phiit); 1714 - hing s6
chuyén d6i don vi.
Gia tri HSI trong khoang 3-4 dugc xem 1a phu hop cho cong doan khoan 1414” x 16Y%” nham han ché
tich tu mun khoan phia sau under reamer.

2.2. Phwong phdp nghién ciru

Nghién ctru duoc thyc hién bang cach: (i) tic gia phan tich dac diém dia tang va UCS ciia doan Miocene
giita; (ii) tong hop dit liéu khoan cong doan 1457 x 162" cua gleng TTN-1X; (iii) phén tich bao cdo choong
khoan va under reamer; (iv) dbi chiéu vai co so 1y thuyét dé dé xuit phuong an lwa chon choong khoan tdi
uu cho giéng TTN-2X.

3. Pic diém dia tAng cong doan khoan 14%4” x 16'%” ciia giéng khoan thim do diu khi TTN-2X

Cong doan 14727 x 162 cua giéng khoan thim do dau khi TTN-2X niam trong hé téng Miocene giira -
mot trong nhiing tap dia tang du bao phuc tap | nhét trong cong tac khoan tai khu vuc bé Nam Con Son. Pay
1a giai doan chuyen tiép quan trong tir cac tram tich tré, c6 tinh chét co Iy tuong dbi thuan loi phia trén,
xudng céc tap tram tich ¢d hon véi mic d6 nén ép cao va dic tinh co hoc bat lgi cho qua trinh khoan
(Idemitsu Oil & Gas Co., Ltd., 2010).

Phan tich phéan b cuéng dé nén mot truc (UCS) cho thay gia tri UCS trong doan khoan 14%4” x 16%”
¢6 xu hudng ting theo chiéu sau, v6i gia tri trung binh dao dong trong khoang 10.000-15.000 psi va tai mot
sO tap cat két hodc Cacbonat cimg c6 thé vuot qua 18.000 psi (Hinh 1). So vdi cac hé tang phia trén nhu
Pliocene hodc Miocene trén, UCS ciia Miocene giita cao hon tir hai dén ba 1an, phan anh mirc d6 nén ép
16n va mirc d6 gén két cao cua vat lidu da. Su gia ting UCS nay c¢6 anh hudng truc tiép dén co ché pha huy
da cua choong khoan, lam giam hi€u qua tang tai trong lén choong (WOB) va khién tdc do co hoc khoan
(ROP) suy giam rd rét néu khong co giai phap lya chon choong phu hop.

Dbi véi choong PDC, UCS cao lam tang lyc ct can thiét tai mdi hat cat dé pha huy dat da, dan dén nguy
co mon canh cét va st mé cutter, dic biét khi gép cac 16p Cacbonat cing xen kep trong thanh h¢. Trong
diéu kién nay, tai trong tac dung 1én hat cit ting dang ké, lam giam tudi tho choong va anh huong dén hiéu
qua khoan. Pong thoi, su thay ddi do clg cua dat da theo chiéu sau ciing lam gia ting nguy co rung dong
va mat on dinh trong qua trinh khoan. Khi UCS ting cao, viéc gia ting WOB khong con mang lai hiéu qua
tuyén tinh d6i voi ROP nhu trong cac thanh hé mém hon, trong khi nguy co hu hong cutter lai tang 1én.
Nguoc lai, vai trd ciia toc do quay (RPM) tré nén quan trong hon nham duy tri co ché cét trugt on dinh va
néng cao hiéu qua pha da. Day 1a co so dé khang dinh rang doan khoan Miocene giita cuia giéng TTN- 2X
doi hoi thiét ké choong véi cau hinh hat cét phi hop, wu tién dé bén, kha ning chiu mai mon va tinh 6n
dinh 1am viéc trong thanh hé c¢6 UCS cao, thay vi chi tap trung vao viéc sir dung hat ¢t ¢6 kich thuge 1on.

Hinh 1 trinh bay cot dia tAng va phan bd UCS theo chiéu sdu giéng TTN-2X, cho thy sy trung hop giita
cac tap UCS cao va vi tri cong doan khoan 14'5” x 16'4”, 1a nguyén nhan chinh gay kho khan trong thi
cong (Idemitsu Oil & Gas Co., Ltd., 2010).

Bén canh dic tinh co hoc phic tap cua dat da, kich thude giéng khoan 16n & cong doan 1417 x 16Y”
ciing 1a mot yéu t6 quan trong lam gia tang mure d6 kho khan trong qua trinh thi c6ng. Dién tich day giéng
khoan 162" 16n hon dang ké so véi cac cong doan c6 duong kinh nho hon, trong khi cong suét thiy luc
cung cap tai choong khong tang twong tng. Diéu nay lam suy giam chi sO cong sudt thity lyc riéng (HSI),
dan dén hiéu qua pha hily dat da va kha nang lam sach day giéng khoan bi han ché. Khi két hop véi dac
diém mun khoan c6 do ciing cao, kich thudc 16n dugce tao ra tr cac tap cat két chat va da Cacbonat, kha
nang van chuyén mun 1€n khéi day giéng tré nén kho khan hon. H¢ qua 1a nguy co tich tu mun khoan phia
sau under reamer, hinh thanh cac vanh mun cuc b, gia ting mo-men xoa'in, luc kéo tha va lam tang déng
ké kha ning xay ra hién twong tic nghén vanh xuyén (pack-off) trong qua trinh khoan.
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Hinh 1. Cét dia tang va phdn bé UCS dur kién theo chiéu sdu giéng TTN-2X.
4. Phan tich két qua khoan cong doan 14%4” x 16'4” giéng TTN-1X

Thuec té khoan cho thiy téc d6 co hoc khoan trong cong doan 144" x 16%” giéng TTN-1X ¢6 xu hudng
giam khi di vao cac tap cat két chat va cacbonat xen kep, phan anh anh huong rd rét cia gia tri UCS cao
trong hé ting Miocene gitra. Viéc ting tai trong 1én choong khéng mang lai cai thién dang ké vé ROP, cho
théy hiéu qua cua ché do khoan phu thudc nhiéu hon vao dac diém thiét ké choong va co ché pha huy da.
Déng thoi, sy bién thién dia chat theo chiéu sau cling 1am cho qua trinh khoan thiéu én dinh tai mot sb
khoang, déc biét khi gip cac 16p da cung xen kep, lam gia tang nguy co rung dong, mai mon choong va suy
giam hiéu qua truyén ning luong xudng day giéng.

182



Bdng 1. So sanh ROP trung binh cdc céng doan khoan tai giéng TTN-1X.

gitsize | P/ | man | Prilled | o | Hst | Rop | woB | Rem | GPM Dull Grade Well
IADC Interval
26”
26" | MT/1.15 | NOV 1,021 33.6 15 304 | 1535 | 100 1100 [1-1-WT-AE--No-TD HT-1P
26° | MT/1.1.5 | Varel 1,018 411 099 | 248 020 120 1100 |23-WT-A-F-FNo-TD MT-1P
26" | MTAMA5 | Varel 1,034 42 094 | 246 520 60 1150 |2-2-No-AE-In-No-TD MT-2X
26" | MT/1.1.5 | Smith 1,004 39 094 | 257 520 120 1100 |1-1-WT-A-E-In-No-TD CCTB-1X
17 1/2”
17v% |PDC/s422] Nov 1,296 40.2 2.2 322 520 160 1100 [1-1-WT-GX-CTERTD | HT-1P
21y ur| Under NOV 1296 39.2 41 33.1 510 140 1250  |1-2-CT-G-In-E-No-TD HT-1P
Reamer (1338-2634)
17% |PDC/s422| NOV 1,078 40.2 2.2 38.1 518 120 900 [1-1CT-AXI-WT-TD MT-1P
1090
A )] =3 A =X - -
17% |PDC/S433| Reed | ocion| 372 175 | 29.3 926 140 1100 [3-3-WT-AX-CT-TD MT-2X
) Under 1079
21 %" UR NOV 26 128 | 477 111 | 120130 | 1050 [1-1-WT-A-N-XCT-TD MT-2X
Reamer (1354-2433)
Under 1328 1050-
20" UR NOV 2524 | 136 52.6 1412 | 130-140 2-1-CT-P-XWT-TD TIN-1X
Reamer (1227-2555) 1100
. 383
A -()-| -A-F-1N-| - | =
17 | T | smith | ot | 28 16.4 0-0-No-A-E-In-No-DTF DN-1X
297
A 7)) =A-F-|In- - =
17 | TOH 1S | Hughes | e |63 5.2 2-2-WT-A-E-In-No-TD DN-1X
16%" | PDC/S422 | NOV 427 24 2.1 177 | 1532 180 1050  |0-0-No-A-XIn-No-TD HT-1P
(2718-3145)
393
16%" | PDC/IM432 | NOV 17.3 1,51 2.7 8-16 180 950 |1-2-BT-8-XIn-CT-TD MT-2X
(2426-2819)
, 1,966
16" | PDC/S123 |Halliburton 61.4 32 1825 | 170 1080  [1-1-WT-A-E-In-No-TD SVW-1X
(1001-2967)
, 1,224
16" | PDC/S123 | Smith 39.24 30.9 0-3-BT-N-XIn-CT-TD CCTB-1X
(1228-2442)
14 1/2” Bit & 16 1/2" Under Reamer
. 557
147 | PDC SF65 |Haliburton | o 0 | 284 2 19.5 1-30 140 870  [1-1-WT-A-XI-No-TD TIN-X
Under 239
A - =-1-) =A - X-]-] - -
WA UR o | NOV | esaarery | 185 4.1 15.8 8-14 180 870 |1-1-WT-A-XINo-TD HT-1P
124/ x | Under o iiron| 971 58.6 388 | 16.57 18 190 960  |1-1-WT-AXIN-CT-TD SV-1X
14-3/4 Reamer
12-4/47x | Under SLB 347 46.9 3.1 7.4 2038 | 150180 | 900  |1-1-WT-A-XIN-BU-TD HT-4P
14-1/2" Reamer
6% UR| Y% haiburon| 597 3598 | 281 155 | 2415 | 130-150 |900-1030 [1-1-WT-A-X-No-TD TIN-1X
Reamer (2555-3112)

Bang 1 cho théy sur khac biét 15 rét vé toc d6 co hoc khoan (ROP) gitia cong doan 145” x 16%%” va cac
cong doan khac cuia giéng TTN-1X. Trong khi cac doan khoan c6 duong kinh nho hon hodc ndm trong cac
hé tang tré (Pliocene, Miocene trén ) dat ROP trung binh tuong d6i cao va 6n dinh, thi ROP trong cong
doan 1414 x 16%” suy giam dang ké va c6 bién do bién thién 16n theo chiéu sau.

Sy suy giam ROP trong cong doan 14%” x 16%” ¢o mébi lién hé truc tiép voi dac diém dia chét cua hé
tang Miocene giita, noi phd bién céac tap cat két chit va Cacbonat xen kep voi gié tri cudng do nén mot truc
(UCS) cao (Hinh 1). Khi UCS tang, hiéu qua cua viéc gia tang tai trong 1én choong (WOB) giam r6 rét, dan
dén quan hé giira ROP va WOB khong con tuyén tinh nhu trong cac hé ting mém  phia trén. Diéu nay dugc
phan anh qua thuc té khoan tai giéng TTN-1X, khi viéc ting WOB trong mét sb khoang khong mang lai
cai thién dang ké vé ROP.

Bén canh yéu t& UCS, kich thudc 16 khoan 16n ciia cong doan 144 x 16%4” ciing gop phan lam suy
giam hiéu qua khoan. Dién tich day giéng khoan ting lén dang ké so véi cic doan khoan nho hon, trong
khi cong suat thity luc cung cap tai choong khong tang tuong ting, dan dén giam chi sé cong suét thiy luc
riéng (HSI). Hé qua la kha ning lam sach ddy giéng khoan kém hon, min khoan ¢ xu hudéng tich tu phia
sau under reamer, 1am ting luc can va gin tiép lam giam ROP.

Bén canh d6, qua trinh khoan giéng 164 ¢6 st dung under reamer tai giéng TTN-1X cho thiy yéu cau
cao vé kha ning lam sach day giéng khoan (Tai va nnk., 2015). Mun khoan sinh ra tir cac tdp da chat c6
kich thu6c 16, trong khi dién tich day giéng khoan ting dang ké, 1am giam hiéu qua thiy luc néu khong
dugc thiét ké phu hop. Mot sb biéu hién tang luc can khi kéo tha cho thiy viéc duy tri cong suét thity luc
riéng tai day giéng khoan 13 yéu t§ cn dugc chu trong trong cong doan nay.
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Tir cac két qua trén c6 thé nhan thiy ring cong doan 14%” x 16%” giéng TTN-1X la cong doan khoan
kho, chiu anh hudng ddng thoi cia UCS cao, dia chit khong ddng nhit va yéu cau thuy luc 16n. Nhimng dic
diém nay 1a co s& quan trong dé lya chon choong khoan cho giéng TTN-2X theo huéng uu tién d6 bén, kha
nang lam viéc 6n dinh trong d4 ctng va hiéu qua lam sach day 16 khoan, thay vi chi tip trung vao viéc tdi
da hoa tée do co hoc khoan (Tai va nnk., 2025).

5. Nghién ciru lya chon choong khoan va under reamer cho cong doan 14%4” x 16'4” giéng TTN-2X
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Hinh 2. Lwa chon choong khoan cho céng doan 14%” x 16% " giéng TTN-2X.

Trén co s& phén tich dia tang va dir liéu giéng TTN-1X, doan 16 14%4” x 16%” trong khoang chiéu sau
2.540-3.100 m chii yéu nam trong da sét, cat xen kep cac 16p da voi mong va da sa thach. Gid tri do bén
nén mét truc (UCS) cia dia ting dao dong trong khoang 4.000-5.000 psi, cho thiy dic trung dia chét tir
mém dén kha cimg. Trén co s& dac diém co hoc ctia d4, choong khoan PDC dugc dénh gia 1a pht hop nham
dam bao hiéu qua pha huy da va on dinh dong hoc cho bo dung cu day (BHA).

Dé nang cao kha ning 1am viéc 6n dinh cta hé théng khoan va tbi wu téc do co hoc khoan (ROP) trong
diéu kién dia chit ciia doan khoan nghién ctru, choong PDC 5 canh véi kich thude hat cét 16-19 mm va cau
trac voi phun luu lugng 16n duge dé xuét lwa chon. Cau hinh nay cho phép duy tri kha nang pha huy dat da
hiéu qua, dong thoi cai thién cong tac lam sach day giéng va van chuyén mun khoan, gop phan han ché
hién tuong tai nghlen mun khoan va suy giam tdc do khoan. Bén canh do, sb luong canh va kich thudc hat
cit duge lya chon nham dam bao su can béng gitra kha nang an sau cia hat cit, do 6n dinh cua choong va
tudi tho 1am viéc trong cac tap dat da c6 mirc d6 gén két twong ddi cao.
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Hinh 3. Lwa chon under reamer cho cong doan 14% " x 16% " giéng TTN-2X.

Viéc lya chon loai choong nay khong chi dya trén déc diém dia chat du bao ma con duogc dbi chung voi
dit liéu thyc té va kinh nghiém van hanh tir cdc giéng khoan lan can trong cting khu vue. Két qua phan tich
cho thay choong PDC dudng kinh 144, phan loai IADC S323 c6 kha ning dap tmg tot yéu cau ki thuat
clia toan bo cong doan khoan va c6 tiém ning hoan thanh doan khoan chi trong mét lan sir dung. Dé dam
bao tinh lién tuc ctia qua trinh thi cong, giam thiéu thdi gian phi san xuét va chu dong tmg pho véi cac tinh
hudng phat sinh ngoai dy kién, trén gian khoan can b tri dong thoi mot chodng chinh va mot choong du
phong ciing chung loai, sin sang thay thé khi can thiét.

Choong khoan dugc lya chon cho cong doan 14%” x 16%” giéng TTN-2X thé hién trong Hinh 2 do
Rosneft Vietnam cung cip (ROSNEFT, 2020).

Déi v6i under reamer, ciu hinh hat cit duge dé xuit theo hudng phan bd thua hon so véi choong khoan
chinh nhdm giam dién tich tiép xtic ddng thoi véi thanh hé, tir d6 han ché mo-men xodn phat sinh va ci
thién kha ning thoat min trong qua trinh mé rong 16 khoan. Thiét ké nay dic biét phii hop trong cac khoang
dia tang c6 xu hudng sinh nhiéu min khoan hodc chira cac 16p d4 cting xen kep, noi nguy co tich tu min
dudi canh cat co thé lam giam hiéu qua pha da va gia tang tai trong tac dung 1én dung cu. Bén canh do, co
ché m¢& canh bé“mg thay luc dugc lya chon nho kha nang van hanh tin cdy, ddm bao cac canh mo rong dat
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dung kich thudc thiét ké va duy tri d¢ 6n dinh trong sudt qua trinh lam viéc.

Do under reamer thyc hién dong thoi nhiém vy pha da va mé rong tiét dién giéng khoan nén lugng min
sinh ra thuong 16n hon dang ké so véi khi chi khoan bang choong thong thudng. Vi vay, hiéu qua lam sach
day giéng va van chuyén mun khoan tro thanh yéu t6 quyét dinh dén hiéu suét 1am viéc cia dung cu. Trén
co s& d6, ché d6 khoan duoc dé xuét theo hudng giam WOB va tang RPM nham duy tri co ché cét lién tuc,
han ché hién tugng rung dong, tich mun cuc bd va ket dung cu do tai trong qua 16n. Dong thoi, can duy tri
chi sé tac dong thuy luc day giéng HSI > 3 dé dam bao nang luong tia phun du 16n cho viée lam sach ving
day gleng, cuodn troi mun khoan khoi khu vyc canh mé rong va giam nguy co tai nghién mun. Su két hop
gitta cau hinh under reamer pht hop va ché do khoan t6i uu dugc ky vong s€ nang cao hiéu qua mo rong
16 khoan, duy tri 6 on dinh cua hé théng va han ché cic sy c6 trong qua trinh thi cong.

Under reamer duoc lya chon cho cong doan 14'4” x 16Y%” giéng TTN-2X thé hién trong Hinh 3 do
Rosneft Vietnam cung cdp (ROSNEFT, 2020).

6. Thio luan

Viéc tap trung nghién ciru va téi wu hoa cong doan khoan khé khin nhit dong vai trd quan trong trong
viéc nang cao hiéu qua tong thé cia giéng khoan. So v&i phuong 4n da 4p dung tai giéng TTN-1X, phuong
an lwa chon chodng khoan d& xuét cho giéng TTN-2X cho thiy tiém ning cai thién tdc d6 co hoc khoan va
giam thiéu rui ro su ¢b lién quan dén under reamer. Tuy nhién, trong diéu kién dia ting Miocene gitta v&i
dia chat va UCS bién thién theo chiéu siu, cac van dé vé rung dong chodng va mon hat cit van c6 thé phat
sinh. Do d6, cic yéu té nay can duoc theo ddi va kiém soat chit ché trong sudt qué trinh thi cong nham
dam bao phat huy hiéu qua cua giai phap dé xuat.

7. Két luin

Bai bao di xac dinh va tap trung nghién ctru cong doan khoan khé khin nhat ciia giéng TTN-2X 14 doan
14727 x 162" trong hé tang Miocene gitra. Két qué nghién ciru cho thiy viéc lua chon choong PDC nhiéu
cénh, hat cat kich thuéc trung binh két hop cu hinh under reamer phu hop va ché do6 khoan tbi wu 1a giai
phap kha thi, gép phan nang cao hiéu qua ky thut va giam thiéu rui ro sy c6 cho giéng khoan.

Loi cam on

Tac gia xin cam on Rosneft Vietnam va NCS Nguyén Trong Tai da cung cép s liéu va y kién chuyén
mon phuc vu nghién cuu.
Pong gop cua tac gia

Tac gia Nguyén Tran Tuan la nguoi dé xuat ¥ tudng nghién ctru, xdy dung phuong phap tlep can va dinh
huong ndi dung chinh cia bai bao. Tac gia tong hop va phén tich sb liéu dia chat, co hoc dat da va dir liéu
khoan thuc té cua cac gleng TTN-1X va TTN-2X. Viéc lua chon choong khoan va cu hinh upder reamer
cho cong doan 14'5” x 16'4” dugc tac gia thuc hién trén co s& doi chicu giita co s& ly thuyét va dir licu
thuc té.
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ABSTRACT

Study on the optimal selection of drill bits for the 14'%” x 1672”
section of the TTN-2X exploratory oil and gas well

Nguyen Tran Tuan
Hanoi University of Mining and Geology, Hanoi, Vietnam

The 14%” x 16%” hole enlargement section of the TTN-2X exploratory oil and gas well is considered
the most challenging drilling section due to its penetration through the Middle Miocene formation, which
is characterized by compact sandstone and Cacbonat intervals with high unconfined compressive strength
(UCS) and significant vertical variability. These geological conditions lead to reduced drilling efficiency
and an increased risk of cuttings accumulation, particularly when an under reamer is used for hole
enlargement. This study aims to propose an appropriate drill bit selection and under reamer configuration
for the 14'%” x 16'%” section of the TTN-2X well in order to improve drilling performance and mitigate
operational risks. The study focuses on the 14'5” x 16" section of the TTN-2X well through an integrated
analysis of stratigraphic characteristics and rock mechanical properties, combined with a comparison
against actual drilling data from the offset TTN-1X well. The results indicate that high-UCS formations,
commonly ranging from 10,000 to 15,000 psi and locally exceeding 18,000 psi, are the primary factors
contributing to reduced drilling efficiency in this section. Based on these findings, the use of a multi-blade
PDC bit with medium sized cutting particles (13-16 mm), together with an appropriate under reamer
configuration and a drilling program ensuring a hydraulic specific energy index (HSI) of at least 3, is
identified as suitable for the Middle Miocene formation. The proposed approach can also be applied to
exploratory wells drilled under similar geological conditions.

Keywords: Drill bit; PDC; Under reamer; Miocene giita; UCS.
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