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Trong pham vi bai bdo, tdc gid trinh bay mjt s6 ' két qud nghién ctru vé lya
chon choong khoan hop Iy dé thi cong cdc gleng khoan tai khu vue vinh Bdc
B6. Véi déc tinh ddt dd tang Oligoxen khu mé la mém xen kep cdc Io'p dat da
cttng va cé dé mai mon cao thi ste dung két hop gitta choong PDC va choong
TCI mang lai hiéu qud khoan tét, tudi tho choong cao. Viéc lwa chon choong
FuseTek, choong Kymera, choong StingBlade dé khoan vao cdc ving dat da
c6 ddc tinh khdc nhau trong khu mé la két qud to?zg hop ly thuyét phd huy
dd truyén théng gitta choong PDC, choong TCI va choong kim cuong thdm
nhlem Ung dung choong FuseTek, Kymera StmgBIade vao thi cong cdc
giéng khoan tai B€ Séng Hong da ndng cao dworc téc do co hoc khoan, tudi
tho choong va khodng khoan dai hon. Do dé ndng cao dworc hiéu qud thi cong
khoan va gidm chi phi giéng khoan.

© 2018 Trwdong Dai hoc Mo - Dia chit. T4t ca cic quyén dwoc bao dam.

1. M& dau

do. Sau thoi ky hoat dong rat khan trwong cta cac

Bé& Séng Hong (Vinh Bac Bo) 1a ddi twong hira
hen va rit nhiéu tiétm ning dé tim kiém va phat
hién dau khi, tuy nhién né ciing ton tai nhiéu rii ro
va thach thirc khi tim kiém tham do trong khu vuc
nay.

Xuit phat tir co sé dia chat c6 nhiéu tiém nang
vGinhu cdu 1én vé dau va khi d€ phat trién kinh té
ctia khu vure phia Bic Viét Nam, khu vuc bao gdm
toan bo Chau thd Séng Hong, bién néng caclé 102,
103, phia TAy Nam Lo 106 va Tay Bac L6 107 da
dwoc dac biét ch y trong cong tac tim kiém tham

“Tdc gid lién hé
E-mail: nguyentrantuan@humg.edu.vn

nha thiu nuwéc ngodi géom Total, Idemitsu,
Anzoil /M&P vao cac nam tir 1989-1995, hién nay
dién tich cua cac hop dong PSC chi con lai & 16
102&106 - Petronas/ATIP/SPC/PVEP, 103&107 -
PVEP/Petronas, 16 MVHN-02 - Quad Energy va 16
101-100/04 - Santos. Do cac nha thau nuwéc ngoai
lan lwot rat lui hodc hét han hop déng trong khi
tiém ndng dau khi ctia khu virc van con 1a mot 4n
s016m, bén canh d6 mo khi Tién Hai dang buérc vao
thoi ky khai thac suy gidam nhanh trong khi nhu
ciu dau khi d€ phat trién kinh t€ dia phwong va
quéc gia ngay cang ting, PVN/PVEP da tiép tuc
diy manh cong tac tim kiém, tham do ca trén dat
lién 1an khu vuc Vinh Bic Bo (Petrovietnam
Exploration Production Corporation, 2014).
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Hoat dong khoan cac giéng khoan tham do,
tham lwong dau khi 1a mot trong nhirng khé khan
gap phai, vi dia chit vung nay rat phirc tap, dat da
clrng mém xen kep & cac ting Oligoxen, Mioxen,
dat da rat cirng & ting mong, nhiéu dat gay, xuit
hién khi nong, khi H,S, khi CO,, cac vung c6 di
thwong ap suit, nhiét do cao... Do d6, dé thi cong
nhirng giéng khoan nay doi héi bd phén thi cong
khoan phai c6 trinh do cao va str dung cong nghé
hop Iy dé virot qua nhirng kho khan, nang cao hiéu
qua va rat ngan thoi gian thi cong khoan. Mot
trong nhirng yéu t0 then chét can dwoc nghién
clru va cai tién do la choong khoan. Viéc nghién
ctry, lra chon choong khoan can ctt vao cac thong
tin vé dia chat nhw: C4u tric dia ting, tinh chit co
ly ctia dat da va diéu kién cu thé ctia vung dia chét.
Hiéu qua khoan dwoc thé hién bang viéc lwa chon
loai choong phu hop véi cac loai dat da khoan qua
va cc thong s6 ché do cong nghé hop ly. Hiéu qua
lam viéc cia choong khoan la mdt trong nhitng
yéu t6 co ban quyét dinh téi gid thanh mét khoan.
Dwa vao s6 liéu dia chit cia vuing khoan qua, cac
thong s6 ki thut cta tirng loai choong khoan ma
lwa chon loai choong phu hop dé dat hiéu qua
khoan cao nhat.

Trén co s& tong hop, phan tich tai liéu vé dia
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khoan tai khu vurc Vinh Bac Bo, nhom tac gia sé dé
xudt gidi phap lwa chon va st dung choong khoan
hoply.

2. Pac diém dia chit, thach hoc ciu tao dau
khi vinh Biac B

Vinh Bac B 1a viing c6 dia chit rat phirc tap,
nhiéu dirt gay, xuat hién khi ndong, khi H2S, khi CO-,
cac vung c6 di thwong ap sudt, nhiét do cao...

bat da clrng mém xen kep & cic tAing Mioxene,
Oligoxen va dat da rat ctrng, do mai mon rat cao &
ting mong cling la mot trong nhirng khé khin
trong viéc thi cong khoan.

Tuy nhién, mdi mdt vung trong Vinh Bac B
lai c6 dac diém dia chat, thach hoc khac nhau. Dé
hiéu ro dwoc dia chat, dac tinh thach hoc dat da
cua giéng chuin bj khoan can nghién ctru ky dia
chit cta tirng vung, doi twong dia chat thi cong va
dia chit ctia cac giéng da khoan trong viing 1an cin
dé dwa ra co so thiét ké giéng khoan, phwong an
thi cong, Iwa chon cong nghé toi wu dé dam bao thi
cong khoan an toan, nhanh va tiét kiém chi phi.

Pic tinh dit da c4u tao dau khi vinh Bic B
theo tirng ving dia chat va cac giéng khoan dworc
thé hién khai quat & Hinh 1 va Hinh 2

hat i lidu bdo cdo téne K&t sit d he (Petrovietnam Exploration Production
chat, tal l1eu bao cao tong Ket su dung cnoong Corporation, 2014)
Ving 2: BGi trang phan nghich dao manh cudi Miocene Ving 3: Phu triing Ky Lan Ving 4: Méng nang cao

“y

Hinh 1. Ddc tinh

ddt dd theo cdc vung dia chdt.
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Hinh 2. Bdc tinh ddt dd theo cdc viing dia chdt va cdc giéng dd khoan.

Trén co s& thuc tién cac giéng khoan di
khoan trong khu vure, theo PVEP danh gia va phan
tich dic tinh d0 cirng cia dit d4 nhuw sau
(Petrovietnam Exploration Production
Corporation, 2014):

- Vung 1 va phan phia bac clia ving 2: Pa
nhanh chong thay doi do clrng theo chiéu siu cta
giéng khoan.

- Vung 2: B4 tir dd shu 2000m chuyén sang do
crng trung binh va cirng,

- Vung 3: Pa c6 do clrng trung binh va cirng &
khoang d6 sau 3500m.

- Vung 4: Twong tw viung 2 hodc vung 1 nhung
c6 16p da rat cieng & phan mong.

3. Nghién ctvu lwra chon choong khoan nham
toi wu héa thoi gian thi cong Khoan

3.1. Yéu cdu ddt ra trong viéc Iwa chon choong
khoan

Choong khoan 1a mét dung cu chinh yéu dé
thwc hién cong tac thi cong khoan. Viéc lwa chon
tot choong khoan gitip cai thién toc do khoan,
giam cong tac kéo tha dé thay choong, doa dao
giéng khoan, cru ket giéng khoan... Do do tiét
kiém dwoc thoi gian thi cong khoan ciling nhw chi
phi cho giéng khoan.

Mot choong khoan ly twdng cin c6 cac thong
sO sau (Warren, Armagost, 1986):

- T6c dd khoan cao.

- Tu6i tho dai.

- Khoan vé&i du dwong kinh yéu cau.

- Khoan dwogc dang theo yéu ciu quy dao
giéng khoan.

- Gia thanh vira phai.

3.2. Choong khoan FuseTek két hop cdc wu
diém cuia choong PDC va choong thdm nhiém

Choongkhoan FuseTekla loai choongkét hop
gitra choong PDC va choong kim cwong thim
nhiém clia nha thau choong NOV cung cip dé
khoan vao da mong & Vinh Bac bd bang cach

Hybrid Drill Bits

Hinh 3. Choong FuseTek.
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gia c0 thém phan kim cwong thAm nhiém l&n cac
canh ctia choong PDC (Warren, T.M., Armagost,
1986).

Co ché khoan pha huy dat da choong FuseTek
theo hai giai doan.

3.2.1. Giai doan choong khoan PDC (phdn chinh)

Hinh 5. Hinh dnh nhin tir dudi 1én ctia choong
FuseTek.

- bat da cht yéu dwoc pha v boi cacrang clia
choong PDC theo co ché cat, tdc dd khoan nhanh
hon.

- Mot phin cta dat da dwoc cac rang choong
thAm nhiém phé v&r dat da theo co ché mai (mot
sO rang PDC dwoc bo tri lui thap vao (rang mau do)
dé10 ra phan kim cwong thAm nhiém tham gia vao
qua trinh pha vy dat da).

3.2.2. Giai dogn khoan kiéu choong khoan kim
cwong thdm nhiém (phdn phu), xdy ra khi cdc rdng
choong PDC bi mon tir 1/3 hodc mét nira

- Chi mot it dat da dwoc pha vy theo co ché cat
cta choong PDC. (mdt s6 rang PDC dwoc bé tri Iui
thap vao van con nguyén (rang mau dé) lac nay sé
tham gia vao dé& duy tri qua trinh cit dit da tam
chip nhan dworc).

- bt da chi yéu theo co ché mai cha cac vat
chat kim cwong thim nhiém.

3.2.3. Phan tich va nhdn xét

- Véi viéc gia c6 thém phan kim cwong thAm
nhiém lam ting tudi tho cta rang choong PDC vi
phan kim cwong thAm nhiém thudmng mém hon bé
mat kim cwong ctia rang choong PDC, do d6 khi co
ché& mon xay ra, vit chit nao mém hon sé bi mon
trudre. Bén canh do, tiét dién ma sat voi dat da cla
choong FuseTek ciing nhiéu hon nén co ché mon
choong cling xay ra cham hon.

- Khi cac rang choong PDC bi mon 1/3 hodc
mot nira, co ché phé huy dat da chu yéu la & phan
kim cwong thdm nhiém do d6 cling lam ting dwoc
tho1i gian str dung choong khoan.

- Choong FuseTek khong cd cac bo phan xoay
nén gidm nguy co bi rung chép xoay nhw cac
choong TCI (d&c biét rat dé xay ra véi cac choong
dwong kinh nho khi khoan vao cudi cip dwong
kinh ctia giéng khoan la doi twong da mong).

- V&i nhirng phan tich trén, choong FuseTek
rat thich hop dé khoan trong ting dat da clrng va
c6 dd mai mon cao & ting d4 mong Vinh Bic Bo.

3.3. Choong khoan Kymera lwéng tinh két
hop cdc wu diém ctua choong PDC va choong
TCI

Choong Kymera ctia nha thiu choong Baker
Huger la kiéu choong luong tinh, két hop giira
choong PDC c6 ludi cat cd dinh va TCI c6 cac chop
xoay, do d6 no thira hwong va két hop dwoc wu
diém cua hai loai choodng nay la kha nang khoan
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manh mé, téc do cao cia choong PDC va sy tron
tru, muwot ma, it chiu md men xoan ctia choong TCI
(Warren, T.M., Armagost, 1986).

- Khi gap dat dd mém, cac rang choong trén
cac ludi cat c6 dinh PDC sé phat huy tac dung theo
co ché cat dé pha huy dit da riat nhanh.

- Khi gap dit da clrng, cic rang dinh trén
choong choép xoay sé 4n dap dé pha huy dat da.

- Cac rang dinh trén chop xoay cling 4n dap
lam dat da ran nit tao tién dé cho cac rang trén
cac lu®i cat cd dinh PDC pha huy dat da duoc dé
dang hon.

- Choong PDC ¢6 lwdi cat ¢8 dinh do do co6 thé
chdng d& duwoc tai trong 1én choong tot lam giam
nguy co rung chép xoay.

89

- Tuy nhién choong c6 bo phan chép xoay nén
nguy co bi hdng, rung chop xoay cao. Canh choong
PDC cling méng va yéu hon.

Phan tich va so sanh két qua thuc nghiém
thuc té€ cac thong s6 lam viéc ca choong la tai
trong 1én choong (WOB), img suit xoan (torque)
cta choong luong tinh Kymera véi cac choong TCI
va PDC.

Trong d6: 260 Hybrid 633: SO liéu trén biéu
dd ctia 260 choong luong tinh Kymera mau xanh
14 cy gbm 3 canh, 3 chop xoay va dwong kinh rang
1a 19mm; 260 PDC 506: SO liéu trén biéu do cia
260 choong PDC mau xanh da troi véi 6 canh va
dwong kinh rang 1a 16mm; 220 RC: SO liéu trén
biéu d6 cta 220 choong TCI mau tim.
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Hinh 7. Théng sé lam viéc cdc choong khoan.
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Phan tich va nhan xét:

- Khi tang tai trong Ién choong (WOB) thi mo
men xoan (torque) sé tang 1én.

- Choong PDC ting md men xoan lén rit
nhanh va rat cao khi ting tai trong 1én choong,
bién do md men xoan cling rat rong. Do co ché
khoan ctia choodng PDC 1 khoan cat.

- Chodng TCI c6 md men xoan rat thip, do co
ché khoan ctia choong TCI l1a khoan 4n dap va c6
cac chop xoay lam gidm ma sat. Tuy nhién voi co
ché nay thi choong khoan cham khi gip sét, do
hién twong choong bi dinh sét.

- Choong lwdng tinh Kymera khoan bang ca
hai co ché 14 cat va 4n dip nén c6 md men xoan
tang déu khi ting tai trong, bién dd mod men xodn
ciing rat bé, do d6 choong khoan rat 6n dinh.

- V6inhirng dic tinh trén, choong Kymera rat
pht hop dé khoan vao vung dit da clrng va xen
kep nhw 12 tAng Oligoxen & Vinh Bac Bo.

3.4. Choong khoan StingBlade két hg'p nguyén
ly pha huiy ciia choong PDC va choong TCI

Choong Stingblade ctia nha thau Smith la loai
choong PDC c6 lwdi cat ¢d dinh, tuy nhién trén cac

ludi cit choong dwoc bd tri cA rang duc cha
choong TCI cung voi rang cat cia choong PDC
(Warren, T.M., Armagost, 1986).

- Hai loai rang dwoc dat & cac vi tri twong
ddng trén cuing mot canh ctia choong khoan.

- Rangkiéu PDC pha vty d4t da theo ché do cat,
rang duc (Stinger) pha v dat da theo ché do an
dap.

- Tai trong de lén cac rang duc (Stinger) lam
phé v cac dat da clirng hiéu qua.

- Cac rang duc c6 do khang nén cao dat cung
vi tri voi cAc rang cit lam giam sw pha huy, mai
mon cho cAc rang cat.

- Rang duc ciing tao ra co ché lam ran nirt cac
l6p dat da, tao tién dé cho ring cat pha v dat da
dé hon.

- Do choong khong c6 bd phan xoay nén rat
chéc chan, clrng virng.

- Vi nhirng dac tinh trén, choong StingBlade
rat phtt hop dé khoan vao viing dat da clrng va xen
kep nhuw 1a tAng Oligoxen & Vinh Béc Bo.

4. Két luan va Kién nghi

Vi dac tinh dat da ting Oligoxen & vung Vinh
Bac Bd 1a mém xen kep cac 1op dat da clmg va co
d6 mai mon cao thi str dung choong két hop gitra

12 /4" 2616 (StingBlade)

chong dwoc gén thém rang éq dap
& trung tam dé lam tang tinh 6n
dinh, can bang ctia chong va tang
toc dé khoan

Khéng c6 rang an dap & viing cén cia
chong, nhwng xuat hién MDOC

Hang rang duc, pha v& dat da kiéu an
—___| dap. Loai rang nay chiu dwgc va dap cao
va chong mai mon tot

cac rang duc cta chong dwgc gén thém cac
canh ctia chong dé dw phong khoan trong cac
tang dat da xen kep clPng meém, do do lam
tang tudi tho cua chong

Hinh 8. Choong StingBlade.
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choong PDC va choong TCI mang lai hiéu qua
khoan t6t, tudi tho choong cao. Trong d6 choong
Kymera va choong StingBlade 1a hai loai choong
két hop dwoc dic tinh d6 va c6 thanh tich ndi troi
khi thi cong. Tuy nhién chiing van c6 nhitng uu
nhuoc diém la: D6i voi choong Kymera, do két
hop gitra canh choong PDC va chép xoay ctia TCI
nén tdc dd choong rat tét, tuy nhién tiém 4n nhiéu
rui ro vi choong c6 cac chép xoay nho, cac canh
choong PDC méng nén rat dé bi rung chop xoay va
v chop. D6i voi choong Stingblade thi toc do
khoan tuy chAm hon, nhung do cac rang duoc gan
trén canh va khuon ctia choong PDC nén rit virng
chai, do d6 do on dinh cao, tudi tho choong lon.

Vay khi khoan qua ving dat da Oligoxen &
Vinh Bac Bd nén cin nhic viéc sir dung choong
Kymera hodc Stingblade. Can xem xét dac tinh
tirng choong dé lwa chon. Khi can khoan khoang
khoan ngén, can t8c dd cao va khoan dinh hwéong
thi nén dung choong Kymera, khi can khoan vé&i
khoang khoan dai va téc do vira phai thi nén dung
choong StingBlade.

Vi dac tinh dat da ting mong Cacbonnat ctia
Vinh Bic B0 1a rit clrng va dd mai mon cao thi st
dung choong két hop dac tinh cta choong PDC va
choong kim cwong thim nhiém la rat hiéu qua.

Vi viy choong FuseTec la lya chon s& mot.
Viéc lwa chon va (rng dung choong FuseTec,
Kymera, StingBlade vao thi cong cac giéng khoan
Vinh Béc Bd da nang cao dwoc tdc do khoan, tudi
tho choong. Do d6 nang cao dwoc hiéu qua thi
cong khoan va giam chi phi giéng khoan. Tuy
nhién cin c6 sw nghién ciru hon nira dé ti€p tuc cai
thién, doi moéi dé dat dwoc két qua cao nhét trong
thi cong khoan.

Tai liéu tham khao

Kalinin, A. G., Gandzumian, R. A., Messern, A. G.,
2007. Cdm nang ky sw cdng nghé khoan cac
giéng siu, Trwong bién va nnk. bién dich Nha
xudt ban Khoa hoc Ky thuat, Ha Néi.

Petrovietnam Exploration Production
Corporation, 2014. Drill bit final well report,
Performance report of HRD-1X-ST for PVEP.

Teale, R, 1965. The Concept of Specific Energy in
Rock Drilling, International Journal of
Mechanical and Mining Science, Pergamon
Press,Vol. 2,57-73.

Warren, T. M., Armagost, W. K., 1986. Laboratory
Drilling Performance of PDC Bits. Paper 15617.
SPE Annual Meeting.

ABSTRACT

Study on the selection of bits for drilling wells in the Song Hong Basin

Tuan Tran Nguyen 1, Long Ngoc Ly 2, Phuong Anh Nguyen 2

1 Faculty of Oil and Gas, Hanoi University of Mining and Geology, Vietnam.
2 Petrovietnam Exploration Production Corporation (PVEP), Vietnam.

Within the paper, the author presents some research results on the appropriate drilling options to
optimize the time of construction of wells in the Gulf of Bac Bo.With the Oligocene’s soil elements of
softness, hard terracing and high abrasion, the combination of PDC and TCI provides good drilling
performance and high lifespan. The selection of the FuseTek, Kymera, and StingBlade for drilling into
rocky areas with different characteristics in the reservoir was the result of a combination of traditional
rock breaking theory between the PDC, TCI and diamond permeability. Application of FuseTek, Kymera,
StingBlade for the construction of wells at Northern Red River has improved drilling speed, longer lifting
and drilling times. This will improve the efficiency of drilling and reduce the cost of drilling wells.



