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PON VI TO CHUC
Truong Pai hoc Mé - Pia chit (HUMG)
CAC PON VI PHOI HQP TO CHUC

Tép doan Cong nghiép Than - Khoang san Viét Nam
Tap doan Dau khi Viét Nam

Téng cuc Pia chit va Khodng san Viét Nam
Téng hdi Pia chit Viét Nam

Cuc Po dac, Bin d6 va Thong tin dia Iy Viét Nam
Hgi Khoa hgec Céng nghé¢ Mé Viét Nam

Hi Cong trinh ngim Viét Nam

Hi Pia chit Thity vin Viét Nam

Hi Pia chit Cong trinh va Mbi truong Viét Nam
Hdi Ky thuat N6 min Viét Nam

Hoi Khoa hgc Ky thuat Dia vat ly Viét Nam

Hi Tric dia - Ban d6 - Vién tham Viét Nam
Vién Pia chit va Dia vat Iy bién

Vién Khoa hoc Dia chit va Khosng sin

Trudng Pai hoc Cong nghé Pong Nai

Truong Pai hoc Pong A

Truong Pai hoc Thi Diu Mgt

BAN TO CHUC

Truéng ban
GS.TS Tran Thanh Hai, Truong Pai hoc Mo Dia - chat

Pho6 Truéng ban

GS.TS Bui Xuan Nam, Truong Pai hoc M6 - Dia chat

PGS.TS Tri¢u Hung Truong, Truong Pai hoc Mo - Dia chat

Uy vién

GS.TS V6 Chi My, Héi Trdc dia - Ban do - Vién tham Viét Nam

GS.TS Nguyén Quang Phich, Héi Cong trinh ngam Viét Nam

PGS.TS Tran Tuén Anh, Vién Dja chat, Vién HLKH&CN Viét Nam
PGS.TS bBoan Van Canh, Hoi Pia chat Thuy van Viét Nam

PGS.TS Ta Dtc Thinh, Héi Dia chat Cong trinh va Moi truong Viét Nam
PGS.TS Nguyén Nhu Trung, Vién Dia chdt va Pia vit Iy bién, Hoi Khoa hoc ky thudt Pia vat Iy Viét
Nam

TS Nguyén Pai Déng, Cuc Do dac, Ban dé va Thong tin dia ly Viét Nam
TS Tran Xuan Hoa, Hoi Khoa hoc va Cong nghé Mo Viét Nam

TS Hoang Vin Khoa, Tong héi Pia chat Viét Nam

TS Db Hong Nguyén, Tdp dodn Céng nghiép Than - Khodng san Viét Nam
TS Nguyén Vian Nguyén, Tong cuc Dia chat va Khodng san Viét Nam

TS Lé Van Quyén, Hoi Ky thudt N6 min Viét Nam

TS Trinh Hai Son, Vién Khoa hoc Dia chét va Khoang san, Bo Tai nguyén va Moi truong
TS Nguyén Qudc Thap, Tdp doan Dau khi quoc gia Viét Nam

TS Dang Kim Triét, Truong Pai hoc Cong nghé Pong Nai

TS Tran Van Trung, Truong Bai hoc Thii Dau Mgt

TS D& Trong Tuan, Truong Pai hoc Péong A

TS Nguyén Thanh Tung, Vién Dau khi Viét Nam



BAN KHOA HQC

Truéng ban

GS.TS Bui Xuan Nam, Trieong Pai hoc Mo - Pia chit
Phé trwéng ban

PGS.TS. DS Ngoc Anh, Truwong Pai hoc Mo - Dia chit
Uy vién

GS.TSKH Hoang Ngoc Ha, Truong Pai hoc Mo - Dia chat
GS.TS V& Trong Hing, Truong Pai hoc M6 - Dia chit
GS.TS Truong Xuan Luan, Trieong Pai hoc Mo - Pia chat
GS.TS B4 Nhur Trang, Truwong Pai hoc Cong nghé GTVT
PGS.TS Bui Hoang Bic, Truong Pai hoc M6 - Bia chit
PGS.TS P4 Van Binh, 73 ruong Pai hoc Mo - Dia chat
PGS.TS Phing Manh Bic, Hpi KHCN Mo Viét Nam
PGS.TSKH Ha Minh Hoa, Vién Khoa hoc Po dac va Ban do
PGS.TS Pham Vian Hoa, Truong Bai hoc M6 - Bia chat
PGS.TS Lé Van Hung, Trieong BPai hoc Mo - Pia chat
PGS.TS Hoang Vin Long, Vién Déu khi Viét Nam

PGS.TS Pham Van Luan, Truong Dai hoc Mo - Dia chat
PGS.TS Nguyén Quang Minh, Truong Bai hoc M6 - Bia chat
PGS.TS Pham Xuan NUi, Truong Pai hoc Mo - Pia chdt
PGS.TS Khéng Cao Phong, Truong Pai hoc Mo - Dia chat
PGS.TS Nguyén Vin Sang, Truwong Bai hoc M6 - Dia chdt
PGS.TS Ngb Xuén Thanh, Truong Pai hoc Mo - Pia chat
BAN BIEN TAP

Truéng ban

TS Nguyén Viét Nghia, Trueong Pai hoc M6 - Pia cht
Phé Truwéng ban

TS Nguyén Thac Khanh, Trieong Bai hoc Mo - Pia chat
Uy vién

PGS.TS Bui Hoang Bic, Trueong Pai hoc M6 - Pia chdt
PGS.TS Pham Vian Luén, Truwong Pai hoc Mo - Dia chdt
PGS.TS Tran Tuin Minh, Truong Pai hoc Mo - Pia chat
PGS.TS Bui Ngoc Quy, Truong DPai hoc Mo - Dia chat
PGS.TS B Nhu Y, Truong Pai hoc M6 - Pia chdt
BAN THU KY

Truéng ban

PGS.TS D& Ngoc Anh, Truong Pai hoc M6 - Pia chat
Pho6 Truéng ban

TS Nguyén Thac Khanh, Trieong Pai hoc Mo - Dia chdt
Uy vién

PGS.TS Pham Van Luan, Trueong Pai hoc Mo - Dia chdt
PGS.TS Nguyén Vian Sang, Triong Pai hoc Mo - Pia cht
TS T6 Xuan Ban, Truong Dai hoc Mo - Pia chat

TS Nguyén Trong Diing, Truong Pai hoc Mo - Dia chat
TS Lé Quang Duyén, Truwong Dai hoc Mo - Dia chat

TS Nguyén Duy Huy, Truwong Pai hoc M6 - Dia chit
TS Nguyén Qudc Phi, Truong Pai hoc M6 - Pia chat

PGS.TS Bing Trung Thanh, Truong BPai hoc Mo - Dia chat
PGS.TS Ta Btic Thinh, Hji Pia chit Cong trinh va Moi
truong Viét Nam

PGS.TS Nguyén Thé Vinh, Truong Pai hoc M6 - Dia chat
TSLé Héng Anh, Truong Pai hoc Mo - Dia chat

TS Tran Qubc Cuong, Vién Pia chat, Vien HLKH&CN Viét
Nam

TS Céng Tién Diing, Truong Dai hoc Mo - Dia chat

TS Tréan Tuén Diing, Vién ia chdt va Dia vt Iy bién, Vién
HL KH&CN Viéet Nam

TS Nguyén Dai Déng, Cuc Do dac, Ban dova Thong tin dia
Iy Viét Nam

TS Nguyén Manh Hung, Truong Bai hoc Mo - Pia chat
TS Nguyén Quéc Phi, 77 ruong Pai hoc Mo - Dia chat

TS Bui Thi Thu Thuy, Truong Pai hoc Mo - Dia chat

TS Nguyén Thé Truyén, Vien NC Bign tii, Tin hoc, Tur dong hoa
TS Nguyén Vian X0, Truong Pai hoc M6 - Dia chit

TS Nguyén Thi Mai Dung, Trueong Bai hoc M6 - Pia chdt
TS Nguyén Manh Hung, Truong DPai hoc Mo - Dia chat
TS Pham Trung Kién, Truong Dai hoc Mo - Dia chat
TS Nguyén Quéc Phi, Truong Dai hoc Mo - Dia chdt

TS Ngb Thanh Tuan, Truong Bai hoc M6 - Pia cht
TS Nguyén Manh Hung, Truong Dai hoc Mo - Dia chat
ThS Nguyén Ngoc Dung, Truong Pai hoc M6 - Pia chat
ThS Hoang Thu Hang, Truong Pai hoc Mo - Pia chdt
ThS Nguyén Thanh Hai, Truong Dai hoc Mo - Dia chat
ThS Pham Buc Nghiép, Truong Dai hoc Mo - Dia chat
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Giai phap hoan thién thiét ké choong PDC truyén théng

Nguyén Tién Hing"*, Nguyén Thé Vinh, Truong Van Tu
Truong Dai hoc M¢ - Dja chat

TOM TAT

Trong cong nghi¢p khoan dau khi, choong khoan PDC dugc sir dung phd bién va rong rai do tao dugc van
tdc co hoc cao, giam thiéu rai do phuc tap su ¢, rit ngan thoi gian thi cong va gia thanh gleng khoan.
Trong qua trinh pha huy dat da, choong PDC thuong xuyén gap phai cac van dé lién quan dén céc rang gan
trung tam do van toc géc ca céc ring nay rat thap va ching ludn phai chiu tai trong chiéu truc I6n hon so
V6i cac rang khac. Cong ty Schlumberger da d& xuét st dung cac rang Stinger hinh tru ding lam cdc rang
trung tAm thay cho cac rang PDC truyén théng. Giai phap nay giai quyét duoc cac van dé lién quan dén cac
ring trung tdm, c6 kha ning gitp choong lam viéc 6n dinh hon, nang cao van tbc khoan co hoc 1én dén
46% (I'atrapoBa M.P., 2019).
Céc tac gia da tién hanh phan tich, bién giai phuong an thay thé rang Stinger thay cho ring PDC truyén
thdng. Pong thoi, tién hanh phan tich nhimg wu diém vuot troi ma chodng PDC ¢ trang bi ring Stinger
mang lai so v6i chodng PDC truyén théng. Tir d6 dua ra nhitng két luan va kién nghi nham hoan thién thiét
ké chodng PDC truyén thng.

Twr khéa: Choong PDC; Stinger; khoan.

1. Pit van dé

Ngay nay, trong cdng nghiép khoan dau khi choong PDC dugc sir dung rong rdi va pho bién trén thé
gidi n6i chung va tai Viét Nam néi riéng. Cac chodng trong nhdm nay c6 ciu tao riéng biét nham dat hiéu
qua pha huy t6t nhat d6i véi timg loai dat d4 co tinh chit co 1y khac nhau. Tuy nhién, hdu hét cac thiét ké
chodng PDC hién nay déu gap nhirng van dé trong qué trinh thi cong, c6 thé ké dén nhu: cic ring tai tm
chodng nhanh mon, van téc co hoc chwra dat miic ky vong, tai trong chiéu truc chua dwoc phan bd déu I1én
c4c rang,... Chinh vi vay, viéc nghién ctru va hoan thién thiét ké choong PDC truyén théng ludn 1a van dé
thoi su va cap thiét trong nganh cong nghiép khoan Dau khi.

2. Co sé ly thuyét va phwong phap nghién ciru

Viéc sir dung choong PDC truyén thong thuong xuyén gap van dé lién quan dén cac rang tai trung tam.
Vén & nay duoc ly giai do cac ring nay c6 van toc goc nho (Nguyén Thé Vinh va Nguyén Tién Hing
2018) va chiu tai trong chiéu truc 16n so véi cac ring khac, dic biét 1a cac rang ngoai bién (Hinh 1). Cac
ring nay chiu tai trong 16n, nhung hiéu qua pha huy khéng cao, dan dén lam giam d6 ngéap ring choong
cua cac rang khac, do dat dé tai khu vuc trung tim chwa duoc loai bo kip thoi trong qua trinh phé huy. Pay
Ia mot trong cac nguyén nhan chinh 1am giam van téc co hoc khoan cua choong PDC.

09 ® G4 rang chiu tai trong I ..f 09
08 08
4l trong 16n réing

w khoang cach tir rang dén tam choeng, inch

0 05 1 15 2 25 3 35 4 45 5

Hinh 1. Anh hirong cia khoang cach tir ring dén tam choong Ién luc chiéu truc va vdn toc
chuyén déng cua no trong qua trinh pha huy

*Tac gid lién h¢
Email: nguyentienhung.dk@humg.edu.vn
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Trong qué trinh pha huy dét da, cac thong sé ché do khoan (P, n, Q) va tinh chat co ly cua dat da thay
ddi dan dén m6 men va cong suat pha huy dit da cua choong c6 sy bién thién lién tuc [Comosses H.B.,
Hryen Tuen Xyar, 2015] khién choodng bi rung lic 1am giam van téc co hoc va tudi tho ciia choong. Vi
muc tiéu hoan thién thiét ké cia chodng PDC, cong ty Schlumberger da nghién ctru va dé xuét giai phap sir
dung ring hinh try ding Stinger thay thé cho céc rang PDC tai trung tim (Hinh 2) (Tarraposa M.P., 2019).

Hinh 2. Cau tao va so do ldp dat rang Stinger
Ring Stinger ¢6 d day I6p kim cuong da tinh thé I6n gap 2 1an so véi rang PDC truyén thong, ¢6 kha
nang chiu va dap va chiu mai mon rat cao. Chinh diéu nay gilip n6 c6 tudi tho cao hon han so véi rang PDC
truyén thong (Hinh 3).

than .
tu'o’ngg Il Sstinger [@roc M oE

100 daéi

0,75

0,50

0,25

dd bén mon dd bén va dap dd day 16'p kim cuong

Hinh 3. So sdnh d¢ bén mai mon va dg bén va dap cia rang Stinger, PDC va DEI
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Biéu dd so sanh do bén cua cua ring Stinger voi ring PDC va DEI (Hinh 3) cho thiy, ring Stinger c6
d6 bén mon 16n hon 20% so ring PDC truyén thong, va 38% so véi rang DEI; d6i voi do bén va dap, ring
stinger 16n hon 50% so v&i rang PDC truyén thong va 38% so véi rang DEIL.

Pé tién hanh thay thé ring PDC truyén théng bang rang Stinger, nguoi ta tién hanh loai bo mot sé rang
va rt ngan chiéu dai cac canh choong tai vi tri trung tam. Tuy theo kich thuéc ciia chodng va ring Stinger
ma tinh toan loai bo 6 rang va rut ngan chiéu dai canh chodng sao cho sb rang bi loai bo I it nhat ma van
dam bao lap dat vira vin ring Stinger (Hinh 2). Rang nay chiu tdi trong I6n, c6 dién tich tiép xtc véi dat da
nho, kha ning tap trung ¥ng suit cao nén tao ra hiéu qua phé huy tét (Hoang Dung, 2003; HeckpoMHBIX
B.B., 2015).

Co ché pha huy dit da cua rang Stinger duoc giai thich nhu sau: sau khi loai bo cac rang PDC tai trung
tam cua choong, dat d4 bi pha huy tai day giéng s& dé lai mot phan, phan nay giéng nhu miu 16i trong
khoan tham do va ring Stinger s& ¢ nhiém vu pha huy triét dé ching (Hinh 4).

Hinh 4. M6 hinh day giéng trong qua trinh pha huy ddt da cia chodng PDC trang bj rang Stinger

Vi muc dich so sanh va danh gia hiéu qua pha huy dat d4, nguoi ta da tién hanh thi nghiém khoan voéi
choong PDC truyén thong va choong PDC c6 trang bi rang Stinger. Két qua cho thay, khi khoan bang
choong PDC co trang bi rang Stinger bé mat day giéng c6 nhiéu vét cit I16n hon, cic ranh cit rd rang hon
s0 véi chodng PDC truyén théng (Hinh 5). Biéu nay ching to chodong PDC ¢ trang bi ring Stinger tao ra
d6 ngap rang choong I6n hon, hiéu qua pha huy dat d4 tét hon. Ly giai cho két qua ndy da dwoc tac gia
phén tich va trinh bay ¢ trén.

choong PDC truyén thdng choong PDC ¢ trang b rang Stinger

Hinh 5. Hinh anh day giéng khi sir dung choong PDC truyén thong va choong PDC c6 trang b; ring
Stinger

89



Khi sir dung choong PDC ¢ trang bi rang Stinger kich thuéc mun khoan thu duoc s€ 16n hon. Diéu nay
gitp cho viéc xac dinh loai dat da va tinh chat co ly cua ching chinh xac va dé dang hon trong cong tac
phan tich mau vun.

3. Két qua va thao luan

Dé so sanh mirc d 6n dinh thanh giéng khi str dung hai loai choong PDC truyén thong va PDC c6 trang bi
rang Stinger, ngudi ta tién hanh khoan giéng vai 2 loai choong nay trong diéu kién nhu sau: dit da co do ciing
trung binh, cha yéu 1a cat két (@6 bén nén 9000 Ibs/inch?); tbe do quay choong n = 85 v/ph; tai trong Ién chodng
dugc diéu chinh thay doi trong khoang 6000 dén 12000 Ibs. Két qua thi nghiém duoc thé hién trén Hinh 6.

0 0
05 05
chigu
séu,
ft
1,0 1.0
chiéu
sau,
ft
15 15
20 20
25 25
— PDC duoc trang bj Stinger
30 30

0,02 0,04 0,06 0,08 0,10 0 4000 8000 12000

mirc dao dong duong kinh tai trong 1én chdong, lbs
giéng khoan, inch

Hinh 6. Mitc dg thay doi dwong kinh giéng khoan khi si dung chodng PDC truyén thong va PDC ¢6
trang bj rang Stinger twong 1ng voi cac gia tri tai trong 1én choong khac nhau

Két qua nghién ciru trén biéu d6 (Hinh 6) cho thiy, mirc 46 dao dong dwong kinh cua giéng khoan khi
sir dung choong PDC c6 trang bi rang Stinger 1a thap hon nhiéu so véi choong PDC truyén théng, ngay ca
khi thay doi tai trong 1én choong. Diéu nay cho thay, viéc tmg dung ring Stinger vao choong PDC da lam
n6 hoat dinh 6n dinh hon, it rung ldc hon va gop phan ting tudi tho caa choong.

Ngudi ta da tién hanh khoan thyc nghiém bang choong PDC SHARC c¢6 trang bi riang Stinger tai mo
Bakken phia bic bang Dakota, My va xay dung biéu d so sanh két qua khoan giita cac chodng khéc nhau
(Hinh 7).

chdong PDC SHARC ¢6 choong PDC SHARC cé

choong PDC choong PDC choong PDC trang bj rang Stinger,  trang bj ring Stinger,
Smith khéc khéac viin téc co’ hoe trung vén tée co hoc cao
0 MDSIi616 binh nhit da duoc 250
1000 E 225
2000 | 200
chitu 9000
séu, — 175
ft "
van
4000 | | 150 e
co
5000 115 hoc
125 khoan,
97 fth
6000 || i 100
6301 6318 6301
7000 6583 6669 %
8000 50
9000 25
10000 0
chbong PDC Smith truyén g choong PDC SHARC c6 trang bi céc loai choong vintbcco |
théng rang Stinger khéc hoc khoan, ft/
h

Hinh 7. Biéu d6 so sanh vdn téc co hoc khoan trung binh khi s dung cac logi choong PDC khéc nhau tgi
mo Bakken phia bac bang Dakota
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Két qua cho thay, tai cong doan thang ding 8%4 inch mot choong khoan c6 thé khoan duoc tir 6209 dén
6477 ft. Van tc co hoc trung binh va cuc dai dat lan luot 1a 168 ft/h va 203 ft/h. Theo so sanh véi két qua
t5t nhat ma céc loai choong PDC truyén thdng khac dat dwoc, van tdc co hoc trung binh cua chodng PDC
SHARC c6 trang bi rang Stinger cho van toc co hoc cao hon 46%.

4. Két luan va kién nghi
Tir nhitng nghién ciru bén trén, tac gia dua ra mot s6 nhirng két luan va kién nghi nhu sau:

- Giai phap sir dung rang Stinger tai trung tim chodng PDC thay cho céc rang PDC truyén théng gidp
choong hoat dong 6n dinh hon, gop phan ting dang ké tudi tho ciia choong;

- Choong PDC c6 trang bi cac rang Stinger hinh tru dng tai trung tm cho van téc co hoc cao hon so
véi cac chodng PDC truyén thong;

- Chét luong thanh giéng khi str dung chodng PDC c6 trang bi ring Stinger duoc cai thién dang ké gip
thanh giéng on dinh hon trong su6t qué trinh khoan va dam bao d¢ dong nhat ciia vanh da xi mang.

- Pé tién t6i hoan thién thiét ké ciia choong PDC bang phuong an thay thé cac ring tai trung tam choong
bang rang Stinger, can tiép tuc nghién ctru x4c dinh hinh déng ring Stinger hop ly dua trén co s& cac ly
thuyét va phuong phép 4n dot sin co6 (Hoang Dung, 2003; Heckpomnueix B.B., 2015).
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ABSTRACT
Optimization solution for designing conventional PDC drilling bit

Nguyen Tien Hung!, Nguyen The Vinh?, Truong Van Tu!
Hanoi University of Mining and Geology

In oil and gas industry, PDC bit is widely used due to many of its benefits such as: high Rate of Penetration
(ROP), lower risk arises from complexity of operation, reduce operation time and cost for drilling the well.
During drilling operation, the PDC bit is frequently facing problems related to cutters nearby the center of
the bit, due to the very low angular velocity coupling with high load on vertical axis on those cutters.
Schlumberger proposed the application of Stinger cutter with cylinder shape for inserts nearby center
instead of conventional PDC counterpart. This solution can solve the issue regarding to the cutters nearby
center of bit, thus makes the bit working more stable and increases ROP by 46%.

This article presents the analysis and justifies options in replacing conventional cutter by Stinger cutter.
The advantages of using PDC bit with Stinger cutter in contrast to conventional PDC bit were also
discussed. The conclusion and recommendation then will be proposed in order to optimize the design of
conventional PDC bit.

Key word: PDC bit; Stinger; Drilling.
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