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NGHIEN CUU HOAN THIEN CAU TAO CHOONG 3 CHOP XOAY
PUONG KiNH NHO KHOAN PA MONG NUT NE MO BACH HO

NGUYEN VAN KHUONG, Tdp doan Dau khi Quéc gia Viét Nam
TRAN XUAN DAO, NGUYEN THAI SON, Lién doanh Viét - Nga Vietsovpetro
NGUYEN THE VINH, TRAN HUU KIEN, Truwong Pai hoc M6 - Dia chdt

Tém tat: Qua cdc 56 lidu thuc té cho thay cac choong dwong kinh nho 4 %2 khi khoan
trong dda mong mo Bach Ho thuong cho téc do co hoc thap, $6 mét khoan trén moi choong
ngan, choong bi be rang, mon rang, rot chop... dan dén thoi gian thi cong kéo dai. Bang
viéc phén tich sé liéu thong ké vé thuc trang sir dung choong 3 chép xoay dwong kinh nho
khoan trong da mong nit né, tinh chat co Iy ciia da méng nhw dg ciing, dé mai mon, két hop
Voi cac nghién ciru danh gid Vé cdu tao ciia choong, nguyén Iy pha hiy ddt da ciia choong
nhém tic gia da dé xudt cdc gidi phdp cdi tao ndng cao hiéu sudt lam viéc va tang do bén
ciia choong khoan bang cach giam xung lirc va ddp ciia choong véi mot loat cdc gidi phap
cong nghé - ky thuat, bao gom Chuyen code IADC cia choong; Tang so lwong rang trén
cung tiét dién; Bé tri rang dé chong nhai lai; Phii phan hop kim bén héng ciia choong;, Sir
dung gioang lam kin voi cong nghé HARD.

1. Pt van dé

Cho dén nay, viéc khoan trong tang da
mong tai Lién doanh Viét - Nga (Vietsovpetro)
van co tinh thoi su cao, do dic tinh da méng la
cing VA nirt né nén gay ra nhiéu van dé trong
thi cong khoan nhu téc d6 co hoc thap, sé mét
khoan trén mdi choong ngin, choong bi bé
ring, mon rang, rét chop...dan dén thoi gian
thi cong kéo dai. Vi vay, viéc lva chon, cai tién
choong khoan cho phu hop ludn la bai toan
khé ddi véi cac chuyén gia cong nghé khoan.
Viéc thi cong cang kho khan hon khi khoan
véi choong 3 chop xoay duong kinh nho 4 14”.
Trong khi d6, chung loai choong duong kinh
nho rat it, 1am cho kha ning chon lya chiing
loai choong pht hop gip nhiéu kho khin. Hinh
1 minh hoa sé luong ching loai choong cho
cac cap duong kinh khac nhau cua céc hing
san xudt choong 16n trén thé gidi [1, 2, 3, 4].

Thuc té 0 Vietsovpetro, cho dén nay dé
khoan trong tang da moéng, dbi véi choong 8
72” da sur dung t&i1 37 chung loai khac nhau,
trong khi d6 dbi voi choong 4 '4” chi dung co
5 loai.

Trong subt thoi gian dai, sy lga chon
choong 4 '” khoan trong d4 méng gan nhu 1a
duy nhit, d6 1a choong F470D cua hing
Smith. Hién nay, c6 thém mdt sb loai nhu
STX30DX, XR45YODPS, STR44CGDX.
Thuc té cho thiy, nhuoc diém 16n nhit cua
choong duong kinh nho 4 ' khoan trong da
mong 1a 6 bi clia chop rat dé hong, theo thdng
ké choong 4 '2” F470D cuta hang Smith c6 13
truong hop 6 bi cia chop bi hong trong sb 74
hiep tha (chiém 17,5%), choong 4 %7
XR45YODPS c¢o6 dén 3 choong roi chép do
hong 6 bi trong 6 lan tha (chlem 50%) sau
22.400 dén 43.200 vong quay (tong sd vong
quay qua thip). Pic biét, viéc hong chop
khong xay ra trong mot gi6i han rd rang ma
ching xay ra & cac tong sO vong quay rat khac
biét. C6 nhiing choong 6 bi caa chop hong &
tong sd vong quay 161.800 Vong, trong khi co
choong 6 bi hong chi ¢ tong s vong quay
11.700 vong, chénh nhau dén 13,8 lan. Bang 1
trinh bay cac s liéu thuc té cua nhitng trudng
hop roi chop va ket chop cua choong 447 da
khoan ¢ tang mong moé Bach HO do hong 6 bi
[2, 3, 4].
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Hinh 1. Cdc chiing loai choong do cdc hing néi tiéng san xudt

Bang 1. Thong ké cdc trieong hop rét chdp va ket chép cia choong 4 % da khoan

Sé S6 mét | SO gio' | Toc dd Tong so ]
TT Choong hiéu khoan, | khoan, | khoan, | vong quay Sw ¢co
' m giv | m/giv KREV
1 FA7YODPS | 4671 74 14,3 5,17 49,97 Roi chop
2 FATYODPS 1414 59 17,25 3,42 62,1 Ket chop
3 FA7YODPS | 9425 54 17,5 3,09 70,10 Ket chop
4 FATYODPS 9056 48 18,75 2,56 72,46 Ket chop
5 F47YODPS | 8039 47 17 2,59 61,2 Ket chop
6 F47YODPS | 0080 43 16,5 2,61 64,4 Ket chop
7 FATYODPS 7755 13 3,25 4,0 11,7 Roi chop
Trung binh 48,3 14,9 3,3 56,0
1 | XR45YODPS | 9349 24 5,75 4,17 22,4 Roi chop
2 | XR45YODPS | 7778 45 12,75 3,58 45,9 Roi chop
Trung binh 34,5 9,25 3,87 34,1

2. NOi dung nghién ciru

2.1. Nghién ciru tinh chit co Iy ciia dd méng
nut né

Trén co s két qua nghién ciru vé do cing
cia da mong mo Bach Hb cua Vién dau Gupkin
va Vién Dau khi Viét Nam duoc tong hop trong
bang 2. Két qua nghién ctru nay thay do cimg
ciia da mong mo Bach H6 c¢6 gia tri trung binh
1a 210 x 10° Pa dén 220 x 10°Pa. Tuy nhién, c6

nhimg mau da granit c6 d6 cling 1én dén
302x10°Pa, nhung c6 mau thi o cung chi dat
126x10°Pa. Piéu nay cé thé giai thich dugc
rang mau 15 ¢6 d¢ cling cao 1a nhimg mAu dugc
liy tai nhimg khdi tang da granit, con mau 15i
c6 d6 cing thip hon c6 thé roi vao nhiing
khoang khoan c6 murc d6 phong hda hodc nat
né cao hon.



Bang 2. Cdc tinh chat co Iy ciia dd méng mé Bach Ho

Chiéu sau lay in

mAu 15i, m Dien g | X

2 bo tich £ |M6-dun| Phan

theo | theo . . o | SO | 4x pa- an Ly
than | o sau IA:OE.II, cu5ng d'(iy c:ua déo dan5h01, log}l d0| Theo so liéu cua

k i dat da 10°Pa| dé nén, 10°Pa | cliing
gieng tuy@t 105m?

doi

3268 | 3232 granite 302 | 305 |14 VIII | Vién dau Gupkin
3381 | 3346 granite 198 | 2,06 3 VI | Vién dau Gupkin
3807 | 3772 granite 228 2 1,1 | 1116 | VI | Vién dau khi VN
3820 | 3637 granite 216 2 1 | 1670 | VII | Vién dau khi VN
3836 | 3579 |granodiorite| 289 | 3,05 | 1,3 VIl | Vién dau Gupkin
3877 | 3688 granite 234 2 1,7 | 1023 | VII | Vién dau khi VN
3903 | 3646 |granodiorite | 240 2 1,1 | 1239 | VIl | Vién dau khi VN
3910 | 3727 granite 204 2 1,2 | 1160 | VIl | Vién dau khi VN
3955 | 3787 |granodiorite| 141 | 3,05 | 1,7 V | Vién dau Gupkin
3957 | 3920 |granodiorite | 204 2 13| 776 VIl | Vién dau khi VN
3980 | 3802 |granodiorite| 177 | 3,05 | 16 VI | Vién dau Gupkin
3980 | 3789 granite 270 2 1 772 VIl | Vién dau khi VN
4053 | 3967 granite 168 2 1,8 | 782 | VI | Viéndaukhi VN
4108 | 3939 granite 228 2 1,2 | 964 | VIl | Vién dau khi VN
4240 | 4167 |granodiorite | 216 2 16 | 837 VIl | Vién dau khi VN
4267 | 4102 |granodiorite | 270 2 1,8 | 1210 | VIl | Vién dau khi VN
4282 | 4025 |granodiorite | 228 2 1,3 | 1523 | VIl | Vién dau khi VN
4292 | 4255 |granodiorite | 192 2 28| 731 VI | Vién dau khi VN
4320 | 4130 granite 253 | 3,05 |16 VIl | Vién dau Gupkin
4330 | 4229 |granodiorite| 194 | 3,05 | 1,3 VI | Vién dau Gupkin
4460 | 4165 granite 270 2 14 | 1121 VII | Vién dau khi VN
4461 | 4361 |granodiorite | 186 2 3,1 | 1278 | VI | Vién daukhi VN
4490 | 4448 granite 192 2 11| 722 VI | Vién dau khi VN
4525 | 4456 | granodiorite | 216 2 1,2 | 1228 | VII | Vién dau khi VN
4531 | 4134 |granodiorite | 258 2 2 967 VIl | Vién dau khi VN
4548 | 4106 |granodiorite| 213 | 3,05 | 15 VIl | Vién dau Gupkin
4558 | 4320 granite 131 | 3,05 |13 V | Vién dau Gupkin
4580 | 4251 granite 299 | 305 |15 VIl | Vién dau Gupkin
4670 | 4432 granite 222 2 1,1 | 1453 VII | Vién dau khi VN
4860 | 4446 granite 126 2 1,1 333 V | Vién dau khi VN

2.2. Nghién citu cdu tao ciia choong 3 chép

xoay

chdp xoay, choong 3 chop xoay c6 mot sé wu
diém noi bat sau: tudi tho cao hon; cac chop

Trong tat ca cac loai choong khoan dugc str
dung, ph6 bién nhit 1a choong ba chép xoay.
Trong linh vuc khoan dau khi, 87-92% trong
tong s6 mét khoan dugc thuc hién bang choong
ba chdp xoay [5, 6, 7, 8]. So v&i choong 1 va 2
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dugc bd tri v6i mat phang ddy 16 khoan hoa hop
hon; @6 dinh tdm 16n hon; dd chinh c¢& 16n hon;
tao 16 khoan c6 cudng do 1éch goc nho hon.

Ciu tao chung cta choong 3 chop xoay
dugc thé hién trén hinh 2.



Co ché phd huy dat da ciia choong 3 chop
xoay

Duéi tac dung cua ring choong khoan, dét
da bi pha hity theo nhing co ché: mai-cat, chén
dap, dap vo - nghién, xoay - dap, x61 mon boi
voi phun thay Iuc [5, 6, 7, 9]. Tat ca céc lyc trén
tao thanh hai lyc chinh: va dap va luc cit, duoc

Luc doc truc

1- Ren choc‘Jng‘;
2- Hoc chira dau boi tron;
3- Vai choong;

4- Chop xoay;,
5- O truc;
6- Bidia;
7- Bi cAu.

minh hoa nhu hinh 3. Luc doc truc duoc tao bdi
can ning va tac dung vao rang choong; luc tiép
tuyén duoc tao ra boi mémen quay choong.
Tong cta hai lyc ndy tao nén mit phing cit.
Dudi tac dong cua luc va dap, dat da bj cat theo
mit phang cat tao thanh hé nho.

Rang choong .
—> Huodng chuyén dong
Luyc tiép tuyén
AN
~‘ Mit phing cit

a (Goc cit)

{
-
N

o (0) Mat tac dung luc

I

h (B¢ ngap rang choong)

2nr

Hinh 3. Co ché pha hiy dat da ciia rang choong chdp xoay

Chop cua choong

Trong khoan dau khi, c6 hai loai chop duoc
sir dung. Loai thir nhét, rang chép dugc phay tir
mot khéi kim loai lién véi chop va duge goi 1a
choong riang phay. Nhung khi khoan vao dat d4
cing, ¢c6 do mai mon cao thi choong rang phay
mon rat nhanh. Vi ly do ndy, loai chdp c6 ring
cam 1am bé“mg hop kim chiu dugc do mai mon
cao nhu cacbua vonfram di duoc ché tao.

Ring ctia chodng chop xoay co thé 1a ring
phay hodc ring cam, ching dugc xép theo hang.
Cac hang rang dugc goi nhu sau: 1) hang rang

ngoai cung, 2) hang rang dinh chop, 3) hang
ring gitra. Hang riang dinh chop dugc thiét ké
dé khoan dat da & viing tdm choong va thuong
khong phai 13 mot hang ring day du.

O bi ciia choong khoan

Chép choong duoc gin vao truc chop va
dugc dam bao chuyén dong quay quanh né
thong qua mot hé théng 6 bi. Co nhiéu loai 6 bi
ma mdi loai dugc thiét ké cho ting muc dich
riéng biét. Hinh 4 minh hoa 6 bi bao gém: bi
diia, bi trugt va bi cau,
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Hinh 4. Cac dang ¢ d& chop choong

O bi & giita thuong 1a bi ciu va phai chiu
lyc ngang tac dong vao. Muc dich chinh cua bi
cau 1a gitr cho chop khéng trugt ra khoi truc
chop. O mot vai loai choong duong kinh 16n, bi
trugt dugc thay thé bang bi diia [5, 6, 7, 8].

Do cimg cua dat da anh hudng toi dung tich
ctia 6 bi. Tuy theo duong kinh cua choong s&
xéac dinh dugc kich thude 16n nhat cta chop va
chinh 1 yéu t6 anh huong toi dung tich cua o
bi. Choong dung dé khoan trong dat ¢4 mém c6
rang dai nham dat dugce tc do khoan cao nhung
cling chinh vi ly do ¢6 ma dung tich danh cho 6
bi lai nho. Nguoc lai, choong dung dé khoan
trong dat da cimg c6 rang ngan va do do cho
phép ché tao 6 bi voi duong kinh 16n. Piéu nay
dugc thé hién rd & bang 3.

Bang 3. Tuong quan gitta ma hi¢u 1ADC va
dung tich o bi cua choong chop xoay

M3 hiéu IADC Dung tich 6 bi
1-1-1 1,00
1-2-1 1,15
1-3-1 1,20
2-1-1 1,35
2-2-1 1,45
3-1-1 1,45
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O bi trugt lam tang dung tich cua 6 bi va
chiu Iyc tot hon. Nhung loai nay doi hoi cong
ngh¢ gia coéng chinh xac khi ché tao ching. O
vung 0 bi trugt, mdt 16p kim loai ciing s€ dugc
pht 1én truc cua chop va mot 16p chét liéu c6 d6
dan nhiét cao s& dugc phil 1én mit trong cia
chop. Lop chit lidu pha 1én mat trong ctia chop
s& 1am ting su toa nhiét va truyén nhiét phat
sinh do ma sat gifta chop va truc chép ra mat
ngoai cua chop. Nhitng 16p nay sé duoc phu vao
cudi qua trinh gla cong, timg chop tLrO‘ng ung
vOi tung truc voi do chinh xdc cao. O bi loai
“trugt - cAu - trugt” chju duogc lyc cao hon so
v6i 6 bi loai “diia-cau-truot” (hinh 4b) hoic
“diia - cu - diia” (hinh 4c) do d6 choong lam
viéc duogc lau ho*n

Ngoai nhitng 6 bi twong d6i phd bién ké
trén, ngay nay nguoi ta ché tao ra nhiéu kiéu 6
bi khac (Hang Hughes di thay thé bi cau béng
mdt vong ddc biét, Hang Reed ciing thay thé bi
cau bang mot vong c6 ren gan véi chop...).

Gioang lam kin 6 bi thuong 1a mot vong
cao su dac biét. Tuy nhién, con co nhiéu ciu tao
khac nhu giodng lam kin gom hai vong cao su
hodc gioang 1am kin gdm hai vong cao su va hai
vong thép (hinh 5).



Gioang kim loai phia dau
|Tang cudng lam kin phia dau

Tang cuong lam kin phia cone
Gioang kim loai
phia cone

Hinh 5. Cau tao giodng kin

3. Cac giai phap nang cao hi¢u qua lam viéc
cua choong

Nhim khic phuc nhugc diém dbi véi
choong 3 chop xoay duong kinh nhé 4 '5” khi
khoan trong d4 méng niit né mo Bach H6, sau
khi nghién ctru co ché pha hay dat da va cau tao
tung b phan riéng bi¢t cua choong 3 chdp
xoay, ciing nhu phan tich chi tiét nguyén nhan
cua tung truong hop roi chop, hong chop, tinh
chat nirt né, d6 cting da mong cung nhiéu thong
s ché do ky thuat khoan, ching toi dé Xudt
huéng giai quyét nham nang cao hiéu suat lam
viéc va ting do bén cia choong khoan bing
cach giam xung lyc va dép cua choong khoan
bang mot loat cac giai phap cong nghé - k¥
thuat sau:

- Chuyén IADC code tir 627 thanh IADC
code 647. Choong vo1 IADC code 647 4p dung
cho dat da cimg hon va giam xung lyc va dap
Ién chodng v6i mat do rang nhiéu hon va chiéu
cao cua rang thap hon, pht hop véi loai déat da

Hoat dong tao hé 16m

Hoat dong cit

c6 d6 ctrng va do mai mon cao hon (hinh 6) [5,
6, 10];

VG-68DX1

STR-44CGDX
627 IADC 647 IADC

Hinh 6. Chuyén déi ma hiéu choong
- Tang s6 luong rang trén cung tiét dién
(148 c4i/11 hang) dé ting stc chiu dung cua
rang;
- B4 tri rang dé chdng nhai lai (hinh 7).

Budéc rang dai

Buéc rang ngan

Hinh 7. Bé tri lai rang choong
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- Pha phan hop kim bén hong ciia choong thay cho viéc gin cac hat kim cuong dé giam thiéu

viéc mon duong kinh choong (hinh 8).

Hinh 8. Lop phu hop kim bén hong choong
- Str dung gioang lam kin véi cong nghé HARD (hinh 9).

Céc vong 6n dinh HAR

Gioang lam kin

Gioang lam kin HAR

Gioang lam kin

kiéu “HAR” kiéu “O”

Hinh 9. Ky thudt lam kin HARD

Giodng 1am kin 6 bi “HAR” khac biét voi
giodang lam kin “O ring” truyén thong ¢ hinh
dang va chét liéu elastomer tién tién. Vi cac
tinh nang vuot trdi ndy gidp lam kin hon,
giam tuong tac nhiét, déng thoi voi vat liéu
méi giup chiu nhiét tot hon va bén hon khi
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quay. Ngoai ra, gioang lam kin “HAR” con
cho phép 6 bi cua chop lam viée 6n dinh hon
véi tong sb vong quay lén hon, déng nghia
v6i viée thoi gian lam vigée cua choong khoan
lau hon, tang hi¢u qua khoan, gidm chi phi
giéng khoan.
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Thai gian thi nghiém
Hinh 10. Gia tang thoi gian lam viéc cua choong vdi cong nghé lam kin HARD

Thi nghiém trong phong thi nghiém cho thay
v6i cong nghé gioang lam kin 6 bi “HAR” thoi
gian lam viéc ctia choong tang rd rét (hinh 10).

4. Két ludn

Qua nghién ctru cac sd lidu thuc té& khoan
trong d4 moéng nit né md Bach HO ciing nhu
nghién ctru ban chét va co ché hoat dong cua
choong 3 chop xoay, cho phép nhom tac gia dua
ra nhitng giai phap céng nghé lam co s& cho Cc
hang san xut choong cai tién va hoan thién hon
vé ciu tao cua choong 3 chdp xoay dudng kinh
nho 4 %” cho dbi twong da moéng nit né co do
ctng va do mai mon cao, bao gdbm céc giai phap
Sau.

- Chuyén code IADC cua choong;

- B6 tri lai ring choong;

- Phu hop kim bén hong choong;

- St dung gioang lam kin v4i cong nghé
HARD.

Céc gidi phap nay cho phép ting kha nang
pha hity dat da cua choong, ting tudi tho cta
choong. Diéu nay dong nghia véi viéc ting toc
dd co hoc khoan va giam gid thanh thi cong
giéng khoan.
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SUMARY
Upgrating the Design of Small Tricone Roller Bits Drilling
in Fractured Basement of Bach Ho Field
Nguyen Van Khuong, PetroVietnam
Tran Xuan Dao, Nguyen Thai Son, Vietsovpetro
Nguyen The Vinh, Tran Huu Kien, Hanoi University of Mining and Geology

Actual data shows that drilling in fractured granite basement rock of Bach Ho Field using
4%5" tricone roller bit induced low rate of penetration, short life-time of the bit, broken and dull
teeth of bit, drop-out cones... lead to the extension of drilling time. Based on the analysis of
statistical data on the actual use of tricone roller bit in fractured granite basement rocks, the physic-
mecanical properties of basement rock such as hardness, abrasion combined with the results of
research and evaluation the design, rock destruction principle of drill bit, the authors have proposed
technology — technical solutions to improve performance and durability of tricone roller bit by
reducing force impact of the bit on rock. These slolutions are: change IADC code of the drill bit,
increase the number of teeth on the same section, arange teeth to avoid re-contact with the most
recent position while drilling, cover the sides of drill bit with alloy, use bearing seal with HAR
technology.
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