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TINH TOAN LUA CHON CUONG PQ CONG CHO PHEP

CUA THAN GIENG KHI KHOAN PINH HUONG
TRIEU HUNG TRUONG, Truong Dai hoc Mo - Dia chat

TRAN XUAN PAO, Lién doanh dau khi Viét - ‘Nga (Vietsovptro)
Tom tat: Bai bdo tinh toan cu’()’ng do cong cua than gleng {trong cdc truong hop tang va
giam goc nghiéng than giéng va néu ra nhifng nhing yeu t6 anh hwong dén viéc lya chon
gia tri cuong do cong trong thi cdng cac giéng khoan dinh huéng. Trén co so do phan tich
va tinh toan xdc dinh cuong do cong hop ly cho phep trong thi cong cac giéng dinh hwéng.
Day chinh la gza tri cuong do cong cua than giéng dam bdo an toan cho cét ong chong
dwoc tha theo cac cap dwong kinh khéac nhau, 1a gidgi hgn trén cua gia tri cuong dé cong
trong qué trinh cat xién tgo goc. Két qud tinh toan cho thdy, véi dwong kinh chodng khoan
> 311, 1mm thi cuong d¢ cong can phdi lwa chon 1a < 0,6%10m; con déi véi dwong kinh
choodng khoan < 311,1mm thi gia tri cuwong dé cong kién ngh; sir dung tir 0,7-1,5°/10m.

1. Mé dau

Cudng do cong hop ly cho phép cua cot can
khoan khi khoan xién dinh huéng la gié tri rat
quan trong can phai tinh dén khi thi cdng khoan
dinh hudéng. Cuong d6 cong phu hop cho phép
l4i chinh quy dao cua than giéng theo thiét ké.
Gia tri nay bi chi phdi boi nhiéu yéu té va diéu
kién khac nhau nhu: diéu kién dia chat, tinh
chat co 1y ctua bo cot can khoan, dudng kinh
bng chéng, duong kinh chodng khoan, tinh chat
dung dich, kha niang chéng dng mot cach dé
dang, khéng gay su cb khi tha cot dng chdng
(Ket, bién dang, dut gdy...). Do vay, viéc phan
tich va néu ra nhitng nguyén tic chung nhat lam
co s¢ cho viéc van dung vao timg truong hop cu
thé 1a doi hoi cua thyc tién san xuat, co tinh
chat khoa hoc va thuc tién cao [1, 3].
2. Tinh toan cuong d cong ciia than giéng

a) Truong truong hop giam goc (o1> o, hinh 1).
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Hinh 1. So dé quy dao than nhanh
doan giam goc

Goi Aa = a1 - a2 la do giam goc nghiéng
trén doan than gieng AT, tng dung nguyén ly
goc co canh tuong trng goc vudng, ta co:
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tir d6 cho phép tinh toan xac dinh gia tri cua dai
luong ban kinh cong cua doan giam goc wng
véi d6 giam goc Aa la:
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Trén thuc té, nguoi ta thuong xac dinh
cudng do thay d6i goc cua than giéng duoc tinh
trén 10m khoan (Aai = Ao/10; AT = 10m). Do
vy, ban kinh cong cua doan giam goc co thé
duoc viét nhu sau:
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b) Truong hop tang goc (a1 < oz, hinh 2)

Goi Aa = a2 - 01 la d9 tdng goc nghiéng trén
doan thén giéng AT, tuong tu nhu truong hop
giam géc, ta co:
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Hinh 2. So' d6 quy dao than hai doan tiang géc

Tir cOng thuc, ta co6 cong thie tinh ban kinh
cong cua doan tang goc ung voi cuong do tang
goc Aai tuong tu nhu cong thirc (2) va (3).

Tir cong thic (2) va (3) ta co thé xac dinh
duoc gia tri ban kinh cong véi cuong do cong
thuc té ctia doan than giéng c6 su thay doi goc
nghiéng [5].

3. Xac dinh nhitng yéu té anh hwéng dén lua
chon gié tri cwong do cong trong thi cong cac
giéng dinh hwéng

Trong thyc té tinh toan thiét ké va thi cong
xay dung giéng xién dinh huéng c6 rat nhiéu
yéu té ¢ anh huong truc tiép dén viéc lya chon
gia tri cuong d6 cong cua than giéng, cu thé co
thé liét ké nhu sau:

- Chiéu sau cua vi tri cét xién tao goc;

- Chiéu sau cua dbi twong khoan;

- Goc nghiéng téi da cua than giéng;

- Goc nghiéng cua than giéng khi vao ddi
tuong khoan;

- Tinh chét co 1y cua dat da trong khoang
khoan cat lai chinh xién ciia than giéng;

- Kha ning ciia phuong tién va thiét bi cat
lai chinh xién;

- Kha ning thi cong xay dung giéng an
toan, dam bao thiét bj do dia vat ly, thiét bi ban
min, thiét bi Iong giéng, bo dung cu day va ng
chéng c6 thé di qua mot cach dé dang trong
doan than giéng co cuong do cong 16n nhat;

- CAu tric giéng khoan;

- Buong kinh choong khoan;

- Trinh do tay nghé cua doi ngii k¥ thuat
trong khoan cat va lai chinh xién. ..

4. Tinh toan gia tri cwong do cong hop ly cho
phép trong thi cong cac giéng dinh huéng

Nhu trén da trinh bay, cuong do cong cua
than giéng duoc thé hién théng qua dai luong
Aai = Aa/10, c6 nghia 1a cr 10 mét khoan goc
nghiéng cua than giéng sé tang 1én mot gia tri
Aa dd. Tir day cho phép tinh toan mot cach sd
hoc nhu sau (bang 1): cot ding dau tién 1a cac
gia tri cuong d6 cong Aai con dong ngang dau
tién 1a goc nghiéng thuc té cua than giéng, cac
gia tri trong bang dugc tinh toan la gia tri mét
khoan duoc twong ung véi cuong do cong dé
dat dugc goc nghiéng tuong ung.

Bang 1. Két qua tinh toan chiéu dai khoang khoan cat teo goc theo gia tri cuong dg cong cho trudc
dé dat duoc goc nghiéng cua than gieng theo yéu cau.

Géc nghiéng '
o than giéng (*) 10 15 20 25 30 35 40
Cuong do
cong (%/10m)
0,5 200,0 300,0 400,0 500,0 600,0 700,0 800,0
1,0 100,0 150,0 200,0 250,0 300,0 350,0 400,0
1,5 66,7 100,0 133,3 166,7 200,0 233,3 266,7
2,0 50,0 75,0 100,0 125,0 150,0 175,0 200,0
2,5 40,0 60,0 80,0 100,0 120,0 140,0 160,0
3,0 33,3 50.0 66,7 83,3 100,0 116,7 133,3
3,5 28,6 42,9 57,1 71,4 85,7 100,0 114,3
4.0 25,0 37,5 50,0 62,5 75,0 87,5 100,0
4,5 22,2 33,3 44.4 55,6 66,7 77,8 88,9
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Qua bang 1 cho thdy véi cuong do cong
cang lén thi chi can mot khoang khoan ngan
cling da dat dwoc géc nghiéng cua than giéng
cho trugc. Trong thuc té khi khoan doan cit lai
chinh xién luén phai khoan véi mot van toc co
hoc khoan thap hon nhiéu so véi cac khoang
khoan pha don thuan. Tir d6, xu hudng chung
dé lya chon cuong do cong sao cho khoang
khoan cat goc ngan nhat c6 thé. Tuy nhién, gia
tri cudng do cong caa than giéng sé& anh huang
truc tiép dén kha niang kéo tha cac thiét bi
khoan, thiét bi dia vat ly, 6ng chbng trong doan
than giéng c6 su thay doi goc nghiéng. Trong
tat ca cac truong hop ké trén, viéc tha cot dng
chéng trong than giéng xién ludn 1a mot kho
khan va thach thic véi xac suat sy ¢6 nhu tha
khong qua, ket dng chéng ludn thudng truc.

Nguyén nhan cha yéu ¢ day 1a do sy khéc
biét gitra duong kinh ngoai cot dng chdng véi
duong kinh than giéng 1a khong nhiéu, mit
khac d6 cung cua cot ong ludn I6n hon rat
nhiéu lan so vai bd dung cu khoan khi cat va lai
chinh xién than giéng. Chinh tir nguyén nhan
nay, gia tri cuong d6 cong tinh toan ludn phai
duoc kiém chiing bai hai diéu kién sau [4]:

a) Tinh cuong do cong lon nhat cho phep cua
than giéng theo dé cimg cua ong chong ta co:

D,
Aa1§1,91.104—(cos——sina) (Dy ) (6)
EJ 0,3 0,1745

b) Tinh cuwong dg cong lén nhdt cia than giéng
theo d¢ ben cua ong chong, ta co:
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Bang 2. Két qud tinh toan cac gia tri tinh cuong do cong lon nhdt cho phép
cua than giéng theo dg cimg cuia éng chong

Aayi g véi goc nghiéng than giéng,
Da, M | doc, m | m, kKN/m | E, kN/m? I, m* do/10m

5-10° 10-15° | 15-20° | >20°
0,1397 | 0,089 0,192 | 2,06E+08 | 1,56E-05 | 1,5 1,3 1,1 0,9
0,1651 | 0,127 0,235 | 2,06E+08 | 2,37E-05 | 1,2 1,0 0,9 0,7
0,2159 | 0,178 0,331 | 2,06E+08 | 5,74E-05 | 0,8 0,7 0,6 0,5
0,2159 | 0,1937 | 0,384 | 2,06E+08 | 3,76E-05 | 1,1 1,0 0,8 0,6
0,3111 | 0,2445 | 0,438 | 2,06E+08 | 2,84E-04 | 0,5 0,5 0,5 0,5
0,4445 | 0,340 0,653 | 2,06E+08 | 1,26E-03 | 0,6 0,6 0,6 0,6

Bang 3. Két qud tinh toan céc gia tri tinh cuong do cong lon nhdt cia than giéng
theo dg bén cia éng chong

Dy | e | Gici han chay cu thep, N | %% CUOE 60 €019 16n nhat cho phép cia
0.1397 | 0.089 N-80 1,6
0.1651| 0.127 N-80 1,1
0.2159| 0.178 N-80 0,9
0.2159 | 0.1937 N-80 0,7
0.3111 ] 0.2445 N-80 0,8
0.4445| 0.340 N-80 0,9
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Thuc té cho thay, viéc lai chinh quy dao cua
than giéng theo thiét ké véi cudng do cong lon
nhat cho phép phai thoa min duoc ca hai diéu
kién (6) va (7). Trén co s& cuong do cong lon
nhat cho phép tinh toan tir cong thuc (6) va (7)
duoc trinh bay trong bang 2 theo cac cap duong
kinh choong khoan va éng chong tuong tng.

Theo két qua tinh toan ¢ bang 2 va 3, trong
2 gid tri Awi va Aqi S& lua chon gid tri nho nhét.
bay chinh 1a gia tri cuong d¢ cong cua than
giéng dam bao an toan cho cot ong chong theo
cap duong kinh, 1a gisi han trén cua gia tri
cuong do cong trong qué trinh cat xién tao goc
trong khoan dinh huéng.

4. Két luan

Cuong d6 cong phu hop cho phép lai chinh
quy dao cua than giéng theo thiét ké bi chi phéi
boi nhiéu yéu té va diéu kién khac nhau. Tuy
nhién, viéc xac dinh cuong d6 cong hop ly thuc
chat 1a lua chon cudng do cong sao cho van
dam bao kha ning thi cong chéng ong an toan,
khong gay ket, bién dang, dut gdy... dé tinh toan
quy dao giéng. Voi duong kinh choong khoan
>= 311,Imm thi cuong d6 cong can phai lya
chon 1a < 0,6%10m. Con dbi voi duong kinh
choong khoan < 311,1mm thi gia tri cuong do
cong kién nghi sir dung tir 0,7-1,5%10m.
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ABSTRACT
Calculating to select the resonable curve intensity of directional wells
Trieu Hung Truong, Ha Ngi University of Mining and Geology
Tran Xuan Dao, Joint venture Vietsovpetro

The paper calculated curve intensity of wells when increases and decreases the angle of well
and outlined the factors affected the choice of curve intensity in the construction of directional
wells. On that basis, resonable curve intensity of directional wells is calculated. This is the value to
ensure that the casing structure and is the upper limit value of curve intensity for sidetrack. The re-
sults presents that, for the diameter bit > 311.1mm curve intensity should be < 0.6°/10m, for the di-

ameter bit < 311.1mm curve intensity should be proposed between 0.7 and 1.5%10m.
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