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Tém tat

Véi ddc thii riéng ctia cdc giéng khoan cé ty Ié giiia chiéu dai véi duéng kinh thén giéng Ién dén 12 - 20 nghin ldn tay
theo cdp dudng kinh, nén tinh bén co hoc ctia bé dung cu khoan cé dnh huéng truc tiép dén trang thdi va hiéu qud lam
viéc ctia choong khoan trong qud trinh phd huy dédt dd. Ngoai ra, hinh dang va quy dao thén giéng ciing gdy ra nhiéu
phic tap trong céng tdc thi céng xdy dung giéng. Trén co sé phdt trién két qua Lubinski, nhém tdc gia dua ra cdch tinh
tdi trong t6i han xdy ra hién tuong uén doc cho bé dung cu khoan gém lién két cdc cdn néing va dinh tém, ciing nhu'tinh
todn va ddnh gid vé dé cing chiu uén cia bé dung cu khoan cho cdc cdp duéng kinh khdc nhau nhém lam co sé xdy

dung bé khoan cu cho céng tdc thi céng giéng khoan.

Tirkhéa: Tai trong tGi han, d6 ciing b khoan cu, bén déng hoc bé khoan cu, thiét k€ giéng khoan.

1. Mé dau

Dé& pha huy dat da, choong khoan lam viéc dudi mot tai trong
doc truc tuong tng véi dé bén co hoc clia dat da khoan qua. Viéc
tao tai trong doc truc dugc thuc hién trén co s& trong lugng riéng
cUa cac thiét bi (gém cac doan 6ng c6 dudng kinh va bé day thanh
khac nhau) dugc lap dat ngay trén choong. Trong toan bo chubi can
khoan dugc chia ra thanh 2 doan c6 Ging suat luc khac dau, phan trén
cta chudi can khoan chiu ting suat kéo, con phan dugi chiu ing suat
nén. Trong doan can khoan chiu nén, vai gia tri tai trong doc truc Ién
sé lam b6 dung cu khoan phan trén choong khoan bi bién dang uén
hinh sin. Néu bo dung cu khoan thudng xuyén lam viéc trong diéu
kién nay sé dan dén trang thai lam viéc clia choong khoan mat tinh
én dinh va bén co hoc, hiéu qua pha hay dat da ciing bi suy giam.
Van dé tinh toan va xac dinh ting suat tGi han uén, ciing nhu d6 ciing
chiu uén cda thiét bi déng vai trd quan trong trong viéc thiét ké va
xay dung bd khoan cu d3m bao tinh bén co hoc va trang thai n dinh
cd hoc clia hé théng déng hoc trong qua trinh pha hay dat da. Mot
s8 nghién ctiu vé tinh 8n dinh va bén co hoc clia choong khoan dua
trén Ly thuyét tai bién, Ly thuyét ré nhanh, Nguyén ly nang luong
cd hoc riéng cé thé dugc tim thay trong cac cdng bé gan day [1 - 31.
2. Tai trong tGi han cho hién tugng uén doc cta can khoan
2.1. M6 hinh Lubinski

Nhom tac gia s dung mé hinh Lubinski [4] d€ tinh toan tai
trong ti han 1én choong khoan cho hién tugng uén doc ctia hé
théng can khoan.

Gia st hé théng can khoan la mét chubi 6ng lién tiép khong cé
chi tiét néi, va hai dau cta hé théng can khoan dugc xem la nhiing
khép bén 1&. Do d6, phan luc & hai dau hé théng can khoan sé co cac

thanh phan theo phuong ngang va phucng doc.
Khi hé théng can khoan bi uén doc, sé xuat hién
mot phén luc nira tai diém tiép xdc gilta thanh hé
va hé théng can khoan. Hé ngoai luc tdc dung 1én
hé théng can khoan dugc thé hién trong Hinh 1:

A

LY

1

AN AWN N\

:
AN

N

L
AN

N

W

]

Hinh 1. Ngoai luc tdc dung Ién chudi can khoan [4]

DAU KHi - SO 3/2016 17




THAM DO - KHAI THAC DAU KHi

- Luchudng lén trén W, la phan luc tai khép ban 1é trén dinh.

- LuchudngléntrénW, la thanh phan luc doc ctia phan luc do day
16 khoan tac dung Ién hé théng can khoan, day chinh la tai trong Ién
choong khoan.

- LucF, lathanh phan luc ngang clia day |6 khoan tac dung Ién hé
théng can khoan.

- Luc ngang F. la phan luc ctia 6 truc tac dung 1én hé théng céan
khoan.

- Lucngang F la phén luc ctia thanh hé 1én hé théng can khoan khi
né bi uén doc.

- Hailuc khéng xuat hién ¢ Hinh 1 1a trong lugng clia hé théng can
khoan (luc doc hudng xuéng dudi) va luc néi (luc doc huéng lén trén),
c hai luc trén déu tac dung vao trong tdm ctia hé théng can khoan. Anh
hudng cua luc nhét tac dung béi dung dich khoan va luc déy cla tia
nudc & choong khoan dugc bod qua vi rat nhé so véi tai trong tac dung
Ién choong khoan.

Chon truc toa d& OXY nhu Hinh 2, trong d@6 O la diém trung hoa (tuc
la diém trén chudi can khoan ma tai d6 Iuc nén va luc kéo cang bang
0). Truc X va Y dugc tinh theo dan vi feet (ft). Moment uén clia hé théng
can khoan c6 thé dugc biéu dién bang phuong trinh:

M =EI Gl 1
=kl (1
Trong dé:

M: Moment uén (ft.Ib);

E: Module dan héi Young cuia thép (Ib/ft?);

I: Moment quan tinh clia mat cat ngang (ft*).

0 Y

v

Hinh 2. Hé toa do [4] Hinh 3. Hé ngogi luc tdc dung Ién dogn

¢dn khoan dudi mdt cit MN [4]
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Luc cat, dugc dinh nghia la t6c do bién
thién cla moment uén, dat dugc bang cach
dao ham phuong trinh (1) theo X:

3
Fs = El% 2)
Luc cat cha mat cat ngang nao day doc
theo hé théng can khoan, vi du mat cat MN
trong Hinh 1, c6 thé dugc xac dinh bing
phuang trinh (2). Cac luc tac dung I1én doan
can khoan nam dudi mat cidt MN dugc biéu
dién trong Hinh 3.Trong lugng clia hé théng
can khoan dudi mat c&t MN dugc biéu dién
bang vector W va luc day néi tac dung bai
dung dich khoan 1&n can dugc biéu dién bai
vector B,. Ap luc thuy tinh B, khéng tac dung
Ién mat cat MN nén thanh phan nay bi lugc
bé tir Iuc ddy néi B, dé dat dugc luc néi thuc.
Bd&i doan can khoan dang xét & trang thai can
bang, nén téng céc luc bang 0 (Hinh 4). Trén
Hinh 4, AB dai dién cho tai trong I1én choong
khoan, BC la thanh phéan ngang F, ctia phan
luc clia day 16 khoan tac dung Ién choong,
CD la khéi lugng W ctia doan can khoan dudi
mat cat MN, DE la luc day néi B, va EF la luc
day néi B..

Dau tién, xét trudng hop uén doc nhung
can khoan van chua ti€p xuc véi thanh hé,
do dé luc F = 0. Trong Hinh 4, luc FA la phan

A

Hinh 4. Hé vector luc cia cdc luc tdc dung lén doan
¢dn khoan dudi mdt cit MN [4]
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luc ctia doan can khoan phia trén mat cat MN tac dung lén
doan phia dudi, luc nay co6 hai thanh phan: luc cit FG va
luc nén hay luc kéo GA. Phuong trinh vector cac luc:

AB+BC+CE+EF+FG+GA=0
Dé xac dinh luc c3t FG, ta chiéu tat ca cac luc Ién truc MN:
ABsina - BCcosa - CEsina - FG = 0
=> FG = (AB - CE)sina - BCcosa

G diéu kién dang xét, goc a rat nho, do dé ta cé thé
xem coso. = 1 va sina = tano. Phuong trinh trén tra thanh:

F = FG = (AB - CE)tana - BC 3)

Hé s6 luc day néi dugc dinh nghia bang:

BF=1- Padk
Pt
Trong dé:
Pyqc TY trong riéng ctia dung dich khoan;

p,: Ty trong riéng cta thép.

Goi p la trong lugng don vi ctia hé théng can khoan
trong dung dich (don vi Ib/ft), dai lugng nay bang tich cta
trong lugng that ciia hé théng can khoan va hé sé luc ddy
néi B.F. Goi X, vaXx, lan lugt 1a toa do theo truc X cla hai
diém dau mut chia hé théng can khoan, ta cé:

Xlz__; Xzz_ (4)

Thay phuong trinh (4) vao phuang trinh (3) va thay

t Y ta co:
ana = ——, :
ax

ay
Fg = [W, —p(X, — X)]tana — F, = —pX — 7% —F, (5)
Thay phuong trinh (5) vao phuong trinh (2):
E1d3y+ dY+F—0 (6)
axs TPy th =

Phuong trinh (6) la phuong trinh vi phan cta hién
tugng udn doc can khoan.

Goi: X=mx; Y=my 7)
Trong do:
m la hang s6 sao cho m3=ﬂ , don vi feet. Do dé:
14
dy dy
- _ = 8
dX dx (®)
d’y 1d?%
dXZ  mdx? ®
d3y 1 d3y (10)
axs3 m2 dx3

Thay cac phuaong trinh (7), (8) va (10) vao phuaong
trinh (6), ta co:

dy p ,dy F
A L fm? = 1
dx3+EIm xdx+E1m 0 (11)
I 12
Goi: C_pm (12)
Thay (12) vao (11):
d’y  dy
ﬁ+xd—+ c=0 (13)
Thay (9) vao (1): ,
.47y
M = 14
pm? dx? (14)
Phuong trinh (7), (8), (12) va (14) chi ra rang
dy d?y

d ' T2 va Cla nhiing dai lugng khong thi nguyén.

Do do, cac phan tich chia cac dai lugng nay sé khéng phu
thudc vao tinh chat clia hé théng can khoan va dung dich
khoan.
dy
i: =— 15
Goi 2= (15)
Thay phuaong trinh (15) vao phuong trinh (13), phuong
trinh vi phan ctia hién tuong u6n doc can khoan trg thanh:
d?z
d2+xz+c—0 (16)
Nghiém z & phuang trinh trén c6 thé dugc viét dudi
dang chudi lay thira:

S
n=0

Phuang trinh (16) do d6 sé cé dang:

Z n(n— Da,x" % + Z a,x""1+c=0 (17)
n=0 n=0

Nghiém cta phuong trinh trén:

y=aS(x)+bT(x) +cU(x)+g (18)
d
d—z = aF(x) + bG(x) + cH(x) (19)
d?y
Fri aP(x) + bQ(x) + cR(x) (20)
glahangsé
3 6 9
S(x)=x1- X, X - X TR
234 23567 2356810
3 6 9
ORI — ]
2 345 34678 3.4.6.7.9.11
3 6 9
U()——{— x X X }
2|13 456 45789 4578101112

X6

9
F(x)= X
23 2356 2.3.5.6.8.9
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3 6 9
G(X)ZXI—X—+ X - X Foeeeens
34 3467 3467910
2 3 6 9
H(X):—X_ 1—X_+ X - X Foeeeenn
2 45 4578 45781011

3 6

2 9
Px)=-|g- X, X X,
2| 35 3568 3568911

3

p% X x°
x)=|1-"—+ _ BRIV
e [ 3 346 34679 }

6

3 6

X ox0 X
2.4 2457 2457810

Goi x, va x, lan lugt la gia tri cia toa d6 x ctia cac diém

R(x) = —x[l -

mut phia trén va phia dudi ctia hé théng can khoan véi toa
d6 goc la diém trung hoa. Goi P,,Q,,R,, S, la gid tri clia P(x),
Q(x), R(x), S(x), khi x =x, vaP,Q,R,S, la gia tri ctia P(x),
Q(x), R), S(x) khi x = x,. G hai ddu mut ctia hé théng can
khoan, moment uén bédng 0, do d6 cac phuong trinh (14)
va (20) cé dang:
aP,+bQ, +cR, =0 (21)
- 22
aP, +bQ,+cR, =0 (22)
& hai dau mut toa do y =0 nén phuang trinh (18) cho ta:
aS,+bT, +cU,+g=0
aS,+bT,+cU,+g=0
=> a(51-52)+b(T1—T2) +c(U1— U2)=0 (23)
Toa do x, va x, tim dugc bang cach gidi cac phuong
trinh (21), (22) va (23), tuc la giai dinh thic sau:
PG R
P, Q2 R, [=0 (24)
$1=8 Th—-T, U—-U,
Bang phuong phap dung dan, phuang trinh (24) ducc
giai dé tim x, va x,. Nhiing gia tri nay dugc biéu dién trong
Hinh 5.

Két qua Hinh 5 cho thay khi gia tri tuyét d6i ctia x, nho,
tdc 1a khi 16 khoan rat ndng, can mot tai trong I6n hon 1én
choodng dé can khoan bi uén doc. Khi 16 khoan sau hon,
gia tri tSi han cua tai trong 1én chodng gidm xuéng dat
t&i gia tri tiém can & gia tri nao day. Trong diéu kién khoan
thuc té, x, rat I6n va gia tri x, sé bang gidi han tiém céan.
Hinh 5 cho thay khi sai s6 c6 thé bd qua, gidi han tiém can
dat dugc khi x, =-6 va gia tri tuang Uing clia x, = 1,94, day
la diéu kién tai han cta hién tugng uén doc bac 1.

Vi n?? :ﬂ, chiéu dai cta mét don vi khéng thua

p
nguyén dugc xac dinh bang:

m= 33—

p
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Hinh 5. Diéu kién tdi han bdc 1 [4]

Suy ra trong lugng (don vi pound) cla chiéu dai hé
théng can khoan tuong duang véi mét don vi khong tha
nguyén:

mp =/ Elp*

Nhan mp véi 1,94, ta sé cé tdi trong t6i han I1én choong
khoan cua hién tugng uén doc can khoan bac 1, tuc la:

F,, =1,943/EIp® (25)

Trong dé don vi tinh clia cac dai lugng la: E (Ib/ft?); |
(ft*); p(Ib/ft) va F, (Ib).

Trudng hgp bd khoan cu cé cac chi tiét néi gitia can
khoan va can nang (v6i dudng kinh khac nhau) thi tai
trong tGi han lén choong khoan ctia hién tugng uén doc
dugc tinh theo cong thurc ([4]):

F,, =1943[Ep’ +L.(p. - p,) (26)
Trong dé:
p. p,: Lan lugt la trong lugng riéng cta can ndng va
can khoan;
L:Téng chiéu dai ctia can nang.
2.2. Tinh todn cho sé liéu cu thé

Trong cong thic (25) va (26) thi E - Module dan hai la
dai lugng da biét; | - Moment quan tinh truc (cm?) dugc
tinh todn theo cong thuc sau [6]:
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I=1 =1_=(y*dA="[D*-d*
pas XX J’y 64[ :|

Xét khodng khoan tir 4.596m dén 4.775m trong than
giéng thdng dung. Ty trong dung dich la 1,05g/cm3. B
khoan cu gém:

- Choong khoan dudng kinh 165,1mm, chiéu dai
0,2m, (trong lugng15kg);

- D4u ndi chuyén tiép dusng kinh ngoai 120mm,
chiéu dai 0,8m;

- Can nang dudng kinh 120,65mm, chiéu dai 266,0m
(trong lugng riéng trong khong khi: 471b/ft);

- Pau ndéi 127mm, chiéu dai 0,41m;

- Can khoan 127mm - phan con lai (trong lugng
riéng trong khong khi: 19,5Ib/ft).

Ta cé:E=4,176 x 105(Ib/ft?) va | = 6,87 x 10 (ft*).
Pétinh P, P trudc tién ta can tinh hé s6 Bouyancy (BF).
1,05 (g/cm?3) = 1,05 x (1/454) Ib : (1/30,48) ft3 = 65,49 (Ib/ft3)
BF = (489 - 65,49) : 489 = 0,866.
Tu @6 suy ra: P, = 16,89 (Ib/ft), p_ = 40,7 (Ib/ft).
Do d6 ta thu dugc: F_,=21017,69 (Ib) = 9.458kdf.

Thuc té€ khi khoan trong mong véi choong khoan co
duong kinh 165,1Tmm, gia tri tai trong doc truc thudng s
dung tr 10.000 -14.000kgf. Gia tri nay I6n hon nhiéu so véi
gia tri tai trong t&i han tinh toan & trén cho thay b6 dung
cu khoan sé bi bién dang, day chinh la nguyén nhan can
trd hiéu qua lam viéc ctia choong khoan. Dé khic phuc
hién tugng nay, can phai gia c6 bd dung cu khoan bang
cac dinh tam véi dudng kinh t6i da bang 165mm sao cho
F_ nho nhét cling phai bang 14.000kgf. Hay néi cach khac
la d6 cling chiu uén cda bd khoan cu mdi phai gép 1,5
lan so vai bd dung cu khoan chi véi can nang dudng kinh
120,65mm.

3. Panh gia dé ciing chiu udn ctia bé khoan cu cé 13p
dat cac dinh tam

D6 cling chiu udn ctia thanh phan bo khoan cu dugc
xac dinh nhu sau:

Trong dé:
E: Module dan hoi (Mpa);
J: Moment ch6ng uén (cm?3)

Gia tri moment chong u6n dugc tinh theo céng thic
sau:

Trong dé:
D: Budng kinh ngoai (cm);
d: Budng kinh trong (cm).

Trudng hop lién két gilta 2 can nang c6 dudng kinh
khac nhau:

_
C—
<— Doan can nang phia dugi (D5, dy)

Gia tri d6 ciing uén R cda lién két nay dugc xac dinh
theo cong thurc sau:
R= EJ; :ﬂDg_Df
E,], D, dg_df
DaGi véi bo khoan cu ¢6 st dung cac dinh tam, gia tri d6
cling biéu kién dugc tinh toan theo cac cdng thiic sau [5]:

Doan can nang phia trén (D, d;)

(27)

B6 khoan cu st dung mét dinh tam:
1 |m
R, = F{K [L1 (L-05L)+050L-L,- Lk)z]

m (28)
+ A—"Lk (L-1,- 0,5Lk)}

k

B6 khoan cu st dung hai dinh tam:

1
Ry= ?{%[Lz (L_ 0'5[‘1] +L2(L_ 0'5L2_ L1_Lk)+
) 2 (29)
+ E(L—Lz_Lz_ZLk)z:l”‘ Amk

Lk(L—O,5Lz—L1—Lk)}

k

B6 khoan cu st dung ba dinh tam:
1{m
R, = F{Z[LJ(L - 0,5L1)+ L, (L -05L,-L, - Lk)+
+L,(L-05L,-L,-L,-2L,)+ (30)

1 2 3m
+E(L—L3—LZ—L1—3L,J }L Ak

Lk(L - 0'5L3 - Lz - L1 - Lk)}

k

Trong dé:

m, m,: Hé s6 tuong tng cho can nang va dinh tam;
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A, A:Khe h& tuong ting gitfa can nang va dinh tam véi
dudng kinh tuong duong choong khoan;

L,, L,: Khodng céch tuong Ung tir choong khoan dén
dinh tam va gilta hai dinh tam vé&i nhau;

L,: Chiéu dai cla dinh tam.
Céc gia trim, m,_dugc cho theo Béang 1.

Trong trudng hop st dung bé khoan cu véi choong
khoan c6 dudng kinh 490mm va can nang 229mm thi
gia tri d6 cling biéu kién nho nhat R, = 42. D6i véi bo
khoan cu c6 choong khoan dudng kinh 190,5mm va can
nang vuéng tinh theo dudng chéo bang 189,5mm thi gia
tri d6 ciing biéu kién I6n nh&t R, - =4.556. Nhu vay ddnh
gia do cung chiu uén tuong duong quy déi ctia bd khoan
cu theo thang diém 10 bac thi gia tri R = 1 sé tuong Ung
v3i gid tri d6 cing biéu kién nhé nhat (R = 42), coOn

td, min

gia tri R = 10 tuong Ung véi d6 cing biéu kién 16n nhat
(R, may)s NOU Véy dé quy d6i d6 cling biéu kién clia bét ky
b6 khoan cu nao sang thang diém 10 bac sé dugc thuc
hién tinh toan theo cong thuc sau [5]:

R=0,92+199x10°R,

Trong ly thuyét clng nhu thuc té thi céng khoan
cac giéng khoan, thudng c6 st dung moét khai niém vé
dudng kinh “cho phép di qua” clia giéng, tic la kha nang
tha cot 6ng chéng di qua mot cach sudn sé va bang mot
nta téng dudng kinh clia chodng khoan va can nang
((D+D_)/2) cta bé khoan cu st dung trong khi khoan
hodc khi chuédn bi than giéng. Ty 1& gilra gia tri dudng
kinh cho phép di qua véi dudng kinh dau néi 6ng chéng
dugc goi la hé s6 cho phép di qua, ky hiéu la K, . Nhung
vGi khai niém dé cing chiu uén cla bo khoan cu va cot
6ng chéng nhu da trinh bay & trén thi kha nang tha cét

Bding 1. Cdc gid tri ctia hé s'tuong ting cho cdn ndng va dinh tam

215 195 172
19,9 18,0 17,2
203 178 165 146 120 108
20,3 18,5 17,8 16,4 14,5 13,0
268,3 242,9 214,3 189,5 138,7
23,9 21,8 20,0 16,4 13,4
295 269 243 214 190
25,5 23,9 22,2 21,0 19,3

Badng 2. Gid tri ddnh gid d cimg tuong duong quy ddi ciia bd khoan cu vdi mét dinh tam trén choong khoan

Ty lé dudng kinh dinh tam véi dudng kinh choong khoan

Pudng kinh ngoai turbine (@éng co day) (mm) 240

Gia trim (m) 21,4

Can nang (mm) 299 273 254 229

Gia trim (m) 25,4 24,1 23,1 21,9

Car\w nang )/uong tinh theo 3794 3096 2778

duong chéo (mm)

Gia trim (m) 27,9 25,7 23,8

Budng kinh dinh tam tuong duong (mm) 394 320

Gia trim (m) 31,2 27,0

Puong kinh Puong kinh
choong khoan can ndng

(mm) (mm) k=1,000
490,0 254,0 1,752
490,0 229,0 1,744
445,0 254,0 1,707
445,0 229,0 1,697
393,7 229,0 1,648
393,7 203,0 1,635
393,7 178,0 1,626
311,1 229,0 2,171
311,1 203,0 2,134
295,3 203,0 2,110
295,3 178,0 2,081
295,3 165,0 2,071
215,9 178,0 2,043
215,9 165,0 1,976
215,9 146,0 1,923
165,1 120,0 1,843
139,7 120,0 1,983
139,7 108,0 1,837
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k=0,996 k=0,990 k=10,980
1,319 1,159 1,076
1,312 1,152 1,069
1,322 1,170 1,088
1,312 1,160 1,078
1,318 1,174 1,094
1,305 1,162 1,082
1,296 1,153 1,073
1,487 1,276 1,175
1,449 1,239 1,137
1,463 1,256 1,154
1,434 1,227 1,125
1,423 1,216 1,115
1,582 1,395 1,294
1,515 1,328 1,227
1,462 1,275 1,173
1,499 1,330 1,230
1,695 1,538 1,439
1,550 1,393 1,294
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Bang 3. Gid tri ddnh gid dd ciing tuong duang quy ddi cia bé khoan cu vdi hai dinh tam trén choong va cdch choong khoan mét khodng L2 (m)

Budng kinh Budng kinh Khoang cach Ty 1& dudng kinh dinh tam véi dudng kinh chodng khoan
choong khoan can nang gilta 2 dinh tam
(mm) (mm) (m) k= 1,000 k=0,996 k=0,990 k =0,980
490 254 18.0 2,467 1,552 1,275 1,130
490 229 18.0 2,463 1,548 1,271 1,127
445,0 254 18.0 2,363 1,544 1,279 1,137
445,0 229,0 18.0 2,358 1,539 1,274 1,133
393,7 229,0 18.0 2,242 1,529 1,281 1,142
393,7 203,0 18.0 2,236 1,523 1,275 1,136
393,7 178,0 18.0 2,231 1,519 1,270 1,132
311,1 229,0 18.0 3,164 1,741 1,376 1,200
311,1 203,0 18.0 3,147 1,723 1,359 1,182
311,1 178,0 18.0 3,136 1,712 1,348 1,171
295,3 203,0 18.0 3,078 1,727 1,368 1,192
295,3 178,0 18.0 3,064 1,714 1,355 1,178
295,3 165,0 18.0 3,059 1,709 1,350 1,173
215,9 178,0 18.0 2,756 1,770 1,445 1,270
215,9 165,0 18.0 2,724 1,738 1,414 1,238
215,9 146,0 18.0 2,699 1,713 1,388 1,213
165,1 120,0 18.0 2,476 1,718 1,425 1,252
139,7 120,0 18.0 2,450 1,804 1,532 1,360
139,7 108,0 18.0 2,380 1,735 1,462 1,291
Bding 4. So sdnh két qud vé khd ndng cho phép ¢t dng chéng di qua theo cdch tinh thong thudng
va theo quan diém do ciing tuong duang véi b khoan cu khéng st dung dinh tam (hé s6 cho phép di qua K § )
Puongkinh  Dudngkinh  Dudng kinh dt':;:‘;h:;h Bénh gia d cung tudng duong Kaq
choong khoan can nang 6ng chong va N < v Bé khoan cukhéng  theo gia tri
(mm) (mm) dau néi (mm) Ch?or:g kl.‘oan Ong chong st dung dinh tam R
va can nang
490,0 254,0 426/451 0,82 1,52 1,07 0,70
490,0 229,0 426/451 0,80 1,52 1,05 0,69
445,0 254,0 340/356,1 0,98 1,53 1,11 0,73
445,0 229,0 340/356,1 0,95 1,53 1,07 0,70
393,7 229,0 324/351 0,89 1,37 1,05 0,77
3937 203,0 324/351 0,85 1,37 1,03 0,75
393,7 178,0 324/351 0,82 1,37 1,00 0,73
3111 229,0 245/270 1,00 1,44 1,18 0,82
311,1 203,0 245/270 0,95 1,44 1,10 0,76
295,3 229,0 245/270 0,97 1,44 1,24 0,86
295,3 203,0 245/270 0,92 1,44 1,14 0,79
244,5 203,0 194/216 1,04 1,35 1,40 1,04
2159 178,0 168/188 1,05 1,34 1,40 1,05
190,5 146,0 146/166 1,01 1,33 1,28 0,96
165,1 120,0 139,7/149,6 0,95 1,27 1,74 1,37
139,7 120,0 114/133 0,98 1,54 1,62 1,05

6ng chong di qua trong than giéng khong con géi gon
trong mot khai niém la dudng kinh nira. Ma ban chat van
dé da dugc nang lén do la kha ndng uén cong cua cot
Ong trong than giéng. Trong trudng hgp nay, khi dé cap
dén cac gia tri tinh toan va danh gia d6 cing chiu uén
cla bo khoan cu va 6ng chong thi hé sé cho phép di qua
Keq phai dugc xac dinh badng ty 1é gitia gia tri d6 ciing R
clia bo khoan cu véi gia tri d6 cling ctia cot 6ng chéng.

Nhu vay, c6 thé so sanh vé kha ning tha cot 6ng
chéng di qua moét cach sudn sé trong long giéng trén
cG s& khai niém dudong kinh cho phép di qua va dé
ciing chiu uén cua bd khoan cu bang cach tinh toan
gia tri K. Theo tinh toan, gia tri hé s6 Kaq néu I&n hon
1 thi kha nang tha cot 6ng chéng xuéng téi chiéu sau
thiét ké 1a kha thi, gia tri nay cang cao thi tinh kha thi
cang I6n, kha nang gap su c6 trong nhirng trudng hop
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Bang 5. So sdnh két qud vé khd ndng cho phép cdt dng chéng di qua theo cdch tinh thdng thutng va theo quan diém dd ciing tuong duang vdi bé khoan cu cd st dung mét dinh tam
ldp trén choong khoan (hé s6 cho phép di qua K )

Puong kinh  Puong kinh  Pudng kinh Kaq theo duong Panh gia do ciing tuong duong
choong khoan  can nang éng chéngva  kinh chodng khoan < - Bé khoan cu Kﬁ .
(mm) (mm) dau ndi (mm) va cin ning Ongchong . 4ung 1 dinh tam theC 9l triR
490,0 254,0 426/451 0,82 1,52 1,752 1,15
490,0 229,0 426/451 0,80 1,52 1,744 1,14
445,0 254,0 340/356,1 0,98 1,53 1,707 1,11
445,0 229,0 340/356,1 0,95 1,53 1,697 1,11
393,7 229,0 324/351 0,89 1,37 1,648 1,20
393,7 203,0 324/351 0,85 1,37 1,635 1,19
393,7 178,0 324/351 0,82 1,37 1,626 1,18
3111 229,0 245/270 1,00 1,44 2,171 1,51
311,1 203,0 245/270 0,95 1,44 2,134 1,48
295,3 178,0 245/270 0,91 1,44 2,110 1,48
295,3 203,0 245/270 0,92 1,44 2,081 1,45
295,3 178,0 245/270 0.88 1,44 2,071 1,44
215,9 178,0 178/188 1,05 1,47 1,976 1,34
2159 165,0 178/188 1,01 1,47 1,923 1,31
165,1 120,0 139,7/149,6 0,95 1,27 1,843 1,45
139,7 120,0 114/133 0,98 1,34 1,983 1,48

Bdng 6. So snh két qud vé khd ndng cho phép gt dng chdng di qua theo cdch tinh théng thuong va theo quan diém dg ciing tuong duong vdi bd khoan cu st dung hai dinh tam
cdch nhau 18m (hé s6'cho phép di qua K " )

R . R . Kaq theo duon Panh gia do ciing
Duidng kinh Pbuong kinh A!-)u‘dng”kmh‘ k?nh chot‘)ngg tuong duong Kaq
choong khoan A ong chong va . a R crae
(mm) can nang (mm) dau néi (mm) khoarj vacan 6ng chéng ] Bo khoa_n cu A theo gia triR
nang st dung 2 dinh tam

490,0 254,0 426/451 0,82 1,52 2,467 1,62
490,0 229,0 426/451 0,80 1,52 2,463 1,62
445,0 254,0 340/356,1 0,98 1,53 2,363 1,54
445,0 229,0 340/356,1 0,95 1,53 2,358 1,54
393,7 229,0 324/351 0,89 1,37 2,242 1,64
393,7 203,0 324/351 0,85 1,37 2,236 1,63
393,7 178,0 324/351 0,82 1,37 2,231 1,63
3111 229,0 245/270 1,00 1,44 3,164 2,20
3111 203,0 245/270 0,95 1,44 3,147 2,18
3111 178,0 245/270 0,91 1,44 3,136 2,24
295,3 203,0 245/270 0,92 1,44 3,078 2,14
295,3 178,0 245/270 0,88 1,44 3,064 2,13
295,3 165,0 245/270 0,85 1,44 3,059 2,12
215,9 178,0 178/188 1,05 1,47 2,756 1,87
215,9 165,0 178/188 1,01 1,47 2,724 1,85
215,9 146,0 178/188 0,96 1,47 2,699 1,84
165,1 120,0 139,7/149,6 0,95 1,27 2,475 1,95
139,7 120,0 114/133 0,98 1,54 2,450 1,59
139,7 108,0 114/133 0,93 1,54 2,380 1,55

nay la it nhét. Khi hé s6 K, nhé hon 1, khéng nén tha
c6t 6ng chéng néu khong doa va théng lai than giéng
bang bd khoan cu cé d6 cing tuong duang |6n han, vi
néu tha cot 6ng chdéng trong trudng hgp nay sé gap su
c6 ket 8ng chéng va khéng thé tha 6ng chéng xuéng
t&i chiéu sau thiét ké duac.
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Cac két qua trén cho thay gia tri dé cliing chiu uén
tuong duong ctia bo khoan cu phu thudc nhiéu vao cdu
trac va kich thudc cta cac thanh phan trong béd khoan
cu. Doi véi cac dudng kinh I6n cho thay gid tri R kha nhay
cam véi kich thudc ctia dinh tam. Chi can thay doi 1 - 2mm
duong kinh dinh tam thi gia tri R cling gidm t&i 10 - 15%.
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Gia tri R
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Hinh 6. Tiong quan gidta gid tri R vdi khodng cdch ddt dinh tam
(Bd khoan cu: Choong khoan duong kinh 165, 1mm -+ Dinh tdm + Cdn ndng
duong kinh 120mm)

Gia tri R
T

1 ; T T T T
0 5 10 15 20 25
Khoang cach tu dinh tam téi choong, m

| ——k=100 —%-k=099% k=099 — k=098 |

Hinh 8. Tiong quan gidta gid tri R vdi khodng cdch dgt dinh tam
(B khoan cu: Choong khoan dudng kinh 311, 1mm + Binh tm + (dn ndng
duong kinh 203mm)

4. Két luan

Trén co sd phat trién céng thuc Lubinski, nhém tac gia
dua ra cach tinh tai trong ti han chiu uén ctia b6 dung cu
khoan véi cac cap dudng kinh khac nhau lam co sé tinh
todn va xay dung bo khoan cu dam bao dugc trang thai
én dinh va bén ca hoc cla hé théng.

Két qua tinh toan cho phép xac dinh dugc dé cing
tuang duong clia b dung cu khoan véi céc cap dudng
kinh khac nhau lam co s& so sanh vai dé cling ctia cot 6ng
chéng dé xay dung bé khoan cu tusng Ung phuc vu cho
céng doan thi cdng giéng khoan.

K&t qua nghién ctiu cho phép nang cao hiéu qua lam
viéc clia choong khoan va gidm thiéu thoi gian phi san
xuat do phai xr ly cac phuc tap va su ¢é xay ra do hinh
dang va quy dao than giéng gay ra.
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Hinh 7. Tuong quan gitia gid tri R vdi khodng cdch ddt dinh tam
(B khoan cu: Choong khoan dudng kinh 215,9mm + Dinh tdm + (dn ndng
duong kinh 165mm)
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Hinh 9. Tiong quan gidta gid tri R vdi khodng cdch ddt dinh tam
(Bd khoan cu: Chodng khoan dudng kinh 445mm + Dinh tdm + (dn ndng
dudong kinh 254mm)
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in view of mechanical stability
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Summary

It is typical for an oil and gas well to have a very high ratio of length to diameter of well bore (12-20 thousand times
higher depending on the well size). The mechanical stability of the bore hole assembly (BHA) can directly affect the condi-
tions and the efficiency of drilling bits during drilling operation. In addition, the shape of bore hole and well trajectory
can create complications during well construction. By extension of Lubinski’s results, the authors provide a method for
calculation of critical load for buckling of drill pipe, including collars and calibrators, as well as calculation and evaluation
of BHA stiffness for different rock bit diameters for all drilling operations.

Key words: Critical load, stiffness of BHA, dynamic stability of BHA, well design.
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