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T et K L s et A

g & o a chira sét, thuong xay ra cdc hién
trong phtc tap nhu sap 16, truong né, ket mit... gdy mét 6n dinh thanh gién
nghiém trong. Céc phirc tap nay thuong lién quan dén sy pha hy cét, pha 1:11"151 ko
va 4p suat 10 rong cta thanh hé giéng. Trong qua trinh khoan, si thay dbi &p sut 15
rong cua thanh hé lién quan dén sy tic dung twong tic 1y-héa ciia cde chat héa hoc
¢6 trong dung Qich khoan, ap sut thiy tinh trong giéng khoan va nhiét d6 ciia dia
ting. Su thay doi ap suat 16 rong va nhiét d6 12 mot trong cdc nguyén nhan lim mat
5n dinh thanh giéng do thay ddi sy tap trung {mg suét xung quanh thén giéng. Cic
yéu t6 hoa hoc, thity lyc va nhiét d¢ gay ra cac anh hudng tic thoi va lam thay doi
d6 bén kéo va c&t cua dat da. Do d6, cén thiét phai dua ra mot mé hinh phu hop é
du doan su anh hudng tirc thoi cua cac yéu td hoa hoc, nhiét va thuy luc téi ap suat
I5 tng thanh hé. Trong pham vi bai béo cdo, cdc tac gia da si dung céc mé hinh
| tuyén tinh dan hdi dé phan tich sy dnh huéng cua céc yeu to hoa, nhiét va thiy luc
dén s 6n dinh thanh giéng khi khoan qua thanh he set.

Tir khod: On dinh thanh giéng, tang dat da chira sét, ap suit 16 rong, thuy luc,
nhiét do.

1. Dt van dé
Mit 6n dinh thanh giéng 1 mo rong nhing phie 18 SRk COUE Foop
tong qué trinh khoan. Cdc hign tirgng mét on dinh thamh S Fer o iy

t}fwng x4y ra nhu sap 16, truong no, ket mﬁt";' ’I;heo, tgén(g: lﬁﬁ;inﬁua va ¢ 1l
sét (thanh hé sét) chiém 61 75 % céc thanh hé dat da CUGT S ey toi dia

90 % hién twong mé4t én dinh thanh giéng thuong X R i boi sw phan bo Lol

4ng ndy [6]. Sy mAt 6n dinh thanh trong dia tej“mg :Sétngggnriét hoiic 49 bén ko
g suat tai chd xung quanh thanh gieng khi gid tri dO
“la da giam,

< Su phan b4 tmg suét dan hdi xung quanh thiag ‘t% ron
_adley [2]. Anh hugng ctia trang thai dat ol e
Uit ciia d4 dugc nghién ciru trong diéu kién thoat
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van Tir, Pham Van Hing,
Y 077 N . A
5, Khac Long 7}:}; ygn Pinh Huy, Pao Hiép

: 000 e in. Dung dich khoan
nuoc Véit At choang tho1 gan ngan. : e
iy ong 100 KO vao trong thinh hé. Gid t dp
thoi gian qgg-ﬂ o1t dung dé dénh g1 tinh trang pha huy cta
dat dugc 5€ :

ét thay doi theo th(‘)'i[ Sg]laxlnn xdy ra
4 , . oy boi Chenevert [5] chi ra rang
hodic fiex?h}:;dr;t@ il(ggé P;f;;eglgﬁuc day nuc’ri vao hodc d‘i ra kh
;iz; t;),l v Hung dich khoan yé Athargh zg}(ang khoan lam
dung cita ¢ tac nhan thiy luc va yéu t0 tham. ’ |
D6 bén cua sét cing bi anh huong b(")-iA suﬂkh,l?éc.l} tan nhj
thoan va thanh hé [4]. Anh huong cua nhigt o t6i vige duy o
giéng la huéng tiép cap it khi duoc xem xct boi vi viée ki
thanh giéng ciing nhu nhiét do cua thanh hé khong dé dang
dan hdi phan tich su anh hudng clia cac yéu td héa, nhiét va-
dinh thanh giéng khi khoan qua thanh hé sét s& dugc trinh ba
nhau ciia 4p sudt 16 rong va trang thai phd huy ctia d4 s& dugrc .

Mt khac, d bén cua ®

Bing viée 4p dung hién tuong truyén nhiét vao ly thu
c1_175t lqy trong moi truong rong, Chen va cong su [6] da
bicu dicn sy phin bo ciia nhiét d6 T va ép suat 13 réng p tr
hé toa d§ hinh try huong tam boi phuong trinh: ‘A
aT (62T il OT)
— =,

ot or2 ' ror
d_ (%p 1apy.
o \azt ol e
dri o ot

Fot-yide s o
: p ( Wst_O) pnw__ pw'p“
p (rW9

£0) = Dy
~O) in' Po= pw'pn' po %
T(I‘,O) o Tos T(oo,t)= To i

T =3
sty =T, T, =T
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Anh hwong héa, nhiét va thiy lye

_ bién tthIl ap suét 18 rong,
uat thuy tinh tro |

suét thim. Gig t:tf”“
dmh theo phutomg trinhe e

song 46+ R - hing 56 khi (R=8.314
nuoc (V—-l 8 x 10 m /g mol Ay = (
hoat dong cua set; I - hiéu qua cuia m;

7.1. Nhiét @ thanh hé

Trong qua ! trinh khoan, mdt trong

dinh thanh gleng la su thay doi 1
khoan lién tuc trao dbi nhiét v&

do trong thanh hé va nhiét d

trong thanh hé va ¢ thé gay &
Nhiét d6 tai thanh gibng kh

dung dich khoan trong khoan;

gieng khong d6i, gid tri nhiét
ky & thoi diém t bat ky duo

T(r, by =il + (

v6i L - nghich dao cua phé

9




én Khdc Long, T ruong Vﬁ? Tir, Pham Viin Hype
Nguy Nguyen Dinh Huy, Dao Hiép ng,

2.3. Ung sudt xung quanh thin giéng |
T4i biit ky diém néo bén dudi be mat Trdi dat, d4t g4 o
ihéc nhau, Céc (ng sudt ndy co thAe rat cao khi & sdu trong
vao huéng cua ching vi cuong do cla cdc nguon tao ra gf
dit d4 khong bi xdo tron, ¢ trang théi ban dau (truée ki;
nhin tao nao nhu hoat dong khoan hodc khai théc chét |y
img suat nén. Trang théi ndy duoc goi la trang thai g
cée thanh phan ung suat tai cho tic dung Ién dat ¢4 bi
trung (mg suat xung quanh thén giéng. Dé x4c dinh tr:
giéng khoan, cdn phdi chuyen doi ing suét tai chd éang ha i
toa d6 hinh tru (Hinh 1). C 1

doc - U g g 2 g Vi
Ve (Orr), img sudt tiép
bét ky xun,

4 phypy Co hoe tai vj
& trinh Kjrg.p, ténlgtcll'iuét [1]:
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Trong hé toa do tru, gid tri u'n
e va khuéch tan nhiét theo céc
cac phuong trinh [6]:

a(l—2v) 1 J’r
3 e
r

Orr =~ S

trong d6: o - thong s6 B
cia b¢ mat da; E- Modul
To. S0 hang thtr nhét tro:
hutmg thay hye t6i tmg.
50 hang thir ba trong
Suat vao 4p suat thity

i“‘g sut ;lz‘m hé‘}ir et
< img sujt (9)
¥ phd hay trone

Sanh trang thaj s
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ven Tt Phgm‘ Vanflung, Kié,

G Khic LOME %Zﬁfn pinh Huy, Pao Hiép &

Ngl/_y :";‘{1@\

oy hanh hé ’

2 it gdy pha hity tha . i

PR Dbt hé (g voi gid trj (g sudt |

phé 1LY 1hanhthe\nh hé ¢ gia tri 4m bidu by

Lt
g sudt gy PO 4 hu ;
Lo dng sul! giy pha ]y Drucker-Prager; gid trj

thinh 0% 0. iy chudn pha Y S o trinh [T

én dinh. T ¢ dwg xdo djah b1 PAE g ' 2

inh thani 0 Del = of b
. Ocl = —yIz 4 Al ‘
jef = o000tz _ pi(r, t)

e 3 pi

grong do:

™= ‘1"((0' P 669)2 i (Grr e 0-zz)z 5= (Gzz o 0'99) ) +,,‘_
- G 6 I’ 4

2y/2sind gt 2y/2Ccoso .
A= 3—sing ’ 3=Sinde 4;;

C=(Co— Ce)exp(a‘t) + Co

3. Két qua mé phéng va thdo luan
3.1. Théng so du vao cho mé hinh

Bang 1 thé hién céc thong s6 ddu vao cta md hinh phan
giéng. Céc gid tri nhiét do, 4p sudt va ting suit duoc tinh toé
gian, gié trj khoang cach thanh h¢ xét 16n nhit dugc chon
giéng khoan. s

b
Bing 1. Cic thong s6 du vao cho mé t
STT Théng s6 Iiy Giat
higu |
L% hoat déng cija set Aot | (R
- anﬂich khoan |a B
3| Hiéu qui clia mang thém o
4| Gradient dia nhiét én : _,%
Geadici / Z v 14
T Graeng st ngang g iy [, |
8 Cradion g AL B0E 6 bt | o
| Gradiep, dun dich Sk
-2 Grdien g g [ My |-
JLM p, [
1] %\MBWD\
\cm‘“\"ﬂgvi\\ R4
0
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Truong Van Tt P ham‘ Vi;’_f[”ng, Kieu Dy |
Neuyén Khdc Long Nguygn Pinh Huy, Dao tiigp
g

sau bén thoi diém 60s, leh, 1 }?éia |
o 9 A a 1’1’1’1 n 16
Profile g4 I nhau dugc mo pho£ng gléngugumﬁ p%lél‘lfg gélfh huni
ol oo 1 pmong a0 cung o8p- KO0 B R trén
dya trén c4C PNEEEE, 113 rong thgol: réng suy gidm & ving |
nhiét Vf‘i thlfy 1'I(;ho thdy, gid tri a}p iua;: . cang tro nén én dinh. A
i “thoif thanh gieng 4P Su-ad'l‘onioé%gs sy anh huéng ctia héa, n
8 a ; : the 3l SR
i dintho hof gin: Tol 01 A S0, ot il
skt b T chi dugc nhin thay P A |
lre t61 dp sudt 10 rong hanh giéng khoan. Khi d6 hoat dong cua
rang théi on dinh khi xa t ad' h, ton tai dong chdy ctia chat 16ng rg
hon dé hoat dong cua Sung ich, .
hé gdy gidm dp suat 16

iri 4p quat 16 rong

réng. Khi do hoat dong cta thanh hé va

JERL - r K g My Cﬁtl tré' nén
Khoan tién dn t6i trang thai can bang, 4p sudt 10 rong cling :
0 :
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Hinh 2. Profile 4p sujt 1§ rong tai cac thoi diém kha
Du6i sur anh hudng téng hop cua cac yéu té hoa, nhiét va th
suat thanh hé theo c4c phuong 1, 6, z va mg sujt gdy pha huy t
tri khic nhau, ¢ c4c khoang thi gj :

it gy pha i o0 thanh giéng Ihoay 4 sudt 18 réne ¢

0 g A 8 g i, Kot s 1
on 1) 14 e A A r

cin bing, & O dinh gitp gis tr1 ing suiy gdy pha hity thant
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Anh hieong hoa, nhiét va thiy lyc @én sy gy, dinh
trong tang ddt da chirg sé;

thanh giéng khi khoan

o . (MPa)

—0

|
- =10h ||

1
— ]
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w

Hinh 3. Profile gia tri (rng suat thanh hé theo cac phuong 1, 6, z va tmg suat giy
pha huy thanh hé o

Khi luén phién khong xét su lién quan clia cdc thong 86 L, C°, Oy VA 0 O CAC
phuong trinh (3), (5), (9), (10) va (11) t6i tng suat gy phd huy thanh hé, ta
duoc sy phu thude cta gié tri tng sudt gy phd hiy thanh h¢ vio timg yeu t0
hoa, nhit va thity Tuc riéng biét. Gid tri ing suat gdy pha hity thanh he tai thoi
diém 10h dudi sy anh huéng cla timg yéu t0 hoa, nhiét va thuy luc cing nhu s
inh huéng két hop clia cac yéu to ndy dugc the hién trén Hinh 4.

Két qua trén Hinh 4 cho thiy tai thanh giéng khoan, (mg suat gfly p}lé huy
thinh hé c6 gid tri 4m ddng nghia voi viée xay ra hién tugng mat on dinh khi
thanh hé chju 4nh huéng ciia yéu t6 héa hoc, yeu 10 nhiét do va truong bop chiu
Su chi phoi két hop cua yéu t6 hoa hoc va nhiét d(,“).’Khi xuat hlgvn yﬂeu fo gh\gl
lye, gid trj ing sudt gdy pha hiy 16n hon; thanh gieéng lxchqum trd nén On 1 :
hon. Gi4 trj (g suét anh huéng do yéu to thiy lyc co thé dicu chinh thong ql%l ;
a;z sudt thiy tinh trong giéng khoan. O vi tri cang Xa tha:nh gleng khoa]?‘,nu;lg isé;
8y phd hiy thanh hé c6 gi4 tri cang lon hay noi mot cdch khac tha 5 oagi

oan cang 6n dinh. i s suat gdy pha huy thanh giéng ¢ vung ng
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inh huong hoa, nhiét va thiiy lec dén s én din thanh oié
trong tang dat d& chd;’;’ztthanh giéng khi khoan

4 e tré'nénéndinhhon Khi ol Bl ani ek
panh giéng kboa 1 on dmh hon. Khi xuat hign yeu 0 nhigt, thi .

qhiét ket hoP thiiy luc thi yeu to 1‘10a hoc khéng anh )}Jm@nogrigli@gi;h;y lye hogic
hd huy thanh hé, Trong truong hop chi ton tgi yéu t5 héa oo {4 ke

gdy P . AR R
&7 khoan tr& nén mat on dinh.
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Abstract
Chemical, thermal and hydraulic effects on wellbore stability
during drilling process through shale formations

Nguyen Khac Long"",Truong Van Tu!, Pham Van Hung',
Kieu Duc Thinh', Nguyen Dinh Huy', Dao Hiep®

! Hanoi University
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*Email: nguyenkhac
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The wellbore stability plays an important role in the efficiency of the well
hrough shale formations, SOME complicated

construction. When drilling t :
phenomena such as collapse, swelling, pipe sticking, etc., €ause serious
instability of the wellbore. These complications are often related _to. shear fallpre,
tensile failure and pore pressure of the formation. During the drilling operation,

hyswo-chemlcal of

the change in . s related to the P
pore pressure of the formation 18 .
P rostatic pressure 1 the well and the

the chemicals in the drilling fluid, the hyd
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{emperature of the stratigraphy- The change i

: auses of wellbore instability duge tgltﬁ:r:hgl‘essum
Ibore. Chemical, hydraulic and thermall?e in str.
the tensile and shear strength pro ertm
1d a suitable model to predict thepinsltea; of rog]

around the W€
offects and adjust

is necessary 10 bui

chemical, thermal and hydraulic factors on the formati
ation por

€

paper, the authors used linear elastic
: model :
chemical, thermal and hydraulic factors on the SW ;ﬁbanalyze th

through shale formations.
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