Tap chi KHKT Mo - Dia chét, s6'53, 01/2016, tr.21-26

PHAN TICH CAC PHUC TAP, SU'CO CO THE XAY RA
VA LUA CHON VI TRI CAT XIEN HQP LY
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Tom tat: Khoan mé ciza sé trén than éng chong 1a mét céng doan rdt quan trong trong
cong tac thi cong giéng khoan dwong kinh nhé cat xién tir mét than giéng chinh. Bai bao
trinh bay va phan tich céc phurc tap, sw cé dién hinh cé thé xdy ra trong qua trinh khoan mg
cia so trén than ong chong frude khi thi cong than giéng nhdnh dwong kinh nhé. Trén co so
do, két hop véi viéc xdc dinh nhiing yéu to anh huong va cac nguyén tac lua chon vj tri cat
xién, xay dung so do khai qua trinh tinh toan va lya chon vi tri Cat xién hop 1y nham han ché
t6i da kha néng xay ra cac phirc tap, sw ¢é khi khoan mé cira sé.

1. Mé dau

Hién nay, trong bbi canh gia dau tut giam
va ngudn dau mo ngay cang can kiét, cac cong
ty khai thac dau khi déu diémg truéc mot nhu
cau cip bach la giam thiéu chi phi va ting
cuong tbi da kha nang khai thac tan thu ngudn
dau mo. Mot trong nhitng bién phap dang duoc
nghién cau ap dung rong rdi la sir dung cac
giéng khoan nhanh trén co so cat xién cac than
giéng da c6 sin dé c6 thé vuon giéng khai thac
dén cac ciu tao khuit, cac vi tri dau tho bi co
lap nhdam nang cao hiéu qua va ting cuong khai
thac tan thu voi chi phi thap nhat do khdng phai
chi phi thiét ké hé théng giéng mai [8, 15].

Tuy nhién, bén canh nhing vu diém nhu da
ndi ¢ trén, dé thi cong cac than gleng duong
kinh nho can phai khoan mé cira s6 trén than
dng chdng. Qua trinh nay cé thé gap rat nhiéu
nhitng phuc tap va su cé.

Ngoai ra, viéc tinh toan vi tri cit xién trén
than 6ng chdng da cd sin khé khan, phuc tap
hon rat nhiéu so véi viéc cit xién giéng khoan
thong thudng do c6 su hién dién cua than giéng
cii. Mic du hién nay, viéc tinh toan nay déu dya
trén cong cu may vi tinh va cac phan mém
chuyén dung, nhung d6 chi 1a budc dau cho su
chon lya. Sy chon lya hiéu qua doi hoi phai co
lap luan logic khoa hoc nhiéu hon 1a tinh toan

bai ban bang phan mém may tinh, nén van dé
cang tro nén phuc tap [5, 6, 9].

Do vay, phan tich va chi ra nhirng phuc tap,
su cd co thé xay ra, nguyén nhan, giai phap
khic phuc va lya chon vj tri cat xién hop 1y dé
m& cira s6 ¢6 anh huong truc tiép dén toan bo
quéa trinh thi céng giéng khoan than nhanh sau
nay.

2. Cac phirc tap c6 thé xay ra khi khoan mé
cira s6 trén than ong chéng, nguyén nhan va
giai phap khic phuc

Qua trinh thi cdng m& ctra sd trén than
giéng 13 cong doan dau tién va rat quan trong
trudc khi co thé khoan than nhanh dwong Kinh
nho dé tang cuong thu hdi dau hoic khoan
nhitng giéng da than (da day). Viéc du béo,
phan tich nhitng phuc tap, su cd c6 thé xay ra,
nguyén nhan va nhiing giai phap khic phuc sé
gitp tang kha nang thanh cdng cho qua trinh
khoan m¢ cira s6.

Viéc khoan mé cira so trén than giéng co
thé thuc hién trén than dng chéng hoic trén than
giéng tran va mdi trudng hop cé thé c6 gap phai
nhirng phuc tap su ¢b mang tinh dic thu riéng.
Trong pham vi bao bao nay chung toi chi trinh
bay nhitng phuc tap, s co, khi khoan mo cua
s6 trén than éng chbng, nguyén nhan va giai
phap khic phuc (bang 1) [1, 2, 3, 4, 5].
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Bang 1. Nhiing phuic tap, su ¢4, khi khoan ma ciza s6 trén than ong chang, nguyén nhan
va giai phap khac phuc

Céc phuc tap,
Su CO

Cac nguyén nhén

Céc giai phap khic phuc

- Ket bo dung cu
phay va can khoan;

- BO dung cu day va
bng chéng khong tha
dugc qua cia s6 dé
thuc hién cac cong
doan tiép theo trong
khoan than nhanh.

- Méang xién, thiét bi
neo, packer bi gdy,
roi trong giéng;

- Van whipstock bi
tic hoac khéng mo
kip.

- Chét gitr whipstock
khéng cit dugc.

- Dung cu phay bi
gdy lam tang thoi
gian ctu chita sy cd;
dan dén c6 thé phai
thay thé mang xién
ma&i va cat mot cira s6
khéc.

- Trong qué trinh tha
packer co khi 6 nguy
co bi bung truac Khi
dén chiéu sau can cai
dat.

- Gay bo cit tai van
tuan hoan.

- Ché d¢ phay cat khong hop ly
sinh ra mun, phoi kim loai c6
kich thuc lon (néu thuc hién
dung céc thong sb ky thuat cua
thiét bj thi chi tao ra cic mun
phdi kim loai ngan tir 6-8mm).

- Quy trinh cdng nghé phay cét
chua dugc chuan bi mét cach
ddng bo.

- Mang xién lién két khong chéc
Vai than éng Chong do d6 khong
tao ra duoc két cau viing chéc
cho qué trinh m¢ cura s6 va co
thé bi dich chuyén khi lam viéc.
- Str dung thiét bi cit va ché do
khoan khdng hop ly lam cho
mép phay ¢ ctra so trén éng
chéng khong tron tru.

- Do khong c6 packer thuy luc
ma str dung neo co hoc nén dan
dén mang bi xoay va bit duong
vao than giéng nhanh.

- Do chét ndi mang va dao phay
khéng chic chin nén bo
Whipstock bi roi duéi giéng.

- Thanh phan ran trong dung
dich khong loai bo hét.

- Vj tri mé cira s6 trén than bng
chéng chua phu hop.

- Chuan bi chu dao vé quy trinh ky
thuat va thiét bi hd trg nhu: dong ho
4p k&, may bom khoan c6 cong suét
I6n, ban rotor co tdc do quay cao, hé
théng tuan hoan dung dich véi céc
thiét bi tach loc dung dich dam bao
khong dé dung dich bi nhidm ban, 1am
anh huong dén thiét bi.

- Qué trinh thi céng can cé su phdi
hop, tu vin cua chuyén gia tir céc
hang san xuit va cung cap thiét bj.

- Pam bao chic chan rang mang xién
da duoc ¢b dinh truée khi mé cua so.

- Néu gap khé khan, khong tha dugc
duoc bo dung cu day va 6ng chdng
qua ctra so, thir thdo dinh tam va cb
gang tha qua cira s vai lan.

- Sir dung thiét bi cit va ché do khoan
hop ly vé&i su phdi hop, tu van cua
chuyén gia tir cac hang san xuat va
cung cap thiét bi.

- Ra soat quy trinh ki thuat va kiém tra
dd tin cay cua thiét bi trudc khi khoan
ma cira so.

- Piéu chinh théng sb ché khoan theo
dung khuyén céo cua nha san xuit va
kiém soat chat lwong dung dich theo
yéu cau.

- Lwa chon vi tri m& cira s6 trén than
dng chdng phu hop.

3. Tinh toan lwa chon vi tri cit xién hop ly
Trong phan 2, chiing t6i da trinh bay nhiing
phuc tap, su co, kh| khoan m¢ cura so trén than
bng chéng, nguyén nhan va giai phap khic
phuc. Trong pham vi bai bao nay, ching toi chi
tap trung trinh bay nhirng nghién cau, phan tich,
luan khoa hoc dé Iya chon vi tri cit xién hop Iy
khi khoan mé cira s6 trén than dng chéng gop
phan quan trong vao su thanh céng cua qué
trinh khoan mo ctra so.
3.1. Nhing yéu té dnh hwéng dén viéc lwa
chen vi tri cat xién giéng khoan than nhanh
Viéc lra chon vi tri cit xién dugc thuc hién
trong qué trinh nghién ctiu va chuan bi cho thiét
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ké giéng khoan than nhanh va la két qua cua
vﬂiéc phan tl'ch, tinh todn, danh gid mot cach
tong hop nham dat dugc gieng khoan than
nhanh cd gia thanh nhé nhat véi mac do rui ro
phai thap nhat [7, 9, 11, 12].

Vi tri cit xién phu thuc vao nhitng yéu tb
sau:

- CAu truc giéng khoan, quy dao giéng cii;

_- Target méi cua giéng (khoang léch ngang,
chiéu sau, goc phuong vi...);

- Buong kinh cot éng chéng s& mo ctra so;

- Mirc d6 dong tam cua dng chong trong
khoang du tinh cat xién;



- Chat lwong vanh d4 xi-ming ngoai ong
chéng trong khoang du tinh cit xién;

- Tinh trang k§ thuét cia éng chong;

- Su can thiét va kha ning bom nhét trong
truong hop khong c6 xi-méng ngoai 6ng chong;

- Mirc do 6n dinh va bén vitng cua thanh
giéng khoan;

- Po clng dat da;

- Ving ap suat di thuong cao/thap va cac
phtic tap dia chat khac.

Trong trudng hop 6ng chéng dong tam, nén
ding mang xién (Whipstock) dé ma cira so.

Trong truong hop khdng c6 xi-mang ngoai
6ng chéng, nén bom nhét xi-ming nham dam bao
viéc mé cira so.

Trong trudng hop dng chdng bi hong hay bi
méo, xem Xét viéc stra chira hoac sur dung phurong
phép ma ctra sb sir dung thiét bi cit tong hop.

3.2. Nguyén tic chung lwa chen vj tri cdit xién
[4,7, 11]

- Vi tri cit xién nén chon ¢ khoang dat da bén
virng, khdng phai 1a ving c6 ap suat di thuong,
khong cd phuc tap dia chat;

- Vi tri cat khéng nam gan véi nhitng than
giéng khac trong khu vuc va dam bao khong xay
ra su ¢6 dung cham véi than giéng da khoan;

- Vi trf cit xién phai dam bao kha ning lai
chinh xién cua than méi t6i dich theo thiét ké voi
cuong do thay doi goc nghiéng nho nhit, than
nhénh ngan nhat c6 thé, quy dao don gian nhat;

- Vi vi tri cét xién dam bao thi cong dé dang
va c6 tinh kha thi cao nhat voi gia thanh thap
nhat, ciing nhu pht hop Vi trang thiét bi va trinh
do tay nghé hién cé.

Luu y:

- Vi trf cat xién cang sau thi cong viéc mo
cra sO cang phic tap nhung chiéu dai giéng
khoan than nhanh cang nho.

- G6c nghiéng cua than giéng cii ¢ vi tri cat
xién cang lon thi kha nang 1ai chinh than nhanh
cang khé.

3.3. Cdc bwdc tinh toan va lwa chen vi tri cdit
xién

Viéc tinh toan xac dinh va lya chon vi tri cit
Xién ¢b gang thoa man cac nguyén tic chung néu
& trén. CAc sb liéu diu vao dé tinh toan va xac
dinh quy dao than nhanh, tir d6 lya chon vi tri cét
xién hop Iy, bao gdom [4, 5, 6, 11]:

- Céc thdng s6 vé khoang cach, bao gom:
Chiéu sau thang dung cua diém cat xién tir cot
ong chong khoang léch day (gom khoang cach tir
dlem Cit xién den vi tri day mdi va toe miéng
giéng st dung de ct than nhanh dén day mai);

- Gia tri vé goc: Goc nghiéng va gbc phuong
vi thyc té cua than giéng cii tai diém cat xién; toa
do6 cua vi tri ddy mai cua than nhanh; goc do cia
than nhanh khi vao via san pham;

- S liéu thuc té vé tinh trang ky thuat cua
chat luong da xi ming sau cot ong s& khoan cit,
tinh trang k¥ thuat caa cot dng (dudng kinh trong,
mac thép, chiéu day...);

Sau khi c6 cac théng tin can thiét, viéc tinh
toan quy dao va vi tri cat xién duoc thuc hién theo
cac budc 1ap nhu so d6 khdi ¢ hinh 1. Qua trinh
tinh toan theo vong lap cho dén khi dat duogc vj tri
cat xién hop ly.

- Céc théng so cua giéng ci;
- b6 roi day va phuong vi cia than nhanh;
- Goc @6 caa than nhanh vao via san pham.

I

Chon chiéu sau cit

Céac diéu kién can
va du doi vai
chiéu sau cat

Sai

Tinh toan quy dao than nhanh

Kiém tra gia tri
ban kinh cong

Hoan tat

Hinh 1. So do khdi tinh todn v; tri cat xién than
nhanh
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3.4. Mét 6 lwu ¥ khi mé cira 6 trén than éng
chéng ,
3.4.1. Mé cira s6 trong cét ong chong 168 mm

Trong lich sir khai thac dau khi dau khi &
Viét Nam, do diéu kién thuc té ma mot sé giéng
¢6 st dung 6ng chong khai thac c¢6 duong kinh
168mm [4, 5], duoc tha va gia co cot ong Ién
tan miéng giéng.

Déi véi truong hop nay, viéc ma cira o tir
6ng chng dé khoan than nhanh chi phu hop véi
khoang léch day khong 16n va chi c6 thé thyuc hién
V6i choong 4 4. Néu can khoang léch day 16n,
dé dam bao goc nghiéng cua than giéng vira phai
trong kha ning kiém soét dwoc, vi tri cat xién cira
s6 phai nong hon. Piéu nay s& dan dén la than
giéng nhanh s& dai hon [3]. Do vay, can phai can
doi gitra chiéu dai than nhanh va goc nghiéng cua
than gleng Hinh 2 md ta khd nang m¢ cua s tir
than dng chéng 168mm cho ddi twong khai thac 13
tang san pham Mioxen & Vietsovpetro [4].
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Hinh 2. Mé cira s6 tir cét ong chéng 168mm [4]

3.4.2. M¢ cira s6 trong cét ong 194mm

Ngoai cot ong 168 kéo Ién tan miéng giéng,
¢ Viet Nam ndi chung (chu yeu la Vietsovpetro
[4, 5, 11]), mot loat giéng c6 cau tric hdn hop
194x168x140mm hoac 194x140mm VGi ong
chéng 194mm duogc ndi 1én tan miéng giéng.
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Déi véi cot dng nay, vi tri cit xién mé cira s6
ciing duoc xac dinh chinh xac trén sé liéu
khoang léch tir diém cit dén day giéng mai co
két hop véi gia tri cia goc nghiéng téi da cua
than giéng mai. Hinh 3 md phong vi tri cat xién
m& cira s tir cot ng chong 194mm. Viéc mo
ctra s6 nay duoc thuc hién trong cac truong hop

sau:
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Hinh 3. M¢ cia sé tir cét ong chong 194mm [4]

- Pbi twong khai thac 1a méng: Néu diéu
kién dia chat cho phép, khoan trong khu vuc
khéng c6 &p sut di thuong cao, cd thé xem xét
tinh toan vi tri cat xién dé huéng than giéng
nhénh t&i di twong moéng. Trong truong hop
nay viéc mé cia sé dugc thuc hién véi chodng
khoan 6 4" va con mot cip duong kinh du
phong 1a 4 %4”. Tuy nhién, néu trong diéu kién
c6 4p suat di thuong cao, thi viéc khoan xubng
tang méng 1a khong thé do phai mit mot cap
duong kinh dé bao phu va ngin cach tang &p
suat di thuong cao nén khong dii cap duong
kinh dé khoan tiép xuéng méng.

- Péi tuong khai thac la Mioxen hay
Oligoxen: Hoan toan c6 thé tinh toan vi tri cat
xién dé c6 thé khoan bang choong 6 '4”. Tuy
nhién, trong truong hop khu vuc khoan co ap
suat di thuong cao, thi kién nghi chi khoan cho
d6i twong Mioxen, vi néu khoan vao Oligoxen
bang choong 4 '4” thi viéc phai gia cé cot ong



chéng trong tang Oligoxen 1a khong thé thuc
hién dugc vai cot 6ng 89mm hay 73mm, va kha
ning bin via s& khong thuc hién dugc. Con néu
dé than tran trong Oligoxen thi khdng thé duoc
do sap I thanh giéng khoan.

3.4.3. Mg cira S6 trong cét ong 245mm

Py 1a cot 6ng khai thac pho bién cua cac
JOC va Vietsovpetro [4, 5, 11]. Véi cot ong
khai thac 245mm, cho thay kha nang mé cira s6
dé khoan than nhanh 1a kha dé dang véi duong
kinh choong 1a 8 '4”. Nhu vay, phu thudc vao
d6i tuong khai théc va vi tri ddy moi cua giéng
than nhénh d¢ tinh toan xac dinh vi tri mg cua
SO.

Luu y 1a vi tri cat xién mé cira so cang sau
thi tinh phuc tap cang lon, kha nang dat packer
va dinh huéng mang xién s& gap nhiéu kho
khan. Xac dinh vi tri cit xién ctra so tir cot dng
chéng s& duoc tinh toan hai hoa giita cac yéu to:
Khoang léch day méi so voi diém cit, goc
nghiéng cua than giéng nhanh, thiét bi va cong
nghé trién khai cat xién va chiéu dai than nhanh
dé dua ra duoc vi tri cit xién hop 1y va tbi wu
nhat. Hinh 4 md phong vj tri cit xién cira s6 tur
cot dng chéng 245mm [4, 5].
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Hinh 4. M cira sé tir cét ong chong 245mm [4]

4. Két luan

Céc su cd trong cong tac khoan thuong xay
ra bit ngo, kho lwong va gay thiét hai nang né,
c6 thé mét ca giéng khoan, vi vay viéc phan tich
va du bédo duoc nhitng phuc tap, su c6 co thé
xay ra s& cho phép chu dong phong tranh ciing
nhu dua ra dugc nhing giai phap chinh xac dé
dm phd véi ching, trong d6, mét trong nhiing
yéu té quan trong la Iya chon vi tri cat xién hop
ly dé tao than giéng nhanh. Viéc lya chon nay
phai duoc xac dinh trén diéu kién thuc té va
muc dich cua giéng, ciing nhu céc tiéu chi sao
cho quy dao tinh toan dugc thuc hién mot cach
dé dang nhét, khong giy khé khan cho céc cong
doan tiép sau véi trinh do tay nghé va nang luc
vé trang thiét bj ciing nhu nang lyc V& tai chinh
hién co.
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ABSTRACT
Analysis of possible complex, incident and selection of position for sidetracking
a window on casing
Trieu Hung Truong, Hanoi University of Mining and Geology
Nguyen Thanh Truong, Vietsovpetro

Drilling for opening a sidetrack window on the casing itself is a very important stage in the
construction of sidetracking unconventional diameter wells from a conventional master well. This
article presents and analyzes the typical complex and incidents that possibly occur during drilling
for opening a sidetrack window on the casing before the drilling unconventional diameter sidetrack
well. On this basis, and combined with the identifying the influence factors and the principles of
sidetrack position choice, build the diagram calculating and choosing the reasonable position of
sidetrack position to minimize the possibility of the complex, incidents when drilling for opening a
sidetrack window on the casing.

PHUONG PHAP TINH TOAN TRU PO CHO GIAN KHOAN... (tiép theo trang 8)
ABSTRACT
A methode to calculate the pile of offshore platform

Nguyen Huu Bang, Trieu Hung Truong
Hanoi University of Mining and Geology

This paper presents a method of calculating the internal force and the deformation of the pile
for offshore platform considering the interaction between the piles and surround base ground. The
special feature of this method is to identify the point of equivalent restraint of the pile deformed in
an elasto-plastic medium of base ground surrounding the pile by using the computational tools of
Strength of Materials, traditional structural mechanics, finite element method, combined with the
help of computer and modern calculation methods.
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