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ANH HUONG CUA PIEU KIEN LAM VIEC THAY DPOI CUA GIENG
PEN COT ONG KHAI THAC

LE DUC VINH, Truong Pai hoc M6 - Dia chat

Tom tat: Sw thay doi &p suat, nhiét d@é trong 10ng giéng ddn dén cd liee tdc déng vao ong
khai thac, tham chi con lam thay doi chiéu dai cua cot ong. Hiéu irng piston, phinh va cong
ong 1a két qud cua sie thay doi ap sudt trong giéng, con hiéu i#ng nhiér dé va cac luc tac
dung khong phu thugc vao ap suat trong giéng. Khi dzeu chinh ché dg 1am viéc cua gleng,
ciing nhuw khi lap dat bé thiét b, dung cu long giéng, can kiém tra cac hiéu ing c6 thé tac
dong 1én cot ong khai thac khi dieu kién lam viéc bj thay doi. Tranh vuot QUa Cac ing suat
kéo, nén, bén cua cét ong, gdy dirt, gy, bién dang cét ong khai thac.

Trong qua trinh khai thac hay lap dat thiét
bi long giéng, ¢ sy thay doi ap sut, nhiét do
gitta ong khai thac va khoang khong vanh
xuyén, dan dén co luc tac dong vao éng khai
thac, thdm chi con lam thay do6i chiéu dai cua
cot 6ng. Néu trén cot ong co lap dit packer thi
luc s& tac dong vao packer hodc dau gleng Néu
khéng c6 packer, chiéu dai cua cot dng khai
thac 6 thé sé thay doi trong qué trinh 1am viéc.
C6 nam hién tuong co ban sau c6 thé xay ra véi
cot 6ng khai thac néu diéu kién lam viéc cua
giéng co sy thay doi:

- Hiéu ung piston
Hién tuong phinh dng
Hién tuong cong dng
Hiéu urng nhiét do
Ngoai luc tac dung

Hiéu tng piston, phinh va cong ong 1a két
qua cua su thay d6i ap suat trong giéng, con
hiéu ang nhiét d6 va cac ngoai luc tac dung
khéng phu thudc vao ap suat trong giéng. Céc
tac dong nay duoc danh gia doc lap vaéi nhau,
sau d6 ching dugc két hop lai dé danh gia sy
tac dong tong thé 1én dng. Két qua cudi cliing co
thé 1a mot luc tac dung hoic l1a su thay doi
chiéu dai éng, phu thudc vao loai packer duoc
lip dat trén ng khai thac (Iam cho dng chuyén
dong tu do, bi han ché chuyén dong hay cb
dinh). Néu packer cho 6ng khai thac co thé
chuyén dong Ién xudng tu do duoc thi céc tac
dong d6 s& lam cho chiéu dai cua 6ng thay doi.

1. Hiéu @ng piston ) )
Khi packer méi duoc lap dat trong gieng thi
ap suat trong cot ong va ap suat & khoang khéng
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vanh xuyén 1a nhu nhau. Dén khi giéng di vao
hoat dong, su chénh léch &p suét giita khoang
khéng vanh xuyén va cot 6ng khai thac tao nén
mot &p luc. Néu cot dng bi ¢b dinh, ap luc nay
s& tao nén mot lyc tac dong chi yéu 1én packer.
Néu cot éng di chuyén duoc qua packer thi ap
lyc nay s& lam cho chiéu dai cot dng thay doi.

Luc sinh ra do hiéu ung piston la do su thay
dobi &p suat, nén cac diéu kién ban dau va diéu
kién tai thoi diém tinh toan cua giéng can phai
duoc xac dinh. Dé tinh toan luc sinh ra do hiéu
{tng piston, ta can theo cac budc sau:

Tinh toan trong 6ng khai thac:

Goi:Ai: dién tich tiét dién bén trong caa cot
6ng khai thac (in?).

Ao: dién tich tiét dién bén ngoai cua cot dng
khai thac (in?).

Ap: dién tich tiét dién bén ngoai cuia packer (in?).

An: dién tich tiét dién thanh dng (in).

E: m6-dun dan hoi caa thép 1am éng khai
thac (thuong lay = 30.000.000 psi)

L: chiéu dai cot dng khai thac (in)

(Pi)1: &p suat ban dau trong ong khai thac
tai vi tri lap dat packer (psi).
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Hinh 1. Tiét dién cua giéng



(Pi)2: &p suat trong 6ng khai thac tai vi tri
lip dat packer (psi).

(Pia)1: &p suat thuy dong ban dau trong dng
khai théc tai vi tri lap dat packer (psi).

(Piw)1: &p suat thuy tinh ban dau trong 6ng
khai théc tai vi trf lap dat packer (psi).

(Po)1: ap suit ban dau trong khoang khéng
vanh xuyén tai vi trf lap dat packer (psi).

(Po)2: 4p suét trong khoang khéng vanh
xuyén tai vi tri 1ip dat packer (psi).

(Pod)1: &p suét thuy dong ban dau trong
khoang khéng vanh xuyén tai vi tri lip dat
packer (psi).

(Pot)1: &p suat thuy tinh ban dau trong
khoang khong vanh xuyén tai vi tri lap dat
packer (psi).

1. Tinh toan &p suit ban dau tai vi tri lap dat
packer theo cbng thuc:

(Pi)1 = (Pita)1 + (Pi)1 (1)

2. Tinh toan &p suét tai vi tri lap dat packer
theo cong thtrc:

(Pi)2 = (Pita)2 + (Pit)2 (2)

Tinh toan sy thay d6i ap suat tai vi tri lap
dat packer:

AP; = (Pi)2- (Pi)1 (©)

Két qua co thé duong (+) hoac am (-) tuy
theo diéu kién lam viéc cy thé cua giéng.

Tinh toan trong khoang khdng vanh xuyén:

3. Tinh toan &p suit ban dau tai vj tri lap dit
packer theo cong thuc:

(Po)1 = (Pota)1 + (Pott)z ) 4)

4. Tinh todn &p suat tai vi tri lap dat packer
theo cong thuc:

(Po)2 = (Pota)2 + (Por)2 , ®)

5. Tinh toan sy thay d6i &p suat tai vi tri lap
dat packer:

APo = (Po)2- (Po)1, (6)

6. Néu cot ng khai thac bi ¢6 dinh bai
packer thi lyc sinh ra do hi¢u tng piston la:

F1 = APo(Ap - Ao) - APi(Ap - Ai) , )

Ty thudc vao két qua, luc sinh ra cé thé
gay kéo hoac nen Ién packer.

7. Néu cot dng khai thac chuyén dong tu do
trong giéng, theo dinh luat Hooke, do dai cua
ng s& thay doi:

[ap, (g — Ag) - AP (A, - AL
Edny,

AL, =

. (8

Tuy thudc vao két qua, luc sinh ra cé thé
lam cot 6ng co thé ngan lai hodc dai ra so voi
kich thuéc ban dau.

2. Hién twong phinh éng

Pay 1a két qua cua viéc &p suat trong cot
6ng khai thac cao hon ap suat & khoang khéng
vanh xuyén. Hién tuong nay xay ra s& lam cho
cot dng c6 xu hudng co ngan lai, néu éng duoc
cb dinh bai packer thi né s& tao ra mot wng suat
kéo Ién packer (hinh 2).

Neu 4p suat ngoai khoang khdng vanh
xuyén cao hon 4p suat trong cot 6ng khai thac
thi s€ xay ra hién tugng bep ong gay nén ung
suat nén trén ong va ang suat kéo trén packer
(hinh 3).

Dién tich ¢ ngoai khoang khbng vanh
xuyén thuong 16n hon dién tich trong 6ng khai
thac nén véi mot su thay doi vé ap suat nhu
nhau s€ gay ra hiéu ang luc I6n hon. Vi vay su
thay ddi 4p suat trong 6ng va ngoai khoang
khong vanh xuyén phai duoc phan tich va xu ly
mot céch riéng biét.

I5H PRESILRE
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Hinh 2. Hié;; tirong
phinh ong

Hinh 3. Hi¢n nrong
bep ong

Khong giéng nhu hiéu @ng piston, hién
tugng nay xay ra trén sudt chiéu dai cot ng. Do
d6, cac tinh toan phai dua trén sy thay doi 4p
suat trung binh trong va ngoai ong. Ap suat
trung binh nay c6 thé thay d6i trong qué trinh
khai thac giéng. Ciing gidng nhu hiéu tng
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piston, két qua cudi cung cd thé 1a mot luc hoic
1a sy thay ddi chiéu dai cot ng, tuy thudc vao
kiéu lap dat ng ¢ dinh hay khong cb dinh.

Dé tinh toan ta sir dung cac budc sau:

Tinh toan trong 6ng khai théc:

1. Tinh toan &p suat trung binh ban dau
trong cot 6ng khai thac:

(Pip)s = w ) 9)

(P1)1: Xac dinh tai cong thurc (1)

2. Tinh todn &p suat trung binh trong cot
ong khai thac:

(P.), = (P )gt (Pypa )y

—td%s (10)
(Pi)2: Xac dinh tai cong thirc (2)

3. Tinh toan sy thay doi ap suat trung binh:
APia = (Pia)2 — (Pia)1 , (11)
Tinh toan trong khoang khéng vanh

xuyén:
4. Tinh toén &p suat trung binh ban dau:
(Pq)y = Pl Fostls (12)

(Po)1: Xé&c dinh theo cong thirc (4).

5. Tinh toan &p suat trung binh trong
khoang khéng vanh xuyén:

(Pyq), = et Foidls (13)

(Po)2: Xac dinh theo cong thire (5).
6. Tinh toan su thay doi ap suat trung binh:
APoa,: (Poa)zr— (Poa)l ) ) (14)
7. Néu cot ong bi neo co6 dinh vao packer
thi lyc gay nén hién tuong phinh éng duoc xac
dinh:
F2=0,6 [(APoa .Ao) — (APia A)] ,  (15)
8. Néu cot dng co thé ty do chuyén dong
Ién xudng trong giéng thi do dai cua né thay
doi:
(16)

3. Hién twgng cong dng

Pay 1a hién tuong kho ludng nhat trong cac
loai hién tuong tac dong vao cot dng khai thac.
NG bi gay ra bai su tic dong khong dong déu
cua céac luc tac dung Ién toan bo chiéu dai thanh
cot ong. Khi su tac dong da 16n , cot bng bit
dau cong (hinh 4). Néu cac luc tac dung tiép tuc
tang 1én, cot dng bi cong tua vao cot ng chdng
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va tiép tuc cudn xodn lai (hinh 5). Néu nhiing
tac dong mat di, cot dng sé& tro vé trang thai ban
dau. Nhung néu ng suat uén di vuot qué gioi
han dan hoi thi cot dng s& van bi bién dang du
khong con luc tac dung (bién dang déo).

Néu é&p suat ngoai khoang khong vanh
xuyén 16n hon ap suat trong cot dng khai thac
thi hién twong nay hiém khi xay ra.

Dé tinh toan su thay ddi chiéu dai cua cot
bng khai thac trong trudng hop nay ta ding cac
budc nhu sau:

Tinh toan trong 6ng khai thac:

1. Tinh toan sy thay d6i ap suat tai packer:

AP = (Pi)2 — (Pi)1 , (17)

2. Xac dinh moment quén tinh (I) caa cot
dng khai théc:

_ 3142 4 _ 14
I==——(d;—d) , (18)
3. Xac dinh trong luong theo chiéu dai cua
cot chat long trong 6ng

W, = A;xw, (lbs/gal)x

1gal

231 in®

, (19)

4. Xac dinh trong luong mdi inch cua cot
ong khai thac:

__ wilbs/ft)

= q2(in/fe)

, (20)

p J}T
Hinh 5. Ong bi
cong xoan

Hinh 4. Ong bj cong



Tinh toan trong khoing khong vanh
xuyén:

5. Tinh toan sy thay ddi &p suét trong
khoang khéng vanh xuyén tai packer:

APO - (Po)z - (Po)]_ f (21)

6. Xac dinh trong lwong theo chiéu dai cua
cot chat long trong khoang khong vanh xuyén

W, = A4 xw [ibs,’gal:]x : (22)

7. Xac dinh ban kinh trung b|nh gitra ong

chdng khai thac va 6ng khai thac:
de—dy

- ’

(23)

8. Tinh toadn sy thay ddi chiéu dai cua cot
ong: o )
rtaZ (ap-ap;)®
ALy = (—B)EI (W +W;—W,) ' (24)

9. Tinh toan chiéu cao tir packer dén diém
trung hoa (Piém ma tai d6 tro 1én dng khong bi
cong): (o]

AE LB Jg— LByl y
T owaw—w, (25)

10. Néu chiéu cao n tinh toan 16n hon chiéu
dai cta cot ong (L) thi ta dung hé¢ s6 hiéu chinh
dé tinh duogc sy thay d6i chiéu dai cta cot ong:

ALy =ALxix[2-2] (26)
4. Hiéu L’rng nhiét do

Hieu ung nay hoan toan doc lap véi sy thay
doi &p suét trong gleng, don gian chi la su no ra
khi nhiét do tang va co lai khi nhiét do glam
Chiéu dai cot 6ng thay doi phu thugc vao su
thay doi nhi¢t do trung binh trong giéng va vat
lieu 1am dng.

Khi nhi¢t d6 trong giéng tang, thi chiéu dai
cua cot ong tang Ién hodc sinh ra mot lyc nén
tac dong vao dau gleng va packer, tuy thu¢c vao
loai packer duoc lip dit. Nguoc lai, néu nhi¢t
do6 trong giéng giam, thi chiéu dai cua cot ong
giam hogc sinh ra mot lyc kéo tac dong vao dau
gieng va packer

Ciing giong nhu hi¢n twong phinh bng, hiéu
rng nhiét do Xuat hién trong suot chiéu dai cot
ong khai thac. Do do,su thay d6i nhiét do trung
binh duoc st dung dé xac dinh sy thay doi vé
chleu dai caa cot ong. Nhiét do trung binh trong

giéng duoc xac dinh:
— ImtTs
Trb -

- ’
Z

(27)

Trong truorng hop khong xéac dinh duoc
nhiét do day giéng (Tq), ta co thé sir dung
gradient dia nhiét 1a 1,6°F trén 100ft theo chiéu

thafmg ding. Cong thuc tinh nhiét do ¢ day
giéng trong truong h?p nay la:
T+l 16° Fxh

Ty = 100t : (28)
trong do: h - chiéu sau gleng

Dé tinh toan su thay ddi chiéu dai cua cot
dng khai thac trong truong hop nay ta ding cac
budc nhu sau:

1. Xac dinh sy thay d6i nhiét do trung binh
trong 6ng khai thac:

AT =Ty — Tep1 (29)

2. Néu cot ng bi neo ¢ dinh vao packer
thi luc dugce xac dinh:

F, = 207A_ AT, (30)

Néu F, <0, hiéu Gmg nhiét d6 sinh ra mot luc
kéo vao packer va dau giéng.

Néu F,>0, hi¢u L'mg nhiét d0 sinh ra mot luc
nén vao packer va dau gleng

3. Neu cot ong o thé ty do chuyen dong
Ién xudng trong giéng thi do dai cua né thay
doi:

AL, = LBAT (31)
trong d6: B - hé sd gidn nd nhiét cua thép,
thudng lay = 0.0000069 in./in./°F.

5. Ngoai luc tac dung

Cing gidng nhu tic dung cua nhiét do va ap
sut, bat ky mot luc tac dung nao trén bé mat
cling phai dugc xem xét. Sau khi lap dat bo
dung cu, thiét bi long gleng, luc tac dung vao
cOt ong s€ co sy thay doi.

Néu biét duoc luc kéo tac dung vao packer
(F,), thi ta c6 thé tinh dugc sy thay doi chiéu

dai cua cot 6ng theo dinh luat Hooke:

AL, = ;;i , (32)

Theo cong thirc trén, néu biét duge su thay
doi chieéu dai cua cOt ong AL, thi ta tinh duoc

luc kéo tac dung vao packer (Fy,) .

Tém lai, khi diéu kién lam vigc cua giéng
thay d6i, s& c6 nhing tac dong nhét dinh tdi cot
ong khai thac, nhiing tac dong riéng ré s€ dugc
tong hop lai, tic dong ddng thoi 1€n cot ong
Tong h(yp cac lyc tac dung 1én cot ong 1a tong
vector cac lyc do cac hi¢u u’ng riéng tao ra. Sy
thay d6i chiéu dai cua cot Ong la tong véc-to
ctia nhitng thay doi chidu dai do cac hiéu tng
riéng tao ra.

Khi diéu chinh ché d6 1am viéc cua giéng,
cling nhu khi 1ip dat bo thiét bi, dung cu long
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giéng, can kiém tra cac hiéu img c6 thé tac dong
1€n cot 6ng khai thac khi diéu kién lam vigc bi
thay doi. Tranh vuot qua cac ing suat kéo, nén,
ben cia cot ong, giy dut, giy, bién dang cot
6ng khai thac.
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SUMMARY
The effects of changing well conditions to tubing string

Le Duc Vinh, University of Mining and Geology
Changing the tubing pressure, annulus pressure or the well temperature results in either a force on
the end of the tubing string or a change in the length of the tubing string. The piston effect, buckling and

ballooning are all a result of pressure changes. The temperature effect and any applied forces are
independent of the well pressure. When adjusting the working mode of the wells, as well as installation

of the tools, always check the effects of changing well conditions on the tubing string.

NGHIEN CUU TACH VET DAU TREN BIEN...

4. Két luin va klen nghl

Dua vao két qua thé hién thtr nghiém cac
thuat toan phan nguong trong hinh 1, hinh 2 va
két qua so sanh gia tri ngudng duoc thé hién
trong bang 1 cho thay thudt toan phan ngudng
Huang thich hop dé tu dong phan ngudng anh
siéu cao tan phuc vu nhén dang va phan loai vét
dau trén bién. Gia tri ngudng duoc lya chon
bang thuét toan Huang cho phep tach dugc céc
vét dau trén anh. Pong thoi, v6i ngudng duge
xac dinh bang thuat toan Huang thi hinh dang
ctia vét dau dugc bao toan. Tuy nhién, dé nang
cao kha ning tach dugc vét dau bang cac thuat
toan ty dong phéan nguong thi doi hoi dir liéu
anh si€u cao tan can dugce thuc hién t6t cac
budc tién xir 1y anh.

(tiép theo trang 82)
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SUMMARY
Research automatic thresholding algorithms to segment oil spills in SAR images

Le Minh Hang, Military Technical Academy
Nguyen Dinh Duong, Institute of Geography

Automatic image thresholding algorithms are used to extract the object from the background in an
input image is one of the most common applications in image analysis. Specially, the algorithms are
applied for segmenting oil spills in SAR images. In this article, the authors present the Huang, the Otsu
and the Minimum algorithm and the experimental results by ALOS PALSAR. According to the results,
the authors to choose an optimal algorithm for extracting the almost oil spills in SAR images.
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