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Toém tat
Trong qud trinh khai thdc ddu khi (hodc bom ép nu'éc) cdc cét 6ng chéng va cdn khai thdc ciia giéng khoan thuéng
bi bién dang, an moén hay huy hoai. Cdc phuong phdp dia vt ly giéng khoan dugc irng dung trong céng tdc do kiém tra
trang thdi ky thudt éng chéng va can khai thdc dé tim ra nhitng hu héng hodc du dodn tinh trang ky thudt vé co khi, héa
hoc ciia nhiing loai 6ng nay, ngdn ngira cdc su'c6 nghiém trong c6 thé xdy ra, tir dé kip thoi sira chiia trdanh lam thiét hai
vé kinh té va méi truéng. Do d6 can xdy dung mét phuong phdp xir ly, minh giai tai liéu do ky thudt 6ng chéng va can
khai thdc nhdm néng cao hiéu qua xir Iy minh gidi, dua ra két qué nhanh, chinh xdc va cé hinh énh truc quan phén dnh
déi tuong nghién ciru.
Két qud nghién ciu da duoc iing dung xit ly tai liéu do ky thudt 6ng chéng va cdn khai thdc bdng cdc mdy do hinh
dnh giéng khoan (CAST-V) va mdy do duéng kinh da kénh (MIT) ciia cdc hdng Halliburton va Sondex. Béng viéc tdng
cudng cdc tinh néng bi€u dién va bé sung cdc thudt todn méi, chdt lugng ciia céng tdc xi ly, minh gidi tai liéu ky thudt

6ng chéng va cdn khai thdc da duoc ndng cao, théa mén cdc yéu cdu cia khdch hang

Tirkhéa: Cot 6ng chéng, can khai thdc, mdt cat ngang, dé én mon, dé bdm bdn.

1. Mé& dau

Trong diéu kién méi trudng da dang, phc tap
vé hoa chat, nhiét do, ap suat... cac cdt dng chéng
(casing) va can khai thac (tubing) ctia giéng khoan bi
huy hoai dan, dan dén su c6 déi véi giéng khoan, do
dd can phai khao sat trang théi ky thuat éng chéng
va can khai thac nham dua ra giai phap phong ngtra,
khdc phuc. Trong nhiing ndm qua, viéc khao sat
trang thai ky thuat 6ng chéng va can khai thac da
dugc chi trong va sé dot khado sat ngay cang tang &
Lién doanh Viét - Nga “Vietsovpetro” va cac cong ty
JOC[1] (Béang 1).

Trén thé gi6i cac hang cung cdp may do nhu
Halliburton, Sondex ciing trang bi cac chuong trinh
Ung dung cho cong tac xd ly, minh giai tai liéu. Tuy
nhién, cac cong nghé xu ly, minh gidi hién tai con
nhiing han ché 1én, nhu:

- Tai liéu khao sat ctia may do hinh anh giéng
khoan (CAST-V) thu dugc dé&n 100 diém quanh
thanh 6ng [2], nhung chuong trinh ng dung cda
Halliburton khéng biéu dién dugc mat cat ngang

(cross section) cling nhu hinh anh 3D cla c6t 6ng chéng va
khong tao dugc video chay theo dé sdu dé khao sat truc quan
cac khuyét tat ctia 6ng.

- Tailiéu khao sat bang may do dudng kinh da kénh (MIT)
khodng 24 dén 80 diém quanh thanh éng (hodc thanh can khai
thac - tubing) [3], nhung Uing dung ctia Sondex lai khéng biéu
dién dugc bang in dai theo chiéu sau do, mét yéu cau bat budc
cla khach hang. Viéc tao hinh anh 3D View, cross section va
tinh todn do an mon tu cac Ung dung cla hang Sondex chua
thuan tién cho ngudi phan tich.

- Céc giao dién tng dung khoéng t6i uu nén mat nhiéu
thai gian xu ly, gay cham tré trong viéc dua ra danh gia, két
luan vé tinh trang hién tai ctia 6ng chéng, can khai thac.

Nhiing han ché trén lam gidm gia tri cla tai liéu do dugc va
gdy cham tré trong viéc lam béo cdo - két luan, do d6 can phai
nghién ctu xay dung phuang phéap xt ly, minh giai tai liéu ky
thuat 6ng ch6ng va can khai thac nham khac phuc cac nhugc
diém, nang cao kha nang xt ly, minh giai.

Dé giai quyét nhiém vu néu trén, nhdm tac gia cong tac tai
Xi nghiép Dia vat ly giéng khoan - Vietsovpetro cling véi cac
chuyén gia c6 nhiéu kinh nghiém da nghién ctu, tim hiéu ciing

Bding 1. S0 dgt khdo sdt trang thdi ky thudt dng chdng va cdn khai thdc ca Vietsovpetro va cdc JOC

Nam 2006 2007 2008
S6 dot khao sat 25 28 36
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nhu cac yéu cau thudng gap cta khach hang, dé xuat giai
phap céng nghé ing dung:“Nang cao hiéu qua xt ly, minh
gidi tai liéu kiém tra trang thai ky thuat éng chéng (Casing
Inspection) do bang may hinh anh giéng khoan va may do
dudng kinh da kénh”. Gidi phap céng nghé nay dugc xay
dung la mét module Cl (Casing Inspection) cia bé phan
mém xu ly tai liéu dia vat ly giéng khoan (Loglnter) do Xi
nghiép Dia vat ly giéng khoan nghién ctiu va phat trién
nam 2013 - 2014. Hién nay, bé phan mém Loglnter dang
chd Cuc S& hitu Tri tué Viét Nam cdng nhan.

2. Phuong phap nghién ctu va két qua ap dung

2.1. So lugc vé thiét bi mdy do hinh dnh giéng khoan
(CAST-V) va mdy do dudng kinh da kénh (MIT)

2.1.1. Thiét bi do hinh anh giéng khoan (CAST-V - Circumfer-
ential Acoustic Scanning Tool-Visualization)

- Nguyén ly cda may CAST-V

M4dy CAST-V dung mot bo phat/thu (transducer) xung
siéu am dinh hudng tan s6 cao bang dau thach anh hinh
I6m (mode open-hole) hodc mat bang (mode cased-hole).
Song siéu am tan s6 cao sé truyén qua dung dich va tuong
tac vai thanh giéng khoan dusi dang song doc (séng ap
sudt). Song phan xa quay vé bo phat/thu ctia may do hinh
anh giéng khoan sé cho biét cac dac tinh cta thanh giéng
khoan hodc 6ng chéng. Bé phat/thu do tinh chat “tinh thé
ap dién”sé phat cac xung siéu am tan sé cao khi bi kich phat
bang dong dién, sau dé tu chuyén sang ché dé ghi dé thu
cacrung dong séng doc dudi dang tin hiéu dién dp. B phat/
thu vura phat/thu, vira quay phan anh thanh hé theo sector.
Phé séng siéu am thu dugc sau khi dugc s6 héa bang bo
ADC nhanh (Analog Digital Converter) la cd s& dé tao ra cac
hinh anh CAST-V va cac duong cong carota tuang ung. Khi
dung mode cased-hole dé do khao sét ky thuat 6ng chéng
thi c6 thé quét dugc 100 gia tri xung quanh ng chéng (bao
gém 100 gia tri dudng kinh trong - internal diameter (ID) va
100 gia tri bé day thuc - wall thickness) [2].

- Ung dung: Xac dinh khe nut, cac hang héc, céc
thanh hé dong nhét, xac dinh hudng cda via, danh gia
dinh tinh qua hinh anh giéng khoan va kiém tra tinh trang

ky thuat 6ng chéng.

2.1.2. Thiét bi do dudng kinh da kénh (MIT - Multifinger
Imaging Tool)
- Nguyén ly cdia may MIT

May do duding kinh da kénh (MIT) dung dé do dudng
kinh trong ctia 6ng chéng va can khai thac bang cac gia tri

doc tuong ting v6i méi cang (finger) cda thiét bi. Trén méi
cang dugc gdn mot bd cdm bién (sensor), khi cang chuyén
déng thi bd cdm bién cliing di chuyén theo tao ra tin hiéu
dién tl. Tin hiéu nay dugc truyén |1én thiét bi bé mat theo
ting kénh (tuong ng véi mbi cang) qua bd chuyén déi
ADC va tham s6 chudn may, tir d6 sé cho ta s6 doc (gia tri
dudng kinh trong) ctia méi kénh tuang ting [3].

- Ung dung: Panh gia d6 mai mon, bién dang cla
6ng dugc khao sét, cho biét hinh anh vé két qua ban min,
xac nhan vé cau tric hoan thién giéng, xac dinh sé lugng
cla ldng can va mai mon, chi ra vi tri clia cac 16 thing hodc
cac di thudng...

2.2. Xay dung hinh dnh 3D, 3D View, cross section tir tai
liéu CAST-V, MIT va tao video

Dai vdi tai lieu CAST-V khi dung mode cased-hole dé
do ky thuat 6ng chéng va can khai thac thi c6 thé quét
dugc 100 gia tri xung quanh 6ng chéng (bao gém 100 gia
tri dudng kinh trong va 100 gia tri bé day thuc) [2]. Néu
dung ting dung do hang Halliburton cung cép thi chi biéu
dién dudi dang hinh anh 2D (Hinh 1). Theo cach biéu dién
nay sé khé nhan biét dugc & khoang chiéu sau 3.792 -
4.005m c6t 6ng chong dang bi khuyét tat gi? Nhung néu
ap dung phuong phdp mdéi do nhém tac gid xay dung
thi hinh dnh biéu dién sé truc quan hon. D6 la cach biéu
dién dudi dang hinh anh cét 6ng 3D, mat cat ngang (cross
section) tai cac vi tri can quan tam va hinh anh 3D View
(Hinh 2 - 4) thdy r6 & khoadng chiéu sau 3.992 - 4.005m la
doan 6ng bi bién dang.

Viéc xay dung dugc mat cat ngang clia 6ng chéng
(hodc can khai thac) sé cho phép hién thi rd hon cac vi
tri khuyét tat tai mot chiéu sau nhat dinh nhu: an mon
(corrosion), bién dang, d6 bam ban (scale build-up)...
hodc & cac vi tri dac biét: Van tuan hoan, Packer, Mandrel. ..
cla can khai thac hodc 6ng chéng, véi cac chi s6 cu thé
ma Ung dung ctia Halliburton khéng biéu dién dugc cross
section nay.

Theo gidi phap dé xuat ctia nhom tac gia, ap dung
phuong phap mai sé dé xay dung dugc mat cat ngang
(Hinh 3va?7).

Viéc xay dung mat cat ngang cla 6ng chéng (6ng
chéng can khai thac) lam cho bao céo - két luan cé théng
tin day dd hon, thda man yéu cau cta khach hang.

Da4i vdi tai liéu MIT, s6 lugng gia tri do dugc lan luat la
24, 40, 60 va 80 kénh tuong ung véi 24, 40, 60 va 80 gia tri
dudng kinh trong clia 6ng chéng hoac can khai thac.
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Hinh 1. Biéu dién 2D tai liéu CAST-V béng ing dung ctia Halliburton

Do sau (m): 3998,700

Cang s6: 15

Ban kinh (inch): 3,457

Bén kinh nhé nhat (inch): 2,551
Bén kinh I&n nhat (inch): 3,457
Bén kinh trung binh (inch): 3,226

Hinh 3. Hinh dnh mdt cdt ngang dogn 6ng chdng bi bién dang tai liéu CAST-V

Do sau: 1231,274(m)
D6 lech: 4,349

D06 quay: 4,351
Dudng kinh trung binh (inch): 8,703
Dudng kinh nhé nhat (inch): 8,520
Dudng kinh I6n nhat (inch): 8,886

Ong chdng biéu dién theo bé day thuc
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Hinh 2. Biéu dién 20 tai liéu CAST-V bdng phuong phdp mdi

Do sau: 3991,500(m)
D6 lech: 1.813

Do quay:

Puong kinh trung binh (inch): 6,524
Budng kinh nhé nhit (inch): 6,497
Budng kinh I6n nhat (inch): 6,567

Hinh 4. Hinh dnh 3D View doan éng chdng bi bién dang tai liéu CAST-V

Do sau: 2935,940(m)
D6 lech: 5.000

D6 quay: 68.000
Pudng kinh trung binh (inch): 5,84
Budng kinh nhé nhét (inch): 5,79
Budng kinh 16n nhat (inch): 5,89

Ong chéng biéu dién theo dudng kinh trong

(b)

Hinh 5. Hinh dnh 3D View tai ligu CAST-V theo bé day thutc (a) va tai liéu MIT theo dudng kinh trong (b) clia dng chdng
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Hinh anh 3D View cho phép quan sat sy hu hai cla
6ng ch6éng nhu nhin vao ¢t 6ng thuc té. Vi vay, vai tai liéu
do dugc thi xay dung hinh anh 3D View la mét nhu cau
tat yéu. Hinh 5 biéu dién hinh anh 3D View tai liéu CAST-V
theo bé day thuc va tai liéu MIT theo dudng kinh trong.

Ngoai ra, chuang trinh ing dung mdi da tao lap duoc
file video hinh anh 3D View ctia 6ng ch6ng khao sét (Hinh
6).Tinh nang uu viét nay cho phép xem toan b6 hinh dang
cla cét 6ng chéng ma khong can sir dung cac tng dung
phu trg khac nhu cac hang van thuong lam.

2.3. Phuong phdp xdc dinh bé day, dé én mén cua éng
chéng (hodic tubing) theo tai liéu MIT

Theo chuong trinh Uing dung xd ly, minh giai tai liéu
cla hang Sondex, cac chi s an mon, dé bam bén (scale
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Hinh 6. Xudt hinh dnh 3D View du¢i dang file video

build-up) clia 6ng ciing dugc hién thi, tuy nhién khéng
dap Ung dugc cac yéu cau khi minh gidi tai liéu. Nhom tac
gia da dé xuat cac tinh toan sau:

Phuong phdp xdc dinh bé day:
Bé day ctia 6ng dudgc tinh theo cong thic:
TK=0D/2-Ri [3]
Trong do:
TK: Bé day cta 6ng;
OD: Budng kinh ngoai danh dinh ctia 6ng;
Ri: Ban kinh trong do dugc cta cackénh 1,2, 3,..., 80.
Phuong phdp xdc dinh dé an mon:
D6 an mon clia 6ng dugc tinh theo céng thic:
D_MAX = Max_R-1D/2
D_MIN = Min_R-1D/2
D_AVG =Avg_R-1D/2
Phan tram an mon dugc tinh theo cong thiic sau:
C_MAX = D_MAX/(OD/2 - 1D/2) x 100
C_MIN = D_MIN/(OD/2 -1D/2) x 100
C_AVG = D_AVG/(OD/2 -1D/2) x 100

MAT CAT NGANG @ 3998.5M

MAT CAT NGANG @ 3500M

D6 sau (m): 3998,5

Cang s6: 87

Ban kinh (inch): 3,353

Bén kinh nho nhat (inch): 2,567
Bén kinh I&n nhat (inch): 3,492
Bén kinh trung binh (inch): 3,262

Ong chéng bi bién dang

D sau (m): 3500

Cang s6: 87

Ban kinh (inch): 3,257

Bén kinh nho nhat (inch): 3,241
Bén kinh I&n nhat (inch): 3,268
Bén kinh trung binh (inch): 3,256

Ong chéng binh thudng

Bén kinh (inch)/cang

3,211 3,28/4  3,16/7 3,13/10  3,06/13 = 3,28/16  3,34/19  3,43/22
2,61/25  2,57/28 3,27/31 3,27/34  2,66/37 = 3,32/40 @ 3,32/43 3,35/46
3,34/49 3,37/52 3,46/55 3,42/58 @ 3,31/61 3,49/64  3,39/67 3,47/70
3,34/73  3,36/76 3,28/79 337/82 3,31/85 3,35/88 3,35/91 3,33/94
3,24/97 © 3,23/100

(a)

Bén kinh (inch)/cang

3,251 3,26/4 3,26/7  3,26/10 | 3,26/13 3,26/16 = 3,26/19 = 3,26/22
2,26/25  2,27/28  3,25/31  3,25/34 | 3,24/37 3,24/40 3,24/43  3,24/46
3,25/49  3,25/52  3,25/55 3,2458 | 3,25/61 3,25/64 3,25/67 @ 3,26/70
3,26/73  3,26/76  3,27/79 3,27/82 @ 3,26/85 3,26/88 3,26/91  3,26/94
3,25/97  3,26/100

(b)

Hinh 7. Biéu dién dudi dang mdt cdt ngang cia éng chéng

DAU KHi - SO 3/2016 13




THAM DO - KHAI THAC DAU KHI

Trong do:

D_MAX (inch): D6 an mon bé day cuc dai;
D_MIN (inch): D& an mon bé day cuc tiéy;
D_AVG (inch): D& an mon bé day trung binh;
C_MAX (%): Ty |& phan tram an mon cuc dai;
C_MIN (%): Ty I& phan trdm &n mon cuc tiéu;

C_AVG (%): Ty |é phan trdam an mon trung
binh;

Max_R: Gia tri ban kinh do duogc cuc dai;
Min_R: Gia tri ban kinh do dugc cuc tiéu;
Avg_R: Gid tri ban kinh do dugc trung binh;
ID: Budng kinh trong danh dinh ctia 6ng.

Cac cong thuc tinh toan trén dugc dua vao
chuong trinh Ung dung (Hinh 8) va dugc xay

MIT, cta cac hang Halliburton va Sondex. Bang viéc tang cudng
cac tinh nang biéu dién va tinh toan mdi, chat lugng clia céng tac
XU ly, minh giai tai liéu ky thuat 6ng chéng va can khai thac da
dugc nang cao, théa man yéu cau khach hang, khang dinh kha
nang cung cap dich vu xtr ly ky thuat 6ng chéng va can khai thac
clia Xi nghiép Dia vat ly giéng khoan déi véi Vietsovpetro va cac
cong ty JOC khac.

Hiéu qua ap dung cta phuong phap la rat kha quan, nhéom tac
gid da ing dung phuong phap mai dé x ly minh giai tai liéu ky
thuat 6ng chéng va can khai thac cho mét s6 giéng khoan trong
va ngoai Vietsovpetro, da cung cap nhing théng tin chinh xac va
h{ru ich, thda man yéu cau clia khach hang. Bén canh dé phuong
phép ciing hé trg tich cuc cho céng tac xur ly, minh giai. Hinh 9
biéu dién 2D & 3D View tai liéu MIT-24 (24 kénh do) do trong can
khai thac (tubing) bi dut doan, & day cac cang (fingers) da méréong
hét tam thé hién doan can khai thac khéng con tinh lién tuc (dai
do t6i da cla thiét bi IDmax = 114mm). Hinh 10 biéu dién két qua
kiém tra khodng bdn min theo tai liéu MIT-40 cho thdy r6 cac 16

dung trong qua trinh 1am dich vu cho cac Joc,  thingcua 6ng chdng da dugc ban min.

Vi su can thiét dé danh gia chat lugng cia 6ng va

) ; ) e e (o T . =)
dugc khach hang chap nhan. Badng 2 la két qua T [T [ S (5o
, , ot Prom i) [0 Toin) (B Tvess il [im T g
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Inspection) do bang may hinh anh giéng khoan (e
(CAST-V) va mdy do dudng kinh da kénh (MIT)”
da dugc ing dung xu ly tai liéu do ky thuat 6ng
chéng va can khai thac bang cac may CAST-V,
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Hinh 8. Tinh todn cdc gid tri @ an mon, phdn tréim dn mon, d9 bdm bdn. . .

Bding 2. Két qua tinh todn thu dugc sau xi Iy

Gia tri Gia tri Gia tri Bé Bé . s | . N - \ Tyle Tylé Tylé
. s s s s s Péan mon Péanmon Poanmon . v |« L | o« X
Chiéu bankinh bankinh bankinh day day -bé. day 'bé. day ioé‘ day an mon anmon an mon

sau do dugc dodugc dodugc nho I6n hénhat  I6nnhat  t binh nho I6n trung
nhénhat I6nnh4t trungbinh nhit nhat "ronMe nnhat  trung®INR - hat  nhat  binh

(m) (inch) (inch) (inch) (inch)  (inch) (inch) (inch) (inch) (%) (%) (%)
2.800 2,37 2,41 2,39 034 0,38 0,04 0,07 0,06 8,43 17,35 13,54
2.802 2,35 2,41 2,38 0,34 0,40 0,02 0,08 0,05 3,61 18,07 10,98
2.804 2,36 2,41 2,39 0,34 0,39 0,03 0,07 0,05 6,02 17,35 12,36
2.806 2,37 2,41 2,39 0,34 0,38 0,03 0,08 0,05 7,71 18,07 13,00
2.808 2,36 2,41 2,39 034 039 0,03 0,08 0,05 6,75 18,07 12,77
2.810 2,37 2,41 2,39 034 0,38 0,03 0,08 0,06 7,71 18,07 13,28
2.812 2,37 2,41 2,39 0,34 0,38 0,03 0,08 0,06 7,71 18,80 13,50
2.814 2,36 2,40 2,38 0,35 0,39 0,03 0,07 0,04 6,02 16,39 10,71
2.816 2,36 2,41 2,39 0,34 0,39 0,03 0,08 0,05 6,75 18,80 12,13
2.818 2,36 2,41 2,39 034 0,39 0,03 0,08 0,05 6,02 18,80 12,22
2.820 2,37 2,41 2,39 034 0,38 0,03 0,07 0,05 7,71 17,35 12,93
2.822 2,37 2,41 2,39 0,34 0,38 0,03 0,08 0,06 7,71 18,80 13,18
2.824 2,37 2,42 2,39 0,33 0,38 0,04 0,08 0,06 8,43 19,76 13,48
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Do sau (m): 366,07

Do lech; 2,5

Do quay: 195,77

Buong kinh trung binh (inch): 4,1
Budng kinh 16n nhat (inch): 4,13
Budng kinh nhé nhét (inch): 4,07

L)

o

Comparny: Vietsonpatro, Wel: |, Fiskd 1

(b)

Hinh 9. Hinh dnh biéu dién 2D (a) & 3D View (b) tai liéu MIT-24 do trong cdn khai thdc bi diit doan

Do sau (m): 4140

Do lech; 29,0

Do quay: 34,0

Buong kinh 16n nhat (inch): 3,85
Puong kinh nhé nhét (inch): 3,81
Budng kinh trung binh (inch): 3,83

280
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(b)

Hinh 10. Hinh dnh biéu dién 2D (a) & 3D View (b) tai liéu MIT-40 do kiém tra khodng bdn min

4. Két luan va kién nghi

Phuong phép nghién ciu da tao ra dugc coéng cu hiu

Cac tinh ndng méi clla phuang phap x ly, minh gidi tai
liéu ky thuat 6ng chéng va can khai thac cho phép trinh bay

ich, tién dung va toan dién gidp cho viéc xt ly tai liéu ky va dua ra dugc nhing hinh anh rd nét vé tinh trang hu hai
thuat 6ng chéng va can khai thac dugc nhanh chéng, kip  cda 6ng, tang thém thong tin trong bao cdo - két luan doi
thai dua ra cac thong tin chudn xac, chi tiét dé lam bao Vi tailiéu do ky thuat 6ng chong va can khai thac, théa man

cdo - két luan.

cac yéu cau cla khach hang trong va ngoai Vietsovpetro.
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Enhancing the efficiency of interpretation and processing of
casing inspection data by Circumferential Acoustic Scanning
Tool - Visualisation and Multifinger Imaging Tool

Duong Van Thang, Hoang Thai Viet, Vo Van Chau

Vietsovpetro

Email: thangdv.fg@vietsov.com.vn, vietht.fg@vietsov.com.vn
Summary

During oil and gas production (or water injection), the casing and tubing columns of wells are often deformed, cor-
roded or damaged. Well logging methods have been applied for the inspection of technical conditions of casing and tub-
ing columns in order to detect damages or predict the mechanical and chemical conditions of the tubes, thus preventing
serious incidents and enabling timely repair to reduce economic losses and negative impacts on the environment. The
development of a good method for interpretation and processing of casing inspection data is very important in order to
improve the efficiency of interpretation and processing to produce quick and accurate results with visual images of the
research objects.

The method developed has been applied to process the casing inspection data by Circumferential Acoustic Scan-
ning Tool - Visualisation (CAST-V) and Multifinger Imaging Tool (MIT) provided by Halliburton and Sondex. By enhancing
presentation functions and supplementing new algorithms, the processing and interpretation of casing inspection data
have been improved, satisfying customers’ requirements.

Key words: Casing, tubing, cross-section, corrosion, scale build-up.
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