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chi€u sau; xay dung hinh anh 3D va mat cit ngang (cross section) clia 6ng chong
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theo d6 sau, dong thoi ghi hoat hinh vao tap tin video; hiéu chinh dit liéu sai, noi
suy dit liéu thi€u dua trén cic gia tri do cia cac kénh lan can va dua trén céc
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khéc nhau dé tién cho viéc phan tich ciing nhu luu trif tai lidu.
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Linh vie k§ thuit dwoc dé cap

Sang ché nay lién quan dén cong tac dia vat ly giéng khoan trong tham do khai
thac dau khi, cu thé 1a quy trinh x¢ ly - minh giai dit liéu khéao sat tinh trang k§
thuat cia dng chdng va can khai thac (goi tit 14 quy trinh khao sat KTOC).

Tinh trang k§ thuit ciia sing ché

Sau khi giéng khoan dau khi dugc khoan va do dac xong, can phai thuc hién
thao tac chéng éng. Ttc 13, dwa cac éng thép xudng dudi giéng khoan dé gitr cho
thanh giéng khéng bi sut 1&. Cac éng chéng thuong cé chiéu dai khoang 10 mét va
c¢6 kh6p ndi dé tao ra mot dudng 6ng dai chay tir ddy 1én miéng giéng khoan hozic
lot trong 16p dng bén ngoai mdt khoang du dai. Tiép dén can phai bom tram xi
ming vao phdn tréng ndm giita thanh giéng v6i dng chéng dé giit ¢ dinh éng
chéng. Khi tién hanh khai thac diu khi, nguoi ta dit thém can khai thac bén trong
long éng chéng. Pudng kinh cin khai thac thudng nhé hon nhiéu so vé6i 6ng chdng.

Sau mot thoi gian dua vao sir dung, dng chdng va cin khai thac trong cac
giéng khoan bi hiy hoai dan dan, din dén su cb dbi véi giéng néu khong duge phét
hién va khic phuc sém. Vi thé cin phai tién hanh do dac, khao sét trang thdi k¥
thuat 6ng chéng va can khai thac dé biét dugc do su tai d6 6ng bi hu hai.

C6 2 loai may giéng thuong dugc st dung khao sat trang thdi k§ thuat bng
chéng 12 may MIT (viét tat cia Multifinger Image Tool) clia Sondex va CAST-V
(viét tit cua Circumferential Acoustic Scanning Tool) ctia Halliburton. Cu thé hon:

- May MIT, duogc thé hién trén Hinh 1, ¢6 nhiéu chin do khéc nhau dung
dé do dac ban kinh trong cta dng chéng (hodc cin khai thac). Khi may dugc tha
xudng day giéng khoan, cac chan do dugc bung ra. Sau d6, may duoc kéo 1én va
tién hanh do mit cit ngang ctia dng chdng (hoic can khai thic) tai mdi do sau. Hién
tai, cdc may MIT thudng c6 24 chan, 40 chan hodc 60 chan. S chan cang nhiéu thi

mit cat ngang do dugc cang chinh xac. Ngoai viéc do duge mdt cit cia ong chong
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(cﬁn khai thac), may MIT con do dugc céc gia tri nhu do 1éch, phwong vi cua giéng
khoan, tdc do kéo may v.v .;

- May CAST-V do bing phuong phap phat song siéu 4m vao thanh hé sau
d6 thu nhan séng phan hdi. Ngoai viéc do dugc ban kinh trong cua éng chéng,
CAST-V con do dugc bé day cta bng.

Dit liéu do dugc thudng dugc ghi dudi dang tap tin vin ban nhu thé hién trong
Hinh 2. Mdi hang ngang 1a gié tri do tai mot do sau. Cot thar nhét 1a do sdu, cac cot
khéc 1a gié tri do ctia céc chan.

Tuy nhién s6 liéu dudi dang van ban thuong khé danh gia, khao sét, chinh vi
thé cin phai biéu dién s6 liéu nay dudi nhimng dang khac nhau.

Trudce khi sang ché dé xuét quy trinh khao sat KTOC, cac hing cung cip may
do nhu Halliburton, Sondex cling cé quy trinh xtr ly dit liéu KTOC. Tuy nhién, céc
quy trinh d6 c6 nhitng han ché 16n, nhu:

- Dit liéu khao sat cia may CAST thu 100 diém quanh thanh éng, tuy vay
quy trinh cia Halliburton khéng biéu dién mit cit ngang, khong biéu dién hinh 4nh
3D cua cdt éng, khong kiém soat hinh anh theo d6 sau dé khao sat truc quan céc
khuyét tat cia dng;

- Dit lidu khao sat bing may MIT c6 24 dén 60 diém quanh thanh dng,
nhung quy trinh cta Sondex lai khong biéu dién & dang biang dai theo chiéu séu do,
1a yéu cAu bét budc cua khach hang. Céach tao hinh anh 3D, mat cit ngang va tinh
toan do dn mon cua Sondex chua dugc thudn tién véi ngudi phan tich;

- Thao tic sit dung cac cong cu nay khong t6i wu, thoi gian xur 1y 14u, gy
cham tré trong danh gia két luan.

Nhitng han ché trén lam giam gi4 tri cia dit liéu do duge va gy cham tré
trong két luan, tir 46 mot yéu cau birc thiét 1 phai nghién ctru cong cu xir Iy dit liéu
KTOC sao cho khic phuc duogc tAt ca cac nhuoce diém da néu.

Trudce khi quy trinh khao sat KTOC ra doi, Xi nghiép Dia vat ly giéng khoan
da sir dung céc quy trinh thuong mai ciia nu6c ngoai va mot sb san phim ty sing
tao.

Péi véi cac quy trinh nude ngoai: wu diém 13 chire ning phong phu, dugc

chuan hoéa; nhugce diém la thi€u mot sd chirc nang can thi€t cho cong vi€éc san xuat
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thuc té & xi nhiép dia vat ly, mot s6 chire nang can phai chinh stra cho phu hgp véi
thuc té cong viéc.

Pbi v6i quy trinh ty séng tao trudc ddy: wu diém 13, phi hop véi cong vide
san xudt thuc té; nhugc diém 13, st dung chua thuan tién, chua dugc chun hoa, cac
mobdun riéng biét, do thoi gian viét da kha lau (trude nam 2006). P6 1 san phdm
diu tién nén con so khai, don gian, chua cip nhat cic phuong phap xay dung hé

thdng x1r Iy dit liéu moi.
Ban chit k§ thuit ciia sang ché

Muc dich ctia sang ché 1a d& xuit quy trinh xir 1y - minh giai dit liéu dia vat
Iy giéng khoan nham khéc phuc duoc nhiing nhuoce diém cia cac giai phap da biét,
sao cho c6 thé hd trg & muc t6t nhét cho cac chuyén gia, ky su dia vat 1y trong viéc
phan tich, minh gii dir liéu dia vt 1y giéng khoan.

Theo mot khia canh, sang ché d& xuét quy trinh xtr 1y sd liéu khao sat trang
thai k¥ thuat ng chbéng va cin khai thac (quy trinh khio sat KTOC), quy trinh niy
bao gdm céc budc:

bidu dién dit liéu MIT theo chiéu sdu thanh dang biang dai, nghia 13, dang dd

thi dudng cong theo chidu sau;

x4y dung hinh anh 3D va mit cit ngang ciia éng chéng va tao video tir dir

liéu CAST_V, MIT, nghia la dya vao cac gid tri do duong kinh hodc ban kinh

trong phia xung quanh thanh bng chdng, trong d6 hinh anh 3 chidu nay c6
thé dugc quay, phong to, thu nho, duge to6 mau dua trén gid tri ban kinh cta

mdi chan do, thang mau do ngudi st dung dinh nghia, cac gia tri do béng

nhau s& c6 ciing mau sac nham lam tang tinh tryc quan cua hinh anh 3 chiéu;

hoat hinh cho 6ng chdng tw dong truot theo do siu, ddng thai ghi hoat hinh
vao tap tin video;

hiéu chinh dit li¢u sai, ndi suy dit liéu thiéu dua trén céc gié tri do cua cac
kénh lan can va dya trén cac thuat toan hi€u chinh, ndi suy cho kénh
da biét;
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xéc dinh bé day, d6 an mon cia 6ng theo phuong phép sau: sit dung céc cong
thirc, thuit toan, tinh toan tinh tuong quan so sanh giita bé day thuc té cia
6ng chdéng véi bé day do duoc (tinh toan theo cong thirc) d& dua ra dugc

phén trdm (%) d&n mon cta 6ng chong;

cung cip chirc ning in 4n bing dai theo ty 18 bét ky, v6i nhidu mirc do chi

tiét khac nhau dé tién cho viéc phan tich ciing nhu luu triy tai lidu.
MO ta vin tit cac hinh vé

Sau day, sang ché s& dugc mé ta chi tiét hon c6 dua vao cac hinh vé& kém
theo qua cac phuong 4n thuc hién sang ché, trong do:

Hinh 1 13 hinh v& thé hién may MIT 24 chén;

Hinh 2 12 bang thé hién s6 liéu do duéi dang tap tin van bén;

Hinh 3 13 hinh v& thé hién két qua khao sat tinh trang k¥ thuat cia dng chéng
(dit lieu CAST_V) trudce (a) va sau (b) khi c6 Quy trinh khao sat KTOC;

Hinh 4a va Hinh 4b 13 hinh v& thé hién két qua dudi dang mit cit ngang
(cross section) tai do sau xac dinh, v6i 6ng binh thuong va 6ng bi bién dang;

Hinh 5a va Hinh 5b 13 hinh v& thé hién hinh anh ba chiéu (dit liéu CAST_V
dudi dang véi bé day thuc va ban kinh trong) cia mot doan dng chéng bi khuyét tat;

Hinh 6 12 hinh v& thé hién két qua khéo sat tinh trang can khai théc, trong do

c6 su hiéu chinh dit liéu cho kénh dit li€u sai do cang bi bat.
MO ta chi tiét sang ché

Theo mdt khia canh, sang ché dé xuit quy trinh xir 1y s liéu khao sat trang
thai k§ thuat dng chéng va can khai thac (Quy trinh khao sat KTOC), bao gdm céc
buéc chinh sau day:

1) Biéu dién dit litu MIT/CAST V theo chiéu sdu thanh bang dai: dir lidu
ghi sb (digital) duge luvu dudi dang tap tin dit liéu, néu biéu dién theo bang biéu
hoic biéu db thi s& tén rat nhiéu gidy muc va chung ta khé c6 thé danh gia duogc
hién trang ctia dng chéng dang bj khuyét tat gi. Di¥ liéu s& dugc biéu didn dudi
dang d6 thi duong cong theo chiéu sau, tip hop céc kénh do cho phép ta biéu dién
dit lieu khuyét tat dng chdng dudi dang mat 4o mau theo gia tri (MAP), v.v.. Téng

-5-
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hop cac biéu din: hinh anh 3D cot 6ng chéng, bé day, dd thi duong cong, MAP,
mit cét ngang, v.v. s& cho phép chiing ta trinh bay dit liéu theo chiéu sau duéi dang
biang dai nhu trong Hinh 3a va Hinh 3b. Trudc khi ¢6 quy trinh khao sat KTOC, tinh
trang moép méo ctia éng chi c6 thé khao st & dang 2D (Hinh 3a) nén khé hinh dung
chi tiét mirc d6 hu hai cia dng. Sau khi c6 quy trinh nay, véi viéc khao sat 3D va
khao sét tiét dién ngang cta 6ng, c6 thé gitip khach hang biét rd tinh chit, mic do
hu hai ciia dng dé c6 bién phap khic phuc phi hop. Trén Hinh 3b, cot thir hai bidu
dién chiéu sdu, & ddy khoang do sdu quan sét tir 3940 — 4040 mét. Cot thir ba 1a
hinh anh ba chiéu cta éng chéng. C6t thir tu 1a mit cit ngang tai do siu 3965 m,
3998,7 m va 4025 m. Cot thit nam va cdt thir bay 1an luot 1a biéu dién cta ban kinh
trong va bé day cta dng dudi dang hinh anh. Ngoai ra cac c¢dt con lai biéu didn mot
sd thong tin khac nhu gia tri 16n nhat, nho nhét, trung binh cta dudng kinh va ban
kinh v.v.; |

2) Xay dung hinh anh 3D va mit cét ngang (Cross section) cua dng chéng
va tao video tir dit liéu CAST V, MIT. Viéc tao lap hinh anh 3D va mit cit ngang
dwa vao cac gia tri do dudng kinh hodc ban kinh trong phia xung quanh thanh éng
chéng, néu c6 cang nhidu kénh do thi do chi tiét cang dwgc lam ro. Cac dudng mau
xanh, mau do6 biéu dién mat cit thuc cua dng. Ngoai ra con c6 hai dudng tron biéu
dién mit cit danh dinh ciia 6ng. Trong trudng hop dng khong bi khuyét tat, mat cit
thuc va mat cét danh dinh s& trung nhau nhu hinh 4a. Bang sb liéu phia dudi biéu
dién gi4 tri do ctia mbi chan. Truong hop dng bi mép, méo mit cét thue s& khac biét
v6i mat cat danh dinh nhu Hinh 4b.

Hinh 5 biéu din hinh 4nh ba chiéu ctia mot doan 6ng chdng chi dinh. K§ su
phan tich c6 thé tién hanh thao tac trén mé hinh ba chiéu nay, ching han nhu quay,
phong to, thu nhé v.v. dé tir d6 co cai nhin truc quan, toan dién va chinh x4c nhitng
doan dng chdng c6 khuyét tat. Hinh 5a dugc t6 mau theo nguyén ly chiéu sang cia
dd hoa mady tinh, con Hinh 5b dugc t6 mau dua trén gid tri ban kinh cia mdi chan
do, thé hién bé mait phia trong ctia khoang 6ng/c§1n dang khdo sét, v&i thang mau do
ngudi st dung dinh nghia. Nhitng gia tri do bang nhau s& c6 cling mau séc.

Ngoai ra, theo mot phwong an, quy trinh ndy con co chirc nang tao hoat hinh cho
6ng chéng tu dong trugt theo do sau, déng thoi ghi hoat hinh vao tap tin video;
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3) Hiéu chinh di liéu sai, ndi suy dit lidu thiéu: Dbi véi cac kénh do c6 gia
tri khong dtng hodc khong c6 dit liéu do anh hudng cia thiét bi do (may MIT c6 1,
2, 3, V.V. cang bi bat méng, cdm bién bi héng, v.v.), cb thé do diéu kién giéng
khoan ban lam sai l1&ch gia tri do. Luc nay tir cc kénh do xung quanh cé gié tri
dung, chiing ta c6 thé dung thuat toan dé hiéu chinh, ndi suy cho kénh do bi héng.
Hinh 6 biéu dién dit liéu chwa qua xt 1y ciia thiét bi MIT-24 theo dang dd thi duong
cong, tuy nhién theo hinh v& nay cho thiy c¢6 1 cang cho gia tri khic so véi 23 cang
con lai qua chd khép ndi giira hai dng. Quy trinh khao sat KTOC cho phép ngudi
1am hiéu chinh d& dang dit liéu ctia cang bij bat nay. Két qué hiéu chinh dugc trinh
bay & cot thir ba;

4) Xac dinh bé day, d6 an mon cia dng theo phurong phap méi sau: sir dung
céc cong thirc, thuét toan dé tinh toan, so sanh d¢ twong quan giita bé day thuc té
ctia dng chbng véi bé day do duogc, theo cac cong thirc tir (1) dén (7), dua ra mic do
an mon cia 6ng chdng so véi ban dau hodc giita cac dot do vdi nhau, theo phéin
trdm (%), biéu difn két qua ra dang hinh anh hozic bang két qua (bang 1); sang ché
d& xuit cac phuong phap sau:

Phuong phap xac dinh bé day:

Bé day cua dng dugc tinh theo cong thire: TK = OD/2 — Ri; (1)

Trong d6: TK: B& day cua éng.
OD: Pudng kinh ngoai danh dinh ctia dng.
Ri: Ban kinh trong do dugc cia cac kénh 1, 2, 3,..., 60.

Phuong phép xéc dinh d¢ an mon:

P6 dn mon cua éng duge tinh theo cong thirc:

D MAX=Max R -1ID/2; (2)

D MIN=Min R -1ID/2; (3)

D AVG=Avg R-1ID/2; 4)

Mirc d6 an mon cia éng dugce tinh theo cong thire sau:

C MAX =D _MAX/(0OD/2 -1ID/2) x100; (5)

C MIN = D_MIN /(0OD/2 - ID/2) x100; (6)

C_ AVG= D_AVG/(0OD/2 -1D/2) x100; (7)

0 day:
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D MAX (inch): Do an mon bé day cuc dai
D_MIN (inch): D6 an mon bé day cuc tiéu
D_AVG (inch): D6 in mon bé day trung binh
C_MAX (%): Ti 1& phan trim #n mon cuc dai.
C_MIN (%): Ti 1& phan trim in mon cyc tiéu.
C_AVG (%): Ti 1& phan tram &n mon trung binh.
Max_R(inch): Gi4 tri ban kinh do dugc cuc dai.
Min_R(inch): Gi4 tri ban kinh do duogc cuc tiéu.
Avg R(inch): Gia tri ban kinh do dugc trung binh.
ID(inch): Pudng kinh trong danh dinh cia dng.

Béang 1

Két qua tinh toan cac gi tri d0 d&n mon, ty 1€ &n mon.

MIN [ MAX
Depth MIN_R [MAX_R |AVG_R WALL [WALL [D_MIN [D_MAX [D_AVG |C_MIN |C_MAX [C_AVG

(m) mm mm mm mm mm mm mm mm % % %

2910 | 73,13 | 7545 | 7426 | 855 | 10,87 | 0,63 2,95 1,76 548 25,65 | 1528

2911 | 73,10 | 75,65 | 7441 | 835 | 10,90 | 0,60 3,15 1,91 522 2739 | 16,57

2913 | 73,20 | 7523 | 73,98 | 877 | 10,80 | 0,70 2,73 1,48 6,09 23,74 | 12,86

2914 | 72,58 | 7541 | 74,16 | 859 | 11,42 | 0,08 2,91 1,66 0,70 2530 | 14,44

2916 | 73,13 | 7587 | 7428 | 8,13 | 10,87 | 0,63 3,37 1,78 5}48 2930 | 1549

5) In 4n thy chon bang dai theo ty 18 bit ky, v6i mic do chi tiét khac nhau,
tién lgi cho viéc minh gidi cling nhu trinh bay cho khéch hang va khéau luu trit tai
liéu.

Quy trinh xir ly s liu khao sat trang thai k§ thuat 6ng chdng va can khai
théc (Quy trinh khao sat KTOC) ¢6 cac wu diém sau:

- Tao ra dugc nhiing cong cu hitu ich, tién dung va toan dién gitup cho cac
k¥ su c6 thé xtr Iy dit lieu KTOC mét cach nhanh chéng, kip thoi dua ra cac thong

tin chuin x4c, chi tiét dé lam bao céo - két luan;



221712

- Cé4c tinh ndng méi ctia cong cu xur ly dit liéu KTOC cho phép trinh bay
va xuét ra dugc nhitng hinh &nh, ) liéu chi tiét vé tinh trang hu hai cua 6ng, tang
thém théng tin trong xt Iy minh giai dit liéu TCK, chat lwong béo cao-két luan da
dwgc nang cao hon trudc, thoa man cac yéu cau cia khach hang ca trong va ngoai

Vietsovpetro;

Hiéu qua dat dwoe ciia sang ché
Mot cach téng thé, quy trinh khao sat KTOC la cong cu dic luc, giup céc
chuyén gia, k¥ su dia vat Iy c6 thé phan tich nhanh va chinh xac sb liéu do dac.

So v&i cac giai phap k¥ thuat da biét, quy trinh khao sit KTOC da khic
phuc dugce nhuoc diém cta cic quy trinh trude ddy, tich hop nhiéu cong doan xir Iy
riéng r& vao mot quy trinh thdng nhit, nén giam thoi gian truy xuét dir liéu. Ngoai
viéc phat huy wu diém ciia cac quy trinh truée ddy, con bd sung nhiéu giai thuat méi
linh hoat, giai quyét nhitng vAn dé nay sinh trong qua trinh san xuét, gitip Xi nghiép
c6 thé tu chi trong qua trinh xr Iy minh giai dit liéu KTOC.
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Yéu cau bdo ho

1.  Quy trinh xir 1y dit liéu khéo sat trang thai k§ thuat dng chdng va cin khai thac
bao gdm cac budec:
biéu dién dit liéu MIT theo chiéu sdu thanh dang bang dai, nghia 13, dang dd
thi dudong cong theo chiéu su;
x4y dyng hinh anh 3D va mit cit ngang cua éng chdng va tao video tir dit
liéu CAST_V, MIT, nghia 14 dua vao céc gia tri do dudng kinh hodc ban kinh trong
phia xung quanh thanh dng chdng, trong d6 hinh anh 3 chidu nay c6 thé duoc quay,
phoéng to, thu nho, duge t6 mau dwa trén gia tri ban kinh ctia mdi chan do, thang
mau do ngudi st dung dinh nghia, cac gia tri do bing nhau s& c¢6 cing mau sic
nhim lam tang tinh truc quan cta hinh 4anh 3 chiéu;
tao hoat hinh cho 6ng chéng tw dong truot theo do sau, ddng thai ghi hoat hinh
vao tap tin video;
hi¢u chinh dit li¢u sai, ndi suy dir li€u thiéu dua trén cac gia tri do cla céc
kénh lan c4n va dua trén céac thuat hiéu chinh, ndi suy cho kénh sai/thiéu; trong d6
phwong phép xéac dinh bé day éng va phuong phap xac dinh d6 &n mon dng theo bd
cong thirc:
(1) TK = 0D/2 —Ri;
2) D MAX =Max R -1D/2;
3) D _MIN = Min_R - ID/2;
4) D AVG=Avg R-1ID/2;
(5) C MAX=D MAX/(OD/2 - 1D/2) x100;
(6) C_MIN = D MIN /(0OD/2 - ID/2) x100;
@) C_AVG= D _AVG/(0OD/2 -1D/2) x100;
trong do:
TK: bé day cta dng
OD: dudng kinh ngoai danh dinh cta dng
Ri: ban kinh trong do dugc cta cac kénh 1, 2, 3,..., 60
D MAX: d6 an mon bé day cuc dai

D _MIN: d6 dn mon bé day cuc tiéu

-10 -
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D_AVG: d% an mon bé day trung binh

C_MAX: ti 18 phan tram n mon cuc dai

C_MIN: ti 1¢ phan trim in mon cuc tiéu

C_AVG: ti 1& phan tram an mon trung binh

Max_R: gi4 tri ban kinh do dugc cuc dai

Min_R: gia tri ban kinh do dugc cuc tiéu

Avg R: gid tri ban kinh do dugc trung binh

ID: dudng kinh trong danh dinh cia éng

sau d6, cung cip chirc ning in 4n bang dai theo ty 18, v6i nhidu muc do chi

tiét khac nhau dé tién cho viéc phan tich ciing nhu luu triv tai lidu.
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Hinh 1

_J MIT2 - Notepad - = = -
File Edit Format View Help
DEPTH FINGL FING2 FING3 FINGA FING5S FING6 FING6| =
2982.9000 26.76 26.91 26.69 26.69 26.53 26.61 26.38
2982.8000 26.76 26.84 26.76 26.76 26.61 26.76 26.69
2982.7000 26.69 26.76 26.69 26.69 26.61 26.76 26.69
2982.6000 26.69 26.84 26.61 26.69 26.53 26.76 26.61
2982.5000 26.69 26.84 26.69 26.69 26.61 26.76 26.61
2982.4000 26.69 26.76 26.61 26.76 26.61 26.61 26.61
2982.3000 26.69 26.76 26.69 26.76 26.53 26.76 26.61
2982.2000 26.69 26.84 26.61 26.76 26.53 26.76 26.69
2982.1000 26.69 26.76 26.61 26.84 26.76 26.76 26.61
2982.0000 26.61 26.76 26.61 26.76 26.61 26.69 26.69
2981.9000 26.69 26.91 26.76 26.84 26.61 26.76 26.61
2981.8000 26.61 26.76 26.69 26.84 26.61 26.84 26.76
2981.7000 26.69 26.84 26.69 26.84 26.61 26.84 26.61
2981.6000 26.69 26.84 26.69 26.91 26.61 26.84 26.69
2981.5000 26.61 26.76 26.69 26.91 26.61 26.84 26.69

. ! ' a

e —

Hinh 2
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Hinh 3a
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___GR___ |oepmH 30 CRSE MAX 1D IDMAP 361  MAX THK THK MAPo g
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0 5 N7
- _AVEID
02 1N 02 5 N7
Eccent
N 3
.ll Wy
¢k
{ <
i -
T 3950
SR b d =
R oan Ong m
4 5 — -
£ <6.625, 7.625>
1 5
¢ T T
e
¢ >
¢ :
$-H3:
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Depth (m): 3998.700
Finger No.: 15
Radius (in): 3.457
Min. Radius (in): 2.551
Max. Radius (in): 3.457
Average Radius (in): 3.226

Hinh 3b
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SECTION @ 3500M
Tubing | Casing 7 5/8"
Tool Type | CAST V.
Tool Size | 70mm
#Fingers | 100
Analysed |
Deptlt (n): 500,000
Finger No.: §7
Radius (in: .257
Min. Radiu 241

Maux. Rudius (in): 3.2

68
Average Radius (in): 3.256

Radius (in) / Finger
3261|3264 [3267 326110 | 326113 | 32616 | 32619 | 32622
32625 |32728 |326@1 |326/84 | 32437 |324/40 | 324143 | 32446
(325049 32552 |32655 | 324758 | 32581 |025/64 | 325087 | 32870
32676 3279|3272 [320085 | 320088 | 32601 |326%84
32507 [ 326100

Hinh 4a

[oapth: 3991.800 (m)
IDeviation: 1,843
(Retatian:

lavarage Dla. (ia} 6,524
in. Pair Dia. (In): 6.497

Max. Palr Dia. (ia): 6.867
Cable Spaed:
[Bagment Langtb: 200.000 (mm)

a/ Ong chéng biéu dién
theo bé day thuc

[Campanys Vistsovpetra, Wlls XX, Fletd: YY

CROSS-SECTION @ 3998.5M

Company | Vietsovpetro Tubing | Casing 7 518"

Well GT-2¢ Yool Type | CAST_V

Field Gau Trang Tool Size | 70mm

Country | Vietnam #Fingers | 100

Dals Analysed i
Depth (m): 3998500
Finger No.: §7

Radius (in): 3.353

Min. Radius (iny: 2.567
Max. Rudius (in): 3.492
Average Radins (in): 3262

Radius (in) / Finger
3211|3284 [3167 31310 30643 |32818 | 33418
|26125 25728 32731 (32734 | 26657 | 33240 33243
334140 (33752 |346/55 | 34258 | 33461 |3.49/64 | 330167
3373 |33676 32879 33782 | 33185 |3.3588 | 3.35m1
3247 _|323/i00

Hinh 4b

Dapth: 2935.940 (m)

Devial 5.000

Rotation: 68.000

Average Dia. (mm); 148.355
Min. Pair Dia. (mm): 147.070
Max. Pair Dia. (mm): 148.720
Cable Speed: 10.000

iSegment Length: 300.000 (mm)

Hinh 5a
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Comgnny' Vietsovpatro, Well: AA, Field: BB

b/ Ong chéng biéu dién
theo bén kinh trong

Hinh 5b
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14

14

MAP(IN 17 CURVES CURVES DEPTH CrossSection 3D Min Wall
?& e i S
1.45 iN 1.6(1.45 IN 16] (M) <ID, OD>, IN IN 1
BEFORE CORRECTED AFTER CORECTED Max Wall
IN 0
=
/ ‘
T ~ k
i 3085 [<2-922 -
N A
4
3 3086.5 - .
3090 .
4 B
3095
iy
Max Wall
(M) IN 0
MAP(IN 17 CURVES CURVES DEPTH CrossSection 3D Min Wall
‘h s s
1.45 IN 1.61.45 IN 1.6 <ID, OD>, IN IN 1

Hinh 6
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