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MUC LUC BAI GIANG

STT NOI DUNG

1. Gi01 thi¢u, yéu cau va noi dung mon hoc

2. Céc tinh chét ctia dé va chat luu

3. Dong chay trong giéng

4. Quy trinh hoan thién giéng

5. Hoan thién giéng khai thac

6. Giéng da nhanh

7. Cong nghé bin mo via

3. K,héo sat do nhay ctia Cac thong sb ban mé via nhd phuong phap phan tich diém
nut

9. Goi dong san pham

10. f{ng dung cong nghé coiled tubing trong do log, bin mé via, xir 1y axit va ctru sy
co

11. Khao sat giéng

12. | T6i uu hod thit via

13. Cong nghé duy tri ap suét via

14. M5 hinh dich chuyén chét luu trong vi 16 rdng

15. Céc bién phap xu ly nudc bom ép & mo Bach HO

16. Nguyén nhan giy nhiém ban thanh hé va hiéu tng skin

17. Phuong phéap xur ly axit

18. Phuong phéap nut via thuyy luc

19. Phuong phap tri nd

20. Lua chon cong nghé xir Iy ving can day giéng & mé Bach H6

21. Xt ly ving can day giéng mé Bach H6 bang nhii tuong dau -axit

22. Phuong phép khai thac tu phun

23. Thiét bi long giéng

24, Céc hé thdng thiét bi khai thac dau

25. Téng quan cac phuong phap khai thac co hoc va lua chon t6i uu

26. Phuong phap gaslift

27. Bom ly tdm dién chim

28. Céc phuong phap thu hdi ddu ting cudong




TRUONG PAI HOC BACH KHOA TP. HCM
ﬂ KHOA KY THUAT BIA CHAT VA DAU KHI

GEOPET

BAI GIANG CONG NGHE KHAI THAC DAU KHi
GIOI THIEU, YEU CAU

VA NOI DUNG MON HOC

Giang vién : PGS.TS. Lé Phwéc Hao
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#&  NOI DUNG MON HOC

GEOPET

« Tén mén hoc: CONG NGHE KHAI THAC DAU KHI

« Ma sd moén hoc: 300009

« Phan phdi tiét hoc: 3 (3.1.6)
+ Ly thuyét; 42
+ Bai tap & Seminar: 14

Noi dung: Mén hoc gidi thiéu cac nguyén tdc co ban trong céng
nghé khai thac dau khi bao gdm k¥ thuat hoan thién giéng khai thac,
cbng nghé va ky thuat tac déng lén via, cac phwong phap khai thac
dau khi, cdng nghé va ky thuat thu héi dau thlr cap, cac phwong
phap thiét ké va tdi wu héa khai thac dau khi tlr cdc md dau hoac tw
cac giéng khai thac dau riéng biét.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#& TAILIEU THAM KHAO

GEOPET

1- Lé Phwéc Hao. Bai gidng Cong nghé khai thac dau khi

2- Phung Pinh Thwe, Dwong Danh Lam, L& B& Tuan, Nguyén Van
Canh. Céng nghé va ky thuéat khai thac dau khi, NXB Giao duc 1999.

3- Lé Phudc H3o. Co s& khoan va khai thac dau khi. NXB DHQG TP.
HCM 2002.

4- Lé Phwédc Hao, Nguyén Kién Cuwdng. Phuong phédp phén tich hé
théng (g dung trong ky thuat ddu khi. NXB DPHQG TP. HCM 2003.

5- L& Phwée Hao, Nguyén Manh Thay (dich): Céac van dé co ban trong
céng nghé khai thac dau khi, XNLD Vietsovpetro, 1996.

6- Petroleum Engineering Handbook, SPE, 1992.

Céng nghé khai thac déu khi 3 PGS. TS. Lé Phwéc Héo




#& TAILIEU THAM KHAO

GEOPET

7- Cac ngudn hoc liéu mé (cac bai gidng dién tlr & cac trwdng dai hoc,

bai bao, LVTN, LVThS, LVTS)

8- Thuw vién dién tor SPE

9- Cac trang web cla cac cong ty dau khi (BP, Exxon-Mobil, Shell,

TotalElfFina, Vietsovpetro) va dich vu ky thuat dau khi (Schlumberger,

Halliburton, BJ, Transocean, Geoservices, PVDrilling...).

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




- Chwong 1: Tong quan veé khai thac dau khi

GEOPET

1.1. Cac khai niém co ban
1.2. Cac ngudn nang lwong via

1.3. Cac ché d6 khai thac mé dau

1.4. Ly thuyét chuyén dong cua dong chat lwu trong 6ng

dung
1.5. Tinh toan tén that ap suat do ma sat

1.6. Tinh hinh khai thac dau khi trong nwéc va trén thé gioi

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Chwong 2: Hoan thién giéng khai thac

GEOPET

2.1. Pai cwong vé cdng tac hoan thién giéng
2.1.1- Phan loai
2.1.2- Phwong phap hoan thién giéng
2.1.3- Tinh toan thiét ké
2.1.4- Dung dich hoan thién giéng

2.2. Qui trinh hoan thién giéng
2.3. Thiét bj hoan thién giéng
2.3.1- Thiét bi ban mé via
2.3.2- Thiét bi long giéng
2.3.3- Thiét bi dau giéng
2.3.4- Thiét bi kiém soat dong chay

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Chwong 2: Hoan thién giéng khai thac

GEOPET

2.4. Cong nghé ban m& via

2.5. Nhirng dac thu trong cong nghé hoan thién giéng

ngang
2.6. Goi dong san pham

2.6.1- Nguyén ly goi dong

2.6.2- C4c yéu cau co ban

2.6.3- Cac phwong phap goi dong san pham

2.6.4- Cac yéu td anh hwdng dén cong tac goi dong
2.7- Bai tap

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Chwong 3: Khao sat gieng

GEOPET

3.1. Muc dich va phwong phap khao sat giéng

3.2. Khado sat giéng lam viéc & ché dé 6n dinh

3.3. Khdo sat giéng lam viéc & ché dd khéng 6n dinh
3.4. Cac phuwong phap khao sat khac

3.5. Lwa chon ché dé lam viéc cua giéng

3.6. Ky thuat va thiét bi khao sat

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Chwong 4: Cong nghé duy tri ap suat via

GEOPET

4.1. Muc dich va phwong phap
4.2. Duy tri ap suat via bang bom ép nuéc
4.2 1- So d6 bo tri cac giéng bom ép
4.2.2- Cac ngudn nwdc bom ép
4.2.3- Xt ly nuwdc bom ép
4.2.4- Qui trinh cong nghé bom ép nwoc
4.2 5- Hé thong thiét bi bom ép nuwéc
4.3. Duy tri ap suat via bang bom ép khi

Kiém tra giira hoc ky

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Chwong 5: Xt ly viing can day giéng

GEOPET

5.1. Van dé nhiém ban tang chra
5.1.1- Nguyén nhan
5.1.2- Cac yéu t6 anh hwéng chinh
5.1.3- Hiéu trng skin
5.2- Tbng quan cac phwong phap x ly (co sé ly thuyét,

doi twong ap dung, wu nhwoc diém)
5.2.1- X Iy hoa hoc (axit)
5.2.2- Xt ly co hoc
a- Trai nb

b- Nt via thuy lwc (c6 va khdéng ¢ hat chén)
c- Xt ly két hop

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Chwong 6: Phwong phap tw phun

GEOPET

6.1. Khai niém vé sw tv phun

6.2. Phuwong phap xac dinh diéu kién ty phun

6.3. Cac yéu t6 anh hwdng dén kha nang tw phun

6.4. Tinh toan cot 6ng khai thac

6.5. Thiét bi Idbng giéng khai thac tw phun

6.6. Chon ché dd khai thac toi wu

6.7. Sw co trong qua trinh tw phun va bién phap phong

nguwa

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Chwong 7: Phwong phap gaslift

GEOPET

7.1. Nguyén ly cua phwong phap gaslift
7.2. Céc loai thiét bi gaslift

7.3. Chung loai va dac tinh cua cac van gaslift

7.4. Thiét ké ché do lam viéc cho giéng gaslift

7.5. TOi wu hoa phwong phap gaslift

Giao bai tap lon

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Chwong 8: Bom ly tam dién chim

GEOPET

8.1. Uu nhwoc diém cla phwong phap
8.2. Thiét bj

8.2.1- Thiét bi long giéng

8.2.2- Thiét bj bé mat
8.3. Thiét ké va chon bom

8.4. Nhirng sw cd thuwdng gap

8.5. Cac bién phap nang cao tudi tho bom ly tdm dién chim

Giao bai tap lon

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Chwong 9: Thu hoi ting cwéng

GEOPET

9.1. Tam quan trong

9.2. Suw phan bd clia dau dw trong via

9.3. Cac phuwong phap thu hoi dau tadng cwdng
9.4. Lwa chon phuwong phap thich hop

<% Khado sat cac phan mém chuyé&n nganh

< NOp céac bai tap I&n (tinh toan thiét ké)
¢ Thi hoc ky

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Chwong 10: Nhirng thanh twu méi

GEOPET

* Production Facilities
« Sand Control
 Coiled Tubing

* Multiphase Pumps
* Downhole Separators

* Marginal Field Development...

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  HINH THUC DANH GIA MON HOC

GEOPET

1. Kiém tra thuwong ky (10%), gitra ky (20%), va cudi ky
(50%) bang hinh thtrc trac nghiém khach quan trén
mang
Bai tap Ion (10%): 2 bai tap tinh toan thiét ké& (nép bai
trwée khi két thuc hoc ky)

Seminar (10%): méi SV (hodc nhém SV) chon 1 cha dé

(hAng cao, m& rdng phan ly thuyét cé trong chwong

trinh, hay &ng dung thuc té...), dang ky vao dau hoc ky,

nhan tai liéu va chuan bi bao céo trwdc Idp (10 phut)

va tra |&i cac cau hai lién quan.

Céng nghé khai thac déu khi 16 PGS. TS. Lé Phwéc Héo




TRUONG PAI HOC BACH KHOA TP. HCM
ﬂ KHOA KY THUAT BIA CHAT VA DAU KHI

GEOPET

BAI GIANG CONG NGHE KHAI THAC DAU KHi

CAC TINH CHAT
CUA PA VA CHAT LUU

Giang vién : PGS.TS. Lé Phwéc Hao

Email ; lphao@hcmut.edu.vn
Tel ; 84-8-8654086




"~z NOI DUNG

GEOPET

1. Cac tinh chat ctia Dvia tac dong dén dong chdy

2. Cac tinh chat cta luu chat via

3.Hé phuong trinh mé6 ta dong chay trong via

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




< C4c tinh chat cua via va chat luu

GEOPET

. Do rong
. D6 tham
. D6 bao hoa

. Tinh mao dan

. Tinh dinh uét

. Su thay doi thé tich theo 4p suat

. Ap sudt via

. Nhiét do via

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Do rong

- Trong dat da luon ton tai nhing 16 hong, khe

ntt khong chda nhiing vat ran

- Thuc t€, dat da cting chdc va lién khéi c6 thé
xem nhu khong c6 16 rong, con dat dd mém, roi,

da nhiéu khe nit c6 do rong 16n

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Do rong toan phan

Do rong toan phan biéu thi bang ty s6 gitia tong thé
tich khong gian rong clta khoi da va tong thé tich

thuc cta khoi da

th€ tich rong V.
thé tich kh6i d4 V,

(I)_

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




P

- < D0 rong hiéu dung

Do rong hiéu dung biéu thi bang ty so tong thé tich
khong gian rong cta khéi da cho phép chat luu
(khi, dau, nudc) chdy qua trén tong thé tich thuc

thé tich khdi da V.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

P§ rong hiéu dung

- Gia tri do rong hiéu dung dung dé tinh toan tri lugng va
luu lugng khai thac clGa giéng. Phan loai do rong hiéu dung:

+ 0%-5%: khong dang ké
+ 5%-10%: ngheo hoac thap
+ 10%-15%: kha hodc trung binh

+ 15-20%: to6t hodc cao
+ trén 20%: rat tot

- Néu do rong via qua thap, c6 thé st dung céc phuong
phap ndt via dé ting do tham

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Xac dinh do rong

Qui trinh xac dinh do6 rong cta dat da trong phong thi

nghiém:

- Say khé mau 6 105°C trong 8h dé khoi lugng khong
thay doi

- So sanh khéi lugng ctia mau kho va mau uét, tim dugc
khéi lugng luu chat chda trong mau, ti do suy ra dugc

do rong cltia mau

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

SEopEr Do bao hoa chat luu trong via

D6 bao hoa chat luu trong via la ty so gitia thé tich

chat luu chda trong cac 16 rong va thé tich 16 rong

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




P e Do bao hoa chat luu trong via

GEOPET

Tuong (ng véi moi pha dau, khi, nuéc ta lan lugt c6

dod bao hoa dau, khi va nudc tuong ting”

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




& Quan hé giita do tham tuong ddi va do bao hoa

GEOPET
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Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o Quan hé gitta do bao hoa va ap suat

GEOPET

Satur-ation wvs pressure
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Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Tinh mao dan

- Nhiing 10 rong trong da dugc xem tuong tu nhu

nhiing 6ng mao dan cd kich thugc nho

- Khi 16 rdng trong da c6 kich thuGc nho, luc cing bé
méat gay ra bdi chat luu cd tinh dinh u6t da chiém wu
thé sé gy ra su chénh ap gilia 2 chat luu dau — nudc

qua bé mat nay

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Ap sudt mao dan

D4 c6 thé c6 tinh dinh w6t dau hodc nudc chiém uu thé, vi vay theo

quy udc, 4p suat mao dan dau - nudc la ap suat pha dau trr 4p suat pha

:PO_PW

nUuGCc P

c(o—w)

Tuong tu, ta c6 ap suat mao dan gitia pha khi — pha nuéc

P =P, P,

c(g-o)

Va 4p suat mao dan gitia pha khi va pha dau la:

P =P, -P,

c(g—w)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




g@ Quan hg¢ giita AS mao dan do bao hoa chat luu

GEOPET

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

- Do tham la mot trong nhiing tinh chat quan trong
clia dat da chda dau khi, dac trung cho kha nang
cho chat luu chdy qua hé théng [6 rong lién thong

nhau

- Do thadm dugc biéu thi qua hé s6 tham k — chi phu

thudc vao méi trudng 16 rong ma khong phu thudc

vao chat luu tham qua né

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET Cac loai do tham

- Do tham tuyét doi la do tham ctia da ¢ diéu

kién bao hoa 100% mot loai chat luu

- D6 thdm hiéu dung la do thdm ctia da véi mot
chat luu c6 dd bao hoa nhd hon 100%

- Téng cac do tham hiéu dung ludn nhé hon do

tham tuyét doi
k. +k <k

Céng nghé khai thac déu khi 33 PGS. TS. Lé Phwéc Héo




B Cac loai do tham

GEOPET

Do tham tuong doi la ty s6 gitta do tham hiéu dung

va do tham tuyét doi

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

PO thAm tuong doi

- M6i quan hé gitia tinh tham tuong doi v6i ddc tinh clta da
tang chdia nhu cau trdc 16 rong, loai da, dang hinh hoc ... la

rat phc tap

- Da ¢6 do rong [6n sé c6 do bao hoa nudc gitia hat thap bdi
vi hau nhu tat ca cac 16 rong déu c6 thé cho ca hai pha dau
va nuéc di qua va do tham tuong doi cla dau & trang thai

bao hoa nudc du ban dau 1a kha 16n

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET Hang s0 C

- Tinh chat cta moi trudng rong dugc dac trung
bdi kich thugc hat trung binh d, cac yéu té do

rong, dang hat, phan b6 va sap xép hat...va dugc

thé hién bang mot hang sé khong thi nguyén C

- Hé s6 thadm k c6 thé xdc dinh duéi dang:

Céng nghé khai thac déu khi 36 PGS. TS. Lé Phwéc Héo




- Pinh luat thim Darcy

GEOPET

Thong thuong, hé s6 tham k dugc tinh dua vao

dinh luat thaim Darcy:

V=—L9(p+72)
u

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Hé so tham tuwong duong

Trong thuc t€, do tham thuong thay doi theo
phuong (ngang va thang diing). Vi vay hé s6 tham
tuong dudng dugc tinh:

+ Theo phuong ngang

+ Theo phuong thang ding

Céng nghé khai thac déu khi 38 PGS. TS. Lé Phwéc Héo




D

GEOPET

Tinh dinh vt

- Su tuong tac gitia bé mat cta da va chat luu chia trong 16 rong c6 dnh
hudng [6n dén su phan bd cda chat luu va tinh chat dong chdy trong via

- Khi hai pha chat luu khong hoa tan v6i nhau, trong moi trudng rong
cling ti€p xdc véi da thi thudng mot trong hai pha hap phu lén bé mat

da manh hon pha kia

- Pha hdp phu manh hon dugc goi la pha dinh uét con pha kia goi la
pha khong dinh uét

- Tinh dinh u6t quyét dinh dén sy phan bo chat luu trong méi trudng 16
rong va c6 anh hudng truc ti€p dén cac tinh chat thay dong luc hoc
quan trong ctia da chda dau khi nhu do tham tuong doi, hiéu qua cua
qué trinh ddy dau va hé s6 thu hoi dau

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D Tinh nén

GEOPET

- Trong diéu kién via, nhiét do dugc xem nhu it thay déi. Vi
vay dé don gidn khi tinh todn ta chi xem xét su thay doi thé
tich clia da chda khi ap suat thay doi

- Diéu nay sé dan dén su thay doi thé tich 16 rong tic thay
doi vé do rong va do tham tuyét doi

- Su thay doi nay dugc dic trung bang hé s6 nén dang
nhiét:

o __1adv

Py dP

- Sy thay do6i do rong doi véi mot loai da chi phi thudc vao
su khac biét ap suat bén trong (4p suat gay ra béi chat luu)
va ap suat bén ngoai (ctia khung da) ma khong phu thudc
vao gia tri tuyét doi cla cac ap suat do.

Céng nghé khai thac déu khi 40 PGS. TS. Lé Phwéc Héo




D

PN g , & Ao
GEOPET Hé sO6 nén dang nhiét

Theo Newman, hé s6 nén dang nhiét ciia mot so
loai da chiu ap suat c6 thé dugc tinh theo cac cong

thic thuc nghiém sau:

-5
Cat két: BRI (0,02 < D< 0,23)
P (14+55,879)""

08
_(1+2 48106(1))0,93 (0,02 <P< 0,33)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Ap sudt via

- Chat 16ng va khi nam trong via chiu mét ap suat

nhat dinh goi la 4p suat via

- Ap suat via ban dau la 4p suat via truéc khi dua
vao khai thac. Ap suat via ban dau luon ty 1é véi do
sdu clia via va tugng Gng véGi ap suat thdy tinh cda

cOt nuGc

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Ap sudt via

- Ap suat via la mot yéu t6 quan trong khi tinh todn phuong an khai thac

toi Uu.

- Ap sudt via sé quyét dinh chiéu va luu lugng di chuyén cla chat luu

trong via

- Néu ap suat via di I6n, ta c6 thé st dung phuong phap khai thac tu
phun, néu ap sudt via suy gidm manh, can c6 nhing bién phap duy tri

ap suat via.

- V6i cung do tham cuda dat d4, ap suat via hay chinh xac hon la do
chénh ap gita via va day giéng sé quyét dinh dén phuong phap va luu
lugng khai thac

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




- Nhiét do via

GEOPET

- Nhiét do via dong vai tro quan trong trong viéc
xac dinh tinh chat vat Iy cling nhu trang thai pha

cda luu chat trong via

- Clng nhu ap suat, nhiét do via tang dan theo

chiéu sau

- Nhiét do via tuong do6i 6n dinh va dugc do bang

nhiét ké do sau

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Cac tinh chat cua chat luu

GEOPET

1. Cac tinh chat cda khi

2. Cac tinh chat cta dau tho

3. Cac tinh chat ctia nuéc via

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Cac tinh chat cua Kkhi

GEOPET

a. Khi ly tuéng

Trang thai khi ly tuéng dudc thé hién qua phuong trinh
trang thai khi ly tuéng: PV = nRT

b.Khoi lugng riéng va ty trong

PV M
_khéilugng oM _grT = _PM

- Khoi lugng rieng P _PM
thé€ tich \'% \Y% RT

- Ty trong (so v6i khon dieu kién)
PM

__Rr __ M
P.28,97 28,97

RT

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




Cdc tinh chat ca chat luu tdic dong dén dong

e chay

GEOPET

c. Ap suat

Theo Raoul

d. Khi thuc

Khi thuc khong Gng xt nhu khi ly tudng, vi vay
phuong trinh trang thai khi thuc cé dang:

PV = znRT

vGi z 1a hé so léch khi

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




< Hé so 1éch khi

GEOPET

Hé so léch khi la ty s6 gitia thé tich cta khi thuc

va thé tich cda khi Iy tudng G cling diéu kién nhiét

) va ap suat

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




- Hé so thé tich thanh hé khi

GEOPET

Hé s thé tich thanh hé khi la ty s6 gita thé tich

khi ¢ diéu kién via va thé tich cha lugng khi do6 &

diéu kién bé mat

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Hé s6 nén dang nhiét cua khi

Khi dp suat thay doi thi thé tich cta khi sé thay doi
theo. Su thay doi nay dugc dac trung bang hé s

nén dang nhiét cda khi:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




- Hé s6 nhét dong luc

GEOPET

- Tinh nhdét la biéu hién lyc dinh phan ti va sy trao doi

nang lugng gitia cac phan ti chat luu khi huyén dong, gay

ra lyc ma sat trong va ton that nang lugng trong dong chdy

- La mot tinh chat vat |y cda chat luu, hé s6 nhét dong luc
cang I6n thi chat luu chdy cang cham (trong cting mot

diéu kién)

- Hé s6 nhét dong luc cta khi phu thudc vao nhiét do, ap

suat va cau tao cuia khi

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




P

GEOPET Moi qudn hé glffa hé s6 nhét d@ﬂg luc va nhiét do

5
z
o
@
—

200

Temperature (C)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao



@ Cac tinh chat cta dau tho

GEOPET

a.Ty s6 hoa tan khi - dau

- Ty s6 hoa tan khi - dau 1a kha nang khi thién nhién hoa tan trong dau

thd, phu thudc vao ap suat, nhiét do, cau tao cda khi va dau tho

- Khi nhiét do khong doi, ap suat tang thi thé tich giam, khéi lugng
riéng tang dan dén lugng khi hoa tan ting

- Khi 4p suat khong déi, nhiét do tang thi thé tich tang, khoi lugng

rieng gidm dan dén lugng khi hoa tan gidam

- Khi 4p suat va nhiét do bat ki, lugng khi hoa tan tang do6i vé6i khi co ty

trong cao va dau c6 ty trong thap

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Céc tinh chat cta dau tho

GEOPET

C6 thé xac dinh dugc bang biéu thdc tuong quan

cua Standing va Beggs:

1,2048
B S
*118.(10)"

Y, =0,00091T-0,0125p ,

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Céc tinh chat cta dau tho

GEOPET

b. Hé s6 thé tich thanh hé dau
-Hé s6 thé tich thanh hé cda dau 6 mot ap suat nhat dinh
la thé tich (bbl) ma mot barrel (gom dau va khi hoa tan)

chiém cho trong via & ap suat dé. Bon vi la bbl/STB

- Biéu thdc thuc nghiém xac dinh hé s6 thé tich thanh hé

dau cta Standing va Beggs c6 dang:

B, =f(R,,,V,,Y,>T)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




> B Cac tinh chat cia dau tho

GEOPET

- Hé s6 thé tich thanh hé hai pha (don vi do bbl/STB) dugc
dinh nghta la thé tich (bbl) ma mot STB dau va khi chiém

cho trong via 6 nhiét do va ap suat bat ki:

Bt — Bo T Bg (Rsoi _Rso)

A ~ s 2 ° A
c. HE sO nén dang nhiét

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Cac tinh chat cia dau tho
GEOPET
d. Hé s6 nhét dong luc
-Hé s6 nhét dong luc cta dau thé phu thudc nhiéu vao ap suat va
dugc xac dinh bang cac cong thic thuc nghiém:
*Khi P < Pb:
+ Dau chét (theo Egbogah):

lgllg(u,, +1D]=1,8653-0,025086p , —0,56441gT

+ Dau méi (theo Beggs va Robinson): B

* Khi P > Pb: Theo Vasquez va Beggs U, =l (E)m
b,

m =2,6P""" exp(—11,513-8,98. 10°P)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Cac tinh chat cta nudc via

GEOPET

a. Hé s6 thé tich thanh hé nuéc
Theo McCain:

B, =(1+AV )(A+AV, )

AV, =-1,00010.10" +1,33391.10* T +5,50654.10~' T*

AV, =-1,95301.10"PT-1,72834.10"°"P*T -3,58922.10'P -2,25341.10"°P*

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Cac tinh chat cta nudc via

GEOPET

b.Ty s6 hoa tan khi — nuéc

R
~0,0840655 qrpr—0,285854
> =10 ST

R

SWP

R, =A+BP+CP’

A =8,15839 —6,12265.10‘2T+1,91663.104‘T2 —2,1654.10‘7T3
B=1,01021.10"°=7,44241.10°T+3,05553.10 " T> =2,94883.107"°T"

C=-107(9,02505-0,130237T +8,53425.10* T* —=2,34122.10° T’ +2,37049.10° T*)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Cac tinh chat cta nuéc via

GEOPET

c. Hé s6 nén dang nhiét

Khi P > Pb:

1
~ (7,033P +541,5C,.,—537,0T +403,3)

OB .

P ) + (B + 2C.P)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Cac tinh chat ctia nuéc via

GEOPET

d. Hé s6 nhét dong luc

-Hé s6 nhét dong luc 6 nhiét do via va ap suat khi quyén:

A =109,574—8,40564S+0,313314S> +8,72213.107°S?
B=112166+2,6351.107S—-6,7461.10*S —547119.10°S +1,55586.10°S’

- Hé s6 nhét dong luc 6 dp suat va nhiét do via:

v —0,9994 +4,0296.10° P +3,1062.10 P
Mwl

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

(N 4 2
< - Dong chay trong via

- Su dich chuyén ctia chat luu trong via ludn thay déi theo
khong gian va thadi gian

- Cac yéu t0 anh hudng dén dong chay clng thay doi theo

- Viéc hiéu biét quy luat dich chuyén ctia chat luu theo
khong gian va thai gian trong via la rat quan trong, gitp:

+ Tinh toan dudng ddc tinh dong vao
+ Tinh toan luu lugng khai thac hgp ly
+ Lua chon cac phuong phap xd ly vaing can day

+ Xac dinh hé so skin giéng...

- D€ gidi quyét bai toan nay, can st dung dinh luat tham
Darcy va khdo sat mot s6 yéu té6 anh huéng dén dong tham.

Céng nghé khai thac déu khi 62 PGS. TS. Lé Phwéc Héo




D

N ) o
GEOPET Dong chay trong via

1. Dinh luat thim Darcy

2. Su thay doi gitia do tham tuong doi va do bao hoa

chat luu

3. Hé phuong trinh tong quat ctia dong thaAm nhiéu

pha

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

N ) o
GEOPET Dong chay trong via

1. Dinh luat tham Darcy

Dinh luat thAm Darcy tong quat cho dong tham bat ki:

V=~V (p+yz)
U

- Khi van toc dong chay la [6n (Re >10) thi phuong trinh
Darcy khéng con ddng niia. Trong trudng hgp nay, ta su
dung phuong trinh tham phi tuyén cé dang:

J=aV +bV"

- Tuy nhién hau hét cac dong chay trong moi tridng 16 rong
déu la dong chdy tang (Re <10)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Dong chay trong via

2. Su thay déi gitia d6 tham tuong doi va do bao

hoa chat luu

- Khi do bao hoa thay déi thi do tham hiéu dung
cta chat luu thay doi

- Khi do bao hoa nudéc tang thi do tham clta nudc

sé& gidm, con khi do bao hoa dau tang thi do tham

cua dau sé tang

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




- Dong chay trong via

GEOPET

Su thay doi gitia do tham tuong doi va do bao hoa chat luu

-

o
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Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Dong chay trong via

3.Heé phuong trinh téng quat cta dong thdm nhiéu pha
Xét truong hgp dong tham gom ca 3 pha nuéc, dau va khi.
Dinh luat Darcy dp dung cho moi pha nhu sau:

- Pha nuéc; s

- Pha dau: k k-

—_—

_ k
V.=—=V(p, +¥,2)=——"V(p, + p,.&2)
U U

- Pha kht:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

N ) o
GEOPET Dong chay trong via

Phuong trinh lién tuc ap dung cho ttng pha:

+ Pha nudc

+ Pha dau

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

N ) o
GEOPET Dong chay trong via

Két hgp dinh luat Darcy va phuong trinh lién tuc
cho mdi pha, ta dugc hé phuong trinh:

kk =
. “V(p, +p,£2)]=0

kk =
. ~V(p, +p.,gz)]=0

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




P

LN 2 2
o Dong chay trong via

Cac pha lién hé v6i nhau qua cac quan hé niia thuc

nghiém gitia 4p suat va do bao hoa:

P . =P —P, =f(S,.S,)

c(g—w) g

=P, —P, =£(S,,S,)

P

c(g—o) g

P

c(o—w)

=P —P =1(S_,S,)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

N ) o
GEOPET Dong chay trong via

- Ngoai ra can quan tam dén tinh nén dugc cla luu

d

chat

- Su bién thién cta cac hé s6 tham tuong doi theo

dd bao hoa

- Su bién thién cta cac hé s6 nhét dong luc theo ap

suat va nhiét do

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Dong chay trong via

- Dua vao cac diéu kién ban dau va diéu kién bién, cac

phuang trinh trén c6 thé gidi dugc bang phuong phap so.

- Lai gidi cac hé phuong trinh trén cho biét quy luat dich
chuyén cutia chat luu trong via, ti d6 c6 thé xay dung dugc
dudng ddc tinh dong vao v6i do chinh xac cao, gilp viéc

khai thac dat hiéu qua cao nhat

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




TRUONG PAI HOC BACH KHOA TP. HCM
@ KHOA KY THUAT BIA CHAT VA DAU KHI

GEOPET

BAI GIANG CONG NGHE KHAI THAC DAU KHi

DONG CHAY TRONG GIENG

Giang vién : PGS.TS. Lé Phwéc Hao
Email ; lphao@hcmut.edu.vn
Tel ; 84-8-8654086




& NOIDUNG

GEOPET

% Gidi thiéu chung

» Tinh todn dong chdy trong giéng

Phuong trinh nang lugng tong quat

Cac tinh chat co ban cda luu chat

Céc thong so ctia dong chdy hai pha

Phuong trinh gradient ap suat cia dong chay hai pha
trong 6ng khai thac

Dong chay trong cac bé phan can dong

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  Gisi thisu chung

GEOPET

"
: Binh tach

: Wan ti€t b bE mat

: BErd gifng

s Wanantodn b mat

: Wanantoedn gifng =41
D Ap sudt ddy gidhg

D Ap sudt viing can dd vy

63 -1 Oh Lh of i obd

. Ap sudt via
1A KhH thidng mail
1E : Binh cln?a

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Dong chdy trong hé thong khai thiac bao gom:
Dong chdy tr via vao ddy giéng
Dong chdy tir ddy gi€ng 1én bé miit

D€ phan tich toan bd hé thong khai thdc, can tinh todn ton
that 4p suat trong tirng bd phan cua hé thong:

Ton that 4p sudt cda dong chdy tir via vao ddy gi€ng dudc
thé hi€én qua dudng dac tinh dong vao IPR.

Ton that 4p suat tir ddy gi€ng 1én bé mit, (di€m 6 — diém
1) dudc thé hién qua dudng dic tinh ning VLF.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o& LV THUYET RIEM NOT

GEOPET

Chon ddy gi€ng 12 diém nit. Ap suit di€m nit tinh theo dong ra lic nay la:

A Psep +AP ong TG +APCh0ke +AP ong KT +AP +AP st — ow

SSSV

Trong do:

AP, Ap sudt binh tach

AP .. 16: PO gidm 4p trong dng thu gom

AP ... DO gidm 4p trong van tiét luu bé mit
AP . xr PO gidm dp trong dng khai thic

AP D0 gidm dp trong van an toan gi€ng siu

AP _: D0 giam dp trong bo phdn can dong khac

P . Ap suit ddy giéng

Céng nghé khai thac dau khi 77 PGS. TS. Lé Phwéc Hao




#&  PHUONG TRINH NANG LUONG TONG QUAT

GEOPET

Heat Ezchangert
| |

ALY
| g |

Fump ot Tuthin
—
W

Fefetence plane

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  PHUONG TRINH NANG LUONG TONG QUAT

GEOPET

Chia phuong trinh trén cho m va 1ay vi phin hai v€, ta dugc:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  PHUONG TRINH NANG LUONG TONG QUAT

GEOPET

Phuong trinh trén rat khé 4p dung. Dya vao 1y thuy€ét nhiét
dong hoc bién doi phuong trinh trén nhu sau:

dU = dh — d(p/p); dh = T.dS + (dp/p)

dU = TdS + dp/p - d(p/p)
Thay thé vao phuong trinh trén ta dudc:

TdS + dp/p + vdv/g. +gdz/g. + dq + dW_,=0 (%)

Tié€p tuc bi€n doi, dugc két qua:

dS = -dq/T; dS =-dq + dL,,.
dL, 12 tOn thdt ma sat. Gid st Ws = 0, phuong trinh (*) tr&
thanh:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  PHUONG TRINH NANG LUONG TONG QUAT

GEOPET

p, =p, +dp/dL

Mit khdc, n€u 6ng thu gom nghiéng
mot goc O thi dz=dLsinO va nhan hai
v€ phuong trinh trén cho p/dL:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  PHUONG TRINH NANG LUONG TONG QUAT

GEOPET

Trong cac phuong trinh trén, d giam ap dp = p, —p, <0.
Néu dp > 0, ta c6 phuong trinh xdc dinh gradient ap suat:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  PHUONG TRINH NANG LUONG TONG QUAT

GEOPET

(dp/dL)=p dL,/dL: gradient 4p suit do ma sit (hay trugt) giy nén

Hé s6 ma sit f dugc x4c dinh nhu sau:
f = 64/Nyg

Ng 12 s6 Reynolds, 1a thong s6 dung dé phin biét ch&é do dong
chay.

Trong dng tron, gid tri phan chia giita dong chdy tang va dong chdy rdi

thuong 1a Ny = 2100 hodc 2300.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  PHUONG TRINH NANG LUONG TONG QUAT

GEOPET

Ddi vdi dong chdy roi, thanh dng tron, hé s6 ma sdt dude xdc dinh
bing cdc phuong trinh sau:
3000 < Ngg < 3x10°, 4p dung phuong trinh Drew, Koo va McAdam,
ta dudc:
f = 0.56+0.5N 2

Npg> 10°, dp dung phuong trinh Blasius:

f = 0.316Ng 025

Ddi véi dong chdy roi, thainh 6ng nhdm (e/d# 0) hé s6 ma st dugc

xac dinh bang phuong trinh Colebrook va White (1939):

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  PHUONG TRINH NANG LUONG TONG QUAT

GEOPET

Vi hé s6 ma st khong thé xdc dinh truc ti€p dudc tir phuong trinh trén nén
can bi€n ddi thanh phuong trinh sau diy, dong thdi két hgp phuong phap
th va sai:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  PHUONG TRINH NANG LUONG TONG QUAT

GEOPET

Duing phuong trinh Drew, Koo vd Mc Adams dé€ xdc dinh
gia tri f, dau tién , sau d6 thay vao phuong trinh trén xdc dinh
gid tri f. Néu f khong gan bing gid tri f, thi gin f_ vira tinh
bang f, VE\.l t1i€p tuc tinh cho d€n khi nao gia tri f, va f tuong
dudng v41 nhau.

Néu 5.10% < Nip <108 va 10 <e/d < 102, 4p dung phuong

trinh Jain:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o  CAC TINH CHAT cO BAN CUA LUU CHAT

GEOPET

Muén tinh todn dong chdy trong dng khai thdc, dau tién phai bi€t nhitng tinh
chat ctia Ivu chat (hé s6 thé tich thanh hé, ty s6 khi dau, van tdc dong chiy,
khdi lugng riéng, do nhdt, hé sd nén dﬁng nhiét, stfc cing bé mit,...) sé thay
ddi nhu thé nao trong diéu kién khai thic. Pay 13 c¢o sé d€ tinh sy chénh 4p,

ton hao do ma sdt trong dng khai théc.
Van toc lvu chat

Lty [t It chidt

Vintde luh chdt =

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




g8 CAC TINH CHAT CO BAN CUA LUU CHAT

GEOPET

= Van toc biéu ki€n mot pha: van téc dong chay chi 1 pha trong toan bd mit
cit cua Ong.

Van téc thuc: Khi mot Iuu chat di chuyén khong chi€m toan bd mit cit cia
ong, thi lic nay ton tai mot pha khac trong ti€t dién cia dng. Do d6 van toc

thuc ldc ndo ciing 16n hon van tdc bi€u ki€n. Vi vay, d€ tinh van toc thuc clia

hdn hdp ta can quan tim d€n van toc bi€u kién cla tirng pha riéng biét. Van

toc hon hop 12 van toc clia cdc pha. Can chid ¥ ring, luu ludng cla cdc pha
thay doi tuy thudc vao 4p suit, nhiét do clia cdc pha va vi tri clia chdng trong
ong khai thac. Do d6, van toc tic thdi ctia Iuu chat 12 mot ham phu thudc vao

4p suat, nhiét do, hé so thé tich thanh hé, hé s6 nén cia luu chit tai di€m do.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8  CAC TINH CHAT cO BAN CUA LUU CHAT

GEOPET

= Van téc khi biéu kién
= KhiIa lvu chat nén dudc nén luu lugng cia khi tai mot vi tri trong dng
khai thdc sé& bing luu lugng khi tai diéu kién bé mit chia cho hé sd thé
tich thanh hé khi ta1 vi tri do.

Trong do:

+ Vsg : van tdc khi bi€u kién (ft/s)

+ gsc : luu lugng khi tu do do tai di€u kién bé mit (scf/s)

+ Bg : hé s6 thé tich thanh hé khi (ft3/scf)

+ A =1 d2/4 : ti€t dién cia dudng Oong (ft2)

+d : dudng kinh trong ctia 6ng (ft)

Trong trudng hop khi hoa tan trong diu thi lvu lugng khi tu do dich chuyén trong
dudng 6ng lic ndy sé& bing luu luong tdng trir di luu luong khi hoa tan trong dau.

Céng nghé khai thac déu khi 89 PGS. TS. Lé Phwéc Héo




o8  CAC TINH CHAT cO BAN CUA LUU CHAT

GEOPET

Trong do:
+ V, : van toc khi bi€u ki€n (ft/s)

+ q,, : luu lugng khi tu do do tai di€u kién b€ mat (scf/s)

+B, : hé 58 thé tich thanh hé khi (ft¥/scf)

+ A =1 d?/4 : ti€t dién cla dudng Ong (ft2)
+ d : dudng kinh trong ctia 6ng (ft)

Trong trudng hop khi hoa tan trong dau thi luu lugng khi tu do dich chuyén
trong dudng dng lic ndy sé bing luu luong tong trr di lvu luong khi hoa
tan trong dau.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o  CAC TINH CHAT cO BAN CUA LUU CHAT

GEOPET

Van toc dau biéu kié€n
Pé xac dinh van toc biéu ki€n cia dau can phai do dugc luu lugng dau da
gian nG ¢ diéu kién bé miit:

Trong do:

+V,, : vAn toc dau bi€u ki€n (ft/s)

+ q, : lvu lugng dau khai thac (scf/s)

+ B, : hé s6 th€ tich thanh hé dau (ft3/scf)

+ A : ti€t dién dudng Ong (ft2)

Néu Iuu lugng dau khai thdc q, 12 STB/ngay thi van téc bi€u kién cda dau:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




g8 CAC TINH CHAT CO BAN CUA LUU CHAT

GEOPET

A /\, p< . /(’ . /\/
Van toc nudc bi€u kién

Trong do:

+ v, : van tdc nude bi€u ki€n (ft/s)

+(,, : lvu lugng nuGce khai thac (STB/ngay)
+ B, : hé so th€ tich thanh hé nudc (bbl/STB)

+ A : tiét dién Ong (ft2).

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8  CAC TINH CHAT cO BAN CUA LUU CHAT

GEOPET

< Van toc pha 18ng bi€u kién
Trong 6ng khai thiac, nuéc va dau duge xem cé cung van toc do nuée cé khoi
lugng riéng 16n hon nhung bu lai nuéce c6 do nhét thap hon dau. Do d6 van toc
16ng biéu ki€n biing tong van tdc biéu ki€n cliia nudc va dau: v, =v, + v,

Hay

Véi: q, : luu lugng pha 1dng bao gom cé nude va dau.

Né&u pha 18ng bao gdom ca dau, nuéc va nudc ngung tu thi:

+ wc : lugng nudc ngung tu (bbl/MMscf)
+ d : dudng kinh trong ctia 6ng khai thdc (ft)

Céng nghé khai thac déu khi 93 PGS. TS. Lé Phwéc Héo




o8  CAC TINH CHAT cO BAN CUA LUU CHAT

GEOPET

A A’ x o N o nf v A A’ o A o nf N A e ,
Van toc hon hgp biéu kién bang van toc long biéu kién va van toc khi
o A o A
biéu kién:
Vin = Vg + Vg

Khdi lugng riéng cua luu chat

« Dong chdy trong dng khai thac 12 dong chdy ctia hon hgp cac pha,
do d6 d€ tinh khdi luong riéng clia hdn hop, ta can tinh khdi lugng
riéng cla tirng thanh phan: khi, dau va nudc

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8  CAC TINH CHAT cO BAN CUA LUU CHAT

GEOPET

Khoi lugng riéng ctia dau khi c6 khi hoa tan trong dau:

Trong do:

+ p, : khdi lugng riéng ctia diu (Ibm/ft3)

+ R, : ty s0 hoa tan khi dau (scf/STB)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8  CAC TINH CHAT cO BAN CUA LUU CHAT

GEOPET

+ B, : hé s6 th€ tich thanh hé dau (bbl/STB)

+ 350 : khoi luong riéng clia nudc § diéu kién tiéu chuian (Ibm/STB).

+ 00,0764 : khoi lugng riéng cia khong khi & di€u kién chuan (Ibm/STB).
+ 5,615 : hé s6 chuyén doi (ft3/bbl).

Khi 4p suit16n hon hoic bing dp suit di€m bot khi (p = p,), khoi lugng
riéng clia dau cé thé xdc dinh theo phuong trinh sau:

Trong do:

+ P, : khoi lugng riéng clia dau & nhiét do T va dp sult p
+ Pop : khoi lugng riéng cla dau & nhiét d0 T va dp suat p,
+ P, : 4p sudt di€m bot khi

+ C, : hé s6 nén ddng nhiét § nhiét do T (psia)

+ exp(x) = eX

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o  CAC TINH CHAT cO BAN CUA LUU CHAT

GEOPET

Khoi lugng riéng cia nude

Trong do:

+ p,, : khoi lugng riéng clia nude & nhiét do T va 4p suétp
(Ibm/f)

+ Puge - khoi luong riéng cia nudc nguyén chit 6 diéu kién tiéu
chuan =62,4 (Ibm/scf)

+ 7., : ty trong nudc

+ B, : hé s0 thé tich thanh hé nudc (ft3/scf)

Céng nghé khai thac déu khi 97 PGS. TS. Lé Phwéc Héo




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Hé s6 1éch khi

Heé s6 1éch khi Z (hay con goi 1a hé s6 nén khi) phu thudc vao
nhiét d6 gid gidm (T,) va dp sudt gid gidm (p,,). V4i:

T, =T/T,; T, =p/Ppy

pe’

Trong do:
+ T, va p,.: nhiét do va dp sudt gid t6i han (psia)

+ Tpc - Z“Yipci

ci

+ Ppe = 2Y; T
Véi:

+y. : ty 1& mol ctia thanh phan thi i.

+ T, : nhiét d6 t6i han cta thanh phan th@ i.
+ P, : 4p suat t6i han ctia thanh phan thit i.

Céng nghé khai thac déu khi 98 PGS. TS. Lé Phwéc Héo




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Né&u khong biét thanh phan khi thi cé thé tinh nhiét do

gid t6i han va 4p suit gid t6i han theo phuong trinh sau:

+T,.=170,5 + 307,3.y,

+ P, = 709,6 — 58,7.,

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Ty sO hoa tan khi dau

Trong do:
+ T : nhiét d6 (°F)

+C,, C,, C,; : hing s6 phu thudc vao °API

+ Voo - ty trong khi chinh xac.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Cac hé sd C4, C,, C, theo ty trong dau OAP

Hing s0 OAPI< 30 OAPI> 30

C, 25.7240 23.9310

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Ty trong khi cling c6 thé dugc tinh theo cong thiic sau:

Trong do:

+ v, : ty trong khi do dugc & binh tich

+ T : nhiét @6 binh tach (°F)
+ p : 4p suat binh tdch (psia)

+ API : ty trong theo do API

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Hé so thé tich thanh hé

Hé so thé tich thanh hé dau

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Hing s0 OAPI< 30 OAPI> 30
4.6778* 104 4.670*104

1.751*10° 1.100*10-°

-1.811*10% 1.337*10°

Khi p > p, thi B, dugc xac dinh:
B,= BoyexplCo(py-p)]
Trong do:
+ B, : hé so thé tich thinh hé dau & 4p suit p, (bbl/STB)

+ C,_ : hé s6 nén ding nhiét ctia dau (psi!).

Céng nghé khai thac déu khi 104 PGS. TS. Lé Phwéc Héo




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Hé so thé tich thanh hé nubc

Bywp=C, + C,P + C,P?

Trong do

+ B, :hé s6 thé tich thanh hé clia nudc bién (bbl/STB)

+ B, : hé s0 thé tich thanh hé clia nuéc nguyén chat (bbl/STB)

+Y : nOng dd mudi trong nudc

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Cdc thong s ctia dong chdy hai pha
T9 16 luu chat
Ty 1€ 1ong
H, = (dién tich miit cit chita cha't 16ng)/(tong dién tich mit cit ong)
H;:0+1
Né&u bo qua su trugt giita cac pha, ty 1é thé tich 16ng dugc xac dinh nhu
sau

Chia tf va mau cho ti€t dién cla 6ng ta dudc

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Ty 1& khi

H)g = (dién tich miit cit chita chat khi)/(tong dién tich mit
cat ong)

Hay: H,=1-H|

Né&u khong ké dén hién tugng trugt, ty 1& khi duge tinh nhu
sau.

Trong do:

+ q, : lvu lugng pha 10ng tai 4p suat, nhiét do tai vi tri dang xét.

+q,, : luu lugng pha khi tai diéu kién chuan.

Céng nghé khai thac déu khi 108 PGS. TS. Lé Phwéc Héo




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

= P3i v6i dong chdy bot khi:

Dai véi dong chay nit khi

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Khoi lugng riéng hén hgp dau va nude
- Khoi lugng riéng cta pha 16ng:
pL = pO'fO +pw'fw

Trong do:
+ Ty 1€ dau trong pha 16ng:f,=q,/(q,+q,,) -

+ Ty 1€ nudc trong pha 16ng: f, =1 — f,.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

= Khoi luwgng riéng ciia hon hgp trong trudng hgp thé ning thay
doi (c6 trugt) duge xac dinh theo cong thifc:

ps = pL'HL + pg°Hg

Khoi lugng riéng ciia hon hgp trong trudng hdp khong trugt gifra cdc
pha dudc xac dinh:

pn = pL'A’L + pg'}\‘g

Khdi lugng riéng cia hdn hdp nhim xéc dinh t6n thi't 4p sudt va Nyg
dugc tinh theo cong thic:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Van toc khi bi€u kién:
ng=qg/A
Van toc thuc clia khi:
V.,=q,/AH,
Vian toc 18ng bi€u kién:
V=q,/A
Van toc thuc ctia pha 16ng:

V,=q,/AH,

Van toc dong hdn hdp: Vm — VSL

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

D6 nhé6t hai pha (bo qua su trugt)

Do nhdt hai pha ¢6 xét dén sy trudt va do nhét pha 10ng

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Cac tinh chat cla chat luu dugc xac dinh tu thuc nghiém

GEOPET

Sttc cing bé mit

Sttc cing bé mit gitta khi va nudc, khi va dau phu thudc vao dp suat,
nhiét do, trong luong cia dau, khi va ludng khi khong hoa tan. Stc
cing bé mit cia pha Iédng dudc tinh:

Trong do:

+ G, : stic cing bé mét cua dau va khi.

+ 0,: stic cang bé mit cua dau va nudc

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D PHUONG TRINH GRADIENT AP SUAT CUA DONG CHAY
HAI' PHA TRONG ONG KHAI THAC

GEOPET

Phuong trinh gradient ap suat cia dong chdy hai pha

Trong giéng dau, khoi lugng riéng cha luu chat l6n,
chinh vi thé€ thanh phan ton that thuy tinh chiém ty lé
I6n, con trong giéng khi, khi di chuyén nhanh véi van
toc 16n, vi thé thanh phan phan tén that do ma sat
chiém uu thé.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Thanh phan ton that trong cac giéng khai thac

GEOPET

Thanh phan % Tén that doi v6i % Tn that doi v6i

giéng dau giéng khi

Thé ning

(thuy tinh)
Ma sat

DPoOng nang

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Ton that ap sudt do sy thay doi &p ning

GEOPET

Po6i v6i dong chay nhiéu pha trong 6ng, thanh phan ton that do sy thay doi ap
ning la 16n nha't (chi€m 70 + 98%) trén toan bo ton that ap sudt cia dong
chdy) va l1a thanh phan khé tinh toan nhat vi né chiu tic dong cia nhiéu y&u
to.

Thanh phan ton hao do su thay d6i thé ning:

Trong do:

+g_:hé soty 1€

+ P, : khoi lugng riéng ctia hdn hgp

+ 0 : géc nghiéng cla giéng

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




& T6n thit 4p suat do su thay doi ap ning

GEOPET

PE€ tinh to4n chinh x4c khoi lugng riéng ctia hdn hdp thi

phdi tinh dén sv trugt gitra cdc pha.
To6n that 4p sudt do 4p ning con dudc x4c dinh theo bi€u

thirc sau:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Ton that ap suat do ma sat

GEOPET

Ton that ap suat do ma sét c6 thé chiém ti 1 + 30% trén tong gid tri ap suat cla
dong chdy nhiéu pha trong 6ng va dugc tinh bang biéu thic sau:

Trong dé:

+ ., : hé s6 ma sat ctia hon hgp

+ p, : khoi lugng riéng cia hon hgp 6 trang thai khong trugt
+ d : duong kinh trong ctia 6ng khai thac

+ Gy, : luu lugng khai lugng cta hon hgp

+ v, : van toc chuyén dong cta hon hgp

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Ton that ap sudt do ma sat

GEOPET

Ton that ap sudt do ma sat con dugc xac dinh theo biéu thic
sau:

Trong do:
+ @, : luu Iuvgng thé tich pha 16ng

+q,: lvu lugng thé thich pha khi

Hé s6 ma sdt ctia hon hop chat luu hai pha:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




R Ton that ap suat do ma sat

GEOPET

Trong do:
£,= 0.11%N0266
Né&u: 0,5 < A, < 1,0 thi hé s6 f, dudc tinh theo bi€u thic sau:

Né&u: A, < 0,5 thi f, = 1,0 va khi A, > 0,5 thi £, =0,2

Véi:

Véi o 1a sife cing bé mét giita hai pha 16ng - khi (N/m)

Céng nghé khai thac dau khi 121 PGS. TS. Lé Phwéc Hao




R Ton that ap suat do sy thay déi dong nidng

GEOPET

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




e Ton that ap suat do su thay déi déng ning

GEOPET

Gradient 4p suat khi luu chat di chuyén tir ddy giéng 1én bé mit trong 6ng khai thac

Phuong trinh co ban tinh todn ton tha't 4p suat clia dong chdy nhiéu pha trong dng:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B CAU TRUC DONG CHAY TRONG ONG KHAI THAG

GEOPET

< Dong chay bot khi

» Dong chay dang nit khi

< Dong chay chuyén tiép

< Dong chay suong mu

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




ﬂ Cac phuang phap xac dinh gradient ap suat

GEOPET

+ Phuong phap Poettman va Carpenter

+ Phuong phap Hagedon va Brown

+ Phuong phap Duns va Ros

+ Phudng phap Orkiszewski

+ Phuong phap Aziz, Govier va Fogarasi

+ Phuong phap Chierici, Ciucci va Sclocchi

+ Phuong phap Beggs and Brill

+ Phuong phap Mona, Asheim

+ Phuong phiap Hassan va Kabir

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B DONG CHAY TRONG CAC BO PHAN CAN DONG

GEOPET

Mic du ton tha't 4p sudt chl yéu xdy ra § ddy gi€ng, hé thong 6ng khai thdc

va hé thong thu gom nhung trong mot s6 giéng, ton that & bo phin cin

dong ciing chi€m mot ty 1& dang ké. Cdc bo phan cdn dong chi yéu la:
+ Van ti€t luu bé mit
+ Van an toan giéng siu

+ Goc van va goc Ong

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o@&  van tigt 1w bé mat

GEOPET

Luu chat 1a khi
Phuong trinh tdng quit dudc xay dung bing cdch két hgp phuong trinh Bernoulli
va phuong trinh trang thdi 4p dung cho luu chat 1a khi trong cd hai trudng hdp tdi

han va chua t61 han:
_C,(P)d’)
J7(THZ,

Trong do: + q,.: Luu lugng khi

SC

k 2/k _ _ k+l/k
\/(ﬁ)(y Y )

+ d: Pudng kinh cta van

+7v,: Ty trong khi

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o@&  van tigt 1w bé mat

GEOPET

+ P,: 4p sudt dong vao
+P,: Ap suat dong ra
+ T,: Nhiét d0 dong vao
+ Z,: Hé s6 1éch khi 6 nhiét do T, va dp sudt p,
+P_: Ap suit tiéu chudn
+ T, : Nhiét do tiéu chuan

+ C,, Cy C,: Hé s6 chuyén doi don vi (C, = C;* Cy *T,, /P,.)

+ K: Ty s6 nhiét dung riéng (k=C, /C,)

+y: ty sO dp sudt dong ra va dong vao (y=p, /p,)

Céng nghé khai thac déu khi 128 PGS. TS. Lé Phwéc Héo




o&  van tigt 1w bd mat

GEOPET

Khi luu lugng dong khi dat t6i gid tri t6i han, ty sO 4p suat (y=y.) va phu

thudc vao dd k theo phuong trinh sau:

y =[2/(k+1)]k/(k-1)
Trong trudng hdp van ti€t lwu ngdn, dong chdy t6i han qua van ¢6 10 mé
gan tron, cong thirc lién hé gitta Iuu lugng, 4p suat dong vao va kich thude

van nhu sau:

Thong thudng ngudi ta 14y C, =0,82 trong trudng hgp khong xédc dinh dugc
cac sO liéu cu thé.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o&  van tigt 1w bd mat

GEOPET

Luu chat hai pha

Trong do6:

+ P, :Ap suat dong vao (psia)

+ ¢;: Luu lugng pha long (STB/d)
+ R: Ty s6 khi/ 16ng (scf/stb)

+ d: Budng kinh van tiét luu (in)

Céng nghé khai thac déu khi 130 PGS. TS. Lé Phwéc Héo




P& Van an toan gigng sau (SSSV)

GEOPET

Phuong trinh x4ac dinh d0 giam ap cua dong chay chua t6i han qua van an

toan gi€ng sau:

+ B=d/D
+ C4: Thudng chon 0,9

+ K: Ty s6 nhiét dung riéng ctia khi

+y: Hé so gidn nd

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




P& Van an toan gigng sau (SSSV)

GEOPET

Hé s6 gidn nd y thay doi trong khodng 0,67-1 va thudng dugc

tinh bing phuong phap lip vé6i gid tri gid dinh ban dau thudng
la 0,85:

¢ Trudng hgp dong chay hai pha qua van

Phuong trinh xac dinh d§ giam ap cua dong chay chua téi han
qua van an toan giéng sau:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#@&  Van an toan giéng sau (SSSV)

GEOPET

+ p,: Khoi lugng riéng khong trugt (Ibm/ft?)
+ pn = pl"'l +pg7\‘g
+v_: Van toc cia hon hgp qua van
+ C, = 0,233+8,4.10Nv+6,672B-11,66p2

+ Nv=q, /q; =(1- A)/A;;
+ M=q, /(q; +q,);
+B=d/D

vGi d: DPudng kinh cia van va D: Pudng kinh trong 6ng khai thac;

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




e GAc van va goc 6ng

GEOPET

flL/d=K
L = Kd/f
Trong do:
+ D: Pudng kinh 0ng tuong duong;

+ f: hé sO ma sat cia dong chdy trong Oong

+ L: Chi€u dai 6ng tuong duong

+ K: Phu thudc vao loa1 van.

Céng nghé khai thac déu khi 134 PGS. TS. Lé Phwéc Héo




R Bang hang so K theo loai van

GEOPET

Loai van

Van cua

Van goéc

Van cau

Van chdn

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




TRUONG PAI HOC BACH KHOA TP. HCM
ﬂ KHOA KY THUAT BIA CHAT VA DAU KHI

GEOPET

BAI GIANG CONG NGHE KHAI THAC DAU KHi

QUY TRINH HOAN THIEN GIENG

Giang vién PGS.TS. Lé Phuwdc Hao
Email ; lphao@hcmut.edu.vn
Tel ; 84-8-8654086




#&  QUY TRINH HOAN THIEN GIENG

GEOPET

. Tram xi mang cdt 6ng chong khai thac

. Ban mé via
. Lap dat thiét bi khai thac

. Goi dong s&n pham

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




CAC COT ONG CHONG

Cac loai ong (Tubulars)

Production Ong chong

: Ong chéng Ong chon
Casing Trung gian 5 s 5 5

bé miit dinh hudng

i




& CHONG ONG KHAI THAC

GEOPET

M6t s6 bd phan clia 6ng chong

Chén dé 6ng chong Vong do

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao



#& CAC DUNG CU DINH TAM

GEOPET

Céc "lbng” dinh tdm c6t 6ng

Céng nghé khai thac dau khi 140 PGS. TS. Lé Phwéc Hao




#& CAC DUNG CU NAO

GEOPET

Céc dung cu (chdi) nao

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




/& VONG XOAY VA GIO TRAM

GEOPET

Vong xoay

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao



#&  HA COT ONG CHONG KHAI THAC

GEOPET

+ Can ha cdt 6ng cang nhanh cang tot, nhwng van toc tha cot 6ng ciing
bi han ché tuy theo ap lwc dw ma né gay 1én day va thanh giéng khoan.

+ Khi ha cot 6ng dén day, co6 thé diéu chinh thanh phan dung dich tuan
hoan ddng thoi thao tac nang tha cdt dng chdng dé 1am cho cac dung
cu nao thanh giéng khoan hoat dong. Viéc tuan hoan dung dich dirng
lai khi:

- Dung dich khdng con nang mun khoan Ién nira

- Lwong khi it va khéng thay doi

- Khéng c6 hién twong mat dung dich va xam nhap cua chat 1dng

- Toan bd thé tich dung dich khoan tuan hoan la déng nhat

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B QUY TRINH TRAM XI MANG

GEOPET

Tram xi mang la dat vira xi mang thich hop trong khoang

khéng hinh xuyén gitra thanh giéng khoan va I&p 16t thanh

giéng & mot chiéu sau xac dinh. C6 nhiéu cach tram xi mang

kKhac nhau:
- Tram xi mang |6t thanh giéng hoac cdt dng

- Tram xi mang dwdi ap suat goi la tram lén chat qua céac 16 duc

thing 6ng

- P&t cac nat tram xi mang & giéng khoan tran

Céng nghé khai thac dau khi 144 PGS. TS. Lé Phwéc Hao




& CAC GIAI POAN TRAM XI MANG

GEOPET

- Tram xi mang so’ cap

- Tram xi mang hai tang

- Tram xi mang c6t dng chdng Itrng
- Ep xi mang

- Dat cac nut tram xi mang

Khi tién hanh trdm xi mang, can chi y dén nhirng dac tinh

cua xi mang va chon vira xi mang phu hop.

Céng nghé khai thac déu khi 145 PGS. TS. Lé Phwéc Héo




D

GEOPET

BAN MO VIA

Sau khi trdm xi mang cdt ong chong khai thac, tang chira bj cot
ong chdéng va vanh da xi mang bit kin, nén phai tién hanh ban mé
via.

Phwong phap ban mé& via phd bién nhat 1a dung dan nd tao ap
suat

C6 thé tha thiét bi ban mé via bang cap hoac can khoan trwdc khi
lap dat thiét bj long giéng khai thac, hay tha sing ban mé via bang
cap vao trong 6ng khai thac, hoac gan trwc tiép vao dau codt 6ng
khai thac. Phuwong phap nay cho phép tién hanh khai thac néu
dong chay duwoc thiét 1ap ngay sau qua trinh ban mé via ma khéng
phai dap giéng vé sau dé |1ap dat thiét bi khai thac Idong giéng

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




P QUY TRINH BAN MO VIA

GEOPET

GOm ba giai doan:

1. SUng ban mé& via dwoc ha ddi dién tang san pham

2. Kich n6

3. Dong chat lwu tir via chay vao giéng

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ BAN MO VIA
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Perforated
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B VI TRi BAN MO VIA

GEOPET

Vij tri ban mé& via thworng dwoc xac dinh nhw sau:

- Khi via chira dau c6 tang nwéc day, nén mé via & phan
trén (noc) cla ddi sdn pham

- Khi via chtra dau c6 mi khi, nén mé via & phan gan day
cua d&i sdn pham

- Khi via chira dau vira co6 mi khi va tang nwée day, nén
m& via & phan gitra clia d&i sdn pham

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B LAP DAT THIET Bl KHAI THAC

GEOPET

- Sau khi hoan tat cong viéc ban mé via, mét cot 6ng

dwdng kinh nho (cdt ng khai thac) sé dwoc 1ap vao

giéng lam dworng dan dau tir day giéng 1én bé mat

- Packer dwoc dat gitra cot khai thac va cdt 6ng chong
khai thac & ngay trén noc tang san pham gitp cho chat
lwu khai thac chay tir thanh hé qua cac 16 ban mé via

vao trong cot ong khai thac va di 1én bé mat.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#& AP DAT ONG KHAI THAC

GEOPET

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




ﬂ PACKER

GEOPET

L
a
§
|
1

Céng nghé khai thac dau khi . TS. Lé Phwéc Hao




B LAP DAT DAU GIENG KHAI THAC

GEOPET

= Pau giéng khai thac dwoc 1ap dat phia trén bo dau ong

chong. Cot dng khai thac trong giéng dworc treo tir cay
théng khai thac sao cho san pham khai thac chay theo

cot Ong khai thac vao cay théng khai thac.

= San phadm khai thac co6 thé dwoc kiém soat nhd cac van

tiet lwu lap trén cay théng khai thac

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




d LAP DAT BDAU GIENG KHAI THAC

GEOPET

Cay thong khai thac (Christmas Trees) ~ Dau ong khai thic va thiét bi treo
(Tubing Heads and Hangers)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B LAP BDAT VAN TIET LUU

GEOPET

Van tiét lwu (Beans and Chokes)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




TRUONG PAI HOC BACH KHOA TP. HCM
ﬂ KHOA KY THUAT BIA CHAT VA DAU KHI

GEOPET

BAI GIANG CONG NGHE KHAI THAC DAU KHi

HOAN THIEN GIENG KHAI THAC

Giang vién PGS.TS. Lé Phuwdc Hao
Email ; lphao@hcmut.edu.vn
Tel ; 84-8-8654086




& NOIDUNG

GEOPET

+ Phan loai

+ Cac phuong phap hoan thién
+ Tinh toan thi€t ké

+ Dung dich hoan thién giéng

+ Ban mo via

+ Goi dong san pham

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  PHAN LOAI

GEOPET

+ Theo s6 tang khai thac: don tang, da tang

+ Theo sb can khai thac: Can don, can d6i, can ba

+ Theo bé mit phan cach giita day giéng va tang san pham:
. Hoan thién giéng than tran

. Hoan thién giéng v61 6ng loc va cheén so1

. Hoan thién giéng vd1 6ng chong, tram xi mang va ban mo via

+ Theo phuong phap khai thac:
. Ty phun

. Cac phuong phap co hoc:
- Gaslift
- Bom ly tam dién chim
- Bom cén hut
- Bom pittong thuy luc

Céng nghé khai thac déu khi 160 PGS. TS. Lé Phwéc Héo




R HE SO HOAN THIEN GIENG

GEOPET

- D¢ tinh toan ton that ap suat gay ra b Gas sales
FIoF\’Ning Wellhead
ressuge Horizontal Flovline

bo1 cong tac hoan thién giéng, hé so Separator

hoan thién dugc b6 sung gi€éng vao

phuong trinh dong vao:

Vertical or Inclined

Pr =Py =A.qy T B-Qo2

PR2 _ ow2 = A°qsc T B'q502

Flow Through
Porus Media
P, K, IPR

—_i

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#& HE SO HOAN THIEN GIENG

GEOPET

= A : hé so chay tang

= B : h¢ so chay ro1

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#& HE SO HOAN THIEN GIENG

GEOPET

A=Ap+Ap+Ag
B=B, +B,+B,

Ag Bg: cac thanh phan chay tang va rdi trong via

Ap, Bp: cac thanh phan chay tang va roi trong 16 ban

Ag, B cac thanh phan chay tang va r6i trong 1én soi

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&. HOAN THIEN GIENG THAN TRAN

GEOPET

- Ong chong dat trén ndc ciia tang san pham, thanh hé

khong tram x1 mang va khong ban mo via

- Thich hop véi tang san pham c6 chiéu day 16n, cau tao

boi loai da cling, vitng chac khong bi sup 15

- Céc wu nhuoc diém (tham khao Co s6 khoan & khai

thdc dau khi)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#& HE THONG PIEM NUT

GEOPET

Location

Separator
Wellhead
Pwf

Pr

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8 HE SO HOAN THIEN GIENG

GEOPET

Anh hudng cia qué trinh hoan thién giéng dén dic tinh
dong chay 1a 1am thay doi hé s6 tham cua via do bi

nhiém ban hoic duoc kich thich

D01 vo1 dau: Ap =

Déi voi khi: Ay =

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8 HE SO HOAN THIEN GIENG

GEOPET

Sy = (kg/ky -DIn(ry/r,,)

k r: d6 tham khong do61 cua via do1 vol dau

k,r: do tham khong do1 cua via do1 voi khi

S,: hé s6 skin do thay d6i d6 tham xung quanh giéng
kg: d0 thim cuia via

kp: d0 tham ctia ving nhiém ban

r,: ban kinh giéng

ry4: ban kinh vung b1 nhiém béan

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8 HE SO HOAN THIEN GIENG

GEOPET

Ta tinh By tu cac phuong trinh sau:

D01 voi dau: By=

Poi v6i khi: Bp=

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D HOAN THIEN BANG ONG CHONG LUNG, PUC LO
VA LEN SOI

GEOPET

- Trong via tram tich, xi mang gan két giira cac hat yéu dan nén
cat s& theo dong san pham vao giéng

-Str dung 6ng chdng limg cé duc 16 d6i dién véi tang san pham
- Vanh xuyén giita than giéng va 6ng ling duoc lén day cat tho
hon cat via

- Hau hét cac giéng duogc 1én s6i c6 dd tham cao do tinh khong

gan két tu nhién cia soi 1én

- S6i 1én 1am giam ton that ap suat do ving nén ép gy ra xung
quanh 16 loc

- Sau mét thoi gian khai thac, ton that 4p suat ciia dong chay doc

theo nhitng 16 loc bi lap day cat s& ting dang ké

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8 HE THONG DIEM NUT

GEOPET

Location Remarks

Z
o
Q.
(1)

Separator

Surface Choke Functional
Wellhead

Safety Valve Functional
Restriction Functional
Pwf

Pwfs

Pr

Gas Sales

Stock Tank

2 =200 NOOOR,WN -

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8 HE SO HOAN THIEN GIENG

GEOPET

- D061 vo1 dau: A=

Bs=

- Doi voi khi: A=

N: tong s6 16 ban Bs=

ks: dO tham cua so1 len

L: chiéu dai kénh dan cua 10 ban

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8 HE SO HOAN THIEN GIENG

GEOPET

Chiéu dai kénh dan bang hiéu giita ban kinh giéng
khoan va ban kinh ngoai cua 6ng loc (hay ban kinh
giéng khoan trir ban kinh trong ctia ong chong).

Dé phan tich cong tac hoan thién giéng bang ong loc co

Ién soi, can tach hai thanh phan ton that ap suat trong

via va ton that doc theo 16p séi lén:

Pr =Py =Pr- Py + (Pyg- Pyp)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8 HE SO HOAN THIEN GIENG

GEOPET

Phuong trinh biéu dién hai loai ton that ap suat nay

cO dang:
» D6i v6i dau: Py- P o = Ag.q + Gg.q,2

Pt Pt = AG-% T BG-%z

wis wf

* D6i v6i khi: Pp2- P2 = Agp.q,. + Bg.q,.2
owsz_ ow2 = AG'qsc T BG‘q802

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




£ HOAN THIEN GIENG BANG ONG CHONG, TRAM
XI MANG VA BAN MO VIA

GEOPET

- Chiéu dai 6ng chong khai thac duge dit sudt thanh hé va xi mang phai duoc
lap day khoang khong vanh xuyén gitta 6ng chong va thanh giéng khoan

- Cho phép chon lya tang can ban mé via

- Dung cho giéng siu, d4 thanh hé yéu va kém bén viing

- Vén dé quan trong nhat 14 xac dinh hiéu suit bin mé via. Hiéu qua cua cong
tac hoan thién phu thudc vao: s6 luong 16 ban, kich thudc va chiéu siu 16 ban ,
kiéu 18 ban, goc pha

- Su nén ép ctia thanh hé xung quanh 16 ban sau khi bin via cé thé lam giam
dang ké hiéu qua hoan thién giéng

- Can xac dinh chinh xac khoang ban m¢ via, tranh cac vung c¢6 thanh hé qua

yéu hoic khong co san pham, tranh dong chat luu khong mong mudn chay vao

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8 HE SO HOAN THIEN GIENG

GEOPET

Hi€u qua cua cong tac hoan thién gi€ng phu thudc vao ca via va 16

bin
Pr- P, = (Ag + Ap) + (Bx + BP)qu
PR2 i ow2 = (AR + AP)qsc + (BR T BP)qSC2

Thanh phan chay tang trong 16 ban bao gom anh hudng ctia mat do

va ki€u 16 ban, anh huéng cua su nén chat xung quanh 16 ban.

Nhirng anh hudng nay co tinh dén trong cac phuong trinh:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8 HE THONG DIEM NUT

GEOPET

— Gas Sales

Separator

Stock Tank

AP1 = (Pr - Pwfs) = Loss in Porus Medium
AP2 = (Pwfs - Pwf) = Loss across Completion
AP3=(P UR -P DR) = Loss across Restriction
AP4=(P usv -P Dsv) = Loss across Safety Valve
AP5 = (Pwh -P DSC ) = Loss across Surface Choke
(
(
(

AP6=(P DSC -Psep) Loss in Flowline
AP7 = (Pwf - Pwh) Total Loss in Tubing
AP8 = (Pwh - Psep) = Total Loss in Flowline

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




o8 HE SO HOAN THIEN GIENG

GEOPET

Doi1 voi dau: Ap =

Déi voi khi: A, =

Khi biét d6 thAm doc: Sp=

h: chiéu dai tong cOng cua via, ft

h,: chiéu dai khoang ban m¢ via, ft

k, d6 tham cua via theo phuong ngang, md

K: d6 thAm doc, md

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#& DONG CHAY DOC THEO VUNG BI NEN EP

GEOPET

Sap=

h chiéu day tong cong cua via, ft
L, chiéu dai 16 ban, ft
N: tong so 16 ban

kg: d0 thidm via, md

kg,: d0 tham vung bi nén ép, md

rp: ban kinh 10 ban, in

rgp: ban kinh vung b1 nén €p, in

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




# & DONG CHAY DOC THEO VUNG BI NEN EP

GEOPET

- Phan ton that ap suat 16n nhat doc theo 16 ban 1a do

dong chay r6i qua vung bi nén ép. Cac phuong trinh:

+D061 vo1 dau:B, =

+ Poi v6i khi: B, =

+ H¢ so van toc:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  VI'A XI MANG

GEOPET

Phu thudc vao:

Nhiét d6 tinh & day giéng khoan quy dinh thoi gian dong cung (thoi
gian ¢6 thé bom phun xi ming)

Nhiét d6 tuan hoan ¢ day giéng khoan (s& lam thay doi thoi gian dong
cung)

Ty trong phu thudc vao ap luc dia tinh ciia mot s6 tang dat da da khoan
qua

P06 nhot déo cua vira va dac tinh loc cua no

Céc thong s6 luu bién cua vira

Thoi gian dong climg va gia ting d6 bén chiu nén

Do bén clia da xi ming va cac nhan to khac nhau c6 thé lam hu hai nd
(nudc via dan mon, nhi€t dd cao)

Vita str dung chu yéu gom xi mang va nudc, c6 thém mot so chat phu gia
Chung loai x1 mang st dung tuy thudc vao chiéu siu va nhat 1a nhiét d6 &
day giéng khoan va c6 thé tiép xtic voi nude via an mon

Céc loai xi mang va diéu kién st dung (xem sach Co s¢ khoan va khai théc
dau khi)

Céng nghé khai thac déu khi 180 PGS. TS. Lé Phwéc Héo




- HIEN TUONG NGAM NUOC CUA XI MANG

GEOPET

- Qua trinh: bat dau tir thanh phan khan vdi cac chat kém 6n dinh r6i téi cac chat
6n dinh hon.

- Khi lugng nudc khong du, cac thanh phan nay két tinh lai va tao ra sy hoa tan
m&i ctia cac thanh phan khan. Nhu vy s& xay ra su lién két dan dan cua céac

tinh thé hinh kim cho dén khi dong climg toan bo hé thong.

- M6t so yéu t6 tac dong dén su ngdm nudc cua xi mang:

= Nhiét d0: anh hudong rat 16n dén van toc ngdm nudc cua xi mang. Khi
nhiét d0 tang s¢ lam giam thot gian dong cirng xi mang

Ap luc: su ngdm nudce tang theo ap luc

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  SU NHIEM BAN

GEOPET

- Xay ra trong qua trinh tron vo1 nudc dung hoac tron 1an véi cac

chat 16ng c6 trong giéng khoan

- Moi su thay ddi tinh can bang trong pha c6 nudc do bo sung ma
khoéng kiém tra cac nguyén to tan dugc hodc khong tan déu tac

dong dén viéc ngdm nudc cua xi mang nhu NaOH, Na,CO;,

Na,SiO; lam ting nhanh qua trinh dong cimg (khé c6 thé du doan

duoc)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#& CAC CHAT PHU GIA

GEOPET

- Chat lam d6ng nhanh: lam ting nhanh qua trinh dong ctimg xi mang & nhiét do
thap hoic khic phuc hiéu tng lam dong cham cua cac chat phu gia khéc, cho phép
giam thoi gian cho doi trude khi khoan tiép

- Chat lam d6ng cham: lam chdm qua trinh dong ctng cla xi mang, ting thoi gian
bom vira khi nhiét 46 d4y giéng cao hodc hiéu img ctia chat phu gia khac c6 nguy
co 1am giam dang ké thoi gian bom vira vao giéng

- Chat lam nhe: khi tron véi xi mang thi gdy hiéu ung lam giam ty trong vita dong
thoi giam gia thanh nhung anh hudng dén thoi gian dong cimg va stc khang nén
ctia xi ming nén phai khic phuc bang cac chat phu gia thich hop

- Céc chat kiém soét d0 loc: 1am vira khong mat nudc do loc qua cac tang tham

nhung c6 thé gay ra su dong cimg khong dung luc hoic dong cting do thiéu nudc

can thiét dé thuy phan va két tinh cac thanh phan ctia xi ming

Céng nghé khai thac déu khi 183 PGS. TS. Lé Phwéc Héo




#&  DPUC LO ONG CHONG TRONG GIENG

GEOPET

C6 thé str dung 1 trong 4 phuong phap sau:

+ Pan
+ Min (dan 10m)
+ T1a xuyén

+ Tia thuy luc - cat

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  DPUC BANG PAN

GEOPET
Loai dan c6 tac dung ban tirng loat: tao ap luc 700KG/cm?2
va & nhiét do lam viéc la 127°C
Loai dan c6 chtra thudc né nham gia tidng kha nang duc
ma va hiéu qua dé ban via day
= Loai dan c6 tac dung ban ndi tiép: dé giam tac dong cua
ap luc 1én ong chong va giit 6ng chong khai bi bién
dang va nut vO
Loai dac c6 tac dung ban tach biét: chi ban ting vién
theo thir tu da dinh. Loai dan nay dwoc str dung dé ban
via san pham méng va giita ching cd xen ké badi cac
tang chira nwéc hoac chira set
— Puc bang dan dwoc st dung cho dat da khédng qua cung va
vanh xi mang xung quanh 6ng chong y¢cu

Céng nghé khai thac dau khi 185 PGS. TS. Lé Phwéc Héo




#&  DPUC BANG MIN HAY DAN LOM

GEOPET

- Loai dan 16m khac véi céac loai dan ké trén 13 thay thé dau dan

bang dau 16m (ngu 161) co tac dung nd cham

- Pau dan 16m phong ra duc cot 6ng chong va vanh tram x1 mang

o1 ti€p tuc di sdu vao via d€ no va tao thanh nhitng khe ranh phu

— Ban min ¢ nhitng 16p dat da chit sit va c6 d6 tham thap

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  DPUC BANG TIA XUYEN

GEOPET

- Puc bang tia xuyén, chat tao n6é va co strc xuyén rat manh

- Van toc ctia nhitng tia n6 khoang 8000- 10000 m/s véi ap luc
khoang 300 triéu KG/cm?

- Loai tia xuyén cho phép tao nhitng khe sau vao via nén bao dam

taing d6 tham

— Sur dung t6t nhat cho loai da cung, do thadm kém.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  DPUC BANG TIA THUY LUC - CAT

GEOPET

- Nwéc tron céat co tinh mai mon cao dwoc bom qua voi phun cua thét bi véi ap
suat tir 1500- 3000 KG/cm?

- Miéng cua thiét bi phun céat dwoc ché tao tir hop kim rat cieng dé chong mai
mon. Duwong kinh cua voi phun khoang 3 — 6 mm

- Cat c6 dwong kinh tr 0.2 — 1.2 mm

- Ty ¢ cét trong nuéc tir 50 — 200 g/l (Ilwong cat khoang 8 — 10 tan/lan xi ly)

- VVan téc duc 16 cot ong chéng va dat da 0.6 — 0.9 mm/s

- Khi ban thuy luc cat, thiét bi miéng giéng khi l[am viéc phai dat téi 70 MPa va
may bom tram xi mang c6 céng suat I6n dé ép hon hop chat long cat

- Nhwoc diém cua phwong phap bin tia thuy lec — cat 1a can khéi lwong thiét bi

k§ thuat co cdng suat 1on va céng tac chuan bi va tién hanh trén quy mé 16n, s6
lwong ngwoi tham gia nhiéu nén chi phi rat cao (it dwgc ap dung)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




& GQI DONG SAN PHAM VA QUA TRINH KHOI PONG
GIENG

GEOPET

Phu thudc vao cac yé€u to:
+ P0§ siu cua giéng va ap suit cua via
+ Tinh chat cua dau hoac khi c¢6 trong via

+ Pac tinh vat ly cua dat da va mirc do bén virng cua

chung va cau truc giéng.

+ Thiét bi k¥ thuat san c6

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#@&  CAC PHUONG PHAP

GEOPET

+ Giam ty trong cot dung dich trong giéng bang cach thay

dung dich nhe¢ hon nhu nudc, dau, chat long tao bot, chat long

ngam khi

+ Ha muc chat 1ong trong giéng: nhd may nén khi hoic may

bom sau, pittong hoac gau muc

+ Két hop ca 2 phuong phéap

(xem Co s6 khoan va khai thdc dau khi)

Céng nghé khai thac déu khi 190 PGS. TS. Lé Phwéc Héo




TRUONG PAI HOC BACH KHOA TP. HCM
@ KHOA KY THUAT BIA CHAT VA DAU KHI

GEOPET

BAI GIANG CONG NGHE KHAI THAC DAU KHi

GIENG BA NHANH

Giang vién : PGS.TS. Lé Phwéc Hao

Email ; lphao@hcmut.edu.vn
Tel ; 84-8-8654086




- NOI DUNG

GEOPET

< Tong quan vé giéng da nhanh

< Phn loai ging da nhanh

<+ Cong nghé hoan thién giéng da nhanh

% Két luan

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

ceorr Khai niém

Giéng da nhanh (multilateral well) gdom mot than
giéng chinh véi nhiéu nhanh phat trién va kéo dai
ti than giéng chinh

Than giéng chinh (thang ddng hoac nam ngang) c6
duong kinh 16n sé dugc khoan dén chiéu sau xac

dinh

Céc giéng nhanh dugc khoan dinh huéng xuat phat
t than giéng chinh dén chiéu sau thiét k&, c6 thé
ctng nam trong 1 thanh hé hay trong nhiing tang
san pham khac nhau

Giéng da nhanh c6 thé 1a su két hgp gitia giéng
khoan dinh huéng va giéng khoan ngang

Céng nghé khai thac déu khi 193 PGS. TS. Lé Phwéc Héo




GEOPET

d Minh hoa ctia giéng da nhanh

Multilateral Well

1 Remevable:

Whipstock

B 3.Muleshoe Shgev
Favith Reference

& 4. Anchor

Céng nghé khai thac dau khi

PGS. TS. Lé Phwéc Hao




@ Lich s& hinh thanh va phat trién gi€ng da nhanh

GEOPET

Cac k¥ su khoan cia Nga da thu
nghiém giéng da nhanh dau tién tur
nhiing nam 1950.

- Ngay nay, v6i nhing hé théng
chuén gidp xac dinh chinh xac cac
doi tugng ap dung cong nghé khoan
giéng da nhanh, sy ti€n bo cla
cong nghé ché tao vat liéu, ky thuat
hoan thién, su thdng nhat vé cach
phan loai... da dua cong nghé
giéng da nhanh tré nén rat pho
bién trén toan thé gigi.

:.- -. = mrig -
Mat cat du’ng Cua gleng da

nhanh dau tién trén thé& gidi

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Lgi ich cta giéng da nhanh

GEOPET

Lgi ich vé ky thuat

- Tang su tiép xuc vdi via

- Tang do lién thong gilia cac via bi cach ly

- Tang hiéu suat quét

- Giam su hinh thanh ma nuéc

- Gidam hién tugng sinh cat

- Tham do hiéu qua viing c6 cau trdc dia chat phc tap

- Gidm thiéu cac yéu t6 tac dong moi trudng

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Lgi ich cta giéng da nhanh

GEOPET

Lgi ich vé kinh t&
- C6 thé dugc phat trién ti giéng thong thudng san c6

- D0i v6i cac giéng khoan trén dat lién, gidm dién tich vathiét

bi bé mat

- DBai véi cac giéng khoan ngoai bién, gidm so lugng subsea,

gidm trong lugng va cong suat cho cac cong trinhbién

- Chuyén cac mé can bién thanh cac mé thong thuong

- Giam chi phi van hanh va phat trién mé

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#@&  Kho khan thuong gip

GEOPET

Kho khan vé ky thuat

- Ky thuat khoan va hoan thién gié€ng phc tap

- Mot s6 loai gi€éng khong pht hgp cho cong tac can thiép
giéng vé sau: lam sach, kich thich, kiém soat cat...

- Kiém sodt giéng trong qua trinh khoan va khai thac phdc
tap

- Nhay cam d6i v6i dat da khong dong nhat va di hudng

Kho khin vé kinh té&

- Chi phi khoan giéng ban dau cao hon so v6i giéng ngang,
va giéng thong thuong

- X&c suat rudi ro cao han giéng thong thuong

- Phdi xac dinh va lya chon doi tugng thich hgp

Céng nghé khai thac déu khi 198 PGS. TS. Lé Phwéc Héo




L Doi tugng ing dung cla giéng da nhanh

GEOPET

Céac via dau ndng

Céc via c6 do tham thap va cac khe niit ty nhién
Céac déi phan I6p hay nhing thanh hé khong dong nhat
Cac via bi cach ly thanh tting ngan

Cac via vé tinh

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




e Nhiing van dé can can nhic khi lua chon giai phap
khoan va hoan thién giéng da nhanh

GEOPET

- Lua chon hé thong giéng da nhanh thich hgp

- Phan tich nhiing rii ro c6 thé xay ra

- Cong nghé khoan dinh hudng

- Nhiing van dé trong diéu hanh — thi cong giéng

- Tinh 6n dinh va dic diém cta dat da trong thanh hé
nhanh khoan giéng

- Anh hudng tinh bat dong nhat va bat dang hudéng cla
hanh hé

- Ky thuat hoan thién giéng pht hgp

- Dy doan vé dong san pham trong toan bo giéng da
nhanh

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Phan loai giéng da nhanh

GEOPET

Dua theo muic do phtc tap cta giéng (ngi tiép xdc gita
than chinh va than nhanh) thi hé théng giéng da nhanh
dugc chia lam 6 cap do:

cd than giéng chinh va than nhanh déu la
giéng than tran, khong c6 6ng loc Iting hodc dau ndi ré
nhanh

Giéng dugc st dung trong thanh hé c6 két viing chac,
ddc biét la tai ndi ré nhanh. Kha nang can thiép vao

giéng va kiém soat dong chay la rat han ché

Céng nghé khai thac déu khi 201 PGS. TS. Lé Phwéc Héo




@ Phan loai giéng da nhanh

GEOPET

than giéng chinh dugc chong 6ng va tram xi mang
con nhanh bén van dé than tran hay c6 thé treo vao nhanh
bén 6ng loc Iting c6 cac ranh dai va hep hay diung dau néi

co hoc

- Giéng loai nay dho phép can thiép vao giéng chinh dé

dang va cdi thién khd nang phuc hoi nhanh bén.

- Nhdnh bén dé than tran nén khong c6 kha nang phan tach
dong chdy hay bdo toan ap suat qua nhanh ré. Loai giéng
nay rat thong dung cho thanh hé carbonate hay thanh hé sét

on dinh (khong can céc thiét bi kiém soét cat)

Céng nghé khai thac déu khi 202 PGS. TS. Lé Phwéc Héo




@ Phan loai giéng da nhanh

GEOPET

Vé co ban tuong tu nhu loai giéng cap 2, nhung nhanh
bén cliing chong 6ng nhung khong tram xi mang.
- Ong chéng Iiing hay 6ng loc dugc dua vao nhanh bén va neo
trong than chinh nho dau treo 6ng chéng Iing
- Loai giéng nay khong c6 khd nang cach ly mét cach chd dong
gitia than chinh va than nhanh, nhung n6 két n6i kha hiéu qua
gitia than nhanh va than chinh so véi loai giéng cap 2

- Loai giéng nay thich hgp dé khai thac két hgp cac tang

carbonate hay cac thanh hé cat két

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Phan loai giéng da nhanh

GEOPET

Than giéng chinh va than nhanh déu dugc chéng

6ng va trdm xi mang

- 6ng chong Iting trong than nhanh dugc tram xi mang lién

vao than chinh tao dd bén co hoc rat cao

- Loai gi€ng nay thich hgp cho cac tang san phdm c6 ap suat

- Giéng cap 4 khong c6 kha nang ngan cach ap suét, nhung
c6 thé can thiép vao giéng chinh lan nhanh bén thuan lgi
han

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Phan loai giéng da nhanh

GEOPET

Loai giéng nay la su két hgp cda giéng cip 3 va 4

- C6 céc thiét bi cach ly ap suat tai nai tiép xdc gitia 6ng

chong trong than chinh va 6ng ltGng 6 than nhanh

- Loai gi€ng nay thich hgp cho khai thac cac tang san phdm

riéng biét c6 ap suat cao hay diém ré nhanh nam trong tang

san pham can c6 nhiing thiét bi ngan ap suat hay phan tach

chat luu va tap chat ca hoc trong via

- Kha nang can thiép vao giéng la dé dang

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Phan loai giéng da nhanh

GEOPET

Loai gi€ng nay c6 kha nang ngan céch 4p suat bang
chinh ban than éng chong dugc trdm xi mang cach ly ma

khong st dung cac thiét bi hoan thién

-Loai giéng cap 6 thich hgp cho cac via can ngan 4p suat véi

ong chong c6 duong kinh [6n, tai nhiing viing bién sau

- Do chénh ap tai dau ré nhanh sé rat khac nhau, phu thudc

vao kiéu cting nhu kich thudc cta dau ndi

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Phan loai giéng da nhanh

GEOPET

la loai giéng c6 mdc phdc tap cao hon cap 6

- Dung thiét bi dau ndi ré nhanh dac biét chia than giéng
chinh dudng kinh [6n thanh 2 than giéng nhanh nhé hon va

c6 kich thudc bang nhau

- V& mat cdu tric hoan thién gi€ng thi cap 6S c6 do phic

tap cao nhat. Nhung bén canh dé cap 6S lai ¢6 khd nang

cach ly ap suat va thuy luc cao nhat

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Phan loai giéng da nhanh

GEOPET

- Dya vao 2 yéu t6: cdc md ta vé than giéng va mo ta dau

ndi - Cach phan loai nay mo ta vé nhing dac tinh ky thuat

cda than giéng chinh va than giéng nhanh

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Cac bo dung cu do

Thiét bi nay do cac thong s6 vé dia chat, dic tinh vat
ly ctia dat da thanh hé dang khoan qua (d6 bao hoa
hydrocacbon, thanh phan thach hoc)

SO lieu LWD dugc dung dé danh gia trii lugng via, chat
lugng thanh hé

Thiét bi nay do cac théng s6 nhu: géc phuang vi, géc
nghiéng, goc doc... Hai thong s6 ca ban la géc phuong
vi va géc nghiéng cla 16 khoan sé gitp diéu chinh
choong khoan di theo quy dao da thiét k€ mot cach
hiéu qua

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




P

C4u tric cta bo dung cu day
GEOPET
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Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




TRUONG PAI HOC BACH KHOA TP. HCM
ﬂ KHOA KY THUAT BIA CHAT VA DAU KHI

GEOPET

BAI GIANG CONG NGHE KHAI THAC DAU KHi

CONG NGHE
HOAN THIEN GIENG DA NHANH

Giang vién : PGS.TS. Lé Phwéc Hao
Email ; lphao@hcmut.edu.vn
Tel ; 84-8-8654086




P& Khii niem va dic diém

GEOPET

Hoan thién giéng bao gdbm nhiing cong tac ndi tiép nhau ké
t khi két thdc qua trinh khoan dén khi c6 thé dua giéng vao
khai thac. Nhiing cong tac co ban bao gom:

% Chong ong khai thac dén vi tri thiét k& tai n6c tang
san pham

% Tram xi mang vao doan 6ng chong da dat

% Lap dat cac thiét bi cong nghé can thiét phuc vu cho
cong tac khai thac

% Goi dong sdn pham, tao kénh dan cho chat luu t via
chdy vao ddy giéng véi luu lugng thich hgp

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Cac phuong phap hoan thién giéng da nhanh

GEOPET

- Trong hoan thién giéng da nhanh thi viéc hoan thién cac nhanh bén
cing rat quan trong. C6 3 phuong phap dé hoan thién cac than nhénh
clia gi€ng da nhanh két hgp véi hé thong cac dau ndi ré nhanh:

= Than nhanh bén c6 thé dudgc hoan thién than tran
= Chéng 6ng va trdm xi mang va ban mé via 6ng chong

= Hoan thién véi cac éng khai thac duc 16 c6 Iudi loc — chén séi

- Ngay nay trong hau hét cac giéng da nhanh, mai lién két gitia than
nhanh va than chinh déu dya trén chat lugng cla xi mang tram dé tao
nén nhiing su két noi toét véi kha nang cach ly cao.

- Khi hoan thién giéng két hop st dung nhiing hé thong dau ndi ré
nhanh nay thi sé tranh dugc hién tugng suy giam duong kinh trong theo
cac cap ong chong va khai thac

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Cac phuong phap hoan thién giéng da nhanh

GEOPET

VGi nhiing gi€ng c6 than giéng nhanh nhé hon hodc bang 6
'/ inch thi hé thong thiét bi hoan thién giéng bao gom:
— Hé thong ban ma 16 trén 6ng chong van hanh thong

qua coiled tubing

— Dau treo 6ng Iting

— Packer khai thac

— Thiét bi kiém soat dong chay

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




@ Cac phuong phap hoan thién giéng da nhanh

GEOPET

nhing manh vun cGa qua trinh ban mé via cé thé
giam do tham hiéu dung dan dén viéc han ché& dong chdy. Vi viéc sa
dung hé thong ban mé via dudi can bang dugc tha bang tubing 2 1/8
inch sé giam thiéu khd nang lam nhiéu ban tang san pham.

hé thdng bao gom cac dng truot (sliding sleeves),
nipple, va cac ndt can van hanh trén tubing hay coiled tubing véi ap
suat va nhiét do l1én dén 10.000 psi va 450°F. Cac thiét bi nay c6 thé dat

tai bat c vi tri nao trong than nhanh va c6 thé thu hoi dugc

c6 thé 1ap dat trong cac than nhanh nam ngang, than
giéng nhanh c6 ban kinh cong nhé, phuc hoi hay xa ly giéng

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Mot so thiét bi hoan thién than nhanh tién tién

GEOPET

- Tang tinh &n dinh chGa thanh giéng, tao kha nang céch ly va x& Iy cuc bo nhiing
doan giéng xac dinh.

- Cho phép can thiép vao giéng véi khd nang quan |y via hiéu qua han.

- ECL dugc két hgp v6i hé thong treo 6ng Iting (Liner Hanger System) va dua trén
nguyén tac gian né 6ng nha ap suat thiy luc. ECL c6 thé gian né trong khodng tu
2 7/8 inch cho dén 5 2 inch tay theo 6ng chudn ban dau.

- Viéc ting dung ECL trong khai thac la giam dugc lugng nuéc via xam nhap va
tang san lugng khai thac

-Thiét bi ECL thich hgp cho céc gi€éng da nhanh cé dudng kinh nhé (van hanh
kho khan hon so véi giéng thong thuong)

- ECL st dung trong giéng da nhanh khong bi giGi han béi chiéu sau va do dai
clia than nhanh trong tang san pham. Hé théng ECL gidp cuc dai héa dudng
kinh trong cta cac thiét bi khai thac, nhs vay t6i uu héa dugc qua trinh khai thac
sau nay

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Mot so thiét bi hoan thién than nhanh tién tién

GEOPET

Hé thong thiét bi ctia Baker Hughes gilp tiét kiém chi phi hoan thién giéng da
nhanh. ExpressTM 4p dung trong giéng da nhanh than tran sé gitp cho giéng c6
nhiing dac tinh ky thuat nhu la giéng dugc chéng 6ng suét va tram xi mang. Hé
thong dac biét nay két hgp 6ng loc cat c6 kha nang gian nd (expandable sand
control isolation) véi dau néi cach ly cuc b ting véi kha ning gian né (solid
expandable zonal isolation) va ciing dugc tha vao day than gi€ng nhéanh.
Uu diém cla hé thong nay la:

Chi s6 san pham khai thac t6t hon

Tang tudi tho cho giéng

Ngdn ngtia su hu hai cia thanh hé

Giam dong chdy va gidm 4p trong vanh xuyén

Tang do bén va do 6n dinh cda thanh giéng

C6 thé hoan thién gi€ng vé6i dudng kinh trong I6n hon nén giéng da

nhanh khai thac sé hiéu qua han, tao kha nang cach ly cuc bd

C6 thé st dung dung dich hoan thién giéng géc dau hay goc nuéc

Céng nghé khai thac dau khi 217 PGS. TS. Lé Phwéc Hao




ﬂ Cong nghé hoan thién giéng da nhanh cac cap

GEOPET

vao nhiing nam 1980, khi cong nghé khoan ngang phat
trién thi kiéu hoan thién giéng da nhanh cap 1 tré nén pho bién. Khong
can cac thiét bi mé clia s6 dng chéng, 6ng Iting, cac thiét bi kiém soat
dong chady khai thac va cting khong dugc trdam xi mdng.

ki€u hoan thién gi€éng cap 2 thong dung nhat 1a dat 6ng
truot (sliding sleeve) gitia packer dinh huéng va packer tha hai phia trén
Vi tri ré nhanh- Kha nang tach dong ti cac gi€ng nhanh cting la uu diém
cta ki€u hoan thién nay.

- Néu can khd nang can thiép vao cac nhanh thi thay vi st dung 6ng
trugt c6 thé st dung nipple. Thiét bi nay lam doi hudng trong 6ng khai
thac sé dugc dat trong nipple nay (hinh a). Coiled tubing sau dé6 c6 thé
lam viéc thong qua nipple dé phuc vu cong tac siia giéng.

Ngoai ra cé thé st dung mang xién “flow through” va 6ng Iéing c6 nhiing
ranh dai dugc dat 6 nhanh trén thong cla s6 6ng chéng (hinh b).

Céng nghé khai thac déu khi 218 PGS. TS. Lé Phwéc Héo




@ Hoan thién giéng cap 2

GEOPET

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




ﬂ Cong nghé hoan thién giéng da nhanh cac cap

GEOPET

6ng chong ling dugc tram
xi mang va dugc noi vao than giéng
chinh da chéng 6ng va trdm xi mang
cung véi mang xién, sau do tién hanh
ria gi€ng va thu hoi méang xién.

- Cac than nhanh dugc hoan thién
bang cac hé thong cho phép can thiép
vao giéng hay hé théng 6ng trugt c6
cling dac tinh ky thuat nhu giéng cap 2
phia trén.

- Quy trinh trdm xi mang va rda 6ng

chdng Iting la mot phan trong quy trinh

lap dat hé thong dau ndi ré nhanh

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




ﬂ Cong nghé hoan thién giéng da nhanh cac cap

GEOPET

dé hoan thién gi€ng da nhanh cap 4 gobm 2 nhanh riéng
biét, 1 packer cach ly dugc dat trong 6ng chong lting ctia than nhanh

-Thiét bi hoan thién ré nhanh 2 than kép (dual-bore diverter tool) dugc
dat trén packer dinh hudng

- 1 nhanh cda thiét bi gan vGi packer dinh huéng trong than giéng
chinh, nhanh con lai huéng vao than nhanh va noi vao packer cach ly
thay luc

- Sau d6 1 packer kép dugc dat vao phia trén thiét bi hoan thién kép
phia trén ctia s6 ré nhanh. Nhu vay trong giéng c6 3 diém dugc bit kin
cach ly hoan toan c6 thé chiu dugc mic chénh ap 1én dén 5000 psi

- Dong san pham c6 thé dugc kiém soat (d6ng hay ma3) nhd vao hé thong
van trong chudi 6ng khai thac ma khong can st dung céc nit cach ly
ddy giéng hoac éng trugt tam thai

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




ﬂ Céc ki€u hoan thién giéng cap 4

GEOPET

a. Khai thdc riéng biét; b. Khai thiac két hdp c. Hé thong Downhole SplitterTM

Céng nghé khai thac dau khi 222 PGS. TS. Lé Phwéc Hao




@ Dung dich hoan thién giéng (Drill-in Fluid)

GEOPET
Céc dung dich drill-in fluid (DIF) dugc thiét ké dac biét cho Ging dung
khoan tao nhanh cia gi€éng da nhanh.

rat thich hgp cho thanh hé cét két, bdo vé chac
chadn cho tang sdn pham va cac I6p vo sét tao ra dé dang bi rda troi bdi
dong san pham di lén.

- Thiét k& st dung trong cac via ap suat binh thudng hoac suy giam
nhiéu. Hiéu qua trong viéc tai tao dong chdy cta sdn pham tré lai trong

cac than giéng da bi hu hai.
Hé dung dich khong c6 nhiing hat ran ty do két

hgp ma ding mudi c6 do hoa tan cao dé bdo vé tang san pham nén
thich hgp cho qua trinh tao nhanh. Vi khong s dung axit hoa tan nén
khong pha hdy thanh hé.

cting giong nhu CLEAR-DRILLSM nhung véi dac tinh
luu bién thap va do boi tron cao nén khong thé dap Gng dugc nhiing
diéu kién khoan khic nghiét (yéu cau khong mat dung dich va han ché
thanh tao nh tuong trong qud trinh tao nhanh).
Céng nghé khai thac dau khi 223 PGS. TS. Lé Phuéc Héo




#&  KET LUAN

GEOPET

- Cong nghé khoan da nhanh la su tich hgp ctia cac cong nghé tién tién
nhat trong giéng ddng, giéng dinh hudng va nhiing ky thuat hién dai
thudc mot so linh vuc khac

- Ung dung ctia giéng da nhanh |4 rat da dang ti cac hoat dong tham
do—khai thac, phat trién mé dén phuc hoi cac giéng ci

- Cong nghé nay gidp cai thién chit s6 khai thac, nang cao hé s6 thu hoi

dau, tang hiéu qua bom ép so véi cac giéng thong thuong

- V6i cong nghé khoan va hoan thién giéng da nhdnh, c6 thé tiét kiém
dugc rat nhiéu chi phi dau tu ciing nhu chi phi van hanh khai thac. Tinh
hiéu qua cta cong nghé nay la mot dic diém noi bat so véi cac cong
nghé khoan truyén thong khac

Tuy nhién, dé dat dugc nhing hiéu qua thi thiét ké cting nhu thi cong
giéng phai that khoa hoc va chi tiét, chon lya ap dung vao nhiing doi
tugng phu hgp

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

KET LUAN

Nhiing van dé can xem xét khi thiét k& hé thong giéng khoan da nhanh

la:

- Do tugng la cac giéng ci hay giéng maéi ¢ VGi cac giéng maéi bao gio
cling tao dugc mdc do linh hoat trong thiét ké va khong phu thudc vao
cac thiét bi hién c6. Nén st dung hé thong phan tich diém nut trong
khai thac va mo hinh héa via dé c6 thé tinh toan dugc nhing thong s
téi uu cho viéc thiét k& giéng khoan da nhanh

- Dau ndi ré nhanh dugc st dung dua trén cac yéu cau vé do bén co hoc,
khd ndng bdo toan ap suat cho nhiing than nhanh, Ging suat cta thanh hé
va kha nang can thiép vao cac than giéng nhanh sau nay

- Nhiing hiéu biét vé tang san pham |a rat quan trong, dic biét |a d6i vai
cong tac khoan tham do hay phat trién céc giéng maéi trong nhing khu

vuc hoan toan mdi.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




TRUONG PAI HOC BACH KHOA TP. HCM
@ KHOA KY THUAT BIA CHAT VA DAU KHI

GEOPET

BAI GIANG CONG NGHE KHAI THAC DAU KHi

CONG NGHE BAN MO VIA

Giang vién : PGS.TS. Lé Phwéc Hao

Email ; lphao@hcmut.edu.vn
Tel ; 84-8-8654086




#&  NOIDUNG TRINH BAY

GEOPET

Khai niém

Muc dich

Cac thong s ban mé via

Qui trinh ban m& via

Két luan

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  KHAI NIEM BAN MO VIA

GEOPET

Ban mé& via la qui trinh duc thiing céac 16 trén thanh

ong chong, vanh da ximang va thdng sau vao

thanh hé nham tao kénh dan vao day giéng

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#& MuC DPicH BAN MO VIA

GEOPET

Sau qua trinh trdm ximang cdt 6ng chong, tang chiva bi

cach ly hoan toan day giéng. Pé co6 dong san pham,

phai tao kénh dan lién thdng tl via vao day giéng khai
thac. Theo kénh dan nay, chat Iwu sé di vao giéng
giéng khai thac. Nhw vay, ban mé via la nham muc
dich tao kénh dan cho phép chat lwu tir via chay vao

giéng khai thac.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#& MO HINH VUNG BAN MO VIA

GEOPET

Casing Undamaged formation
Cement Perforation debris
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Crushed and compacted

Formation ’
low-permeability zone

damage

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  CAC THONG SO BAN MO VIA

GEOPET

Viéc ban mé& via tao ké&nh dan cho chat lvu chay vao giéng

nhwng cling c6 thé gay nhiém ban thanh hé, gidm dd tham

cua dat da vay quanh...

Vi vay, cong tac ban mé& via doi hoi phai dwoc thiét ké hop
ly nham khai thac hiéu qua, duy tri ap suat via va tang
cudng hé sb thu hoi dau. Sy hop ly dwoc thé hién qua viéc

xac dinh cac théng s6 ban mé via.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  CAC THONG SO BAN MO VIA

GEOPET

1. Mat do 16 ban

. Chiéu sau xam nhap

. Pwdng kinh 16 ban

. Goc pha

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




& VAT DO LO BAN

GEOPET

< Mat do 16 ban la sb 16 ban trén 1 feet chiéu dai cia
sung, chiéu tat ca 16 ban 1én dwéng sinh cla sung thi s
16 ban trén 1 ft chiéu dai.

< Thong thwérng mat do 16 ban 1a 4 16/feet. Néu thanh hé

yéu thi gidam xudng 2 16/feet. Dac biét ddi véi thanh hé
chat sit it cat thi mat dé co thé toi 24 16/feet.

< Mat do 16 ban I&n thi san lwong khai thac nhiéu va
nguwoc lai. Tuy nhién, mat dd 16 ban qua Ién dé dan dén
nguy co lam yéu cdt 6ng chong va sup 1& thanh hé.

Céng nghé khai thac déu khi 233 PGS. TS. Lé Phwéc Héo




#&  CHIEU SAU XAM NHAP

GEOPET

Chiéu sau xam nhap
la khoang cach tw

thanh giéng dén cudi Wi ﬂ*"ﬁﬁ’# a6 ,
khe nit (do dan ban M

ma& via hay ap lwc do

khdi thubc nd, tia thay

lwc) gay ra trong
thanh hé.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




/& DUONG KINH LO BAN

GEOPET

- Puwdng kinh 16 ban 1a dwdng kinh nhivrng 16 trén

ong chong do sw pha hdy cua sung ban gay ra.

- Duwong kinh nay phu thudc vao loai sung, loai

dan va yéu cau cua cdng tac ban mé via.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




& GOCPHA

GEOPET

- Gbc pha ban 1a goc [éch gitra hai hang 16 ban

gan nhau.

- Goc pha thay ddi tir 0° — 180° tuy theo loai sting,

mat dd 16 ban va tinh chat thanh hé

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  QUI TRINH BAN MO VA

GEOPET

1. Céc phwong phap kéo tha sing ban mé via

2. Cac phwong phap ban mé via

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




& Keotha bang cap trong ong chdng

GEOPET

- Sung duwoc tha bang cap
trwde khi tha cot 6ng khai
thac, 16 ban va chiéu sau
xam nhap lon.

Cap duoc diéu khién trén bé
mat, dwoc dan qua rong roc,

sung ban via dwoc ndi vao
cap va tha qua thiét bi chéng
phun bé mat xudng giéng.

Han ché: khoé van hanh déi véi
giéng ngang va giéng cd goc
|éch I&n

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Kéo tha bang cap trong ong khai thac

GEOPET

- Suing dwoc tha vao trong cdt dng khai thac.
Sau do l1ap dat mot paker & trén viung ban
mo via.

Uu diém: cho phép khai thac ngay sau khi

ban

Han ché:

+ kich thwdc sung bi gioi han nén mat do
ban mé via va chiéu sadu xam nhap ciing gioi
han.

+ han ché trong giéng khoan ngang va giéng
co do léch Ion.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




"%  Keotha bang ong khai thac

GEOPET

- Sung dwoc gan vao dudi
ong khai thac va tha vao cung
v&i 6ng khai thac. Khi kich nd,
mot phan hodc toan bd sing
bi r&t xudng phan ron giéng.

Uu diém: thuan loi trong
giéng khoan dinh hwdong

Han ché: chi phi cao

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




P Puc bang dan

GEOPET

- Loai dan c6 tac dung ban nbi tiép:
lam gidm tac déng cla ap lwc 1én éng
chdng va gitr dwoc 6ng chdng khai bi

bién dang, nit né.

- Loai dan c6 tac dung ban tach biét:

ban tirng vién theo thi tw. Dung ban

N T
trong céc via méng va cb xen k& cac { 1

tang chira nwéc hodc sét. )

— Chrgo
# — Delonating cord Fon e ke
! with charges loided

- D6 sdu xam nhéap: 2.5m I bt

Han ché: mat nang lwong rat nhanh

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




D

GEOPET

Puc bang dan

Loai dan c6 tdc dung bin tirng loat. VD: Loai dan c¢6 dudng kinh
84mm va 98mm. Loai dan nay tao dp lyc 700 kg/cm? va ¢ nhiét do
lam viéc gan 127°C.

Ngoai ra con dung dan cé chita thudc nd phd. Loai ndy lam ting
thém khd ning duc md va dudc st dung c6 hiéu qua dé bin nhitng
via day.

Ngoai ra ta con ¢6 cdc loai dan nhu: Loai dan c6 tic dung bin noi
ti€p va loai c¢6 tac dung ban tach biét.

Nhugc di€m: M4t ning lugng rat nhanh khi tdc dong clia dan 1én ong
chong.

Bin bing dan st dung & nhitng ndi c6 dat da va vanh trdm xi ming
xung quanh dng chdong yéu.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




& puc bang tia xuyén

GEOPET

- Puc bang tia xuyén la nhé chat tao nd va cé strc

xuyén pha rat manh.

-Van toc tia nd 8.000 — 10.000 m/s vOi ap lwc tao

ra la 300 trieu kG/cm?.

- PO sau xam nhap dat dwoc la: 30m

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




& puc bang tia xuyén

GEOPET

Duc bang tia xuyén la nhd chat tao n6 tao thanh nhing tia xuyén c6
stic xuyén pha manh.

Van toc cla nhiing tia n6 nay khodang 8000-10000 m/s. Véi ap luc khi
tia tac dung lén chuéng ngai vat la 300 triéu kg/cm3. Nhu vay tia nay
c6 do xuyén vo cung I6n.

Duc bang tia xuyén cho phép mé via bao ddm va tang thém do thadm
thiu cda via nhd tao thanh nhiing khe sau vao via.

Khdi lugng clia chat gay no tao tia xuyén khodng 25-50g. Do day cuic
dai cGa nhiing khodng ban mé via tao tia xuyén dat dugc 30m. Chinh
vi vay ma phuong phap nay dugc st dung kha pho bién.

Duc 16 bang tia xuyén dugc st dung hgp Iy 6 nhiing [6p dat da cing
trong diéu kién khoi thong giéng va via gap nhiéu kho khan.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  QUA TRINH NO CUA NGOI NO

GEOPET

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




B Puc bang min (hodc bang dan 16m)

GEOPET

- Loai dan nay khac loai dan
trén & chd coé dau 16m
(ngw 16i) v&i tac dung nd
cham. Pau dan 16m phéng
ra duc cot 6ng chdng va

vanh trdm ximang roi di
tiép sau vao via dé nd va
tao thanh nhirng khe ranh
phu.

- D6 sau xam nhap: 1m

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




& puc bang tia thay lwc - cét

GEOPET

-Tia thay lwc — cat dwoc tag ra b&i hén hop nup’c hoa lan voi cat cirng dwoc
phéng qua chudi miéng thiét bi phun vé&i ap suat 1500 — 3000 kG/cm?

- Sy bién doi ap suat sang dong nang truyén cho cac phan tl cat véi véan toc
chuyen dong vo cung Ion tac dong Ién thanh ong, sau do xuyén qua thanh 6ng
dong thdi duc thang vanh tram ximang va tiép tuc xuyén sau vao cac I&p dat
da.
- C4c théng sb lam viéc:

buwong kinh cat: 0.2 -1.2 mm

Ti 1€ cat trong nwde: 50 — 200 g/l

Van tdc duc 6ng chéng va dat da: 0.6 — 0.9 mm/s

Céng suat may bom: 50 — 70 MPa

-Chat 16ng dung ban tia thdy lvc: dung dich mudi axit 5 -6% duoc x Ii chat
chéng an mon.

Han ché: can khéi lwong thiét bi ki thuat céng suét 1én, cdng tac chuan bj voi
qui mo Ion, s6 lwong ngwoi tham gia nhiéu

Céng nghé khai thac dau khi 247 PGS. TS. Lé Phwéc Hao




& puc bang tia thay lwc - cét

GEOPET

Phuong phdap nay nuéc hoda 1an véi cdt citng ¢6 tinh mai mon cao dudc
phéng qua chudi miéng phun khodng 8 vdi clia thi€t bi phun véi dp suat
ttr 1500-3000kg/cm?.

Su bién ddi 4p suat sang dong ning chuyén cho cdc phan tlf cdt vdi van
toc chuyén dong vo vung 16n tdc ddong 1én thanh 6ng chong rdi sau d6
xuyén qua thanh 6ng roi dong thdi duc thing vanh trdm xi ming roi ti€p

tuc xuyén sau vao cac I6p dat da cua via

Miéng clia thi€t bi phun c4t dudc ché tir hgp kim rat ciing BK-6 dé c6 thé
chong lai nhitng tdc ddong mai mon cla nhitng tia nudc 1an véi cdt phun
ra. Pudng kinh cia 16 phun khodng 3-6mm.

Céc thong so:
= CA4t c6 duong kinh tur 0,2-1,2mm
» Ty 1€ cat trong nuc 50-200g/1it ( sO lugng cat khodng 8-10 tin)

» Van toc duc 6ng chong va dat dd 0,6-0,9mm/s

Céng nghé khai thac déu khi 248 PGS. TS. Lé Phwéc Héo




& puc bang tia thay lwc - cét

GEOPET

Khi ti€n hanh bin thay luc cdt, s dung thi€t bi miéng giéng tiéu chuan vGi ap
sudt lam viéc dat t6i 70 MPa va cdc mdy bom tram xi ming v6i dp sudt 16n
(thudng 12 50-70 MPa) d€ bom ep hon hop chit 10ng cat.

Hon hop chat long cat dugc chuan bi & trong mang trOn cat co thé tich chira cat
khodng 10m?®va ddy hinh phéu. Phid dudi cia may tron cdt c6 gin dung cu
khuay Van toc khudy tron tir 13,5-267 Vong/phut vGi kh01 lugng bom cat tu 3,4
den 676kg/13hut tuong ing.Ngoai ra G may tron cat co gan thém mdy bom ap
suat thap de chuyen hén hop cat chat long Toan bd0 may bom dugc dit trén xe
0t0 tai hang ning( & nhu’ng mo trén dat li€n ) hodc dudc dit trén san thu chuyén
dung khi ti€n hanh & ngoai khdi.

Ngoaira trén hé thong thi€t bi mleng giéng con cé cac thi€t bi loc chiu ap suat
16n dé€ loc nhitng phan tir dat dd c6 kich thude 16n ngin ngira sy tic nghen cua
vOi phun trong qua trinh bin tia thay lyc cat. Khoi lugng cdt1a 50-200kg doi vai
1m3 chat long bom € €p. Chat 16ng dung dé bin tia thuy lyc-cat thuong la dung
dich mudi axit c6 ndong dd khodng 5-6% da dugc xit 1y bdi chat chdng dn mon.

Uu di€m ctia phuong phap nay la tao dugc nhu’ng khe nirt co bé mit sach, bdo
toan va tang them dd tham cua viung lan cin day giéng.

Nhugc di€m 13 cin thiét bi ky thudt cé cong suit 16n, cong tdc ti€n hanh va
chun bi trén quy mo 16n, sO6 lugng nguGi tham gia nh1eu nén dan téi gid thanh
cho phuong phdp nay cao.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  KET LUAN

GEOPET

- Phan 1&n cac giéng khai thac dau khi trén thé gi¢i co kiéu hoan thién giéng
chdng 6ng sudt va tram ximang. Luc nay, chat lwu bi ngan cach véi giéng
khai thac b&i vanh tram ximang va éng chéng. Bé cé dwoc nhirng dong san
pham khai thac ta phai tao ra nhirng kénh dan cho phép chét lwu di vao
giéng. Viéc tao kénh dan Ia cdng tac ban mé via.

Chinh vi thé, cdng tac ban mé& via c6 vai trd quan trong trong viéc khai thac
dau khi. Ban mé via hop ly sé dan t&i san lwong khai thac In nhwng van
duy tri &p suat via va tang hé sb thu hoi dau.

M6t khia canh can phai xem xét cia cdng tac ban mé via Ia viéc [am gidm
dd tham xung quanh 16 ban. Sy gidam dd tham nay chi yéu do sw bit nhét

cac manh vun trong qué trinh ban mé via. Vi vay, céng viéc ma ta chi y nhat

la 1am thé nao dé lam sach nhirng vat liéu vun con sét lai bit nhét trong cac
16 ban pha?

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




TRUONG PAI HOC BACH KHOA TP. HCM
ﬂ KHOA KY THUAT BIA CHAT VA DAU KHI

GEOPET

BAI GIANG CONG NGHE KHAI THAC DAU KHi

KHAO SAT PO NHAY CUA
CAC THONG SO BAN MO VIA NHO
PHUGNG PHAP PHAN TiCH BIEM NUT

Giang vién : PGS.TS. Lé Phwéc Hao

Email ; lphao@hcmut.edu.vn
Tel ; 84-8-8654086




Lo Md hinh ban md via

GEOPET

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




P Muc dich ban mdé via

GEOPET

= Phan I6n cac giéng trén thé gi6i déu c6 ki€u hoan thién giéng véi 6ng
chong suét va tram xi mang.

Ngay sau khi trdm xi mang cot 6ng chong khai thac, tang chia bi cot
6ng chéng va vanh da xi mang bit kin nén phai tién hanh ban mé via
dé dau va khi c6 thé chdy vao gi€ng. Ban md via hgp ly sé dan t6i
khai thac kinh t& dau va khi, duy tri 4p suat via va tang cudng hé s6
thu hoi dau.

Tuy nhién viéc ban mé via cting lam gidm do tham cuda dat da vay
quanh,va c6 dnh hudng dén viéc khai thac sau nay.

Céc thong s6 ban mé via:
« Mat do 16 ban
« Chiéu sau xam nhap
» DPudng kinh 16 ban

= Gobc pha
Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




P

GEOPET

Damaged-mne diamater

Openhole diamater
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Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




& Cac dudng dac tinh

GEOPET

Dong vao

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao
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Céng nghé khai thac dau khi
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PGS. TS. Lé Phwoc Hao




Pex Pudng kinh 16 ban

GEOPET
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Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




Co s6 ly thuyét phan tich diém nat

GEOPET

I<— AP, = (P - Psep)
Gas
——> Sales line

Liquid

I 2 Stock tank
Y < A

7

Loss in reservoir

Loss across completion
= Loss in tubing

Loss in flowline

Total pressure loss

Céng nghé khai thac dau khi

PGS. TS. Lé Phwéc Hao



B Lich st

GEOPET

- Phuong phap phan tich diém nat (NODAL analysis)
thudng dugc Gng dung trong viéc phan tich ddc tinh cua

hé thdng gom nhiéu bo phan tuong tac 1an nhau

- Hé thong mach dién, mang luGi duong 6ng hay bom ly
tam c6 thé dugc phan tich theo phuong phap nay

- Phuong phap phan tich diém nat dugc Gilbert ting dung
trong giéng khai thic dau tién vao ndm 1954 va sau do
dugc Nind (1964) va Brown (1978) phat trién

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




#&  Co 56 Iy thuyét phan tich diém nit

GEOPET

- Noi dung cltia phuong phéap la lya chon mét diém nit
trong hé théng khai thac va phan tich hé thong tai nat nay
- DAu vao clia nat gom cac bo phan ti via sdn pham dén
nut, con dau ra cta nat gom cac bo phan tr nat dén miéng
giéng

- Moi lién hé gita luu lugng va ap suat trong tiing bo phan
cta hé thong khai thac dugc xac dinh tai tting ndt xac dinh.

- Luu lugng chét luu di qua mot ndt trong hé thong duge xac
dinh khi thod man cac yéu cau sau:

+ Luu lugng vao phai bang luu lugng ra

+ Chi ton tai mot gia tri 4p suat tai nat

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




QD Anh huéng ctia cac thong s6 bin mé via dén dong chay

tU via vao gién
GEOPET g g

1- Anh huéng ctia dgi nén ép (Crushed-zone)

Thanh khe ndt bi nén chat nén gidam dé tham

2- Anh huéng déi nhiém ban

- Déi bi gidm do6 thdm do qua trinh khoan hoac nhiing tac

dong co hoc trong hoan thién giéng

- D6 day cua déi nay khé dugce xac dinh mot cach chinh xac

bang th nghiém khai thac, do wireline...

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




d M6 hinh ban mé via

GEOPET

asirg

Camarit

—a—— Formation damage ——e=

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




Wi Anh huéng clia cac thong so bin mé via

B dén dong chay tu via vao giéng

- Yéu t6 dnh hudng dén san lugng khai thac 1a hé so skin S:
= S'=5p 4 5¢ 45,

Trong do6:
Sg — hé s6 dnh hudng cta thanh hé
S; — hé s6 dnh huéng ctia dung dich di chuyén trong via

S, — hé s6 dnh hudng clia qud trinh ban mé via

- Thanh phan S, gay can tré dong chdy trong via do ban mé
via

- Khi chiéu sau xam nhap va duong kinh 16 bdn 16n sé& lam
tang san lugng khai thac
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@ Cac kiéu hoan thién giéng

GEOPET

C6 3 ki€u hoan thién giéng:

% Hoan thién gié€ng than tran

% Hoan thién giéng bang 6ng chéng (suot
hodc lting), trdm xi mang va ban ma via

Hoan thién giéng bang ban md via cé lén
SO

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao
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GEOPET

S dung phuong phap diém nat dé khao

sat cac thong so trong tinh toan hoan
thién giéng bang ong chong (sudt hoic

ling), tram xi mang va ban mé via
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P Hiéu suat ban mad via

GEOPET

- Trong thiét k& hoan thién gi€ng bang ban mad via, van dé
quan trong nhat la xac dinh hiéu suat ban mé via

- Hiéu suat ban mad via la kha nang dan luu chat ti via vao
giéng sau khi hoan thién

- Hiéu suat nay phu thudoc vao mat do 16 ban, duong kinh 16

ban, do sdu xam nhap cda 16 ban, mdc do nhiém ban xung
quanh [0 ban va goc pha ban

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao
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Vung nén ép

-Dan tao dp suat sé tao xung quanh 16 ban mot viing ¢6 do tham gidam

(viing bi nén ép)

- Vling bi nén ép nay gay ton that ap suat cta dong chdy I6n

Lirdamaged fomation
Parforation dabris

Céng nghé khai thac dau khi

; Crushed and compactad
Fﬁ;"rr‘f'gﬂf low-parmashil ity 2one
Cazing LIndamaged fomation
Camant
. \Lmu-pmngal:lili z0ne and
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by surge of fomation Fluid

Balanced perforating
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@ Hiéu qua cda phuong phap hoan thién giéng

GEOPET

Hiéu qua cta phuong phap hoan thién giéng bang 6ng
chong, tram xi mang va ban md via phu thudc vao ca hai
thanh phan: via va 16 ban:
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P Hé sd A,

GEOPET

Thanh phan chay tang trong 16 ban chiu dnh huéng ctia mat

do va ki€u 16 ban, danh huéng cta sy nén chat xung quanh 16
ban va dugc tinh theo cac phuong trinh sau:

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




P Hé sd S,

GEOPET

- Néu dir lieu vé cac 16 ban day du thi c6 thé tinh dugc S, va Sy,

- S, phu thudc vao mat do 16 ban, chiéu dai 16 ban, duong kinh 16 ban,
g6c pha ban, ban kinh giéng, do tham ving bi nhiém ban, ty s6 do tham

doc va ngang, ban kinh viing nhiém ban

- Sp ciing ¢6 thé xac dinh ti biéu do cda Locke. Saidikowski dua ra cong

thic xac dinh nhu sau:
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P Hé s6 B,

GEOPET

- McLeod dua ra phuong trinh dé tinh anh hudng ctda dong chdy doc
theo viing bi nén ép nhu sau:

h — chiéu dai tdng cong cla via, ft

L, - chiéu dai 16 ban, ft

N — tong so 16 ban

k, — do tham cda via, md

kgp — d0 tham ving bi nén ép, md
r, — ban kinh 16 ban, in

rq, — ban kinh vang bi nén ép, in

- Phan ton that ap suat 16n nhat doc theo 16 ban 1a dong chay r6i (phi
Darcy) qua vung bi nén ép.

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




ﬂ Hé 56 de

GEOPET

- Hé s6 van téc dugc tinh ti hé s6 tham vang bi nén ép theo
phuong trinh:

- Nhiéu bién trong phuong trinh hoan thién giéng bang ban
m& via rat khé xac dinh nhu: doé thdm ving chuyén tiép, ban
kinh viing bi nén ép, chiéu dai 16 ban va ban kinh ving
chuyén ti€p. Mot vai thong so trén cé thé duge xac dinh tur
dd liéu khdo sat APl RP-43 ctia cac cong ty dich vu ban mdé
via
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L Hé s0 kg,

GEOPET

McLeod dé nghi tinh cic hé s6 sau nay trong hai truong hagp:

Trong d6 kc/kp nhan tt dit liéu khdo sat API

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao




& Ty s kK,

Trong trudng hgp khong c6 khdo sat ta cling c6 thé xac dinh
theo bang sau:

Dung dich trong giéng Piéu kién ap suat k/k,

dung dich khoan c6 ham lugng ran trén can bang 0,01 - 0,03
cao

dung dich khoan c6 ham lugng ran trén can bang 0,02 - 0,04
thap

nuéc bién dugc loc trén can bang 0,04 - 0,06
nudc bién khong dugc loc trén can bang 0,08 - 0,16
luu chat sach dui can bang 0,3-0,5

luu chat ly tuéng dudi can bang




#&  Chidu dai vang nén ep ry,

GEOPET

- McLeod khuyén cdo nén lay do day ving bi nén ép khodng
0,5 In, tdc:

* rgp, =T, + 0,5 (r, tinh bang in)

- Néu khong c6 thong tin vé ban kinh vang chuyén tiép thi

c6 thé dung:

- ry=r,+ 1 (VGir, tinh bang ft)

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao
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P Muc dich

GEOPET

- Pipesim 1a phan mém cta Schlumberger

- Phuong phap diém nat 1a co s xay dung phan mém nay
va dung dé:
= Xay dung md hinh dong chdy va tim mo hinh phdn anh do chinh xac

cao nhat clia via

- Duing dé thiét k& giéng, hé thong gaslift, ...

Céng nghé khai thac dau khi PGS. TS. Lé Phwéc Hao
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P Clia s6 nhap du liéu
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P Clia s6 nhap du liéu

GEOPET
Well Completion Options

Completion Type Completion
{ Mone
{ Open Hale

{" Open Haole Gravel Pack ‘Vertical
* Parforated Fermeability

|rterval

{" GGravel Packed and Perforated Perfaration

Damaged Zone Dliameter inches

Diameter hches -

Length inches

Permeability md Shat D ensity shiots/ft

Compacted £one

Diarmeter

Fermeability
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#@& Mo hinh Pseudo Steady State

GEOPET

Yertical Completion - VERTICAL COMPLETION 1

Properties l General ]

Resersor Data

Static Pressure |EE
Temperature |25[:' | F

Completion Model
Model Type |F’5-eud-::- Steady State ﬂ

B aziz of IPR Calculation |Li|:|ui|:| - v LUse%Yogel below bubble point

ﬂ Mechanical Skin
" Ernter Skin

Rezervair Permeahility |5I:II:I | rrid

ir Thi 120 -
Reservair Thickness | |ft J f+ Calculate Completion O ptions.

“whellbore Diameter |9 |in-:h33 j

Rezervoir Size/Shape Rate Dependent Skin
(o Drainage Badius |2|:|DD j

(" Shape Factaor |

Reszervair Area | |

" Erter Skin

(* Calculate
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#@& Mo hinh Pseudo Steady State
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Dix BB al 4l 2B ] DoBEED ® &t
T @ g e S a1 0 EE A e

Lamigiedon |y

I Hom

I Open Hols

™ Dpan Hole Grawel Pack

™ Perforsted

= Firanl Farked aned Prrinialed

[amaged Forn 07
Ouwmater |40 i'.-,:h.,, = Lo ——.

Pramesabily |100 Imd =l | SholDersly |4

Lo o Lnerwrd Paxch
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|I1..+ES ] Gieve Size

|med =

Permesbdty | 100000
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