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Bai bdo dé cdp dén hién tuong ldng dong mudi trong qud trinh khai thdc mé Bir Seba, L6 433a & 416b, Algeria. Ddy la mét trong
nhiing nguyén nhén dén dén luu lugng va dp sudt giéng khéng on dinh, lam gim sdn luwgng khai thdc, gdy tdc nghén dudng 6ng ddn
ddu vé tram xit Iy trung tam (CPF), thdm chi bit kin cdn khai thdc va khéng cho dong lén bé mdt, mdt thai gian va chi phi do phdi ngirng
khai thdc dé riva mudi va sira chita thiét bi... D€ khdc phuc tinh trang nay, cdc gidi phdp da duac dp dung nhiim néng cao hiéu qud khai
thdcnhu: bom nudc trén bé mat, bom nudcvao cdn khai thdc dé rira mudi, ldp ddt cdc thiét bi bam nudclam sach cdn mudi va rica mudi

trong cdn khai thdc xuéng tdn via chira.

Tir khéa: Ldng dong mudi, mé Bir Seba.
1. Giéi thiéu

Mo Bir Seba thuéc 16 hgp déng PSC 433a & 416b nam
trong vung Touggourt, Algeria, sa mac Sahara, cach thu
d6 Alger khoang 550km vé phia Déng - Nam va cach mo
dau Hassi Messaoud khoang 100km vé phia Dong Bac.

L6 433a & 416b v6i sy tham gia cla Téng cong ty
Tham do Khai thac Dau khi - PVEP (40%), Sonatrach (25%)
va PTTEP (35%) bat dau giai doan phat trién khai thac tur
nam 2008 va c6 thai han trong 25 nam. Mo Bir Seba dugc
phat trién lam 2 giai doan. Giai doan 1 khai thac ti ngay
12/8/2015 véi luu lugng khai thac dinh la 20.000 thung
dau/ngay, téng sé giéng khai thac la 16 giéng. Dau dugc
dan bang dudng 6ng 12inch, chiéu dai 120km vé HEH,
khi déng hanh giao cho nudc chu nha tai Zcina. Toan bo
giéng dugc khai thac trong giai doan 1 & ché do giam ap
tu nhién. Giai doan 2 du kién khai thac t& nam 2021 véi
luu lugng khai thac dinh 1a 40.000 thung dau/ngay véi 32
giéng khai thac va 13 giéng bom ép nudc. Ngoai ra, o lap
dat hé théng gaslift dé nang cao hé s6 thu héi dau ctia mé.

2. Nguén géc va co ché lang dong mudi trong qua
trinh khai thac mo Bir Seba, L6 433a & 416b, Algeria

Mo Bir Seba c6 16 giéng da duoc khoan dé khai
thac tang Hamra Quartize. Md bat dau khai thac tir ngay
12/8/2015. T6i thai diém hién tai, 15 giéng da dugc dua
vao khai thac, san lugng khai thac 18.000 - 20.000 thung
dau/ngay. Ngay khi moé dugc dua vao khai thac ngay
12/8/2015, giéng BRS-21 la mét trong nhiing giéng c6

san lugng khai thac 16n (2.500 - 3.000 thung/ngay) da
xuéat hién hién tugng bat én dinh ap suat dau giéng. Ap
suat miéng giéng tang cao bat thudng va ap suat dudng
6ng cling tdng cao. Giéng phai thudng xuyén dong dé tim
hi€u nguyén nhan va dam bao an toan. Qua trinh kiém tra
va tim hiéu ban dau thdy xuat hién chat ran tich tu va ldng
dong tai choke valve va dudng 6ng khai thac. Cong ty Lién
doanh Diéu hanh chung Groupement Bir Seba (GBRS) da
lay mau chat ran di phan tich trong phong thi nghiém, két
qué cho thdy c6 téi 99,37% thanh phan cla chat ran la
mudi NaCl (Bang 1). TU thuc té& khai thac c6 thé thdy mudi
lang dong tai nhiéu vi tri trén hé théng khai thac mo tur
dday giéng lén trén bé mat va trén dudng 6ng dan dau vé
t&i tan hé théng xu ly:

- Mugi lang dong tai choke valve va flowline lam
hong choke valve giéng BRS-21, ap suat flowline tang cao,
ro ri dudng 6ng vao hé théng thu gom (Hinh 2 va 3);

- Muéi lang dong tai can khai thac (tubing), lam hep
dudng kinh can khai thac dan dén giam &p suat miéng,
gidm luu lugng khai thac (Hinh 4);

- Mudi lang dong tai long giéng va day giéng, dan
dén dau khong thé Ién dugc bé mat (plug) nhu & giéng
BRS-6b, BRS-19, BRS-13, BRS-21, BRS-22... (Hinh 5);

- Muéi ldng dong tai khu vuc lan can day giéng (hé
s6 skin cao) nhu giéng BRS-13, BRS-19, BRS-21 (Hinh 6);

- Muéi da hinh thanh va lang dong & via ngay tu khi
hinh thanh via chia: K&t qua phan tich mau lat méong cho
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Hinh 2. M

Hinh 4. Mudi ling dong tai cdn khai thdc

udi ldng dong va gdy tdc dong chdy
tai choke valve
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Hinh 1. Vi trimd Bir Seba va L6 433a & 416b

Bdng 1. Két qud phan tich mdu chdt rdn Idy tai vi tri choke valve trén bé mqt

Giéng Br, (%) NaCl (%)
BRS-21 0,17 99,37
BRS-6b 0,06 86,73

e

Hinh 3. Mudi phd hiy choke valve

Hinh 5. Mudi ling dong tai ddy giéng
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thdy ngay tu ban dau da c6 su hinh
thanh cac tinh thé muéi trong dat da
(Hinh 7-9).

Muéi ldng dong tai nhiéu vi tri
khac nhau trong hé thong khai théc,
dac biét tai cac vi tri co su thay déi vé
dong chay (Hinh 10). Giéng thuong
xuyén phai déng dé xi ly cac su co
do lang dong mudi gay ra, thai gian
dung khai thac ratIén. Hinh 11 1a biéu
dé téng hop thai gian dong giéng clia
cac giéng dang khai thac mo Bir Seba.
TU bi€u dé nay cho thdy thai gian
diing clia giéng tir 2 - 25%, tham chi
cao hon. Qua trinh can thiép giéng x
ly mudi tiém an nhiéu rui ro vé tac ket
thiét bi, dan dén hé can khai thac va
phai mat thai gian va chi phi stia chira
giéng, anh huéng nghiém trong téi
san lugng khai thac mo.

K&t qua nghién clu cac tai liéu
dia chat cho thdy méi trudng hinh
thanh via chita mé Bir Seba la moi
trudng bién. Mat cdt dia chat khu
vuc mé cho thdy ton tai mot tang
mudi rat day Triassic S4 déng vai tro
tang chan (Hinh 12). K&t qua phan
tich mau lat méng va thanh phan
khodng vat cia mau cho thdy céc
phan t& mudi dugc hinh thanh va
dong vai tro xi mang gan két ton
tai trong via, ham lugng xi mang
nay chiém 2 - 12% khoi lugng da
(Hinh 7 - 9). Két qua phan tich mau
nudc cho thdy ham lugng mudi
trong nudc rat cao, ti 280 - 567,69/
lit (Hinh 15). K&t qua phan tich mau
dau khai thac 1én bé mat, ham lugng
mudi thay d6i theo tiing giéng va tu
10 - 5.000mg/lit.

Trong qua trinh khai thac, mac du
ham luogng nudc khai thac rat thap
(dudi 2%), nhung do thay déi vé diéu
kién ap suat va nhiét dé, mat khac
ham lugng mudi trong nuéc rat cao
(tham chi 1a hoi nuéc ti nudc lién két
trong via), nén cac phan t&r mudi bat
dau tach ra va chuyén thanh thé ran
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Hinh 6. Két qud phan tich phuc hdi dp sudt giéng BRS-13, hé s skin cao +20
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Hinh 7. Mudi chloride ton tai trong phan tich mdu Idt méng giéng BRS-6b
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Hinh 9. Tinh thé mudi trong phdn tich mdu ldt méng giéng BRS-7
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Hinh 10. Tong hap cdc vi tri ldng dong mudi tai giéng khoan mé Bir Seba

Ty |& thoi gian déng va thai gian khai thac giéng
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Hinh 11. Biéu dd tong hap thoi gian downtime cia cdc giéng mé Bir Seba
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Hinh 12. M6 hinh hé thong ddu khi mé Bir Seba
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Tinh thé

muot Bot khi

béo hoa
nudgc

Hoi nudc
hinh thanh
trong qua
trinh khai
thac vai
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Hinh 13. Qud trinh hinh thanh mudi trong khai thdc

Nhiétdo (C)

( {Anion} {Cation} )

KSP
Trong dé:

{anion}: DO linh doéng clia cac anion;
{cation}: B0 linh dong clia cac cation;
KSP: Hé s6 hoa tan;

< 1: Duéi bao hoa;

> 1:Trén bédo hoa.
Hinh 14. Co ché hinh thanh ling dong mudi

theo dau khai thac 1én bé mat. Mudi lang dong va bam
vao hé thong khai thac dan dén cac su ¢6 lam anh hudng
t6i san luong khai thac mé. Hinh 13 va 14 minh hoa qua
trinh hinh thanh muéi trong khai thac va co ché hinh
thanh ldng dong muéi do thay déi 4p suat va nhiét dé.
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Hinh 15. Thanh phdn mudi trong mdu nuéc via

3. Cac giai phap xtt ly hién tugng lang dong muéi tai
mo Bir Seba

3.1. Ldng dong muéi trén hé théng bé mit

Hién tugng mudi ran ldng dong lap nhét tai choke
valve gay can trd va thay déi dong chdy. Hat mudi sic
nhon chuyén déng vdi van téc cao & 4p suat va luu lugng
khai thac 16n khién cho choke valve bi bao mon va hu
héng sau thai gian ngan. Budng éng cling c6 kha nang bi
bao mon va cé thé bi buc hodc rd ri do &n mon cia muéi.

Dé x0 ly mudi ldng dong tai choke valve va hé
théng dudng 6ng, GBRS da sir dung 1 mdy bom nudc
céng suat I6n d€ bam nudc vao trudc choke valve va
hé théng dudng 6ng dan dau dé hoa tan mudi va lam
sach dudng 6ng. Thoi gian déng giéng khoang 4 - 6 gio/
lan bom, anh huéng nghiém trong dén san lugng khai
thac, ngoai ra con lam tang chi phi van hanh Opex. Vi
vay, GBRS da tién hanh lap dat may bom nuéc c6 dinh
c6 cong sudt phu hgp trén bé mat du dé bom nuéc rira
mudi lién tuc tai choke valve va dudng éng khai thac
(Hinh 16).

Theo quan hé gilta nhiét d6 va lugng nudc can hoa
tan mudi NaCl (Hinh 17), & 60°C 1 lit nudc c6 thé hoa tan
dugc 390g muéi. Néu nhiét d6 cao hon 120°C (diéu kién
nhiét d6 via) thi 1 lit nudc c6 thé hoa tan duoc 410g mudi
NaCl. K&t hop véi két qua phan tich ham lugng mudi trong
dau clia mo tir 10mg/lit t6i 16n nhat 5.000mg/lit. Luu
lugng khai thac giéng trung binh 1.500 thung/ngay, vay
lugng nudc téi da can bom rira la:

5.000mg/lit x 1.500 thung/ngay X 159 lit/thung x 1
lit/390g = 3m3/ngay
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Hinh18. Biéu d6 khai thdc giéng BRS-21 vdi cdc Idn Iam bull heading va coil tubing

3.2. Ldng dong muéi trong hé théng khai thdc tirmiéng giéng téi via

Hién tugng lang dong mudi da gay anh hudng 16n téi dong
thai khai thac clia giéng, cu thé 1a dudng dac tinh dong chay trong
long giéng. Su xuat hién can muéi trong dudng 6ng khai thac da
lam tang tén hao thuy luc, dan téi ap sudt miéng gi€ng suy giam
manh, gidm luu lugng khai thac. Trong nhiéu trudng hgp, can mudi
con gay bit va lam tac dudng 6ng, tham chi khéng khai thac dugc.

Mat khac, khi khai thac trong khoang thai gian dai, cac can mudi
6 thé xuat hién trong via, & xung quanh vung can day giéng dan téi
lam tang dé nhiém ban cua via (hé s6 skin tang). Theo cac két qua
phan tich mau lat méng (Hinh 7 - 9), mudi da dugc hinh thanh tu
ngay trong via chtra va di theo dau vao trong giéng khai thac.

Céc giadi phap GBRS dang ap dung la:

D6 hoa tan cia mudi trong nudc
(g mudi trong 100g H,0)

0
0 10 20 30 40 50 60 70 80 90 100
Nhiét d6 (°C)

Hinh 17. Biéu d6 quan hé gidia d6 hoa tan cta muéi trong nudc
theo nhiét do

« Bom nudc ti miéng giéng vao trong can
khai thac dé réia mudi (bull heading). Thai gian
dau, muéi lang dong tai can khai thac dugc ria
nén ap suat va luu lugng khai thac dugc cai
thién (Hinh 18). Tuy nhién, muéi tai day giéng
van chua dugc rlia, néu tiép tuc bam nudc vao
trong can khai thac t&r miéng giéng, mudi sé bi
nén lai trong giéng va hinh thanh nut bit khéng
cho dong lén bé mat nhu da xay ra tai giéng
BRS-6b, BRS-13, BRS-19. Ngoai ra, ap dung
phuong an nay can may bom cong suat on, tén
kém va tiém an rdi ro dan dén ha can khai thac
do &p sudt bom nudc vao trong can khai thac
c6 thé vuat ap suat gidi han ctia can khai thac.

« Bom nudc va héa phdm qua dusng bom
héa phdm xudéng long giéng. Tuy nhién, do
cong sudt ctia dudng bom héa phdm nh, luu
lugng bom chi dat t6i da 33 lit/ngay nén hiéu
qua thap.

. Dung cap tron (slickline) dé kiém tra
muc d6 lang dong mudi trong can khai thac
va lam sach mét phan muéi ldng dong trong
can khai thac.

. Dung 6ng cudn (coil tubing) dé€ bom
nudc xudng via réa mudi. Sau khi dung 6ng
cudn bom nudc xudng via réia mudi, ap suat va
luu lugng khai thac giéng 6n dinh va dugc cai
thién. Tuy nhién, van tiém an rui ro vé ket can
nhung rat thap. Hinh 18 va Bang 2 thé hién két
qua khai thac giéng trudc va sau khi rila mudi
bang 6ng cudn.
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Bdng 2. Higu qud cda rita mudi bang coil tubing

Trudc khi rita mudi bang 6ng cudén = Sau khi rita mudi biang 6ng cud
Giéng Ngay Choke THP Luulugngdau Choke THP Luulugngda

/64 psi thung/ngay 164 psi thung/ngay
BRS-6b | 27/2/2016 6 30 142 5 180 1503
BRS-13  13/3/2016 9 149 1461 9 187 2535
BRS-17  24/3/2016 9 120 743 2 135 1071
BRS-21 1/3/2016 20 193 3162 20 195 3284
BRS-22  17/3/2016 17 187 3319 11 202 2537
BRS-10  19/3/2016 9 102 270 9 145 1410

So dd hoan thién giéng ti wu cho rira mudi Giai doan 2

[ viraximang dau Chidu sau
L . mBRT Tinh tir ban roto
_Vwa xi mang cudi . TVD/MD
i 9,14 Chidu cao so véi mat dét
JJ hg 760/60 Chan dé éng 30inch

" 246/246 Chan dé éng 24inch

L& khoan 16inch " 504/504 Chan dé éng 18%inch

2590/2590  Gaslift valve
"2381/2381 Chan dé ong 13%inch
2590/2590 XN Nipple

2600/2600  9%inch Packer
2610/2610 XN Nipple

2646/2646  Dinh 6ng Itrng 7 inch
2802/2802  Tang chira B

L6 khoan 12%inch

L6 khoan 8%inch -
3516/3575  Chan dé ong 9%inch

13750 Déng hd do ap suét day PDG
Chan dé ong Itrng 7inch
3790/3978  Dinh via chira Hamra

Than giéng tran
/4030 Diém bom nuéc
3833/4035  Day giéng TD

I
Hai dwéng bom nudce %inch |
I
I

L6 khoan 6inch

Hinh 19. So do thiét ké giéng giai doan 2 vdi thiét bi riia mudi dudng kinh Yainch bom nudc xudng tdn via

Sau khi trién khai cac giadi phép trén, san luong khai thac ctia mé Bir Seba da
dugc cdi thién dang ké, han ché dugc cac su ¢ do hién tugng lang dong mudi gay
ra. Tuy nhién, sau 2 - 3 thang, can tiép tuc can thiép giéng bang cac giai phap trén.
Trong thdi gian t&i, dé khic phuc triét dé hién tugng lang dong mudi trong qua
trinh khai thac mé Bir Seba, GBRS dang nghién ctiu lap dat hé théng bom nudc
rlfa mudi tGi tan via chia. Déi vai cac gi€éng khoan hién tai sé xem xét 13p dat thém
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n So sanh
u THP Luu luong %

psi  thung/ngay

150 +1361 958
38 +1074 74
15 +328 44
2 +122 4
15 -782 -24

43 +1140 422

1 dudng 6ng dudng kinh Yinch
dat trong can khai thac dé bom
nudc rita mudi. Cac giéng khoan
trong giai doan 2 sé dugc thiét
ké lai cdu trdc hoan thién giéng
dé 1dp dat 2 dudng 6ng bom
nudc Yzinch tu khodng khéng
vanh xuyén xuéng tan via dé
bam nudc rira mudi (Hinh 19).

4. Kétluan

DE gidi quyét tinh trang
lang dong muéi trong qua trinh
khai thac mé Bir Seba, GBRS da
ap dung cac gidi phap: bom
nudc trén bé mat dé rira mudi
lang dong tai choke valve va
flowline, bom nudc vao trong
can khai thac tir miéng giéng
(bull heading), ding 6ng cuén
dé rlira mudi, tha cép tron dé
nao vét mudi lang dong trong
can khai thac, bom nudc va hoa
phdm qua dudng héa pham cua
giéng.

Trong do, gidi phap bom
nudc trén bé mat va ding 6ng
cudn dé réia mudi trong long
giéng la bién phap téi uu nhat
ma GBRS dang ap dung. D€ giai
quyét triét dé van dé lang dong
mudi trong long giéng, can lap
dat cac thiét bi bom nuéc ria
mudi xudng tan day giéng.
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Salt deposition and solutions in Bir Seba field,
Blocks 433a and 416b, Algeria

Summary

Do Duy Khoan', Ngo Huu Hai?, Vu Minh Duc'
Vu Hong Cuong', Luu Thanh Hao'
"Groupement Bir Seba

“Petrovietnam Exploration Production Corporation
Email: khoandd@qbrs.dz

The paper presents the salt deposition issues during the production process in Bir Seba field, Blocks 433a and 416b, Algeria. This is
one of the reasons for unstable flow rate and well pressure, decreasing production output, clogging the oil flowline to the Central Pro-
cessing Facility (CPF), even blocking the tubing and preventing oil to flow to the surface, which cost time and money due to suspension of
production to clean salt and repair equipment. To overcome this situation, various solutions have been applied to improve the efficiency
of production: injecting water on the surface, injecting water into the tubing to clean salt, and installing water injection equipment to

clean salt in the tubing and down to the reservoir.

Key words: Salt deposition, Bir Seba field.
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