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CONG NGHE TRAM XI MANG ONG LUNG
CACH XA DAY GIENG MO BIR SEBA, ALGERIA

DINH TRONG HUY, NGUYEN QUOC HUNG, NGUYEN QUANG HUNG, NGO LE HUNG, PHAM NGOC QUANG,

PHAN TIEN DUNG, THINH VAN THANH, PHI PHI CUONG, BINH VAN THUY, LY NGOC LONG

Mo Bir Seba (BRS) ctia Céng ty diéu hanh chung Groupement Bir Seba (GBRS) tai Algeria la mét trong nhiing
du an nudc ngoai trong diém ctia Téng cong ty Tham do Khai thac Dau khi (PVEP). Du éan da dugc trién khai tir nam
2003, hoan thanh giai doan phat trién Pha | vao cudi ndm 2015, dua vao khai thac vai 16 giéng. Hién nay, giai doan
phat trién Pha Il khoan bé sung thém 39 giéng (da thi cdng dugc 12 gi€éng) nham dua san luong khai thac Ién dén
40.000 thung dau/ ngay.

Dai vai cac du an do PVEP diéu hanh/ tham gia di€u hanh, viéc giam thiéu chi phi, t6i uu hoa thiét ké, tan dung
thiét bi sdn c6 ludn dugc dat [én hang dau. Trong qua trinh thi cong khoan phét trién Pha | (2011-2015), Pha II
(tlr 2020 - dén hién tai) rat nhiéu cac giai phap da dugc ap dung bao gém: t6i uu cau trdc giéng khoan, téi uu bo
khoan cu, ap dung céng nghé khoan mu cho mat dung dich tai dia tang carbonate...

Dai vai cac giéng khoan than nhg, giéng duac thi cong khoan cong doan 6” vao via sdn phdm sau dé chéng
6ng lting 4 14" xuéng dinh via khai thac Hamra Quarzite (top Hamra) va tram xi mang bang cach st dung cac nat
chan dé dam béo an toan cho via sdn phdm/tang khai thac. Tuy nhién viéc dat nit chan dé tram xi mang da phat
sinh nhiéu bat cap nhu via khai thac bi nhiém ban, can khoan/ 6ng mém (coiled tubing) bi ket khi trién khai dat

nut chan...

Bai bdo nay gidi thiéu két qua nghién ctiu va ap dung céng nghé tram xi mang 6ng lting cach xa ddy giéng st
dung thiét bi Packer ngoai 6ng chéng (ECP) dé xUt ly cac han ché trén, dac biét [a van dé nhiém ban via, déng thai
rdt ngan thai gian thi céng, giam chi phi giéng khoan.

Tirkhéa: Dau khi; M6 BRS; Céng nghé; Phc tap.

Mé Bir Seba (BRS) thudc 16 hgp
doéng Dau khi 433a&416b nam trong
vung Touggourt Algeria, trong sa mac
Sahara, cach tha d6 Alger khoang
550km vé phia Péng - Nam va cach
mo6 dau Hassi Mesaoud khoang
100km vé phia Déng Bac.

L6 433a&416b véi su tham gia clia
ba bén: PVEP (40%), Sonatrach (25%)
va PTTEP (35%) bat dau giai doan phat
trién khai thac tir nam 2008 va c6 thai
han trong 25 ndm. Mé BRS dugc phat
trién lam hai Pha: Pha | b4t dau khai
thac tur 12/8/2015 véi luu lugng khai
thac dinh la 20,000 thung dau/ngay
VGi téng s6 giéng dua vao khai thac
la 16 giéng. Toan bd cac giéng dugc
khai thac trong Pha | & ché dé giam
ap tu nhién. Pha Il hién dang dugc
trién khai va du dinh bt dau khai
thac tir 2026 va nang luu lugng khai
thac dinh 1&n 40,000 thung dau/ngay
vGi viéc khoan b6 sung 39 giéng (bao
g6ém giéng khai thac dau, giéng bom
ép nudc va giéng khai thac nudc).
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Hinh 1: Ban dé mé Bir Seba trong hdp déng dau khi 16 433a&416b

Trong qua trinh trién khai céng
tac thi cong khoan co rat nhiéu cac
phuc tap, su c6 dan dén kéo dai thoi
gian thi cong, tang chi phi, PVEP da
phoi hgp cung Nha diéu hanh xac
dinh nguyén nhan cac phuc tap, cai
tién cac thiét bi thi cong khoan, ap
dung céng nghé mdi va dua ra cac
gidi phdp giup cai thién thai gian
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khoan, t6i uu chi phi, tiéu biéu nhu
trong bang 1.

Cac giéng phat trién tai mé BRS
khai thac chinh tai tang Hamra (chiéu
sau tu 3800m - 4000m) va cong doan
6" dugc thiét k& dé khoan vao via
san phdm sau d6 6ng lting 4-1/2"
tha xuéng dinh via khai thac Hamra
Quarzite (top Hamra) va trdm xi mang



Nghién ctu &

Bang 1: Mot s6 cac giai phap k§ thuit tiéu biéu tai mé BRS — Algeria

PhicTap

Nguyén nhan

Giai phap

Ong chéng 24" bi
treo khong tha
dugc dén day

Tha 8ng 24”(kém dinh tam) bi
vuéng tai chiéu sau (50-100m)

-Thanh giéng khoan g6 ghé
- Cac tap sét bé mat truong
nG gay bé hep thanh giéng

- Loai bo cac dinh tam dugc tha
kém 6ng 24"
- Thiét ké va st dung bo khoan

. khong thé dugc dén day cu tron véi 02 dinh tam doa dao
céng doan khoan R e (Lo @ A
lam sach trudc khi tha éng.
Mat dung dich Mat dung dich toan bé khi
tai tang Eocene khoan cac tang Eocene va Dac tinh hang héc clia da e e e
) . . . aw . v 2 . | Thiétké lai cau trdc giéng khoan,
va Senonian Senonian carbonate, dan dén | carbonat va tinh chat ba rai b& sund thém cp 8na chén
carbonat (250- sap thanh giéng, ket can va cla tang cét phia trén 9 pong 9
340m) mat giéng
- St dung vat liéu chéng mat
4 . . dung dich (LCM)
M h , . , N . ,
CLElng SR e o el men sl enlies | B fnnEne e Ren | -5 e ustiEre e e
dia tang Turnorian S (o2 I ; N .
. toan b khi khoan qua cac lién két kém clia dia tang dung dich
/Neocomine s . . . N R s .
(~800-900m) tang Turnorian /Neocomine Limestones - Khoan mu (khéng tuan hoan)

qua tang mat dung dich

Dat da cling va
d6 bao mon cao
tai tang Hamra
Quarzite

-T6c d6 khoan cham (1-2m/
gio)
- Choong khoan mon nhanh

- Dia tdng Hamra Quarzite
c6 d6 cing va d6 an mon
cao

- St dung choong kim cuong
tham nhiém (Impregnated bit)
- St dung déng ca déy 6 toc
do quay I6n (high speed mud
motor/turbine)

dé dam bao an toan cho via sén
pham/tang khai thac, qué trinh thi
cong dugc thuc hién nhu hinh 2.

Dé€ thuc hién dugc yéu cau trén,
quy trinh thuyc hién nhu sau:

- Tao mot nat chan (plug) ngdn
cach dinh dia tang Hamra Quartzite
vGi dia tang bén trén dé tranh via khai
thac bi nhiém ban khi trdm xi mang;

- Tha 6ng ltng 4-1/2" xuéng tGi
dinh tang Hamra Quartzite;

-Trdm xi mang 6ng ltng 4-/2";

- Khoan chan dé 6ng Iting, khoan
va lam sach nut chin dé dua giéng
vao khai thac.

Cac nut chan & day c6 thé thuc
hién bang viéc dung 6ng mém/can
khoan dé bom cat xuéng (sand plug),

95/8" Csg shoe

+-3600m
+-3800m
Hamra Quartzite
(oil zone)
+-4000m

Khoan 6” vio tng san phim

Céch ly ting san phim béng dng

Hinh 2. C4ch ly via trudc khi dua giéng véo khai thac

hodc dung can khoan 2 7/8" d€ bom
nut chan xi mang cé thé hoa tan bang
a xit (magne plug). Ngoai ra, c6 thé
bom ndt xi mang thong thudng va
khoan pha sau khi tram xi mang 6ng
chéng ling.

Tuy nhién, viéc tao nut chan theo
cac phuong phap nay van cé kha

OEDP

Nut chan

Hinh 3. Dat nit chdn trdm xi méng
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nang gay nhiém bén via va gap nhiéu
rdi ro vé thi cdng vi c6 thé bi ket can
khoan/ éng mém ma tai cong doan
khoan nay, cac thiét bi ctiu ket rat han
ché& vé chung loai, kich thuéc clng
nhu céng suat lam viéc, dan dén kha
nang mat giéng cao (trong qua trinh
trién khai, c6 mot sé giéng khi su
dung nut chan da gap su cé nhu ket
can khoan tai giéng BRS-8, ket 6ng
mém tai BRS-16... mat nhiéu thoi
gian xt ly).

Vi vay, sau khi nghién cdu, tham
khado cdc nha thau, PVEP va nha diéu
hanh da quyét dinh ap dung “Céng
nghé tram xi mang éng Iting cach xa
day giéng bang st dung thiét bi ECP”
la phuong an chinh cho cac giéng
phat trién vi sé gidm thiéu nhiém ban
via san pham va rat ngan thai gian thi
cong.

2. TONG QUAN VE CONG NGHE

TRAM XI MANG ONG CHONG

LUNG CACH XA DAY GIENG

BANG SU DUNG THIET BI ECP
2.1.Tém tét chung

Cong nghé tram xi mang 6ng
chéng ltng cach xa day giéng su
dung thiét bi ECP (External Casing
Packer) két hgp véi thiét bi tram phan
tang (Cementing Diverter Valve) sé
dugc lap ngay phia trén chan dé 6ng
[iing 4 4" sau khi tha 6ng liing xuéng
chiéu sau thiét ké sé tién hanh kich
hoat ECP dé b6 phan cao su ndra ap
vao thanh hé tao I6p ngdn dung dich/
xi mang di xuéng phia dudi, sau dé
kich hoat thiét bi tram phan tang dé
tao clia s6 lién théng gitta bén trong
va ngoai 6ng chéng dé dung dich va
xi mang cé thé di ra ngoai 6ng chéng
va di [én bé mat trong qua trinh tram
xi mdng. Sau khi két thic qua trinh
bom xi mang thi thiét bi tram phan
tang sé dugc déng lai dé dam bao do
kin ctia 6ng chéng. Tuy nhién, trong
trudng hop giéng bi mat dung dich
(loss) va xam nhap chat luu (kick) &
tdng Hamra va khoéng thé xa ly duogc
bang cac phuong an khac thi van can
can nhac st dung ndt nhan tao nhu
mot giai phap cudi cung.

2.2, M6 ta céng nghé tram xi
mang 6ng chéng liing cich xa day
giéng

2.2.1. Cdc thiét bi chinh

Thiét bi chinh cta giai phap dugc
cac nha thau dich vu ky thuat dau khi
(Schlumberger, Weatherford, Baker
Qil tools) cung céap, bao gém cac thiét
bi chinh sau:

ECP (External casing packer — Packe
ngodi éng chéng)

ECP la mét trong nhimng thiét bi
chinh c6 chdc nang nhu ndt chan
dé trdm xi mang va ngan cach via
va ¢6 thanh phan lam kin (inflatable
packing element) khodng khong
vanh xuyén gilta 6ng chéng va thanh
giéng (well bore).

Thanh phan lam kin nay dugc kich
hoat bang phuong phap tang ap suat
trong éng chéng, cac pin bao vé hai
dau sé bi dut, va cac thanh thép & hai
dau sé co lai, lam thanh phan lam kin
(mau den) dugc mé rong ra, lam kin
khodng khéng vanh xuyén gilra 6ng
chéng va thanh giéng.

ECP sé lam kin khoang khong
vanh xuyén, ddm bao cach ly hoan
toan chat luu, khi gita via khai thac
va phan trén. ECP c6 thé mé rdng vai
duong kinh gdp 03 lan dudng kinh
ban dau.

ECP thudng dai tir 6m dén 12.1m,
c6 16p bdo vé bén ngoai dé tranh
héng thanh phan lam kin khi chuyén
dong hodc xoay. ECP cling c6 day du
cac kich thudc, trong lugng, vat liéu,
dau néi... dap ting dugc yéu cau cla
thuc té thi cong.

ECP dugc dung phd bién trong
qua trinh trdm xi mang/ dung la thiét
bi ngan cach via trong hoan thién
giéng & diéu kién tram hoac khong
tram xi mang (ngan cach cac via, bao
vé da xi mang, hd trg tram xi mang
cac giéng khoan sau khi bao vé tang
khai thac phia dudi, bdo vé cac via
yéu...)

PAC Valve (Pressure Actualted
Valve - Van trdm phdn tdng)

PAC la thiét bi tram xi mang, dugc
l3p phia trén thiét bi ECP va khi kich
hoat sé tao lién thong gilta bén trong
6ng chéng/ éng chéng ling vai
khodng khéng vanh xuyén dé trién
khai qua trinh trdm xi mang.

PAC dugc kich hoat béi ap sudt bén
trong chudi 6ng chéng (ap suat mg,
déng van c6 thé dugc diéu chinh phu
hop theo yéu cau thuc té), va la thanh
phan thiét ké két hgp véi ECP khi tram
xi mang & moi quy dao giéng khoan.
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Landing collar (Thiét bi giit dp
sudt cdc thiét bj long giéng)

Landing collar dugc thiét ké nam
dudi ECP, PAC. Khi tha bi (ball) xuéng
dudi Landing collar, bi sé dugc gitr lai
& ball seat, gitp tao ngan cach chubi
6ng chéng véi day giéng va kich hoat
liner hanger, ECP nhg tang ap suat.
Sau khi dat dugc muc dich, ball va
ballseat sé dugc giadi phéng bdi ap
sudt va hoan tra khoang khéng vanh




Top 7" Liner |

+-3600m

+-3800m

+-4000m

Nghién citu &

ECP

Khoan xong cong doan 6"
g cong

[Tha dng chéng llrng 4.5" véi ECP |

Tram xi mang éng 4.5"
g ong

Hinh 4: Qua trinh trdm xi méng s dung thiét bj ECP

xuyén cho chudi 6ng chéng.

Pump down plug (Nut ddy xi
mang)

C6 hai nut ddy xi mang (opening
plug va closing plug).

Nut ddy xi mang dau (opening
plug) lam nhiém vu bit kin chudi 6ng
chéng tai landing collar dé tang ap,
kich hoat cac thiét bi khac nhu ECP,
PAC...

Nut ddy xi mang cudi (closing
plug) dugc tha xudéng sau khi bom
xi mang dé lam sach thiét bi tha éng
chéng, gidm nhiém ban xi mang, gitp
xi mang dugc bom hét vao khoang
vanh xuyén va dong PAC.

2.2.2. Quy trinh thi cong

Trudc khi thi cong trién khai cac
coéng viéc huan bi thiét bi tha éng
chéng: Dau tuan hoan (circulating

head), van an toan FOSV, dudng
bom xi mang (cement line), 6ng tuan
hoan cao ap (HP circulating hose),
6ng chéng ltng 4-1/2" (liner) vai
cac théng s6 ky thuat theo yéu cau
dugc 1ap kém cac thiét bi dinh tam
(centralizer) va cac thiét bi phu trg.

« Lap ECP vao 6ng chéng ling
4-1/2" kiém tra chiéu sau l3p dat dé
dam bao ECP phia trén dinh via san
pham (Hamra);

- Dau treo 6ng chéng ling (liner
hanger) sé dugc |ap dat phia trén
Horizontal B khoang 100-150m;

- Tha 6ng chéng ltiing bang can
khoan 3-1/2" va 5" trong dung dich
g6c dau (luu y diéu chinh toc d6 tha
phu hgp; diing tuan hoan tai chan dé
6ng chéng 77);

« Lp dat dau trdm xi mang, kiém

tra cement line véi ap sudt;

« Tuan hoan lam sach giéng va
kich hoat dau treo 6ng lting;

« Sau khi dau treo éng lting dugc
l3p dat, thd nut ddy xi mang dau
(opening plug) xuéng landing collar;

- Tang ap suéat lén 1600psi dé kich
hoat ECP va tang ti€p lén 4000psi dé
ma PAC valve;

« Bom tram xi mang: Bom chat
dém, bom 15.8ppg vita mot loai [én
dén dinh 6ng chong Iting 4-1/2";

« Thd nat ddy xi mang cudi -
closing plug va bam dung dich day xi
mang (dung dich g6c dau);

- Tang ap suat lén +/-3500 psi
so véi ap suat tai téc do bam 1bpm
trudc khi ddy closing plug xuéng.
Kiém tra 6ng liing véi ap suat 3500
psi/ 10mins. Gidm ap vé 0 psi va kiém
tra dé dam bdo PAC da kin va gilr
dugc ap suat;

« Set liner top packer;

- Théo thiét bi tha éng Iting, kéo
Ién. Bom rlra sach giéng vai toc do
bom I6n, ghi nhan thé tich chat dém
va xi mang thu dugc;

« Thao dau tram xi mang, thu héi
thiét bi tha éng ltng;

« Tha b6 khoan cu khoan pha cac
thiét bi tram xi mang (DV collar, nut
chan...) valam sach dén day giéng va
trién khai cac céng viéc tiép theo dé
dua giéng vao khai thac.

3.1. Kha nang ap dung

Coéng nghé tram xi mang 6ng Iting
cach xa day giéng s dung thiét bi
ECP da 4p dung thanh céng trén cac

Bang 2. Cac giéng khoan ap dung thanh cong gidi phap tram xi miing cich xa day giéng

Giéng khoan phdt trién pha |
1 BRS-12 3806 3808
2 BRS-13 3770 3768 /3818
3 BRS-21 3828 3800/ 3851
4 BRS-22 3843 3815/3855
5 BRS-15 3915 3795/3942
6 BRS-20 3828 3803 /3856
7 BRS-18 3812 3844
8 BRS-23 3793 3828
Giéng khoan phdt trién pha Il
1 BRS-203 3830 3811.7/3829
2 BRS-26 4083 3864.6/4082
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Bang 3: So sanh thoi gian tram xi mang giitra 2 phwong phap

Hang muc thi cong

Tram xi mang 6ng liing
4 1/2" st dung ECP

Tram xi mang 6ng

ltng 4 1/2" khéng s

dung ECP (gio) (gio)

Tha b can dat nat chan 12 0

Thdi gian dat nat chan 6 0

Kéo bd can dat nut chan 12 0

Tha bo khoan cu lam sach thanh giéng trudc khi tha éng Iting 33 28
Tha bd khoan cu khoan pha xi mang truéc khi hoan thién giéng 40 30
Rura acid, lam sach via 40 0

Téng thai gian (gio) 143 58
Thdi gian tiét kiém 85 gi& (3,5 ngay)

Béang 4: So sanh chi phi tram xi mang giira 2 phwong phap

Tram xi mang éng ling 4 1/2"

Tram xi mang éng lting 4 1/2" st

R khong si dung ECP (nghin USD) dung ECP (nghin USD)

Chuén bi truéc khi khoan 31.904 20.925

Thiét bi treo éng Iting va dich vu 156.494 169.213

Thué gian khoan va dich vu 362.318 237.658

Dung dich khoan va dich vu 8.419 5.522

Hoéa phdm xi mang 90.607 33.826

Dich vu trdm xi mang 68.607 33.826

Dich vu gidm sat khoan 92.887 60.922

Téng chi phi (USD) 811.236 561.892

Chi phi tié€t kiém (USD) $249.344

giéng khoan khai thac dau clia ca pha | va pha Il tai du én
BRS, Algeria. Trdi qua thgi gian dai 4p dung cong nghé, lién
tuc theo déi chat lugng ngan cach cta ECP, xi mang trong
qua trinh khai thac, déng, ma, can thiép giéng ... PVEP va
Nha diéu hanh da khang dinh dugc vai tro, hiéu qua cuda
sang kién nay doi véi dy an. Cong nghé da ap dung thanh
céng cho it nhat 10 giéng khoan va sé tiép tuc dugc ap
dung cho céc giéng khoan phét trién trong thai gian téi.

3.2. Hiéu qua ky thuat, kinh té

Viéc ap dung céng nghé tram xi mang 6ng liing cach
xa day giéng st dung thiét bi ECP da dua lai hiéu qua
dang ké vé mat ky thuat cho du an nhu: gidm thiéu van
dé nhiém ban via khai thac, gidm thiéu rai ro su cé ket can
trong qua trinh thi céng...

Vé hiéu qua kinh té trong viéc ap dung cong nghé nay

L&i cdm on

da tiét kiém dugc t6i thiéu 3,5 ngay thi cong tuong duong
$250.000 trén moi giéng khoan dugc thé hién qua cac
bang 3, bang 4.

4. KET LUAN

“Coéng nghé trdm xi mang 6ng lting cach xa day giéng
bang st dung thiét bi ECP” da dugc ap dung thanh cong
cho it nhat10 giéng tai du an BRS, Algeria va c6 thé &p
dung cho ca cac giéng khoan dudng kinh 8-1/2", tha 6ng
chéng Iting 7” véi ECP trong diéu kién dia chat tuong tu.
Viéc ap dung thanh cong cong nghé da gitp du an mang
lai Igi ich ca vé mat ky thuat va kinh té. Cong nghé nay da
dugc PVEP cdng nhan la sang kién cip Téng cong ty va
dang dugc dé xuat la sang kién & cap Tap doan Dau khi
Viét Nam <

Nghién cuu nay duoc thuc hién va dp dung dudi suhé trg cda cdc cdn bé biét phdi cia PVEP tai GBRS va Téng céng ty Tham
do Khai thdc Ddu khi - PVEP. Nhém tdc gia xin chdn thanh cam on.

Ngay nhan bai: 15/4/2023; Ngay phan bién danh gia va stia chita: 21/4/2023; Ngay chap nhén déng bai: 27/4/2023

Ngu®i phan bién: TS. Nguyén Van Diing

Théng tin tdc gia:

DINH TRONG HUY, NGUYEN QUOC HUNG, NGUYEN QUANG HUNG, NGO LE HUNG, PHAM NGOC QUANG,
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Téng cong ty Tham do6 Khai thac Dau khi
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