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Tom tat

Khai thac tht cap bang gaslift dang dugc dp dung rong rai & céc giéng dau vao cudi thi ky khai thac, dac biét la khu vuc ¢6 ham
lugng nudc cao va lan tap chat co hoc. Ham lugng nudc trong chat luu khai thac cang tang Ién, lugng dau khai thac dugc trén mot don vi
khi gaslift dung dé bom ép ciing giam di dang ké, dong thoi can thém chi phi xt Iy nudc. . . anh hudng nghiém trong dén hiéu qué kinh

té cia mo.

DE t6i da hoa hiéu qua kinh t€ ctia md can tinh dén chi phi bom ép khi gaslift (gém chi phi nén khi), gia ban dau va khi, chi phi san
xuat khac, su mat gia cla tién va ty Ié lam phat... Trong bai bao nay, chi tiéu kinh té dong tién thuan (net cash flow) ctia md dugc tinh
toan dé dat mic tdi da, tir d6 diéu chinh cac thdng s6 quyét dinh trong sudt thi gian khai thac cia md bang cach phéan bo luu lugng khi

bom ép tdi tiing giéng khai thac.

Tu khéa: Gaslift, t6i uu hda khai thac dau khi, gian dau giéng, dong tién thuan, bé CGu Long.

1. Giéi thiéu

Céc md dau & bé Cliu Long da qua giai doan khai thac
dinh va dang & giai doan suy thoai san lugng dau khi véi
ham lugng nudc (WCT) trong dong san pham & mdc rat
cao.

Cac giéng khai thac da va dang ap dung khai thac thi
cap bang gaslift trén co s& sir dung khi déng hanh lam
khi nang, dugc nén cao ap va cap tu cac gian xu ly hoac
FPSO. Theo thai gian, nang lugng via gidam dan dén nhu
cau dung khi gaslift dé€ bom ép cho cac gian dau giéng
tang Ién dang ké trong khi kha nang nén va cung cap khi
gaslift c6 han nén c6 thé dan dén tinh trang thiéu hut
nguodn khi gaslift trong tuong lai. Ham lugng nudc trong
chat luu khai thac ngay cang tang Ién, lugng dau khai thac
dugc trén mot don vi khi gaslift cling gidm di dang ké, can
thém chi phi x& ly nudc... anh hudng 16n dén hiéu qua
kinh té& cia mo.

Vi vay, viéc ddm bao hiéu qua st dung khi gaslift cho
cac gian dau giéng ngay cang tré nén cap thiét, doi hoi
phai nghién clu, t6i uu hoa ché d6 cong nghé cho tung
loai giéng, luong khi phan bé cho cac giéng trén toan moé
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ma van dam bao dugc san lugng khai thac dau trong tiing
giai doan khai thac cia mé.

Tu thuc trang cla cac mé tai bé Cliu Long hién nay
(ndng lugng via gidam dan véi ham lugng nudc trong san
pham khai thac ngay cang tang, sé lugng giéng 6 luu
lugng thap chiém ty trong cao, chi phi khi nén dé khai
thac 1 don vi thé tich dau tang theo thai gian, hiéu qua
khai thac thap va t6n hai via Idn...), tac gid nghién ciu va
dé xuat cac gidi phap cong nghé - ky thuat nham t6i uu
héa ché do khai thac gaslift.

2. Co s& gidi phap t6i uu ché dé gaslift
2.1. Ché dé gaslift khai thdc téi uu tirng giéng

Khi nghién ctu dong thai ctia cac giéng don 1é, khi
nén bom vao cot chat long cang tang thi luu lugng dau
khai thac cling tang do ty trong cta chat luu giam. Tuy
nhién, luu lugng chat luu khai thac chi tang dén moét gia
tri Q. Néu tiép tuc tang luu lugng khi nén thi luu lugng
khai thac lai gidm. M6i quan hé gitia luu lugng giéng khai
thac gaslift va khi nén dugc biéu dién bdi phuang trinh
(1l

Q(V)=aV?+bV+c (M
Trong do:
Q: Luu lugng chat luu khai thag;
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V: Luu lugng khi nén;

a, b, c: Cac hé s6 ctia ham, dugc xac dinh trong qua trinh
tinh toan va khao sat giéng gaslift.

Vé dé thi méi quan hé cua san lugng khai thac Q, = f(V),
luu lugng riéng cda khi nén R, = f(Vk) va ap suat khi nén P =
f(V,). T Hinh 1 c6 thé xac dinh ché d6 lam viéc t6i uu hay t6i
da luu lugng chét luu cha giéng gaslift.

Hé dudng cong trén dé thi cho thay khi tang lugng khi
nén V,, luu lugng khai thac giéng Q, ban dau tang dan Ién.
biéu nay dugc gidi thich la do gidam 4p suat day P, (mat do
hén hgp chat 16ng trong 6ng nang giam), kéo theo ap suat khi
nén (P ) ciing gidam theo. Su gidm cla ap suat khi nén dén mot
gia tri nao do va bat dau tiang trd lai (do lugng khi nén tang
ma tiét dién ng khong thay déi), do d6 dudng cong P =f(V)
phai c6 gia tri cuc tiéu (tai diém 5). Tai thai diém ap sudt khi
nén dat gia tri cuc tiéu, khi d6 chénh léch ap suét gilia via va
day c6 gia tri I6n nhat, nén dudng cong Q = f(V,) c6 gia tri cuc
dai (tai diém 3). Khi &p suat khi nén tang dan dén su gia tang
ap suat day, do dé luu lugng khai thac giéng giam theo.

Xac dinh ché d6 lam viéc t6i uu cta giéng: TU géc¢ toa do
ké dudng thang tiép tuyén véi duong cong Q, = f(V,). Diém
tiép tuyén théa man Q/V 1a 16n nhat (diém 1), nghia la tai day
chi philugng khi nén dé khai thac mét don vi sén pham la nhé
nhét va dudng cong R = f(V,) dat gia tri cuc tiéu tai diém 2.
Day chinh [a ché d6 t8i uu dugc xac dinh trén quan diém vé
nang lugng.

Dai véi diém 3 vdi gia tri sdn lugng cuc dai ma giéng co
thé khai thac bang gaslift (néu khéng bi giéi han lugng khi
nén), luu lugng riéng ctia khi nén khi san lugng giéng dat cuc
dai (diém 4) sé I16n han khi khai thac giéng tai ché do téi uu
(diém 2). Trong thuc té san xudt, ché d6 lam viéc cla ting
giéng dugc lua chon trong khoang tir ché dé khai thac t6i uu
dén ché d6 khai thac cuc dai (tur diém 1 - 3).

PelR, | O

o —Re= (V)

N

Vi,

Hinh 1. Tuong quan giita sdn lugng chdt luu khai thdc va luu lugng khi nén
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2.2. Téi uu té hop cdc giéng

Cac gian dau giéng dugc thiét ké thiét bi cong
nghé t3i thiéu (tach tam va do luu lugng chat luu tu
giéng, phan phdi khi gaslift, bom hoéa pham...) va
trang bi tu 4 - 8 vi tri d€ khoan giéng phat trién ma.
Cac gian dau giéng nay chu yéu la giéng khai thac
dau khi va dugc két n6i bang dudng 6ng thu gom san
pham dan téi trung tam xt ly (gian CPP hodc FPSO).

Trung tam x{ ly sé dam trach cong viéc: tach dau
- khi - nuGc; xtt ly va/hodc 6n dinh sén pham dau khi;
nén khi cung cap lai cho cac gian dau giéng hoac xuat
vé bd; x{f ly nudc dat chuan trudc khi xa thai. Thuc té
van hanh khai thac & giai doan hién nay cho thdy do
ngap nudc clia cac giéng déu cao hoac rat cao (giéng
khai thac tang dad mong c6 WCT 1én téi 80 - 90%) dan
t&i thi€u hut luu lugng khi nén cho gaslift va qua tai
nang luc clia hé théng dudng 6ng van chuyén chat
luu tir gian dau giéng vé xu ly.

Thuc té san xudt cho thay qua trinh khai thac
va van hanh thiét bi lién quan truc ti€p véi nhau tu
cac giéng tGi hé thong thiét bi thu gom, tach pha va
nén khi cao ap [2]. Bai toan tra thanh viéc t6i da hoda
tong lugng dau khai thac Q_ tir n giéng trén gian vai
luu lugng tiing giéng g, dugc lua chon t6i uu tif luu
lugng bom ép khi q . Trén co s& t6i uu phan bs luu
lugng khi nang cho ting giéng Ay Nishikiori [3] dua
ra phuong trinh téng quét nhu sau:

Qo = Z?:l qoi = f(Qg) = f(lel Qg2 s an) (2)
Luong khi nén cho cd cum giéng biéu dién bai

véc to cOt véi n chiéu:
Q= (4yp Agr9,)" (3)

Cong viéc téi uu khai thac dau clia cum giéng
thuc chat la phan bé hagp ly luong khi nén tdi cac
giéng dé c6 luu luong khai thac dau cao nhéat theo
cong thuc:

Max(Q,) = Maxf(Q ) (4)

Dong thoi théa man mot s6 diéu kién bién: luu
lugng khi nén phan bé tdi tiing giéng khéng am va
khong I6n hon téng luu lugng khi nén cap cho gian:

Qg = ?:1 qgi s QgPip s qgi 2 0 (5)

Q=Q, luu lugng chat luu van chuyén clia dudng

éng;

Q=0,+0Q, (6)
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Q, bi han ché béi cdng suat van chuyén cla
dudng 6ng nén dé dam bao max(Q,), bai toan
can bé sung thém viéc gidam thiéu luu lugng
nudc khai thac, tdc la min(Q,) hay gidm thiéu
d0d ngap nuéc min (WTCQ).

2.3. Ham muc tiéu

Trong ndi dung nghién ctu nay, moé hinh lgi
nhuan kinh té€ chinh la ham muc tiéu cta qua
trinh t6i uu héa khai thac gaslift lién tuc. Diéu
do6 ¢6 nghia la cac moé hinh dugc xay dung va
tinh todn sao cho hiéu qua kinh té€ dat I6n nhat.

NPV = zgglﬁ - C, (7)

Trong dé:

t: Thai gian tinh dong tién;

n: Téng thai gian du an;

r: Ty 1& chiét khau;

C.: Dong tién thuan tai thai gian t;
C,: Chi phi dau tu ban dau clia dy an.

G giai doan dau khai thac mo, giéng ¢
thé khai thac tu phun va ham lugng nudc cua
giéng thap, lugng dau khai thac ty 1& thuan voi
Igi nhuan. Tuy nhién, sau thagi gian dai khai thac,
nang lugng via suy gidm dang ké nén giéng
khoéng con khd nang tu phun. Thong thudng,
khi kha nang tu phun kém hiéu qua, giéng sé
duoc chuyén sang dung phuang phép khai
thac nang co hoc, dan dén lam tang chi phi. Mat
khéc, d6 ngap nudc clia giéng cao, déng nghia
vGi lugng dau thu dugc trén mot don vi chat luu
khai thac dugc sé gidm, kém theo d6 la chi phi
tang lén do su tang chi phi cla viéc tach va x
ly nudc du diéu kién xa thai.

Mé hinh lgi nhuan kinh té giup udc lugng
lgi nhuan trong mot khodng thdi gian cho
trudc, gom ca doanh thu va chi phi. Nhiing m6
hinh nay tinh toan dong tién thuan (C) bang
gid tri hién tai ca dong doanh thu PV_rev tru
di gia tri hién tai cia chi phi san xuat PV_cost,
trong d6 doanh thu PV_rev phan anh gia tri
thuong mai ctia dau khi.

PV_cost dugc tinh nhu gia tri hién tai cla
téng lugng chi phi can c6 dé duy tri su khai thac
cla gian trong khoang thai gian cho trudc. Chi
phi nay bang téng chi phi san xuat va thué. Chi

phi san xuat lién quan dén qua trinh khai thac va bao tri ca giéng.
Chi phi trd thué dugc udc tinh dua trén gia tri hién tai ctia dong
doanh thu va luat thué hién hanh. Tuy nhién, d€ don gian héa trong
tinh toan, coi thué la gia tri khéng déi va chi xét t6i uu vé doanh thu
va chi phi san xuat. Trén co s do tac gia xem xét cac trudng hgp
tuong Ung vaéi cac muc luu lugng khi nén khac nhau cung cép cho
hé théng.

Dong tién thuan trong khodng thdi gian t dugc téng quat nhu
sau:

C, = PV_(rev(t))- PV_(cost(t)) (8)
Chitiét:
T Nprod Nprod
C = f Z T (t) qo,i(t) - Z 19,comp (t) Qg,comp,i(t]
0 i=1 i=1
Nprod
- Z rw,disp (t) QW,disp,i(t)
i=1

Trong dé: PV_(rev(t)) = [(Lugng dau khai thac x Gia dau)lt;

PV_(cost(t)) = [Lugng khi x Chi phi nén]t + [Lugng nudc khai thac
x Chi phi xtr ly nuéct.

Trong khuon khé clia nghién ctiu nay, tac gia tinh gia tri C, cho
khoéng thai gian 30 ngay.

{C}30 =PV_(rev(30)) - PV_(cost(30))

Trong d6: PV_(rev(30)) = [Lugng dau khai thac trong 30 ngay x
Gia dault

PV_(cost(30)) = [Lugng khi nén trong 30 ngay x Chi phi nén] +
[Lugng nudc khai thac trong 30 ngay x Chi phi x{t ly nuéc].

Khi nén

Khi nhian liau

Nousn ki
Gaslift tir bén ngobi

Hinh 2. So @6 hé théng cho tinh todn chi phi khi nén
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3. Két qua (ing dung va thao luan

Gian dau giéng (gian nhe) da va dang dugc st dung
rat hiéu qua trong sa do thiét bi khai thac dau khi tai cac
c6ng trinh ngoai khoi bé Clru Long. Cac gian dau giéng
dugc két ndi téi trung tam xur ly (gian x& ly trung tam hodc
FPSO) bang cac dudng 6ng ngdm dudi day bién dé van
chuyén dau khi ciing nhu cung cap khi nén, nuéc bom ép.

Xac dinh ché dé cong nghé gaslift cho cac giéng khai
thac gian WHP-A: Gian dau giéng WHP-A dang hoat déng
vGi 5 giéng khai thac dau khi, trong dé: 3 giéng khai thac tu
tdng mdng va 2 giéng ti tang cat két luc nguyén. Sau thoi
gian dai khai thac, nang lugng tu nhién cac via da suy kiét.
S6 lieu khao sat thong so khai thac cac giéng cho thay ap
suat cac via san pham dau khi cdc mé & bé Clu Long déu
suy giam hodc ham lugng nudc trong giéng tang cao, cac
giéng khoéng tu phun va chd yéu dugc chuyén sang ché do
khai thac thi cdp bang gaslift sir dung khi déng hanh. Luu
lugng cung cap khi gaslift trung binh ting giéng tr 0,5 tGi
2 triéu ft2 chudn/ngay qua van diéu tiét vao khodng khéng
vanh xuyén va cac van gaslift dugc [ap dat dung vi tri téi uu.
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Hinh 3. Ap sudt ddy giéng theo luu luong chdt Iéng khai thdc - giéng LM-Prod
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Hinh 5. Ap sudt ddy giéng theo luu lugng chdt Ing khai thdc - giéng LO-Prod
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Trong thuc té san xuat, cac giéng dugc dinh ky khao
sat luu luong - 4p suat ché do khai thac 6n dinh théng qua
xem xét hé sé khi/ldng (gas liquid ratio - GLR). Ban chat
clia phuong phap khao sat nay la dua vao viéc thay déi
luu lugng khai thac bang cach thay déi lugng khi nén va
cac thong sé lam viéc lién quan khéac nhu: dp suat cta khi
nén, ap suat day va ap suat miéng giéng.

Trén co sG tai liéu khao séat giéng, phan tich méi tuong
quan dong chay chat luu tur via vao giéng va lén tdi miéng
giéng trudc khi vao hé théng thiét bi bé mat. Bi€u do
tuong quan ap suat day giéng va luu lugng khai thac duoc
xay dung cho tiing giéng nhu trén cac Hinh 3 - 12. Trong
dé, tai mbi thai diém khao sat sé xay dung dugc biéu do6
ma&i quan hé gilra luu lugng chat 16ng khai thac va luu
lugng khi nén (con goi la dudng cong ddc tinh nang cla
giéng). VGi nghién ctiu nay, méi giéng déu dugc xay dung
ho dudng cong dac tinh nang trong 3 trudng hgp: theo
két qua th{r via, theo ché do khai thac ban dau va theo ché
do khai thac hién tai.

Nhan xét chung: Qua xdy dung moé hinh trén cho
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Hinh 4. Mdi quan hé giita luu lugng chdt Iong khai thdc va luu lugng khi nén
khi thuc hién thir via, & ché dg khai thdc ban ddu va hién tai - giéng LM-Prod
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PETROVIETNAM

=0l 0
3500 T =se=(L_300
e G200
3000 +
. e L1500
()]
22500 —GL,_2000
= — I
()]
£ a0 ~—
(o)] —— IPFRO
& 1500
S i + IFRM
-
A1)
2 1000
Q
\< I‘
500 bt
o L
o 1000 2000 3000 4000 5000 BO00

Luu lugng chét 1dng khai thac (thung/ngay)

Hinh 7. Ap sudt ddy giéng theo lutu lugng chdt Ing khai thdc - giéng B-01Prod

——l 0
3500
~ —i_00
000 -+
==L _1000
=)
p 0 —L_1500
& -
Daoon —iG_2000
B
o — PR
1500
Le] ——ph
i \
Jee] %
L Y —— RO
o 3
< =g N PAN
i -
o 1000 00 30a A0 000 GO0

Luu lugng chét 16ng khai thac (thung/ngay)

Hinh 9. Ap sudt ddy giéng theo luu luiong chdt Ing khai thc - giéng B-02Prod

==l O
A500
—l
— 3000 -+ -
Gl B 1m0
a GL_ 1500
— 500 -
2 e Gi,_ 00
U
= 00
o = IR
)
o 1500 - Pl
=
O
> === PRl
g_ Hl= ]
< IPRN
il
o L
o ¥000 00 0008 AN SO0 GO0

Luu lugng khai thac (thung/ngay)
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thay tang Oligocene dudi c6 ndng lugng con tuong doi
cao, vi thé giéng LO-Prod van con kha nang khai thac tu
phun, chua nhat thiét phai khai thac bang gaslift. Vi vay,
chi can xét véi 4 giéng con lai. Nhiing giéng & tang mong
¢6 ham lugng nudc cao (WCT tur 70 - 90%) doi héi phai c
phuong phap téi uu khai thac giap dat hiéu qua cao nhat
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khi thuc hién thir via, & ché d6 khai thdc ban ddu va hién tai - giéng B-01Prod
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Hinh 10. Mdi quan hé gitia luu luong chdt léng khai thdc va luu luong khi nén
khi thuc hién thi via, & ché d6 khai thdc ban ddu va hién tai - giéng B-02Prod
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Hinh 12. Mdi quan hé gitia luu lugng chdt Iong khai thdc va luu lugng khi nén
khi thuc hién thir via, & ché dé khai thdc ban ddu va hién tai - giéng B-03Prod

ma khéng qua lam tén hai dén via khi phai khai thac lén
qua nhiéu nuéc.

Téng hop cac dudng dac tinh nang cla tat ca cac
giéng & thai diém nghién ctu (Hinh 13), qua d6 luu lugng
chat luu khai thac clia ting giéng dugc xac dinh bai luu
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Hinh 13. Luu lugng khai thdc theo luu lugng khi nén & cdc giéng khi khdng gidi han
luu lugng khi nén - Truding hap A
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Hinh 15, Luu lugng khai thdc theo luu lugng khi nén & cdc giéng trong trudng hop
toiuu C
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Hinh 17. Luu lugng khai thdc theo luu lugng khi nén & cdc giéng trong trudng hgp
toiuu E
lugng khi nén dugc phan bé. Trong trudng hop khong bi
gidi han luu lugng khi nén, diém cuc dai thudng dugc sur
dung dé khai thac dau t6i da. Thuc té€ cho thay khi ham
lugng nudc cao dan téi lugng nuéc khai thac 16n dang ké,
c6 thé vugt cdng suat clia hé théng thu gom, van chuyén
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Hinh 18. So sdnh lugng khi nén cung cdp va luu lugng khai thdc chdt luu
cho timg trudng hap

chat luu t&i FPSO.

Hinh 14 - 17 biéu dién céc trudng hop danh gia téi uu
ché d6 khai thac trén co s& thay d6i hudng tiép can cuda
ti€p tuyén ctia dudng cong dic tinh nang dé xac dinh luu
lugng khi nén dugc phan bé va luu luong chat luu khai
thac. K& qua danh gia théng sé lam viéc cla giéng va
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chi tiéu kinh té tuang Uing theo cac trudng hgp dugc thé hién
trong Bang 1.

+ Trudng hgp A: Luu lugng khai thac cuc dai;

+ Trudng hop B: Cac ti€p tuyén ctia dudng luu lugng khai
thac dugc vé di qua géc toa do;

+ Trudng hgp C: Céc tiép tuyén cla dudng luu lugng
khai thac clia cac giéng song song véi nhau, cac ti€p tuyén

Luu lugng dau va nudc (thung/ngay)

w- dx - 30

Dong tién thuan (triéu USD)

Luu lugng khi nén cao ap (nghin ft3/ngay)

Hinh 19. Phu thudc ca luu lugng chdt luu khai thdc va dong tién thudn theo luu lugng khi nén

Cac

truong
hop

nay dugc chon dua trén déng thai khai thac ciia cum
giéng khai thac trong tdng méng;

+ Truong hop D: Cac tiép tuyén clta dudng luu
lugng khai thac clia cac giéng song song véi nhau va
dugc chon dua trén dong thai khai thac cta giéng
LM-01Prod tang Miocene dudi;

+ Trudng hagp E: Cac giéng tang mong dugc gilr
nguyén ché d6 khai thac da dugc chon & trudng hop
ché doé khai thac téi uu C, chi diéu chinh luu lugng khi
nén cap cho giéng LM-01Prod & ting Miocene nén dé
giéng lam viéc & ché d6 khai thac cuc dai.

Luu lugng dau cla trudng hgp A (co s6) cao hon
khong dang ké so véi cac truding hop khac, nhung
nudc khai thac rat 16n va lugng khi nén can cung cap
rat cao, tuong duang trén 3 nghin ft* d€ nang dugc 1
thung dau. Trudng hop D va C ¢6 hiéu qua khai thac
rat cao va phu hgp vdi diéu kién gidi han lugng khi
nén cung cap cho gian WHP-A. Trudng hgp B thé hién
két qua trung gian t6i uu theo truyén théng cho tiing
giéng, tuc la ché d6 can bang luong khi nang va chat
I6ng khai thac.

Bding 1. Bdnh gid hiéu qud kinh té cdc truomg hop

Giéng B-01Prod B-02Prod LM-Prod

Qo (nghin ft/ngay) 2.000 1.000 1.500
Q/ (thung/ngay) 1.090 2.025 500
Queomp (Nghin ft3/ngay) 1.886 544 1.427
Q. (thung/ngay) 153 608 350
Qw (thung/ngay) 937 1.418 150
Qg (nghin ft3/ngay) 920 450 280
Qi (thung/ngay) 960 1.650 550
Qgeomp (Nghin ft3/ngay) 819,2 78,75 199,15
Q, (thung/ngay) 134,4 495 385
Qw (thung/ngay) 825,6 1.155 165
Qg (nghin ft3/ngay) 930 600 400
Qi (thung/ngay) 950 1.980 185
Qgeomp (Nghin ft3/ngay) 830,25 154,5 372,81
Q. (thung/ngay) 133 594 129,5
Qw (thung/ngay) 817 1.386 55,5
Qg (nghin ft/ngay) 910 500 330
Q (thung/ngay) 920 1.910 100
Queomp (Nghin ft3/ngay) 813,4 70,25 3153
Q. (thung/ngay) 128,8 573 70
Qw (thung/ngay) 791,2 1.337 30
Qg (nghin ft/ngay) 930 600 1500
Qi (thung/ngay) 950 1980 500
Queomp (Nghin ft¥/ngay) 830,25 154,5 1426,5
Q, (thung/ngay) 133 594 350
Qw (thung/ngay) 817 1386 150

Doéng tién thuan

B-03Prod OP-Prod WHP-A trong 30 ngay
(USD)
2.000 0 6.500
1.990 600 6.205
1.851 0 5.707 2.553.380
199 540 1.849
1.791 60 4.356
1.400 0 3.050
500 600 4.260
1.362,5 0 2.459,6 2.507.220
50 540 1.604,4
450 60 2.655,6
700 0 2.630
1700 600 5415
572,5 1.930,06 2.415.085
170 540 1.566,5
1.530 60 3.848,5
650 0 2.390
1.610 600 5.140
529,25 0 1.728,2 2.275.470
161 540 1.472,8
1.449 60 3.667,2
700 0 3730
1700 600 5730
572,5 0 2983,75 2.711.483
170 540 1787
1530 60 3943
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K&t qua danh gia con cho thay mic d6 anh hudng cta
luong khi cung cap cho gian, ¢ thé lam gidm t&i 20% luu
luong dau (1473 thung/ngay so vGi 1849 thung/ngay) néu
luong khi bi han ché dudi 2 triéu ft3/ngay.

Chi tiéu kinh té& (t6ng dong tién thuan trong khoang
thdi gian 30 ngay) da dugc tinh todn cung véi cac thong
s ky thuat tuang Uing vdi tiing trudng hop danh gia (cac
chi s6 gia dau va chi phi déu dugc ldy bang nhau trong
moi truding hop; do khéng anh huéng dén xu huéng két
qué nghién cu nén tac gia khong dua ra cu thé). S6 liéu
trén Hinh 19 cho thay trudng hop E c6 gia tri dong tién
thuan cao nhat mac du luu lugng khai thac dau thap hon
62 thung/ngay (tuong déi) so véi trudng hgp ca sé. Trudng
hap A va B c6 téng dong tién thuan tuong déng nhau
trong khi trudng hop A can st dung gap 2,3 lan luong khi
nén. Nén khi va xtr ly nudc khai thac la céc khodn chi phi
¢ anh hudng |6n dén dong tién thuan cua trusng hop
A - khai thac cuc dai cling nhu truéng hop B.

4. Két luan

Cong nghé gaslift dugc st dung ¢ hiéu qua tai cac
mé dau bé Cliu Long trong giai doan san lugng khai thac
suy giam. Hiéu qua khai thac giam manh do yéu cau tang
luong khi nén cao ap (d6i khi vugt qua cong suat van
chuyén clia dudng éng hodc luong khi c6 thé cap cho
gian) va chi phi xtr ly nudc tang cao, dan dén Igi nhuan cua
du an cing bi anh huédng dang keé.

Dic tinh via va chat luu via thay déi theo diéu kién
khai thac, dong thai lam viéc clia cac giéng khong 6n dinh

va chiu anh huéng I6n, doi hoi phai cé giadi phap diéu
chinh ché a6 céng nghé phu hgp theo thai gian. Giai phap
dé xuat sir dung phuong phap dé thi biéu dién méi quan
hé giéng - via cho cum 5 giéng lam ca s& phan bé hop ly
luong khi nén nham t6i uu ché d6 cong nghé cho cac cum
giéng khai thac ngoai khoi d€ mang lai gia tri Igi nhuan
cao nhat.

Két qua phan tich cho thay cac thong sé ché do cla
giéng c6 thé diéu chinh va lua chon thdng qua viéc phan
bé lugng khi nén cung cap cho tting giéng. Thong s6 khao
sat clia giéng khai thac nhu ham lugng nuéc, hé s6 khi -
dau, ap suat miéng giéng... lién tuc dugc cap nhat sé cho
phép xdy dung cac dudng cong dac tinh nang va du bao
san lugng khai thac dau, tinh toan hiéu qua kinh té€ do
cum giéng mang lai.
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SOLUTIONS TO GAS LIFT OPTIMISATION OF OIL WELLS WITH HIGH

WATER-CUT IN CUU LONG BASIN

Nguyen Hai An
Petrovietnam Exploration Production Corporation
Email: annh1@pvep.com.vn

Summary

Artificial gas lift is frequently used in secondary recovery to boost the production rate of mature oil fields, especially in areas with
high water-cut and suspended solids. The high water-cut of production stream may require large amount of gas for lifting a unit volume
of crude. In addition, the production operation is costly because the ratios of water/oil become higher and oil production rates decline

dramatically.

To maximise the economic return of oil production, it is important to into account the cost of lift gas injection (including re-
compression costs), the sale price of oil and gas, other production costs, the money discount rate and the rate of inflation. In this paper,
the net cash flow of the field is maximised, then decisive parameters will be adjusted over the production life of the field by allocating the

flow rate of injected gas to each production well. .

Key words: Gas lift, gas lift optimisation, wellhead platform, net cash flow, Cuu Long basin.
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