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ANH HUONG CUA HIEN TUQNG NGUNG TUY CONDENSATE
DPEN KHA NANG CHO DONG CUA GIENG KHAI THAC KHI
LE VU QUAN, Vién Dau khi Viét Nam ’
TRIEU HUNG TRUONG, Truong Pai hoc M6 - Dia chat
Tém tat: Bai bao trinh bay nhitng nghién ciru, phan tich sw anh hwong cia hién twong
ngung tu condensate dén kha nang cho dong cua giéng khai thac. Trong do chi ra nhiing
anh huong cua nong do condgnsate, do tham pha, sirc cang bé mat, ty so do nhot khi so voi
do nhot condensate, phan bo kich thudc 16 rong... dén kha nang di chuyen cua dong san
pham. Keét qua cho thdy rang doi voi nhiing via co tinh chat tham chira kém thi si anh

hwong cua cac yéu to trén cang lon.
1. Mé& dau

Trong qua trinh khai thac, khi ap suit via
giam xubng dudi ap sudt diém swong hién
tuong ngung tu condensate s€ xay ra. LUC nay
trong via hinh thanh 03 vung ngung tu
condensate. Trong d6 ving cin day giéng c6 do
bao hoa pha 16ng condensate 1é6n hon do bao
hoa téi han va ban kinh ving nay c6 thé tir hang
chuc dén hang tram feet tuy thudc vao tinh chat
ctia chat Iuu khi condensate ciing nhu tinh cht
via. Cac tap c6 do thdm cang cao thi ban kinh
viing nay cang 16n do phan 16n chit luu chay
qua cac tap nay.

Hién tuong ngung tu condensate trong via
dan dén su bit nhét cac 16 rdng, vin dé ndy s&
anh hudng nghiém trong dén viéc cho dong dbi
v6i cac via co do thAm tir thip dén trung binh
(k = 10 - 50 mD) trong khi ddi véi cac via co
chiéu day va do thim tét (v6i k.h >5000 mD.ft)
thi kha ning khai thac cua giéng s& it bi anh
hudng hon.

2. Dic tinh cua dong chay khi - condensate
trong via

Hién tuong ngung tu condensate gdy anh
huong 16 rét va nghiém trong dén kha niang khai
thac cta giéng, lam suy giam kha ning khai
thac do sy tich tu cta pha 16ong trong via. Viéc
suy giam khai thac thé hién qua hai yéu t4, chat
lwuong cta chit Iuu khai thac giam do ham
lwong cac thanh phan condensate co gi4 tri cao
giam Vva sy suy giam luu lugng khi do do bao
hoa pha 16ng tang dan trong via [1,2]. Sy tich tu
condensate trong via s& dan dén giam do thim
tuong d6i ciia pha khi. Trong truong hop hé

chét luu cua via ton tai dudi dang don pha, sy
anh huong 1én do tham twong dbi 1a khong co.
b6 thAm tuong ddi cua hé chat luu 1a mot dai
luong phu thudc vao cac yéu té nhu stic cing bé
mit giira cac pha, ty s6 d6 nhét giira cac pha va
phan bd kich thudc kénh din trong via.

Anh huéng cua sirc cang bé mat dugc tinh
dén khi 02 pha cung ton tai. Yéu t6 nay néi lén
anh hudng cta ap suat mao dan c6 do 1on ty 18
thuan voi sirc cang bé mit va ty 1& nghich voi
ban kinh kénh dan Nhu vay khi stc cang be
mit giam, 4p suat mao dan ciing s& giam va néu
kich thudc kénh dan giam thi 4p sudt mao dan
lai tang 1én. Khi pha long condensate ngung tu,
thuong cac hat c6 xu hudng bi ket vao cac 16
rong nho va khong thé di chuyén do anh hudng
clia 4p suat mao dan. Dé c6 thé day cac hat chat
1ong ra khoi 16 rong c6 kich thudc nhét dinh,
can c6 mot chénh 1éch 4p suat 16n hon ap suit
mao dan. Do d6, dé condensate ngung tu c6 thé
di chuyén ra khoi cac 16 réng nho, can chénh ap
rat 16n hodc sirc cang bé mat phai du nho [3].

Hé chéit luu chiu stc cang bé mit 16n, déng
thoi chira trong cac 16 rong co kich thuéc nho
(46 tham nho) thi kha ning chay clia condensate
16ng rat han ché. Nguoc lai, trong mot s0
truong hop, khi kich thude 16 réng 16n (d6 thim
16m) thi du strc cang bé mit ciia hé chat huu cao,
ap suat mao dan van thp hon chénh &p can c6
dé chat luu c6 thé chay duoc. Nhu vay déi véi
da chira c6 d6 thdm 16n, anh huodng cia sirc
cang bé mit 1a thap va do tham tuong ddi cua
pha 16ng condensate s& khong bi giam dang ké
nhu trudng hop da chira c6 d6 thim nho.
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Ngoai yéu tb sirc cing bé mit, yéu td ty 18
gitta d6 nhét pha khi so voi pha long ciing c6
anh huong rat 1on dén d¢ tham tuong d6i cia hé
chit luu. P9 nhét cua pha khi thudng thip hon
d6 nhé6t pha long tir 10 dén 20 1an nén pha khi
linh déng hon va c6 xu hudng dich chuyén qua
viing c6 it tré ngai hon trong via, cu thé 1a qua
cac kénh dan cé kich thude 16n hon. Do dé, du
strc cang bé mit va 4p suit mao dan du thip dé
pha khi dich chuyén qua kénh din va kéo theo
toan by pha 1dng condensate chira bén trong ra,
nhung do anh hudng cta do linh dong, khi chi
di chuyén qua c4c kénh dan c6 kich thuéc 1on
va bo qua cac kénh din con lai. Chinh vi vay,
dd bao hoa condensate ngung tu trong via
khong giam nhiéu.

Hinh 1 thé hién d6 bio hoa condensate thay
d6i theo tinh chit via chira tai mot giéng khai
thac thudc moé Hai Thach, bé Nam Con Son [4].
Truc tung 14 chiéu cao tinh tir ddy giéng, truc
hoanh 1a khoang cach tinh tir tdm giéng.

Hinh v& cho thiy, trong khoang 800ft
(~243m) tinh tir day giéng c6 5 tap via v6i mirc
dé ngung tu condensate khac nhau, do bao hoa
condensate 1én dén trén 30% tai ving lan can
day giéng. Ban kinh anh huéng ving ngung tu
thong thuong trong khoang 40ft. Pac biét, co
tap via & do cao 150 ft tinh tir day giéng c6 ban
kinh d4nh huong cua vung ngung tu condensate
dén 120ft. Thuc té cho thiy, day cling 1a tap via
c¢6 tinh chat thAm-chta kém nhat trong s céc
tap via duoc khai thac tai giéng nay [6].

Chiéu cao, ft

700

600

500

400

300

200

100

0 20 40 60

Khoéng cach hwéng tam, ft

Do bio hoa
Condensate

80 100 120

Hinh 1. Thay déi dé bdo hoa condensate ¢ cdc tdp via c¢6 do tham khdc nhau [4]
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18



Trong qué trinh khai théc, via chira c6 thé
chia thanh 3 Vung (hinh 2). Trong do, ving 3 ¢
cach xa day giéng nhét, 14 ving chi 6 pha khi
ton tai boi ap sudt via tai viing nay van 16n hon
ap suat dlem suong (ngung ty). Vung 2 la vung
ma ap suat bat dau xudng thap hon 4p suét diém
swong va condensate bat dau ngung tu, dong
chay lac nidy & dang 02 pha gom khi va
condensate, dong thoi, do bdo hoa condensate
tang dan vé huong giéng khai thac. Ving 3 1a
ving gan ddy giéng. Tai khu vuc ndy, luong
condensate ngung tu kha cao; cung vdi do 1a ap
sudt tuong ddi cia pha chay chinh 1a khi bi suy
giam khé nhiéu va kha ning cip dong cua giéng
cling s€ suy giam theo.

Tai khu vuc can day giéng, d6 bdo hoa pha
long co thé 1én dén 40 - 60 %, lam giam do
thAm tuong d6i cta khi tir 5 - 20 %. Dong chay
& khu vuc can ddy giéng co thé dat dén trang
thai on dinh (steady state) trong thoi gian ngin
ngay sau khi ap suat day xubng dudi ap suit
diém suong.

3. Anh huwéng ciia d§ tham pha

Viéc suy giam d6 tham trong ving can ddy
giéng c6 anh hudng rat quan trong 1én kha niang
cho dong vi phan 16n qua trinh suy giam ap suét
xay ra tai khu vyc nay.

Méi quan h¢ gitra do thAm pha khi (ki) va
ty 16 6 tham twong ddi pha khi so voi do tham
twong d6i pha condensate (krg/Kro) cho thiy su
anh hudng ctuia condensate ngung tu & vung can

day giéng 1én su suy giam kha ning cho dong
ctia giéng khai théc [1,6].

Trong d6 ty 1& 6 tham tuong dbi ciia khi so
v6i condensate dugc thé hién trong phuong
trinh:

krg/kro= (1/Vro-1) (Mg Ho)
trong do:

Krg 13 d6 tham twong dbi cua khi;

kro= 12 d6 thdm twong ddi ctia condensate;

Mg l1a d0 nhot cua khi;

Mo la d0 nhd ctia condensate.

Gia tri Vio = Vo/ Vi 1a gia trj thé tich tuong
dbi ctia pha condensate so véi thé tich hdn hop
trong viing can day giéng tai trang thai 6n dinh
thu dugc tir thi nghiém giam ap trong diéu kién
dang nhiét (Constant Compostion Expansion —
CCE) [3,4].

Hinh 4 thé hién mbi quan hé néu trén dua
vao phuong trinh Corey [3,5] cho cac phan b
kich thudc 16 rong (1) khac nhau. Gi6i han trén
ciia ty 18 kig/kro 13 10 cho hé chit luu gidu
condensate (rich condensate) va 50 cho hé chat
luu nghéo condensate (lean condensate). Mdi
quan hé gitra 46 thAm twong dbi cua pha khi véi
ty sO gitta d6 tham twong dbi cua pha khi va
condensate (kg vs. Krg/kro) la m01 quan hé thaim
pha chinh, déay 1a ycu td quyét dinh biéu hién
cua vung can day giéng khi condensate ngung
tu chtr khong phai 1a mbi quan hé cua do tham
twong d6i pha khi va condensate véi do béo
hoa.
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Hinh 4. M6i quan hé quyét dinh biéu hién cua vung can day giéng cho cdc hé khi condensate
voi phan bo kich thuoc 16 rong khac nhau

4. Két ludn
Kha nang cho dong cua giéng khi -

condensate anh hudng rat nhiéu boi sy suy giam
ap suat trong via, ty sb do nhét cua khi va do
nhdt cua condensate ciing nhu do thdm pha
twong d6i cua pha khi. Doi véi cac tap via co
kich thuéc 16 rong va kénh dan thip thi sy anh
huong trén cang 16n, sy suy giam kha nang khai
thac cang tram trong hon. D¢ giai quyét van dé
nay, can phai c6 nhing giai phap tac dong Ién
cac yéu tb anh hudng néu trén.
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ABSTRACT
The affects of condensate banking to productivity index of gas-condensate well
Le Vu Quan, Vietnam Petroleum Institute
Trieu Hung Truong, Hanoi University of Mining and Geology
The paper presents the effects of condensate banking to productivity index of gas condensate
well. The results indicate that condensate saturation, phase permeability, surface tension, ratio

between viscosity of gas and condensate, pore size distribution,...

will effect to production. The

results also show that their affect will be stronger for the low permeability and porosity reservoirs.
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