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Mé khi - condensate Hdi Thach (L6 05-2, bé Nam Con Son) cd diéu kién dia chdt phiic tap, nhiét dé va dp sudt cao. Trong qud trinh
khai thdc, san luong khi bi sut giam do hién tuong ngung tu Iéng viing cdn ddy giéng. Dé gidm thiéu dnh huéng cia hién tugng nay,
nhom tdc gia dd xdy dung mé hinh mé phéng toan mé dua trén mé hinh dia chdt hién c6 va cdc két qud phdn tich dd chita, chdt luu
mdi nhdt; tir dé ddnh gid cdc gidi phdp cong nghé, ky thudt nhdm cdi thién hé sé'san phdm, ndng cao hiéu qud khai thdc mé Hdi Thach.

Tir khéa: Ngung tu Iong, dp sudt ngung tu, mé hinh cdn ddy giéng, mé hinh mé phéng.

1.Patvan dé

Trong qua trinh khai thac mo khi, ap suat
via gidam dan. Khi gidam dén &p suat bao hoa
(con goi la ap sudt ngung tu hay diém suong
- dew point pressure), cac cau tli ndng trong
luu chat sé bat dau ngung tu, muc dd cang
tang khi ap suat gidm nhiéu. Véi sy c6 mat
cla pha long, d6 thadm déi véi pha khi gidm
nhanh. Khi d& bao hoa condensate thap
hon bdo hoa 1éng tsi han, pha 1dng khong
di chuyén dugc va tich tu tai via gay can tré
dong khi chay vao giéng. Qua trinh ngung tu
I6ng anh hudng truc tiép t6i dong thai khai
thac, cu thé 1a gidm luu lugng khi [1]; ngoaira,
do mat thanh phan nang trong via, dong san
pham khai thac dugc sé giam gia tri [2].

M6 Hai Thach cé diéu kién dia chat phic
tap, nhiét do va ap suat cao. Déi tugng chira
chinh ctia mé Hai Thach c6 tudi tir Miocene
gitta dén Miocene mudn. Cau tric via chua
phuc tap, dugc chia thanh 3 khéi chinh véi
nhiéu tap cat xen kep (Hinh 1). Tinh chat da
chia c6 su thay d6i kha 16n gilta cac tap cling
nhu theo dién trong pham vi moé dan dén qua
trinh ngung tu l6ng tai khu vuc can day giéng.

Theo cac bdo cdo sdn xuat cla nha thau,
tinh dén hét thang 6/2015, da co 5 giéng khai
thac dugc khoan tai khu vuc mo, luu lugng
khai thac trung binh giéng dat khoang 20
triéu ft? tiéu chudn/ngay. Déng thai khai théc

cUa tiing giéng co su khac biét rat I6n (Hinh 2 va 3). Luu lugng khi thay
ddi tur 3 - 50 triéu ft® khi tiéu chudn/ngay, ty s6 ldng - khi thay déi tu
60 - 180 thung/triéu ft? tiéu chudn. K&t qua phan tich luu lugng dong
va do thi 4p suat day giéng cho thdy ap suat day cac giéng déu giam
xuéng thap hon so véi ap suat bao hoa. Cé thé du bao hién tuong
ngung tu ldng xudt hién & cac giéng dang khai thac. Tuy nhién, do
chéat lugng dé chira tai cac khu vuc giéng cé su bién déi tueng déi 1on
nén muc dé cing nhu anh huéng clia qua trinh ngung tu long dén
hiéu qua khai thac clia cac gi€éng cling khac nhau. Cac giéng HT-2P va
HT-3P chiu dnh hudng I16n nhat cda hién tugng ngung tu condensate.
Giéng HT-3P dang khai thac véi hé s6 sdn pham thap va téc do suy
giam nhanh.

Hién tai chua c6 nghién cu hoan chinh nao vé hién tugng ngung
tu 16ng va cac giadi phap khac phuc. Trong nghién clru nay, nhém tac
gid dua trén mé hinh dia chat hién cé va cac két qua phan tich da
chua, chatluu méi nhat xay dung mé hinh moé phong thanh phan toan
mo (full field compositional model) nham danh gia cac giai phap cong
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Hinh 1. Cdu triic via chira mé Hdi Thach

Ngay nhdn bai: 13/4/2017. Ngay phan bién ddnh gid va sia chita: 13/4 - 27/4/2017. Ngay bai bdo dugc duyét ddng: 7/8/2017.
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Hinh 2. Biéu d6 ddng thdi khai thdc cdc giéng md Hdi Thach
nghé ky thuat véi muc tiéu gidm thiéu anh
hudng cua hién tugng ngung tu Idng trong via,

2000 | &0
g6p phan cai thién hé s san pham cling nhu
1600 'E‘s hiéu qua khai thac mé Hai Thach.
émo g 2. Xay dung mé hinh mé phdng khai thac
*§ %ao mé Hai Thach
E‘m ;: M6 hinh mé phdng cho toan mé Hai Thach
| i dugc xay dung va phan tich dua trén moé hinh
! dia chat 3D va cac théng s6 cong nghé méd
] goém: tinh chat da chia, chat luu, dudng cong
v tham pha va lich st lam viéc cla cac giéng khai
o ) thac. M6 hinh thiy déng luc dugc xay dung
Hinh 3. Biéu dd sn lugng khai thdc giéng HT-3P trén phan mém Eclipse E300, dang mé phéng
Bding 1. Théng s md hinh mé phdng toan mé Hai Thach da thanh phan (compositional modelling), vai
Théng s6 Gié tri cdu truc 6 lusi dugc gilr nguyén tir moé hinh
AU tric & 1461 (X-Y-2) 196% 161 x 85 dia chat (khong thuc hién thé héa - upscaling)
nham dam bao phan bé da chia da thuc hién
Kich thudc 6 lugi 200 x 200 x 30ft e . i . At e
- trong moé hinh dia chat. Kich thudc 6 luéi trong
56 6 Iui hoat dong 241591 m6 hinh 1 200 x 200 x 30ft, t8ng 6 6 i hoat
D¢ thim trung binh 357mD dong (active cells) la 241.591. Cac thong s6 vé
Do réng trung binh 15%

cdu truc 6 lugi va phan bé da chua thé hién
S6 giéng hoat déng 4 trong Bang 1 va Hinh 4.
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Hinh 4. Phdn bé dd chufa cdc tdp via md Hdi Thach
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Hinh 5. Két qud phuc héi lich st giéng HT-1P

Hinh 6. Két qud phuc héi lich st giéng HT-2P
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Hinh 7. Két qud phuc héi lich st giéng HT-3P

D& dam bao muc d6 tin cdy cia mo hinh mé phéng,
cdng tac phuc hai lich s khai thac dugc thuc hién cho
cac giéng. M6 hinh dugc hiéu chinh d6 tham dia phuong
va muc dé lién thong clia da chda. Hinh 5 - 8 thé hién céc
két qua khdp lich st cho 4 giéng khai thac. Nhin chung,
cac giéng déu cho két qua phu hgp véi thuc té. Luu lugng
condensate c6 muc do sai khac I16n hon, nguyén nhan
chinh do cac mau chat luu khong dugc 1dy day du cho cac
tang chura, dan dén sai s vé chi sé khi dau cling nhu tinh
chat chat luu tai cac tap cat.
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Hinh 8. Két qud phuc héi lich st giéng HT-6P
3. Hién tuong ngung tu léng tai giéng HT-3P

K&t qua mo phong dong thai khai thac theo thai gian
cla giéng HT-3P (Hinh 9 va 10) cho thay chi sau moét thoi
gian ngan khai thac hién tuong ngung tu ldng da xuat
hién vdi viéc bao hoa léng tang 1én & vi tri day giéng. Dai
condensate ngung tu da hinh thanh xung quanh day
giéng ngay khi ap suat day giéng giam xudng dudi ap
suat diém suong [3]. Condensate ngung tu xay ra gan nhu
ngay lap tuc tai can day giéng va tang nhanh dén 35%.
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Hinh 10. Bdn kinh viing ngung tu Iéng tai giéng HT-3P md hinh toan md

Cang ra xa vi tri giéng, muiic d6 ngung tu cang giam. Téc
dd mdé rong clia viing ngung tu xay ra tuong déi nhanh,
sau khoang 3 thang ban kinh anh huéng da ma rong dén
200ft va chi sau 9 thang da tang lén dén 1.000ft.

Hinh 11 thé hién qua trinh bién d&i thanh phan chat
luu do ngung tu thanh phan nang trong via chra. Ham
luong hydrocarbon nang trong via tang dan trong qua
trinh khai thac thé hién hién tugng ngung tu ldng da dién
ra va ma réng lién tuc trong via.

4. Panh gia cac giai phap tang cuong khai thac

Trén co s& mo hinh khai thac da xay dung, nhom tac
gia danh gia cac gidi phap cong nghé, ky thuat dang dugc
ap dung rong rai trén thé gidi nham dua ra danh gia ban
dau vé kha nang ap dung céc giai phap nay trén pham vi
mo. Cac giai phap bao gom:

- Kich thich via bang phuong phap nut via thay
luc hodc bom acid nham cai thién d6 tham khu vuc
can day giéng, han ché su giam ap trong qua trinh
Iuu théng luu chat dén ving can day giéng. Cac mo
siliciclastic thudng ap dung phuong phap nut via thuy

Hinh 9. Hién tugng ngung tu Iong tai giéng HT-3P md hinh toan mé

luc, phuong phép bom acid thudng dp dung d6i véi cac
mo carbonate [4].

- S dung giéng khai thac than ngang hoac than
xién nham tang dién tich ti€p xdc vdi via, giam d6 chénh
gilta ap suat day giéng va ap suat via [4].

- Duy tri 4p sudt via cao hon ap suét diém suong (P,
> P__) bang cach bom khi kho (dry gas) vao thanh hé dé
duy tri ap suat.

- Phuong phéap Huff & Puff: thuc hién tuan hoan qua
trinh bom ép va khai thdc nham héa hai lugng condensate
bi ngung tu xung quanh giéng. Tuy nhién, phuong phap
nay chi hiéu qua khi khi dugc bom ép vai luu lugng thé
tich da 16n va ap suat cao hon gia tri 4p suat bao hoa P* (tai
ap suat c6 gia tri liquid dropout cao nhat). Trong phuong
phéap nay cé thé sit dung cac khi bom ép nhu methane,
ethane, propane, CO, va N, hodc hon hop cac khi [5].

- Bom ép dung méi/chat hoat dong bé mat nham
giam stic cang bé mat gilia khi va condensate, gitip thu
héi cac condensate bi giir lai tai cac khe nit trong via, qua
do gidm dé bao hoa condensate t6i han, véi co ché tuong
tu viéc bom ép chat hoat dong bé mat nang cao hé s6
thu hoi cho cac mé dau. Tuy nhién, giai phap nay gan nhu
khong thé ap dung cho mé Hai Thach do mé 6 nhiét do
via rat cao (140 - 180°C), gia héa pham c6 thé chiu dugc
nhiét d6 cta mod cling cao, do d6 nhdm téc gid khong
nghién ciu phuong an nay.

4.1. Ap dung giéng khoan xién, giéng ngang

Theo thiét ké ban dau, mo Hai Thach con 3 giéng
khoan trong quy giéng du kién. Phuong &n st dung giéng

DAU KHi - SO 8/2017 29




THAM DO - KHAI THAC DAU KHI

e PR O RAGECASE e Sy
C'I
e Hinh 12. Vi tri cdc giéng toi uu quy dao
' ™ TR PR fe i vba | vebs | tebo 2000
Thai gian (ngay) e = rm i o ot e
R - —
Ny CS 20000 : [ IE+T
1 18000 — [
. > 4 T E
0.0040 =] o) =
] g’“m 3 2047
9 = 7 -~
a02%0 — g 1000 pa Luru lwomg Khi T
] %\DOOO 3
00220 =1 (8 E hy : §
§ ]  soo0 &
: ] = 3 %
dadan 2 000 = §
= E
00500 ~= 4000 —
o 2000 —:'\
] E|
03 !
T T T T T T T T T T T
— : 5l 2= ! : o | H : ! 1/1/14 1118 1122 1/1/28 1/1/30 1/1/34
200 =] 600 ThEJi'gian (hGy) o gay
———————— c e o i n S
| . 000 7 [ 1400000
1 + — 1000000
- 2000 — Liru lomg Condensate N
2 E
5 o _—800000
E 1 =
o r =
- c C &
; 3 [ 600000 o
e &
4 = F L
£ 000500 — 1000 —| C 2
: ] — <o0c00 &
A :—200000
T o T T T T T T T T T T o
1/1/14 1/1/18 1/1/22 1/1/28 1/1/30 1/1/34
0 200 400 o 850 W0 1200 1abo 160 18ED 2000 Ngay
Thai gian (ngay) ) i
Hinh 13. Hiéu qua téi uu quy dao giéng trén mé hinh mé
e — pRR— C* . e - b 2
T 7 khoan xién, giéng khoan ngang dugc thuc hién véi ca 3

3 giéng nay, véi quy dao du kién nhu trong Hinh 12. Vi tri 3
e giéng mai dugc lua chon dua trén viéc danh gia phan bo
trt lugng con lai va thong qua viéc chay phan mém Sim
Opt lya chon vi tri giéng khoan t&i uu trén mé hinh. Hai
phuang an dugc thiét lap 1a: (i) ca 3 giéng déu dugc khoan
thang dung; (ii) 3 giéng khoan ngang véi chiéu dai doan
khoan ngang la 200m.

C13s  Frransoniis

Két qua du bao khai thac trong Hinh 13 cho thay
giéng khoan ngang c6 thé mang lai hiéu qua cao hon
so Vvdi viéc ap dung cho giéng khoan thang dung vai luu

T L e | U T T ™
400 800 800 1000 1200 1400 1800 1800 2000

3

Théi gian (ngay) lugng khi khai thac tang tir 5 triéu ft® tiéu chudn/ngay lén
Hinh 11. Bién ddi thanh phdn hydrocarbon trong via chita theo thoi gian dén 20 triéu ft? tiéu chuan/ngay. Tuy két qua chay mé hinh
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Hinh 15. Hiéu qud phuong phdp Huff & Puff trén mé hinh mé

kha quan nhung khong kha thi do diéu kién mo Hai Thach
rat phuc tap cho thi cong khoan nhu nhiét dé cao, ap suat
cao.

4.2. Cdc bién phdp ky thudt kich thich via

Vi cac gia dinh cho moé phéng du bao khai thac gém
diéu chinh hé s6 Skin, chi s6 WPI va thai gian hiéu qua
trong 1 nam. Két qua du bao téng hgp trong Hinh 14 cho
thay hiéu qua cuta giai phap nay trong viéc tang cudng
hiéu nang khai thac cta giéng, trong d6 da s6 cac giéng
khai thac déu c6 luu lugng gia tang tur 15 - 20%. Xét tinh
kha thi vé ky thuat va chi phi, day la giai phap thich hgp
nhat c6 thé 4p dung cho cac giéng khai thac cia mo Hai
Thach.

4.3. Tudn hoan khai thdc - bom ép

Giai phap ap dung tuan hoan khai thac - bom ép dugc
thuc hién cho cac giéng. Cac thong s6 kiém soat trong mo
hinh bao gom: thoi gian dung khai thac (1 thang); thoi

gian tuan hoan bom ép khi (2 tuan); thai gian khai thac
(6 thang).

K&t qua chay mo phang (Hinh 15) khéng cé sy cai
thién dang ké, cho thay day khéng phai la giai phéap co6
thé mang lai hiéu qua trong diéu kién thuc té€ cia mo
Hai Thach. Ap suat diém suong cao, gan vdi &p suat via
nén ngay sau khi tién hanh tuan hoan bom ép va khai
thac trd lai, ap sudt via gan nhu giam xu6ng dudi ap
suat diém suong, dan dén qua trinh ngung tu xuat hién
trd lai.

4.4. Bom ép khi khé

Phuang an bom ép khi khé vao via dugc dat ra véi 4
giéng khai thac hién c6 va bé sung 2 giéng bam ép. Vi tri 2
giéng bom ép dugc thiét ké théng qua viéc chay d6 nhay
vGi nhiéu vi tri khac nhau va lua chon vi tri pht hgp nhat,
cho hiéu qua cao nhat. Vi tri 2 giéng bam ép trén mo hinh
dugc thé hién trén Hinh 16.
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Hinh 16. Hiéu qud phuang phdp bom ép khi trén mé hinh mé
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Nhiéu phuang én bom ép vdi luu lugng
va thai diém khéac nhau da dugc thuc hién.
K&t qua mo phong kha tuong déng véi mo
hinh giéng, cho thay viéc bom ép khi lai via
da gop phan dang ké gia tang hé s6 thu
héi condensate, vdi téng thu héi ting tu
3,2 triéu thung véi phuong an khéng bom
ép lén 4,5 triéu thung véi phuong an bom
ép khi trong thoi gian 2,5 nam. Véi diéu
kién cla moé Hai Thach, viéc bom ép khi
khéng thé duy tri 4p sudt via cao hon ap
suat diém suong, dac biét tai khu vuc can
day giéng, tuy nhién c6 thé tai hda hoi mot
phan condensate da ngung tu trong via,
gép phan gia tang thu hoi condensate. Giai
phap nay khé kha thi do chi phi cdi hoan
thiét bi bom ép ap suat va lugng khi bom
ép lai via lon.

5. Két luan

M6 hinh mé phéng toan mo Hai Thach
da dugc xay dung trén co s mo hinh dia
chat hién c6 dé danh gia cac gidi phap céng
nghé, ky thuat nham han ché anh huéng cta
hién tuong ngung tu ldng can day giéng.

- V@i tinh chat va thuc trang khai thac
cGla md Hai Thach, cac phucong phap déu
khong c6 khd nang ngdn nglia qua trinh
ngung tu long xay ra trong via chita ma chi
han ché tac déng xau cia qua trinh nay;

- Gidi phap bom ép khi khéng giup
duy tri 4p suat via trén bao hoa nhung gilp
gia tang thu hoi condensate, giam nhe anh
hudng cda hién tugng ngung ty, tuy nhién
ri ro 16n vé kinh té do chi phi céi hoan thiét
bi bom ép, chi phi cho lugng khi bom ép lai
via l6n;

- Giai phap bam hoa chat hoac khoan
giéng xién, ngang khéng kha thi vé mat ky
thuat do nhiét d6 via cao, dic diém dia chat
phuc tap, v6i muc do bién ddi cda da chua
I6n;

- Viéc t6i uu ché dd khai thac (t6i uu
luu lugng, khai thac chu ky) c6 thé giup
gidm nhe anh huédng tiéu cuc cla hién
tugng ngung tu ldng trong thai gian ngan;

- Bién phap kich thich via (nut via thay
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luc, xtr ly acid) la gidi phap tang cudng khai thac hiéu qud
nhat dugc dé xuat, can c6 danh gia chi tiét vé cong nghé
dé c6 thé trién khai thuc té tai mé Hai Thach.
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Performance  prediction

Assessment of technical solutions to minimise the impact
of near-well condensate banking for production improvement
in Hai Thach field

Summary

Nguyen Minh Quy, Pham Truong Giang, Le Vu Quan, Hoang Long
Vietnam Petroleum Institute
Email: quynm@vpi.pvn.vn

Hai Thach gas condensate field (Block 05-2, Nam Con Son basin) is characterised by a complex geology with high temperature and

high pressure. During the production process, gas recovery has declined due to condensate banking phenomenon. In order to minimise
the impact of condensate banking on well productivity index and recovery, a full field compositional hydrodynamic model was construct-
ed based on current geological model and updated reservoir and production data. Moreover, several technological and technical solutions
were also studied and assessed for the purpose of improving well productivity index and increasing production capability in Hai Thach
field.

Key words: Condensate banking, dew point pressure, near well modelling, full field modelling.
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