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Tom tdt

Bai bao gi¢i thiéu két qua tham do, thdm lwong va thach thirc trong qué trinh phét trién mé khi condensate Sw Tl
Tréng, L6 15-1. K& hoach phat trién mé theo tirng giai doan (phase) la gidi phap chinh nhdm tirng buéc gidi quyét
céc thach thirc vé mat dia chat, kha nang khai thac, cong nghé khoan va hoan thién giéng, lang dong condensate. ..

Mé Sw T Tréng da phat trién qua giai doan khai thac thir dai han dé xac dinh c4u truc dia chét, sw bat ddng nhat
trong tinh chét via, danh gia cac dt gy, tinh chat chat lwu, gidi phap bom ép khi kho xubng via dé giam thiéu tac
déng cua hién twong lang dong condensate trong via (condensate banking) khi nhu cAu tiéu thu khi tr mé Sw T
Trang thap. Trong giai doan tiép theo, md Sw T& Trang sé& dwoc phat trién (giai doan 2) nham dap ¢ng nhu ciu cla
thi trwérng khi, ddng thei tiép tuc dwoc thdm lwong danh gia khd néng cho dong tai cac khu vwre canh cdia cau tao.

Tt khéa: Bom ép khi, ldng dong condensate, khai thac thir dai han, mé Sw T Trang.
Ngay bai bao dwoc duyét dang: 5/4/2019.

1. Gidi thiéu

Mé Sw T& Trang ndm & Pong Nam Lo 15-1 thém luc
dia Viét Nam, & d6 sau 56m nudc, cach dat lién khoang
62km va cach Viing Tau khoang 135km vé phia Bong. Mé
Sw T& Tréng dwoc phat hién tir giéng thdm do ST-1X nam
2003 va thdm lwgng qua céc giéng ST-2X, ST-3X va ST-
4X két thuc n&m 2006. Déi twong via chva chinh cia mé
Sw T& Trang la khi condensate tai tAng cét két Oligocene E
va F véi tiém nang dwoc xac nhan béi cac giéng tham
do/thdm lwgng ST-1X, ST-2X va ST-3X. Giéng thdm luvgng
ST-4X phét hién thém diu nhe tai diéu kién via.

Tinh chét da chiva cia mé Sw Tl Tréng dwoc déc trung
b&i sw bat ddng nhét, véi da chira dac sit hon theo d6 sau va
kha n&ng cao vé su ton tai clia cac dirt gdy chan gan céc than
giéng khoan thdm do dwoc xac nhan qua danh gia tai liéu dia
vat ly giéng khoan va két qua thir via. Ngoai ra, khi mé Sw Tw
Tréng rét giau condensate dan dén I&ng dong condensate anh
hwéng tiéu cuwc dén kha ning cho dong cta giéng khi ap suét
via gidm dwéi diém swong [1]. Diéu nay yéu cau can cé tinh
toan ky trwéc khi buwdc vao dam phan bao tiéu khi (TOP) va
quyét dinh cam két ddu tw phat trién 1au dai toan mé. Ké hoach
khai thac thir dai

Ngay nhén bai: 14/12/2018. Ngay phan bién danh gia va stra chira: 14/12/2018 - 23/1/2019.
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han (LTPTP) dwoc d& xuét va phé duyét vao nam 2010 véi muc tiéu
giam rdi ro, thu thap théng tin, ddng thoi dem lai doanh thu tir viéc
khai thac condensate va khi. Khi khai thac dwoc xuat ban trén co s&
ha tAng hién hi*u thu gom va van chuyén khi déng hanh tir cac mé
dau lan can trong L6 15-1. Pha 1 dwoc phat trién vé&i muc dich 1a thiét
k& nhdm day cao lwu lwgng sén pham khai thac trong diéu kién nhu
cau tiéu thu khi tr mé Sw T& Tréng thap do ha tAng trung chuyén, tiéu
thu khi chwa s&n sang; tang thu hdi condensate nh& viéc bom ép khi
khd tudn hoan lai via (gas cycling) va dwa ra giai phap ky thuat tdi wu
dé han ché anh huéng cta hién twong ldng dong condensate trong
twong lai. Giai doan 2 1a buwéc phét trién mé tiép theo nham thu hdi
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triét d& va t6i wu khu vuc trung tdm ctia moé Sw T Trang,
xuét ban khf theo théa thuan bao tiéu phu hop véi nhu cau
cta thi trwdng/Tap doan DAu khi Viét Nam (PVN) va kha
néng cung cap cla md, ddng thoi tiép tuc thdm dinh kha
nang khai thac dai han cla cac ddi twong & khu ve canh
véi muc dich gidm thiéu rai ro cho cong tac phat trién toan
moé trong twong lai.

Tham do Giai doan 1
Tham lwgng LTPTP  (Bom ép khi) Giai doan 2
' ' 2019
2003 2012 2016 2023

Hinh 1. Qué trinh phét trién cum md Sw Tik
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Bang 1. Cac thach thikc cda cum md Sw Ty

Giai do n phat trin Thigian M c tiéu va cac thach th c
Tham do thm Iw ng 2003 - 2012 Panh giatr lwng, timnangcam Sw T Trng
Lam rd cacthachthcv mtdacht: btdngnht, cutricdtgay, dctinh
Khai thac th daihn 2012 - 2016 vacha
banh gia so b kh nang khai thac khuvccédnhcuto
Lam rd hi n tw ng condensate banking, bom ép khi khd tu n hoan v a, nang cao
. h s thu hicondensate
Giai don 1 2016-2023 By a0 lwu Iw ng s n ph m khai thac trong di u ki n nhu ¢ u tiéu th khi t
m Suw T Trngthpdoh tngtrung chuy n, tiéuth khi chwa s n sang
Phéat tri n vang trung tdm c am theo nhu c u c a th trweng h tiéu th theo
Giaidon 2 2023 tr di h p d ng mua ban khi

Phattrincackhuvcconlicam chocaccuto vingcanhcam

Qué& trinh phét trién cum md Sw T
dwoc chia lam cac giai doan nhw Hinh 1
nham giai quyét cac thach thire va khé khan
trong tirng giai doan cla dy an (Bang 1).

2. Két qua tham do thdm lwgng va
phét trién

2.1.Giai doan tham do va tham Iwong

Giéng tim kiém dau tién dwoc khoan
vao khu viee Bong Nam ctia L6 15-1 (Hinh
2) nham kiém tra vi tri cAu tao mé Suw Tt
Tréng. Giéng duwoc khoan dén do6 sau
4.026,2m TVDss (4.435m MDRTE). Mac
du khdng tién hanh thir ting méng do cau
tric giéng khoan khéng cho phép nhwng
3 khoang thtr via DST da dworc thwe hién
(khoang DST#1 trong tdng chra tap D
cho lwu lwgng 1,7 triéu fts khi/ngay va 590
thang dau/ngay, khodng DST#2 trong
tang s&n pham tap F véi lwvu lwong khi toi
da la 32 triéu fte/ngay va lwu lwong
condensate 3.604 thung/ngay, DST#3
trong tAng san pham tap E véi lvu lwong
khi téi da 37,7 triéu fts/ngay va lwu lwong
condensate la 4.033 thung/ngay). Giéng
dwoc déng va hay theo tiéu chuadn cho
giéng phéat hién khi, condensate va dau.
Do dién tich mé Ién va chwa phat hién
ranh gi¢i khi/nwéc, Cong ty Lién doanh
Diéu hanh Clru Long (Cuu Long JOC) can
phai khoan thém céac giéng tham lwong.

Giéng thdm lwong dau tién duoc
khoan dé danh gia tng méng nit né va
via cét két thudc tap tram tich E va F tudi

HEHN

!
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Hinh 2. Vjtri giéng tham do thadm lwong va phat trién

Oligocene cuia ciu tao Sw Tl Trang phia Tay Nam L6 15-1. Giéng
dwgc khoan t&i @6 sau 4.810,36m TVDss (5.093m MDRTE). Thtr
via DST duwoc thwe hién véi luvu lwong condensate toi da 1a 386
thung/ngay va lwu lwgng khi la 3 triéu fts/ngay (c& con mé 40/64”
trong giai doan dong chay chinh).

Giéng tham luvong thir 2 dwoc khoan dé tham lwgng phan canh kéo dai
cla cac tap E va F clu tao Sw T Tréng. Giéng dwoc khoan téi dd sau
4.872,7m TVDss (4.912m MDRTE). Hai khoang thtr via DST dwgc thyc
hién v&i két qua lvu lwong trong giai doan dong chdy chinh nhw sau:
DST#1 trong tAng san phdm tap F véi lwu lwgng condensate tbi da |a 2.264
thung/ ngay va lwu lwong khi toi da la 7,1 triéu fts/ngay, DST#2A trong tang
san pham tap E véi lwu lwong khi tdi da la 6,8 triéu ftngay va lwu lwong
condensate & 1.100 thung/ngay, DST#2 trong tap E v&i lvu lwong khi téi
dala 9,3 triéu fts/ngay va lwu lwgng condensate la 1.200 thung/ngay.

Giéng thdm lwong thir 3 duoc khoan dé thdm lweng canh phia Déng
Bac cAu tao md Sw T& Trang, cach giéng thdm luwong thr hai 4,5km vé
phia Béng Béc. Giéng duoc khoan thdng dng nhdm thdm dinh céc
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Bang 2. Cac thong sé két qua cda giai doan thadm do va thadm luong

Gin Gi ng tham Gi ng tham Ging thm Ging thm Gingthm Gingthm
g dos 1 dos 1 lwngs 1 lwngs 2 lwngs 2 lwngs 3
DST 2 3 1 1 2 2
Vacha TpF TpE D& moéng TpF TpE TpE
Khi condensate = Khi condensate Khi condensate = Khi condensate = Khi condensate D unh
Lwu lw ng khi (tri u
fts chu n/ngay)/Lwu
N 32 38 10 9 11 8/2.200
lw ng d u (thung
d u/ngay)
Khi 2.247 3.402 8 70 94 84

tang san pham tap E va F. Giéng dwoc khéi cong vao
ngay 16/6/2006 va két thic vao ngay 3/10/2006. Giéng
dwoc khoan qua tap E tir d6 sau 3.916,8 - 4.361,8m
TVDss, tap F tir d0 sau 4.646,7m TVDss dén d6 sau
tbng 1a 4.873,3m TVDss (4.908m MDRTE). Két qua thiy
via trong tang san phdm tap E véi lwu lwong dong
condensate/khi va dau téi da la 2.796 thung/ngay
(38,34API) va 7,9 triéu fts/ngay (c& cén 32/64”").

Két qua tham do va thdm lwong cho thay tri lwong
tai chd mé Sw Tk Trang kha I&n, tinh chét via va chat
lwu thay déi trén ca binh dién ngang va theo chiéu sau.
Dé&c biét, hiéu rng bén trong két qua phan tich thir via
cling nhw lwu lwong khi thdp tlr cac giéng thdm lwong
c6 thé gay anh hwédng dén khad néng cho dong cula
giéng vé lau dai. Con ton tai nhiéu rai ro vé mét dia chat
nhw: sy phan bd via chira trong khdng gian, tinh chét
cla via chira va loai hinh chét lwu clia mé. Cac rii ro
nay rat kho dinh lwong, do vay can khéc phuc bang cac
gidi phap thu thap thém va du cac sb liéu dé tiém can
dén ban chat thwe tw nhién cuda via chra, ttr d cé dwoc
cac dy béo chinh xac can thiét, tranh dwoc sy bat cap
trong cong tac dau tw, phuc vu tdi wu héa phwong an
phét trién mo, dem lai loi nhuan cho nha dau tw néu ké
hoach phat trién mé dwoc thwc thi. Khai thac ther dai
han v&i dau tw ban dau thdp nhét 13 buwéc di dau tién
trong chudi k& hoach dam bao luan chirng kinh té - ky
thuat t&i wu nhat. Khi c6 co s& sb liéu thu thap dang tin
cay, phat trién mé khi Sw Tt Trang theo cac giai doan
sé dwgc thye hién mot cach than trong.

2.2. Giai doan khai thac thizdai han

Ké hoach khai thac th» dai han nhdm dwa mé Sw T
Tréng vao khai thac sém ddng thdi thu thap thém thdng tin
dé giai quyét nhitng van d& dat ra tlr két qua tham do va
thdm lwong. K& hoach nay dwoc thuc hién véi 4 giéng
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khai thac nhdm xac dinh tinh chét via va kha nang
cho dong; loi ich cta nat via thay lwc déi véi viéc
tang mirc dd cho dong; ldng dong condensate &nh
hwéng dén kha nang khai thac cla giéng.

Giéng khai thac dau tién duwoc khéi cong ngay 8/7/2012, 1a
giéng khai thac khi dau tién trong mé Sw T& Trang. Giéng
dwoc khoan tai vi tri Tay Nam clia cAu tao Sw Tt Tréng. Giéng
dwoc khoan tir gian WHP-C, khoan vao céc tdng san pham E
va F, dén dinh cla céu tao Sw Tl Trang. Giéng cham néc via
cat két tap E tai d6 sau 3.938,3mMD (3.595,1m TVDss), dén
néc via cat két tap F tai d6 séu 4.106,6mMD (3.723,9m TVDss)
va dat dén do sau la
4.346,8mMD (3.907,7m TVDss). Lwu lwong dong khai thac
la 35 triéu fts/ngay va 4.550 thung/ngay (thang 11/2016).

Giéng khai thac thé 2 trong mé Sw T Trang duoc
khoan vao via cét két tap F & phan dinh cta céu tao Sw T
Tréng. Giéng ciing dwoc khoan tlr gian WHP-C, giéng
cham ndc tap E tai d6 sau 3.780mMD (3.564,3m TVDss),
dén néc via cat két tap F tai do sau 4.146,6mMD (3.888m
TVDss) va dat dén do sau la 4.425mMD (4.132,6m TVDss).
Via cét két tap F tai giéng duoc xac dinh |a rat tét nhung
tang san pham tap E lai chat sit. Lwu lwong dong khai thac
la 55 triéu fta/ngay va 7.150 thung/ngay (thang 3/2018).

Giéng khai thac tht 3 ctia mé Sw Tt Trang, gan véi
giéng thdm lwong ther 2, muc tiéu 1a tAng san pham tap
E. Giéng duwoc khoan tir gian WHP-C, cham néc tap cat
E tai 3.835,1mMD (3.722,3m TVDss) va dat dén d6 sau
la 4.259mMD (4.138,1m TVDss). Dwa vao tai liéu dia vat
ly giéng khoan, tap E tai giéng ban dau dwoc minh giai
la chtra dau khi. Tuy nhién, cac két qua thtr via cho thay
mét khoang trung gian (tdng E3) la via chira nwéc cé do
man rat thdp. O’ dd sau thap hon, trong khodng E1 va
E2, két qua thir via sau mét thoi gian ngan cho thy dau
khai thac c6 thanh phan dead oil twong tw véi giéng
thadm lwong thir 3.
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San lweng khai thac céng dén trwéc pha 1

Lwong dau (MMstb)  Lwong khi (Bcf)

a ST-AP 3,58 27,6
ol sTBP 3,0 23,5
ST-DP 0,07 0,45
Téng 6,65 51,5

Hinh 3. San luong khai thac ctia mé Sw Tir Tréng trong giai doan khai thac thir dai han

Giéng khai thac thv 4 trong mé Sw T Tréng dwoc khoan
tr gian WHP-C xuyén qua via cat day tap E vao trong tap cat
tap F & ria phia Béc cia mé Sw T Tréng. Giéng khoan qua
néc tap cat E tai d0 sau 4.046,1mMD (3.722,6m TVDss), n6c
tap cat F tai d0 sau 4.653,4mMD (4.315,5m TVDss) va dat dén
do6 sau 5.101mMD (4.751,6m TVDss). Pay ciling la giéng cudi
cling cta ké hoach khai thac thr dai han. Giéng dwoc khoan,
do dia vat Iy giéng khoan va nit via thly lwc, sau d6 chuyén

qua cho b phan khai thac.

San luong khai thac ctia mé Sw T& Tréng trong giai
doan khai thac thtr dai han phu thudc vao nhu ciu nhan khi
clia Téng cong ty Khi Viét Nam - CTCP (PV GAS). Luu
Iweng khai thac khi khoang 40 - 80 triéu fts/ngay (Hinh 3).

Két thuc giai doan khai thac th(r dai han nay da dat
dwoc mot phan cac muc dich dé ra: (1) xac dinh dwoc tinh
chét via va kha nang cho dong lau dai (giéng khai thac thir
1 ¢ dd thAm trung binh véi lvu lweng khi 35 triéu fts/ ngay
va giéng khai thac th& 2 d6 thdm tdt v&i lwu lwong 65 triéu
fts khi/ngay); (2) chua thay ré duoc loi ich ctia nit via thay
lwc cho céc giéng & phan swon cla cAu tao; (3) danh gia
anh huéng ldng dong condensate dén kha nang khai thac
sé duorc tiép tuc trong giai doan tiép theo khi 4p sut dong
chay thap hon ap suét diém suwong.

Ké& hoach khai thac thir dai han cho phép Cuu Long
JOC khang dinh chéc chan rang tiém n&ng khai thac cta
vung dinh cAu tao rat tét, s&n sang dé dau tw phat trién.
Tuy nhién, viéc phat trién mé & ving ria clia ciu tao van
can xem xét thém két qua kinh té - ky thuat cla cong
nghé nit via thay lwc 2 giéng khoan khai thac thi 3 va 4
chwa khd quan. Trong giai doan nay, nhu cau tiéu thuy
khi tr PV GAS khdng 6n dinh, giéng thwong xuy&n phai
khai thac dwéi khd nang. Ngoai ra, co s& ha tang thu
gom khi vé& b han ché viéc khai thac condensate va khi
t mé Sw Tk Trang.

2.3. Giai doan phat trién giai doan 1

Ké& hoach phat trién mé Sw T& Trang giai doan 1 dwoc
thiét k& nham ddy manh khai thac condensate trong khu vuc
mé da xac minh va ting thu hdi condensate nh& bom ép khi
kho tudn hoan lai via (gas cycling) ddng thoi dwa ra giai phap
ky thuat tdi wu d& han ché anh hwdng cla hién twong léng
dong condensate trong twong lai. Khi nhu cdu thi trwong tiéu
thu khi han ché thi viéc bom ép khi kho tuan hoan lai via 1a mét
giai phap chinh xac vé kinh té va ky thuat:

- Lam khd hoa via gidm hién twong lang dong
condensate trong twong lai.
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- Tang cuwong khai thac sém condensate.

- Thu thap thém thong tin dia chat -
cdng nghé ma.

Bom ép khi trong giai doan 1 bat dau tir
thang 11/2016 v&i co s& ha tAng mai bao gébm
mot gian khai thac va bom ép (PIP) va mét khu
nha & (LQ). K& hoach ban dau cta giai doan 1
tap trung vao viéc bom ép vao via voi lwu lwong
100 triéu fts khi khé méi ngay qua 2 giéng dang
khai thac sé 1 va 2 dwoc chuyén ddi sang bom
ép va khoan thém 2 giéng khai thac méi. Giéng
khai thac s 1 dwoc dat trén ndc ciu tao clla md
Suv T& Trang va dwoc chuyén thanh giéng bom
ép khi vao thang 11/2016. Viéc bom ép khi khd
tré lai via la gidi phap ky thuat téi wu dé gidm
anh hwéng cta hién twong lang dong
condensate, gitp kho héa via, duy tri 4p suét via
kéo dai va téi wu hé sb thu hdi cia mé dai han.

Giéng khai thac the 5 dwoc khoan tir gian
PIP, giéng khai thac trong Oligocene. Giéng
dwoc khoan vao via tap F cia mé Sw Tk Tréng
trong cung moét khu vwe ciu tao véi giéng khai
thac thir 2. Giéng khoan qua néc tap cét E tai do
sau 4.265,2mMD (3.577,5m TVDss), néc tap cat
F tai d6 sau 4.562mMD (3.800,7m TVDss) va
dat dén do sau 4.964,5mMD (4.150,1m TVDss).
Giéng duoc khai thac véi luvu lwong 57 triéu
fts/ngay va 7.410 thung/ngay (thang 3/2018).
Giéng khai théac thir 5 dwoc chuyén dbi bom ép
vao thang 7/2018 (thay vi giéng khai thac thir 2,
nham t6i wu héa khai thac va bom ép), hoan
thanh muc tiéu chinh cGa k& hoach phét trién
mé Sw Tk Tréng giai doan 1.

Giéng khai théac thir 6 dwoc khoan tr gian PIP,
giéng khai thac trong Oligocene. Giéng dwoc
khoan vao céc via tap E va F, phia Tay Nam cla
giéng khai thac thv 1. Giéng khoan qua néc tap cat
E tai do sau 4.088,9mMD (3.478,9m TVDss), tap
cat F tai do sau 4.420,6mMD (3.733m TVDss) va
dat dén d6 sau 4.650mMD
(3.930,3m TVDss). Giéng khai thac 27 triéu
fts/ ngay va 3.510 thung/ngay (thang 3/2018).

Giéng thir 3 thudc giai doan 1 1a ST-CPST
da dwgc Tha twédng Chinh phl phé duyét vao
thang 5/2018. Theo k& hoach, giéng da dwoc
dwa vao khai thac tir thdng 10/2018 véi Iwu
lwgng khodng 40 triéu fts khi/ngay.

3. Théch thdc trong qué trinh phéat trién mo Su T&
Trang

3.1.Bja chét vatinh chét via chira

Céc via trong mdé Sw T& Trang cé do réng va dd thdm tr kém dén
tbt, bién ddi kém hon vé phia swén cAu tao va theo chiéu sau (Hinh 4).
Ngoai ra cé kha nang tdn tai nhitng tAng chiva riéng biét thé tich Ion
v&i nhiéu loai hydrocarbon khac nhau (khi, condensate, dau nhe) tao
thanh céc gradient &p suét khac nhau quan sét trén két qua MDT va
DST (Hinh 5). Do dé, cac két qua tinh toan tr lwong tai chd va thu hdi
ctia mé Sw Tt Trang con tdn tai rat nhiéu rdi ro, chiu anh hwéng Ién
cla viéc xac dinh ranh gi¢i hydrocarbon/nwéc, d6 chinh xac cta ban
dd cAu tric, d6 réng, do tham, dd bao hda nwéc va loai hydrocarbon.

Dia chét phirc tap nhw cé nhiéu dit gay, nhiéu khu vuc bi
bao mon, do d6 kha nang ton tai nhirng khu vwe ¢ 1ap nhé do
bi chia cat, tao thanh cac bién khdng thAm han ché dong chay
va su lién théng véi cac giéng khéc.

Dé giai quyét khé khan nay, Cuu Long JOC sé tiép tuc thu thap

thoéng tin dia chat - cong nghé mé tir cac giéng khoan tiép theo, gitp

00 1dng

cx -

—

Hinh 4. Phan bé dé réng theo chiéu sau mé Sw T Trang

Ap suét via (psia)
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Hinh 5. Ap suét via theo chiéu s4u thu dwoc tir MDT/RCI
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xay dung mé hinh dia chat/tinh toan tri lwong va thiy déng
lwc dé gidm thiéu rdi ro trong qua trinh phat trién sau nay.

3.2. Cong tac khoan va hoan thién giéng

Trong qué trinh phéat trién giai doan 1 tudn hoan khi khd
nguoc lai via, giéng ST-EP hoan thién & tap F c6 chat lwong kém
hon du kién va khd n&ng cho dong thdp hon mic mong doi.
Trong khi d6 giéng ST-FP hoan thién & ca 2 tap cat két E va F.
T két qua do MDT/ RCI sau khi khoan d& xac dinh rang tap E c6
dé linh déng thap, tap F chi c6 khoang 100m cé dd linh déng cao,
kha& nang cho dong tét. Dua trén két qua danh gia ban dau, ca 2
giéng déu c6 hiéu qué khai thac kém. Két qua do PLT cho thay
chi c6 mét vai Iép véi dd thAm cao thi dwoc khai thac, con lai chi
yéu khéng cho dong. Hién twong nay la diu hiéu cta sw nhiém
ban thanh hé. Nhirng phan tich vé co ché nhiém ban dwoc xem
xét nhuw: ban via trén can bang lam khoang bén bj bit nhét (Hinh
6); xam nhap cla chat lwu hoan thién giéng trong mét thdi gian
che Iap dat hé théng thwong tang khai thac (khoang 9 thang) gay
trwong né sét giam do réng, dd thAm (Hinh 7).

Cuu Long JOC d4 tién hanh thyc hién giai phap dé gia tang kha
nang khai thac clia giéng 1a ban via lai tirng phan vao Quy 1/2017 va
toan phan vao Quy IV/2017. Sau khi ban, ca 2 giéng cho thay sv gia
tang kha nang khai thac (san lwong giéng ST-EP tang 4,2 1an tir 17
triéu ft/ngay 1én 71 triéu fts chuan/ngay, giéng ST-FP ting 3,3 Ian t
9 trigu fts chuan/ngay I&n 30 triéu fts chudn/ngay).

Nhiém ban do bén via

Ving tén hai

Hinh 6. St nhiém bén do ban via trén can bang

1 Xam nhdp 3dng nhét . Truong hop
| s . dang xay ra
| ".A.:—I‘:. ...... -..h ......... )
i
|
= ‘.,-—.
—a
i
| o
: =
|
} ~
\ Bén via kho thé + X&m nhdp vao nhing lép
khoi phye lidn via it
thdng giéng véi via 2 + Bén via - 1am sach

Hinh 7. Xam nh4p cda chét lvu hoan thién giéng

Tw d6 rat ra bai hoc trong cdng tac khoan va

hoan thién cho céc giéng tiép theo & cac mat sau:

- Thwc hién céac thi nghiém twong tac
chét lwvu véi mau 16i dé lwa chon dung dich
hoan thién giéng thich hop.

- Phuong phéap ban via va goi dong:
bén via dwéi can bang, ban trong chét lwu
via hon |a trong dung dich hoan thién giéng.

- Thdi gian cho dwa vao khai thac phai
duwoc han ché thip nhat.

Trong twong lai, khi 4p suét via bi suy
gidm nhiéu, thi cdng tac khoan qua nhirng
tang xen k& ap suét thap (da bi suy gidm ap
suat do khai thac) va cao (chua bi suy giam
&p suat do khai thac) sé tré nén thach thire.

3.3. Anh hwéng cda hién twong lang
dong condensate

Mot trong nhirng thach thirc cho viéc phat
trién toan bd md Sw T& Trang la sw khdng chac
chén dén kha nang cho dong cla giéng do anh
hwéng l&ng dong condensate. Sy lang dong nay
xay ra khi condensate hinh thanh xung quanh
day giéng voi 4p suat dong chay thap hon ap
suat diém swong. Do bdo hoa dau tang thém
theo thoi gian véi khodng céch c6 thé 1&n dén vai
tr&m mét sau bén trong via dan dén viéc giam do
thdm khi twong dbi krg hodc chi sb khai thac cia
giéng PI (Hinh 8) [2, 3].

Mrc d6 anh huéng cha hién twong lang
dong condensate la thdp néu dé thdm cla via
chta cao vi giéng van con kha nang tang dong
dé bu cho sw suy gidm Pl do anh huéng nay gay
ra. Tuy nhién, mirc do nay sé tr& nén nghiém
trong ddi v&i cac via chira do thdm thap va trung
binh vi giéng da dat dén gi¢i han &p suét van
hanh cua hé théng bé mat. Cac cong b trén thé
gi¢i cho thay PI c6 thé gidm tr 45 - 80% dbi véi
cac mo khi cé d6 tham thép [1, 5].

V& mat dinh lwong, kich ban cla sw l&ang
dong condensate trong via cé thé xay ra
dwéi 2 dang: khong thé cung cép lwong khi
xuét theo hop ddng (DCQ) da cam két, hoac
yéu cau thém giéng dé cung cap du DCQ
(Hinh 9). Diéu nay sé gay tén that tai chinh
dang ké cho cac nha dau tu.
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Thay dwoc tdm quan trong do anh hwéng cla sy
lang dong condensate trong via, muc tiéu chinh cua ké | Ap suét via }
hoach khai thac ther dai han 1a kiém tra &nh hwéng nay
vé kha nang cho dong lau dai ctia cac giéng. Tuy nhién,
trong giai doan khai thac th& dai han chwa danh gia
duwoc hién twong l&ng dong condensate do cac giéng i b
déu van khai thac & trén ap suat diém swong, do vay
muc tiéu nay sé tiép tuc thuc hién trong giai doan 1 khi : -’.
ap suét dong chay thdp hon ap suét diém swong. vl

i
1
Ap suét diém swong |

Ap suéat

3

L Ban kinh anh huéng——d

Trong thyc té, viec bom khi kho trong giai doan 1 van Kr “* “ N b
& phwong phap tét nhat dé& gidm hiéu &ng ldng dong 2 _//
condensate khi khi khé dwgc bom vao via chira gitp thay i
thé khi &m dwoc day t6i giéng khai thac. Qua trinh nay lam .
cho thanh phan khi trong via tré nén khéd hon theo thoi gian B
va lam gidm lwong chét 1dng ngwng tu khi so sanh véi viéc ] 3 ~——

khai thac gidm &p chét lwu nguyén thdy cla via. ~

Mét khac, di¥ liéu lwu lwong - 4p suét dong chay dwdi ——g N
, R L. R Ban kinh anh hwéng
ap suat diem swong la rat can dé hiéu chinh mé hinh déng - - - — -
. . . L . Hinh 8. Lang dong condensate va suy gidm do tham kg [5]
nham moé phoéng chinh xac hiéu rng lang dong condensate
trong via. Nham thu thap thém théng tin khai thac thuc té
vé hiéu tng l&dng dong condensate trong via, Cuu Long
JOC d3 tién hanh khai thac va theo déi cac giéng khai thac
ther 5 va 6 dwoi 4p suét didm swong trong dai han. Giéng
khai thac thtr 5 dwoc cho phép khai thac dwéi &p suét diém
swong tlr ngay 10/8/2017 va cho dén nay chwa quan sat
thdy dau hiéu nghiém trong cGa hiéu (ng lang dong
condensate. Giéng khai thac thir 6 dwgc cho van hanh voi
ap suét bén duéi diém swong bat diu tir thang 3/2018.
Luwu lwong hién tai & c& con Ién nhat la 52 triéu fts
chudn/ngay & ap suét day 2.800psia, gan 1.600psi dudi ap
suét didm swong tinh & dd sau néc ban via. Twong tw Vo
giéng khai thac thir 5, quan sat trong vai thang cho thay
giéng chwa cé dau hiéu nghiém trong clta hiéu tng l&ng

S6 lwgng giéng

Lwu lwgng xuét khi

Thoi gian
. T X . Hinh 9. Céac kich ban c6 thé xdy ra khi bj ldng dong condensate
dong condensate. Tham khao cé4c tai liéu vé sw lang dong
condensate cho thay hién tuong nay cé thé quan séat sau

nhiéu thang, hoac nhidu nam khai thac duéi ap suat diém ) )
Hé s6 mao dan

swong khi d bao hoa diu tang 1&n mot lweng va lam gidm No = Vg piglo

lwu lwgng khi dan dén giam kha nang khai thac [4, 5].

Bén canh d6, cac nghién clru trén thé gidi cho thay
hiéu ng I&ng dong condensate |a m& nhat khi chi sé mao

Do thdm pha

dan t&ng do van téc dong chay cao & ving lan can giéng
khai thac dan dén sy gia tédng d6 thdm twong déi nhw Hinh
10 (Curtis va céc cong su) [5]. Két qua khép lich st khai

thac tr mod hinh déng da thanh phan (Eclipse E300) cho
thdy do thdm twong déi tdng da vuwot qua anh hwéng gay

Do béo hoa khi

hai cha hién tuwong l&ng dong condensate, duy tri chi sb
khai thac cla giéng Pl & 4p suét via hién hanh.
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Trong thoi gian t6i, giéng khai thac tht 2 co6 thé dwoc

kiém tra van hanh khai thac dwéi ap suét diém swong nhung
gi¢i han van tbc &n mon cla éng khai thac lam cho giéng

chua thé dwa ap suét v& dudi ap suét diém swong. Tuy

nhién, viéc khai thac dwéi gi¢i han ap suat diém swong dbi
v&i tht ca cac giéng la khong thé tranh khéi dé duy tri san
lwong ctia moé Sw Tk Tréng va gia tri tdng thé clia dw an.

3.4. Phét trién corsé ha tang va hé tiéu thu khi

Gia tri ciia dw an Sw T@ Trang dwoc quyét dinh bdi 2

yéu td chinh Ia lwu lwong xuét ban khi va lwu lwong bom

ép khi khé nguoc lai via. Lvong xuét ban khi va bom khi
cang cao thi lwgng khi khai thac va condensate thu duwoc
twong (ng cang cao theo cdng thirc: lwong xuét ban khi

+ lwgng bom ép khi = lwgng khai thac khi.

Tuy nhién, lwgng bom ép khi bi han ché b&i cong suét

nén hién hanh. Hon nira, viéc xuét ban khi cho PV GAS phu

thudéc vao nhu cau khi theo mua. Trong ngén han, cong tac
khai thAc mé Sw T Trang phu thudc chi yéu vao gi¢i han

xuét ban khi khi @ van hanh 100% coéng suat bom ép khi.

Diéu nay anh hwéng dén muc tiéu san lwong condensate va

khi khai thac hang nam ctia L6 15-1.

Vé lau dai, tdng san lwong cia mé Sw Tl Tréng sé bi suy gidm
tw nhién. Do d8, can bd sung thém cac giéng khai théac trong céc
giai doan tiép theo; ddng bod hoéa viéc phat trién mé Sw T& Trang &
cac khu vuc dd xac minh (phan dinh cia ciu tao) ciing nhw co' s&
ha tang van chuyén khi vé b, xt ly khi va phét trién h tiéu thu khi
(nha may dién/dam, khi héa Iéng...). Hién nay khi tt* mé Sw T@
Tréng cling v&i cac ngudn khi ddng hanh Sw T Vang - Sw Tk Den
dwoc xuét ban qua dwong dng Rang Dong - Bach Hb - Dinh Cé
(Hinh 11). Theo thuc té, tuyén dwéng dng nay da van hanh tir nadm
2002 va hoat dong t6i da cong suat, dwgc wu tien dé& thu gom khi
ddng hanh tir cac md xung quanh. Do dé, viéc phat trién dwerng dng
dan khi ty mé Sw TG

& Dinh Cé ’ Suw Tk Vang ~ TBVN
- ce ¥
s &,. ~ Puéng bng
o\ Bach HG - Dinh C6 STT

\ N .
N

BachHb Rang Dong ¥ :

\
Puwong éng '\_\ - CPP’ 4
Nam Cén Son 1

\Duwing dng
Nam ConSon2. ~ Thién Ung
\ ¥ Dai Nguyet ,
N\ v Puwong 6ng
Réng Vi Dai \ Pai Hing Nam Con Son 2
B /N X i Thaen
Rong Doy’ N K

" / o N Lan Tay
Thién Nga g/ Dua ™

X X

Hinh 11. Tuyén duong 6ng xuét khi tir mé Sw Tir Tréng va cac mé 1an cén

Tréng vé b& va phat trién ho tiéu thu khi la rat
quan trong song song v&i viéc phat trién khai
thac mé ngoai khoi.

3.5. Ké hoach phéat trién mé Sw T Trang
trong giai doan tiép theo

Két qua thu duogc trong thoi gian khai thac mé Sw
T& Trang giai doan khai thac thtr dai han va giai doan
1 cho thay hiéu qua I&n vé ky thuat va kinh t& gop
phan gia tang san lwong va dong tién sém. Viéc mé
rong phat trién md Sw T Trang trong twong lai la can
thiét va cap bach. V&i cac sb liéu thu thap dwoc nhw
céac sb lieu tinh (tinh chét réng thdm cda via, dac diém
thach hoc va phan bd twéng trdm tich...), cac sb liéu
khai thac, hiéu &rng ngwng tu condensate va cac bai
hoc kinh nghiém rdt ra (nhw cac bai hoc vé& ban via va
hoan thién giéng) sé gitp gidm thiéu rdi ro cho céng
tac phat trién mé Sw T& Trang trong giai doan tiép
theo. Cac ké hoach phét trién dang dwgc dé& nghi gém:
khoan thém céac giéng khai thac méi, bd sung bén via,
can thiép giéng...

Giai doan 2 phéat trién mé Sw Tk Trang sé
duwoc tap trung phat trién hoan toan khu vyc dinh
cla cau tao v&i mot gian xt ly trung tam CGF két
ndi v&i cac gian khai thac, tuyén dwong 6ng hién
tai, cling nhw xay dwng duéng dng méi véi théa
thuan ban khi theo hop ddng (ToP). Béng thdi, xay
dwng ké hoach thdm lwong dé danh gia chinh xac
hon vé& kha nang khai thac & ving ria va sau clta
clu tao va trién khai danh gia thém viéc ap dung
céng nghé nit via thdy lwc hop ly va kinh t& dé
phét trién toan bé mé Sw T& Trang trong twong lai.

4. Két ludn

Mé Sw T& Tréng la mé khi c6 tiém nang lon dé
phat trién véi triy lweng Ién. Tuy nhién, day 1a mé khi
c6 dbéi twong via chiva kha sau, co dac diém ap suét
va nhiét do cao, c6 kha nhiéu rai ro vé mat dia chat va
tinh chat via, do vay coéng tac phat trién moé Suv T
Tréng rét rdi ro va thach thirc. Nhdm danh gia hiéu
qué kha nang khai thac tr mé Sw T Trang, tdi wu cho
cbng tac dau tw cia mé, Cuu Long JOC da chia thanh
nhidu giai doan phat trién md, dé vira tién hanh khai
thac, vira thu thap thém théng tin gitp gidm thiéu rii ro
tr viéc tap trung dau tw I&n tir giai doan dau.

Tinh phtrc tap cia mé Sw T& Tréng cho thdy néu

chi st dung s6 liéu, két qua tham do va thdm lwong

DAU KHi - SO 4/2019 37_



HO tro’ 6n tap

[DE CUONG CHU'O'NG TRINH DAI HOC]

THAM DO - KHAI THAC DAU KHI

______f

thi céng tac dau tw va phat trién mo sé gép nhiéu rai
ro. Vi thé, vai triét ly “ném da do dwong” bang giai
phap khai thac th&r dai han da dwgc Cuu Long JOC
xem xét va lan dau tién ap dung tai Viét Nam dé thu
thap céac sb lieu thuc va day da nhat cia mo dé s
dung cho cong tac phat trién mé tiép theo.

Trong qué trinh phét trién mé Sw T& Trang, Cuu Long
JOC d4 dwa ra cac giai phap dé tang cwdng khai thac sém
condensate, khic phuc cac khé khan gap phai vé dia chét
maé, gidm thiéu hién twong Idng dong condensate trong via,
cac kho khan vé thj truwdng tiéu thu, co s& ha tdng van
chuyén khi. Viéc thuc hién phat trién va khai thac giai doan
1 nay khéng nhitng thu thap duwoc cac sb liéu khao ctru
hién twong ngwng tu condensate, duy tri &p suét via, t&i wu
héa hé sé thu hdi cla mé ma con ting cwong loi nhuan
s&m cho cac nha dau tw, ciing nhw ngan sach cia nha
nwédc va ddm bao an toan nang lvong québc gia.

Khi c6 dwoc cac sb lieu dia chat md va khai thac
cling nhw cac bai hoc kinh nghiém & moi khia canh
chinh (dia chat, m&c d6 anh hwéng cla hién twong
ngwng tu condensate, khoan va hoan thién giéng) gap
phai & giai doan khai thac thr dai han va giai doan 1, thi
viéc tién hanh cong tac phat trién mé giai doan 2 chac
chén sé dwoc t6i wu hon rat nhiéu, dic biét vé dw bao
khai thac (trong d6 bao gébm TOP), sé lwong giéng
khoan, hé théng thiét bi khai thac va xt ly trén bé mat,
do vay sé gilp cho dy an dat hiéu qua kinh té cao nhéat.

T ndm 2017, Cuu Long JOC d4 trién khai Dy an phat
trién va khai thac mé Sw T& Trang - giai doan 2. D& dat
dwoc mbe tién dd dwa mo vao khai thac (dw kién cubi ndm

2023) van con cac thach thire trong céng tac dam phan thoi

han hop ddng dau khi, lwgng ban khi va gia ban khi.
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CHALLENGES IN SU TU TRANG GAS CONDENSATE FIELD DEVELOPMENT
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Summary

This article presents the results of exploration and appraisal as well as challenges during the development of Su Tu

Trang gas condensate field, Block 15-1. Development plan by phases is the primary solution to step by step solving the

challenges of geological aspect, production capability, drilling and well completion, condensate deposition, etc.

Su Tu Trang field production potential has been verified through a long-term production testing plan, bringing

information on geological uncertainty, faults, reservoir heterogeneity, fluid properties and gas injection as a solution to low

gas export and condensate banking mitigation. The next development phase of Su Tu Trang (Phase 2) will focus on meeting

the gas market's demand, along with appraisal of the flank of Su Tu Trang structure for further development phase.

Key words: Gas injection, condensate banking, long-term production testing plan, Su Tu Trang field.
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