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Panh gia hién trang va du bao khai thac cho déi tuong Miocen &
mo X, bé Ciru Long

Nguyén Tuan'2*, Pham Hai Quy'?, DPam Lé Ngoc Hop'2, Tran Thao Phuong Anh'2, Nguyén Ngoc Son'-2,
Nguyén Phuéc An'2, Ngé Tién Vuong'-2

TOM TAT

Nguén nang lugng tai nguyén dau khi da va dang la mot nguén nang luong hoa thach quan trong,
chua thé thay thé, c6 y nghia to I6n trong nhiéu linh vuc cta ddi séng con ngudi. M X dugc phat
hién ndm 1995 nhg giéng khoan tham do X-1X. Tiép theo thanh cong ban dau, tdng cong 4 giéng
dugc khoan thém dé tham do va thdm lugng tiém nang dau khi trong ting Méng va da tram tich
bao goém X North-1X, X North-2X, X North-3X va 3XST1. Trén co s& d6, bao cdo danh gid tr luong
tai chd (RAR) dugc phé duyét lan dau vao nam 2007 va lam tién dé cho viéc xay dung bao cao ké
hoach phét trién md nam 2008 vdi 4 giéng khai thac gém X-1P, X-2P. X-3P va X-4P nang téng s6
giéng da khoan tai khu vuc moé X 1én thanh 9 giéng. Dua vao tinh trang khai thac hién tai ctia mo X,
mot s6 két luan dugc dua ra nhu sau: San lugng dau khi ctia moé dang gidm véi su tang lén clia ty
s6 khi dau (GOR) va Luu lugng nudc cao tai giai doan dau khi dua vao khai thac co thé do sai s6 vé
daliéu. Trén ca s& mo hinh mé phéng khai thac da chinh xac hoa véi lich st khai thac mé, cac kich
ban phét trién khai thac nham nang cao hé s6 thu hoi dau sé ducc nghién ciu va tién hanh du bao
tiém nang trir luong dau con lai. K&t qua nghién clu cho thdy, véi 9 phuong én ducc dua ra dé du
bao gia tang tr lugng, phuong an mé hinh mé phéng khai thac ap dung bién phap bom ép nudc
duy tri dp sudt via tai giéng X-14 dem lai hiéu qua gia tang trir lugng thu héi dau cao, khodng 29,1%
cla trir lugng dau tai chd ban dau (tang thém khoadng 700 nghin thung so véi khai thac hién tai).
Két qua danh gia hién trang va du bdo khai thac gop phan hotks cho viéc hoach dinh cac ké hoach
phéat trién md sau nay.

Tuwkhoa: Du bao khai thac, cong nghé mo, hé s6 thu héi dau, trir lugng dau tai chd, mé phong via
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Lich s tim kiém, tham do

Mo X dugc phat hién ndm 1995 nhé giéng khoan
tham do X-1X. Tiép theo thanh cong ban dau, téng
cong 4 giéng dugc khoan thém dé thim do va thim
lugng tiém nang d4u khi trong ting Moéng va da trdm
tich bao gém X North-1X (XN-1X), X North-2X (XN-
2X), X North-3X va 3XST1. Trén co s& do, bao céo
danh gia tri lugng tai chd (RAR) dugc phé duyét 14n
dau vao nam 2007 va lam tién dé cho viéc x4y dung
bao cdo ké hoach phat trién moé nam 2008 véi 4 giéng
khai thdc gébm X-1P, X-2P, X-3P va X-4P nang tdng s6
giéng da khoan tai khu vic mo X 1én thanh 9 giéng
(Hinh 2).

Cau tao dia tang

Su sap x€p dia tAng mo X dugc xay dung dua trén sy
sdp xép dia tAng chung ctia bon trang Ctiu Long. Véi
su hd trg ctia két hop vdi tai liéu dia chdn va sy phan
tich tip dia tdng (Hinh 3).
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Hinh 3: Biéu d6 thdi dia tang clia cdc md, L6 A&B'

HE PHUONG PHAP NGHIEN CUU

Co ché chung trong thu héi ddu 1 sy di chuyén cua
Hydrocarbon t6i giéng khai thac do sy chénh léch vé
ap sudt gitia via chita va giéng khai thac. Sy thu hoi
nay dugc chia ra thanh 3 giai doan chinh, dugc cho
trong Hinh 4.

Céc giai doan nay doi khi dugc tién hanh theo trinh ty
sd cdp — thu cdp — tam cép, nhung ciing c6 thé dugc
lugc bo giai doan hodc ngling khong di t6i giai doan
cudi vi nhiéu ly do khac nhau, nhung chung quy lai c6
thé1a do gid tri kinh té luc d6 khi ma lgi nhuén mang
lai khong cho phép tiép tuc thuc hién thu hoéi, hodc

1

diéu kién via chiia bat 1gi (cac hién tugng xay ra trudc
hodc trong qua trinh khai thac) budc phai ngting hoat
dong?. Viéc phén chia cic phuong phap thudc cic
giai doan khai théc tiy thudc vao thoi diém va tac gia
nghién ciiu, nhung nhin chung la khéng c6 su khac
nhau nhiéu. So d6 phén loai va tom tit da dugc cho &
Hinh 4.

Céc co ché thu héi c6 lién quan mét thiét véi nhau,
¢6 thé dy dodn dugc sy thay d6i luu lugng khai thac
(tdng hodc gidm) dua vao phuong phéap ngoai suy theo
dudng cong suy giam dugc toém tit trong Hinh 5.4

- Giai doan thu hoi so cdp: La giai doan st dung
ning lugng cua dong chay tu nhién trong via (khai
thac tu phun) hodc cac phuong phdp ning co hoc
nhu la gaslift, truyén dong bang thuy luc hodc bing
dién,...Co ché thu h6i dau la do dp sudt ty nhién hién
6 ctia cac chit luu dugc béy lai trong via chia?.

- Giai doan thu hoi thi cidp : Sau mot thoi gian khai
thac, nidng lugng via suy giam dan, khong con du 16n
dé dua dong san phim vao giéng khai thac. Céc giéng
khai théc trong giai doan so cdp cho luu lugng thip
dén va dén mot ldc nao d6 dp sudt via khong con kha
néang cung cap cho giéng mot luu lugng khai thac hiéu
qua. Vivay, cdc bién phap khai thac co hoc dugc thuc
hién béng cdch bom ép cac chitluu khéc vao via nhim
duy tri dp sudt via d€ gia ting lugng dau khai thac.
Giai doan nay c6 thé thu hoi thém ti 15 - 60% tri
lugng ddu ban dau?.

- Giai doan thu hoi tam cép (tang cuong)-IOR/EOR:
Sau giai doan thu hoi so cdp va thu cip, trong via
vin con lugng diu khd 16n*. DE ning cao hé s6 thu
héi ddu ngudi ta tiép tuc ap dung cdc phuong phap
thu héi d4u tang cuong. Giai doan thu héi nay co
thé dugc dinh nghia don gian la bat ky phuong phép
nao ma st dung cdc ngudn ning lugng va/hodc vét
chét bén ngoai d€ thu hoi thém lugng ddu ma khong
thé dugc khai thac c6 1gi vé€ mit kinh t€ boi cac giai
doan/phuong phap khai thac truyén thong (giai doan
s0 cip va thii cip)>.

Nhin xét:

Trong sudt qua trinh khai thac md, viéc suy giam ap
sudt la diéu khong tranh khoi, diéu nay lam giam hé
s6 thu hoi ctia san phdm. Bai todn dat ra la lam thé
nao c6 thé nang cao t6i da hé s§ thu hoéi dén mic cao
nhét c6 thé nhung van dam bao gia tri kinh t&. C6
thé thdy rdng tit ca cic phuong phdp thudc cung mot
nhém phuong phép thi cach thiic thuc hién kha giéng
nhau, co ché déy va quét dau cing gin tuong ty nhau,
chi khédc nhau & nhén t6 dugc thém vao chit bom ép
dé phit hgp véi dic tinh via cha.®

Moi phuong phép khi 4p dung déu c6 uu nhugc diém
riéng nhung diéu quan trong la tdn dung dugc diém
manh va han ché thip nhit diém yéu”. Viéc xac dinh
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dugc phuong phap thich hgp nhét doi véi diéu kién
mot via chiia nao do phai trdi qua nhiéu cong doan va
6y nghia rit quan trong, doi héi phai ¢é su phan tich
chuyén siu va cin nhiéu thsi gian nghién ctiu®.

Tu nhiing phan tich ddnh gid cdc phuong phép gia
tang hé s6 thu hdi & trén, Bang 1 dugc dua ra nhim
téng két lai cdc muyc dich chinh cua tiing nhém
phuong phap, két qua chi mang tinh chit tuong d6i°.

KET QUA VA THAO LUAN

Panh gia hién trang khai thac mé

Téng 4 giéng khoan da dugc khoan trong sudt ké
hoach phat trién khai thac va déu dang khai thac gop
chung (commingle) hai tap via MI-09.3 va MI-09.2
trong khu vuic khai thdc chinh (main pool) (Hinh 6).
Khi méi bét dau khai théc, luu lugng ddu ctia mo X
da dat dén khodng 6.000 bopd. Tuy nhién, do mtc do
nhiém ban thanh hé cao (high skin) va sy suy gidm 4p
suét via nhanh chong da dan dén luu lugng khai thac
cao khong con 6n dinh nhu ban du (sau 1 ndm khai
théc). Sau khoang gan 5 ndm khai thac, luu lugng hién
tai ciia mo X suy giam xudng con khoang 2.000 bopd
(Hinh 7), ty s6 khi/dau (GOR) khoéang 750 scf/stb va
WCT khodng 17%.

Hinh 6: Vi tri cac giéng khoan khai thac mé X

Céc thong s6 chung cua cd mo X dugc liét trong
Bang 2.

Biéu d6 khai thac ctia toan mé X tit thoi diém ¢ dong
dau d4u tién duogc thé hién trén Hinh 7.

Dua vao tinh trang khai thac hién tai ctia mé X, mot
s6 két luan dugc dua ra nhu sau:

« Sanlugng ddu khi cia mo dang giam véi sy ting
1én cua ty s6 khi dau (GOR).

« Luu lugng nudc cao tai giai doan d4u khi dua
vao khai thac ¢ thé do sai s6 vé di liéu. Ham
lugng nu6c khai thaic WCT dang c6 xu huéng
tang khi khai thac vé sau. Lugng nudc khai thac
dugc xem 13 khong ddng k€ & tat ca cic giéng.
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Tinh trang khai thdc cu thé cua tling giéng (di dugc
cap nhét): ca 4 giéng X-1P, X-2P, X-3P, X-4P déu khai
thac trong Mi-09.2/09.3 va khai thac gop chung trong
ca 2 tang chiia nay.

+ Giéng X-1P:

Bat dau st dung khi ning gaslift ti thdng 02/2012.
Tinh t6i thoi diém 01/07/2015, luu lugng khai thac
cta giéng khoang 100 thiing/ngay véi c& con 40/64”,
ham lugng WCT khoang 24% va GOR hién tai khoang
840 scf/stb. Luu lugng giéng 16n nhat tiing dat dugc
la 1.600 thung/ngay (Hinh 8).

+ Giéng X-2P:

Bat dau st dung khi ning gaslift ti thdng 07/2012.
Tinh t6i thoi diém 01/07/2015, luu lugng khai thac
cta giéng khodng 400 thiing/ngay & c6 con 80/64”,
ham lugng WCT khoang 15% va GOR khoang 1.250
scf/stb. Luu lugng giéng 16n nhdt tiing dat dugc la
2.400 thuing/ngay (Hinh 9).

 Giéng X-3P:

Bat d4u st dung khi ning gaslift ti 02/2013. Hién tai
(01/07/2015) luu lugng khai thic ctia giéng khoang
520 thuing/ngay & ¢& con 106/64”, ham lugng WCT
khoéng 5% va GOR khoang 760 scf/stb (Hinh 10).

+ Giéng X-4P:

Bit dau st dung khi ning gaslift ti thdng 03/2012.
Hién tai (01/07/2015) luu lugng khai théc ctia giéng
khoang 1.060 thung/ngdy & c& con 88/64”, ham
lugng WCT khoang 22% va GOR khoang 600 scf/stb.
Luu lugng giéng 16n nhat tiing dat dugc la 1.200
thiing/ngay (Hinh 11).

Nhan xét:

o Theo tai liéu khai thac, tai da s6 cac giéng, hién
tai ty s0 khi dau khai thac (GOR) c6 xu thé tuong
d6i 6n dinh, cht yéu c6 gia tri nam trong khoang
500 - 800 scf/stb. Dong thoi sy ting giam bt
thuong ctia s6 liéu tinh toan lich st khai thac
lam giam muic d9 tin tudng ctia 6 liéu. Dic biét
rui ro tai s6 liéu giéng khoan 2P.

« Ham lugng nudc cao tai giéng X-3P tai thoi
diém ban d4u giai doan 2010-2011, sau d¢ lai
¢ giai doan ham lugng nudc khai thac vé ~ 0,
do d6 tai day co thé 1a nudc ky thuat hodc sai
s6 trong cong tac phan bg san lugng cho tling
giéng (back allocation).
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Bang 1: Téng két muc dich chinh ctia cdc nhém phuong phap IOR/EOR?

Phuong phéap Muc dich

Bom ép nudc Duy tri ap sudt via & dau trong via dugc nudc ddy tii giéng bom ép t6i giéng khai thac

Nhiét Lam giam Sorw bdi sy khuéch tan ctia dong nhiét va giam d6 nhét ctia dau.

Hoéa hoc Lam gidm S, bang cdch lam gidm stic cang bé mat nudc - ddu va lam tang hiéu sudt quét thé

tich bing cach lam gidm ty s6 linh dong nuéc - dau

Khi Lam gidm S,,, bang cach ting kha ning tron 1an véi dau thong qua hai co ché van dong khi héa
hoi va van dong khi dong dac.

Bang 2: Cac thong sé khai thac hién tai cia mé X (01/07/2015) "

San lugng (thung/ngay) 2.000

Ham lugng WCT (%) 17

Ty s6 khi ddu GOR (feet khéi/thuing) 750

Ap suit via ban d4u (psia) 2.330

Ap suét via hién tai (psia) @ 1.630m 2.112

Ty s6 khi ddu hoa tan ban d4u Rs (feet khoi/ thung) 562

Co ché ning lugng Khi hoa tan
S6 giéng khai thac dang hoat dong/ Tong s6 giéng 4/4
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Hinh 7: Biéu d6 khai thac hién tai cia mé X
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Hinh 8: Tinh trang khai théac hién tai ctia giéng X-1P.

« Sy ting dot ngdt ham lugng nudc khai thac tai

giéng X-1P va X-2P, dac biét ham lugng nuédc
khai thdc tai giéng X-2P tang cao tu d4u 2014
dén 01/07/2015, kha ning do tinh todn phin bd
san lugng cho tiing giéng (back allocation) chua
thuyét phuc.

Lich sti khai théc giéng khoan X-2P, do s6 liéu
thong ké lich stt con nhiéu rui ro, luu lugng dau
tang dat muc cao 2.400 thung/ngay cudi nim
2011, dau 2012 cho thiy ning lugng via tai khu
vic giéng rat tét. Tuy nhién sau d6 luu lugng
dau lién tyc giam cho dén luu lugng khoang 400
thung/ngay tai 01/07/2015. Do d6 thong s6 ghi
nhan dp sudt ddy va ham lugng nudc khai thac
tai giéng X-2P con ¢6 rui ro.

Panh gia trit lugng dau khi con lai/kha nang
thu héi:

15

o Mo X da dugc nghién ctiu xay dung moé hinh

mo6 phong ndm 2008, nham phuc vu ké hoach
phét trién mo6. Mo dugc dua vao khai thac
cudi ndm 2010, véi 4 giéng phat trién khai thac.
Tinh dén thoi diém 01/07/2015, trén mo gom
4 giéng dang hoat dong khai théc cho tdng san
phdm Miocen, t6ng trii lugng d4u da khai thac
(Bang 3).

« Qua qua trinh khoan phat trién va s6 liéu khai
thac mo tit nam 2010 dén 01/07/2015 cho thay
mot s6 thong s6 dau vao md hinh c6 sy sai léch
so voi thuc té€ (dp suét via chia, thong s6 do
rong, do thdm, chiéu day, trit lugng tai chd, s6
liéu khai thdc thuc t€ ... theo cdc tai liéu giéng
khoan khai thdc mdi). Nham chinh xdc hod mo6
hinh va xac dinh tiém nang trit lugng dau khi
con lai. Céc tailiéu méi dugc thu thap tii 4 giéng
phat trién khai théc sé dugc dung dé cap nhat
mo6 hinh moé phong khai thdc. Trén co s mo
hinh moé phdng khai thac cip nhat, cac kich ban
phét trién khai thac sé dugc nghién ctiu va tién
hanh du bdo tiém néng tri lugng d4u con lai.

Du bao khai thac

Cdc théng sé ddu vao ciia mé hinh mé phéng

Thong s6 dia chdt

Mo hinh dugc x4y dung cho phén khai thic chinh
(khu vyic main pool). Via chtia gébm hai ting la da
chta cat két tudi Miocene MI-09.3 va MI-09.2. Toan
bo khu vuc cdu tric chita hydrocacbon da dugec mo
hinh héa st dung phdn mém dia chit chuyén dung
“Petrel’, sau d6 dugc dua vao phan mém mé phong
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Hinh 9: Tinh trang khai thac hién tai ctia giéng X-2P

Bang 3: Tom tat trit lugng dau tich liy da khai thac cia cac giéng & mé X

Tang chda Tri lugng déu tich lay (triéu thiing)
X-1P X-2P
Mi-09.3 & 09.2 1,09 1,73

Tong

6,03

Eclipse v6i hé thong 6 ludi va cac dic tinh dia chit
tiing 6 dugc git nguyén.

Thé héa mé hinh dia chdt:

T6ng s6 6 ludi trong mo hinh dia chit moé X 16n hon 8
triéu cell. D€ khong vugt qué gidi han bo nhé ctia may
tinh, mo hinh c4u tridc cin dugc tho hoa sao cho co
thé sti dung d€ chay mo phong khai thdc. Tuy nhién
mo hinh dia chit cia mé X da dugc xay dyng bao gém
ca cdu tao tiém ndng X-1X va XN-2X va main pool
(dién tich phit trién). Vivéy thay vi tién hanh th6 hoa
thi 6 thé sti dung cong cu trong phan mém Petrel d€
loai b6t s6 6 ludi khong thudc pham vi phit trién dé€
cung cép dau vao cho mé hinh moé phong khai thac.
Khi d6 hé théng 6 mang (nl x nJ) sé c6 kich thuécla 71
x 126 thay vi 160 x 252 trong mo hinh dia chét, tuong

tng vdi tong s6 6 ludi la 644.112 cell. Cac thong s6
chinh ctia mo6 hinh dia chat nhu trudc va sau khi loai
b6t s6 6 ludi khong thudc pham vi phét trién (Bang 4).
MO hinh thong s6 d4 chia nhu d6 réng, do thim va
md hinh NTG sau do sé dugc giti nguyén dua trén mo
hinh dia chit ban dau (Hinh 12).

Céc thong s6 co ban nhu thé tich da chua, thé tich
hiéu dung, thé tich réng va tri lugng dau khi tai ché
OIIP cuia hai m6 hinh trudc va sau khi thé hoa hoan
toan tuong tu nhau.

Céc tham s6 via chiia tuong ting cép trii lugng P50 da
dugc ép dung. D réng ctia tdng chiia thay déi tit 2%
dén 30%, trung binh khoang 13,5%. D¢ thim dugc
xdc dinh theo quan hé d¢ réng va d¢ thim, trung binh
khoéng 163 mD (Hinh 13).
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Bang 4: Théng sé cia mé hinh dia chat sau khi loai bét 6 lugi
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Hinh 11: Tinh trang khai thac hién tai ctia giéng X-4P

Trén co s6 cac thong tin thu thap dugc, ap suét via ban
dau trung binh dugc lya chon la 2.330 psi vao nam
2005 va suy giam tuong ting 50 psi va 90 psi cho dén
khi bét ddu khai thidc nam 2010 (Bang 5).

Thudc tinh chat luu

o Do ngam khi/dau (Rsi): 0,562 mscf/bbl

o Heé s6 thé tich cta dau (Bo) tai Pp: 1,24 rb/stb

o Heé s6 thé tich ctia ddu tai diéu kién ban dau
(Boi): 1,03 rb/stb

o Ty trong chit luu via tai Pj: 45,963 Ib/ft>

o Do nhét dau tai Py: 0,3 cp

o API: 32,5

« OWC: 1644 mss

o P;:2330 psi; Do sdu tham chiéu: 1630 mss

Phan tich khai thdc
« Két qua khai thac dén ngay

Mo X bt dau dua vao khai thac tii 8/11/2010 véi giéng
X-3P. Tinh dén ngay 01/07/2015 mé da dugc khai thac
tit 04 giéng khoan phit trién véi san lugng khai thac
tich Ity 6,03 triéu thung (Bang 6 va Hinh 14).

Viéc phén bo san lugng khai thac cho tiing giéng trong
mo X con ton tai cac yéu to rui ro do cac nguyén nhén
chinh:

« Thiét bi do hoat dong khong 6n dinh
« Phuong phép tinh toan ghi nhin chua phu hgp

Do d6 dé tai 1ap lich su khai thac, chinh xéc hod
mod hinh, céc thong s6 nhu luu lugng dau khai thac
(OPR), ham lugng nudc khai thac (WCT), ty s6 khi -
dau (GOR), ap suét day giéng (BHP) sé dugc sti dung.

o Tailap lich st khai thac dén ngay 01/07/2015

Dé dam bao tinh tin cdy ctia md hinh moé phong va
kiém chiing tinh nh4t quin ctia mé hinh mé phong
va mo hinh dia chit, cho nén ta phai téi lap lich st
khai thac va sau d6 két qua m6 hinh mé phong nay sé
dugc sti dung dé€ du bdo san lugng cho cic nim tiép
theo ctia mo.

M6 hinh m6 phong da dugc chinh xdc hoéa theo tai
liéu khai thac. Sau khi diéu chinh, luu lugng ddu, ham
lugng nudc khai thac, va ap suét day giéng vao thoi
diém 01/07/2015 da cho két qua tuong d6i phu hop
v6i lich st ghi nhan (Hinh 15, 16, 17 va 18).
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t t

Hinh 12: M6 hinh théng s6 sau khi loai b6t s6 6 luGi

Bang 5: Tai liéu ap suat cac giéng khoan

Tang  chtia/ Ap sudt via @ Diém tham  Ap suit via @ Khodng gidm  Téc do giam 4p sudt

Giéng khoan 2005, psi chiéu, mss 2010, psi ap sudt, Psi trung binh, psi/nam
MI-9.3 2.330 1.644 2.280 50 10
MI-9.2 2.330 1.651 2.240 90 18

Bang 6: Trit lugng dau thu héi cac giéng khoan

Giéng khoan Trit lugng thu héi @01/07/2015,
Triéu thung

X-1P 1,09

X-2P 1,73

X-3P 1,87

X-4P 1,34

Tong 6,03
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Hinh 13: M6 hinh m6 phéng khai théc, cau trac via khu vuc main pool.

Kiém tra nhanh luu lugng khai thic dau véi tai liéu
khai thac da dugc cap nhéat, cho théy luu lugng khai
thac trung binh thdng khd phu hop véi két qua mo
hinh ~ 2.000 thung d4du/ngay. M6 hinh sau khi tai lap
lich st c6 thé st dung d€ nghién ctiu cic du bdo tiép
theo (Hinh 19).

o Du bao khai thac

Mo hinh khai théc 13 phuong phdp chinh d€ tién hanh
du bao khai théc c6 sy d6i chiéu véi phuong phap du
bao khai thdc bang dudng cong suy giam DCA.

Trén cd s6 md hinh mo phong khai théc da chinh xac
hod véi lich st khai thac mo, trii lugng thu hoi con lai
dugc du bdo véi cac thong s6 khai thac cho giéng va
mo nhu Bang 7.

Dégiam thiéu rui ro va lya chon phuong 4n t6i uu, tri
lugng thu hoi con lai cia mo sé duge danh gia thong
qua cac phuong 4n khai thac/truong hop d6 nhay nhu
sau:

« Cac truong hop yéu ciu 4p sudt miéng giéng toi
thiéu (4p dung hé théng dp sudt thp trong khai
théc - LPS).

o D¢ nhay luu lugng gaslift.

« S6 lugng giéng bom ép nudec.

Két qua nghién ctiu cho théy, v6i phuong én co sé chi
tién hanh tiép tuc khai thic véi 04 giéng khoan khai
thac hién tai, tri lugng thu hoi dén dau nam 2026 c6
thé dén 10,4 triéu thung (Hinh 20).

Do md da dugc ap dung phuong phap bom ép khi
nang nhan tao ho trg khai thac (gaslift), 4p suit miéng
giéng t6i thiéu dang hoat dong thudc muc thdp (~ 200
psi). Vi véy viéc ldp dit hé thong khai thac ap suét
miéng giéng thip (gidm dp sudt miéng giéng tdi thiéu
t 200 psixudng ~ 50 psi) c6 thé ting trit lugng thu hoi
toan mo6 dén dau ndm 2026 khoang 400 nghin thiing
déu (Bang 8 va Hinh 20).

Sau khi chon 4p sudt miéng giéng thdp tdi wu nhat
(~ 50 psi), ta tiép tuc nghién ctu dd nhay luu lugng
khi nang nhén tao (gaslift) cho thdy, luu lugng khi
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Bang 7: Cac théng sé khai thac hién tai cia giéng va mé

Ap sudt miéng giéng t6i thiéu
Luu lugng gas lift/giéng
Luu lugng khai thac/giéng

Luu lugng khai thac t6i thiéu

200 psi
500 Mscf/ngay/giéng
200-1.000 thung/ngay (Iuu lugng @1/7/2015)

200 thiing/ngay

néng hién tai khodng 0,5 triéu b khéi/ngay/giéng la
t6i uu,do khi ting luu lugng gaslift trit lugng thu hoi
tang khong dang ké (ting khoang 200 nghin thiing)
(Bang 8 va Hinh 21).

Cudi cung ta xem xét kha ning bom ép nudc véi cac
truong hgp khoan thém 1, 2, 3, 4 giéng bom ép. DE
xac dinh cdc vi trf tiém nang cac giéng bom ép nudc,
ban d6 tiém ning dau (Soil) dugc thé hién, trén co s&
d6 2 vi tri tiém ning nhat dugc lya chon, d6 1 giéng
X-13 va X-14 (Hinh 22). Thu d¢ nhay véi 3 phuong
an:

 Chi c6 giéng X-13 bom ép
o Chi c6 giéng X-14 bom ép
« Hai giéng X-13 va X-I4 cing bom ép

Ca 3 truong hop trén déu dugc bom ép véi luu lugng
2000 thung/ngay/giéng va ap sudt day giéng khoang
3000 psi cho két qua 6 Bang 8 va Hinh 23.

KET LUAN VA KIEN NGHI

Két luan

Két qua nghién ctiu cho thdy, véi mé hinh mé phong
khai thac hién tai bién phap bom ép nudc duy tri ap
sudt via v6i giéng X-14 dem lai hiéu qua gia ting tri
lugng thu hoi ddu cao (tang khoang 700 nghin thung).
Hiéu qua ctia hé thong khai thic dp sudt miéng giéng
thép (ha ap suit miéng giéng tdi thiéu xudng 50 psi)
cht yéu la gia tang luu lugng khai thac giai doan déu
2016 - 2018 khoang 200 thuing/ngay, trii lugng thu hoi
dén d4u ndm 2026 chi ting dugc khoang 400 nghin
thung dau.

Kién nghi

bé tang san lugng khai thc va tién hanh quan ly t6t
mo X trong tuong lai cac hoat dong sau day dugc kién
nghi nén thuc hién:

o S6m dua hé thdéng ép sudt miéng giéng thip
(LPS) vao hoat dong trén gian hodc trién khai
tién hanh khoan 1 giéng bom ép nudc (X-14) dé
tang san lugng khai thac cho mo.

o Tién hanh cip nhat m6 hinh khai thdc thuong
xuyén, phuc vu cho viéc du bdo san lugng cia
md trong tuong lai.

& day c6 thé thdy 1a trit lugng thu héi ddu t6i nam
2026 chi khoang 29,1% cta trii lugng ddu tai chd ban
dau, d6 1a tiém nang tuong d6i c6 thé tinh t6i khi két
thic qua trinh khai thac thi c4p nhu da néi trén. Diéu
nay dit ra vin dé la phai phén tich thém cac yéu t6 vé
diéu kién via chita (bao gobm da chia va chét luu trong
via) d€ c6 thé dua ra dugc mot hodc mot vai (su két
hgp ctia 2 hay nhiéu phuong phép véi nhau) phuong
phép khai thic IOR/EOR t6i uu nhdt c¢6 tinh dén gid
tri kinh t€ d€ nang cao hé s6 thu hoi dau.

LOI CAM ON

Nhoém téc gia xin trin trong cam on su trg giup ky
thuat va dong gop cho bai bao ctia ddng nghiép ti
Trudng DH Bach Khoa Tp H6 Chi Minh, Téng Cong
ty Thim do Khai thac D4u khi.

Nghién ctiu dugc tai trg bdi Pai hoc Quéc gia Thanh
phd H6 Chi Minh (PHQG-HCM) trong khudn khé
DE tai ma s6 562-2022-20-06. Chung t6i xin cam on
Truong Pai hoc Bach Khoa, PHQG-HCM da ho trg
thai gian va phuong tién vat chat cho nghién ctu nay.

DANH MUC CAC TU VIET TAT

RAR: Bdo céo danh gia trii lugng GOR: Ty s6 khi dau
IOR/EOR: Thu héi ddu tam cép (tang cuong) WCT:
Ham lugng nudc khai thic NTG: Bé day tong OPR:
Luu lugng ddu khai thac BHP: Ap sudt day giéng OIIP:
Trii lugng ddu khi tai chd DCA: Pudng cong suy gidm
LPS: Ap dung hé théng ap suét thap trong khai thac

CAM KET KHONG XUNG DOT LOI
iCHNHOM TAC GIA

Toi la tac gia chinh cta ban thdo cong bs két qua
nghién ctiu: “Danh gid hién trang va du bao khai thac
cho déi tugng Miocen & mo X, bé Ctiu Long”. Toi xin
cam két nhu sau:

o Toi va cong su dong tac gia ctia ban thdo nay da dugc
phép ctia Don vi tai trg va cia Chu nhiém dé tai dé st
dung va cong bo két qua nghién ctu.

o Tit ca cac tac gia c6 tén trong bai déu da doc ban
thao, da thoa thuan vé thu ty tac gia va dong y giii bai
dang trén tap chi STDJET.
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Bang 8: Trit lugng thu hdi cac phuong an

Phuong an/ Trudng hop

Mo hinh chinh x4c ho4 lich st khai thac (PA co s6)
(PA cd $6) Ap suét miéng giéng t6i thiéu 100 psi
(PA co $6) Ap sudt miéng giéng t6i thiéu 50 psi
(PA co s6) Luu lugng gaslift 1 MMscf/d/GK

(PA co s6) Luu lugng gaslift 1,5 MMscf/d/GK

(PA co s6) Luu lugng gaslift 2 MMscf/d/GK

(PA co s6) Chi giéng X-I3 bom ép

(PA co s6) Chi giéng X-14 bom ép

(PA co s6) Giéng X-I3 va I4 cing bom ép

Trit lugng ddu tai  Trii lugng Hé s6

ché dau thu hoi thu hoi

ban dau (Tr. thung) (%)

(Tr. Thung)

38,1 10,4 27,3%
10,7 28,1%
10,8 28,3%
10,6 27,8%
10,6 27,8%
10,6 27,8%
11,0 28,9%
11,1 29,1%
10,5 27,6%

Hinh 22: Ban d6 tiém nang vi tri 4 giéng khoan bom ép nudéc

o Cong trinh nay khong c6 bat ky su xung dot vé loi
ich nao gitia cdc tac gia trong bai va vdi cac tac gia
khac.

P ONG GOP CUA TUNG TAC GIA
CHO BAIBAO

e Nguyén Tudn: Téc gia chinh cta ban thao, 1a ngudi
soan thao bai bao, thiét ké nghién ctu va thuc hién
cdc phén tich co ban va thong ké.

o Pham Hai Quy: tham gia nghién ctiu, phan tich dién
giai cac dii liéu, thu thap di kién va thyc hién cdc phan

tich co ban va thong keé.

e Dam Lé Ngoc Hop: tham gia vao thiét ké va thuc
hién nghién ctu, phan tich dién gidi cdc di liéu, thu
thap di kién va thuc hién cdc phan tich co ban va
thong keé.

e Tran Thao Phuong Anh: tham gia vao thiét ké va
thuc hién

nghién ctiu, phén tich dién gidi cdc di liéu, thu thap
dii kién va thuc hién cac phén tich co ban va thong ké.
e Nguyén Ngoc Son: da dong gop thu thap, minh giai
dit liéu, hiéu dinh bai viét.
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Hinh 23: Dy bao san lugng cac phuong an bom ép nuéc

© Nguyén Phudc An: da dong gop thu thip, minh giai
dit liéu, hiéu dinh bai viét.
o Ngob Tién Vuong: da dong gép thu thip, minh giai
dii liéu, hiéu dinh bai viét.
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ABSTRACT

Oil and gas resources have been an important fossil energy source, cannot be replaced and have a
great significance in many fields of human life. The X field was discovered in 1995 thanks to X-1X
exploration. Following the initial success, a total of 4 additional wells were drilled to explore and
evaluate the potential oil and gas in the foundation and sedimentary rocks, including X North-1X,
X North-2X, X North-3X, and 3XST1. On that basis, the Reserve Assessment Report (RAR) was first
approved in 2007 and served as a premise for the preparation of the 2008 mine development plan
report with four production wells, including X-1P, X-2P, X-3P and X-4P bring the total number of
wells drilled in the X field to 9 wells. Based on the current production status of the X field, some
conclusions are made: Oil and gas output of the field is decreasing with the increase of the gas/oil
ratio (GOR) and high water flow at the stage. Initially, it could be due to data errors when it was put
into operation. Based on the reservoir simulation model that has been accurated with the reser-
voir history, the development scenarios to improve the oil recovery coefficient will be studied and
forecasted for the potential remaining oil reserves. The research results show that with the 09 op-
tions given to forecasting the increase in reserves, the reservoir simulation model that applies water
injection to maintain reservoir pressure at well X-14 brings effective results increasing high recov-
eries, about 29.1% of the oil initial in place (an increase of about 700 thousand barrels compared
to the current production). The assessment results of the current status and production forecast
contribute to the planning of future oilfield development plans.

Key words: Production forecast, reservoir technology, oil recovery coefficient, in-place oil reserves,
reservoir simulation
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