THAM DO - KHAI THAC DAU Kl

S

KHOA HOC. CONG NEHE VA 861 MO SANG TAO PETROVIETNAM

KET QUA CONG TAC TIM KIEM, THAM DO CUA VIETSOVPETRO
GIAI DOAN 2010 - 2023 VA KE HOACH TRONG GIAI DOAN TIEP THEO

Nguyén Hung Anh’, Vii Nam Hai?

'Vién Nghién ctiu Khoa hoc va Thiét ké Dau khi bién, Vietsovpetro

2Lién doanh Vietsovpetro
Email: anhnh.hq@vietsov.com.vn
https://doi.org/10.47800/PVS51.2024.03-01

Tom tat

San lugng khai thac hang nam clia Lién doanh Vietsovpetro, sau khi dat dinh v6i 13,5 triéu tan dau vao nam 2002 da suy giam nhanh
chdng. Vi vdy, tirnam 2010, Vietsovpetro da ddy manh cong tac tim kiém tham do, trong do tap trung cong tac tan tham do; nghién ciu,
danh gia co hdi dau tu vao caclo md trén thém luc dia Viét Nam, m@ rong viing hoat ddng trén céc 16 dau khi méi nham gia tang trit luong,
sém dua cac cong trinh mdi vao khai thac d€ ngan chan da suy giam san lugng hang nam.

Bai bdo danh gia két qua cong tac tim kiém tham do cua Vietsovpetro trong giai doan 2010 - 2023 va dua ra ké hoach trong giai doan
tiép theo trén co s& cac kich ban du bdo san Iugng khai thac trong giai doan 2024 - 2050.

Tur khéa: Gia tang trit lugng, tan tham do, tdi uu quy giéng, ndng cao hé s6 thu hoi dau.

1. K&t qua cong tac tim kiém - tham do cha
Vietsovpetro trong giai doan 2010 - 2023

Sau khi dat san lugng dinh 13,5 triéu
tdn dau vao nam 2002, san lugng khai thac
cla Vietsovpetro da suy giam nhanh chéng.
Vi vdy, tu nam 2010, Vietsovpetro da chi
truong ddy manh céng tac tim kiém tham
do, trong d6 tap trung cong tac tan tham do
tai L6 09-1 va m& rOng vung hoat dong trén
cac 16 dau khi mai dé gia tang tri lugng gitp
ngdn chan da suy gidm san lugng hang nam.
Vi cac nd luc khéng ngling, Vietsovpetro da
dat moc khai thac 250 triéu tan dau trong
nam 2024, sém hon 2 nam so vdi ké hoach
déra (Hinh 1).

Tai L& 09-1, t& ndm 2010 dén nay,
Vietsovpetro da trién khai chuong trinh tan
tham do, bao gobm trén 200 nghién ctu dia
chat dia vat ly nham chinh xac hoa cau tric
dia chat cling véi cac nghién cliu vé thach
hoc, ¢ sinh dia tang, dia tdng phan tap,
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nghién ctiu bay phi cau tao; ca s& dia chat dat giéng khoan tham do
tham lugng...

Mac du gap rat nhiéu khé khan do san lugng suy giam, nam 2015
Vietsovpetro van quyét tam tién hanh thu né méi 847 km? tai liéu dia
chan 3D/4C - day la cong nghé tién tién nhat tai thai diém thu né. Chat
lugng cua tai liéu dia chdn mdi da tao ra su phat trién doét pha cho
Vietsovpetro trong cac giai doan sau nay. So véi cong nghé dia chan 3D
truyén thong, cong nghé 3D/4C c6 dai tan, goc phuong vi rong, ty sé tin
hiéu/nhiéu cao... cho phép nang cao kha nang phat hién céc cau tao
¢6 kich thudc nhé cling nhu cac thay déi vé dac trung vat ly - thach hoc
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Hinh 1. San luiong khai thdc theo thutc té va du bdo tai thei diém 2012.
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Bding 1. Khdi lugng cng tdc tim kiém tham do cia Vietsovpetro trong giai dogn 2010 - 2023

Thung S6 lugng giéng ~ Sé lugng cong 55 mét khoan Gia tang trit Chi phi, Chi phi
Khu vuc diachan3D  khoanthamdé  trinh bién dua (m) lugng, triéu triéu USD phat hién
(km?) tham luong vao khai thac tan (¥) (*) (USD/thung)
L6 09-1 874 74 15 299.325 56,1
L6 09-3/12 515 6 2 25.225 2,7
L6 16-1/15 1.000 4 - 19.147 0,95
L6 16-2 - 2 - 9.220 - 1.589 3,8
L6 04-1 1.699 1 - 3.795 -
L6 42 514 1 - 3.060 -
Téng cong 4.602 88 17 359.772 59,75
(*) Theo ty Ié tham gia ctia Vietsovpetro
cla déi tuong nghién ctiu do thu dong thai ca
séng doc va séng ngang. Mat khac, cdng tac T e
thu né thuc dia it bi &nh hudng bdi cac cong
trinh bién da xay dung, dac biét khu vuc céc [ Dién tich L6 09-1

chan 3D/4C da cho phép Vietsovpetro khoanh
dinh dugc cac cadu tao mdéi ma tai liéu dia chan
c(i trudc day khong thé phat hién dugc nhu &
cac khu vuc Déng Bic md Bach HE, khu vuc > A
phia Tay moé Bach H6, khu vuc Tay Nam mé AN } "-:||

Bach H6, khu vuc phia Nam mé Bach Hé, khu S == >
R o apa \ Tay Ham Bech 18 "' o} o7
vuc Bong Bac moé Rong (Hinh 2). f A
¢ 2 ’ L | Nam Bach Hé
Két qua cong tac nghién cliu dia chat dia Az ?m Jﬁ Jg /
vat ly cho thay tiém nang dau khi con lai cta g e s
L6 09-1 chd yéu la cac doi tuong trudc day " p 77
3 iy I F
it dugc quan tam, nam tai cadc vung ria, cé / [ ; 1. 7/
A . . n 5 <z e s 4 al J""-_“'I: F
dién tich, bién d6 cau tao nhd hodc cac doi i 24 Y FGauTring
tuong sau khong thé nghién ctu danh gia b MY ;ﬂi‘g A '
theo tai liéu dia chan cii. Trong giai doan nay, £+ ' !:\ ‘r A ‘m ';'
Vi‘etsoﬂvpetro da khoap 74% giéng kh?an tham : Ta!",h 6"{11*-, . X CIR?'-‘F
do tham lugng véi sé mét khoan la 299.325 hn‘:".c. F \ W
9 P N o N . !
m, dua tong so6 lugng giéng khoan tham do : : ) ff e
tham lugng trén L6 09-1 1én 122 giéng. Theo . “ﬁ%' j f
do, Vietsovpetro da phat hién 15 khu vuc cé {’ Yén Ngiga Réng _‘Jr’.'
tri lugng dau khi thuong mai, gia tang trir ' h“‘-a-.x‘- Mzl ’_x"

-

lugng dat 56,1 triéu tan dau (Bang 1, Hinh 2). \\\/ e
Trén co s& do, Vietsovpetro da dua vao khai
thac 15 coéng trinh bién mdi vdi san lugng
khai thac tu cdc coéng trinh nay dat 8,2 triéu

Hinh 2. Dién tich thu nd dia chdn 3D/4C va cdc phdt hién ddu khi tai L6 09-1 trong giai doan 2010 - 2023.

R, ] tham do & cac 16 dau khi tiém nang trén thém luc dia Viét Nam gom:
tan dau, chiém 16,5% san luong cla toan 5165 |504-1, 16 42, L6 09-3/12 va L6 16-1/15. Vietsovpetro da tién
Vi?tsovrlaetro giai doan 2012 - 2024. DL-II kién hanh thu né hon 3.728 km? dia chan 3D va khoan 14 giéng tham do
dén cudi ndm 2024, Vietsovpetro s€ tiép tuc v, 1ong (Bang 1). K&t qua, tai Lo 09-3/12 da phét hién md C4 Tam
dua gian BK-23 V?O khai thac tai khu viic phia VvGi gia tang tri lugng dat 2,7 triéu tan dau. Moé Ca Tam da dugc dua
Nam m¢ Bach Ho. vao khai thac tir ngay 25/1/2019. Tinh dén ngay 1/1/2024, san lugng

Bén canh d6, dé m& rdng vung hoat déng, khai thac cia mé Ca Tam dat 0,8 triéu tan. Tai L6 16-1/15, Vietsovpetro
Vietsovpetro da tham gia dau tu tim kiém cling da phat hién cdu tao S6i Vang, gia tang tri lugng dat 0,95 triéu

DAV KHi - SO 3/2024 5 O



THEAM DO - KHAI THAC DAU KHi

10 93 10
9 9
8 Giai doan thu ng, x{ Iy, | 8
minh gidi tai liéu 3D/4C

7 6,3 A 7

1
RN - .
6 54 1 6
5 el e g 5
43 | A5 144 : 42

4 1 1 35 4
l 1 ER B 30 0

3 1 . . 27 3
] I
] ]

) . - )
: s

1} o S 1
1 031
i ]

ot 0

2010 2011 2012 2013 2014 2015 2016

2017 2018 2019 2020 2021 2022 2023

Thdi gian (ndm)

& S0 lugng giéng khoan

B GTTL thu hdi (triéu tan)

Hinh 3. 6 luong giéng khoan tham do thdm lugng va gia tdng trit lugng hang ndm giai doan 2010 - 2023.

tdn dau. Hién tai, Vietsovpetro dang trién khai cac céng
viéc tiép theo nham sdm dua khu vuc nay vao khai thac.

Nhu vay, trong giai doan 2010 - 2023, Vietsovpetro
da thuc hién khéi lugng cong viéc tim ki€ém tham do rat
I6n bao gébm thu né mdi 4.602 km? dia chan 3D, thi cong
88 giéng khoan tham do thdm lugng véi s mét khoan
dat 359.772 m (Bang 1). K&t qua Vietsovpetro da phat
hién 17 khu vuc c6 trir lugng thuong mai véi gia tang tri
lugng muc 2P dat 59,75 triéu tdn dau. Tdng chi phi cho
céng tac tim kiém tham do udc dat 1.589 triéu USD véi chi
phi phat hién la 3,80 USD/thung. Trén co s& két qua trén,
Vietsovpetro da dua 17 cong trinh mdéi vao khai thac véi
téng san lugng dat 9 triéu tan dau, chiém 18% san lugng
khai thac clia Vietsovpetro trong giai doan 2012 - 2024.

T két qua cong tac tim ki€ém tham do trong giai doan
2010 - 2023 cua Vietsovpetro, c6 thé dua ra mot s6 nhan
dinh sau:

- Cong tac tim kiém tham do, gia tang tri lugng
dugc trién khai thanh cédng gép phan gilp Vietsovpetro
hoan thanh muc tiéu khai thac tan dau thi 250 triéu sém
hon ké hoach dé ra.

- K&t qua dat dugc chu yéu tu trién khai tan tham
do L6 09-1 (nh& viéc st dung tai liéu dia chan 3D/4C: gia
tang trir lugng trén L6 09-1 dat 56,1 triéu tan dau, chiém
93% t6éng gia tang trit lugng cla Vietsovpetro). Trudc
2017, viéc thiét ké khoan tham do tham lugng dua trén tai
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liéu dia chan cl dan dén gia tang trit lugng hang nam clia
Vietsovpetro trén L6 09-1 suy gidm (Hinh 3). Tu nam 2018,
Vietsovpetro da st dung tai liéu dia chan méi 3D/4C va
phat hién nhiéu cdu tao mai da phat hién, qua dé duy tri
s6 lugng giéng khoan tham do thdm lugng va gia tang trir
lugng hang nam trén 3 triéu tan trong giai doan ti 2018
dén nay.

- V&i hon 120 giéng tham do tham lugng cho thay
mat d6 khoan tim ki€m tham do trén L6 09-1 rat cao trong
khi trit lugng dau khi con lai rat it, mdc do rdi ro vé mat
dia chat va chi phi tim kiém tham do gia tang ngay cang
cao. Vi vay, trong giai doan tiép theo, Vietsovpetro da chu
trong md& réng vung hoat ddng dé trién khai tim kiém
tham do trén cac 16 dau khi méi.

Trén co s& két qua tim kiém tham do trong giai doan
2010 - 2023, Vietsovpetro da rut ra bai hoc kinh nghiém
sau:

- Can thay d6i tu duy va cé y tudng sang tao trong
cong tac tim kiém tham do khi tiém nang cta cac 16 dau
khi thudc Vietsovpetro ngay cang can kiét.

- Trén co s& thanh cong cla tai liéu dia chan 3D/4C
cho thay viéc can thiét phai ap dung ky thuat va céng
nghé mai vao céng tac tim ki€ém tham do.

- P&y manh nghién cdu dia chat dia vat ly, phuc vu
thiét ké vi tri va quy dao giéng téi uu dé c6 thé thi cong
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giéng an toan va khoan qua tat ca cac déi tugng tiém
nang, tranh bd sét khoan lai, gay lang phi.

2.Ké& hoach trién khai cong tac tim ki€m tham do trong
giai doan tiép theo

Nham muc dich phat trién 6n dinh va bén viing thi
san lugng khai thac hang ndm cla Vietsovpetro phdi dat
muc trén 3 triéu tan, theo dé gia tang trir lugng hang nam
cling phai dat tir 3 dén 4 triéu dé dadm bdo hé s6 bl san
lugng phai ludn 16n hon 1. D& dat dugc muc tiéu néu trén,
trong giai doan tdi, Vietsovpetro ngoai trién khai déng
thdi cac gidi phép t6i uu quy giéng hién cé, ap dung thanh
cong cac gidi phap dia ky thuat, tng dung cac giai phap
nang cao hé sé thu héi dau (EOR), Vietsovpetro can phai
ti€p tuc ddy manh cong tac tim kiém tham do bé sung
theo céc hudng chinh nhu sau:

- Tiép tuc tap trung trién khai cdng tac tan tham do
tai L6 09-1 va cac 16 hién hiru (09-2/12, 16-1/15, 09-2/09)
nham phat hién cdc m6 mdi, xdy dung cac cong trinh mdai
va tan dung co s& ha tdng sdn c6 dé c6 thé dua nhanh vao
khai thac, gidm thiéu chi phi dau tu cling nhu chi phi van
hanh mo.

- Nghién ctu, danh gia co hoi dau tu vao cac 16 mé
trén thém luc dia Viét Nam, ké ca cac 16 tiém nang déi vai
khi, cac 16 nudc sau xa bd nai c6 co hdi phat hién cac mod
dau khi c6 trir lugng 16n. Bong thai, chuan bi hé so tham
gia vao vong dau thau cac 16 ma do Tap doan Dau khi Viét
Nam du kién t8 chuc trong ndm 2024.

- Tham gia vao cac 16 dau khi ctia cac nha thau kéu
goi dau tu, cac 16 dau khi van con tiém nang ma nha thau
tra lai Chinh pha do hét thai han PSC dé€ tan dung ngudn
nhan luc va cd s& ha tdng sdn co, gidm thiéu rdi ro vé chi
phi cho céng tac tim ki€m tham do.

Trén co s& cac dinh hudng trén, Vietsovpetro da xay
dung ké hoach tim kiém tham do trong giai doan 2024 -
2033 déi véi cac 16 hién c6 va cac 16 mai tiém nang. Hang
nam, Vietsovpetro c6 ké hoach khoan tur 6 - 10 giéng
khoan tham do thdm lugng vdi chi phi dy kién tir 130 - 160
triéu USD. Gia tang tr{r lugng trong giai doan nay udc dat
55 triéu tan dau quy déi. Trong dé, téng sé giéng khoan
tham do tham lugng trén L6 09-1 la 20 giéng vdi gia tang
trt luong sé chiém khodng 15% trén téng gia tang tri
lugng. Piéu nay khdng dinh tdm quan trong clia céng tac
tim ki€m tham do trén cac 16 dau khi hién c6 va dac biét la
c&c 16 mai trong giai doan t&i ddi véi su phat trién 6n dinh,
bén viing cla Vietsovpetro.

Pé& thuc hién muc tiéu tiép theo la khai thac thém 50
triéu tan dau, Vietsovpetro da xay dung cac kich ban du
bao san lugng trong giai doan 2024 - 2050. Budng mau
xanh 1a trén Hinh 4 la kich ban san lugng dua trén quy
giéng hién c6, két hgp trién khai cac giai phap dia ky thuat
va cac giai phap nang cao hé sé6 thu hoéi dau (EOR) ma
khéng tinh dén cong tac tim ki€ém tham do. Két qua cho
thay dén hét nam 2050, Vietsovpetro chi khai thac thém
dugc 39 triéu tan dau va khong thé hoan thanh muc tiéu
khai thac 50 triéu tdn dau. TU ndam 2027, san lugng khai
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== 53n lugng dau theo quy giéng hién ¢ (GTM, EOR)

e 530 |Ugng ddu b6 sung TTD L6 09-1va cac 16 hién o
~==San lugng dau cdng dén theo quy giéng hién 6 (GTM, EOR) == San lugng dau bd sung TTD Ld 09-1va cac 16 hién o

San lugng dau bé sung cac 16 mdi
=== S&n lugng ddu cdng don bé sung cac 16 mi

Hinh 4. San luong khai thdc hang ndm va cdng dén theo cdc phuong dn phdt trién trong giai dogn 2024 - 2050.
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Hinh 5. Chi phi tim kiém thdm do trén L6 09-1 qua cdc giai doan.

thac hang nam du bao sé giam xuéng dudi muc 2,5 triéu
tdn dau, day l1a nguéng t6i han d6i véi su phat trién an
toan, 6n dinh clia Vietsovpetro.

Trong trudng hgp trién khai thanh céng céng téc
tan tham do trén L6 09-1 va cac 16 hién hitu (dudng xanh
duong trén Hinh 4), tir nay dén hét nam 2050, Vietsovpetro
sé chi khai thac dugc 47 triéu tan dau va du bao khong thé
hoan thanh méc 50 triéu tan dau dé ra. TU ndm 2033, sén
lugng khai thac clia Vietsovpetro dugc du bao sé sut giam
dudi 2,5 triéu tan/nam.

Trong trudng hgp dugc ti€p nhan thém cac 16 mdi,
hoan thanh ké hoach tim ki€ém tham do, gia tang trir
lugng va dua cac cdng trinh bién méi vao khai thac (du
kién téng cdng 14 cong trinh bién mdi), Vietsovpetro sé
chimé&t 16 ndm dé dat dugc cot méc khai thac 50 triéu tan
dau tiép theo vao nam 2040. Liy ké dén hét nam 2050,
Vietsovpetro sé khai thac dugc 312 triéu tan dau, san
lugng khai thac trong giai doan 2024 - 2050 uéc dat 62
triéu tan. Thoi gian khai thac trén 2,5 triéu tdn/nam kéo
dai dén nam 2037.

Cac kich ban san lugng cho thay tam quan trong cua
coéng tac tim ki€ém tham do déi véi viéc Vietsovpetro hoan
thanh muc tiéu khai thac 50 triéu tan dau ti€p theo, tao
dong luc cho su phat trién bén ving.

DE trién khai cong tac tim ki€ém tham do, ngoai nhiing
thuan Igi vé nguén luc, co s& ha tang va vén dau tu,
Vietsovpetro sé phai d6i mat vdi cac thach thic 16n trong
giai doan ti€p theo. D4u tién la rdi ro vé mat dia chat, khi
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cac khu vuc truyén théng chi con lai cac déi tugng tiém
nang c6 quy mé trit lugng nhé, cac doi tuong cé kha nang
tén tai quy mo trir lugng cao thudc cac khu vuc nudc sau,
xa bd vdi diéu kién thi cong khé khan va chi phi lon. Tai
L6 09-1, chi phi phat hién dau trong giai doan vira qua da
tang cao so vdi giai doan trudc day (Hinh 5). Du kién trong
giai doan téi chi phi phat hién clia Vietsovpetro sé tang
cao, vugt hon 6 USD/thung.

Bén canh d6, doi véi cac 16 hién hiu, cong tac tan
tham do trén khu vuc ngoai phan dién tich phat trién sé
phai phu thudc vao quyét dinh clia cac bén tham gia PSC
va phé duyét clia cac cip c6 thdm quyén, dan dén cham
tré trong viéc trién khai cédng tac tim kiém tham do, gia
tang tri lugng. BGi vai cdng tac mé rdng viung hoat déng,
viéc ky két cac hgp dong dau khi phu thudc vao két qua
dam phan véi déi tac, két qua dau thau cling nhu su canh
tranh clia cac nha thau khac trong va ngoai nudc.

3. Két luan

Cac kich ban du bao san lugng cho thdy cong tac tim
ki€m tham do c6 vai trd quyét dinh viéc hoan thanh muc
tiéu san lugng khai thac dau khi cta Vietsovpetro. Trong
kich ban dugc ti€p nhan thém cac |6 mai, hoan thanh ké
hoach tim kiém tham do, gia tang tri lugng va dua cac
cbng trinh bién méi vao khai thac (du kién téng cong 14
cong trinh bién mdi), Vietsovpetro sé dat dugc cot méc
khai thac 50 triéu tan dau ti€p theo vao nam 2040. Ly ké
dén hét ndm 2050, Vietsovpetro cé thé khai thac dugc 312
triéu tan dau, san lugng khai thac trong giai doan 2024 -
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2050 uéc dat 62 triéu tan. Thoi gian khai thac trén 2,5 triéu
tdn/nam kéo dai dén nam 2037.

Trén co s& do, Vietsovpetro dang tap trung nghién
clu va ap dung cac gidi phap ky thuat, cbng nghé méi
giup gidm chi phi va nang cao hiéu qua trong céng tac
tim ki€m tham do; tiép tuc trién khai cong tac tan tham
do, khai thac t6i da tiém nang cla cac |6 dau khi hién hiu
cling nhu ddy manh céng téac tiép nhan céac 16 méi; ting
cudng dao tao, nang cao chat lugng ngudn nhan luc dia
chat dia vat ly va khai thac dau khi; thuc hién hiéu qua
cdng tac quan ly rai ro, tir viéc danh gia rai ro dén viéc
trién khai cac bién phap phong ngtra va ting phd; tich cuc
tim kiém cac d6i tac dau tu tiém nang mdi, ciing nhu thic
ddy hop tac véi cac ddi tac truyén théng...
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VIETSOVPETRO'S EXPLORATION FROM 2010 TO 2023 AND PLANS FOR

THE COMING PERIOD

Nguyen Hung Anh', Vu Nam Hai?
NIPI, Vietsovpetro Joint Venture
Yietsovpetro Joint Venture

Email: anhnh.hq@vietsov.com.vn

Summary

The annual production of Vietsovpetro Joint Venture has rapidly declined after reaching its peak of 13.5 million tons of oil in 2002.
Therefore, since 2010, Vietsovpetro has focused on intensifying exploration and prospecting, especially additional exploration; conducting
research and evaluation of investment opportunities in open blocks on Vietnam's continental shelf; expanding operation to new oil and gas
blocks to increase reserves. These all aim to bring new projects into production early to restrain the annual production decline.

This paper evaluates Vietsovpetro's exploration from 2010 to 2023 and outlines plans for the coming phase based on production forecast

scenarios for the period 2024 - 2050.

Key words: Reserve increase, additional exploration, well fund optimization, enhanced oil recovery.
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