THAM DO - KHAI THAC DAU KHI
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Tom tat

Trit higng ddu tdng méng Bach H6 thuéc nhom cuc Ién. Sau hon 30 ndm khai thdc, dén nay trit lwgng thu héi con lai co khd ndng khai thdc cia mé
Bach Hé dang ton tai trong: (i) cdc khe niit, hang héc chua khai thdc & phdn néc ciia thén dau, (ii) hé théng khe nit macro thuéc phdn giita ciia thén déu
(ddu du béio hoa - saturated oil residues chua quét ddy hét); (iii) ddi vi niit né va niit né mét chiéu khdng lién théng; (iv) phdn néc méng nhé cao ma trudc
ddy chua xdc dinh dugc va chuia md via; (v) nhiing thé tich con sot do chua xdc dinh chinh xdc ddi nit né hodic quj dao khoan chua dén duoc.

Bom ép nugc cho dén nay la gidi phdp hiéu qud nhdt gop phdn quan trong ting luu lwong cdc giéng, 6n dinh ty s khi - ddu, ndng cao hé so'thu hoi
ddu va ddc biét I on dinh san lwgng ddu khai thdc khdi Trung tdm tdng méng Bach H. Tuy nhién, bam ép nudc chi hiéu qud & cdc khu vuc kién tao ddp vé
manh, cdc déi niit né lién théng tét, 6 tham tot va sé khong hiéu qud & cdc khu vie ma cudng do hoat déng kién tao yéu, hodc do thanh phdn thach hoc
mda miic dg ddp vé dit dd thdp, cdc khe niit it lién théng, d thdm kém. Bom ép nuc duy tri dp luc via trén dp sudt béo hoa ciing khong phdi hiéu qud &
tdt cd cdc giai doan khai thdc, ddc biét d6i vdi giai doan cudi can diéu chinh theo hu'gng gidm.

Thdch thifc In nhdt & md Bach H6 hién nay la: dd ngdp nudc tang nhanh ké cd cdc giéng chi luc; ranh gidi ddu - nudc & khéi Trung tam chi con cdch
nécméng xung quanh 100m, cé ni chi con cdch néc méng 18m; hé s'thu hoi ddu ciia 2 khéi Nam va Déng Bdc rdt thdp, tuong tng I 1,9% va 1,3%; khai
thdc va ndng cao hé s6 thu hoi ddu tang mong tir cdc ddi vi niit né v cing khé khdn.

Trén co'sé dd, tdc gid phdn tich cdu triic dia chdt va kién tao cia mé Bach Ho, thanh phdn thach hoc va tinh chdt dd chifa, tinh chdt ddu via, trit lvong
tdng méng, tir dé ddnh gid thuc trang khai thdc, dé xudt cdc gidi phdp cong nghé, ky thudt cu thé cho tiing khu virc va ddi tuong nhdm néing cao hé s6 thu
héi déu giai doan cudi d6i tugng méng mé Bach Ho.

Tirkhéa: Ning cao hé s6 thu hoi ddu, cdu tric dia chdt, mong, md Bach Ho.

1. Gidi thiéu khéi nang bat déi xing, nghiéng vé phia Tay, c6 phuang

. e L ) kéo dai theo huéng Bac - Pong - Bac. Chiéu dai khoang
Mo Bach HO la mo dau I16n nhat trén thém luc dia Nam

Viét Nam, nam trong bé Clru Long thudc déi nang Trung
tam, cach thanh pho Ving Tau 120km vé phia Déng Nam. - Hoat dong kién tao trong khu vuc da tao ra hinh
Do sau day bién vung mé khoang 50m. Nhiét do trung thai kha dac trung va phuc tap cia mat méng, gay ra
binh hang nam khodng 25 - 35°C vao mua kho va 24 - hang loat dut gay va chia cat khéi da mong thanh céac
30°C vao mua mua. trién vong va céc khéi ndng khac nhau. Trén co s& cau -

23km, chiéu rong la 7km.

e e ew kién tao, hé thong dut gay, cac dac trung thach hoc cla
2. Cau truc dia chat va kién tao ,
) ’ da chira mé duoc chia ra cac khoi va khu vuc khac nhau:

- Khéi nang maéng, theo cac minh giai dia chan, la khéi Bac, khéi Trung tam, khéi Nam, khu vuc Tay Bac va

Qud trinh phdt hién cdc tdng san phdm mé Bach HY

Miocene dudi - 1975 Miocene dudi - Oligocene dudi -
22/6/1984 12/2/1985 Mong - 9/5/1987
Giéng BH-1X Giéng BH-5 th(r thanh Giéng BH-4 phét hién dau Giéng BH-6 phat hién dau trong méng,
khoan béi Mobil cong tang 23-2 trong Oligocene dugc chinh xac béi giéng BH-1

Ngay nhdn bai: 5/5/2018. Ngay phan bién ddnh gid va sita chita: 5/5 - 15/6/2018. Ngay bai bdo dugc duyét dang: 20/6/2018.
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Hinh 2. M6 hinh cdu tric 30 mdng mé Bach HG. Ngudn: Vietsovpetro

Khu vuc

khu vuc Péng Bac (Hinh 2), trong do
vom Trung tam la I6n nhat.

Cac mat cat dia chan doc, ngang qua
cdu tao méng Bach H8 dugc trinh bay
trong Hinh 3 va 4.

3. Thanh phan thach hoc va tinh chat
da chua

- Thanh phan thach hoc déa chaa
mong cho thay da chira bao gém cac loai
da magma granid, granodiorid két tinh
nut né hang hoc, do su xam nhap nhiéu
thai ky nén c6 thanh phan kha phong
phu.

- Tinh chat da chia cia mong Bach
H& c6 dic trung bat déng nhat cao ca vé
dién tich va chiéu sau.

- Tén tai quy luat suy gidam tinh chat
tham chura theo dé sau. Cac than dau co
d6 sau khac nhau, sdu nhat la -4.950m.

- Su bt déng nhat con thé hién rd
& su suy giam dan d6 tham chua tir dinh
dich vé vung bién. Ngay ca trong cung
mot khu vuc, tinh chat bat déng nhat
cling rat 16n, giéng lan can cé thé cho
dong san phadm hoan toan khac nhau.

- Giéng khoan vao cac déi kién tao
dap v8 manh trén dinh c6 d6 tham t6t va
c6 thé cho hé s6 san lugng cao.

4. Tinh chat dau via

- Mong Bach HG la than diu dang
khéi nit né véi chiéu cao than dau rat
I6n dao dong tu 750 - 1.950m va khéng
c6 ngan cach khong gian ti trén xuéng
dudi.

- Dau trong méng la loai dau nhiéu
paraffin, hé sé bao hoa khi cao va dong
nhat vai toan bo than dau moéng, trir khéi
sut phia Déng Bac c6 dac trung khac biét.

Tinh chat chat luu ctia dau theo chiéu
sau 6 su bién déi theo quy luat:

- Theo chiéu sau hé s6 bao hoa khi
giam dan;

- Cang hoat déng lau hé s6 khi cang
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Hinh 4. Mt cdt dia chdn ngang qua vom Trung tém mdng Bach HG
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Bdng 1. Gid trj trung binh cdc théng s6 chinh cda ddu tang mdng (trong diéu kién via)

Khu vuc
Ap suat bao hoa (MPa)
Ham lugng khi (m3/tan)
Hé s6 thé tich (p.d.v)
DO nhot trong diéu kién via (mPaxs)
Ty trong dau trong diéu kién via (kg/m?)
Ty trong dau tach (kg/m?3)

giam va phu thudc vao chiéu sau. Theo thgi gian
c6 sutham gia dan dan vao khai thac nguon dau
vGi hé s6 bao hoa thap nam dudi day than dau.

Tinh chat dau trong diéu kién tiéu chuén:

- Ty trong dau thay déi tir 0,811 - 0,894g/
cm?; trong d6 ty trong trung binh déi véi méng:
Doéng Bac (0,8267 tan/m?), cac khu vuc khac
(0,8364 tan/m3);

- [t luu huynh (ham lugng luu huynh tu
0,014 - 0,22% khdi lugng);

- C6 ham lugng paraffin cao (tu 13 - 35%
khéi lugng);

- C6 hgp phan mau sang tir trung binh dén
cao (48 - 58% khéi lugng);

- Nhiét d6 dong dac cao (tur 27,5 - 40°C).
5. Trit lugng ting méng

Trir lugng tang méng ludn duge cap nhat
lién tuc theo thdi gian.

Qua trinh khai thac mé cho thay su thay doi
trong danh gia cac khu vuc cling nhu trit lugng
cUa chung theo thai ky. Mét s6 khu vuc tré nén
trién vong hon, khu vuc khac cé thé kém trién
vong.

Lan cubi cung trr lugng tang méng dugc
déanh gia va phé chudn vao nam 2011.

S6 liéu tinh toan trit lugng tang méng dugc
Vietsovpetro cap nhat nam 2016 va dang trong
qua trinh x( ly.

6. Lich strkhai thac mé Bach Hé qua cac théi ky

Lich st khai thac dau tdng moéng Bach HE
da trai qua nhiéu thoi ky véi cac phuong an,

sd d6 cdng nghé lién tuc dugc cap nhat, hoan
thién.

Péng Bac Con lai
31,57 21,56
296,3 176,85
1,8055 1,5217
0,195 0,401
589,8 653,0
820,9 830,5

6.1. K& hoach khai thdc sém méng mé Bach H6 ném 1990

Miocene dusi  Oligocenedudi  Oligocenetrén  Mdng két tinh
26/6/1986 13/5/1987 25/11/1987 6/9/1988
Giéng BH-1 Giéng BH-14 Giéng BH-70 Giéng BH-1

« Cac gidi phap cha dao:

- Khai thac 6 ché d6 nang lugng via tu nhién;
- Ap dung mang luéi 7 diém, 144 ha/giéng;

- Heé s6 thu hoi dau du kién 17%.

- Uu diém:

- Theo dbi dugc su dich chuyén clia dau theo phuong thang
dung trong méng.

- Hanché:

- Khong duy tri dp suat via bang bom ép;

- MG& via than tran lén t6i 1.500m trong méng.
6.2. Phu'ong dn phadt trién mé Bach Hé - 1993 (Hinh 5)

« Uu diém chinh:

- Dé xudt bom ép ti phan dudi cia moéng, tao ranh gidi dau
nudc di chuyén ti phia dudi di lén;

- Bom ép nudc duy tri 4p sudt via da dat dugc nhiing két qua
kha quan va tiép tuc phat huy hiéu qua cho sau nay;

- Thiét ké hé théng khai thac theo tiing budc.
- Hanché:

- Khong quan trac dugc ma khi thi cdp xudt hién tai n6c méng
theo nhu du bao clia phuong an phat trién mé.

6.3. Phuong dn phdt trién mé Bach Hé - 1998 (Hinh 6)

Mo hinh dia chat bao gom cac ddi ndt né dap vé, do rong va dé
thdm dugc tinh trung binh cho méi khéi.

« D4 mdéng nut né dugc chia thanh 3 khoang:

- Khoang khai thac (trén 3.800m TVDSS);
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1. M khi'thit cdp; 2. Khodng khai thdc chinh; 3. Khodng bom ép nudc
Hinh 5. Phuang dn phdt trién mé Bach HG - 1993

vt

1. Khoding khai thdc; 2. Khoding chuyén tiép; 3. Khodng bam ép nudc
Hinh 7. Phugng dn phdt trién mé Bach HG - 2003

- Khodang chuyén ti€p (3.800 - 4.100m TVDSS);

- Khoédng bom ép nudc (dudi 4.100m TVDSS).
« Heé s6 thu hoi dau du kién: 43,5%.

6.4. Phuong dn phdt trién mé Bach Hé - 2003 (Hinh 7)

+ Damong nut né dugc chia thanh 3 khoang véi mot
s6 stia doi:

- Khoang khai thac (trén 3.600m TVDSS);

- Khoéng chuyén tiép (3.600 - 4.000m TVDSS);

- Khoang bom ép nudéc (dudi 4.000m TVDSS).

« Khoan cac giéng vai géc nghiéng I6n hon (cha yéu

cho céc giéng bom ép)

26 DAUKHIi - SO 5/2018

1. Khoding khai thdc; 2. Khoding chuyén tiép; 3. Khodng bom ép nudc
Hinh 6. Phugng dn phdt trién mé Bach HG - 1998

PV AV Ay 4

1. Khoding khai thdc; 2. Khoding chuyén tiép; 3. Khodng bom ép nudc
Hinh 8. Phugng dn phdt trién mé Bach HG - 2008

« Duy tri ap suat via cao hon &p suat bao hoa 10atm
dé tranh xuat hién ma khi thu sinh.

6.5. Phuong dn phdt trién mé Bach Hé - 2008 (Hinh 8)

Pa moéng nit né dugc chia thanh 3 khoang:

- Khoang khai thac (trén 3.600m TVDSS);

- Khoéng chuyén tiép (3.600 - 4.000m TVDSS);
- Khodng bom ép (dudi 4.000m TVDSS).

Khoan cac giéng cét than dé ting cudng hé sé thu
hoi dau;

. Chuyén mét sé giéng bom ép sang khai thac;

« Ap dung ché d4 bam ép nudc chu ky;
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« Duy tri 4p suat via cao haon hodc tiém can ap suat
bao hoa.

Cac chi s6 cong nghé khai thac tang méng theo thuc
té tai nam 2017 dugc trinh bay trong Bang 3.

7.Két luan

- Than dau mong la mot trong nhiing mo dau dac
biét véi trit lugng cuc I6n, nam trong da chita magma xam
nhap granitoid két tinh ndt né dang khéi;

- Tréntoan bd mo phét trién manh hé théng dut gay
khu vuc, cac dut gay tao nén hé théng nit né bac thap,
cac qua trinh bién d&i tha sinh va rlfa troi hinh thanh hang
héc... gop phan vao hinh thanh dé réng cta d6i tugng;

- Batdéng nhat la dac trung dia chit phd bién, ca vé
khong gian va dién tich.

- Do khéng cé lién hé véi vung nudi nén day la than
dau khép kin;

- Tinh chat dau via bién d6i theo chiéu sau va theo
thai gian khai thac;

- Dau thudc loai nhiéu paraffin, it luu huynh;

- Trt lugng tdng mong thudng xuyén cap nhat,
chinh xac hoa;

- Lich st khai thac trai qua nhiéu thoi ky véi cac s
dé cong nghé, phuong an phat trién dugc cap nhat hoan
thién tung budc.

ENHANCED OIL RECOVERY SOLUTIONS AND TECHNOLOGIES FOR
FINAL PHASE OF GRANITE BASEMENT RESERVOIR OF BACH HO FIELD
CHAPTER 1: GRANITE FRACTURED BASEMENT RESERVOIR OF BACH HO
FIELD AND PRODUCTION PERFORMANCE

Phung Dinh Thuc
Email: thucphung125@gmail.com
Summary

The granite fractured basement reservoir of Bach Ho field is widely known for its big reserves. After more than 30 years of produc-
tion, the remaining recoverable reserve of this reservoir mainly exists in: (i) fracture system at the top of the basement, (ii) macro fracture
system in the middle of oil column (saturated oil residues), (iii) micro fracture and disconnected fracture system, (iv) the top of the base-
ment which is still unperforated, and (v) the undetermined and unreachable fracture zones.

Secondary recovery with water injection system has been implemented and is still the most effective way to boost production perfor-
mance, control gas-oil ratio, improve oil recovery and especially maintain the stable oil production rates of the central dome of the base-
ment reservoir. However, water flooding has also been limiting its effectiveness to the areas with high tectonic activities, which reflect
in large breccia zones with high connectivity and high permeability. For any low breccia zones with poor connectivity and permeability,
water injection rarely shows any effect. Besides, keeping the reservoir above bubble point with water injection is also difficult, especially
near the last stage of field life since the injection rate is normally reduced to control water cut.

The major challenges of production management for the basement reservoir of Bach Ho field are: high water cut increment even in
the main producers; the current dynamic oil-water contact has been raised to around 100m from the top of reservoir, even 18m at some
areas; the current oil recovery factors in the South and North East domes are ultra low, at only 1.9% and 1.3%, respectively; oil production
and improved recovery from micro fracture system are still very limited.

Therefore, the study will then concentrate on analysing the fractured basement structural geology, petrographic and rock prop-
erties, fluid properties, oil reserves, production performance and recovery mechanism in order to propose technological solutions for
enhanced oil recovery of matured basement reservoir of Bach Ho field.

Key words: Enhanced oil recovery, structural geology, fractured basement, Bach Ho field.
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