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XAY DUNG MO HINH MO PHONG CHO POI TUQNG MIOCEN HA,
MO BACH HO VA CAC DU BAO KHAI THAC
PHAM PUC THANG, NGUYEN VAN MINH, Tdp dodn Ddau khi Viét Nam

TRAN DINH KIEN, CAO NGQC LAM, NGUYEN THE VINH, Truong Bai hoc M6 - Pia chat

HOANG LINH LAN, Vién Dau khi Viét Nam

Tém tit: Tang Miocen ha cé cdu tric kha phire tap va la mét trong nhitng than dau khai
théc chinh ciia mé Bach Hé. Tuy nhién, két qua khai thdc tang Miocen ha mé Bach Ho cho
thdy via d‘ang trong giai doan khai thdc cudi cung, s6 lwong giéng khai thac dd khoan xong
hoan toan va do ngdp nudc trung binh toan doi twong la 71%. Liwong dau con lai trong via
la rdt I6n, do d6 cdn phdi trlen khai ngay viéc nghién ciru, dp dung cdc phwong phdp t6i wu
hod khai théc dé tin thu nguon tai nguyén nay.

Bai bdo trinh bay cdc két qud nghién ciru mé hinh mé phong than dau Miocen ha, mé
Bach H6 va phén tich nhitng ddc trung nang lwong via ciing nhw tdi lgp lich sir khai thac
ciia than ddu trén. Két qua nay sé gitip chiing ta dwa ra cdc dir bdo khai thic cho doi twong
Miocen ha cho dén hét doi mé, tir d6 duwa ra cdc bién phdp nham diéu chinh va t6i wu hod
qud trinh thiét ké, khai thac c6 hiéu qua doi teong cat két Miocen ha, mo Bach Ho.

1. Khai quat vé dic trung dia chit - dia vat
ly ciia tAng Miocen ha

Phtrc hé Miocen ha thudc diép Bach Ho va
phat trién hau nhu trén toan dién tich ciia mo
v6i chidu sau thé ndm tir 2759 - 2998 m dudi
muc nudc bién. Céc tang san pham cia phirc hé
tinh tir trén xuéng duoi la cac tﬁng 23, 24, 25,
26, 27 v6i mirc d6 san pham cao ciia ching
dugc quan sat thdy ¢ vom Bic va vom Trung
tam. Céc ting san pham nay duoc giéi han &
trén va dudi boi cac tang phan xa dia chan lan
luot la SH-5 va SH-7. Tang phan xa dau tién
dugc gin v6i néc via ciia tang san pham 23,
tang phan xa thi hai 13 mat bat chinh hop
Miocen ha - Oligoxen trén. Dau cong nghiép
cua phirc h¢ dugce ching minh vao nam 1974
béng ket qua the GK.BH-1 ¢ vom Trung tdm
clia cdu tao. Hién tai chi c6 tang 23 1a (101 tuong
dang dugc khai thac [3,4,5]. Cot dia tang tong
hop cta phan lat cat chia san phim cia mo
Bach H6 duge mé ta trén hinh 1.

S liéu 4p suét via ban ddu caa Miocen ha &
vom Trung tam do & céac giéng 1, 22, 27, 37, 42
va 45 ¢ gia tri trung binh la 28,8 MPa khi
chuyén d6i vé do sau tuyét d6i-2810 m (ranh
gidi quy udc cua bién dudi bdo hoa dau). Ap
sudt via ban dau cua than dau Miocen dudi &
Vom Bic do tai cac giéng riéng 1& (79, 98, 130,
136, 202) duoc chip nhan 1a 29,3 MPa. chuyén
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d6i vé do sau tuyét dbi - 2971m (ranh gidi quy
udc béo hoa dau). [5] So d6 phan bé cac giéng
khoan tang Miocen ha, mo Bach Ho dugc trinh
bay trong hinh 2.
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Hinh 2. So d6 phdn bé cdc giéng khoan tang Miocen ha, mé Bach Ho

Nhiét ty nhién cia than dau Miocen ha do
béng nhiét ké do sau co d0 chinh x4c cao tai cac
phan ngung tré cua than giéng nam phia dudi
khoang lam viéc trong cac giéng khai thac va
bom ép sau 1a 80-110 °C.

Gradient dia nhiét trong khoang tir 1800 -
3600 m la 3,5 °C/100 m.

Do rong: d6 rong cia ting san pham thay
dbi tir 1,9-33,5%, trung binh 13 17,7%.

Do thdm: cac két qua phan tich miu 16i
trong phong thi nghiém va cac nghién ctru thuy
dong luc cho théy ham thyc nghiém va quan hé
gitta d6 rong v4i do thim trong hai truong hop
1a déng dang.

Két qua théng ké cho thdy, do tham cua 6
ludi thay doi tir 0,5 mD -1650 mD, trung binh
la 239 mD.

Do bdo hoa ban diu: dé bio hoa dau ban
dau dugc tinh toan thong qua dudng cong tham

pha va duong cong ap suat mao din, phu hop
vOi gia tri bdo hoa ban dau trong tinh toan trir
luong theo tung tang san pham va theo tung
khdi. Do trong cac tang san pham khong ton tai
mu khi nén dd bao hoa nudc dugc tinh bang
1- @6 bio hoa dau ban dau. [3,5]
2. Mé hinh dia chat - thuy déng cia ting
Miocen ha

Péi twong Miocen ha 1a than dau duoc chira
trong da cat két va duoc chia thanh 2 khu vuc
riéng biét 13 vom Trung tAm va vom Bic, giita 2
khu vuc nay khong c6 su lién thong thuy luc do
gitta chung la vung khong c6 dé chua, vi vay da
xay dung hai mé hinh sé thuy dong twong tng
cho mdi vom. M hinh dia chit cua cac than
dau Miocen ha dugc xdy dyng trén co s ban do
cAu tao noc va day cua than dau, ban do phan
b6 cac thong sb co ban dia chat—vat Iy ctia moi
tang nhu: do rong va do bdo hoa dau, phu hop
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voi trir lwgng duogc chinh xac hoa lai nam 2007.
[1, 5]

Lua chon kich thudc hinh hoc cua cac mo
hinh duoc thuc hién trén co s& mot loat cac ti€u
chudn nhu: kich thudc cua cac than dau, sb
luong cac 6 ludi va tde do tinh toan. Dé mang 6
ludi c6 thé phan anh duoc cAu trac dia chit mo,
d3 chon loai mang 6 lu6i khong dong déu
Corner Point Geometry dé thuc hién mo hinh
hoa ddi twong Miocen ha. Cac diém nit cta 6
ludi co thé dich chuyén theo phuong ngang va
phuong dung, nho vay co thé thiét 1ap ciu tric
phirc tap bang nhitng 6 ludi ca biét v6i sd luong
dut gly chinh xac nhiéu nhat. Mang 6 ludi 3
chidu van gitt duoc tinh chat dit doan, lién
quan dén cac pha huy va dich chuyén twong d6i
theo mit phang ctia dirt gdy.

VOom Trung tdm: M6 hinh sé thuy dong
cia vom Trung tdm c6 sd luong cac 6 ludi 1a
67x110x6, kich thudc mdi 6 theo cac truc X, Y,
Z thay d6i nhu sau: theo truc X la 30-90 m
trung binh 14 67 m, truc Y trung binh 14 68 m va
truc Z 1a 15-130 m, md hinh thuy dong c6 sb
luong 6 ludi 1a 44220 6, trong d6 sb 6 ludi tham
gia vao tinh toan la 7057 6.

VOm Béc: M6 hinh thuy dong cta vom Béc
c6 s6 luong 6 ludi 1a 80x120x5 phu hop véi cac
tang san pham. Kich thuéc mdi 6 ludi theo cac
truc X,Y,Z thay doi nhu sau: truc X 12 20-80 m;
truc Y la 50 m va truc Z la 15-150 m. Mé hinh
sd thuy dong co sb luong 6 ludi 1a 30000 &
trong d6 s6 6 ludi tham gia tinh toan 1a 16639 6.

Cic thong s6 du vao trong md hinh:

Puong thAm pha twong ddi: Cac duong
thAm pha twong d6i cta dau-nudc va dau-khi,
sir dung dé tinh toan cac chi sb trén mé hinh
thuy dong dugc xac dinh theo két qua nghién
ctru mau 15i ctia Miocen ha. Trén mo hinh thuy
dong tac gia da s dung 13 dudng cong tham
pha dé thyc hién cac tinh toan cho cac ving.
Mot s6 duong thim pha lip lai nén trén Hinh 3
chi con 8 duong. Str dung cac gia tri ap suat
mao dan tir cac két qua thi nghiém do tinh chat
dic biét ctia mau 161 Miocen ha trong phong thi
nghi¢m cua 13 vung dao dong trong khoang
0,5921 dén 0,6322 Mpa. [1, 2].

Tinh chit diu via va da chira: Céc tinh
chét dau via duoc thé hién trén bang 1.
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Bang 1. Tinh chdt dau via va dd chira

VOM TRUNG TAM

Ap suat bao hoa dau, MPa 14,60
Ham luong khi, m3/t 99,9

H¢ s6 thé tich 1,312
D6 nhét dau trong di kién via, cP 1,989
Ti khoi dau trong diéu kién via, kg/m? 739,5
Ti khdi dau trong diéu kién chuan, kg/m® | 864,0
Ti khoi khi trong diéu kién via, kg/m° 1,157
Ti khoi nudc trong diéu kién via, kg/m? 1023,7
He¢ s6 thé tich nudc 1,0442

VOM BAC

Ap suét bio hoa dau, MPa 20,42
Ham luong khi, m3/t 141,2
He s6 thé tich 1,399
Do nhét dau trong di kién via, cP 1,047
Ti khoi dau trong diéu kién via, kg/m? 710,2
Ti khi dau trong diéu kién chuan, kg/m® | 865,3
Ti khoi khi trong diéu kién via, kg/m° 1,100
Ti khoi nudc trong dicu kién via, kg/m® | 1005,3
He¢ s6 thé tich nudc 1,0453

Bj thim twong déi, d.y

0 01 0.2 03

Hinh 3. Puong cong tham pha c{c”iu nuoc
Miocen ha, mo Bach Ho

3. Bién luin cac diéu kién ciia md hinh thuy
dong

M6 hinh hoa cac dbi tuong khai thac duogc
thuc hién véi viéc cho trudc nhiing diéu kién &
giéng khoan va ¢ bién cua cac d6i tuong. Cac
thong sb cua giéng dua vao mé hinh bao gdm vi
tri cua giéng trong mo, khoang bin via, ngay
dua gleng vao hoat dong, lich str hoat dong cua
giéng, ddc trung cho san pham cua giéng, hé sb
khai thac, nhiém vu thiét ké cua giéng v.v...



Vom Trung tam

Trén mé hinh thuy dong ap suét via ban dau
ciia vom Trung tdm dugc lay 1a 28,9 MPa &
chidu sau -2821 m (theo s6 lidu do & cac giéng
1, 22, 37, 42 va 45 vao nim 1986). Chiéu siu
ctia ranh gidi dau nude d6i voi cac ting khéac
nhau va thay déi trong khoang tir 3000m dén
3100m. D3 str dung 8 vung chit luu c6 cac diéu
kién ban dau khac nhau tir cac khdi twong tng
véi 8 vung dé chira khac nhau theo tai li¢u dia
vat 1y giéng khoan. Ap suit bdo hoa nhu nhau
cho tat ca cac ting va bang 14,3 MPa. [5]

Vom Bic

M6 hinh thuy dong ctua vom Bic dugc chia
ra 3 ving, c6 ap suat via ban dau khac nhau va
bang 28,0, 30,1 va 28,0 MPa tuong tmg véi cac
chiéu sdu -2852, -2971 va -2971m (theo sé liéu
do & cac giéng 79, 98, 130, 136 va 202 vao nam
1986). Ranh gi¢i ddu nudc cua cac tang co
chiéu sau khac nhau va thay doi trong khoang
tir 3050m dén 3100m. Trén mo hinh di chia ra
13 ving c6 cac diéu kién ban dau khac nhau tir
cac khoi tuong tmg voi 13 ving da chira khac
nhau theo tai lidu dia vat 1y giéng khoan. Ap
suat bdo hoa cua tit ca cic tang nhu nhau va
bang 20,4 MPa. [5]

4. Phuc hdi lich sir khai théc

Dé phuc hoi trang thai nang lugng toan than
dau trén mo hinh, tac gia di tién hanh nghién
ctru ché d6 hoat dong cua cac ving riéng 1& va
toan than diu. Hé sb nén cia da ¢ than dau
Miocen ha dugc xac dinh trong phong thi
nghiém va dao dong trong khoang tir 1,9 dén
2,9.10*MPa. Trong qua trinh phuc héi lich st
khai thac gla tri hé sb6 nén cua da duoc lay 1a
2,0.10*MPat d6i véi vom Trung tam va 2,9.10°
“Mpa’1 dbi voi vom Bic cho két qua tinh toén
ap suat via phu hop véi thuc té hon trong giai
doan dau khai thac cac than dau. [1, 5]

Két qua phuc héi lich sir khai thac cua dbi
tuong Miocen ha nhu sau:

Vom Trung tam:

- Lich sir hoat dong cua 12 giéng khai thac
dugc phuc hoi tt (theo dau khai thac, d6 ngap
nudc va ap suét via).

- Lich st hoat dong cua 6 gleng khai thac
phuc hdi & muc trung binh va I giéng khong t6t.

- Lich sur 4 giéng bom ép phuc h01 tot.

So sanh két qua hoat dong thuc té cua vom
Trung tam voi tinh toan phuc hoi lich sir khai
thac cho toan bo than dau trén mo hinh thuy
dong dugc trinh bay ¢ bang 2.

Bdng 2. So sanh két qua khai théc thuc té va tinh toan phuc hoi lich sir khai thdc ciia vom Trung

tam
Chi o Qdau, ng.t. | Qchat luu, ng.m3 | Qbom, ng.m3 | Pviakg/cm2
Thuec té 1160 1649 1900 ~237,2
Tinh toan 1160 1752 1869 217
Sai léch 0% +6,2% -1,6% - 8,5%
Vom Bic:

- Lich str ctia 18 giéng khai thac duoc phuc hdi tét (theo dau khai thac, dd ngap nudc va ap suit

via).

- Lich st cua 13 giéng khai thac & mirc trung binh va 4 giéng khai thac phuc hdi khong tét.

- Lich sir 9 giéng bom ép phuc hoi tot.
Doi1 voi vom Bac, két qua hoat dong thuc t€ so sanh véi tinh todn phuc hoi lich sur khai thac cho

toan bd tham dau trén mé hinh thuy dong dugc dan & bang 3.

Bdng 3. So sanh két qua khai thdc thiee té va tinh todn phuc hoi lich sir khai théc

cua vom Trung tam

Chi s6 Qdau, ng.t. | Qchét luu, ng.m3 Qbom, ng.m3 Pvia kg/cm?2

Thyc té 3385 6422 4647 ~226,47
Tinh toan 3380 6757 4660 243

Sai 1éch - 0,15% +5,2% +0,3% +7,2%
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Miocen ha:

- Lich sir hoat dong cua 30 giéng khai thac dugc phuc hdi tdt,

- Hoat dong cua 13 giéng bom ép phuc hoi tt,

- Nang lugng via cting phan anh kha quan,

- b6 ngap nudc cling phu hop voi lich su.

Mic du trong mé hinh mé phong con co nhitng giéng phuc hdi lich st chua duoc tot nhung
theo danh gia mé hinh duoc xdy dung c6 thé chdp nhan dugc dé tinh toan du bao khai thac cho giai
doan tiép theo. Két qua khép lich st khai thac dbi twong Miocen ha mé Bach Hé da duoc thé hién
trén hinh 4 va hinh 5.
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Hinh 5. Két quda khép lich sir Miocen vom bdc
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5. Duw bao khai thac

Sau khi tién hanh phuc hoi lich st khai thac
cho dbi trong Miocen ha mo Bach HS, mé hinh
Miocen ha di dam bao du tin cdy dé tién hanh
dur bao khai thac va da dat duoc mot sé két qua
dudi day.

Vom Trung tam

Vom Trung tam hi¢n nay da khai théc dugc
1149 ngan tan v6i hé sd thu hdi thap chi dat
0,153 cap B+Cl1 va 0,107 cip B+C1+C2 (trong
d6 B, C1 va C2 la cac phan cdp muc do trit
lugng cua d6i twong). V&i hé s6 thu hodi con
thdp nén kha niang luong dau tén dong trong via
con kha nhiéu. Ving phia Nam cta vom Trung
tam hién tai chua c6 giéng khai thac tai ving
nay, dé ting cuong thu hoi déu 0 vung nay
ching ta c6 thé tan dung quy giéng khai thac tir
tang mong lén trén dé khai thac. Pdi tugng
giéng chuyén d6i da dugc 4p dung vao trong
md hinh nhu sau: Theo phuong an 1 cua
Vietsovpetro thi chuyén 11 giéng (1, 2, 110,
403, 411, 417, 442, 491, 801, 808, 2001) tir cac

4.00e+6

dbi twong khac 1én trén, ngoai ra tac gia dé xut
chuyén thém giéng 407, 412, 413, 423, 429 va
giéng 415 1én bom ¢p. Sau khi dwa vao m6 hinh
cac thong sb giéng moi tur dbi tuong mong
tuong img voi thong s6 quy dao giéng khoan va
cac gieng khai thac hién tai, mo hinh dugc chay
dy béo khai théc dén thoi diém 31/12/2026.

Ngoai viéc chuyén cic giéng tur ddi
tuong dudi 1én thi viée tién hanh giai phap giam
hé s6 nhidm bén via (cum giéng 43, 27, 28, 36,
38..,) trong giéng bang cac phuong phap vi sinh
hoa 1y dé tang kha ning thu hoi dau. Vi hé sb
thu h6i vom Trung tdm chi c6 0,159 nén ching
ta cAn 4p dung phuong phap vi sinh cang sém
s€ c6 hi€u qua cao hon. Két qua chay du béo
cho tang Miocen vom Trung tdm cho thiy san
luong thu hdi dau kha cao, dat 3135 ngan tn
dau quy ddi voi hé sb thu hdi dau dat 0,292 va
do ngédp nudc khoang 86,5%. Chi s6 khai thac
ctia Miocen tai vom Trung tdm duogc thé hién
trén hinh 6.
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Hinh 6. Céc chi s6 cong nghé khai thac co ban Miocen vom Trung tam
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Vom Bic:

Vom Bic hién tai da khai thac dugc 3440
ngan tan v&i hé s6 thu hdi dau kha cao dat 0,364
cap B+C1 va 0,331 cp B+C1+C2 (trong dé B,
C1 va C2 1a cac phan cAp mirc do trit lugng cta
d6i twong). Do d6, viéc tim cac giai phap nang
cao hé s6 thu hdi cho doi tuong nay s€ cd hi€u
qua kinh té khong cao so véi ddi twong vom
Trung tdm. Trong ddi twong nay tac gia dé xut
can phai 6n dinh khai thic bang cac giai phap
duy tri 4p suit via bang phuong phap bom ép
nudc nhung véi luu lugng trung binh dé tranh
bi ngap nudc nhanh cho cac giéng khai thac va
ci thién hé s6 nhiém ban cia via bang phuong
phéap hoa hoc, vat ly hoc va thuy dong luc hoc
V.V... Hién tai, Vietsovpetro dang ap dung
phuong phép vi sinh hoa 1y nhung thu hdi dugc

5.00e+6

luong dau khong nhu mong mudn. Vi 4p dung
cac giai phap ndy vao giai doan cudi cia mo
nén hi€u qua khéng cao bén canh d6 chung ta
¢6 thé chuyén giéng khai thac tir ting dudi 1én
khai thac & than diu Miocen nhu d& xuat
chuyén giéng 76 khai thac ¢ dbi tuong
Oligoxen khong hiéu qua Ién Miocen ha. Sau
khi nghién ctru cac giai phap néu trén tac gia
dua vao mo hinh chay du bao dén cudi doi mo
cho cac phuong an véi cac gidi phap nang cao
hé sb thu hoi dau. Két qua luong dau thu hoi dat
4244 ngan tan dau quy do6i, hé s6 thu hoi dau
dat 0,408 cip trir lwong B+CI1+C2. Trong d6
giéng 76 chuyén 1én khai thac dat luu lugng xap
xi 80 tan dau /1 ngdy dém, tong thu hodi dén
31/12/2026 la khoang 91 ngan tan dau quy doi.
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Hinh 7. Cac chi s6 cong nghé khai thac co ban Miocen vom béc

Bang 5. Dy kién lugng dau thu hdi cong don ciia Miocen dudi dén 31/12/2026

Miocen dudi San lugng dau, ngan | Do ngdp nudc, % Hé sb thu hoi
tan
Vom bic 4155 96,1 0,408
\Vom trung tdm 3135 86,7 0,292
Vom nam - - -
Toan bd 7379 90 0,255
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Nhu vdy, c6 thé thiy rang tang chira
Miocen dang khai thac da ¢ giai doan suy giam
ap suét va san luong nhanh chéng. Téc do ngap
nudc ting nhanh trong giai doan hién nay dén
nam 2026 & ca vom Bic va vom Trung tim cta
ting Miocen. Tuy lugng nu6c bom ép da giam
trong thoi gian gan day nhung d6 ngép nudc
van tang. Diéu nay ching to bom ép nudce hién
tai khong con mang lai hi¢u qua nhu giai doan
dau khai thac. Pén hét nam 2007, sau hon 21
nam khai thac, hé sé thu hdi dau chi dat khoang

20% tong trir luong thu héi cua than dau va
theo du kién dén hét nam 2020, mic du dua mot
sO giéng moi vao khai thac nhung hé sé thu hoi
cling chi dat 28.2%. Do vay, chon lya mot
phuong an tan thu dau cho ting chtra Miocen 1
can thiét nham giam thiéu t6i da luong dau du
con lai dudi via.

6. Két ludn

Qua cac két qua nghién ctu dua trén mo
hinh va du bao khai thac dbi twong Miocen
dudi mo Bach Ho, tac gia dua ra nhimng két luan
Sau:

1. Vi¢c tai lap lich st khai thdc cho mo
hinh Miocen du¢i mé Bach H6 da ddm bao du
tin cdy dé tién hanh du bao khai thac dén nim
2026. Vi vay, mo hinh thuy dong luc than dau
Miocen ha mo Bach H6 di duoc xay dung phu
hop véi thyc té trén co so cac thong so6 dia chat-
dia vat 1y va céc s6 lidu thuy dong ctia mo.

2. Theo dy bao cua két qua chay mo phong
tir nay dén cudi doi mo (2026), viéc dua giéng
moi vao khai thac, chuyen cac giéng ngimg tu
phun sang khai thac bang phuong phap gaslift,
chuyén cac giéng tir d6i twong dudi 1én khai
thac & Miocen ha (Méng va Oligoxen) va két
hop voi xir Iy viing can ddy giéng khoan s& gop
phan gia ting san lugng dau khai thac cua ddi
twong Miocen dudi véi tong san luong cong
don 14 7379 ngan tan dau, d6 ngap nudc 1 90%
va hé s6 thu hdi trung binh dat 25.5%.
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SUMMARY
A study on model and production forecast for Miocene formation, Bach Ho field
Pham Duc Thang, Nguyen Van Minh, Vietham Oil and Gas Group
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The Miocene formation has quite complex structure and it is one of main producers of the
White Tiger field. However, the production life of this formation of the White Tiger field shown
that it have been in the final declining phase, the number of well productions have finished drilling
and the average of water cut is 71%. The rest oil in this formation is very large and it needs to be
carried out immediately the research and applying of the optimal produced methods for enhanced
oil recovery of this resources.

This paper presents the results of model research and analying the characteristics of energy
and production and history matching of the above formation. These results also helped us to find
out production forecasts and then having methods to adjust and optimize the effective designing,
production process for Miocene formation of the White Tiger field.
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