THAM DO - KHAI THAC DAU KHi
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Toém tat

Nhirng nadm gan day, mé hinh dia chdt 3D da tré thanh céng cu quan trong hé trg chinh xdc héa trit lvong dau
khi tai ché cua tdng chita dau khi, phuc vu cho viéc mé phéng dong chdy chat luu nhiéu pha trong via chia, cung cdp
théng tin cho céng tdc quan Iy va phdt trién mé. Tuy nhién, trén thuc té, ddc trung dia chdt cta cdc mé dadu khi néi
chung rdt phirc tap va bdat dong nhat, do dé6 viéc xdy dung mé hinh dia chdt 3D gdp nhiéu khé khan. D€ xay dung mé
hinh dia chdt cda tdng chira chinh xdc va chi tiét hon, cdn xdc dinh cdc don vi dong chdy, tuéng tram tich va xdy dung
quan hé dé réng - dé thdm... Bai bdo giéi thiéu mét sé két qud vé mé hinh dia chdt 3D dua trén xdc dinh cdc don vi
dong chady cho hé tdang sén phdam tuéi Miocen sém tai mé Bach Hé.

1. Mé dau

Ngoai déi tugng khai thac chinh la cac than dau trong
d4 méng granite ndt né, md Bach HE con ¢é cac than dau
trong tram tich tudi Miocen s6m va Oligocen. Cac doi
tugng nay dang dugc cdc nha nghién cldu danh gia lai
nham nang cao hé s6 thu hoi dau va khai thac tan thu.

Dé nghién clru va danh gia lai tiém nang dau khi trong
tram tich Miocen sém, ngoai cac phuong phap théng
thuong dang dugc tién hanh, viéc ap dung phuong phap
xay dung mé hinh dia chat 3D la can thiét. Tuy nhién dén
nay, mé hinh dia chat 3D cla hé tang san pham Miocen
sdm, mé Bach H8 van chua dugc xay dung hoan chinh. Do
do, nhom tac gia da tap trung xay dung mé hinh dia chat
3D cla hé tang san phdm nay. Viéc phan chia via chia
dau khi than cac don vi dong chay cho phép xay dung mé
hinh &6 tham va xac dinh cac dic diém dia chat - dia vat
ly lién quan dén dong chay clia cac tang chiia dau khi tudi
Miocen sém.

2. Xac dinh don vi dong chay

Trong nhiing ndm gan day, ly thuyét vé don vi dong
chay (Hydraulic Flow Unit - HU) dugc nhiéu nha khoa hoc
phat trién va dua vao Uing dung trong tim kiém, tham do
va khai thac dau khi dé€ du bao d6 tham tur tai liéu dia vat
ly giéng khoan, lua chon s6 lugng mau 16i tru t8i thi€u can
thiét phai phan tich cac tham sé tang chia dac biét phuc
vu cho du bdo nhiéu tham sé dia vat ly va dia hda khac tu
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tai liéu dia vat ly giéng khoan. Xay dung mé hinh dia chat
tinh cling nhu mé hinh dong cda tang chia dat nhiéu két
qua kha quan ching té tinh khoa hoc va thuc tién cda ly
thuyét vé don vi dong chay [1,5- 11].

Trong cac nghién ctu trudc day, nhom tac gia da xay
dung co sé ly thuyét clia cdc phuang phap va két qua xac
dinh cac don vi dong chay cho hé tang san pham Miocen
sém [3]; si dung phuong phéap phan tich nhém dua trén
thuat toan Ward - phuong phap tiép can khéng st dung
dé6 thi dé xac dinh s6 cac nhém mau [3, 7]. P& xac dinh s6
lugng cta don vi dong chay, phuong phéap biéu dé tan
suat tich 0y dugc két hgp cling véi phuong phap théng
ké sir dung thuat toan Ward. V&i uu diém su phan tan cta
cac mau trong cac nhom dugc gidm téi da, thuat toan
Ward dugc chon dé tiing dung dé xac dinh cac don vi dong
chay. Nhém tac gia da lua chon mé hinh 4HU d@é tinh toan
dé nhay ctia mé hinh d6 tham va xay dung mé hinh dia
chat 3D cho hé tang san phdm Miocen sém.

M6 hinh d6 thdm cho timg HU dugc tinh toan theo

cong thuc [11:
3

(1-o)

Theo nghién ctu cta J.O.Amaefule va nnk [6], chi s&
clia vung chdy FZI (flow zone indicator) dugc xac dinh tu
phuong trinh Kozeny-Carman c6 y nghia la tham sé duy
nhat ma két hop dugc cac thudc tinh dia chat cla kién
trdc hat va khoang vat dé phan biét cac tudng kién truc 16
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rong khac nhau (cac don vi dong chay) [1]. Gia tri FZI cang
cao thi tinh chat cta tang chia (réng - tham) cang tot. Véi
cac giad tri FZI trung binh cho tiing HU cla tung mo hinh,
d6 thdm dugc tinh theo cong thic (1). Két qua do tham
tinh toan dugc khi so sanh vai két qua do ghi trén mau 16i
G cac giéng tham do cho thay dé chinh xac téng Ién dang
ké so v&i chi s dung mét quan hé hoi quy théng thudng.
Hé s6 tuong quan gitia d6 tham tinh theo mé hinh HU va
mau 16i R2= 0,934 (mé hinh 4 HU). Hinh 1 biéu dién cross-
plot d6 réng - d6 thdm ctia mé hinh 4HU va Bang 1 trinh
bay cac gia tri FZI trung binh dai dién cho tung HU.

3. Xay dung mé hinh dia chat theo don vi dong chay

Dé xay dung mé hinh dia chat 3D clia tang chua, phai
tuan theo mét quy trinh chuan gém cac buéc chinh sau:
(1) DU liéu dau vao; (2) Xay dung mé hinh cau tric; (3)
Chuyén déi ty I& (upscale) tu ty 1é tai liéu vao ty 1é mo
hinh; (4) Phan tich s6 liéu; (5) Xay dung mé hinh tusng;
(6) Xay dung mé hinh thong s6 (d6 rong, d6 tham, do
bao hoa) [4]. Trong nghién ctu nay, dé ap dung phuaong
phap ti€p can mai trén co s& clia don vi dong chay, budc 6
dugc thuc hién thanh 2 giai doan: (6a) xay dung moé hinh
3D dan vi dong chay va (6b) xay dung mo hinh thong sé.

Hinh 2 trinh bay so d6 khéi t6i gian
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Hinh 1. Crossplot @6 réng - d6 thdm mé hinh 4HU hé tdng sén phd@m Miocen sém
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Hinh 2. So d6 khéi xdy dung mé hinh dia chdt 3D hé tdng sén phdm Miocen sém, mé Bach H6

s6m, cac than dau dugc phat hién
cht yéu trong cac tang sén phdm

23, 24 va la d6i tuong nghién cdu
chinh nén khéng str dung phuong
phap mé hinh héa ngau nhién dinh

Mo hinh 3D
tudng da

hudng déi tugng (stochastic/object
based) ma s dung phuong phap
md hinh héa ngau nhién theo diém
(stochastic/pixel). Khi xay dung mo
hinh phan bé tudng trong Petrel,
cac tac gid da st dung thuat toan
Sequence Indicator Simulation (SIS).
Uu diém cda thuat toan nay la cé
phuong phap tinh todn tuong tu
véi Sequence Gausian Simulation
(dugc st dung rong rai khi mo hinh
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AL COMLATION O BESHINOER ACRONE LOWHA LOCEARR, O & LA THECUGR Wi:ls 103

Hinh 4. M6 hinh cdu tric hé tang san pham Miocen sém (60 I6p)

hoéa cho dang di liéu lién tuc (continuous data) nhu céc
dudng cong dia vat ly giéng khoan, dia chan) nhung toc
d6 tinh toan nhanh hon nhiéu do lam viéc trén dit liéu roi
rac (discrete data) [12].

3.1. Mé hinh 3D céu truc

Dua trén cac két qua minh gidi lai dia chan cac tang
SH-5 - bat chinh hop néc Miocen sém, SH-6 - bat chinh
hop trong Miocen sém, tuong Uing vdi ndc tang san pham
24 va SH-7 - bat chinh hop néc Oligocen muédn cung véi
hé théng hoa lai cac ddt gy, mé hinh 3D cdu tric cho hé
tdng san pham Miocen s6m da dugc xay dung trén 60 1&p
(Hinh 4) Iam ca s& cho tat ca caéc mo hinh 3D sau nay. Bang
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2 thé hién cac théng s6
st dung dé xay dung méd
hinh cdu trdc hé tang
san pham Miocen sém.

3.2. Mé hinh 3D don vi
dong chady

Vé ban chat, HU
tuong dong véi tuéng
da. Mot tusng da c6 thé
¢6 nhiéu HU hay 1 HU
c6 thé bao gém nhiéu
tuéng da khac nhau.
Do vay ma mé hinh don
vi dong chdy clng xay
dung tuong ty moé hinh
phan bé tuéng da. Hinh
5 trinh bay két qua mé
hinh 3D HU clia hé tang
' sadn phdm Miocen sém.

HUO - vung khong chua

¢6 mau xam, HU1 - mau
xanh, HU2 - mau vang, HU3 - da cam va HU4 c6 tinh chat
tang chia t6t nhat - mau d6. M6 hinh 3D HU theo mat cat
lién két giéng khoan & vom Bac (Hinh 6) cho thay su tuong
déng cao gilia via chia la HU ¢6 tinh chat réng - tham
tuong déi tot (HU2) va tot (HU3 va HU4) véi cac khoang
thir via trong cac giéng.

3.3. M6 hinh 3D dé réng

Dudng cong d6 réng hé cho toan bo hé tang san
pham Miocen sém (tir SH-5 dén SH-7) dugc minh gidi va
st dung dé xay dung mé hinh dé réng. Khac véi mé hinh
HU, mé hinh dé réng phai st dung module mé hinh héa
thudc tinh vat ly thach hoc dé xay dung. Thuat toan duoc
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lua chon la Gaussian Random Function Simulation va cling
dung mé hinh phan bé tuéng da dé gidi han [12]. M6 hinh
3D dé réng hé tang sdn pham Miocen sém thé hién trong
Hinh 7 véi gid tri d6 réng chiém uu thé tir 16 - 26%.

3.4. M6 hinh 3D d6 thém

M6 hinh dé tham dugc xay dung, trong d6é dé tham
dugc xac dinh theo gia tri d6 rébng ha va loai HU trong
tiing khéi theo céng thic (1). Hinh 8 trinh bay mé hinh
3D d6 tham theo HU clia hé tang san pham Miocen sém.
Nhirng vung khong chua cé
mau xam, d6 thdm bién déi
tr 0,1 - 2.000mD theo thang
logarit va ¢c6 mau bién déi
tang dan tu tim t6i do. Khu
vuc co gia tri do tham cao
thudng lién quan dén nhing
ché 6 gia tri HU3 va HU4, tap
trung chd yéu 6 vom Bac va
Trung tam.

4. Panh gia dic tinh réng -
tham tir két qua mé hinh dia
chat 3D

TU cac két qua mé hinh
dia chat 3D thu duogc, bao
gém ca mé hinh tuéng da, moé
hinh HU, mé hinh d6 réng va
mo hinh d6 tham cla hé tang
san phdm Miocen sém, c6
thé thay rang & céac tang san
pham, chat luong tang chua
va phan bé thay déi khéng
nhiéu va cha yéu tap trung
cac via c6 chét lugng tot &
mot s6 khu vuc nhat dinh.

Tang san pham 23-1 cha
yéu tap trung & phan cao
nhat & khu vuc trung tdam mo
Bach HS.Theo mé hinh dan vi
dong chay thi tdng san phdm
nay c6 mét s6 than dau co
dién tich nho. Cac than dau
6 chét lugng da chda tu
trung binh téi tot, HU2, HU3
va HU4 chiém uu thé. Do
tham thay déi 10 - 500mD, do
réng thay déi tir 15 - 27%.

Tang san pham 23-2 c6 & vom Bac va vom trung tam
clia mo, co dién tich tuong doi Ién. Chat lugng da chaa
trung binh, phan I6n 1a HU2. D6 thdm thay d6i tu 3 -
80mD va d6 réng thay déi tir 18 - 25%.

Tang san phadm 23-3 phan bé rdi rac & vom Bic va
trung clia mé. Cac than dau nay cé dién tich nho. Cac than

Bdng 1. Gid tri FZI , cho mé hinh 4HU

FZly HU1 HU2 HU3 HU4
M6 hinh 4HU 0,25 0,8 2 5,5

Hinh 6. Phéan b6 don vi dong chay trén mdt cdt lién két giéng khoan & vom Bdc
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Bdng 2. Théng s6 mé hinh cdu trdc hé tdng san phdm Miocen sém - tham t6t, tap trung HU2 dén

Déi (Zone) Hang Cot
Tang 23, 24 228 96
Tang 25, 26, 27 228 96
Toan mé hinh 228 926

Hinh 8. M6 hinh dé thdm theo HU hé tdng san phdm Miocen sém

HU4. D6 thdm thay déi 10 -

Chiéu day,, (m) Lép Téng s6 khai y .
1.000mD. D6 rong thay doi tu

70 30 656.640
18 - 27%.
120 30 656.640
60 1.313.280 Tang san phz“im 24, bao

gém céac than dau co dién tich
nhoé va phan béd & nhiéu noi
trong vom Bac va Trung tam.
D6 tham (theo HU) & cac than
dau vom Trung tam (5 - 50mD)
nho hon so véi & vom Bac (10
- 500mD). Dé réng thay déi tur
15 -22%.

5. Két luan

Qua nghién cdu nay,
nhom tac gia rdat ra mot s két
luan:

- Nhing két qua thu
dugc cho thdy dac diém cla
hé tang san pham tudi Miocen
sém mo Bach Hé la phc tap,
c6 tinh bat déng nhat cao va cé
thé chia thanh 4 don vi dong
chdy HU khac nhau dé xay
dung mé hinh dia chat 3D...

- Céc mé hinh 3D cau
trac, mé hinh 3D phan bé
tudng da, moé hinh 3D HU, m6
hinh 3D d6 réng, va mé hinh
3D d6 thdm cla hé tang san
phdm Miocen sém dugc xay
dung bang phuong phap mé
hinh hoa dia théng ké gi6i
han trong phan nhé cao cla
mo theo phan bo cac than cat
dugc xac dinh tu cac thuoc
tinh dia chan va theo chiéu
sau gidi han bai hai tang phan
xa SH-5 va SH-7.

&

- Mé hinh phan b6 cac
via chtta sdn pham theo HU

dau néi chung cé chat lugng da chia tét, cha yéu la HU3, trong tang 23 va 24 da chi ra moét s6 khu vuc ¢6 tinh chat
HU4. D6 tham thay d6i ti 10 - 1.000mD. Dé réng thay déi réng - tham t6t & canh sut phia Tay cla moé & vom trung

18 -27%.

Tang san pham 23-4 chi cho sadn phdm & vom Béc clia
mo Bach H6, cé dién tich nhd. Tang chia ¢é tinh chat réng
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tdm va vom Bac. Cudi thang 6/2011, GK50 da cho dong
dau c6 luu lugng cao & Tay Bac cia mo, thudc via 23-2 va
23-3, tai dung khu vuc ma mo hinh HU da chira.
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- Viéc xdy dung mé hinh dia chat dua trén viéc xac
dinh cac don vi dong chay (HU) t&r mau 16i va mé hinh HU
dia thong ké mang lai hiéu qua tét hon cho céng tac quan
ly va phat trién mé trong tuang lai.
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Hydraulic flow unit based 3D geological model of early
Miocene reservoirs in Bach Ho field

Summary

Nguyen Xuan Trung’, Le Hai An?
'Petrovietnam Exploration Production Corporation
2Hanoi University of Mining and Geology

In recent years, 3D geological model has become one of the indispensable tools to help evaluate the petroleum poten-
tial of a field, simulate the spatial distribution of reservoirs, accurately calculate oil and gas reserves in place of the
reservoir, and allow multiphase fluid flow simulations, thus providing information to facilitate field management and
development activities. However, the geological characteristics of oil and gas fields are generally very complex and
heterogeneous, that is why building 3D geological model of reservoirs is really difficult. To construct the geological
model of the layer in details with high accuracy, it is important to identify the flow units associated with sedimentary
rocks and create proper porosity - permeability relationships. This paper presents a summary of the results of the 3D
geological model based on identification and modeling of flow units for the early Miocene reservoirs in Bach Ho field.

DAV KHi - SO 11/2013 21




