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MO HINH PIA CHAT 3D TREN CO SO XAC PINH

CAC PON VI DONG CHAY CHO HE TANG SAN PHAM TUOI MIOXEN HA,

MO BACH HO

NGUYEN XUAN TRUNG, Téng Céng ty Thim do va Khai thac Ddu khi
LE HAI AN, Truong Bai hoc M6 - Pja chat
Tom tat: Trong tim kiém tham do va khai thdc dau khi, mé hinh dia chat 3D trong nhiing
nam gan ddy da tré thanh mét trong nhiing cong cu khong thé thiéu duwoc dé hé tro danh gid
tiém néng dau khi. Muc tiéu cia cong viéc nay khong chi dé tinh toan tri iwong dau khi ma
quan trong hon la nham md phéng phan bé céc via chiza trong khong gian, chinh xac hoa
trit rong dau khi tai ché cua tang chira dau khi, phuc vu cho viéc md phong dong chay chat
lueu nhiéu pha cua tang chiza, cung cap thong tin cho quan 1y va phat trién mé. Tuy nhién,
trén thyc té, déic trung dia chat ciia nhing mé dau khi noi chung la rat phirc tap va bdt dong
nhdt, do dé ma xdy dwng mé hinh dia chat 3D con gap nhiéu khé khan. Dé xay dung mo
hinh dia chat cia tdng chira chinh xac va chi tiét hon, Viéc xdc dinh cac don vi dong chay di
lién véi teéng tram tich va xay dung quan he rong -thdm cuia chiing déng mgt vai tro quan
trong. Bai bao trinh bay tém tat mét so két qud ve mo hinh dia chat 3D dua trén xdc dinh
cdc don vi dong chay cho hé tang san pham tusi Mioxen hag, mé Bach Ha, bé tram tich Ciru

Long ¢ thém luc dia Viét Nam.
1. Mé dau

Trong nhiing ndm gan day, 1y thuyét vé don
vi dong chay (Hydraulic Flow Unit — HU) duoc
nhiéu nha khoa hoc phét trién va dua vao ung
dung trong tim kiém tham do va khai thac dau
khi dé du bao d6 tham tir tai lieu dia vat ly
giéng khoan (PVLGK), lya chon s6 luong mau
I6i tru t6i thiéu can thiét phai phan tich céc
tham sb tang chua dic biét phuc vu cho du béo
nhiéu tham s6 dia vat 1y va dia hoa khéc tir tai
licu PLVGK. Xay dung md hinh dia chit tinh
cling nhu mé hinh dong cua ting chira dat nhiéu
két qua kha quan chung to tinh khoa hoc va
thuc tién caa ly thuyét vé don vi dong chay [1,
56,7,8,9,10, 11].

Trong sudt qua trinh tim kiém thim do va
khai thac dau khi & mo Bach Ho tir 1981 dén
nay dbi tuong khai thac chinh 1a than dau trong
da méng granit nut né. Tuy nhién, ngoai doi
tugng da mong nit né, cac than dau trong tram
tich tusi Mioxen ha va tram tich tudi Oligoxen
cling dang duoc tap trung danh gia lai voi muc
dich nang cao hé sb thu héi dau va khai thac tan
thu.

Pé nghién ciu va danh gia lai tiém ning
dau khi trong tram tich Mioxen ha, ngoai céc
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phuong phép thong thuong da dugc tién hanh
trong nhiéu nim qua, Vvi¢C ap dung phuong
phép xay dung mé hinh dia chat 3D Ia thyc su
can thiét. Thé nhung cho dén hién tai, md hinh
dia chit 3D cua hé tang san phim Mioxen ha
ciia mo Bach Ho van chua dugc xay dung mot
cach hoan chinh. Chinh vi vay ma trong nghién
cau nay, cac tac gia da tap trung xay dung mo
hinh dia chat 3D cua hé tang san pham nay.
Trén co sé phan chia via chtra dau khi thanh cac
don vi dong chay, cho phép x&y dung mé hinh
d6 thim va x4c dinh c4c dic diém dia chat - dja
vat 1y lién quan dén dong chay cua céc tang
chtra dau khi tudi Mioxen ha.
2. Xac dinh don vi dong chay

Co so ly thuyét cua cac phuong phéap va két
qua xéac dinh cac don vi dong chay cho hé tang
san pham Mioxen ha duoc cac tac gia trinh bay
trong [3]. Phuong phap phan tich nhém dya trén
thuat toan Ward 1a phwong phap tiép can khéng
st dung d6 thi dé xac dinh sé cac nhém mau
dugc nhom tac gia sir dung trong nghién cau do
[3, 7]. Pé xac dinh sé luong cua don vi dong
chay, phuong phap biéu dd tan suat tich liy
dugc két hop cing véi phuong phap thong ké
sur dung thuat toan Ward. Mét trong nhirng uu



diém cua thuat toan Ward 13 sy phan tan cua cac
mau trong cac nhom dugc giam tdi da. Chinh vi
vay ma thuat toan Ward duogc chon dé tng dung
trong nghién ctru nay dé xac dinh cac don vi
dong chay. Céac tac gia da lya chon md hinh
4HU dé tinh toan d6 nhay ctia mé hinh d6 thim
va xay dung mo hinh dja chat 3D cho hé tang
san pham Mioxen ha.

Theo [1], mo hinh d6 thdm cho ting HU
duoc tinh toan theo cbng thuc:
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Chi sb cua vung chay FZI (Flow Zone
Indicator) duoc dinh nghia va xac dinh theo

1
s,
trong d6 Fs 12 yéu t6 hinh dang, t 1a do udn
khic, Sgr 12 ty bé mat. Nhu vay, FZI 1a tham s6
dic trung cho cau kién triic cua da va co y nghia
trong viéc xac dinh chét luong cua tang chua.
Theo Amaefule va nnk (1993), FZI la tham sb
duy nhat ma két hop duoc cac thudc tinh dia
chat cua kién tric hat va khoang vat dé phan
biét cac tudng kién trac 16 rdng khac nhau (cac
don vi dong chay) [1]. Gia tri FZI cang cao thi
tinh chat caa tang chta (rdng-tham) cang tét.
Véi cac gia tri FZIw trung binh cho tung HU
cua timg mo hinh, d6 thim duoc tinh theo cdng
thirc (1). Két qua do tham tinh toan dwoc khi so
sanh véi két qua do ghi trén mau 16i try o tat ca
cac giéng khoan c6 lay méu, cho thiy do chinh
xéac tang 1én dang ké so voi chi sir dung mot
quan hé hdi quy thong thuong. Hé s twong
quan giira d6 thim tinh theo md hinh HU va
mau 16i R? = 0,934 (m6 hinh 4 HU). Hinh 1
biéu dién cross-plot d6 rong - d6 thim cua md
hinh 4HU va bang 1 trinh bay cac gia tri FZIw
trung binh dai dién cho ting HU. Theo két qua
nay, gié tri FZIy tang dan tir HU1 dén HU4 cho
thay tinh chat ting chira ciia HU ciing t6t dan tir
HUI dén HU4. HU1 c6 chét luong tang chira
kém nhét con HU4 ¢6 chit lugng tang chia tot
nhét (theo quan hé do réng va do tham).

phuong trinh Kozeny-Carman, FZI=

10000 -

1000

100

AHU4

EHU3

4HU2
HU1

0.1

0.01

0.001
0 0.05 0.1 0.15 0.2 0.25 03 035 04

Hinh 1. Crossplot do rong - d6 thim md hinh
4HU hé tang san pham Mioxen ha

Bang 1. Gia tri FZly cho m6 hinh 4 HU

FZIlw HU1 | HU2 | HU3 | HU4
M6 hinh4HU | 0,25 | 0,8 2 5,5

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

Pé xay dung mé hinh dja chat 3D cua tang
chua, sir dung bat ky phan mém nao ciing déu
can phai tuan theo mét quy trinh chuan bao gom
cac buéc chinh sau: (i) Dit lieu dau vao, (i)
Xay dung md hinh cu trac, (iii) Chuyén doi ty
I¢ (upscale) tur ty 1€ tai liéu vao ty 1€ mo hinh,
(iv) Phan tich sé liéu, (v) Xay dung mé hinh
tuéng, (vi) Xay dung md hinh théng sb (do
rong, d6 thim, do bdo hoa) [4]. Trong nghién
ctru nay, dé 4p dung phuong phap tiép can moi
trén co s¢ cua don vi dong chay, budc (vi) duoc
thuc hién thanh hai giai doan: (vi-a) xay dung
mod hinh 3D don vi dong chay va (vi-b) xay
dung md hinh théng sé. Hinh 2 trinh bay so d6
khi téi gian sir dung trong xay dung mé hinh
dia chat 3D hé tang san pham Mioxen ha, mo
Bach H6. M hinh thong s rdng - tham cua hé
tang san pham nay sé duoc xay dung theo don
vi dong chay xac dinh tr mau 16i va mé hinh
3D cia HU, nhu da trinh bay & trén. S6 HU
duogc xac dinh 1a 4 va tinh chat tang chira (rong
- tham) tt dan tr HU1 dén HU4.
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Hinh 2. So d6 khéi xay dung mé hinh dia chét
3D hé ting san pham Mioxen ha,
mo Bach Ho

Trong hé tang chira san phdam Mioxen ha,
c4c ting san pham tir trén xubng lan luot 12 23 -
27. Theo két qua nghién ciru thudc tinh dia chan
cling nhu cac nghién ciru vé moi truong tram
tich, cac than dau cé dang kénh rach chu yéu
tap trung trong c4c tang san pham tir 25, 26 dén
27 va & vom Nam cta mo (hinh 3). Trong hé

tang sin pham Mioxen ha, cac than dau duoc
phat hién chu yéu trong cac tang san pham 23
va 24 va c4c tang san pham nay co dién phan bd
trén toan bo mo Bach Ho va ciing 1a dbi tuong
nghién cau chinh nén khong sir dung phuong
phap mo hinh héa ngau nhién dinh huéng aoi
tuong (Stochastic/Object based) cho cac tang
san pham 23 va 24 (d6i 1) ma su dyng phuong
phdp md hinh hoa ngiu nhién theo diém
(Stochastic/Pixel). Khi x&y dyng md hinh phan
bd tudng trong Petrel, cac tac gia da su dung
thuat todn Sequence Indicator Simulation (SIS).
Uu diém ciia thuat toan nay 1a c6 phuong phép
tinh toan tuong tu V&I Sequence Gausian
Simulation (duoc st dung rong réi khi mé hinh
hoa cho dang dir liéu lién tuc (continuous data)
nhu cac duong cong PVLGK, dia chan) nhung
tdc d6 tinh to4n nhanh hon nhiéu do lam viéc
trén dir li¢u roi rac (discrete data) [12].

Hinh 3. Mat cat lién két cac than dau trong Mioxen ha (vom Bic)

a. Mo hinh 3D c4u tric

Dua trén cac két qua minh giai lai dia chan cac tang SH-5 - bat chinh hop néc Mioxen ha,
SH-6 - bat chinh hop trong Mioxen ha, twong ¢ng véi ndc tang san pham 24 va SH-7 - bét chinh
hop noc Oligoxen thuong cing véi hé thong hda lai cac dut gdy, méd hinh 3D cu triic cho hé tang
san pham Mioxen ha da dugc xay dung trén 60 I6p (hinh 4) 1am co so cho tat ca cac md hinh 3D
sau nay. Cac thong s sir dung dé xay dung md hinh cau tric hé tang san pham Mioxen ha dugc liét

ké trong bang 2.
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Hinh 4. M@ hinh cau tric hé tang san pham Mioxen ha (60 16p)

Bang 2. Thong sé mé hinh ciu trdc hé tang san pham Mioxen ha

DPéGi (Zone) Hang Cot Chiéu dayi(m) Lép | Tong sé khoi

Tang 23, 24 228 96 70 30 656640
Tang 25, 26, 27 228 96 120 30 656640
Toan md hinh 228 96 60 1313280

b. M6 hinh 3D don vi dong chay

V& ban chat, HU tuong dong véi tudng da, mot tudng da co thé c6 nhiéu HU, hay 1 HU c6 thé
bao gom nhiéu tuéng da khac nhau. Do vy ma mé hinh don vi dong chay ciing xay dung twong tur
md hinh phan b tudng d4. Hinh 5 trinh bay két qua mé hinh 3D HU cua hé tang san pham Mioxen
ha. M6 hinh 3D HU theo mit cit lién két cac giéng khoan & vom Béc duoc biéu dién trén hinh 6.
HUO -khdng chira ¢c6 mau xam, HU1 - mau xanh, HU2 - vang, HU3 - da cam va HU4 ¢ tinh chat
tang chira tét nhat - mau do.

Hinh 5. M& hinh HU hé tang san pham Mioxen ha
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Hinh 6. Phan b6 don vi dong chay trén mit cit lién két giéng khoan & vom Bic
C. M6 hinh 3D dé réng

Puong cong do réng hd cho toan bo hé tang san pham Mioxen ha (tir SH-5 dén SH-7) duoc
minh giai va str dung dé xay dung mé hinh d6 rong. Khac véi mé hinh HU, mé hinh d6 rdng phai
st dung mo-dun md hinh héa thuoc tinh vat ly thach hoc dé xay dung. Thuat toan duoc lra chon 1
Gaussian Random Function Simulation va ciing ding mé hinh phan b6 tuéng da dé gioi han [12].
Hinh 7 trinh bay mo hinh 3D do rdng hé tang san pham Mioxen ha. Gia tri do rong chiém wu thé
trong md hinh 1 tir 16 dén 26%, phu hop véi bao cao trir lugng dau va khi hoa tan tinh dén nim
2006 cua Vietsovpetro do Vién nghién ciru khoa hoc va thiét ké dau khi bién (NIPI) thyc hién.
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Hinh 7. M6 hinh d6 rong hé tang san pham Mioxen ha
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d. M6 hinh 3D dé tham

Véi ciing md hinh do rong duge xac dinh nhu trén, mo hinh do thim da duoc xay dung trong
d6 @6 tham duoc xac dinh theo gia tri do rdng hd va loai HU trong tirng khéi theo cong thac (1).
Hinh 8 trinh bay mé hinh 3D d6 thim theo HU cua hé ting san pham Mioxen ha. Nhiing ving
khdng chira c6 mau xam, do tham bién d6i tir 0,1mD — 2000mD theo thang logarit va c6 mau bién
d6i tang dan tir tim téi do. Khu vuc ¢6 gia tri ¢ thdm cao thuong lién quan dén nhitng chd cé gié tri

HU3 va HU4, tap trung cha yéu & vom Béc va Trung Tam.
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Hinh 8. M6 hinh d% tham theo HU hé tang san pham Mioxen ha

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

Tir cac két qua mo hinh dia chat 3D thu
dugc, bao gom ca mé hinh tuéng da, mo hinh
HU, md hinh d¢ rdng, va mé hinh d6 tham cua
hé ting san pham Mioxen ha, c6 thé nhan thay
rang & cac tang san pham, chat luong tang chua
va phan bé thay ddi khong nhiéu va cha yéu tap
trung céc via c6 chat luong tét & mot sé khu
vuc nhat dinh.

Tang san pham 23-1 cha yéu tap trung ¢
phan cao nhat ¢ khu vyc Trung Tam cia mo
Bach H6. Theo mé hinh don vi dong chay thi
tang san pham nay c6 mot sé than dau c6 dién
tich nho. Cac than dau c6 chat lugng da chira
tir trung binh téi t6t, HU2, HU3 va HU4 chiém
vu thé. Do tham thay doi 10 dén 500mD, do
rdng thay doi tir 15 dén 27%.

Tang san pham 23-2 c6 mat ¢ ca vom Bic
va vom Trung Tam cta mo, c6 dién tich tuong

d6i 16n. Chat lugng da chira trung binh, phan
I6n 12 HU2. Do tham thay d6i tir 3 dén 80mD
va do rong thay doi tir 18 dén 25%.

Tang san pham 23-3 phan bé rai rac & vom
Bac va Trung ciia mé. Céc than dau nay c6 dién
tich nho. Cac than dau néi chung c6 chét luong
da chua tét, chu yéu 1a HU3, HU4. B¢ tham
thay ddi tir 10 dén 1000mD. D6 rdng thay doi
18 dén 27% .

Tang san pham 23-4 chi cho san pham &
vom Béic cia mo Bach HO, cé dién tich nho.
Tang chira c6 tinh chat réng - tham tot, tap
trung HU2 dén HU4. D6 tham thay do6i 10 dén
1000mD. D¢ rdng thay di tir 18 dén 27%.

Tang san pham 24, bao gdm céc than dau
c6 dién tich nho va phan bé & nhiéu noi trong
vOm Bic va Trung Tam. Do thim (theo HU) ¢
c4c than dau vom Trung Tam (5 dén 50mD)
nhé hon so v&i & vom Béc (10 dén 500mD). Bo
rong thay doi tir 15 dén 22%.
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5. Két luan

Qua nghién ctru nay, cac tac gia rat ra mot
s6 két luan chinh sau day:

eNhitng két qua thu duoc cho thay dic
diém cua hé tang san pham tudi Mioxen ha mé
Bach Ho 1a phuc tap, c6 tinh bat dong nhit cao
va cO thé chia thanh 4 don vi dong chay HU
khac nhau dé xay dung mé hinh dja chat 3D...

eCac md hinh 3D ciu trGc, md hinh 3D
phan bé tuéng ¢4, mé hinh 3D HU, md hinh 3D
d6 réng, va md hinh 3D d6 tham cua hé tang
san pham Mioxen ha dugc xay dung bang
phuong phap mé hinh hoa dia thong ké gigi han
trong phan nhd cao cia moé theo phan bd cac
than cat dugc xac dinh tir cac thuoc tinh dia
chan va theo chiéu sau gigi han boi hai tang
phan xa SH-5 va SH-7.

« M0 hinh phan b cac via chtra san pham
theo HU trong tang 23 va 24 da chi ra mot s6
khu vuc c6 tinh chat rdng-tham tt ¢ canh sut

phia Tay cua mé ¢ vom Trung Tam va vom Bic.

Cudi thang 6/2011, GK50 di cho dong dau co
lwu lwong cao & Tay Béc cua mo, thudc via
23-2 va 23-3, tai ding khu vuc ma mé hinh HU
da chi ra.

e Viéc xay dung mo hinh dia chét dya trén
viéc xac dinh cac don vi dong chay (HU) tu
mau 16i va md hinh HU dia thng k& mang lai
hiéu qua tét hon cho cong tac quan ly va phat
trién mo trong tuong lai.
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SUMMARY
Hydraulic flow units based 3D geological model of Lower Miocene reservoirs,
White Tiger Oilfield
Nguyen Xuan Trung, PVEP
Le Hai An, University of Mining and Geology

In the petroleum exploration and production, building 3D geological model, in recent years, has
become one of the indispensable tools to help evaluate the petroleum potential of a field. The
objective of it not only to calculate oil and gas reserves, but more important is to simulate the
spatial distribution of the reservoir, calculate accuratelt oil and gas reserves in place of the reservoir,
allow multiphase fluid flow simulations, provide information for the need of the field management
and development. But, in fact, the geological characteristics of the oil and gas fields are generally
very complex and heterogeneous, so that building of 3D geological model of the reservoir is
becoming more difficult. To construct the geological model of the layer in details with high
accuracy, the identification of flow units associated with sedimentary rocks and creating proper
porosity - permeability relationships plays an important role. This paper presents a summary of the
results of the 3D geological model based on identification and modeling of flow units for in the
Lower Mioxen reservoirs, White Tiger oilfiled, Cuu Long basin that is located in the continental
shelf of Vietnam.
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