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Tém tit: Bach HS 1a mo dau khi 16n nhét Viét Nam da duoc dua vao khai thac cho t6i nay. Tir khi
dua vao khai thic nam 1988, mé hinh m6 phong khai théc than ddu ¢4 méng mé Bach H6 da dwoc
xdy dung, cai tién va nang cp nhiéu lan bai XNLD Vietsovpetro. Céc mo hinh md phong nay da
duogc sir dung hiéu qua trong viéc thiét ké va quan 1y khai thdc mé. Ciing nhu phin 16n cic mod
hinh mé phédng mo6 dang méng granitoid nut né tai Viét Nam, mac du dugc xay dung cdng phu,
sau mot thoi gian sir dung van cho nhitng két qua dy bdo sai 1éch ddng ké so véi thyuc t&. M6 hinh
md phong khai thac méi nhét hién nay 12 mé hinh mot d6 rdng chay trén phan mém mé phong via
ECLIPSE cua cong ty Schlumberger. M6 hinh mot d6 rdng nay cho két qua md phong tuong dbi
t6t, tuy nhién van khong ddp tng dugc cho cong tic du bdo dai han do can phai hiéu chinh lién tuc
theo thoi gian. Mot trong céc 1y do ¢6 thé 1a cdc via/than diu dang niit né tmg xir nhu md hinh hai
d6 réng ma md hinh mot do rdng khong dap tmg duge. Vi vay, trong nghién ciru nay, métmo hinh
hai do rSng cho than dau d4 méng mé Bach Hb da duoc xay dung trén co sé cic $6 liéu thuc té va
céc sb lidu chuyén doi tir md hinh mot do rdng. Trong d6, cdc tham s trong md hinh mot do rdng
duoc coi nhu la tham $6 hiéu dung t(fng cong cia mdi truong da nut né. Két qua nhan dugc ban
dau cho thay su phit hop véi s6 liéu thyc do ctia md hinh hai d6 rdng 1a kha t6t va tin cdy hon so
v6i mb hinh mot do rong.

Tir khéa: M6 Bach HO, than dau méng nit né, matrix, hai d¢ rdng, phin mém ECLIPSE.

1. Mé dau trung tdm bé Ctru Long. Theo cac sb liéu khao
9 . sdt, than dau méng mé Bach Hb 1a loai dd chira

~Bach H6 la mot trong nhitng mo déu khi 16n dau nut né -hang hbc bao gdm cdc hé thong nirt
nhat trén thém luc dia cua Viét Nam nam & né micro, macro va cic hang hdc, c6 do bat

dong nhét cao. Van dé xir Iy s6 liéu phuc vu xay
dung, chinh xdc héa mo6 hinh m6é phdéng khai
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ké cong ngh¢, lap_ ké hoach va quan ly khai thdc
moé dau khi. So dd vi tri va cau tric dinh méng
mo Bach Ho dugce trinh bay trén Hinh 1 [1].

D3 c6 nhiéu md hinh mod phong khai thac
méng Bach H6 duoc xdy dung, tuy nhién giéng
nhu phan 16n cic md hinh mé phong mo dang
moéng granitoid nat né tai Viét Nam, mac du
duoc xay dung cong phu, sau mét thoi gian su
dung van cho nhitng két qua dy bdo sai 1éch khd
nhiéu so vdi thyc té. Mot trong nhiing 1y do 1a
hién nay cdc md hinh mo déu sir dung mo hinh
kinh dién mot do rdng, trong khi cdc than dau
dang nirt né c6 thé tmg xtr nhu md hinh hai d6
rong. Than diu dd4 méng moé Bach Ho 1a mot
khdi d4 chtra ntt né & nhiéu cap do khédc nhau
do d6 c6 thé coi chiing nhur mot moi truong hai
do r5ng, trong d6 céc hé thdng nit né micro
trong phan d4 chat xit déng vai trd chira dau va
hé thdng niit né macro déng vai trd chira dau va
dan thuy luc. C6 su khac biét 16n gitta mo6 hinh
mot d6 rong va hai d6 rdng vé cdc co ché thiy
dong lyc hoc vi thé cdc md hinh mot d6 réng di
duoc cai tién, cép nhat lién tuc ciing khong thé
phuc vu cho cong tic quan 1y va du bdo dai han
cho mo dau thyc té ing xir nhu mot moi truong
hai d6 rong. Pic biét trong giai doan bom ép
nuéc, cic hiéu mg cia mdi trudng hai d6 rong
12 khong thé bo qua.Vi vy van dé xay dung mod
hinh hai d¢ rdng cho thin ddu d4 méng mo
Bach H6 can duoc dit ra.

Bai bdo nay trinh bay két qua xdy dung mo
hinh hai d9 rong cho thén dau d4 ‘moéng mo
Bach Ho trén co s6 cic sd ligu thyc té va cdc sb
liéu cia md hinh mdt do rong (ke thira céc két
qua tr md hinh mét do r5ng da duogc st dung
hiéu qua cho mo Bach Ho) trong d6 cac tham
sO cua ‘md hinh mdt d rong duoc coi nhu la
tham s6 hiéu dung tong cong cua hé thong nut
né-matrix.

2. Phwong phap xir Iy s6 liéu md hinh hai
do rong

Ban chat ctia md hinh hai do rong 1a xem
xét mdi truong d4 nat né nhu hé thong hai moi
truong rong lién tuc 16ng vao nhau. Mbi trudng
thir nhat ¢ tinh chira dau cao nhung d6 dan
thuy luc kém (bao gém nut né micro, da chira
dau ...) dugc goi 1a hé thong matrix, mdi truong
thir hai c¢6 tinh chita kém hon nhung d6 dan
thuy lyc tét (bao gdm hé thdng niit né macro,
dut gy dan thuy luc, ... ) dugc goi 1a hé thong
nitt né. Chat 1ong trong hai méi trudng chuyén
dong tuan theo cdc quy luat cia cdc mdi truong
rong doc 1ap va giita ching c6 sy trao doi chat
(diu, nudc,...) xdc dinh theo mdt sé6 md hinh
nhit dinh [2].

Hinh 1. Vi trf va ban do6 cau tao néc méng mé Bach Ho.
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Béng 1. Ty phan d6 rdng nirt né macro/micro tai 12 viing
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N Do rong Nho Do rong Lon N X . Ty phan d0 ron
Vung nhét ¢ nhét i D0 rong Trung binh m};é)ro/micro ¢
1 0.00% 0.39% 0.00% 4.55%

2 0.39% 0.50% 0.45% 1.79%
3 0.50% 0.59% 0.55% 1.04%
4 0.59% 0.68% 0.64% 1.61%
5 0.68% 0.77% 0.72% 2.05%
6 0.77% 0.87% 0.82% 2.11%
7 0.87% 0.97% 0.92% 2.08%
8 0.97% 1.09% 1.03% 2.97%
9 1.09% 1.24% 1.16% 2.74%
10 1.24% 1.44% 1.33% 3.43%
11 1.44% 1.77% 1.59% 3.64%
12 1.77% 5.04% 2.21% 6.90%

béi v6i mod Bach Hé, nat né micro va phf?m
d4 méng thim kém chira dau déng vai trd 1a hé
thong matrix, h¢ théng nit né macro va hang
héc 16n déng vai trd 1a hé théng nit né trong
mo hinh hai d9 rong. Cac md hinh mot d6 rong
cho mé Bach H6 da hoat dong khd tt, vi thé c6
thé coi céc tham sd do r5ng, do thAm... ctia mo
hinh mot d6 rdng 1a céc tham sb hiéu dung tong
cong dai dién cho cho toan by hé théng. Phan
chia cdu tric khong gian 16 hong cia mo Bach
Hb ¢6 thé thuc hién nhu sau [3]:

- Loai khe ntt va hang hdc 16n (macro) co
d6 mo kich thudc b>60um déng vai trd truyén
dan chit 1ong (hé théng nit né trong md hinh
hai d6 rong)

- Céc vi nut né va vi hang hdc (micro) c6 do
mé kich thudc b<60pm c6 tinh tham kém, chit
long chuyen dong trong cic vi kénh din nay
chi yéu nh¢ vao cdc hiéu ing mao dan (hé
thdng matrix trong mé hinh hai d6 rong).

2.1. Xur Iy dé rong
bo r5ng st dung trong m6 hinh mot do
rong la tong d6 rong ctua hé thong matrix (nat

né micro) va do r5ng cua hé thong nat né
macro [4]:

=9, +¢f 1)

Trong d6: ¢ : 1a d9 réng hié¢u dung tong cong

@, : d6 rong ctia matrix

¢ : d6 rong cua nit né

bo rong cua hé thong nt né macro thudong
nhé hon nhiéu 1an d6 rdng cua hé thong nit né
micro.

) Tu phuong trinh (1), do r5ng cﬂ}a hai hé
thong duogc xac dinh trén co sé ty phan nit né
macro/micro cho tirng khu vuc.

Trén co s¢ phan tich s6 liéu dia vat ly giéng
khoan (DVLGK) cua 163 gleng vao dbi tuong
méng md Bach HO, ty phan do rdng nit né
macro/micro dugc phan chia thanh 12 vung
(theo phan vung ctia m6 hinh mét d6 rong) va
c6 gid tri cho trong Bang 1.

2.2. Xir Iy dg tham

Phin chia d6 thdm giita do thAm cia hé
théng matrix (nirt né micro) va do thdm cua
hé théng not né (nut né macro) tuin theo
nguyén tic:

1. P6 thim hiéu dung bang tong d6 thdm
ctia hai hé thong

K,=K,+K, @

Trong d6: Kr 1a d6 thim hiéu dung tong
cdng

K,,: @6 thim cua hé théng matrix

K;: do thAm cua hé théng nut né
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Trong truong hop hé thong nut né phuc tap,
d6 thdm hiéu dung c6 thé can tinh theo cic
phuong phap khac [4].

2. D6 thAm matrix c¢6 quan hé chat ché voi
do rong clia matrix

Tir nhitng két qua nghién ctru do tham trén
mau 16i, cc chuyén gia ctia SSI [5] da d& xuat
mot quan hé gitta d6 tham (K,,, mD) va do
1ong (@,, %) clia matrix cia méng mo Bach
H6 nhu sau:

K =1003%39)
n=10 3)

Nhu \iéy sau khi tinh dugc ¢, tir budc xac
dinh d6 rong, K,, dugc xac dinh theo (3) va tu
dé tinh Ky theo phuong trinh (2).

2.3. Xur Iy do tham pha

DPuong cong thim pha ctia hai hé thong cua
md hinh hai d6 rong nhan dugc tir duong cong
tham pha tong cong ctia m6 hinh mot do rong
can thoa man cdc tinh chit sau:

+ K, ymax CUA hE thong nurt né macro 16n hon
cua matrix

+ Sy S, 120 lugt @6 bio hoa nude sét, dau
du cia hé théng nit né macro nho hon cia
matrix

Thong thudng dudng cong tham pha cia
nut né duoc thiét 1ap theo dang chit X (X-style)
va dugc coi nhu di biét, khi d6 dudng cong
thAm pha cua matrix c6 thé dwgc xdc dinh theo
cong thtrc (Shaohua Gu, 2014 [6]):

kow =k,r (@+1)—ak

rwm

4
k,,, =k, (¢d+1)—ak

rom

rwf

rof (5)
Trong d6: k., @ d0 thAim tuong ddi cua
nudc trong matrix
Kyt A0 thAm tuong dbi cua nude trong nut né
kyom : d0 tham tuong ddi cua dau trong
matrix
kyop: A0 thAm tuong dbi cua dau trong nut né
k.o : d0 thdm tuong ddi hiéu dung cua
pha nudce

k.ot : @0 thdm tuong ddi hiéu dyng cua
pha dau
o: hé $6 ty 1¢ duoc tinh theo cdng thuc:

a=(kylk,).(0,10,) (6)

Trong d6: kg : 1a o thdm noi tai ctia nit né
(intrinsic fracture permeablhty) k, :1a do thaim
clia matrix; @ @, : la do rong clia nit né va
matrix tuong ung.

2.4. Ap sudt mao dan

Nhu da biét, 4p sudt mao dan P, (Capillary
pressure) déng vai tro rit quan trong trong mo
hinh hai d6 r5ng Nho ¢6 dp suat mao din ma
nude c6 thé thdm thau va di chuyén vao matrix
dé day dau ra khoi matrix. Céc nghién ctu vé
4p sudt mao dan ciia mo Bach Ho 14 khong c6
nhiéu va trong mé hinh mot do rong xdy dung
cho mé Bach H6 [1] da khong tinh dén anh
huong cua 4p suat mao dan (P.=0), tuy nhién
trong mo hinh hai d¢ rong thi thi hiéu tmg mao
dan 1a khong thé bo qua. Nghién ciru nay sur
dung duong cong 4p suat mao dan 1y thuyét dya
theo Kazemi (1976) [2]. Hinh 2 trinh bay mot
vi du vé& dudng cong mao dan g véi mot ving
phan chia d§ thdm pha ctia méng mo Bach H6
duogc sir dung trong md hinh hai d¢ rong.

06

as \
;04

Apsuat mao din Pc, bar
s o
[T

Sw

Hinh 2. Pudong cong 4p sudt mao din ciia matrix
trong mo hinh hai d rong.
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2.5. Hé s6 trao doi

Qud trinh trao ddi chat long giita matrix —
nit né phy thudc vao dic diém khong gian rong
cua matrix va hinh dang va kich thudc ctia hé
thong khe nut. Trong tinh todn dong chay,
nguoi ta dua vao hé s6 ddc trung cho qud trinh
nay goi 14 hé s6 trao ddi hinh dang o. C6 nhiéu
cich xdc dinh hé sé trao dbi ndy, tuy nhién
nghién cttu nay st dung mot lwa chon cua
phan mém ECLIPSE [7] theo cong thiic cua
Kazemi [2]:

1 1 1
o=4 L2+L2+L2

x y

(7
Trong d6: L,, L,, L, 1a kich thudc cuia matrix
trong 6 ludi theo cac chiéu tuwong ung.

3. Xay dung mo hinh
3.1. Xir Iy 56 liéu mo hinh hai dé rong

Toan bd m6 hinh méng mo6 Bach Hb duoc
chia theo 14t cat ngang thanh 44 16p. S6 luong 6
ludi theo cac truc X=88, Y=232, Z=44 (viéc
chia lu6i va phan 16p mé hinh sé ké thira tir
nghién ciru xay dung mo6 hinh 1 d§ rong cua
Vietsopetro [1]). S4 liéu vé do thAm, do rong,
cling nhu céc tham sé PVT duoc gan theo ting
0 ludi. Mét phan cich dau nudc duoc gia su tai
d6 sau 6000m. Cic dudng cong tham pha khéc
nhau di duoc st dung trong mo hinh mo6 phong
via cho 12 vung cua via vdéi tudng da khac
nhau.. Thoi gian m6 phong cho toan by méng
Bach H{ 1a 24 ndm (tir 1988 dén 2012). Trong
mo hinh hai do rong, mdi 6 ludi dai dién cho
hai méi truong rong matrix va nut né 16ng vao
nhau, vi vy s0 0 ludi tham gia tinh todn dugc
nhén doi.

Theo nghién ctru ctia SSI [5] va Nguyén
Chu Chuyén [8] thi mat d§ nt né trung binh
cia méng mé Bach Ho khoang 3 nut né/m, va
¢6 xu hudng giam theo chiéu sau. Trong nghién
ciru nay, mot ) gia tri mat d¢ nut né khac nhau
da tién hanh tinh todn mo phong, két qua cho

thdy khigia thiét khoang céch giita cic nut né
ctia toan m6é Bach H6 trung binh 1a 1.2 m thi
két qua tinh todn md hinh la hop 1y. Véi gia
thiét nay, khi 4p dung cong thic ciia Kazemi,
hé sd trao ddi nhan duogc 1a o=8.

Sau khi st dung phuong phép xir 1y s6 lidu
d6 thim va do rdng nhu trinh bay ¢ trén, két
qua nhan duoc nhu sau: gia tri do rong cua
matrix bién thién trong khoang [0-0.0476], cua
nit né trong khoang [0-0.005]; gia tri d6 thdm
clia matrix bién thién trong khoang [0-0.246]
mD, cta nut né trong khoang [0-1718.5] mD.
S6 liéu thAm pha cua dau/nudc thay doi theo
tng vung.

12000

—Kmw1 =Kol —Kw2 ——Kro2

—Kw3 ——Kro3 ——Krwd ——Krod
10000

\ Krws ——Kro5 ——Krwb Kro6
— kw7 —Kro7 Krug  ——Krog
—krwg krog Krwl0 —Krol0
08000
\ Krwll ——Kroll ——Krwi2 ——Krol2
25000
: \
<

0.4000

P
0.2000

Hinh 3. Puong dic trung thim pha ctia matrix theo
tung vung cua méng mé Bach Ho.

Hinh 3 biéu dién duong dic trung thim pha
ctia matrix cho 12 ving sau khi xir 1y. C6 thé
nhén théy, gia tri d6 bido hoa nudc sét S, duoc
lay bang 0.15 cho toan bo 12 ving. Gid tri do
thim tuong d6i 16n nhat ciia pha nudc bién
thién trong khoang tir 0.323 (viing 1) dén 0.528
(vung 12) Gid tri nay nho hon gia tri d6 tham
turong d6i hiéu dung 16n nhét trong khoang tir
0.385 (vung 1) dén 0.571(vung 12). Vé6i hé
thdng nit né, nghién ctru ndy gia thiét dic trung
thiAm pha ciia ntt né 14 dang chir X.
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Krw, Kro
-
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krwm12 == kroml2

Hinh 4. So sénh cdc duong cong tham pha higu
dung va matrix cho vung 1.

So sanh cic duong cong thAm pha hi¢u
dung va tham pha clia matrix sau khi bién dbi
cho hai viing 1 va 12 dugc thdy trén Hinh 4 va
Hinh 5. C6 thé thiy rang, so voi cic dudng
cong thAm pha hi€u dung, cac gia tri 0 bdo hoa
nuée sét cua dudng cong thdm pha matrix 16n
hon, nguoc lai, gid tri d§ bao hoa dau du cua
duong cong tham pha matrix nho hon so véi
duong cong thdm pha hiéu dung. Gid tri do
thAm tuong d6i 16n nhit cua pha nudc cua
matrix ¢ xu hudng giam di so v6i do thdm
tuong d6i hidu dung twong ung.

Hinh 5. So sénh cdc duong cong thim pha hiéu dung va

matrix cho vung 12.
3.2. Két qua tinh todn mé hinh hai dj réng

MBS hinh sau khi thiét 1ap dugc tinh todn véi
chudi s lidu luu lwong nudc va dp suat giéng
hang thdng cla tit ca cdc giéng khai thic tir
méng mo Bach HO trong vong 24 nim tir
9/1988 dén 9/2012. Déu ra clia mo hinh 1a cdc
chi tiéu hoat dong ctia mo: do ngap nudc, tong
lugng nudc khai thic va luu lugng nude khai
thac toan khdi méng. Két qua mod phong duoc
trinh bay trén cidc Hinh 6, 7 va 8.
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Hinh 6. So sdnh tong lwong nudc khai thic tich liy giita do dac va md phong cho toan khdi méng.
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Hinh 8. So sénh luu lwgng nuée khai théc giita do dac va md phong cho toan khdi méng.

Hinh 6 biéu dién két qua so sanh tong luong
nude khai thic tich Iy theo thoi gian cua toan
mo giita md hinh hai do réng, mot do rong va
s6 lidu thuc té. Két qua nhan thdy md hinh hai
d6 rong tai lap lich st téng lugng nudc khai
thdc toan mo tot hon so véi mod hinh mot do
rSng. Tuong ty nhu vay voi viée tai 1ap lich st
dd ngdp nudc va luu luong nudce khai thac toan
mo (Hinh 7, 8), Kkét qua tai lap lich sir cia mo6
hinh hai d6 rdng 14 phi hgp hon so vi md hinh
mot d6 rong, dic biét théy r0 & giai doan cudi
ctia chudi s6 liéu. Tuy nhién, trong tw nhu mo
hinh mot d rong, két qua mo phong ciia mod

hinh hai d9 rong van cho thdy nhitng dao dong
16n vé do ngap nudce va luu lugng nude khai
thdc trong mot sd giai doan nhét dinh. bé khac
phuc hién twong nay, cic tham sb mo hinh can
duoc mo ta chinh xac hon, chi tiét hon trén co
s& cdc két qua thi nghiém va cdc cong cu khio
sat hién dai hon. M hinh hai do rong can hoan
thién dé nhan dugc két qua t5t hon.

Vé ap suat day giéng, mo hinh hai do rong
ciing cho két qua mod phong phit hop véi s6 liéu
thuc do t8t hon so v&i mod hinh mot do rSng. Vi
du vé két qua so sanh ap suat day giéng cia hai
giéng X1 va X2 dugc trinh bay trén Hinh 9 va 10.
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Hinh 10. So sanh ap suét day do dac va tinh toan tai giéng X2.

Tir Hinh 9 va 10 ¢6 thé thy cé hai md hinh
mot do rong va hai do rong déu mo phong ap
suat day giéng twong ddi phi hop véi s6 ligu
lich sir trong khoang thoi gian dau khai thac.
Tuy nhién, trong khoang thoi gian sau thi mo
hinh mot d6 réng cho két qua mo phong thap
hon s6 liéu thuc do (sai khac 16n nhét khoang
11%), trong khi ¢6 m6 hinh hai d6 rdng cho két
qué ap suat day phit hop kha tét vai s6 liéu thuc
do (sai khéc 16n nhét chi 2%) trong ca thoi gian
hoat dong ctia mo.

4. Két luan

Mo hinh hai d¢ rong da duoc xay dung cho
toan bd méng md Bach HO trén co so sO liéu
mo hinh mot do rong va céc s6 liéu DPVLGK.
MBS hinh da dugc hiéu chinh véi mot sb phuong
an khdc nhau dbi véi do r5ng, do tham, duong
cong thdm pha va mao dan. Két qua tinh todn
nhan dugc tir md hinh hai d6 rong cho théy sur
phit hop véi s6 liu thyc té t5t hon so v6i mo
hinh mot d6 rdng. C6 thé nhan thay rﬁng
phuong phdp xdy dung md hinh hai d§ rong
trén co s& cc tham s hiéu dung tong céng cua
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md hinh mot do r5ng la kha thi va c6 co s&
khoa hoc dé nhédn dugc mdt md hinh md phéng
mo pht hgp, phuc vu cho quén ly va du bao san
luong khai thic giai doan cudi tot hon.

Dé hoan thién md hinh hai do réng can tién
hanh bd sung cdc nghién ctru nham chinh xic
héa ty phan ntt né macro/micro, cic nghién ctru
trong vé duong cong thim pha, duong cong
mao din cua hai hé théng va dp dung cic
phuong phap hiéu chinh mo6 hnh hién dai hon.
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Study for Establishing the Dual-Porosity Model of Bach Ho
Oil Fractured Basement Reservoir
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Abstract: White Tiger is the largest oil and gas fields in Vietnam being put into operation so far.
Since 1988, the reservoir simulation model for Bach Ho oilfield was built, improved and upgraded
several times by Vietsovpetro. The simulation model has been used effectively in the reservoir design
and management. Yet, as well as the majority of the reservoir simulation models for granitoid
fractured basement in Vietnam, although they are carefully built, after a period of use, the forecasting
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results still give the considerable erronous forecasts as compared to reality. The latest model
simulation is single-porosity model runs on the Schlumberger’s ECLIPSE software. This single-
porosity model provided the relatively good simulation results, but still cannot meet the long-term
forecasting, because it should be continuously corrected over time. One of the reasons may be the
reservoir / fractured oil formation behaves like dual porosity model that model of single-porosity fails
to satisfy. Therefore, in this study, a model of dual-porosity for Bach Ho fractured basement reservoir
was built based on actual data and the data conversion from single-porosity model. In particular, the
parameters of single porosity model are considered as fotal effective parameters of fractured porous
medium. The initial obtained results of the dual-porosity model show that the suitability of the actually
measured data are quite good and more reliable than single-porosity model.

Keywords: White Tiger oilfield, fractured basement reservoir, matrix, dual-porosity, ECLIPSE
software.



