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Tom tit: Trong than méng nut né mo Ca Ngir Vang ton tai it nhat hai hé thong dg rong riéng
biét c6 thé duoc md phong bang cach phan logi cdc déi mirt né dua trén ty phan giza niit ne
I6n va vi nirt né. Piéu nay cd thé thay duwoc qua: (i) cac két qua phan tich mau ter cac giéng
khoan ¢ cac mé 1an cdn nhw mé Bach Ha, (i) cac két qua phan tich tai ligu thi gieng DST
cua mo Ca Ngur Vang.

O'Viét Nam hién nay, tat ca cdc nha diéu hanh dau khi déu dang sir dung kiéu mo hinh
mét dg réng cho viéc md phong cdc dong thai khai théc trong déi tiwrong mong nit né. Tuy
nhién, céc két qua déu cho thd’y cdc mé hinh nay déu khong phan dnh ding dong thai khai
thac thurc té rat phirc tap cua cac than dau méng nit né, dan den cac du béo khong chinh xéc
cho vi¢c quan 1y khai thac mo. Nhiéu nha diéu hanh dau khi hién da, dang nghién cuu xay
dieng nhiéu Kiéu mé hinh khéc nhau va da c6 nhiéu y tréng doi méi, tuy vay van chira ¢é duoc
mo hinh thich hop cho viéc danh gia va dy bdo khai thac.

Thuc té cho thdy kiéu mé hinh mgr dé rong khong thé phan dnh diroc dong thai khai
thac Ciia cdc doi twong mong niet né, dac biét 1a trong vdan dé mé phéng dg ngdp miedc va du
b&o. Do vdy Kiéu mé hinh d rong kép da dwoc lira chon cho viéc md phong déng thai khai
thac trong than dau mong nit né cia ‘mo CNV. Bai bao nay trinh bay phwong phdp va quy
trinh cho viéc xay duwng mé hinh do réng kép cho viéc md pheng dong chdy trong déi tirong

méng nut né mo Ca Ngur Vang.

1. Tong quan vé md hinh Kkhai thac cho ddi
twgng mong nit né

Trong chién luoc phét trién va khai thac mo,
mo hinh mé phong sb thudong dugc sir dung nhur
mot céng cu khong thé thiéu cho viéc lya chon
va ra quyét dinh dau tu phat trién cho cac phuong
an. Doi voi mot via chira cu thé, md hinh md
phong c6 thé dua ra mot s6 cac phuong an thu
hoi dau khi nham phan loai va lya chon phuong
&n thu hoi hop 1y nhat vé khia canh k§ thuat ciing
nhu thuong mai; hoac xay dung biéu do san
lugng va tinh toan chi phi dau tu vatrg glup trong
phan tich dénh gia cac yéu té rii ro. Bdi véi cong
tac quan Iy mo noi chung va dac biét 1a ddi tuong
mong granit nat né, mé hinh mé phong sé dang
trg thanh ¢éng cu quan trong trong sudt thai gian
phét trién va khai thac mo. Véi via nat né, cac
doi nat né 1am cai thién do tham va tir d6 sé& co

anh huong 16n tai chi s6 khai thac giéng va hé sé
thu hoi. Cac d6i nat né can phai duoc nhan biét,
danh gia va xur ly mot céch chi tiét, ddng bo trudc
khi duoc téng hop va mé hinh héa [1], [2].

Hién nay céc nha diéu hanh (NDH) khai thac
dau tir cac ddi twong mong nit né & bé Caru Long
thuong st dung mo hinh do rong don dé mo
phong khai thac, tai Iap lich sir khai thac ciing
nhu du bao khai thac dai han [2]. M6 hinh do
réng don vai nhimg wu diém nhu don gian, gon
nhe va khdng mat nhiéu thoi gian trong xay dung
va sir dung mé hinh. Thuc té cho thiy md hinh
d6 rdng don da phan nao thé hién duoc dic trung
dong thai khai thac dau tir cac giéng va cac mo o
thoi ky dau khai thac, khi ma dong chay cua chat
luu tir via vao giéng chi 1a mot pha (dau). Tuy
nhién, cac mé hinh loai d6 rong don thudng cho
két qua du bao khai thac khong chinh xac, dac



biét & su xuat hién caa nudc trong giéng khai
thac va muac do sut giam rat manh caa dong dau
ngay ca khi luu luong chung cua giéng da dugc
diéu chinh va khao sét [2]. Biéu nay cd thé duoc
giai thich 1a do c6 su bt ddng nhat rat cao giita
d6 tham cua cac doi vi nat va niit né ciing nhu
mirc d6 phan b khong déu cua hé thong dat gay
trong dd mong, cong tdc mo hinh héa theo hudng
do rong don c6 thé khéng cung cip du sb
liéu/thdng tin phuc vu cho viéc xdy dung mo
hinh mé phong khai thac cho da granit nat né
chira dau. Nhu vay, viéc sir dung md phong khai
thac mo theo kiéu mé hinh d6 rong kép l1a cach
tiép can mai phl hop hon va hira hen s& c6 két
qua du bao khai thac dai han tét hon cho ddi
tugng mong nit né moé CNV ndi riéng va caa bé
Cuu Long noi chung.
2. Khai quat vé mé hinh hai d9 réng

M6 hinh d6 rdng kép Ia kiéu mé hinh c6 hai
moi trudng tinh chat khéc biét nhau (hinh 1). Mai
truong thi nhat 12 hé théng nat né ¢ chira rat it
chat luu nhung lai c6 kha ning cho dong chay rat
I6m. Mai truong thi hai 12 hé théng khung d4, noi
chira phan 16n chét luu nhung lai cho kha ning
chay rat kém. Pay 1a nhitng md hinh gia dinh

dugc sir dung cho viéc dac tinh hoa cac via chaa
nit né tu nhién. Cac kiéu mé hinh hai d6 rdng
hién nay déu dugc dua trén ciing mot ¥ tuong 1a
¢ hai hé thdng do rdng riéng biét. Ching chi
khac nhau hai van dé chinh sau: mdi quan hé giira
hé thong khung da véi nit né va hinh dang cua
cac khdi khung da nat né dugc xay dung.
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Hinh 1. M hinh khai niém cua via nitt né
tw nhién

Hinh 2. Céc kiéu md hinh héa khung dd



C6 hai kiéu mé hinh dong chay do rdng kép
phu thudc vao su tuong tac gitra khung da va hé
thng naat né: kiéu thir nhat 1a mé hinh chay trang
théi gia on dinh giira cac 16 rong, thuong bo qua
gradient &p suat trong khung da; kiéu thir hai la
md hinh chay chuyén tlep giira cac 156 réng co
tinh dén gradient &p suat trong khung da.

Viéc mo hinh héa céc khéi khung da c6 thé
dugc chia lam 3 dang sau: tm phang (hinh 2a),
que (h|nh 2b) va khéi (hinh 2¢). G md hinh dang
tam phing, mé hinh 1a mét chiéu, cac nut né
dugc phan chia ra thanh nhiéu Iép. G mé hinh
dang que, cac khung da duoc chia thanh céc dng
hinh tru song song véi nhau, day la mé hinh hai
chiéu. Con ¢ mé hinh dang khéi 1a mé hinh ba
chiéu, cac khung da duoc chia thanh cac hinh
cau. Su khac biét giita ca&c md hinh trén (tim
phang, que va khéi) cho két qua sai khac khong
dang ké trong loi giai chuyén tiép cua dong chay
qua cac moi truong rong.

Céc loi giai bang phuong phép giai tich khac
nhau cho cac md hinh dong chay caa dong chay
hudng tam da duoc nhiéu nguoi dua ra [3, 10].
Su khéc biét ¢ cc 1oi giai 1a vé gia thiét ché do
dong chay (gia 6n dinh hay chuyén tiép) va sy
khac nhau vé cac diéu kién bién. Céc tac gia cua
nhitng 15i giai quan trong nhat cho dong chay
huéng thm & mo hinh d6 rong kép [9, 11] duoc
liét ké trong bang 1.

Bdng 1. Cac loi gidi cho dong chdy hudng tam
trong mo hinh hai do rong

Truong hop Dong gia | Dong chuyén

6n dinh tiép

Luu luong khai | Warren and | Serra, Reynolds,

thac khong d6i  |Root (1963)| and Raghavan

Bién v0 han (1983)

Ap suat khai Mavor and | Ozkan, Ohaeri,

thac khong d6i | Cinco-Ley | and Raghavan

Bién v6 han (1979) (1987)

Luu luong khai | Mavor and | Chen, Serra,

thac khong d6i | Cinco-Ley | Reynolds, and

Bién hitu han (1979) |Raghavan (1985)

Ap suat khai Da Prat, | Ozkan, Ohaeri,

thac khong d6i | Cinco-Ley, | and Raghavan

Bién hitu han and Ramey (1987)
(1981)

3. Pic tinh h6a mé hinh hai d$ réng

Ngoai c4c thong s6 thong thuong 13 d6 thdm
k, d0 rong ¢, chidu day tAng san pham h, d6 nhot
U, hé s6 thé tich thanh hé B va d6 nén téng cua
ca hé théng da chira - chét luu Ct thi mo hinh hai
d6 rdng con duge dic trung bai 2 thdng s bd trg
A va w. Thong 6 bd tro A cho biét mirc do dé
dang luu thong cua chit luu gitra khung dd va
khe nut (hé sb thim). Gia tri A cao c6 nghia 1a
chat luu dich chuyén tir khung d4 sang khe nut
dé dang hon. Con thong sd  biéu thi kha ning
luu giit ciia khe nut nhu 14 ty phan trong kha ning
luu gitra cua hé thong (hé s6 rdng). Ca hai thong
s6 trén thong thuong duoc tinh toan trong viée
phan tich dong chay chuyén tiép. Mé6i quan hé
gitra cac thong sb dic tinh via duge xac dinh boi
cac cong thirc sau [3]:
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& day o 1a hé s6 hinh hoc, phu thudc vao hinh
dang va kich thudc cua khéi khung da, cO thi
nguyén 1a (chiéu dai)?, rw 14 ban kinh giéng khoan.
Cac chi s6 mvaf biéu thi cho khung d4 va khe nurt.

Céc bién khong thir nguyén dugc st dung
trong md hinh d9 rdng kép cling khong c6 su khac
biét nhiéu so véi viée sir dung trong md hinh via
dong nhét thong thudng. Mbi quan hé giira ching
duoc biéu dién theo cic cong thirc sau [4]:
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trong d6: tp- thoi gian khong thir nguyén;

Pwb- ap suét khong thur nguyén;

pi- ap Suat via ban dau

Pwi- 4p suat day gleng
4. Xay dung mé hinh hai d9 rong cho mé Ca
Ngw Vang
4.1. Quy trinh xdy dwng mo hinh

Mo Ca Ngtr Vang (CNV) hién méi chi co dbi

tuong mong granit nit né dang khai thac dau véi
dién tich 39km? tai diém khép kin l6n nhét va
dinh c4u tao c6 do sau 3666 mTVDss. Téng cong



da c6 dén 4 giéng khoan tham do va tham luong
dugc khoan trén toan bo dién tich dgi nang, bao
gom céc giéng: CNV-1X, 2X, 3X, va 4X. Hién
nay c6 4 giéng dang khai thac dau CNV-1PST1,
2P, 3P (chuyén ddi tir giéng 3X), 4X va giéng
bom ép 6PST1.

O moé CNV, than da mong granite nat né da
duoc dwa vao khai thac tir thang 7 nam 2008. Phan
da mong nit né caia moé CNV duoc chia cét thanh
cac khdi nho bai dut gay thuan theo hudng Tay
Bic — bong Nam, cac khdi nay duoc dit tén 1an
luot 12 khoi 1, 2, 3,.. 11 [2]. Cac nghién ctu dia
chét kién tao duoc tién hanh tir nam 2001 d3 cho
thay rang dudi tac dong dia kién tao, canh Tay 1
vung khai thac chinh cia moé CNV (hinh 3).

Tir cac két qua minh giai tai liéu thir via DST
va két qua phan tich mau 18 ddc biét tir cac mo
1an can cd thé thdy duoc rang than dau mong nut
né md CNV 1a mdi truong hai do rong. Két qua
tir md hinh mé phong khai thac kiéu mot do rong
hién tai da khong phan anh dugc ding dong thai
khai thac thyuc té cia mo. Trén co s d6 [2] mo
hinh d6 rdng kép di duoc xay dung dé phan anh
dugc ding ban chat mdi truong dong chay trong
hé thong hai d6 réng ciia moé. So dd khol Ve quy
trinh xay dung mo hinh khai thac do rong kép
cho mo Ca Ngu Vang dugc trinh bay trong hinh
4. Phan bd d6 rdng trong hé théng khung da va
nat né dugc trinh bay trong hinh 5.

Hinh 3. So d6 phan khoi mé CNV

M6 hinh dia chit HALO

N\

S6 liéu DST

Dinh gid lai h¢ thong dirt giy vamd |

hinh HAT.O

Y

N\

Xéc dinh cac thong

£ \
W A va m

Xay dung h¢ thong khung d4 va nirt né

(matrix. fractured)

N\

Tho hoa 6 ludi

S0 liéu gieng khoan

2

S6 liéu khai thac

Mo hinh khai thac d6 rong kép

S6 liéu phan tich
mau dac biét
SO ligu PVT

Du bao cac phuong an khai thac

Hinh 4. Quy trinh xay dung mé hinh hai dé rong cho mé Ca Ngir Vang
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Hinh 5. Phan bé dg réng ¢ hai hé thang matrix
va nurt né mo Ca Ngur Vang

4.2. Két qud khdp sé lidu lich si khai thac

Qua trinh tai lap lich sir dwoc thyc hién bang
cach tai lap cac sb liéu khai thac co ban (dén
31/12/2012) nhu 4ap suat day giéng, luu luong
dau khai thac, luu lugng nude bom ép, ty sb khi
dau khai thic GOR v.v... Dé phan &nh duoc
dung do6ng thai mo, mé hinh ciing tién hanh khép
ca sy phan bd dong theo s liéu khao sat PLT
(production logging tool) va tai liéu ghi nhan mat
dung dich khoan. Cac tham sb chinh duoc hiéu
chinh & day 1a su phan b d6 rdng va tham. Viéc
thay d6i phan b rdng, tham duogc thuc hién truc
tiép trén mo hinh dia chat 3D bang phuong phap
“krigging”.

Sau khi tién hanh cac hiéu chinh nhu da trinh
bay & trén, két qua khép tai lap lich sir cho két
qua khép s liéu &p suat va phan bé dong chay
rat tot. Bac biét 1a ¢ giéng CNV-3P, giéng co
hién tugng nudc Xxdm nhap trong qué trinh khai
thac, mo hinh da phan 4nh duoc rat dang dong
thai ngap nudce (hinh 6 va 7). Nhu vay so véi kiéu
md hinh mot do rong, mod hinh d6 rong kép da
thé hién duoc nhiéu wu diém, phan anh duoc
chinh xac hon cac dong thai khai thac cua mo,
dic biét 1a vé dong thai ngap nuéc (hinh 8) va
phan bé dong chay doc than giéng.
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Hinh 6. Két qua khép lich siz khai thac giéng CNV-3P [2]



—— CONDEPTH vs. CONORAT:CNV-3P:2 (CNV-DUAL-Case5)
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Hinh 7. Két qua khép phan b dong giéng CNV-3P [2]
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Hinh 8. So sanh két qua md phong dg ngdp nudt gitta md hinh mgz do réng
va mo hinh dé rong kép [2]

5. Két luan

Mo hinh d6 rdng kép thé hién nhiéu wu diém
khi c6 thé ap dung duoc céc hé s6 dic trung cho
tac dong hoac chay qua lai gitra d6i vi nut né
(hodc cac d6i nit né 16n nhung bi 1ap nhét bai
khoéang vat thar sinh) chtra dau c6 do tham thap
véi hé théng nit né 16n dong vai trd dan dau va
chat luu khac tir via vao giéng. Nhiéu nhuoc
diém hoic sai s6 khi mo phong khai thac bang

md hinh d6 réng don cho mé phong thu hdi dau
bang phuong phap tht cap (c6 bom ép nudc) co
thé duoc khac phuc, chang han nhu mé phong tét
hon nhiéu vé sy xuét hién sém caa dong nudc
trong giéng khai thac ¢ nhitng doi niat né manh
c6 lién thdng véi giéng bom ép. Tir d6 cho phép
md hinh d6 rdng kép c6 thé dy bao dung vé kha
ning cho dong ciing nhu thu hdi cudi cung cua
céc giéng khai thac bi anh huéng dang ké do céc



d6i tham tét lién thdng truc tiép t6i giéng bom ép
hoac vung nudc ke ap.
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SUMMARY
Building the dual-porosity/dual-permeability reservoir models for the CaNguVang naturally
fractured basement reservoir
Nguyen Hai An, Nguyen Hoang Duc, Petro Vietnam E&P Corporation
Nguyen The Vinh, Le Xuan Lan, Hanoi University of Mining and Geology
Nguyen Bao Trung, Vietnam Petroleum Institute
Le Huy Hoang, Hoang Long JOC
Le Manh Cuong, Lam Son JOC

Ca Ngu Vang fractured granitic basement reservoir consists of at least two porosity-
permeability system that could be modeled by classifying of fractured zones based on the proportion
of micro fracture and macro fracture. It's indicated by: (i) The results of core analysis from wells of
neighbour field as BachHo basement reservoir; (ii) The DST analysis results of CaVang wells.

In Vietnam, the operators have been used single porosity model to simulate production
performance in fractured basement reservoirs. However, well behavior shows difficulties in
production prediction that usually leading to overestimation. Many operators have had researches,
development and building difference modeling method, even with dual porosity model. Although
there are several innovative ideas, but still lacks appropriate model for forecasting and evaluating.

In fact, the single porosity model behavior could not capture production data, especially water-
breakthrough and production forecast. Therefore, the second concept of dual porosity model was used
for modeling Ca Ngu Vang fractured basement reservoir. This paper is focused on the modeling
methodology for setting up reliable flow model of heterogeneous fractured granitic basement
reservoir with inteagrated data.



