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X4c dinh thong s6 via du theo lich str khai thac trén co so
Phuong phap Gauss-Newton stra doi
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Tém tét. Bai bao trinh bay viéc 4p dung phuong phap giai 13p Gauss-Newton sira d6i cho hé
phuong trinh phi tuyén dé x4c dinh théng s6 mé hinh m6 phéng cua cic via diu theo lich sir khai
thac (phuc hoi lich sir). Phuc hdi lich sir & d4y vin dya trén cic buéc co ban ciia phuong phap binh
phuong t6i thiéu (cyc tiéu hoa tdng binh phuong sai sb gitta lich sir khai thac va két qua mé
phong). Céc thong sb via nhu 46 rdng, 46 thdm hay bét ki théng sé m8 hinh mé phéng via diu cin
phai x4c dinh déu c6 thé coi 1a cac tham bién dé cyc tiéu hoa ham tdng binh phuong sai sb va bét
ky sb liéu thyc té ndo ciing c6 thé sir dung dé dua vao d4nh gid binh phuong sai s6. Mgt s ky
lhugt cling 43 dugc sir dung dé dam bao tinh hi tu va gidm thoi gian tinh khi bai ton 16n va phi
tuyén.

Trong céc tinh todn, chuong trinh mé phéng via 1a chuong trinh IMEX cia CMG, Canada.
Mot sb vi dy 4p dung cling 43 dugc thyc hién va trinh bay. Céc két qua ciing d2 dugc so snh,
d4anh gia va cho thdy qua trinh hgi ty 12 twong ddi tdt va dim bao d¢ chinh xdc. Tuy nhién thei gian

tinh tang nhanh khi kich thudc ciing nhu tinh bit ddng nhét cua via tang.

1. Mé diu

Xéc dinh cac thong s8 cho cic md hinh mb
phong 13 bai todn cin thiét va c6 y nghia quan
trong khong nhitg trong céng ngh¢ md phdng
cic via ddu ma con cé thé 4p dung cho nhiéu
van dé khac — vin & xic dinh théng s6 cho cic
moé hinh mé phong néi chung.

Viéc xic dinh thong s6 mé hinh via theo
lich str khai théc 13 céng doan quan trong dé
xiy dyng mé hinh s6 phi hgp mé phong hoat
dong, tinh toan khai thac hi¢u qua céac via dau.
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Céng viéc nay yéu ciu mot qua trinh thay ddi,
tinh thir theo cé4c thong so via gia dijnh va danh
gi4 sai sé giirta két qua tinh toédn bing mb hinh
va sb liéu quan sat thyc té. Qua trinh nay dugc
thyc hién lién tuc cho dén khi nhan dugc sy phi
hop cén thiét gitra két qua tinh va so ligu khai
thac thyc té va hién nay chi yéu 1am bing tha
cong, ton nhidu thoi gian, df tin ciy chua cao vi
vay gay khong it khé khan trong viéc & xut ké
hoach khai thac cac via diu, dic biét 14 cic via
c6 cdu tric phic tap, cac via lom, hofic mo c6
nhiéu via phan tan [1,2].

Nhi¢u phuong phap xac dinh thong sb mé
hinh via bing c4c chuong trinh - Ty déng phuc
hdi lich sir 43 dugc phat trién [3,4,5]. Trong d6
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cac phuong phap 4p dung ly thuyét dicu khién
t6i wu o ra hiéu qua va dugc sir dung nhiéu hon
ca. Tuy nhién mot s6 phuong phap doi hoi
nhiéu ky thuat phirc tap, va thudmg yéu cau phat
trién riéng chuong trinh tinh todn mé phéng via
phi hop (hoic phai cé chuong trinh ngudn dé
thay di); khoéi lugng tinh toan Iém, hiéu qua
chua cao [6,7). Ap dung phuong phap lap
Gauss-Newton cho hé phuong trinh phi tuyén
c¢6 wu diém 12 don gian, cho phép sir dung cic
phin mém mé phdéng via c6 sin (nhu 12 mét
ham 5n), véan dé 1a didu khién dugc céc file dir
liéu vao va file két qua ra ciia chuong trinh mo
phong [8]. Mic du vdy, khi sir dung tryc ticp
phuong phap l3p Gauss-Newton thudmg gép
phai vin dé hoi tu khi hé phuong trinh 13 phi
tuyén manh, vi vay 4p dung cho thyc té con khé
khin [8,9]. Trong bai bao ndy, phuong phap lap
Gauss-Newton sira dbi dugc sir dung dé gidi hé
cic phuong trinh phi tuyén thu nhan duge khi
cuc tiéu hoa ham sai s& dam bao tinh hdi ty cho
céc bai téan phi tuyén manh, dic bit 13 cic via
16m, tinh bat ddng nhét cao. Giim t6i da yéu cau
md phong, tiét kiém thoi gian tinh toan. Ngodi
ra mot s6 ky thuit cling 4 dugc 4p dung dé qua
trinh 13p vugt qua cic diem dimg hofc céc cyc
tiéu dja phuong.

Trén co s& phuong phép va thujt toan 43
phit trién, chuong trinh tinh ton xac dinh mot
s6 loai thong sé via co ban nhu 46 tham, d%
réng...cling 43 dugc tao 1ip. Chuong trinh 6
thé sir dung tryc tiép khi ding chuong trinh mé
phong via RESSIM (Vién Co hoc) hoic IMEX
(CMG, Canada, dang st dyng rfng rdi & céic
Céng ty diu khi trén Thé gi6i va Viét nam)
hoic vé&i nhitng sira d6i nhd khi ding véi mét
phin mém mo phéng via khic. Chuong trinh d3
sit dung dé xac dinh théng sé cho mjt s6 mé
hinh via vi dy. C4c két qua cho thay tit céc bai
toan déu hdi tu va cho két qua nghiém véi do
chinh x4c kha cao va hoan todn cé thé dua vao
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ap dung cho tinh toan thyc té via hién co cia
Viét Nam.

2. Xdc dinh théng s6 md hinh via ddu-khi
qua s0 ligu khai thac

2.1. M6 hink mé phong via ddu-khi

Trong tinh to4n khai thic cac via dau khi
hay nuéc ngim, cong cy hiru hiéu d3 duge phat
trién va sir dung rong ridi dé tinh toan cic
phuong an khai thac 12 cic chuong trinh, phan
mém tinh todn mo phong via. Trong cac chuong
trinh, ph?m mém nay, mé hinh sir dung hiéu qua
nhit hién nay 12 mé hinh dong chay ba pha
(dau-khi-nudc; ki hiéu véi chi s o, w, g) trong
mdi trudmg réng (Black Oil Model) [10,11].
Cac phuong trinh mé ta chuyén dong clia dong
chay ba pha trong via viét & dang'
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Trong 46 cac thong s6 clia mé hinh gdm céc

théng s6 djc trung cho tinh chat hinh hoc va vat
ly ctia méi trwdmg ciing nhu cua cac chat long
nhu: d6 rdng (@), 46 thim (k), 40 gidn no thé
tich (B), 46 nhdt (1), mat 43 (p), 46 thim tuong
d6i (k),..., g 1a luru lugng tai cdc giéng. Cac
tham bién ciua méd hinh 1 4p suat (P), do bdo
hoa cua céc pha (S).
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Ngoai ra dé dong kin hé phuong trinh, con
can thém céc biéu thirc ddng kin, cac diéu kién
ban dau va diéu kién bién [10,11].

Cac phuong trinh (1)-(3) cling véi céc biéu
thirc dong kin dugc giai bing phuong phap sb
dé thu nhan cac phan b theo thai gian cua cac
tham bién trang thai chinh cua via nhu ap suit,
d6 b3o hoa pha...trong quéa trinh khai théc.
Trong bai bdo nay chuong trinh mo phéng s
dung a2 chuong trinh imex (cmg-canada),
phuong phap giai la phuong phap sai phan hiru
han. Miac du van tdn tai nhitng kho khiin nhat
dinh, cac chuong trinh md phong via 43 dugc
phat trién va sir dung rat thanh cong trong cong
tac tinh toan cic phuong an khai thac cic via
dau khi, nuéc ngam trén thé giéi cling nhu &
Viét Nam. Tuy nhién d6 chinh xac cia cac két
qua tinh bing m6 hinh phy thugc vao tinh chinh
x4c cua cac thong s6 mé hinh via va hién nay,
khé khan 16n nhit trong ky thuit via vén I3 xac
dinh c4c thong s mé hinh, cong viéc tén rat
nhiéu thdi gian, cong sirc.

2.2. Xdc dinh théng sé via qua s6 liéu khai théc

Khi m¢t md hinh mé phong via d3 dugc xay
dung, bai toan tinh toan dy bdo cac phuong én
khai thic 12 c6 thé dugc giai quyét, vin dé con
lai trong quan ly khai thac la chon phuong an
trén co s cac tinh toan dy bao. Bai toan quan
1y nay c6 thé giai quyét trén co s& ghép nbi bai
toan md phong via v&i bai toan diéu khién t6i
uu.

Khé khin ddu tién khi ap dung phuong
phép sir dung cong cu mo phong vao thyc té la
cac thong s6 cho mé hinh mé phéng phai dugc
xac dinh phi hgp, sao cho cic két qua mé
phong mé ta ding cac quan st thyrc té. Mt mé
hinh mé phong via dling phai thoa min hai diéu
kién sau:

- Coéng cy mo phong phai cho phép lip md
hinh mé ta ding véi thyc té quan sat via.

- Cac théng sé cia mo hinh phai dugc xac
dinh ding v&i cdc théng s6 via thyc té.

Trong thyc té, viéc xac dinh chinh xac cac
thong sé cho cac md hinh cho toan b via Ia hét
sirc khé khan. Tuy nhién, mdt may min khéc 13
cac bién trang thai (4p suat, 36 bio hoa,...) c6
thé xic dinh mot cach dé dang tai cac giéng
(khai thac hoic bom ép) trong qua trinh khai
thac via (lich sir khai thic). Tir d6, v&i yéu cau
mét md hinh dung phai cho két qua ding véi
céc gia trj cua cac bién trang thai quan sit khi
cac thong s6 via dugc chon ding va ngugc lai,
chiing ta c6 thé sir dung cdc gia trj quan sat cua
cac bién trang thai 8¢ xéc dinh cac thong s0 via
théng qua cac mé hinh md phong via (phuc hbi
lich str).

3. Phuong phip lip Newton cho hé phuong
trinh phi tuyén 4p dung cho bai todn xic
dinh thong so via

3.1. Ap dung phuong phdp diéu khién 16i wu
cho bai toan xdc dinh thong 6 via

Trong thyc t¢ md phong via, cic tham bién
nhu 4p suit tai giéng, ty s& dau-nuéc, ty s6 khi-
diu thudmg dugc sir dung dé xdc dinh, hiéu
chinh cac thong s6 mé hinh via. Trong qué trinh
xac dinh, hiéu chinh cac théng sb via, mot sb
thdng s6 va tinh chit chét long coi nhu 43 biét,
mot sé thong s6 khic cin phai xac dinh. Tép
céc thong sb can phai xac dinh, hiéu chinh ky
hiéu la X(X, X;,...Xy). Muc dich dat ra trong bai
bao nay la xic dinh tip cac thdng s6 X sao cho
sai s binh phuong giira két qua tinh todn tir mo
hinh va cac gia trj quan sat thyc té cia cc tham
bién Ia bé nhat. Vi dy, néu cé bd dir ligu quan
sat 1a 4p suit tai cic giéng P,™, khi d6 ham
muyc tiéu sé la [3,8,9,12]:
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E(X, X, X,)=

< 4)
=) MR -E" (X, X,,..X,))
]

Trong d6 : w; 1 trong s6 ; P 14 gid trj 4p
sgét quan sit, P, 13 gid trj 4p suit tinh toan
bing cic chuong trinh m6 phéng via, m 13 s6
diém quan sat.

Céc théng sd cdn xac dinh X(X,X;,...Xy)
théng thudng 1a d6 rdng, 46 thAm cua cac ving
khic nhau trong via, m6i viing c6 thé mét hay
nhicu & lu6i. Dya trén cic hiéu biét vé via
théng qua cic k¥ thuét via, chiing ta c6 thé c6
dugc cac rang budc cho mién gid trj clia cac
thong s6 :

Xf<x,<x!, i=12.N (5)

Trong 86 X} va X} 13 céc gidi han mién gi4
trj cha cia cic tham sé thuong img.

Nhur vy, bai toan xac dinh thong s6 via sir
dung céac chuong trinh mo6 phong via dugc phat
biéu dudi dang bai toan t6i vu nhu sau; Xac
dinh t3p cac gia trj X(X, X,,.. Xy v&i céc rang
budc (5) dé ham sai s6 (4), E(X,,X;,.. Xy dat gia
trj cyrc tiéu.

3.2. Phuonmg phdp Gauss-Newton sira déi cho
hé phwrong trink phi tuyén

Dé cyc hoé (4) ta c6 phuong trinh

OE(X* +8X) [ ca oy, sy FHX)|
o hzg:[r‘ (X° +6X) X, 0
i=1,2..N (6)

Trong d6 X* 14 gi4 trj gia dinh ban dau cua
tip thong s, &X 14 sO gia phai tim d¢ ham E dat
cyc tiéu tai X+AX,

Sir dyng khai trién Taylor dén dao ham bic
nhét cho ham F(X) trong phuong trinh (6);
oF(X"

F(X'+6X)=F(X')+ za'x LX) )
] 0x,

Thay phuong trinh (7) vao (6), nhdn dugc

$~ OF* oF o ar*
3 =-) F'(X")——

X ar, ax, "N

z=12 N (8)

Pay 1a hé phuong trinh dang cd dién cua
phuong phap Gauss-Newton cho bai todn binh
phuong t6i thicu. Trong d6, cic dao hiam riéng
ctia ham 4n F(X) tinh dugc bing cach tinh toan
md phong véi mot thay doi cia mjt thong sb X,
trong khi git nguyén cic thong s6 khac. Ddi
vGi bai todn x4c dijnh théng s via, phuong trinh
(8) 1a phi tuyén vi vdy céc phuong phap lip
phai dugc 4p dung va ludn gip phai van d& hoi
tu. Dé giai quyét van de hdi ty, 43 c6 mot sb ky
thuit do tim dugc 4p dyng nhu do tim theo
huéng (hudng gradient cia ham hofc hudémg
cia buéc 1ip Newton), hay xip xi da thirc
[3,9,13] dé dam bao gi trji ham muyc tiéu giam
sau mdi budc Mp. Tuy nhién khi dp dung cho
cic bai todn thyc t€, cic k¥ thuit ndy ciing
khong may hiéu qua vi yéu cau chay nhiéu mé
phong xubi, qua trinh 1ap hay bj dimg & cyc tiéu
dia phuong hay cic diém yén ngya.

Trong chuong trinh tinh cua bai bio ndy
chiing toi 43 4p dung, phat trién va kiém tra mot
ky thudt don gian va hiéu qua hon, tém tit nhu
sau:

Gia si sau mdi lan gii 13p Gauss-Newton
tir (8), ching ta cé dugc gia trj X™"/=X"+4X".
gia tri ham E sau d6 dugc kiém tra tai X™*/, néu
E(X**")<E(X") thi buéc 13p goi 12 thinh cong va
tiep tuc cac budc lap tiép theo. Néu E(X™') 2
E(X") budc 1ip Gauss-Newton goi 12 khdng
thanh céng, khi 46 qua trinh do tim theo céac
huéng khéc nhau dugce dp dung [Sun Ne-Zheng,
1994]: Huéng quyét dinh & do tim s& 13

l&(" ne'u g &X" <0

= &)
l g, né'ug X" 20

Biéu thirc (9) cé nghia 1a néu & ngugc
hudng vdi gradient cia hdm muc tiéu, khi 46
hudng cin tim d, 1a hudng cua &X, ngugc lai thi
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hudéng can do tim la hudng ngugc véi gradient
ctia ham myc tiéu, -g,. Khi d6, phuong trinh l3p
(8) thay ddi va viét lai & dang

oF* aF* aF*
==Y FY(X9
:Z;(.Z oX, &x, Z ( ox,
i=12..N (10)

trong d6 I={4,} 1a ma trin don vj, A la hé sb.
Khi 4 =0, (10) tr& thanh phuong trinh lip
Gauss-Newton (9) va huéng do tim la huéng
cta &X", khi A 16n dén v6 cung, &X" tién dén 0,
va hudng do tim trung vdi huong cia —g,. Nhu
vdy sau mdi budc I3p ta ludn c6 thé tim dugc
X" = X"+ &X" sao cho E(X"")<E(X") voi &X"
xdc dinh tir (10) bing viéc tang dan gia trj cia A
Trong bai béo nay gia trj A tinh theo biéu thirc:

- Gia sir bd thong s& X°=(X°1.X°,....X°y)
- Goi chuong trinh md phong
- Tinh ham sai sé E”=£(X°)

A, =m*10*A__, +0.001 (11)

Trong d6 A,=0.0;, m=1,2... MMAX la sb lin
ting A cin thiét dé dé didu chinh hudng cho dén
khi nhin dugc diéu kién giam cia ham muyc tiéu
trong mdi budc 13p Gauss-Newton.

Pé thoat khoi cac diém dimg hodc cyc tiéu
dia phuong, cach giy nhiéu dugc thyc hién
bing cach tang lan lugt sé gia cua cic thong sb
khi tinh dao ham riéng s6 ciia ham muc tiéu
trong (10).

Trén co s& phuong phap va cac ky thuat da
trinh bay & trén, chuong trinh tinh da dugc viét
bing ngon ngtr FORTRAN. Thuit toan chinh
cua chuong trinh, trinh bay trén Hinh 1.
Chuong trinh sau d6 da chay thur, kiém tra va
tinh toan cho mét sb vi dy ap dung.

1
M=M+1

Eo<EPX P W = 4
S >
IDEL=1] - Am= M*10*A,,.,+0.001
DX°,=0.005*X°,
4 IDEL=IDEL+] |*—
Tinh dao ham F" _ F(X! +DX?)-F'(X°) |
=~ ax, DX?
!
M=0; 2,=0.0
T DX =2*IDEL*DX°,
- Tinh h s8 cua (10) +
- Gidi phuong trinh (10) tim &X DX°,=DX,
- Tinh X=X+4&X -
- Goi chuong trinh m6 phdng
- Tinh ham sai s E=E(X) Ham muyc tiéu khong gidm |«
5 v
E < EPX Khéng hdi ty >
> Hi
E<E’ - - ‘ e
'
ILAP=ILAP+1

B [ILAP<MLAP 8

Hinh 1. So dd khéi churong trinh xé4c dinh thong sb via.
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4. Cac vi dy tinh todn ap dyng

4.1. Xdc dinh thong so mé hinh via cta bai todn
SPEI

Trong bai toin nay, moé hinh via dé xuat boi
Aziz, S.O. [14] va dugc SPE (Society of
Petroleum Engineers) su duyng nhu mét trong
nhirng bai toan miu (SPE1) dé kiém tra va
chuin hoa cic chuong trinh mé phong via trude
khi cong bo va dua vao ap dung thuc té. Bai
toan nay thugc loai bai toan dong chay 3 pha, 3
chiéu, bom ép khi 5 diém. Trong 46 pha nuéc
tdn tai dang nudc lién két va khong chuyén
dong (S5,=0.12, S,=0.88, S,=0.0). Via co kich
thudc 3048x3048x30mm. Qua trinh hoat dong
clia via d3 dugc mo phong ddy du bing IMEX
v&i mé hinh via gdm 10x10x3 6 luéi. Trong via
c6 2 giéng, | giéng khai thac djt tai 6 ludi
(10,10,3), 1 giéng bom ép dat tai 6 luai (1,1,1)
(16p trén cung 12 1). Thoi gian mo6 phong 1a 10
nam.

Bang 1. Hoi tu (1P)

Két qua md phong véi tip thong sé gbc cua
bai toan nay dugc gilt lai mot phan nhu 13 sé
liéu quan sat (59 gia trj ap suat tai 6 giéng khai
thic theo th&i gian). Sau d6 cac théng sb via
duoc thay d6i dé chuong trinh xac dinh thong
s6 tim lai c4c thong s6 sao cho gia trj tinh toan
md phong phi hgp véi s6 liéu quan sat.

Céc thong sé can xac dinh 12 d5 thdm theo
huémg I ctia cic 16p (3 thong s0, gia trj 4o tham
12 bing nhau trong méi 16p). Chuong trinh d3
sir dung cho hai truémg hop la dong chay 1 pha
va hai pha (tuong (ng 1a c6 va khéng c6 giéng
bom ép). Trén Bang 1 13 két qua cia qua trinh
hoi ty va trén Hinh 2, Hinh 3 va Hinh 4 13 két
qua phyc héi lich sir sia ap suat tai 6 ludi chira
giéng khai thic, luu lugng diu va ty sd khi dau
(GOR) cho bai toan mét pha. Tuong ty Bang 2
va Hinh 5, Hinh 6 va Hinh 7 13 két qua tinh toan
cho bii todn SPE! hai pha (cé giéng bom é&p).
Két qua cho thay nghiém tim dugc & bai todn
nay gin nhu chinh x4c vi s6 thong sé it, via kha
dong nhét va kich thudc via khong 1én. Thoi
gian tinh ghi trong Bang 4.

Sai s& ham
myc tiéu

88593
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57

40
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1

Ap suat, Psia

ololulalwnlalwin]—~lo g’?

1000 1500 2000 2500
Thol glan, ngay

Hinh 2. Phyc hdi 4p suét 6 giéng khai thic (SPEI, 1 pha).
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Hinh 5. Phyc hdi 4p suit 6 giéng khai thic (SPE1, 2 pha).
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Hinh 6. Ty s6 khi ddu (GOR) (2 pha).
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4.2. Xdc dinh thong sé cho mé hinh via cua bai
toan SPEY9

Bai toan kiém tra md hinh via thir 9 cua
hiép hoi dau khi (SPE9) [15] 12 bai to4n 3 pha,
3 chiéu, via c6 kich thudc 2200x2300x110m va
c6 tinh bt ddng nhit cao (4¢ tham va do réng
thay d6i manh theo khéng gian). Via dugc khai
thac boi 25 giéng khai thac va 1 giéng bom ép,
thdi gian hoat dong 1a 2.5 ndm. Trong bai todn
nay, mé hinh via chia thanh 24x25x15 6 ludi co
do thdm khic nhau, 4§ rng cua cac 6 khac
nhau theo 16p. Dé kiém tra chuong trinh xac
dinh thong s6 mo hinh via cho bai toan nay,
cach 1am ciing dugc tién hanh tuong ty nhu bai

toan SPE1. Két qua mo phong cia bai toan
SPE9 la &p suit tai cac 6 giéng khai thic ciing
duoc giir lai nhu 12 s6 ligu quan st vé 4p suit.
Sau d6 théng so via 13 4% réng ciing bj thay ddi
dé chuong trinh tyr xdc djnh cdc gia trj d3 tham
cho timg 1&p (15 16p, lop trén cung 1a 1) sao
cho két qua mé phong phu hop véi két qua
quan sat. Qua trinh hji ty cho trong Bang 3. Két
qua phyc hdi lich sir trinh bay trén cac Hinh 8a,
8b, 8c, 8d. Tir két qua nay cho thay hoi ty cua
phuong phap ciing kha t6t mic du sb giéng hoat
dong tang dang ké, so lugng 6 ludi la tuong doi
16n va tinh bat ddng nhat cta via ting. Thoi
gian tinh ghi trong Bang 4.

Bang 3. Qua trinh hji ty cia bai toan SPE9

S614n  Saisd ham S614n  Sai sd ham

Sdlan  Sai s0 ham S61An  Saisd ham

1ap myc tiéu 13p muyc tiéu 13p muyc tiéu 1ap muyc tiéu
0 1227234
1 104874 11 3168 21 1016 31 620
2 43707 12 2807 22 983 32 538
3 15660 13 2694 23 862 33 524
4 13753 14 1538 24 844 34 508
5 7428 15 1502 25 757
6 7061 16 1273 26 715
7 6566 17 1169 27 695
8 5171 18 1095 28 678
9 4772 19 1072 29 670
10 4071 20 1025 30 628
2400
1400
<120 o
;1&0 2000
: I
3 800 [
a 1800 -
feo :
1600 -
3 40
200 1400 -
g 4 e
Thol glan (ngsy) Thol glan (ngsy)

a) Luu lugng diu giéng 9

b) Ap suft 6 chira giéng s6 9
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400 600
Thol gian (ngay)

WCUT (%}

800
Thol glan (ngay)

¢) Ty sé khi diu (GOR) giéng 9

d) Pd ngip nuéc (WCUT) giéng 9

Hinh 8. So sanh két qua phuc hdi voi két qua ban diu va quan st tai giéng 9.

Bang 4. Thoi gian tinh cla cic bai toan

6ludi  thong sb S6 lan I3p Sai 50 Théi gian
Bai toan SPE1-iP 300 3 9 1 16 phut
Bai toan SPE1-2P 300 3 10 13 60 phut
Bai toan SPE9 9000 15 34 508 360 phut

5. Két ludn

Trén co s sai s6 binh phuong t6i thiéu giira
s liéu quan st va két qua tinh toan tir m hinh,
thudt toan t8i wu d3 duge 4p dung dé xay dyng
va giai bai toan xac dinh, hiéu chinh thong sb
mo hinh cho cic md hinh md phoéng cic via
diu-khi theo s liéu quan sat tir thyc té khai
thac. Phuong lip Gauss-Newton sira déi va ky
thuat gay nhiéu di dugc ap dung dé dam bao sy
hdi tu cia qua trinh gidi tap. Mgt chuong trinh
tinh d3 dugc lap va da tién hanh tinh todn voi
mot s via vi dy. Cac két qua tinh kiém tra cho
thdy qua trinh hoi ty I3 tuong ddi t6t. Chuong
trinh hoan toan c6 kha ning phét trién, ap dung
cho thyc té khai thac cac via dau-khi ciing nhu
céc via nude ngam hién dang khai thac cua Viét
nam.

Bai bdo dugce hoan thanh voi sy tro giup
mgt phdn kinh phi tir dé tai nghién ctru khoa
hoc cua Truong Pai hoc Cong nghé- Dai hoc
Qudc gia Ha ndi va Quy nghién ctru co bdn
trong khoa hoc tu nhién.
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Model of Three-Phase Three-Dimensional Flow

Modified Gauss-Newton method for automatic
history matching

Dang The Ba

Department of Engineering Mechanics and Automation, College of Technology, VNU
144 Xuan Thuy, Hanoi, Vietnam

The paper presents an application of modified Gauss-Newton method for a nonlinear equaton
system to obtain parameters of the oil reservoir models based on production data (automatic histiry
matching). Herein, history matching still followed on the main steps of the least-square metlod
(minimizing the summing of error square between production data and modeling results). For apply to
reservoir engineering's practice, any reservoir parameters such as porosity, permeabilities...may be
treated as control variables to minimizing the error function and any production data such as vell
block pressure; water, oil and gas rate... may be used to evaluate the error function. Some techniqies
are used to ensure the convergence and save the calculating time when the reservoirs are big ind
heterogeneous.

In this study, the used simulator is IMEX (CMG, Canada). To test the algorithm and progrim,
some test cases are implemented and presented. The results are analyzed, compared and they show he
good convergence, although the calculating times are increasing as the reservoir's dimension .nd
heterogeneous increasing.



