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TOM TAT: M6 hinhdia chit cia mpt ms dau khi throng diroc xay deng Wi s6 luong 6 kesi rat 1on
(106 10 6 le6i) nham mo & chi tiét moi tneong hit dong nhit Ve dia chit cia mo. Hién nay, du i si phét
trién weot bdc cia céng ngh, cac may tinh #hhé moi nhdt van gip kho klin trong véc mé pleng cac
phuong an khai thac trén mé hinlivss lwong 6 kedi Ién nhe vay. Do do, viéc lam thra lwi mé hinh
(Upscaling) la gt buéc aan thiét nhim gidm s lwong kich thréc bai toan mé ptng nheng \in dam hio
duy tri tinh kit dong nhit ciia mai theong dia chit trong khu we ms. Bai bao 6ng hop o so Iy thuyet cia
phirong phap lam tha lwéi mo hinh va trinh baydk qui nghién ¢u ing ding cac plrong phap nay ang
nhur dé xudt gigi phap thich bp nhit cho ns Té giac tring.

1. KHAI NI EM LAM TH UA HOA, CHUY EN
POITY LE

Ban chit caa qua trinh lam tia i la trung
binh hoa cac tinh éh cia via chra va thic t#
cho thiy quéa trinh nay c6 khning lam thayddi
hoan toantic tinhdia cHit caa mé hinhdia cHit
chi tiét nhe sy phan b do rdng, thim, hinh dang
cuadut gay, & lién thdng éa cac va chra ding
nhr huéng aia dwong dong. Sai & khong thé
tranh khoi trong qua trinh lam tke ludi la hé qua
cua qua trinh chudn doi ty 1é va chit luong lam
thua héaduoc danh gia qua saidstrong Kt qua
du béo khai thacia mo hinh thy dong luc. Do
trng M cu thé c6 cac nhom céacéy to khac
nhauanh hrong manh dén két qua lam thra heéi
nén khi tén hanh lam tha hr6i can tiép cin bing
nh|eu phrong phap khac nhagé danh giaduoc
cac yeu t d6 nhim dam bao chit lugng mé hinh
sau khi lam tha hudi.

2. PHAN LOAI CAC PHUONG PHAP LAM
THUA HOA

Céc phlrong phap lam tha hoa tlrong duoc
chia lam 4 nhém chinh mtsau [1, 2, 3, 4]
2.1. Nhém 1: Thra hoa theo cac thong&dugc
chuyén doi ty I¢
- Chuyén dbi ty I6 mot pha (Single phase

- upscaling): chchu;én doi ty 1¢ thong $ do
tham tuyet ddi, d6 thdim phaduoc &p ding
truc tiép trén md hinh thy dong hrc.

- Chuyén ddi ty lé da pha (Multiphase
- phase upscaling): chéry doi ty I¢ thong $
dc},thém tuyét doi, do tham phadugc va ap
suat mao dn.
2.2. Nhém 2: Thra héa theo dén tich
- Cuc b (Local): Théng & lam thra héa
- duoc tinh toan trén it dién tich xaadinh.
- Cuc bd mo rong (Extended Local hic
- Quasi global): Théngdslam thra héaduoc
tinh toan trén it dién tich xaadinh cé xét
dén mot phan dién tich @a bién nd rong.
- Toan I (Global): Thong & lam thra
- hoéaduogc tinh toan trén toandkmé hinh
2.3. Nhém 3: thra hoa theo phrong phap thuc
hién
- Phrong phép dii tich (analytical)
- Phrong phép é (numerical)
- Phrong phap TENSOR
2.4. Nhém 4: thra hoa du tric — phan lép theo
chiéu thang dirng
- Phrong phap Proportion, Fraction
- Phrong phap Follow Top, Follow Base
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- Phuong phéap lam tha chi tét

3. PHUONG PHAP KHAO SAT

Qua trinh lam tha heGi duoc thuc hién trén
co s5 md hinhdia chit chi tiét mo Té Giac Ting
véi kich theéc 6 s 1a 50x50x0.5 mPau tién
cAu trdc md hinh chi & dugc 1am thra, saudé
cac \a chra duoc phan &p va cwéi cung 1a cac
théng $ via chra nhr Net-to-gross (NTG)do
rdng va thm dugc chuyén ddi ty 6. Sau khi lam
thwa hrgi, chit luong lam thra duoc kiém tra
bing cach so sanh cac thdng #nh ding nhr
dong thai khai thac @ bao gira mo hinh chi t

va mé hinhwéi thua nfim danh gia nic do dam
toan tinh |t dong nHit vé mat dia cHit trong mo
hinh khai thac.

Trong bai bao nay, qua trinh lamuththeo
phuong thing dung duoc khio sat KBng hai
phuong phép Proportion/Fraction vaying phap
lam thra chi tét (lam thra tr lugi 0.5m 1én 1m).

4. KET QUA KIEM TRA CHAT LUQNG
LAM TH UA LUOI DUA VAO CAC THONG
SO TINH CUA MO HINH

4.1. Théng $ hinh dang aia cac mit phan xa

va dat gay
826000 A

822000 823000 824000 825000
| | I |

Hinh 1. Hinh dang it phan xa vadat gay trge va sau khi lam tre i

Hinh 1 m6 4 hinh ding cacdat gay aa
mo hinh chi #t va cacdat gay hinh dng zig-
zag @ia md hinh kai thua. Cacdut gay dugc
lam thra wi dang zig-zag gilp cho ¥c tinh

toan trén mo hinh fty dong lyc d@ dang fn
ddng thyi khéng lamanh hrong dén chit lwong
mé hinh [5]. Hinh 1 cho #ly sr sai khac cac
mat phan xa caa hai mé hinh la khondang K.
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Hinh 2. Phan 16 caa théng 8 NTG truge va sau khi lam tra héa. (a) M6 hinh chii (truac khi lam thra); (b) M6 hinh
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lugi thua 1m; (¢) Mo hinhuéi thua Proportion/Fraction.

4.2. Céac thoéng 8 via chira
4.2.1 Thong 6 NTG

Véi phuong phap Arithmetic c6 xétién
trong © Bulk Rock Volume (BRV), gia tr
phan B NTG wa moé hinh &6 thua

Proportion/Fraction jotrung binh hoauiong déi
nhiéu, thé hién ¢ gia ti NTG=1 ch chiém
khoang 6% trong khidd mo hinh ¥6i thua 1m
lai chiém dén 14% (m6 hinh chi &t duoc xay
dung wi tudng cat NTG=1 va sét NTG=0).

4.2.2. Thong 8 d9 réng

Trang 27



Science & Technology Development, Vol 14, No.M2- 2011

[Intervals [~ |[ 20 ~ [ For zone:

[Intervals [~ 20 ~| [ For zone:

o F Log (=] Min: Max: [0.32 % ¥l Log (=) Min: [0.12 ] Max: [0.32
“w 2 4 13 3 10 1z 14 16 18 20 (|= 2 4 6 a8 10 12 14 16 18 20
15 154
125
125
104
10 a’
75
75
=
5]
254
254
o 0_12 0.15 018 0.21 0.24 027 03
012 0.15 0.8 0.21 0.24 0.27 03 Sl PHIEnd, 2000_100venz]_Geo
[ PHIEnd_2000_100vert21_Asith = = =
%  [OLes (@) Emn: 012 | B Max 032 @ % [les (@] &= M 012 | [ Max [032
E3 z 2 & B 0 12 G 8 20

% 2 4 6 8 10 2 14 16 18 20

ol
012 0.8 AL 0.21 0.24 027 02
[ FHIERd_2000_100wvert21_Asith

o = ; :
0.12 0.15 0.18 0.21 0.24 027 0.3
[ PHIEnd_2000_100vert21_Geo

Hinh 3. Két qua chuyén ddi ty 1& chodd réng bing phrong phap Arithmetic (trai) va Geomectric ghco xétdén
NTG trén md hinhugi thua 1m (hinh a) va mé hinbrdi thua Proportion/Fraction (hinh b).

Déi véi thong $ do rdng, viéc st dung hai
phuong phap Arithmetic va Geometrdé chuyén
doi ty e dong thoi co xétdén trong 5 NTG cho
thiy phuong phap Arithmetic va Geometric cho
gia ti thé tich dng (PV) cho ing \ia va gia tr
tong aia PV khéng saiéch nhéu trén hai mo
hinh lrgi thwa 1m va Proportion/Fraction (Hinh
3). Tuy nhién trong @t sb via a1 thé, sr khac
biét nay la dang K, tr 7 dén 18% cho ia
52U 10 va 52U_105 {c hai phrong phap
Arithmetic va Geometric).

4.2.3 Thong $ dp tham

Viéc so sanh cac png phap chun doi (&
ca hai md hinhai thua) cho thy gia ti do thim
theo phrong dang (K) aa phrong phap
Arithmetic-Harmonic va Harmonic-Arithmetic
hoan toan khacdar phuong phap Full Tensor va
Diagonal Tensor. Rtong phap Full Tensor va
Diagonal Tensor cho phard ldo thim twong déi
déu tir thip dén cao trong khid6 sr phan b do
thim theo plrong phap Arithmetic-Harmonic va
Harmonic-Arithmetic 4p trung plin I6n & gia ti
cao (Hinh 4).
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Hinh 4. Sy khac bét vé phan 1 do thim theo plrong thing dirng K bing phrong phap Arithmetic-
Harmonic va phrong phép Full Tensor.

Gia tii d6 thim theo plrong ngang (J) cho fly phuong phap Harmonic-Arithmetic (Hinh 9) khaéiv
cac phrong phap conai véi gia tri phan b do thim tp trung nhéu ¢ gia ti cao.
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Hinh 5. Phan 16 d6 thim theo plrong ngang (J) ing phrong phap Diagonal Tensor (tri), Arithmetic-Harmofitia)
va Harmonic-Arithmetic (pdi).

4.2.4 Thong é BRV,PV va trir lweng diu tai nhe BRV, PV va OIIP (Rng 1) Ia dt nho. Tuy
ché OllP nhién s khac bét trong phan b d¢ bao hoa au
dugc thé hién rd nét gira cAc md hinh (Hinh 6).

—_———

Sai $ gita mo hinh chi 6t va md hinh
ludi thua doi voi cac thdng 6 tinh aia md hinh
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Bang 1.So sanh it lugng diu tai chd trude va sau khi lam tra mé hinh

OlIP (mmstb)
Fine Grid Coarse Grid
Im Proportion_Fraction
49,560,600 48,203,900 46,727,800
% khéc nhau Fine Grid va Coarse Grid 1m 2.81%
% khac nhau Fine Grid va Coarse Grid PF 6.06%

Hinh 6. Ban @6 phan b d6 bao hoa &u: (a) Md hinh chi &t; (b) M6 hinh tr6i thwa 1m; (c) M6 hinhudéi thua
Proportion/Fraction.

5. KET QUA KIEM TRA MO HINH O
TRANG THAI PONG TRUGC VA SAU KHI
LAM TH UA HOA

Sau khi phan & cac théng & tinh aia mo
hinh chi tét va mé hinhwéi thua dugc khao sét,
mé hinh thiy dong luc truéc va sau khi lam tka
dugc dung dé du bao khai thac, quad chit
lugng lam thra he6i s& dugc danh gia.binh
huéng chung cho ¢ lya clon céc teong hop
khao sat nlx sau: Tméc hét viec khao sat 8§
dugc thyc hién trén quy mé toan énhim danh
gia két qua du béo khai thacim mé hinh chi &t
va cac md hinhuli thua, saud6 tién hanh kko
sét trén cac khuwe quan tong nhr khu wrc 1an
can giéng khoangdit gy va ranh @i dau nudc.

5.1. Khio sat trén quy md toan né

C6 tit ca 5 giéng khoan khai thaduoc dat
cachdéu nhau sao cho éh tich anh hrong che
phi toan  khu wrc via chra diu (Hinh 7). Cac
giéng khai thac naytugc mo via toan © nham
khao sat not cach éng thé luu lwong khai théc,
ham krgng nréc dy bao va lréng aia cacduong
dong chinh.

Két qua khao sat toan r cho thiy luu hrong
dau khai thac @ bao (Hinh 8) va xuivng duong
dong (Hinh 9) 6a moé hinh chi & va md hinh
ludi thua Wi cac phrong phap chudn déi ty lé
khac nhau lauong ddi trung khop. Tuy nhiénku
lwong diu khai thac ¢ bao i ting géng c6 s
khac bét giita md hinh chi &t va md hinh i
thwa Wi cac phrong phap chugn doi ty 18 khac
nhau nic du 6ng lru lwong diu khai thac ¢ bao
cho toan m gibng nhau (Hinh 8).
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Hinh 8. Két qua du b4o khai thaging wi mé hinh chi tt va mé hinhuéi thua 1m
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Hinh 9. Phan 6 duong dongdén cac géng khai thacdi cudi thoi diém nghién ¢u trén mo hinh chiét (a) va mo hinh
ludi thua 1m \6i cic phrong phéap chugn doi ty 1€ khac nhau. (b: Full Tensor; c: Diagonal Tensokidrmonic -
Arithmetic; e: Harmonic; f: Geometric).

Hinh 10. Vi tri cac géng khoanduoc dit tai khu wic 1an @n giéng khoan thm do TGT-2X trén mé hinh chiéti(a) va
md hinh rgi thua 1m (b)
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hinh Wdi thua trong tr nhau ¥ xu hréng ding
nhu gia ti. Hinh 12 cho thy huéng duong dong
chinh @ia mé hinh chi &t 13n mé hinh i thua la
tuong déi trang khop mic du mé hinh chi & co
nhiéu duong dong ph hon.

5.2. Khio sat cfit lwong lam thwa lwéi tai cac
vi tri 1an cén giéng khoan
_ Hinh 10 m6 4 khu wec lan @n giéng khoan
can khao sat (géng TGT-2X).
Hinh 11 cho thy luu leong chu va ham
lugng nréc dp bdo @ia md hinh chi & va mo
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Hinh 11. Két qui du bao khai thagng Wi md hinh chi it va mé hinhuoi thua 1m ti khu wc 1an @n giéng khoan
tham do TGT-2X i cac phrong phép chugn dai ty 1€ khac nhau.
5.3. Khao sat ctit lwgng mé hinh tai vi tri 1an chan ding nhr hu6ng déng chy. Hai gieng khoan
can dut gay khai thac va hai &m ép \6i cac khang my via
A g x az N toan B dugc dat song song & dat gdy ntam
Cacdut gdydong vai tro guan tng trong khio st U lugng khai thac d bao, ham on
viéc tinh toan tit lwvgng chu tai ché va céac thdng cc va ho ong i 5na do d heo. ’g
sb d& chra cho cac ia riéng bét ciing nhr anh nuac "va Aog\g r?lahpchgong hp nhglk C; eodit
huong dén dong thai khai thac i@ mb do tinh gay @a mo hinh chi &t va mo hinhidi thua.
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Hinh 12. Phan B duong dongdén cac géng khai thacdi cudi thoi diém nghién ¢u trén mo hinh chiét (hinh a) va mo
hinh i thua 1m \6i cac plwong phap chu§n doi ty 1€ khac nhau (hinh b: Full Tensor; hinh c¢: Diagonehdor; hinh d:
Arithmetic-Harmonic; hinh e: Harmonic-Arithmetic)

Viéc lam thra héadut gay khéng lam thay qua dy bao khai thac (Hinh 33cho tHy luu

doi cac thong & via chra xung quanh khuue lwong diu cing nhr ham lrong nréc khai thac
nay dodo cac thong & tinh dugc dam bao du bao trong déi trang khop gira md hinh chi
truge va sau khi lam tka hoéa la nhr nhau. Kt tiét va mod hinhwéi thua.
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Hinh 13. Két qua du bao khai thagng wi md hinh chi #t va m6 hinhwéi thua 1m i khu wuc lan @n dit gay Wi cac
phuong phép chuén doi ty 1€ khac nhau Full Tensor, Diagonal Tensor, Arithmétarmonic va Harmonic-Arithmetic.
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Arithmetic-Harmonic cho & qua twong tr véi
mo hinh chi tt (Hinh 14).

Két qua khao sat ¢ hinh dangiuong dong

tai khu lyc lan @n dat gdy cho thy céac
phuong phap Full Tensor, Diagonal Tensor va

Hinh 14. Phan B duong dongdén cac géng khai thacdi cudi thoi diém nghién ¢u trén mé hinh chidt (hinh a) va mo
hinh kegi thua 1m \6i cac phrong phéap chugn doi ty 1€ khac nhau (hinh b: Full Tensor; hinh c¢: DiagonehJor; hinh d:
Arithmetic-Harmonic; hinh e: Harmonic-Arithmetic)

5.4. Khao sét cHit lwgng mo hinh tai vi tri 1an
can ranh giéi diu nuéc

Phin lon cac va chra trong né Té Giac
Tring c6 ranh gii dau nuéc riéng bét, dodé co
kha nang m £ dugc khai thac i tinh trang
ngip neéc ssm. Khu we 1an @n ranh géi dau
nudc cin dugc quan tandic biét vi day < 1a roi
nuéc xam nlip nhanh nft. Bén giéng khoan
khai thac va bn giéng bom ép Wi cac khang
mé via toan b 3 duoc dat rat gin v6i ranh g
diu nudc nhim khao sét tru luwong khai thac d

b&o va xu kréng ham krgng nuwc khai thac theo
thoi gian (Hinh 15).

Két qua khao séat cho thy luu lrong khai thac
du bao gbng nhau gka hai mé hinh chiét va gia
tri luu hrong trong déi 6n dinh. Buong xu hréng
ham krong nxéc khai thac ¢ bao theo thi gian
cia hai mé hinh trong khuye lan d@n ranh gbi
dau nedc trong déi gidng nhau, s thay doi cac
gia ti ham lrong nrgc gitta hai mé hinh & cac
phuong phap khac nhauam trong nét khaing
hep (Hinh 16).
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Hinh 15. Vi tri giéng khoan khai thac véoin épdugc dat tai khu wc 1an @n ranh gbi dau nuéc

Hinh dangduong dong 4i khu luc lan @n tiét, trong khi d6 md hinh i thua
ranh gi dau nuoc cho thy chi c6 mo hinh i phuong phap Full Tensor, Diagonal
thva Wi phuong phap chuyn doi ty 1€ Arithmetic-Harmonic tong doi giong

i céc
Tensor va
V6i mo

Harmonic-Arithmetic 1& khac i mé hinh chi hinh chi tét (Hinh 17).
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Hinh 16. Két qua dur bao khai thagng vsi md hinh chi tét va mé hinhwoi thua 1m gi khu
vuc lan @n ranh gbi diu nréc voi cac phrong phap chugn di ty 16 khac nhau

Hinh 17. Phan B duong dongdén cac géng khai thacdi cudi thoi diém nghién ¢u trén md hinh chidt (a) va mo hinh
lugi thua 1m \6i cac phrong phap chuén doi ty 1€ khac nhau (b: Full Tensor; c: Diagonal TensorAdthmetic-

Harmonic; e: Harmonic-Arithmetic)
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6. KET LUAN

Trén @ so tong hop rén tang ly thuyét vé
phuong phap lam tha luéi mo hinh éng nhr
tim hiéu diéu kién dia chit phic tap caa mo Té
Giac Ting, cac tac gida tién hanh kho sat cac
phuong phép lam tha luéi khac nhaudi mot sb
khu wrc quan tong quyét dinh cHit lugng md
hinh réi thua nhr khu wre 1an @n giéng khoan,
dut gdy va ranh @i diu nege trong qué trinh
lam thra héa nbm lya chon phrong phéap lam

thua lusi phu hyp. Két qua khao séat cho thy tinh
bt ddng nHit caa md hinhdia chit chi tiét dwoc
bao t%n trong mé hinh khai thac ph &nh quas
tuong dong W cac thong & tinh (BRV, PV,0IIP,
phan B NTG, d6 rong va thm) ding nhr cac
thong $ dong (xu hréng cacduong dong va &
qua khai thac @ bao) trong mé hinh chiéi va mo
hinh kr6i thua déi voi phuong phép lam tha héa
phan bp chi tiét 1m.

ON THE INVESTIGATION OF UPSCALING METHODS WITH THE PURPOSE OF
RETAINING THE GEOLOGICAL HETEROGENEITY IN THE SIMUL  ATION MODEL
FOR TE GIAC TRANG FIELD

Nguyen Quoc Hung¥, Mai Cao Lan ®
(1) Cuu Long JOC Company
(2) University of Technology, VNU-HCM

ABSTRACTGeological model is normally built with huge numloérgrid cells (16 — 10 cells) in
order to model in details the geological heteroggnef an oil field. Although increasingly develape
nowadays, modern computers would be faced withtaotesl problems size in reservoir simulation.
Upscaling the geological model before running nuo@rsimulation, therefore, is greatly important to
reduce the simulation model size while retaining geological heterogeneity of the oil field. Thiegper
presents an overview of fundamental background pstaling methods and reports research results in
applying various upscaling methods as well as ssiggthe most suitable methods for Te giac trarfgetl
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