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Du dang doi phé khing hodng, dau khi van la tai nguyén nang lwong chua thé thay thé. Tuy nhién la
nguon tai nguyén khong tdi tao, nhuw viy ngoal viéc mo rong tim kiém, viéc khai thac hop 1y cac mé hién hitu la
théch thirc cho phdn khiic tim kiém tham do va khai théc. Két hop hé phwong phdp gom thu thap, xu Iy, phan tich
cde tai liéu va dir liéu da c6; két qua bai bdo di xdc dinh chu trinh xdy dwng mé hinh tham sé phit hop véi doi
tu"ong nghién ciru dong thoi img dung dia thong ké nham néi suy cac dac tinh dia cht ciing nhu danh gia do tin
cdy va giam thiéu riii ro. Trong nghién ciru ndy mo hinh dia chdt ba chiéu (3D) duoc thiét ldp theo tai liéu cap
nhat, gom tai li¢u dia chat, dia chan, dia vit Iy gleng khoan, thir via va la co so danh gia triv luong dau tai ché
ban dau, ho ro. ddc lwe cho xdy dung cdc phwong an kinh té ky thudt trong phat trién mo. Két quda mé hinh da lam
sang to tham s6 via chira trong thanh hé Mioxen, dy dodan doi chira tiém nang; phan dnh déc trung phdn bo thén
dau trong khéng gian 3 chiéu.

Tir khéa: mo hinh 3D, tham sb via chira, tiém nang dau khi, trit lugng tai chd.

1. GIOI THIEU

Viéc xdy dung mé hinh dia chat da xuat hién trén thé giGi tir rat lau va déu duoc xay dung dya
trén mo hinh dia cht hai chidu (2D). M6t s6 mé hinh dia chit 3 chiéu (3D) dau tién duoc xdy dung tir
nhitng nim 1940 nhung chi yéu 1a mé hinh tinh va con rat don gian (vi du: mé hinh mé Sullivan tai
Canada). M6 hinh mé phong dia chat ba chiéu thyc sy phat trién khi xay dung trén may tinh két hop véi
phuong phap dia thong ké, danh déu vao nim 1972 do G.G.Walton tién hanh trén may tinh GSI Seiscrop
Table. Trong nhitng nam tiép theo, su phat trién ciia cong nghé thong tin cling lam thay d6i 16 rét trong
phuong phap va cach tiép can nham phu vu viéc xay dung mé hinh dia chit ba chiéu.

Pén nay cac nghién ctru lién quan dén xay duyng mé hinh dia chit ba chiéu sir dung trong cong
nghiép dau khi tai Viét Nam chii yéu ap dung cac phuong phap tiép can va két qua nghién ciru trén thé
gidi. Két qua ap dung cho cac d6i tuong dau khi trong nudc dugc trinh bay phan 16n thong qua cac bao
c4o phat trién mo cac dy an dau khi va ludn van thac si, luan an tién si.

Tai Viét Nam, d6i twong dau khi nam trong tang mong nirt né co déc diém khac biét so v6i cac
d6i tuong chira truyén thong nhu cat két hay cacbonat. Déi tuong dia chit nay tinh bat dong nhét cao va
dat ra nhiéu thach thirc d6i v6i cac cong ty dau khi dang hoat dong ¢ Viét Nam ciing nhu trén thé gioi
trong viéc nghién ciru tang mong. Chinh vi vy, h¢ phuong phap nghién ciru xdy dung mo hinh dia chit
ba chiéu trong mong dang phat trién va ap dung rat nhiu trong nudc.

Mo Déng Duong nam & phia Tay Bic L6 02/97 ndm phia Dong Béc Bon triing Ciru Long, ngoai
khoi thém luc dia Viét Nam cach thanh phd Viing Tau khoang 160 km vé phia Dong, cach mé Ruby (16
01/10) khoang 26 km vé phia Nam, mo Rang Dong 35 km vé phia Dong-Bic (hinh 1). D sau myc nudc
bién dao dong tir 60-70 m.



665,885E
T

721,200E
T

776,541E
T

831,886E 887,264E 942,677E
T T T

998, 119E
T

10°30'00"N 11°00'00"N

10°00'00"N

9°30'00"N

9°00'00"N

O
7D 092/09

{2 PHU QUI ISLAND

01/10

Mé Dong Duong

-+

N
®)
1,216,356N

129

1,161,054N

130|

1,105,754N

HONG LONG}

03

1,050,456N

25 17 open <.o\\\ 131
A
o
S
04.2 00 04.1
g
z
3
' + _|®
Lt t  CONSONJOC s ]
0 30 ® 60 km \ L g
= . s L 1 \ I
106°30'00"E 107°00'00"E 107°30'00"E 108°00'00"E 108°30'00"E 109°00'00"E 109°30'00"E

Nhin chung dia tang va moi truong ling dong tram tich cia mo Déng Dwong phu hop véi dia
tang ctia bé Ctru Long. Dia ting ctia mé Pong Duong bao gdm Plioxen dén hién tai (Thanh hé Bién
bong, Tap A), Mioxen trén (Thanh hé Déng Nai, Tap BIII), Mioxen gitra (Thanh h¢ Con Son trén-dudi,
Tap BIIL.2 va BII.1), Mioxen dudi (Thanh h¢ Bach Hb trén- dudi, Tap BL.2 va BIL.1), Oligoxen trén (Thanh
hé Tra Tan trén-gitra, Tap C va D), Oligoxen dudi (Thanh hé Tra Tan dudi, Tap E) va mong trudc DE
Tam. M6 Dong D6 c6 cac dodi chira dau 1a cat két ciia thanh hé Dong Nai (Via BIII), thanh hé Con Son
trén (Via BIL.2.20, BIL.2.30), thanh hé¢ C6n Son du6i (Via BII1.10), thanh hé Bach H6 trén (Via BL.2.30)

Hinh 1: Vi tri m6 D6ng Duong [1]

va mong trudc B¢ Tam (bang 1). .
Bang 1: Phan chia dia tang mé Pong Duong[3]

DD-1X DD-3X DD-2X
Thanh hé/tap
mMD mTVDSS mMD mTVDSS mMD mTVDSS
Bién Dong
94,0 62,0 96,0 67,2 96,0 67,2
(A)
Déng Nai (BIII) 354,0 322,0 355,0 322,5 353,8 325,0
1325,6
Con Son Trén
1293,4 1425,8 1288,4 1322,3 1293,5
(BIL.2)
Con Son Duéi
1560,6 1528,4 1739,4 1532,2 1559,8 1531,0
(BIL.1)
Bach HO Trén
(BL2) 1764,9 1732,7 1971,0 1724,4 1768,9 1738,4




Bach H) Dudi
(BL1)
Tra Tan Gitra (D) | 1959,9 1925,1 2213,1 1909,7 1975,4 1931,5
Tra Tan Duéi (E) - - - - - -

1917,1 1883,7 2163,5 1874,5 1922,4 1884,0

Mong Truoc Bé
2051,3 2009,0 2352,8 1998.0 2127,0 2050,0
Tam
Chiéu Sau Giéng
3108,0 2402,1 3358,0 2200,1 2534,0 2204,3
Khoan (TD)

. bac diém’bﬁy chira cia moé Dong Duong la dang khép kin 4 chiéu va khép kin vao dit gy 4
chiéu phu Ién khoi mong nang cao c6 hudng Pong Bac — Tay Nam (hinh 2).
DD-1X DD-3X DD-2X TL-3X TL-1X TL-2X

L1700 LI7S0 L1800 L1850 L1884 1903 192211941 L2000 L2038 L2068 L2100° L2150 L2200
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o Hinh 2: Mt cat dia chan qua mo Dbong Duong [1]
2. CO SO DU LIEU & QUY TRINH XAY DUNG MO HINH
2.1.Co s6 tai liéu

Bo tai lidu dugc sir dung 1am thong s6 ddu vao cho mé hinh dia chit bao gdm: Tai liéu dia chét, tai lidu
dia vat 1y giéng khoan, va tai liéu lién quan khac. Cac dir liéu nay dugc cap nhat dén thoi diém xay dyng
dé dam bao tinh thoi su cia mo hinh.
Tai liéu dia chén

> Tai liéu thu n va xir ly:

Trong qué trinh thu thap tai lidu tir nha thau, nhém nghién ciru da sir dung cic cube dia chan
(Hinh 3, Bang 2) dé danh gia chat lugng va minh giai.

Sau khi xem xét toan bo tai liéu dia chan khu vuc nghién ctu, tdc gia nhan dinh: chét luong tai
lidu dia chan t&t hon qua cac 1an xtr Iy va tai xir ly. Dt biét, cube dia chan tai xir Iy nim 2011 HFCBM
cho thay sy cai thién vé tin hiéu va su lién tuc ciia cac pha dia chan trong classtic ciing nhu hinh anh rd
rang hon cua cac déi dit gay trong mong. Do do, tac gia nghién ctru thdy rang viéc sir dung cube dia
chin 3D HFCBM cho nghién ctru nay 1a t6i wu so voi cac cube dia chan hién co.
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Hinh 3: Céc cube dia chan 3D khu vue nghién ctru [3]
Bang 2: Céc thong s0 cua cube dia chan qua cac thoi ky [1]

e, A Dién tich
Cube Loai xtr ly Mién (km?)
2002 PSTM time 2026
PSTM time
2006 PSDM time 320
depth
time
2011 HFCBM depth 430
GI
2012 (Geostatistic Inversion) 2
2015 3D Velocity
model depth

» Tai liéu minh giai:

Céc tai liéu minh giai bao gdm céc horizon, fault stick minh giai trong mién depth, fault polygons,
va cac ban d6 time-depth. Cac minh giai horizon bao gdm: BSMT, Top E, Top E-20, Top BI.1, Top BI.2,
Top BIL1, Top BIL2. Ngoai cac ban d6 trong mién Time-Depth cho cdc mit phan xa chinh, ciing cung
cap cac ban d6 tap via tai khu vuc mdi mé Pong Duong (hinh 4)

Mo Déng Duong: ban db cac tap via BIL.2.10, BII.2.20, BI1.2.30, BIL1.10, BL.2.30
> Tai liéu VSP/Check shot va cube van téc:

- 2 giéng khoan c6 tai liéu Check shot: DD-1X, DD-2X.

- 1 cube vén tdc dugc xay dung voi VPI-2015 ciing da duoc thu thap.



Hmh 4 Cac mat phan Xa chmh khu vuc nghién cuu [3]

Tai liéu giéng khoan
Tong sb 21 giéng khoan dd duoc khoan trong khu vuc 16 02/97, trong d6 9 giéng khoan khu vuc
mo Bong Duong (02/97-DD-1X, 2X, 3X, 3P, 9P, 6P, 7P, 2P, 4P).
Céc tai liéu Wireline log, cac Kkét qua minh giai tai liéu BPVL GK 2015, tai liéu DST, MDT/RCI,
tai liéu Mudlog da thu thap duoc chi tiét nhu Bang 3.
Bang 3: Téng hop s6 liu DVL GK khu vuc mé Péng Duong [4]

Well Log Curve
TD (mMD, : : Mater| RCI
No | well (mMD/ (Clastic section) Core / DST
mTVDSS) log MDT|
CAL GR | LLD | LLS | MSFL| NPHI RHOB DT
1 |DD-1X (3108/2402.1 |x X X X X X X X X X X X - X |x
2 |DD-2X |2534/2204.3 |x X X X X X X X X X X X X X |x
3 |DD-3X [3358/2200 |x X X X X X X X X X X X X X |x
available available
available available available available | available
4 [pD-2 180M/IAI08 | (g X X K fgsarazsy| P |asaazsy| 5 |usotazss|as21-1783)
1783) 1783) - |- |[Cleanup
available available | available | available | available | available | available
5 |DD-3P |2042/1543 (850-1195; - |x X X X (850-1195; - |(850-1195; -| (850-1195; - | (850-1195; -|(850-1195; - | (850-1195; - | x
1534-1777) 1534-1777)|1534-1777 )| 1534-1777 ) |1534-1777 )|1534-1777 ) [ 1534-1777 ) Clean up
available available
available available available available | available
6 [DD-4P [1776/14125 (1554-1712) |* X X X (1554-1712) (1554- (1554-1712) (1554- (1554-1712)(1554-1712)
1712) 1712) - - |Cleanup
available available
available available available available | available
7 [DD-EP 180015066 | (i haag XX K [ |asisazag)| "5 |sigazasy| "5 |iusiea749)|(1516-1709)
1749) 1749) - |- |[Cleanup
available available
available available available available | available
8 [DD-7P [1800/14082 |\ cocnoq X X X [ |osaras)| 5% |1eos1796) 6% |i1696-179)|(1696-1796)|*
1796) 1796) - x |Cleanup
available available
available available available available | available
9 [DD-9P (1738/1409 X X X X (1221- (1221-
(1221-2010) (1221-2010) 2010) (1221-2010) 2010) (1221-2010)|(1221-2010) x  |cleanup

Cic bio cdo, nghién ciru, danh gia dia chat — dia vat ly

Céc tai lidu bao céo, nghién ctru, danh gia trudc day duoc thu thap gom két qua nghién ciru tong
quan khu vuyc, dbi tugng nghién ctru, phan tich mau 151, chat luu via, thir via va bo cac danh gia trir
luong: TL-DD RAR 2015, TL-DD RAR 2008, BB RAR 2010.

2.2.Quy trinh xdy dung mo hinh

Mo hinh hoéa la mdt phuong phap kha pho bién trong cac linh vuc khoa hoc ky thuat ngay nay,
trong linh vuc tim kiém tham do va khai thac dau khi mé hinh héa van con 1a mot céng cu hiru hiéu dic
dung. Mo hinh hoa 1a xay dung hinh anh da chiéu cho mot dbi tugng nghién cuu, cu thé trong linh vyc
tim kiém, tham do va khai thac dau khi thi ddi twong 13 cac via chira dau khi. Viéc mé hinh hoa via dau
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khi hay mo hinh héa mé dau khi cung cap mot cai nhin tryc quan sinh dong vé cac thanh hé dat da sau
trong 1ong dat ngap sdu hang trim, hang ngan mét dudi myc nudc bién .

Chuan bj va minh giai
tai liéu dau vao

¥
Thiét ké \
gieng khoan 8 \ M6 hinh

i twéng 04

Trung binh héa va . X
xay duwng mo hinh thay d\

Panh gia rui ro

Hinh 5: Mot vi du vé cac bude xay dung mé hinh 3D

Phuong phap m6 hinh 3 chidu duogc tng dung thong qua cac phan mém chuyén dung pho bién
duoc cung cap boi cac cong ty dich vy dau khi. Véi dé tai nay, phan mém Petrel dugc ap dung dé xay
dung mé hinh mé. Tir hinh 5 ¢6 thé thay xay dung mo hinh dia chdt mé Péng Duong chi trong pham vi
xay dung mo hinh tinh (cac bude thyc hién trong khung hinh mau dd), cac budc con lai duge str dung
cho viéc xdy dung m6 hinh thuy dong va thlet ké giéng khoan khai thac.

Nham thich tmg véi su da dang vé thanh phan thach hoc cta ting chira, nhiéu phwong phap mé
phong via ra doi tmg dung cho timg trudng hop riéng biét. Can ctr ngudn gde va thanh phan thach hoc
da tang chira co thé chia thanh hai loai chinh 14 trdm tich vun (clastic rock) va mong nut ne (fractured
basement rock). Diém chung cua hai hé phuong phap nghién ctru ing voi hai loai tang chura trén 1a déu
thiét 1ap su phan bd do rong, d6 thim trong khong gian ba chiéu, nham phyc vu cho mé phong dong chay
va danh gia trit lugng tai chd.

Tuy nhién, gitta 2 loai d4 van ton tai nhiing khac biét co ban. Nhu da biét, can cir didu kién va
thoi diém thanh tao, do r6ng duoc chia lam hai loai 1a do r6ng nguyén sinh va do r6ng thi sinh. Doi véi
da tram tich hat vun, do r6ng nguyén sinh chi yéu la do rong gitra cac hat va ti 1€ thudn voi kich thude
cua cac hat nay. Thanh phan sét cang tang trong d4 tram tich s& khlen cho d6 rong suy giam. Ngoai ra,
mirc d6 ¢6 két va qua trinh xi mang hoa cling s€ anh huong dén do rong cua da. Hon nira, diéu kién va
mdi truong thanh tao c6 anh hudng rat 16n dén kich thude va thanh phan hat cia ting chira. Do do, trong
nghién ctru tram tich hat vun, mé hinh tuéng d4 can dugc xay dung dé lam co s& cho mé phong phan bd
d6 rong. Duya vao cach thirc gan gia tri tudng da cho 6 ludi, hai phuong phap thuong dugc ap dung la
Object based va Pixel based. Trén mé hinh tudng vira thu dugc phan bd do rdng s& duoc xay dung bang
2 phuong phap: Phuong phéap xac dinh va phuong phap ngau nhién.

Trong pham vi bai bao ting chita thuéc dang da tram tich hat vun nén nhom nghién ctru sé chi
tap trung 1am rd quy trinh xdy dung mo hinh dia chét cho ddi twong nay. Mot mé hinh dia chat dugc xay
dung hoan chinh bao gém cac budc sau:

- Kiém tra chét luong s6 liéu dau vao,
- Nhap dit liéu dau vao (well log, seismic),
- Xay dyng mo hinh cau triic (mo hinh dt gy, mo hinh 6 ludi, tao surface, horizon, zone, layering),
Tién hanh trung binh hoa gia tri (upscaled) va xdy dyng m6 hinh tudng, méi truong,
Xay dung mé hinh thong s6 (md hinh d6 rdng, d6 thim, do bao hoa nudc),
Danh gia trir luong (phuwong phap thé tich),
- Panh gid d¢ tin cdy cia mo hinh.
KET QUA va THAO LUAN
M hinh céu tric



» Mo hinh dut gay
Cube dia chin 3D cho thay hinh anh diit gdy trong méng va trdm tich trong khu vuc nghién ctru

twong d6i rd rang. Hau hét cac dut giy chinh khéng ché cau tao phat trién huéng DB-TN, dwa vao quan
sat sy thay ddi doc theo bé mat dut giy xac dinh duoc chiing 1a cac dirt gdy truot bang, hé thong dirt gy
nhé hon phat trién huéng Pong - Tay va TB-DN (Hinh 6), dé hd trg qué trinh minh giai dut giy khu vuc

mot s6 thude tinh dia chan dac biét nhu Ant tracking, Coherency va Dip Azimuth da dugc ap dung.

- A
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day dut gy van chi la dang “th6”. M6 hinh dit gay dé phu hét cac khoang khong thang dung tir ting
cau tric thap nhit dén ting cdu tric cao nhét ciia md hinh (Top E.20 dén Top BIL.2).
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He thong dut gy cua cau tao m6 Bong Duong sau khi dugc xac dinh duoc gan vao mo hinh. @)
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Hinh 7: Qué trinh chuyen d6i dit liéu tir fault stick sang fault model

> Mo hinh o0 lwéi

Mb hinh mang 6 ludi, hinh dang cua dirt gdy phai phu hop véi dit lidu dia chat ciing nhu sau khi
dugc thuc hién s€ dap tng dugc md hinh mo phong khai thac sau nay. Mang luéi cac 6 ludi nay dugc

7



gii han, phan chia boi cac yéu td nhu ranh gidi (boundary), hudng (trend), dut gay (fault) va khu vuc
(segment).

Do vdy md hinh kich thudc 6 luéi phai thiét ké du nho dé phan anh dwoc murc do bat dong nhat
ctia dic tinh co 1y via va ciing nhu khong qué 16n dé dam bao cau hinh may tinh ¢6 thé chay duoc. Thong
thuong mang 6 ludi duoc thiét ké cho tang chira cat 1a 100x100m, 50x50m, 25x25m tuy thudc véo kich
thude ctia mdi mo hinh.

Déi v6i tang Mioxen trén mé Dong Duong mang 6 ludi ¢ kich thudc 1a 50x50m (I increment &
J increment) duogc chon, huéng xay dung cua 6 ludi theo hudng dit giy, chi tiét mngj 6 ludi duoc thé
hién trén bang 4

Béng 4: S6 liéu mang 6 ludi ting Miocen trén mo Pong Duong

Kich thuéc 6 lwdi (m) 50x50x2
S6 lwong dirt giy 13
nl x nJ x nK 96 x 60x 171
Tong s6 6 ludi 984960
S6 lwong 16p 171
S6 segment 1

> Tang ciu tric dia chit (tao cic surfaces, horizons, zones va layering)

Sau khi mé hinh hé théng dut gy va mo hinh mang ludi hoan thanh ta c6 b khung ciia mé hinh
cau trac. Khi ¢6 d& mo hinh ciu tric hoan chinh cac tang chira chinh ciing can phai dugc phai mé hinh
hoa. M6 hinh tﬁng chtra chinh tudi Miocen trén bao gém ndc va day. Noc va day duoc tao ra dya trén
minh giai bé miat phan xa dia chan va sir dung gia tri well tops 1a nhirng diém khdng ché, sao cho mo

hinh néc va day phai khorp VO’l ban d0 noc va day cua ting Miocen.
e ~0]-01 & By - S Make z
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Structural  Fauit Mode] u Stratigraphic nterval:  BIll_Sand- Bill_Sand_Base A®
framework  framework ndary  construction ~ refinem
Structural framework & Settings | @ Well adjustment | (17 2
T - ax mﬂmrmr e (iz) ==
® [J o2 - m | @ Bu_sand =) |44 Bill_Sand (WellTop_TLDD)
® (] opar
» S gl Name Color Inputtype Input Volume | status
47 O Thanglong Field
o 83 D WelTop_TLDD
o @ Atibutes
=~
= Sty
& Fouts
4 22 [ others
$4 (4] BIIl_Sand
$4 [ Bill_Sand_Base
%4 @ 8210
$4 () BII2.10_Base
$4 @ BI220
$4 ) BiI.2.20_Base
%4 @ BI2.30
$4 [ BII.2.30_Base
$4 @ Bi110
$4 & BIL1.10_Shale
N D BIL1.10_bese il
£ Input Q’Modl LRB its [[B Templates
: [5 Workflows S @ Bil_sand_Base =) | $4 Bill_Sand_Base (WellTop_TLDD)
ﬁ‘ Variables - Build from: v
[ swell_log E -
EZ &W:‘ fhm oty 102015 - Support steep slopes
2 y ainty_; i
(2 Processes |Igg Cases [ Workflows [[7) Windows + Poply 0K X Cancel

Hinh 8: Qua trinh tao cac tang cau tric
Sau khi xtr 1y véi dit 1i€u cua dut gay, bé mat minh giai dia chan, diém moc dd sau doc than
giéng, mo hinh céc ranh gidi dia chat dugc xac dinh (hinh 9).
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Hinh 9: Cac tang cau tric hoan chinh
Cac tang chua dau chinh dugc chia nho thanh cac tdp via chira va chan tuong tmg. Cac tap via
nay duoc phan chia trén co s¢ két qua phan tich tai liéu ap suat va lién két via chtra qua cac giéng khoan.

BEe~0O-T& - 50 | = Petrel E&P Software Platform - [DD]

Stratigraphy Seismic Interpretation Structural Modeling Property Modeling Fracture Modeling Reservoir Engineering Well Engineering Simulation Geomechanics

4} \ =/~ Structure tools ~ E K 4 e e caleulation | (T Define model g ~ @Qj @ [# ﬁji '/. @ //: & y
A @ Horizon clean-up ' uctural gridding () simple grid % | o g <
Structural  Fault fode! M Fillar Local model Geometrical | Structure | Make Polygon Guru
framework framework [X] Model boundary construction refinement [3] QC Manager @ SFtofautmodel fg  gridi update modeling toolsv | surface editing -
Structural frameviork Corner point gridding Grid editing Grid QC Structure Utilities Guru

& Layering with DD,MlDDLE‘MIOXEN_MODELJ&ZOIS/UM& BaseCase_50x50x2m_102015_newl' - —— @

Mzke layers
Common settings Q
Buid along:  Vertical thickness (TVT)  ~ Horizons with steep slopes
& (7] Use minimum cell thickness: include proportional fractior T
Zone speciic settings
[ER?]  Zone dison Reference suface Restore eroded. Restore base:
Name  Color Calculate Zone division Reference  Restore | Restore  status
B sm_sand B - [ @ves Proportional ¥ Number of layers: 32 Yes Yes + Done
B zoner || @ves Proportional ¥ Number of layers: 1 Yes Yes New
= 80210 | [ @ves Proportional ¥ Number of layers: 2 Yes Yes + Done
R zone2 ||| @ves Proportional ¥ Number of layers: 1 Yes Yes New
= 81220 | |x|@ves Proportional ¥ Number of layers: 52 Yes Yes + Done
R zones || @ves Proportional ¥ Number of layers: 1 Yes Yes New
= 81230 | [x|®ves Proportional ¥ Number of layers: 10 Yes Yes + Done
= Zones | x| &ves Proportional ¥ Number of layers: 1 Yes Yes New
|~ BI1_10 [ [/ @ves Proportional ¥ Number of layers: 10 Yes Yes + Done
= zones || @ves Proportional ¥ Number of layers: 1 Yes Yes New
[ Workfiows W 51230 B e Proportional ¥ Number of layers: 40 Yes Yes + Done
B vanaties
Swell_
[& Workflow
2 Copy of |
£ Processes [f [y |[vok | [xKCancal |

Opens the dialog

Hinh 10: Tao zones va players.
X4y dung mé6 hinh tuwéng
> Trung binh ho4 gia tri well log (Log upscaling): boi gia tri do DVL giéng khoan c6 ty 18 chi
tiét va roi rac, mang tinh cuc b, nén trudc khi dugce st dung nhu tai ligu dau vao cho thiét lap
md hinh tudng can dugc thd hoa. Két qua tho hoa va kiém tra do tin cay tai lidu giéng khoan
dugc thé hién trén hinh 11.



Facies [U]
Copy of Facies

[ [ — [= T [ 1. [ = [= T [T [= oy [ -

BIII_Sand-BIII_Sand base BII.2.10-BIIL.2.10 base BII2.20-BI12.20 base

[~ Wiae Clcsescs Wi [ T T Elwsedcen [~

BII.2.30-BII.2.30 base BI.1.10-BII.1.10 base BI1.2.30-BI.2.30 base

Hinh 12: So sanh két qua gi tri well log, trung binh va mé hinh ciia tuéng da
» MG hinh tuéng

Mo hinh tuéng dong vai tro quan trong trong md hinh dia chat, cho ‘pheép m6 phong phan b clia
cac tudng thach hoc va mo truong tram tich trong cac 6 ludi thoa méan diéu kién di duoc xac dinh tai
giéng khoan ciing nhu hinh thai dia chét (ca dinh tinh va dinh lwong) nhu hinh dang, kich thudc, phuong
clia cac yéu to dia chat va dut gy, tir d6 1am co s& dé xay dung mé hinh thong so. ‘

Sau khi gia tri well log dugc thd hoa, mdi 6 s& dai dién nhu 1a mot gia tri da biét dé tir d6 1am co
so dit liéu dau vao cho xay dung mé hinh tuéng. M6 hinh tuéng dugc thiét 1ap bang hai ing dung chinh
ctia phuong phap dia thong ké: Object based va Sequencail Indicatior Simulation. Muyc dich ciia phuong
phap noi suy tir gia tri da biét ra nhimg ving lan can chua c6 gia tri.

10



(59 Facies modeling with * DongDo_model/Déng D6 50x50x2m’ {éj

Make model | Hints |

Create new
? © Edit existing = Facies [U] -

) () Status ts upscaled

‘ Common M %‘ Global seed:

|51 Serd-5il_Sond Bose - EEEDD

‘ Facies

‘ No conditioning to facies. The zone is modeled in one single operation

‘\ﬁ‘”@@“ IE “EH@ Llﬁ;‘}iéﬂs 3 Sequential indicator simulation

B Facies [{;)semngs \/ Expert | (@) Hints

=) |l 0:Shale [9.39->5 %]
™ [ 1: Sand [90.61 % -> from trend]

h =l
riogram for al facies

K,

iogram |4, Fraction/Trends

(5]
Total sil 10 * i‘—‘k
Nugget 0.0001 < l

Range

Variogram type: Exponential ~

Major dir:  Minor dir:  Vertical
Anisotropy range: 992 796 6

Major direction orientation

N -0
Azimuth:  -55 Dip: 0 Lo 45
0
W
v s 45
] S 90

| acal vanvina azimi th

[« 20y ][ vOK |[XCancel |

Hinh 13: Qué trinh x4y dyng mo hinh tuéng bang phwong phap SIS
Viéc ap dung phuong phap SIS da cho phép xdy dung hoan thanh mé hinh tudng bang (hinh 14).
C6 thé thiy trong pham vi tang Mioxen c6 hai tuong chinh: cat va sét, tuong cat chiém t}”/ 1€ 16n bi xen
kep voi lop sét. Via BIII than cat c6 be day dang ké, phan b6 6n dinh, dong nhét qua cac giéng tham do,
theo két qua dia vat ly giéng khoan tang san pham chu yéu ¢ ndc cua via. Via BII 1a tang khai thac chinh

v6i bé day than cat kha 16n, phan b twong ddi dong nhat qua cac giéng khoan. Via BI than cat dang cat

sét xen kep chat lugng kém (hinh15).

Facies [U]
Copy ies

Hinh 14: M6 hinh tuéng

11
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Hinh 15: Mit cit mé hinh tudng
MGo6 hinh thong so
» Mo hinh d6 rong

Mo hinh phéan bb d6 réng mo ta sy phan bd cua do rdng (théng sb thudce tinh via) trong 6 ludi ba
chidu. Viéc ap phan mém Petrel cho phép md hinh héa phén bd d6 rong bang nhiéu phuong thirc khac
nhau. Can luu ¥ mo hinh phéan bd do rdng duogc xay dung dya vao qu1 luat phan bd ctia mé hinh tudng,
vi chi nhu vAy méi thé hién duoc tinh lién tuc cia 6 rong trong moi tuong dia chit.

Trong xay dung mo hinh phan bd tham s6 via cac phwong phap dugc ap dung pho bién 1a xac
dinh (Deterministic) va ngau nhién (Schotastic). Vi dir liéu thu thap 6 mo van con han ché va rai rac nén
viée str dung phuong thirc t1ep can phuong phap ngau nhién s€ giup ching ta mdé phong hop 1y va dé
dang hon véi nhiéu kich ban dé tir 46 chon ra mot két qua phu hop véi diéu kién dia chat cua via va dit
liu ddu vao. Pai dién cho phuong phap ngau nhién d6 1a phuong phap mé phong Sequential Gaussian
Simulation (hinh 16 va 17).

78 m- =as
MD [sSTvD| Phie_Unc[u] | MD |SSTVD| Phie_Unc [U]

MD [SSTVD| _Phie_Unc [U]
1:771 [0.0251 ma/m3 0.3764 1771 | 0.0348 ma/m30.355¢)

1:771 [0.0000 m3/m3 0.3600

" Phie 2015 | Phie 2015 | | Phie 2015 |
1515.631483. 1 1511 I 1658.731466. 1639.331466.
Bll.2.20_Base p—— —F — 38 ES +
- 1522.2F-1490 w19 E
675.8F1480 15 F 1480
1532.24-1500
BIlL2.30 —— —F — L 68821490 16¢3 1490
1542251510 &= —— — ey
- / —
700.4F1500 17213 F 1500 —
1552241520 4 I ]
] +1510 22 F15
BIl.2.30_Base ©—>¥ == 712631610 T )
724.33-1520 — 3 1520
BIL1.10 et =5
736.91530 5 H‘%x iy {s22 1530 S0
1582.2-1550 = / -
1749 $1540 / 19575 15403 —
1592.23-1560 — — — S0 |
BIl.1.10_Shale (H—f— —& —
1761 F1550 3 N 3
1603.34-1571 3 1765.831553. @204 Fossez)

Hinh 16: So sanh két qua phan bo do rong md hinh va két qua tir gia tri Well log
12



Hinh 17: Két qua mé hinh d6 réng trong mé hinh
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Hinh 18 :Mit cit mé hinh do rong

Két qua m6 phong SGS cho ta thiy gia tri d6 rong trong tang Mioxen phan b t6t, sy phan bd do
rong phd bleng ctia m6 nam & 14-30%. Via BIL.2.20 cho d¢ rdng 16n nhat véi gia tri trung binh 26%, via
BI.1.10 c6 gié tri trung binh thap nhit 14%, déy 1a két qua phan anh ding theo tinh chat via (hinh 18).

> MO hinh d thim
13



Khac véi gia tri dd réng dugc xac dinh tir Kkét qua do log, do tham c6 thé duge xac dinh tur phan
tich mau 13i (gia tri chi dai dién cho tai vi tri 14y mau, vin dé dit ra ¢ day 1a 1am sao c6 thé ndi suy gia
tri tai mot diém le‘iy mau d6 ra nhiing vi tri doc theo giéng khoan). Vén dé nay ddi voi té‘lng Mioxen ha
duoc giai quyét bang cach sir dung nhiéu két qua phan tich, nghién ciru tir 6 rut ra duoc mbi tuong quan
giita gia tri d6 thAm véi gia tri d rdng (chi 4p dung cho thanh hé classic) (hinh 19).

10000 y = 1.2E-08x®
2 =0.92
| Y
_‘
1000 ALY adNi o
|y = 3E-08x8038 prd
100 LI RE=09973 [ LA/
a - H y = 1E-08x7-5086
E y ARy, R?=0.9999
/

2 10 o/ | /

:E ¥4 rd

©

2 /7

£ /

g .

F 4
0.1 11 )
1y
/
0.01 {

0.001
0.0001 \AR/ [ e Sandstone-Horzontal-Core] |

. 0 5 10 15 20 25 30 35 40 45 50

Porosity (%)

Hinh 19: Quan hé¢ d¢ rSng va do thim tai ting Mioxen[4]
Tir mbi quan hé rdng thdm, mo hinh réng thim s& duoc xay dung (hinh 20). Nhin chung gia tri
do tharn cao & ting Mioxen dugc phin bd cao & nhitng khu vuc c¢6 do rong cao, thé hién su chinh xac
gitta mdi quan nhu dd duoc xay dung.
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Hinh 20: Mt cit ciia md hinh d6 thAm
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> MB& hinh do bio hoa

Mb hinh d6 bio hoa nudc dugc xdy dung dwa trén md hinh phan bb d réng va d6 tham két hop
v6i ham J-Function. Sau khi xdy dung mo hinh d6 bio hoa két qua can dugc ddi chiéu véi két qua dia
vat Iy giéng khoan dé danh gia do tin cdy ctia md hinh. Két qua sau khi ap dung J-Function dugc so sanh
v6i két qua well log (dudng mau den) (hinh 21). Két qua c6 mirc do trong dong kha cao, phan anh dung
ban chét ctia méi truong thach hoc cia via. Diéu d6 chimg t6 mo hinh phan b d6 bdo hoa nudc theo J-
Function c6 d¢ tin cdy cao.

[®]R Tssvo (& Wellsection tem -] [0 13 W [B | [0 > 7 Undef - @[5 2 i Bl - Reltive [ 6503897 E-m- Qe ~ WE-aE ]
1023 m
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1:966__[0.00 gAPI_150.00[0 {50000 03817 1:886__[0.00 gAPI 150.00[0 1[0:0900 mam3 0 3741 1885 __[0.00 gAPI 15000]0 7[o0000
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3732 E 3' 13662
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= g —— < 5
0 r ==
1410 Err— e ¥ T 1400 —
— £ T —— =
| 120 — =
1420 ‘ - - 1410 =
water contact 4 1 - - - - eaa e it [ - = == ———=
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—— F bt
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B L e | ,\" - O water
5 1430 f
;i ;
—— T =
1450 | 10 i ;
Ed — = = 1440 =
1460 =4 1460 — i
| I| 1S 1450
g —
€0 = 0 =
i 1460 =y
10 = DBII.2.20_Ba
1480 /
BIL2.20 Base D—— = —fm T / ¥
1490
= /e
1500
BIL2.30 Pf— — —F — — 5w L0 E
D | am—
== —— .4 1510
& - 1500
water contact 4. | 1520 - ~—— BBl 230
B 1= - 1620 A T e
—— = = Il
BIl2.30_Base TN ST —— | Nt 3 5D M- {
— R —
BIL1.10 Bz = 1520 — =1 -
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watercontact Al | L Z. | - S — N o
e | S m——— ; ¥
BIL1.10_Shale -~ — —F —¥ : N | 50
_Shale - 3 = | o = o S| Bi.1.10

Hinh 21: So sanh két qua m6 hinh phan bd do bao hoa nudc

theo ham J véi gia tr

SW_new=SWi+(1-SWi)*Pow((PCe/PCn),(1/N))

Hinh 22: M6 hinh d6 bao hoa duoc tinh toan theo ham J

i well log
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Tinh toan trir lweng déu tai chd
Trit lwong dau tai chd duoc tinh dya trén phuong phap thé tich duoc ap dung cho tung 6. Céc
gia tri dau vao duoc liy tir cac mo hinh thong sé da dugc xay dung. Két qua cudi cung ctia mo hinh do
la tong gia tri tat ca cac 0. Trit luong dau tai chd duoc tinh theo cong thuc:
OI11P=6.291*BRV*N/G*Phie*(1-Sw_J)/Bo

Trong do6:

e BRV (103 m3) la thé tich da chira khu vuc tinh trit lugng (dugc tinh toan trong mé hinh)

e N/G la ty sb chiéu day hiéu dung trén chiéu day tong cua via chira

e Phie la gia tri do rSng hiéu dung

e Sw Jla gia tri 40 bao hoa tinh theo ham J

e 6.291 1a hé s6 chuyén ddi don vi thing (stb) sang m?

e Bo la hé s6 thé tich thanh hé cua dau
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Hinh 23: Phan bd xéc suét cua trit luong tai chd 2P d6i véi dau sau khi chay 200 truong hop
Két qua tinh toan trir lugng ciia mo hinh bang phuong phap thé tich, so sanh két qua voi bao co
trir lwong dau khi (RAR) thi khong c6 sy sai khac qua 16n, d6 sai 1éch gilia hai két qua tinh toan 12 <10%,
nam trong gi6i han cho phép (bang 5). Két qua tinh toan tir m6 hinh dia chat 3D wdc tinh tuong d6i chinh
xac trir luong dau khi tai via chura, tir do co thé ap dung dé danh gia tiém ning thuong mai va phuc vu ra
quyét dinh phat trién mo sau nay.
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Béng 5: So sanh két qua trir luong ting chira Mioxen moé Péng Duong tir mé hinh va phwong phép thé

tich.
So sanh trit lugng tai chd Sai Khac
cap 2P (tri¢u tring dau) (M6 hinh — RAR)
Via chtra chinh .~
Béo céo tri
Mo hinh dia
luong , (MMbbl) (%)
chat
(RAR)

BIII Sand 8.2 7.53 -0.67 -8.1
BIL.2.10 1.6 1.5 -0.1 -6.25
BIL.2.20 101.5 101.23 -0.27 -0.27
BIL.2.30 24.4 22.23 2.17 -8.89
BIL.1.10 19.6 17.88 -1.72 -8.7
BI.2.30 3.2 2.57 -0.63 -19.68

Tong trir hrgng 158.5 152.94 -5.56 3.5

Nhin Xét: dya vao bang 5, két qua danh gia trir luong tir md hinh cho thdy do dang tin cdy cao véi sy
sai 1éch 3.5% so véi bao cdo trit lugng (RAR), da khing dinh d¢ tin cay ciia két qua xdy dung mo hinh
dia chit 3 chiéu.

KET LUAN VA KIEN NGHI

Két luén:

Mo hinh dia chét 3D ciia mo Dong Duong duoc xdy dyng duva trén ing dung cua cac phuong
phap dia thong ké, phuong phap mé phong ngu nhién duoc sir dung dé bién dién tinh dong nhat cua via
cling nhu dua ra cdc mo hinh thudc tinh.

Mb hinh cdu trac dugce xdy dung ti mi bao gdm 3 dit giy chinh theo huéng Dong Bic — Tay
Nam, céc phan lop duogc biéu hién 13 trén mé hinh khong co sy trung lap, cac lop ludi khong bi kéo xoan.
Qua d6 md hinh cau truc thé hién rd nét dang bay, lam tién dé dé xay dung tiép tuc cac mé hinh tuéng
va tham sd vt 1y.

Mo hinh tuéng duoc xay dung theo phuong phap SIS, thé hién rd dugc ham lugng cat sét phan
b tai mdi via. M6 hinh d6 rong su dung phudng phap SGS dya trén m6 hinh tuéng da duoc xay dung.
Mb hinh d¢ thdm dugc suy ra tir mdi quan hé rong - thdm qua khao sat cac mau 15i. M6 hinh béo hoa
nude duge xdy dung trén ham J va cac mo hinh da xay dung. Két qua cac mo hinh thé hién twrong dong
nhitng xu hudng chung xuat hién trong via. D réng va do tham cua via cang cao thi do bao hoa nudc
cang nho va ngugc lai.

Qua trinh kiém tra d6 chinh x4c cia mé hinh dugc tiéng hanh bang cach so sanh dit liéu tir mo
hinh va dir liéu dau vao (dia chin, dia chét, bao c4o trit lwong tai chd) cho thiy ring khong co sy sai léch
nao qué gidi han cho phép.
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Kién nghi: Sy han ché vé tai liéu mau 15i ciing nhu cac nghién ctru chi tiét vé tuéng moi truong trAm
tich da anh huong khong nho dén két qua xay dung mo hinh tuéng da va két qua trir luong dau tai chd.
Trong giai doan tiép theo can cip nhat thém tai liéu mau 15i, dau tu nghién ctru ky hon v¢& tudéng va mo
truong trim tich, chinh sira mé hinh cho khop hoa voi dir liéu dau vao giam thiéu sy sai sot dac biét 1a
anh huong dén viéc danh gia trit luong tai chd ctia dau.

Lo1 cam on

Nhom tac gia xin tran trong cam on sy tro giiip ky thudt va dong gop cho bai bao cua ddng nghiép tir
Truong PH Bach Khoa Tp H6 Chi Minh, Lién danh Viét Nga, Tong Cong ty Thiam do Khai thic Dau
khi.

Nghién ctru dugc tai trg bdi Dai hoc Quéc gia Thanh phé Hb Chi Minh (PHQG-HCM) trong khudén khd
Pé tai ma s6 C2020-20-26. Chung t61 xin cam on Truong Dai hoc Bach Khoa, PHQG-HCM da hd trog
thot gian va phuong tién vat chit cho nghién ciru nay.

Danh muc tir viét tit

RAR: Béo céo danh gia trir luong

MMbbl: Pon vi do trit lwong dau, triéu thing

BRV: Tich khbi dé chta

Sequential Gaussian Simulation: Phuong phap mé phong tuan ty ham Gaussian

Sequential Indicator Simulation: Phurong phap mé phong ngiu nhién dya trén ma trin 6 mang

Object based: Phuong phap md phong ngau nhién dya trén co s hinh thé dia chat
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