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Ung dung mé hinh dia chit 3D trong danh gia trir lvong dau tai
ché mé Péng Duong thudc L6 02/97, bén triing Ciru Long
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TOM TAT

Du dang d6i pho khiang hodng, dau khi van [a tai nguyén nang lugng chua thé thay thé. Tuy nhién
la ngudn tai nguyén khong téi tao, nhu vay ngoai viéc ma rong tim kiém, viéc khai thac hop ly cac
mo hién hitu la thach thiic cho phan khic tim kiém tham do va khai thac. Két hop hé phuong phap
gbém thu thap, xt ly, phan tich cac tai liéu va dir liéu da cé; két qua bai bao da xac dinh chu trinh
xay dung mo hinh tham s6 phu hop véi déi tugng nghién clu déng thai tng dung dia thong ké
nham ndi suy cac dac tinh dia chat cing nhu danh gid do tin cdy va gidm thiéu rui ro. Trong nghién
cu nay mo hinh dia chat ba chiéu (3D) dugc thiét [ap theo tai liéu cap nhat, gom tai liéu dia chat,
dia chan, dia vat ly giéng khoan, thif via va la co s& danh gid trir lugng dau tai chd ban dau, ho trg
déc luc cho xay dung céc phuong &n kinh té ky thuat trong phét trién mo. Két qua mé hinh da
lam sédng té tham s6 via chita trong thanh hé Mioxen, du dodn ddi chia tiém nang; phan anh dac
trung phan bé than dau trong khong gian 3 chiéu. M6 hinh dia chét 3D clia mo Dong Duong vdi
chu trinh dugc thiét lap trén co s& ting dung clia cac phuong phép dia théng ké, mé phong ngau
nhién va dugc 4p dung dé dién ta tinh déng nhat clia via cling nhu xay dung cac mo hinh thudc
tinh. Qua trinh kiém tra d6 chinh x4c ctia mé hinh dugc tién hanh bang cach so sanh di liéu tir mé
hinh va d liéu dau vao: dia chén, dia chat, bdo céo trir lugng tai chd,..cho thay rang khéng cé su
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sai 1éch nao qua gidi han cho phép.

Tu khoa: mo hinh 3D, tham s6 via chia, tiém nang dau khi, trlr lugng tai chd

GIGI THIEU

Viéc x4y dyng mo hinh dia chat da xuét hién trén thé
gidi tl rat lau va déu dugc x4y dung dya trén mo
hinh dia chat hai chiéu (2D). M6t s6 md hinh dia
chat 3 chiéu (3D) dau tién dugdc xay dung tif nhiing
nam 1940 nhung cht yéu la mo6 hinh tinh va con rét
don gian (vi du: mo6 hinh mo Sullivan tai Canada).
Mo hinh moé phéng dia chat ba chiéu thuc sy phat
trién khi x4y dung trén mdy tinh két hgp véi phuong
phap dia théng ké'2, danh d4u vao nim 1972 do
G.G.Walton tién hanh trén may tinh GSI Seiscrop Ta-
ble. Trong nhiing nam tiép theo, sy phat trién cta
cong nghé thong tin ciing 1am thay d6i r6 rét trong
phuong phdp va cach tiép cin nhim phu vu viéc xay
dyng m6 hinh dia chit ba chiéu®.

Dén nay cic nghién cttu lién quan dén xay dung mo
hinh dija chat ba chiéu st dung trong c6ng nghiép dau
khi tai Viét Nam chu yéu dp dung cac phuong phap
tiép can va két qua nghién ciiu trén thé gigi?. Két qua
ap dung cho cac d6i tugng dau khi trong nudc duge
trinh bay phan 16n thong qua cac bdo cdo phit trién
mo cic du 4n dau khi va luin vin thac si, luan 4n tién

si.

Tai Viét Nam, d6i tugng dau khi ndm trong ting méng
nitné c6 dac diém khdc biét so véi cac doi tugng chuia
truyén thong nhu cat két hay cacbonat. D6i tugng
nghién ctiu tAng chida thudc dang da trdm tich hat vun
6 tinh bat dong nhat cao va dat ra nhiéu thach thic
déi véi cac cong ty ddu khi dang hoat dong & Viét
Nam ciing nhu trén thé giéi trong viéc nghién ctiu
tdng mong. Chinh vi vy, hé phuong phép nghién ctiu
x4y dyng mo hinh dia chat ba chiéu trong méng dang
phét trién va dp dung rat nhiéu trong nudc.

Mo Dong Duong ndm & phia Tay Bic L6 02/97 nim
phia Dong Béc Bén triing Cttu Long, ngoai khoi thém
luc dia Viét Nam cach thanh ph6 Viing Tau khoang
160 km vé phia Dong, cich mo Ruby (16 01/10)
khodng 26 km vé phia Nam, mé Rang Pong 35 km
vé phia Pong-Bac (Hinh 1). D¢ sdu muc nudc bién
dao dong tii 60-70 m.

Nhin chung dia tdng va méi trudng ling dong trim
tich cia mé Dong Duong phu hgp véi dia ting cta
bé Ciliu Long. Dia ting ctia m6 Dong Duong bao
gom Plioxen dén hién tai (Thanh hé Bién Dong, Tap
A), Mioxen trén (Thanh hé Péng Nai, Tap BIII),
Mioxen gitia (Thanh hé Cén Son trén-dudi, Tap BIL.2
va BIL1), Mioxen duéi (Thanh hé Bach H§ trén-

Trich dan bai bao nay: Tuan N, Xuan TV, Kha N X, Thanh T Q, Lan T D, Triéu T T. Ung dung mé hinh dia
chét 3D trong danh gia trit luong dau tai ché mé Déng Duong thudc L6 02/97, bén triing Ciiu Long .
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Hinh 1: Vj tri mé Déng Duong®

dudi, Tap BL.2 va BL1), Oligoxen trén (Thanh hé Tra
Tan trén-gitia, Tap C va D), Oligoxen dudi (Thanh
hé Tra Tan dudi, Tap E) va mong trudc Dé Tam.
Mo bong Do cé cac d6i chiia dau 1a cat két cla
thanh hé Péng Nai (Via BIII), thanh hé Cén Son
trén (Via BIL.2.20, BII1.2.30), thanh hé C6n Son dudi
(Via BII.1.10), thanh hé Bach H& trén (Via B1.2.30) va
mong trudc D¢ Tam (Bang 1).

bic diém bay chita ctia mé Dong Duong la dang khép
kin 4 chiéu va khép kin vao dut gay 4 chiéu pha lén
khéi mong ning cao c6 huéng Pong Bic - Tay Nam
(Hinh 2).

CO SO DU LIEU

B¢ tai liéu dugc stt dung lam thong s6 ddu vao cho
mo hinh dia chat bao gom: Tai liéu dia chat, tai liéu
dia vét ly giéng khoan, va tai liéu lién quan khéc. Cac
dit liéu nay dugc cap nhat dén thoi diém x4y dung dé
dam bdo tinh thdi sy ctia mo6 hinh.

Tai liéu dia chan

o Tailiéu thu nd va x ly:
Trong qua trinh thu thap tai liéu ti nha thau, nhém
nghién ctu da st dung cac cube dia chdn (Hinh 3,
Béng 2) d€ danh gia chét lugng va minh giai.
Sau khi xem xét toan bo tai liéu dia chin khu vuc
nghién ctu, tdc gia nhin dinh: chat lugng tai liéu dia
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chén t6t hon qua cic lan xt 1y va tai xt ly. Déc biét,
cube dia chén tdi xt Iy ndm 2011 HFCBM cho thay su
cai thién vé tin hiéu va sy lién tuc ctia cdc pha dia chin
trong classtic cting nhu hinh anh r6 rang hon ctia cac
déi dut gay trong mong. Do d6, tac gia nghién ctiu
théy rdng viéc st dung cube dia chdn 3D HFCBM cho
nghién ctiu nay 13 t6i vu so véi cac cube dia chin hién
co.

o Tailiéu minh giai:

Cac tai liéu minh giai bao gom cdc horizon, fault stick
minh giai trong mién depth, fault polygons, va cic
ban d6 time-depth. Cac minh gii horizon bao gom:
BSMT, Top E, Top E-20, Top BI.1, Top BI.2, Top BIL.1,
Top BIL.2. Ngoai cac ban d6 trong mién Time-Depth
cho cac mét phan xa chinh, cling cung c4p cac ban d6
tap via tai khu viic méi mé Dong Duong (Hinh 4)
Mo boéng Duong: ban do6 cac tap via BIL2.10,
BII.2.20, BII.2.30, BII.1.10, B1.2.30

o Tailiéu VSP/Check shot va cube van toc:

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

- 1 cube vén t6c dugc x4y dung véi VPI-2015 ciing da
dugc thu thép.
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Hinh 2: Mit cét dia chan qua mé Dong Duong
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Hinh 3: Cac cube dia chan 3D khu vuc nghién ctru®

Tai liéu giéng khoan
Téng s6 21 giéng khoan da dugc khoan trong khu vuc
16 02/97, trong do 9 giéng khoan khu vic moé Déong
Duong (02/97-DD-1X, 2X, 3X, 3P, 9P, 6P, 7P, 2P, 4P).
Céc tailiéu Wireline log, cac két qua minh giai tai liéu
DVL GK 2015, tai liéu DST, MDT/RCI, tai liéu Mud-
log da thu thap dugc chi tiét nhu Bang 3.
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Bang 1: Phan chia dia ting mé Péng Duong ©

Thanh hé/tap DD-1X DD-3X DD-2X
mMD mIVDSS mMD mTVDSS mMD mTVDSS
Bién Dong (A) 94,0 62,0 96,0 67,2 96,0 67,2
DPong Nai (BIII) 354,0 322,0 355,0 322,5 353,8 325,0
Con Son Trén (BIL.2) 1325,6 1293,4 1425,8 1288,4 1322,3 1293,5
Con Son Duéi (BIL.1) 1560,6 1528,4 1739,4 1532,2 1559,8 1531,0
Bach H6 Trén (BL.2) 1764,9 1732,7 1971,0 1724,4 1768,9 1738,4
Bach HS Duéi (BL.1) 1917,1 1883,7 2163,5 1874,5 1922,4 1884,0
Tra Tan Gitia (D) 1959,9 1925,1 2213,1 1909,7 1975,4 1931,5
Tra Tan Dudi (E) - - - - - -
Mong Truéc B¢ Tam 2051,3 2009,0 2352,8 1998,0 2127,0 2050,0
Chiéu Sau Giéng Khoan (TD) 3108,0 2402,1 3358,0 2200,1 2534,0 2204,3
Bang 2: Cac théng sé chia cube dia chan qua céac thai ky ®
Cube Loai xt ly Mién Dién tich (km?)
2002 PSTM time 2026
2006 PSTM time 320
PSDM time

depth
2011 HFCBM time 430

depth
2012 GI (Geostatistic Inversion) 72
2015 3D Velocity model depth
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Hinh 4: Cac mit phan xa chinh khu vuc nghién ciu®




Bang 3: Tong hop s6 liéu PVL GK khu vuc mé Déng Duong’

LZIS

No Well TD Well Log Curve (Clastic section) Interpretation log Mater Core RCI/! DST
(mMD/ log
mTVDSS)
CAL GR LLD LLS MSFI NPHI RHOB DT VCL PHIE SW
1 DD- 3108/ X X X X X X X X X X X X - X X
1X 2402.1
2 DD- 2534/ X X X X X X X X X X X X X X X
2X 2204.3
3 DD- 3358/ X X X X X X X X X X X X X X X
3X 2200
4 DD- 1801/ Available x X X X Available Available Available  Available  Available Available X - - Clean
2P 14108 (1521- (1521-  (1521- (1521- (1521- (1521- (1521- up
1783) 1783) 1783) 1783) 1783) 1783) 1783)
5 DD- 2042/ Available x X X X Available Available Available  Available = Available Available X - - Clean
3P 1543 (850- (850- (850- (850- (850- (850- (850-1195;- up
1195;- 1195;- 1195;- 1195;- 1195;- 1195;- 1534-1777)
1534- 1534- 1534- 1534- 1534- 1534-
1777) 1777) 1777) 1777) 1777) 1777)
6 DD- 1776/ Available x X X X Available Available Available  Available  Available Available X - - Clean
4P 14125 (1554- (1554-  (1554- (1554- (1554- (1554- (1554- up
1712) 1712) 1712) 1712) 1712) 1712) 1712)
7 DD- 1800/ Available x X X X Available Available Available  Available  Available Available X - - Clean
6P 1506.6 (1516- (1516- (1516- (1516- (1516- (1516- (1516- up
1749) 1749) 1749) 1749) 1749) 1749) 1749)
8 DD- 1800/ Available x X X X Available Available Available  Available = Available Available X - X Clean
7P 1408.2 (1696- (1696- (1696- (1696- (1696- (1696- (1696- up
1796) 1796) 1796) 1796) 1796) 1796) 1796)
9 DD- 1738/ Available x X X X Available Available Available  Available  Available Available X - X Clean
9P 1409 (1221- (1221-  (1221- (1221- (1221- (1221 (1221- up

2010) 2010) 2010) 2010) 2010) 2010) 2010)
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Cac bao cao, nghién ctu, danh gia dia chat
- diavatly

Céc tai liéu béo cdo, nghién ctiu, danh gia trudc day
dugc thu thap gém két qua nghién ctiu téng quan khu
viic, d6i tugng nghién ctu, phan tich maa 16i, chét
luu via, thii via va bao cac danh gid trii lugng: TL-DD
RAR 2008, TL-DD RAR 2010, TL-DD RAR 2015.

HE PHUONG PHAP NGHIEN CUU

Quy trinh xady dung mé hinh

Mo hinh héa la mét phuong phap kha phd bién trong
cac linh vuc khoa hoc ky thuit ngay nay, trong linh
vuc tim kiém tham do va khai thidc ddu khi m6 hinh
héa van con 1& mét cong cu hitu hiéu dic dung. Mo
hinh héa la xay dung hinh anh da chiéu cho mét doi
tugng nghién cttu, cu thé trong linh vuc tim kiém,
tham do va khai thdc dau khi thi d6i tugng la cac via
chtia ddu khi!. Viéc mo hinh héa via dau khi hay mé
hinh héa mé ddu khi cung cdp mét cdi nhin truc quan
sinh dong vé cac thanh hé dit da sau trong long dit
ngép sdu hang tram, hang ngan mét dudi muc nudc
bién.

Phuong phdp mo6 hinh 3 chiéu dugc ting dung thong
qua cac phan mém chuyén dung phé bién dugc cung
cép bai cac cong ty dich vy ddu khi®. Véi dé tai nay,
phin mém Petrel dugc ap dung dé€ xay dung mo hinh
mo. Tu Hinh 5 ¢4 thé thdy x4y dung m6 hinh dia chit
mo Pong Duong chi trong pham vi xay dung mé hinh
tinh (céc budc thuc hién trong khung hinh mau do),
cac budc con lai dugc st dung cho viéc xay dung mo
hinh thuy dong va thiét ké giéng khoan khai théc.
Nhém thich ting v6i sy da dang vé thanh phén thach
hoc ctia tng chia, nhiéu phuong phap moé phong via
ra doi Ging dung cho tiing trudng hop riéng biét 10,
Cién cti nguén gbc va thanh phén thach hoc da ting
chtia c6 thé chia thanh hai loai chinh 13 trdm tich
vun (clastic rock) va méng ntit né (fractured basement
rock). Diém chung ctia hai hé phuong phép nghién
ciu ting vdi hai loai ting chia trén 1a déu thiét lap sy
phén bs d¢ rong, d6 thdm trong khong gian ba chiéu,
nhdm phuc vu cho mé phéong dong chay va danh gia
tri lugng tai ché.

Tuy nhién, gitia 2 loai d4 van ton tai nhiing khac biét
co ban. Nhu di biét, cin ci diéu kién va thoi diém
thanh tao, d¢ réng dugc chia 1am hai loai 1a d6 rong
nguyén sinh va d¢ rong thd sinh 10, Déi véi da tram
tich hat vun, d rdng nguyén sinh chu yéu la d6 rong
gilia cdc hat va ti 1 thuan vdi kich thudce ctia cac hat
nay. Thanh phan sét cang ting trong da tram tich sé
khién cho d¢ rong suy gidm. Ngoai ra, miic d¢ cd két
va qud trinh xi ming héa ciing sé anh hudng dén do
rong ctia d4. Hon nita, diéu kién va moi truong thanh
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tao c6 anh hudng rat 16n dén kich thudc va thanh
phén hat ctia tdng chifa. Do d6, trong nghién ctiu trim
tich hat vun, mé hinh tuéng d4 can dugc x4y dung dé
lam cd s& cho md phong phan bé d6 rong L. Dya vao
cach thiic gan gid tri tuéng da cho 6 ludi, hai phuong
phép thudng dugc ap dung la Object based va Pixel
based. Trén mé hinh tuéng viia thu dugc phan b6 do
rong sé dugc xay dung bang 2 phuong phép: Phuong
phép xdc dinh va phuong phap ngau nhién.

Trong pham vi bai bdo ting chiia thudc dang da tram
tich hat vun nén nhém nghién ctiu sé chi tap trung
lam r6 quy trinh xay dung mo hinh dia chit cho d6i
tugng nay. Mot mo hinh dia chit dugc xay dung hoan
chinh bao gom cdc budc sau:

o Kiém tra chét lugng s6 liéu du vao,

 Nhép dit liéu dau vao (well log, seismic)

 Xay dung md hinh cdu trac (mé hinh dut gay,
md hinh 6 ludi, tao surface, horizon, zone, lay-
ering),

« Tién hanh trung binh hod gié tri (upscaled) va
x4y dung mo hinh tuéng, mai trudng,

 Xay dyng md hinh théng s6 (md hinh d9 rong,
d6 thdm, do bao hoa nudc),

« Danh gia trii lugng (phuong phap thé tich),

« Danh gia do tin cdy ctia mo hinh.

KET QUA VA THAO LUAN
M hinh ciu trac
« MO hinh diit gay

Cube dia chdn 3D cho thdy hinh anh ddt gy trong
mong va trdm tich trong khu viyc nghién ctiu tuong
déi r6 rang. Hau hét cac dut gay chinh khong ché cdu
tao phét trién huéng DB-TN, dua vao quan sat sy thay
d6i doc theo bé mit dut gay xdc dinh dugc chung la
cdc dut gy trugt bing, hé thdng dit gay nho hon phét
trién huéng Dong - Tay va TB-DN (Hinh 6), d€ hé trg
qua trinh minh giai diit gay khu vic mét s6 thudc tinh
dia chin ddc biét nhu Ant tracking, Coherency va Dip
Azimuth da dugc ap dung.

Hé thong diit gay cta cdu tao mé Pong Duong sau khi
dugc xac dinh dugc gan vao mé hinh. O day dut gay
van chi 1a dang “thd”. M6 hinh dtit gay da pha hét cac
khoang khong thdng ding tu tAng cfu truc thip nhét
dén tang cdu tric cao nhit ctia mo hinh (Top E.20 dén
Top BIIL.2). (Hinh 7)

o Mo hinh 6 luéi
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Chuan bj va minh giai
tai liéu dau vao

Mé hinh
cau tric

Thi ét ké
giéng khoan

Mo hinh

Trung binh héa va

xay dung mo hinh ﬂ'll.'ly "y

.. Mo hinh tham s6

Danh gia rui ro % vél'ly thach hoc

Hinh 5: Cac budc xay dung mé hinh 3D8
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Hinh 6: Mit cit dia chan doc giéng khoan DD-3X & 2X°
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Hinh 7: Qua trinh chuyén d6i dir liéu tu fault stick sang fault model

Mo hinh mang 6 luéi, hinh dang ctia diit gay phai phu
hop véi dii liéu dia chat cing nhu sau khi dugc thuc
hién sé dap ting dugc moé hinh mé phong khai thac
sau nay. Mang luéi cac 6 ludi nay dugc gisi han, phan
chia béi cac yéu t6 nhu ranh giéi (boundary), huéng
(trend), diit gay (fault) va khu vuc (segment).

Do vay md hinh kich thudc 6 luéi phai thiét ké di nho
dé phan dnh dugc mic d6 bit ddng nhat ctia dic tinh
co ly via va ciing nhu khong qué 16n d€ dam bao cdu
hinh mdy tinh c6 thé chay dugc. Thong thudng mang
0 luédi dugc thiét ké cho ting chua cat 1a 100x100m,
50x50m, 25x25m tuy thudc vao kich thudc ciia méi
mo hinh.

D61 v6i ting Mioxen trén moé Dong Duong mang 6
ludi c6 kich thugc la 50x50m (I increment & J incre-
ment) dugc chon, hudng xay dung cua 6 ludi theo
hudng dut gay, chi tiét mngj 6 lugi dugc thé hién trén
Bang 4

o Tang céu tric dja chit (tao cic surfaces, hori-
zons, zones va layering)

Sau khi mé hinh hé théng dut gay va mé hinh mang
ludi hoan thanh ta ¢6 bo khung ctia mé hinh céu tric.
Khi d6 d€ mé hinh cu truc hoan chinh céc tdng chiia
chinh ciing can phai dugc phai mé hinh hod. M6 hinh
tang chda chinh tudi Mioxen thugng bao gom néc va
day. Noc va day dugc tao ra dua trén minh giai bé
mdt phan xa dia chdn va st dung gia tri well tops 1a
nhiting diém khéng ché, sao cho mo hinh néc va day
phai khép véi ban d6 néc va day cta tdng Mioxen.
(Hinh 8)
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Sau khi xtt ly v6i di liéu ctia duit gay, bé mit minh giai
dia chén, diém mdc do sau doc than giéng, mo hinh
cac ranh gidi dia chéit dugc xac dinh (Hinh 9).

Cac tang chia d4u chinh dugc chia nhé thanh cac tap
via chiia va chan tuong ting. Cdc tap via nay dugc
phéan chia trén co s6 két qué phén tich tai liéu ap suit
va lién két via chiia qua cac giéng khoan. (Hinh 10)

Xay dung mé hinh tuéng

 Trung binh hoa gia tri well log (Log upscal-
ing): bdi gid tri do DVL giéng khoan c6 ty 1é chi
tiét va rdi rac, mang tinh cuc bo, nén trudc khi
dugc stt dung nhu tai liéu ddu vao cho thiét 1ap
mod hinh tuéng cin dugc tho hoa. Két qua tho
hoéa va kiém tra d9 tin cdy tai liéu giéng khoan
dugc thé hién trén Hinh 11 va Hinh 12.

o MO hinh tuéng

Mo hinh tuéng dong vai tro quan trong trong moé hinh
dia chit, cho phép mo phdong phan bé cua cic tudng
thach hoc va moi truong tram tich trong cac 6 luéi
thod man diéu kién da dugc xdc dinh tai giéng khoan
ciing nhu hinh thai dia chat (ca dinh tinh va dinh
lugng) nhu hinh dang, kich thuédc, phuong cta cac
yéu t6 dia chét va dut gay, ti d6 lam co s¢ dé xay dung
mo hinh thong sé.

Sau khi gid trj well log dugc tho hoa, méi 6 sé dai dién
nhu 13 mét gia tri da biét dé tit 6 lam co s¢ di liéu
dau vao cho x4y dung mo hinh tuéng. M6 hinh tuéng
dugc thiét 14p bing hai ting dung chinh ctia phuong
phédp dia thong ké: Object based va Sequencail Indi-
catior Simulation. Muc dich cta phuong phéap ndi suy
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Bang 4: S4 liéu mang 6 lugi tang Mioen trén mé Pong Duong
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Prigany Ladeing

Frntrs Magetng

Rrianea [npnasnng I ey —

Hinh 10: Tao zones va players.

Hinh 11: Phan b6 tudng sau khi da dugc upscaled tai méi giéng

tii gid tri da biét ra nhiing viing lan can chua c6 gia tri.
(Hinh 13)

Viéc 4p dung phuong phép SIS da cho phép x4y dung
hoan thanh mo hinh tuéng bang (Hinh 14). Cé thé
th4y trong pham vi tdng Mioxen c6 hai tuéng chinh:
cat va sét, tudng cat chiém ty 1é 16n bi xen kep véi 16p
sét. Via BIII than cat ¢ bé day dang ké, phan bs 6n
dinh, d6ng nhit qua cac giéng thim do, theo két qua
dia vat ly giéng khoan tdng san phdm cht yéu & noc
cua via. Via BII la ting khai thac chinh véi bé day
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than cat kha 16n, phén b6 tuong d6i dong nhit qua
cac giéng khoan. Via BI than cat dang cét sét xen kep
chét lugng kém (Hinh 15).

Mb hinh théng sé
o MO hinh d6 rong

M5 hinh phén b8 d¢ rébng mé ta sy phan bé cta do
rong (thong s6 thudc tinh via) trong 6 luédi ba chiéu.
Viéc ap phan mém Petrel cho phép mo hinh héa phan
b6 d6 rong bing nhiéu phuong thic khic nhau. Can
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Hinh 12: So sédnh két qua gia tri well log, trung binh va mé hinh clia tuéng da

Iuu § m6 hinh phén b6 d6 réng dugc x4y dung dua
vao qui luit phan bd ctia mé hinh tudng, vi chi nhu
vay mdi thé hién dugc tinh lién tuc ctia do réng trong
mbi tuéng dia chat.

Trong xay dung moé hinh phén bé tham s6 via cac
phuong phép dugc dp dung phé bién la xdc dinh (De-
terministic) va ngiu nhién (Schotastic). Vi di liéu
thu thap & mo van con han ché va rai rac nén viéc st
dung phuong thiic tiép cin phuong phép ngau nhién
sé gitip chung ta mé phong hop ly va dé dang hon véi
nhiéu kich ban dé tit d6 chon ra moét két qua phu hgp
véi diéu kién dia chét cta via va di liéu dau vao. Dai
dién cho phuong phép ngau nhién d6 la phuong phép
md phong Sequential Gaussian Simulation (Hinh 16
va Hinh 17).

Két qua mo6 phong SGS cho ta thdy gid tri do rong
trong tdng Mioxen cé gid tri cao va phin b6 déu, su
phén bs do rong phd biéng ctia moé nim & 14-30%.
Via BIL.2.20 cho d¢ réng 16n nhét véi gid tri trung
binh 26%, via BI.1.10 c6 gia tri trung binh thdp nhét
14%, day la két qua phan anh dung theo tinh chat via
(Hinh 17).

« Mo hinh 6 thdm

Khéc véi gia tri d6 rdng dugc xac dinh tit két qua do
log, 4 thdm c6 thé dugc xéc dinh tu phan tich mau
161 (gia tri chi dai dién cho tai vi tri ldy mau, vdn dé dit

ra G déy la lam sao c6 thé néi suy gia tri tai mot diém
1&y mau d6 ra nhiing vi tri doc theo giéng khoan). Vin
dé nay d6i véi ting Mioxen dudi dudc giai quyét bang
cach stt dung nhiéu két qua phén tich, nghién ctu tu
d6 rat ra duge mdi tuong quan gitia gia tri d6 thim
v6i gid tri d6 rong (chi 4p dung cho thanh hé classic)
(Hinh 19).

Tl méi quan hé réng thim, moé hinh réng thim sé
dugc xay dung (Hinh 20). Nhin chung gia tri d6 thim
cao & ting Mioxen dugc phan bg cao & nhiing khu vuc
c6 do rong cao, thé hién su chinh xdc gitta mdi quan
nhu da dugc xay dung.

« Mo hinh d¢ biao hoa

Mo hinh d¢ bao hoa nudc dugc x4y dung dua trén mo
hinh phéin b6 d6 rong va d6 thdm két hgp v6i ham J-
Function. Sau khi x4y dyng mé hinh d6 bao hoa két
qué cin dugc doi chiéu véi két qua dia vat ly giéng
khoan d€ dénh gia d6 tin ciy ctia m6 hinh. Két qua
sau khi 4p dung J-Function dugc so sanh véi két qua
well log (dudng mau den) (Hinh 21). Két qua c¢6 muic
do tuong dong kha cao, phan dnh dung ban chat cta
moi trudng thach hoc ctia via. Diéu d6 chiing té md
hinh phén b6 d6 bao hoa nudc theo J-Function c6 do
tin cay cao. (Hinh 22)
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Hinh 13: Qua trinh xay dung mo hinh tudng béng phuong phép SIS

Tinh toan trit lugng dau tai ché

Trit lugng dau tai chd dugc tinh dya trén phuong
phép thé tich dugc ap dung cho tiing 6. Cac gia tri
dau vao dugc 1dy tit cdc m6 hinh thong s6 da dugc
x4y dung. Két qua cudi cing ctia md hinh d6 1 téng
gid tri tdt ca cdc 6 (Hinh 23). Tri lugng dau tai chd
dugc tinh theo cong thic:

OIIP=6, 291*BRV*N/G*Phie*(1-Sw_J])/Bo

Trong do:

« BRV (103 m3) la thé tich da chita khu vuc tinh
trtt lugng (dugc tinh todn trong moé hinh)

o N/Gla ty s6 chiéu day hiéu dung trén chiéu day
téng cta via chita

o Phie la gid tri 46 réng hiéu dung

o Sw_] la gid tri do bao hoa tinh theo ham J

¢ 6,291 1a hé s6 chuyén d6i don vi m3 sang thung
(stb)
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« Bola hé s6 thé tich thanh hé ctia dau

Két qua tinh todn tri lugng cia m6 hinh, so sanh két
qua véi bdo cdo trii lugng dau khi (ctia phuong phap
thé tich) thi khong c6 su khac biét qua 16n, d¢ sailéch
gitia hai két qua tinh toan la <10%, ndm trong gi6i han
cho phép (Bang 5). Két qua tinh toan tit m6 hinh dia
chét 3D udc tinh tuong d6i chinh xdc tri lugng dau
khi tai via chua, tit d6 c6 thé ap dung dé€ danh gid tiém
néang thuong mai va phuc vu ra quyét dinh phat trién
mo sau nay.

Nhién xét: dua vao bang 5, két qua danh gia trii lugng
ti mo hinh cho thdy d¢ dang tin cdy cao véi sy sailéch
3,5% so v6i phuong phép thé tich, d khing dinh d¢
tin cdy ctia két qua xay dung mo hinh dia chat 3 chiéu.

KET LUAN VA KIEN NGHI
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Fagies [U]

Hinh 14: M6 hinh tudng

Bang 5: So sanh két qua tri lugng tang chita Mioxen mé Pong Duong theo mé hinh va phuong phap thé tich.

Via chta Trit lugng tai cho cip 2P (triéu thung) Sai Khéc
(Mb hinh — PP thé tich)
Phuong phdp thé Mo hinh dia chit (MMbbl) (%)
tich
BIII Sand 8,2 7,53 -0,67 -8,1
BII.2.10 1,6 1,5 -0,1 -6,25
BIIL.2.20 101,5 101,23 -0,27 -0,27
BII.2.30 24,4 22,23 -2,17 -8,89
BII.1.10 19,6 17,88 -1,72 -8,7
BI.2.30 3,2 2,57 -0.63 -19,68
Trit lugng 158,5 152.94 -5,56 -3,5

Két luan

Mo hinh dia chéit 3D ctia mo6 Pong Duong véi chu
trinh dugc thiét 14p trén co s& ting dung cua cac
phuong phap dia thong ké, mo6 phong ngiu nhién va
dugc ap dung d€ dién ta tinh déng nhdt ctia via cling
nhu x4y dung cac mo hinh thudc tinh.

Két qua bai bao da xay dung thanh cong moé hinh dia
chat 3D va danh gid trii lugng tai ché ctia ddi tugng
nghién ctu. Mo hinh cdu tric duge xay dyng ti mi
bao gém 3 dit gay chinh theo hudng Dong Bic - Tay
Nam, cdc phéan 16p dugc biéu hién rd trén mo hinh
khoéng c6 su tring lap, cac 16p ludi khong bi kéo xoan.
Qua d6 mo hinh cdu tric thé hién rd nét dang bay,
lam tién dé d€ xay dung ti€p tuc cdc mo hinh tudéng
va tham s6 vat ly. M6 hinh tuéng dugc xay dung theo

phuong phép SIS, thé hién r6 dugc ham lugng cat sét
phén b6 tai mdi via. Tt m6 hinh tuéng da dugc xay
dung, ting dung st dung phuong phap SGS, m6 hinh
do rong dugc thiét lap. M6 hinh d9 thdm dugc gian
tiép x4y dung tit m6i quan hé réng - thdm qua khao
sét cdc mau 16i ciing nhu tai liéu dia vat ly giéng khoan
ctia cac cong ty dau khi. M6 hinh bao hoa nuéc dugc
x4y dung theo ham J va cdc mo hinh da xay dung.
Két qua cac mo hinh thé hién tuong d6ng nhing xu
hudéng phan b6 cta via, theo d6 khi d¢ réng va do
thdm ctia via cang cao thi d6 bao hoa nudc cang thip
va ngugc lai.

DO chinh x4c ctia mo hinh dugc tién hanh kiém tra
béng cich so sanh di liéu ti mo hinh va di liéu dau
vao (dia chén, dia chat, bdo cdo trii lugng tai chd) cho
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Hinh 15: M3t cat mé hinh tuéng

thédy khong c6 sai léch nao vuot gi6i han cho phép.

Kién nghi

Su han ché vé tai liéu mau 16i cing nhu cdc nghién ctiu
chi tiét vé tudng mai trudng tram tich da anh hudng
khoéng nho dén két qua x4y dung mo hinh tudng da
va két qua danh gid trit lugng dau tai chd. Trong giai
doan tiép theo cin cip nhat thém tai liéu mau 16i, dau
tu nghién ctiu ky hon vé tuéng va moéi trudng tram
tich, chinh stia m6 hinh cho khép hod véi dii liéu ddu
vao giam thiéu su sai st dic biét la dnh hudng dén
viéc dénh gid tri lugng tai chd cta dau.

LO1 CAM ON

Nhom téc gid xin trdn trong cadm on sy trg giap ky
thuat va dong gbép cho bai bdo ctia dong nghiép ti
Truong DH Bach Khoa Tp H6 Chi Minh, Lién danh
Viét Nga, Tong Cong ty Tham do Khai thac Dau khi.
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Nghién ctiu dugc tai trg boi Pai hoc Qudc gia Thanh
phd H6 Chi Minh (PHQG-HCM) trong khudn khé
Dé tai ma s6 C2020-20-26. Chung tdi xin cdm on
Trudng Dai hoc Bach Khoa, PHQG-HCM da hd trg
thoi gian va phuong tién vat chit cho nghién ctu nay.

DANH MUC CAC TU VIET TAT

RAR: Béo cdo danh gia trii lugng

MMbbl: Pon vi do, triéu thing

BRV: Tich khéi dé chia

Sequential Gaussian Simulation: M6 phdng tudn tu
ham Gaussian

Sequential Indicator Simulation: Mo phong ngiu
nhién

Object based: M6 phong ngau nhién trén co sd hinh
thé dia chat
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Hinh 20: Mat cit cia m6 hinh d6 tham
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Hinh 21: So sénh két qua mo hinh phan b6 d6 bao hoa nudc theo ham J véi gid trj well log

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

Hinh 22: M6 hinh d6 bao hoa dugc tinh toan theo ham J
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Hinh 23: Phan b6 xéc suat cla trt lugng tai chd 2P d6i vai dau sau khi chay 200 trudng hgp

XUNG POT LO1iCH

Toi la tac gia chinh cla ban thdo cong bs két qua
nghién ciu: “Ung dung md hinh dia chét 3D trong
danh gia trii lugng dau tai ché mo6 Pong Duong
thudc L6 02/97, bon triing Cliu Long”. T6i xin cam
két nhu sau:

o Toi va cong su dong tac gia ctia ban thdo nay da dugc
phép ctia Don vi tai trg va ctia Chu nhiém dé tai dé st
dung va cong b6 két qua nghién ctu.

o Tit ca cac tac gia c6 tén trong bai déu da doc ban
théo, da thoa thuén vé thi ty tac gid va dong y gtii bai
déng trén tap chi STDJET.

o Cong trinh nay khong c6 bat ky su xung dot vé loi
ich nao gitia cac tdc gia trong bai va véi cac tac gia
khéc.

PONG GOP CUA TACGIA

o Nguyén Tudn: Téc gia chinh cta ban thao, 13 ngusi
soan thdo bai bdo, thiét ké nghién ctu va thuc hién
céac phan tich co ban va thong ké.

o Tran Vin Xuén: tham gia vao thiét ké va thuc hién
nghién ctiu, phén tich dién gidi cdc di liéu, thu thép
dii kién va thuc hién cdc phén tich co ban va thong ké.
e Nguyén Xuan Khé: tham gia vao thiét ké va thuc
hién

nghién ctiu, phéan tich dién giai cdc di liéu, thu thép
dii kién va thuc hién cdc phén tich co ban va thong ké.
o Truong Quéc Thanh: di déng gop gidi thich dii liéu
va di thu thap di liéu, kiém tra lai bai viét.

e Tran Duic Lan: tham gia chinh stia ban thdo, c6 vin
cho qué trinh nghién cttu tit khi cong trinh vita bét
Sl40

dau.
o Tran Thai Triéu: da dong gop giai thich di liéu va di
thu thap di liéu, kiém tra lai bai viét.
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ABSTRACT

Despite the crisis, oil and gas is still an irreplaceable energy resource. However, it is a non-renewable
resource, so in addition to expanding the search, the rational exploitation of the existing fields is
a challenge for the oilfield exploration and production. Combining methods including collecting,
processing and analyzing existing documents and data; the results of the article have determined
the workflow of building a parametric model suitable for the research object and applying geo-
statistics simutaneously to interpolate geological features as well as assess reliability and reduce
risks. In this study, a three-dimensional (3D) geological model is established according to updated
datas, including geological, seismic, well log, well testing, and using as the data base for oil initially
in place estimation. Specially, effectively supported establishing economic and technical plans for
field development. The model results have clarified the reservoir parameters in Miocene formation,
predicting potential reservoirs; expression the characteristics of reservoir distribution in 3D space.
The 3D geological model of Dong Duong oilfield with a cycle is established on the basis applica-
tion of geostatistical methods, stochastic simulation and is applied to describe the homogeneity
of the reservoir as well as build up parameter models. The process of checking the accuracy of the
model is conducted by comparing the data from the model and the input data: seismic, geological,
reserve apprisal report,... illustrates that there is no difference any deviation beyond the allowable
limit.

Key words: 3D model, reservoir parameters, potential reservoir, oil initially in place
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