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Tom tat

Bai bdo gidi thiéu phuang phap minh gidi dia chdn toan phan (global seismic interpretation method) dugc phat trién béi Pauget
va nnk. [1]. M hinh 3D thdi gian dia chat tuong doi (3D relative geologic time, RGT) dugc xay dung truc tiép tir tai liéu dia chan la két
qué cta phuong phap nay. Trong md hinh RGT, tudi dia chat cd su ti€p dién lién tuc, dugc ni suy va xac dinh trén moi diém cda tai liéu
dia chan 3D.

Tai liéu st dung trong nghién cGu nay 1a khi dia chdn Maui 3D, bé tram tich Taranaki, ngoai khoi New Zealand. M hinh RGT vdi s6
lugng 400 mat phén xa dugc dua ra nhanh chdng trong qua trinh minh giai. Két qua cho thdy rd rang va chi tiét cac dac diém dia chat ngay
ca vdi khu vuc dia chat phiic tap ma phuong phap minh gidi dia chan truyén thong kho minh giai. Ngoai ra, viéc tich hgp cac thudc tinh
dia chan (nhu Root Mean Square - RMS, Spectral Decomposition. . .) cho phép minh gidi chi tiét hon vé dia tang, chinh xac hda cc yéu to

vé cdu triic dia chat, ddc trung via chita va moi trudng ¢ tram tich, tir d6 c6 thé phat hién cac bay chiia dia tang.

Tt khéa: Minh gidi dia chdn, thuc tinh dia chdn, mat phan xa, by chia dia tang, bé tram tich Taranaki.

1. Giéi thiéu

Gan day, cac ky thuat minh gidi dia chadn da phat trién
nhanh choéng, gilp xac dinh cac cdu tao dia chat, phat hién va
nghién ctu dac trung cla via chira. Nhin chung, cac phuong
phap minh giai truyén théng thudng phuc tap va tén nhiéu
thai gian, phu thudc vao viéc minh giadi bang tay moét sé tang
phan xa quan trong. Mac du cac cong cu lién két tu dong xac
dinh d6 tuong quan bién d6 dia chan (auto-tracking) la tién
b6 I6n nhung phuang phap nay chi c6 thé ty déng minh giai 1
tang phan xa/lan va chi gisi han trong khu vuc c6 tin hiéu dia
chan t6t, rd rang, hodc cau tric dia chat don gian.

Nhiéu phuong phap minh giai dia chdn mdai da va dang
dugc gidi thiéu dé khai thac triét dé tinh 3 chiéu cta dir liéu
va minh giai dong thai cling ldc cac tang phan xa & trong khéi
dia chan 3D [2 - 6]. Nam 2009, Pauget va nnk. dé xuit phuang
phap minh giai dia chan toan phan, gitip xay dung moé hinh dia
chat truc tiép tur tai liéu dia chan 3D [1]. Phuang phap giup tSi
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TR Ngay bai bdo duoc duyét ding: 9/3/2021.
O lgay g duyét déing.

uu hoa quy trinh minh giai dia chan véi dé chinh xac
va tin cay cao hon. Cac mat dia tang co tudi giéng
nhau & moi vi tri c6 thé dugc dua ra trén moi diém
cla tai liéu dia chan 3D, cho phép khac phuc han ché
cta su thay déi pha dia chan.

Trong nghién ctiu nay, nhom tac gid ap dung
phuong phap minh giai dia chan toan phan va tich
hop cac thudc tinh dia chan lién quan nhu RMS va
Spectral Decomposition dé lam sang té hinh anh
cac ranh gigi dia tang, lam ndi bat méi trudng tram
tich ¢6 va dac tinh cla via chira trong khdi dia chan
Maui 3D.

2. Déi tugng va phuong phap nghién ciu
2.1. Khu vuc nghién ciru

Taranaki 1a bé tram tich 16n nhat & New Zealand,
c6 dién tich 100.000 km? véi @6 day tram tich Cre-
taceous-Cenozoic khoang 10 km (Hinh 1). Qua trinh
tach gian bat dau tu cudi Cretaceous va két thuc
hoan toan trong Paleocene, véi su lang dong tram
tich nhanh trong cac khu vuc dia hao, di cung véi
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dong nhiét cao. Trong thai ky ti Paleocene dén Eocence,
ra thu dong dugc hinh thanh va phat trién trén toan bd
tiéu luc dia, t6c d6 1ang dong cham cho phép tram tich
dugc tich tu trén khu vuc thém va déng bang ven bién
trong bé Taranaki [7]. Thai ky tir Eocene mudn dén Oligo-
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Hinh 1. Vi tri cia mé khi Maui va khu vuc khdo sdt dia chdn Maui 3D, bé tram tich
Taranaki, New Zealand. Chinh stia tir King va Thrasher (1996), Higgs va nnk. (2012),
Hagque va nnk. [9].

Flatfowrm

Hinh 2. Mt cdt tir tai liéu dia chdn Maui 3D di qua cdc giéng khoan Maui (M) 1,7, 2, 6.

Dugng dut dogn mau vang I nhiing tdng phdn xa N40 va N30 trong Miocene gida, dugc

minh gidi tir Thrasher va nnk. [10]. Cdc duding mau xanh tuong ting vdi cdc mdt phdn xa
$6°106, 120, 126 va 248 dugc dua ra tir tdp mdt phdn xa - Horizon Stack (Hinh 5 - 7).
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cene sém danh dau su thi€u hut trdm tich hat vun. Sau
dé, bé tram tich Taranaki trdi qua giai doan ldng dong tu
Oligocene dén Miocene sdm, gay ra bdi su phat trién cda
ranh gidi gita mang Australia va Thai Binh Duong & khu
vuc phia Déng. Tiép theo la sy phat trién ca tram tich
da voi va sét voi & khu vuc ngoai ctia thém cho dén phan
trén cta bién thdm [8]. Su gia tdng cla vat liéu tram tich
déng gép vao su phat trién clia hé théng g& thém luc dia
trong thai ky Miocene, dan dén sy ldng dong cla cat két,
sét, bot két xen ké & khu vuc ngoai thém. Su phat trién
cla ranh gigi mang cling dan tai viéc tang mong nghich
chdm |én dut gay Taranaki va su hinh thanh ctia khu vuc
nghich chdm Tarata trong thai ky Miocene sém. Cho dén
gilia thoi ky Miocene, sunén ép 1én khu vuc phia Bac varia
phia Déng cta bé da gidm xuéng, déng thdi véi su phat
trién cia vdng cung ndi Ita duédi day bién. Trong suét thoi
ky Pliocene, vong cung ndi Ifa dich chuyén vé phia Déng
Nam vao ba va khu vuc phia Bac clia bé Taranaki bét dau
ma& réng, tao khdng gian cho su tién trién clia dudng bd
trong khoang Pliocene - Pleistocene va su boi tu tram tich
clia hé tang Giant Foresets & khu vuc dia hao phia Bac va
trung tam cla bé Taranaki.

2.2. Tai liéu dia chén 3D Maui

Tai liéu dia chan 3D Maui c6 dién tich rong khoang
1.000 km? (Hinh 1) dugc si dung trong nghién cltu nay
[a tai liéu x& ly dich chuyén theo mién thoi gian sau khi
céng. Tai liéu dia chan da dugc x ly & pha 0 (zero phase),
trong d6 su gia ting trd khang am hoc duoc hién thi bang
bién d6 duong (phan xa dinh) va su giam tr& khang am
hoc dugc hién thi bang bién d6 am (phan xa day) & trén
mat cat dia chan (Hinh 2). Khao sat dia chan 3D duoc thuc
hién véi bin size 25 x 25 m, 1.836 mau/xung, budc |ay mau
3 ms va thai gian ghi la 5.600 ms. Trong khu vuc khao sat
dia chan nay, mé khi Maui véi 17 giéng khoan tham do va
khai thac l1a mét trong nhiing mo khi condensate |6n nhat
New Zealand (Hinh 1).

2.3. Phuong phdp minh giai dia chdn toan phdn

Cac phuang phap minh giai dia chan truyén théng
gém minh gidi bang tay (manually-picking) hodc minh
giai tu dong (auto-tracking) cac tang phan xa chinh trong
khéi dia chan la qua trinh t6n nhiéu thai gian va céng suc.
Viéc minh giai chi tiét hang tram mat phan xa (horizon)
trong khéi dia chan 3D c6 dién tich hang nghin km?, véi
d6 tin cay cao chi trong thai gian ngan la kho kha thi véi
phuang phap minh giai truyén thong.

Dé giai quyét van dé nay, Pauget va nnk. [1] da nghién
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Hinh 3. Tom tdt quy trinh minh gidi: (1) khi dia chdn Maui 3D, (2) 3D Model Grid dugc xdy dung, trong dd, toan bd cdc tdng phdn xa trong khdi dia chdn dugc minh gidi tu dong cing mt
liic dua véo dd tuong quan ctia xung dia chdn, khi cdc diém ludi méu vang dugc két ndi lai trong 2D (a) va 3D (b), (3) M6 hinh dia chdt Maui - 3D RGT model la két qud cia viéc néi suy 3D
Model Grid.
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Hinh 4. (a) 30 Model Grid, trong d6 ngu®i minh gidi c6 thé tinh chinh,

sdp xép theo § mudn cdc tang phdn xa da duoc minh gidi tu dong. (b) Mt cdt
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trong md hinh dia chdt RGT, chi ra sur

dnh hutng cia tudng dia chdn Ién trén tudng dia chdt trong mo hinh. Thay vi 6 gid tri bién dg, cdc gid tri tudi dia chdt tuong @i dugc chi dinh trong md hinh RGT. (c) Tdp mdt phdn xa bao
g0m cdc bé mdt dia tdng day déc tuong ing vdi gid tri tudi dia chdt tuong déi trong mé hinh RGT,

clu ting dung phuong phap minh giai dia chan mdi, dua
trén thuat todn hoc may (machine learning) cé tén la“Cost
function minimisation”, bao gém 2 buéc chinh sau:

- Budc 1: Mang lugi tang phan xa - 3D Model Grid
(MDG) xay dung truc tiép tir khéi dia chan 3D, chita hang
triéu mang phan xa sc cap (Hinh 3). Diéu nay dugc thuc
hién dua trén hang triéu diém lugi dugc phan bé trong
khéi dia chan 3D, trén cac pha cta xung dia chan nhu:
peaks, troughs, zero crossings hoac inflection points véi
khoang cach khéng déi dua trén bin size cla tai liéu dia
chan (Hinh 3a). Vi du, c6 thé phan bd cac diém luéi lén
trén toan bd pha peak va trough ctia xung dia chan, va cu
3 xung dia chan sé c6 1 diém Iuéi, qua d6 c6 dugc do phan
gidi doc clia MDG.

- Budc 2: Mbi diém luéi sé dai dién cho mang phan
xa so cap trong 3D, dién tich c6 thé diéu chinh theo bin
size cUa dia chan, gitp xac dinh d6 phan giai ngang cta
MDG (Hinh 3b).

St dung thuat toan trén [1], cdc mang phan xa so cap
dugc két néi dua vao do tuang quan clia xung dia chan
nhu: tan sé, bién dé va khoang cach trong khéng gian 3
chiéu. Vi duy, 2 cuc cta 2 xung dia chan cach nhau 3 bin
size c6 do tuang quan 30%, 2 diém ludi dat trén 2 cuc dé
sé dugc lién két, ddong nghia v&i 2 mang phan xa so cap
tuong Ung vai 2 diém luéi dé cling sé dugc két ndi lai,
tao ra mot mang phan xa 16n hon. Vai qua trinh lién két
nay, cung ldc tat ca tdng phén xa cé thé cé trong khai dia
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chén 3D sé dugc tu dong minh giai (Hinh 3a va b), lam bo
khung cho mé hinh dia chat sau nay.

Thuc té€ khi 2 mang phan xa so cap dugc két noi, sé
dugc chi dinh c6 cung “tudi dia chat tuang déi”. Vi vay, tat
ca tang phan xa dugc minh giai cing luc sé dugc sap xép
theo thu tu dia tang, khong bao gi¢ cat hoac tring nhau
nhd& thuat todn nang cao.

Trong budc thi 2, mé hinh thai gian dia chat tuong
d6i - 3D Relative Geologic Time model - dugc tinh toan tu
viéc ndi suy mang ludgi MDG, trong d6, tudi dia chat tuang
dé6i sé mang tinh lién tuc va dugc chi dinh cho moi diém
cta khéi dia chan 3D. Vai trd cia ngudi minh giai dia chan
sé la tinh chinh va sap xép lai cac tdng phan xa dugc dua
ra tu déng trong MDG theo y tuéng phu hgp nhat véi mé
hinh dia chat cia khu vuc nghién ctu (Hinh 3).

2.4. Tap mdt phan xa

TU mé hinh dia chat RGT, tdp mat phan xa (horizon
stack) bao gom khéng gidi han cac bé mat phan cach dia
tang va trén méi bé mat sé co tudi gidng nhau & moi vi tri,
c6 thé dugc dua ra dé xac dinh rd hon cac yéu t6 va hién
tugng dia chat & d6 phan giai rat cao. Cac mat phan xa
nay chi cach nhau tu 5 - 7 ms (Hinh 4) va khac biét hoan

RGT model
Inline 915

Lobes/fans complex

toan so vGi cac mat cat ngang (time slices) trong khéi dia
chan 3D.Thudc tinh dia chan c6 thé dugc tinh todn nhanh
va dua ra ngay trén cac mat phan xa, nhu thudc tinh RMS,
Spectral Decomposition... Nhitng thudc tinh trén dugc
tinh toan trong khodng ctia s6 ¢é dinh (theo s6 lugng
mau) cho mbi mit phan xa da minh gidi. Vi du, cta s
thuéc tinh la 5 mau trong trudng hop khoang lay mau doc
cUa tai liéu dia chdn 1a 4 ms nghia la clra s6 thudc tinh c6
d6 [6n 20 ms, thudc tinh sé dugc tinh toan va dua ra theo
cla s6 +/- 10ms clia m&i mat phan xa trong tap mat phan
xa . Phuong phédp nay déa dugc 4p dung thanh céng trong
nhiéu cong trinh nghién ctiu, khoanh viing dugc cac bay
dau khi dang dia tang véi than via mong, cling nhu lam ré
hon hinh dnh clia mai trudng tram tich ¢6, dat gay va cac
déi dap v& [5, 11 - 131.

3. Két qua va thao luan

S dung phan mém PaleoScan™, tat ca tang phan xa
da dugc minh gidi tu déng cung luc, theo cac pha peak,
trough, zero-crossing, gidm thiéu téi da thai gian so vdi
cac phuong phap minh giai truyén théng. Két qua thu
dugc la mé hinh dia chat RGT, dugc xay dung truc tiép tur
khéi dia chan Maui 3D. Trong quy trinh minh giai, budc
noi suy MDG ddng vai trd quan trong nhét, chi dinh tudi
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Hinh 5. Mdt phdn xa 248 véi thudc tinh dia chdin RMS chi ra cdc théng tin, hién tugng dia chdt trong méi truding bién ndng duoc hién thi mgt cdch chi tiét (vitri mdt cdt chi ra trén Hinh 2).
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Hinh 6. So sdnh gidia mdt phdn xa dugc tinh trong khodng gicia N30 - N40, st dung phuang phdp truyén théng
(Iso-proportional slicing) cia tdc gid Kroeger et al. [14] (a) va mdt phdn xa s6 106 trong tdp mdt phdn xa vdi thudc tinh
dia chdn Spectral Decomposition cho 3 tdn s6 khdc nhau dugc pha trén ciing lic (b).
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Hinh 7. Sir dung thudc tinh dia chdn Spectral Decomposition vdi 3 tan s6' khdc nhau @€ lam ré hon sy phdt trién cia hé
théng dong sdng ¢ tudi Miocene giiia trén mdt cdt 120 (a) va 126 (b) trong tdp mdt phdn xa.

dia chat tuang déi cho moi diém cla
khoi dia chan dua trén nhing tang
phan xa da dugc minh gidi tu dong,
tao nén su lién tuc vé tudi dia chat
theo khong gian va thdi gian trong
mo hinh RGT.

Trong nghién cdu nay, 400 mat
phan xa tueng (ing véi tudi dia chat
tuong d6i dugc dua ra t&r mé hinh
RGT. Ky thuat minh gidi cho phép
diéu hudng khoi dia chan 3D theo
cac mat phan xa, dua ra cac thong
tin ndi tang véi d6 phan giai rat cao,
ngay ca vai khu vuc cdu trac dia chat
phuc tap hodc trong méi trudng
tram tich phic tap nhu tram tich
bién néng, trdm tich ria hoadc bién
sau (Hinh 5) ma phuong phap minh
gidi truyén théng khé phat hién
duagc.

Trong cac phuong phap minh
gidi dia chan truyén théng, thudc
tinh dia chan thuéng dugc dua ra
trén mat cat thai gian, hodc trén cac
mat phan xa quan trong hodc cac
ranh giGi khac dugc dich chuyén
song song v@i nhiing tang phan xa
quan trong d6. Phuong phap nay
mat nhiéu thoi gian va kho co thé
dua ra chi tiét vé dac diém dia chat
khu vuc nhéat 1a khu vuc ¢6 dia chat
phuc tap, khi cac mat cét trong noi
tang khong di theo dung hinh dang
nhimng mat phan xa. G nghién ctu
nay, trong khoang thai gian ngan,
hang tram tham chi hang nghin mat
phan xa theo dia tdng c6 thé dugc
dua ra ti mé hinh dia chat RGT va
cho moi diém trong khéi dia chan
3D. Ngoai ra, khac biét véi phuong
phap iso-proportional slicing (cac
mat cat noi tang dugc tao ra khi chia
déu tang dia chat theo tang phan xa
gidi han dinh va ddy), tap mat phan
xa dua ra cdc mat phan xa, trong
dé trén méi mat phan xa cé tudi
dia chat tuong déi theo dia tang,
thuong lién tuc tu trén xuéng dudi
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va dong tudi theo dién phan b6 & moi vi tri. Cac bé mat
phan xa nay cé thé dugc chi ra trong nhiing tang dia chat
phtc tap, nhung van tuan theo tuéng dia chan, la nhiing
tang phan xa dugc minh giai tu déng trong MDG, do do
hién thi t&t han va khai thac théng tin t6i da tu tai liéu dia
chan 3D (Hinh 6).

Phuong phap nay gidp minh giai dia chan hiéu qua
hon, xac dinh dugc mé hinh dia chat hoan toan nhat quan
V@i tai liéu dia chan 3D, cung vdi cdc mat phan xa, hién
thi dut gay véi do chinh xac cao dé phuc vu cho budc ké
ti€p nhu mo6 hinh héa cdu trdc dia chat, mé hinh tudng...
(Hinh6va?7).

4. Két luan

Trong nghién ctu nay, mét ky thuat minh gidi mai
dugc gidi thiéu va ap dung Ién tai liéu dia chan 3D dé tu
dé xay dung truc ti€p mé hinh 3D tudi dia chat tuong ddi
RGT. Phuong phép nay cho phép dua ra khéng gidi han s6
luong mat phan xa trong nhitng tang dia chat phc tap
theo thit tu dia tang, gilip lam ndi bat hon cac théng tin,
yéu t6, hién tuong dia chat quan trong khéng thé nhin
thay dugc khi st dung cac phuang phap minh giai dia
chan truyén théng c6 sé luong gidi han mat phan xa dugc
minh giai.

TU tai liéu dia chdn Maui 3D, bé tram tich Taranaki,
ngoai khoi New Zealand, mé hinh dia chat RGT da dugc
xay dung trong khoang thai gian ngan, gidp minh giai 400
mat phan xa. Nhiing mat phan xa d6 dugc két hgp vai cac
thuéc tinh dia chan nhu Root Mean Square - RMS va Spec-
tral Decomposition giip cho ngudi minh giadi xay dung
lich st phat trién, kién tao dia chat trong khu vuc nghién
clru. K&t qua minh gidi c6 thé 4p dung trong cac budc tiép
theo nhu xay dung mo hinh cau tric dia chat cho khu vuc
néi chung va mo néi riéng. Viéc phan chia cac 16p (layer)
trong mé hinh cling tiém can hon véi moé hinh dia chat...
Quy trinh minh giai dia chan nay tiét kiém céng stic va rat
ngén thdi gian, ti d6 gitup ddy nhanh toan bd qua trinh
tim ki€m tham do dau khi, dinh hinh mét phucng phap
minh giai dia chan méi trong tuong lai.

L&i cdm on

K&t qua trong nghién ctu nay dat dugc tir phan mém
minh gidi dia chan PaleoScan™, phat trién bai Eliis (www.
eliis.fr). Nhém tac gia gui 16i cdm on dén Ministry of Busi-
ness, Innovation, and Employment (MBIE), New Zealand,
da cho phép cong bé tai liéu dia chdn Maui 3D va anh
Nguyén Tién Thinh - Vién Dau khi Viét Nam, da gép y giup
tac gia hoan thién nghién ctu nay.
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Nguyen Xuan Thinh', Ha Quang Man?

'Eliis Pty Ltd, Australia

2Petrovietnam Exploration Production Corporation (PVEP)
Email: manhg@pvep.com.vn

Summary

The paper presents the “global seismic interpretation method’, developed by Pauget et al. [1]. A 3D Relative Geologic Time (RGT) model
was obtained directly from the 3D seismic volume which is the outcome of this method. In the 3D RGT model, the geologic time is continuous,
and a relative geologic age can be interpolated and assigned for to every voxel of the seismic volume.

The dataset in this study is the Maui 3D seismic volume from Taranaki Basin, offshore New Zealand. A stack of four hundred continuous
stratigraphic horizons was quickly produced from the Maui RGT model, showing clearly and in detail the geological features of even
complicated areas where classical methods failed to achieve good results. Besides, integrated with seismic attributes such as RMS amplitude
and/or Spectral Decomposition, the horizon stack enables identification of geological elements, stratigraphic insights, and paleo-depositional
environments in greater detail for stratigraphic reservoir detection and characterisation.

Key words: Seismic interpretation, seismic attributes, horizon, stratigraphic reservoir, Taranaki basin.
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