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DAU KHI (trang 1-5)

DU BAO PO RONG TRAM TICH MIOCEN KHU VUC LO 103
NGUYEN THI MINH HONG, LE HAI AN, Trurong Pai hoc M6 - Bja chat

Tom tit: Trong khoang mét thap ky gan day, véi phét trién cia khoa hoc may tinh va cong
nghé xi Iy tai liéu dia chdn, cac nha nghién citu da cé thé duw dodn tudng da, tinh todn cdc
tinh chat vat Iy thach hoc cua tang chita nhw do rong, do tham ... bang céach xay dung mai
quan hé tuyén tinh hogc phi tuyén giira mgt hay nhiéu thugc tinh dia chan tinh todn tir tai lidu
dia chan 2D, 3D véi mét hay nhiéu tham sé vat Iy thach hoc cua tang chiza tinh toan tir tai
liéu gieng khoan... Bai bao trinh bay nhiing két qua ban dau thu duoc khi xay dung mo hinh
dir bao do réng tir tai liéu dia chdn trong tram tich Miocen 16 103, béic Bé Song Hong Xac
dinh moi quan hé giita dé rong tir tai liéu BPVLGK va dia chan dua trén phuwong phdp hoi quy
bgéi va mang no-ron MLFN va PNN dé xay dung md hinh dir bdo dg rong tir thude tinh dia
chan. Véi méi phwong phép, cdac mé hinh don 1é thu dwoc déu 6 thé sir dung dé tinh todn d¢
rong, tuy nhién, dé giam thiéu yéu té khéng chan chan cho két qua duw bdo dé réng tir tai liéu
dia chan, c&c tac gid da dé xudt sir dung m6 hinh tich hop trung binh két hop cac md hinh haoi
quy bé va, mang no-ron dé du bdo dé rong.

1. Mé dau

Véi sy phét trién cua khoa hoc may tinh va
cdng nghé xtr ly tai lidu dia chan, céc nha nghién
ctru di c6 thé dy doan tudng da, tinh toan cac
tinh chat vat ly thach hoc cua tang chira nhu d6
rong, do tham... bang cach xay dung méi quan
hé tuyén tinh hoac phi tuyén giira mot hay nhiéu
thudc tinh dia chan tinh toan tir tai liéu dia chan
2D, 3D véi mot hay nhiéu tham sé vat ly thach
hoc cua tang chua tinh toan tir tai liéu giéng
khoan [3, 4, 5, 6, 7].

Viéc tich hop cac tai liéu dia vat ly giéng
khoan va dia chan dé giai quyét cac bai toan dia
chat-dia vat ly 1a mét trong nhitng nhiém vu
chinh cua cac ky su dau khi va cac nha nghién
ctru khoa hoc trai dat. Trong linh vuc dau khi,
cong viéc nay ngay cang tré nén quan trong va
khong thé thiéu duoc, dic biét 1a trong giai doan
chuyén tr thim do sang phat trién mo Voi so
luong giéng khoan nhiéu. Cac nhiém vy chu yéu
1a tinh toan dinh luong va xac dinh phan bd cua
c4c tinh chat vat ly thach hoc, cac tinh chit co 1y
da cta tang chira nhu do rdng, do thim, do béo
hoa nudc, ty sé NTG(Net to gross - Chiéu day
hi¢u dung) [1]

Mot trong nhitng tham sé tang chira duoc du
bao tur tai liéu dia chan 1a d6 rdng, bao gdbm ca do
réng toan phan va do rong hiéu dung. C6 hai cach
tiép can str dung tai liéu dia chn dé tinh toan do
rong, dé 1a (i) tinh toan do rong tir tré khang am
hoc va (ii) tinh toan do rong tir thudc tinh dia
chan.

Cach tiép can tha nhit st dung tai liéu
nghich dao dia chan. Théng thudng quan hé
tuyén tinh hogc phi tuyén cua do rdng - trg khang
am hoc cua tai liéu nghich dao dia chan duoc xac
dinh tai vi tri cac giéng khoan va sir dung quan
hé nay dé du bao do rong cho toan b mat cat dia
chan 2D hoic khéi dia chan 3D caa khu vuc quan
tam. Mot diéu can chd y 12 tai ligu tro khang am
hoc cua nghich dao dia chan thuong c6 6 phan
giai khong cao, phu thugc nhiéu vao mé hinh
nghich dao ban dau va do d6 khi duogc sir dung
dé du bao do6 rong thuong c6 hé sb twong quan
thip va do tin cay khdng cao. Tuy nhién trong
nhiéu truong hop, dé ¢ thé du bao nhanh do
rong khi da co tai liéu nghich déo dia chén, céch
tiép can ndy van duoc tng dung. D¢ nang cao
hiéu qua cua céch tiép can ndy, cd thé phan doi
hoic xay dung cac quan hé do rong — tré khang
am cho tung loai tudng da riéng biét.



Cach tiép can thir hai cho phép vuot qua céc
giéi han cua nghich dao dia chan thong thuong
va c6 logic. Trong phép tiép can nay, d6 rdng s&
duoc tinh toan truc tiép tir tai liéu dia chan thay
vi du béo tro khang &m hoc. Diém khéc biét 12 s&
str dung céc thudc tinh dia chan xac dinh tir tai
liéu dia chan thay vi sir dung tai liéu nghich dao
dia chan sau cong truyén thong. Véi phét trién
cua ky thuat xtr Iy s6 liéu dia chan va cong nghé,
s6 lwong cac thudc tinh dia chan ¢ thé tinh toan
duoc ngay cang nhiéu, do d6 ma viéc st dung
mot quan hé hdi quy don cua tro khang &m hoc —
d6 rdng sé& thay bang sir dung quan hé da chiéu
cia do rong va cac thudc tinh dia chan. Do do
nang cao dugc hé sé trong quan va do tin cay khi
du bao do rdng tir tai liéu dia chan.

Trén thuc té, cac quan hé thong ké duoc xay
dung bing cach phan tich mot tap di liéu huan
luyén (training data) dugc trich xuat ra tai vj tri
cac giéng khoan. Phu thudc vao sé luong giéng

khoan, sé giéng khoan duoc sir dung dé trich
xuat dir liéu huan luyén cé thé Ia toan bo cac
giéng hoac mot nhom cac giéng. Quan hé thdng
ké nay c6 thé la tuyén tinh khi st dung phuong
phap hdi quy boi tuyén tinh hoic phi tuyén tinh
khi str dung phwong phap hoi quy boi phi tuyén
hoac tri tué¢ nhan tao nhu la cac phuong phap
mang no-ron, logic mo, giai thuat di truyén.

2. Xac dinh phan bé d¢ réng tram tich Miocen
16 103

Khu vuc nghién ctu 1a 16 103, bic Bé Séng
Hong, tai 16 nay da khoan 4 giéng A, B, C, D
(hinh 1). Trong nghién ctru nay, nhém tac gia tap
trung vao phan tram tich Miocen trung, tir ting
U200 - ndc Miocen trung, dén U260 — noc
Miocen ha. Két qua tinh toan d6 rong tir tai ligu
dia vat ly giéng khoan cuia 4 giéng d khoan duoc
st dyng lam tham sé dau vao dé xay dung mo
hinh du bao do rong tir tai liéu dia chan.
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Hinh 1. Khu vuc nghién cuiu (16 103)



Trong nghién ciru nay, cac tac gia xay dung
nhiéu mé hinh khac nhau dé dy bao do rong va
dur bao riéng biét cho tram tich Miocen gidi han
tir U200 dén U240 va tir U240 dén U260. M6-
dun EMERGE cua phan mém Hampson-Russell
duoc sir dung dé xay dung cac md hinh hdi quy
boi va mang no-ron du bao do rong tir cac thuoc
tinh dia chan [2]. Ngoai c4c thudc tinh dia chan
dugc tinh toan tir tai liéu dia chan 3D (raw
seismic data), nhém tac gia con sir dung hai khdi
dia chin 3D nghich dao theo md hinh (model
based inversion) va tan s6 hitu han (band limited
inversion) 1am dau vao dé du bao do rong.

Dbi vi mdi dbi twong, 3 phuong phap xac
dinh méi quan hé do rdng — thudc tinh dia chan
duoc st dung: hdi quy boi, mang no-ron lan
truyén nguwoc MLFN (Multilinear Feedforward
Neural Network) va mang no-ron xac xuat PNN
(Probablistic Neural Network). S6 thudc tinh dia
chan str dung dé tinh toan duoc lya chon tai diém
ngudng khi sai s6 cua dit lieu kiém ching bt dau
tang [2]. Két qua cho thdy véi dbi twong trim tich
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Miocen cua tap U200 dén U240 si dung 13 va
14 thudc tinh dia chan bao gém céc thugc tinh:
Apparent  Polarity, Derivative, Integrated
Absolute Amplitude, MBI, BLI, Raw Seismic,
Filter 23/30-35/40, Filter 5/10-15/20, Filter
15/20-25/30, Instantaneous Frequency,
Integrate, ~ Amplitude  Weighted  Phase,
Amplitude Envelope, Amplitude Weighted
Frequency. Déi véi dbi twong tram tich Miocen
cua tap U240 dén U260 sir dung 8, 9, 10 va 11
thudc tinh dia chin bao gom céc thuoc tinh: Raw

Seismic, MBI, BLlI, Average Frequency,
Dominant Frequency, Filter 35/40-45/50,
Second  Derivative, Integrate,  Cosine
Instantaneous  Phase, Filter 55/60-65/70,

Amplitude Weighted Frequency.

Két qua du bao do rong cua cac md hinh su
dung hdi quy bdi, mang no-ron MLFN va mang
no-ron PNN cho céc dbi twong U200-U240 va
U200- U260 dugc trinh bay trén hinh 2 va hinh

() M hinh hdi quy boi

(b) M6 hinh mang no-ron MLFN
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(c) M6 hinh mang no-ron PNN

Hinh 2. Két qua dur bdo do rong tang U200 — U240
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(c) M6 hinh mang no-ron PNN 2

(b) M6 hinh mang no-ron PNN 1

Hinh 3. Két qud dur bdo do réng tang U240 — U260

3. Mé hinh tich hgp trung binh du bio do
rong tang chira dau khi tiém ning tudi Miocen
16 103

Nhu d trinh bay & trén, cac tiép can thong
thuong khi du bao d6 rdng tir tai liéu dia chan 1a
tinh toan do réng theo toan bo khéi dia chan 3D
bang cac mé hinh:

- M6 hinh dya trén quan hé hoi quy tuyén
tinh gitra tro khang am va do rong

- M6 hinh dya trén quan hé hoi quy boi gitra
c4c thudc tinh dia chan va do rong

- M6 hinh dya trén quan hé hoi quy boi gitra
trg khang &m, cac thudc tinh dia chan va d6 rong

- Cac mod hinh mang no-ron (MLFN, PNN)
dua trén quan hé phi tuyén “an” gura tro khang
am, cac thudc tinh dia chan va do6 rdng

Nhu vay, dbi véi mdi mot dbi tugng dia chat,
c6 thé xay dung nhiéu mé hinh khac nhau dé du
béo do rong. Viéc lua chon mo hinh nao dé s
dung hoan toan do chua quan dwa trén kinh
nghiém cua nguoi minh giai hoac chi dua trén
tiéu chi hé s twong quan cua dir liéu cua cac
giéng khoan trong khu vuc nghién ctu da sir
dung x&y dung cac mo hinh do6 (training data).

4

Do d6 ma két qua du béo ¢ nhitng khu vuc chua
c6 giéng khoan ciing chua c6 tiéu chi dé co thé
khang dinh chac chan 1a mé hinh nao tét hon. M6
hinh c6 hé s6 tuong quan tot ciing chwra chac chan
la mé hinh tét nhat,

Xuét phét tir thyc té d6, cac tac gia dé xuat
cach tiép can méi c6 ¥ nghia thyc té va khoa hoc
hon dé xay dung mot mé hinh tich hop cua tat ca
c4c md hinh dy bao do6 rdng da c6 cho timg doi
tugng. Md hinh tich hop hay c6 thé goi 1a mo
hinh hoi dong s& lam giam téi da yéu té khong
chac chan caa m&i mé hinh thanh vién va cé thé
cho két qua tin twong hon khi sir dung dé du béo
do rong.

Gia thiét voi mdi d6i tugng dia chat ching ta
xay dyng dugc n mo hinh dy bao do rong ky hiéu
1a M1, M2, .. Mn. Bé xay dung mé hinh tich hop
tinh toan gié tri d6 rong cho ddi tuong dé, céc tac
gia dé& xuat phuong sir dung gia tri trung blnh
cong cua tat ca cac gia tri o rong co duoc tir mdi
mo hinh.

o1
N



Két qua du béo cia mé hinh tich hop dugc biéu dién trén hinh 4.
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(a) U200-U240

(a) U240-U260

Hinh 4. Két qua mé hinh tich hop trung binh du bdo dé réng tang U200-U240 va U240-U260

4. Két luan

Qua nghién ciu nay co thé rat ra mot s két
luan chinh nhu sau:

- Xay dung mé hinh dy bao do rdng tram tich
Miocen khu vuc 16 103 tur tai liéu dia chan da
duogc tién hanh riéng biét cho ting U200-U240
va U240-U260 bing cach lya chon cac t6 hop
thudc tinh dja chan phu hop cho du béo phan b
d6 rdng trong cac tang va sir dung nhiéu phuong
phép khac nhau dé xac dinh méi quan hé gitra o
réng va thugc tinh dia chan, bao gom hoi quy boi,
mang no-ron MLNN va PNN.

- D& xuét phuong phap tiép can méi, sir dung
mo hinh tich hop hay c6 thé goi 1a mé hinh hoi
dong. Phuong phap mai ndy cho két qua tin
tuong hon va lam giam tdi da yéu té khong chic
chén cia m&i md hinh thanh vién khi du bao do
rong.

- Tiém ning chira cua cat két Miocen tot, do
rong thay doi tir 5 dén 25% theo két qua dy bao
d6 rdng tir thudc tinh dia chan, c6 phan bé rong
va on dinh gan nhu trong toan khu vuc nghién
ctu.

- Mot sb khu vue nhu Bic cua giéng A, Tay
Bic cua giéng C va Pong cua giéng D c6 do rong
du bao tét, tuong ddng véi két qua phan tich
thudc tinh dia chan 1a nhitng khu vuc ¢ thé thiét
ké cac giéng khoan tham luong cua 16 103.
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SUMMARY
Porosity prediction for Miocene reservoir in block 103

Nguyen Thi Minh Hong, Le Hai An, Hanoi University of Mining and Geology

Lithofacies, porosity and permeability as well as other petrophysical properties of the
reservoir, in recent year, with the robust development of modern technology applied in seismic data
processing and interpretation, shall be predicted directly from seismic data using the empirically built
relationship, either linear or nonlinear between one or more seismic attributes generated from 2D, 3D
seismic data and one or more petrophysical properties calculated from wireline logs ... This paper
presents the preliminary outcomes of porosity prediction in Miocene sediments of block 103 in
Northern Red River basin. The relationship between porosity and seismic attributes is revealed based
on multiple regression and neural network methods, namely MLFN and PNN. For individual
approach, one predictive model is derived. In order to reduce the uncertainty of individual predictive
model, in this paper, the authors proposed the average committee model that combined all outputs
from individual regression and neural network models into a final output of porosity.



