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Tom tat

Dé carbonate dugc coi la ddi tugng chia tiém ndng trong bé Phi Khanh, minh chiing béi phat hién dau khi trong carbonate tugi
Miocene tai giéng khoan 124-CMT-1X. Mang neuron nhén tao (ANN) ap dung hiéu qua trong diéu kién s6 luong giéng khoan han ché clia
bé Phii Khanh, thong qua viéc tich hgp cac két qua phan tich tai liéu dia chdn, dia vt Iy giéng khoan va phén tich mau dé dua ra du bao

vé phan bd va chat lugng da chiia tiém nang trong bé.

K&t qua nghién ctiu cho thdy, da chia tiém nang trong bé& Phii Khanh chdi yéu 3 carbonate dang thém va | tich phat trién tap trung
trén cac khu vuc d6i nang Tri Ton, ven thém Da Nang va thém Phan Rang, cd chat luong chia tir kha dén tét, véi do rong thay doi ti 10 -

30% va chiéu day thay ddi tir 50 - 100m.

Tit khéa: Carbonate, mang neuron nhan tao, thudc tinh dia chan, dia vat Iy giéng khoan, bé Phd Khanh.

1. Gi6i thiéu

Phuong phap dia thong ké truéc day thudng dugc
st dung dé xac dinh su phan bé clda da chua, song chi
€6 hiéu qua déi véi khu vuc da c6 nhiéu giéng khoan. Vai
cac khu vuc cé it giéng khoan, ANN - mang luéi than kinh
nhan tao gdm cac neuron nhan tao két néi véi nhau, lién
két cac loai thudc tinh dia chan xac dinh d6i tugng chua,
cac dac trung dudng cong dia vat ly giéng khoan lién
quan téi tudng tram tich dé tinh toan va dua ra mé hinh
du bao tang chua [1 - 4].

& Viet Nam, cong tac tim kiém, tham do va khai thac
dau khi trén thém luc dia tap trung chl yéu vao cac doi
tugng la trdm tich vun tuéi Oligocene, Miocene va da
mong trudec Bé Tam. Da chia carbonate cling la mot déi
tuong cé tiém nang dau khi rat I6n & bé Nam Con Son, Tu
Chinh -Ving May va Phu Khanh [5 - 8].

Ngdy nhdn bai: 26/11/2018. Ngay phdn bién ddnh gid va sia chita: 26/11/2018 - 6/3/2019.
Ngay bai bdo dugc duyét ddng: 8/5/2019.

B& tram tich Phu Khanh tiép gidp viing b bién mién
Trung clia Viét Nam, kéo dai tr Quang Ngai dén Phan
Thiét, 1a vung nudc sdu nén muc do nghién cdu vé tim
ki€m, tham do dau khi con han ché vai s6 lugng giéng
khoan con it (giéng khoan tham do: 123-TH-1X, 124-HT-
1X, 124-CMT-1X, 127-NT-1X). Dau khi da dugc phat hién
trong da chira carbonate tudi Miocene tai giéng khoan
124-CMT-1X. Pa carbonate dugc coi la d6i tugng cé kha
nang chdia dugc quan tam trong bé Phi Khanh [3 - 8].
Tuy nhién, do han ché vé tai liéu dia chén, dia chat, dia
vat ly giéng khoan va mau 16i nén dén nay van chua co
nhiéu céng trinh nghién ctu chi tiét vé dac diém, chat
lugng, tinh chat tham chia cta da carbonate & bé Phu
Khanh.

Do vay, cong tac nghién clu d6i tugng da chua
carbonate & Viét Nam noi chung ciing nhu bé Pha Khanh
néi riéng thuc su can thiét. Pac biét, viéc s dung ANN
trong du bao dién phan b6 va chat lugng tang chuda
carbonate bé& Phu Khanh giip nang cao hiéu qua cong tac
tim ki€ém, tham do va khai thac dau khi & Viét Nam.

ANN Ia mang luéi than kinh nhan tao, mé hinh tinh
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toan dugc xay dung tuong tu cau tric cla mang than kinh
sinh hoc. Mang lugi nay két ndi véi nhau, xt ly théng tin
bang cach st dung phuang phap lién két dé tinh toan
(Hinh 2). Hoat dong ctia ANN gobm 2 qua trinh:

- Qua trinh nhan dang: ANN sé nhan dang cac
thong tin dau vao. Trong nghién ctru nay, ANN sé xtr ly céac
thong tin tir thong s6 dau vao: thuéc tinh dia chan, thong
s8 dia vat ly giéng khoan va thach hoc dé€ nhan dang ra
ting dang tudng carbonate; dac diém cda trudng séng
dia chan, thong s6 d6 réng, do tham (ti mau 16i) va cac
dudng cong dia vat ly giéng khoan (dudng kinh giéng
khoan, gamma ray, dudng dién trd suat, cac dudng cong
dd réng...) dac trung cho tung loai da carbonate.

- Qua trinh du bao: ANN sé cung cap dau ra dé la
két qua du bdo dugc cac dang da carbonate tai cac khu
vuc chi c6 tai liéu dia chdn ma chua hodc khong co tai liéu
giéng khoan.

Bai bao xay dung moé hinh tram tich clia da carbonate
trong khu vuc nghién ctiu dua trén co s& xac dinh moéi
trudng thanh tao, nguén géc va qua trinh phat trién cac
thanh tao carbonate; st dung ANN dé du bao tudng da
carbonate va xac dinh su phan bé cla chung trén co s&
tich hop tai liéu dia chat (mau 16i, mau bun khoan, mau lat
mong) va tai liéu dia vat ly (dia vat ly giéng khoan va thuéc
tinh dia chan).

Thudc tinh dia chan
Thong s6 tir phan tich mau

Dia vat ly giéng khoan: CALI, LLD, LLS, RHOB,
NPHI, DT...

#__1 Phan bé va chat luong carbonate

Hinh 2. So d6 mang ANN
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2. Dic diém phan bé va chat lugng da chita carbonate

Qua trinh phat trién kién tao bé Phu Khanh tao ra dia
hinh thudn lgi hinh thanh dé carbonate tudi Miocene vdi
2 dang chinh: Dang thém/kha&i xay phat trién trén cac dia
IGy; dang 16 tich phat trién ch yéu trén khu vuc thém Da
Ndng va Phan Rang va déu dugc hinh thanh trong méi
truding bién ndéng [3 - 8] (Hinh 4).

Da carbonate ¢ dac diém vat ly thach hoc, dia vat ly
giéng khoan va dia chan dac trung, khac biét so véi cac
loai @4 trdm tich khac [9, 10]. Trong khu vuc bé& Phi Khanh,
da chura carbonate dugc nhan dang trén tai liéu dia chan
théng qua cac tuéng dia chan phan xa song song, ndm
ngang véi d6 lién tuc tot, bién do tu trung binh dén 16n
(rat dac trung cho tram tich carbonate thém) va tudng go
déi, hén dén (dac trung cho tram tich carbonate dang 16
tich) [4, 5, 8]. Dua trén su khac biét nay, ANN dugc st dung
dé nhan dang carbonate theo dic diém tudng dia chan
(cac thudc tinh dia chan) va dac diém dudng cong dia
vat ly giéng khoan tir mét sé it giéng khoan trong bé Phu
Khanh va cac giéng khoan trong bé 1an can (Nam bé Séng
Héng), ti€p do sé tich hap vai cac két qua phan tich mau
nham du bao su phan bé va tinh chat clia da carbonate
(Hinh 3, 4).

Dé phan loai tudng thudc tinh dia chdn xac dinh
carbonate, ANN da huan luyén 7 thudc tinh dia chan

Antracking, Variance, Envelope, RAl, Chaos, Sweetness,
Dominant Frequency va Reflection Intensity, dé nhan
dang 4 loai tudng dia chan khac nhau: tuéng hén don,
tudng song song, tuéng go doi, tudng hén hop (go doi +
hén don) (Hinh 5 - 8). Cac két qua nghién cdu ti tai liéu dia
vat ly giéng khoan, thach hoc cho biét da carbonate thudc
khu vuc nghién ctu ¢ chat lugng chia tur trung binh téi
t6t va chiu su tac dong 16n clia qua trinh bién ddi thi sinh
gém: carbonate thém va carbonate talus. So sanh théng
tin d6 réng - d6 tham tu tai liéu mau va giéng khoan vai
tudng dia chan c6 thé thdy mot s6 mai lién hé gilia tuéng
dia chan ctia da carbonate va dac trung vat ly thach hoc
clia da nhu sau:

Tuéng hén don: Mat cat dia chan qua giéng khoan lan
can bé Phu Khanh (118-CVX-1X) cho thay tap da carbonate
dugc nhan biét theo tuéng héon don (Hinh 5). Theo tai liéu
phan tich mau va dia vat ly giéng khoan, tap carbonate
nay c6 dé réng, do tham rat cao: dé réng trung binh la
0,3, trong khi d6 d6 tham trung binh vai tram milidarcy,
tham chi c6 mau dat dén hang nghin milidarcy. Diéu dé
chiling t6 da chia carbonate cé chat lugng chia rat tét.
Bén canh do6, két qua nghién cltru déng vi phong xa da chi
ra xi mang meteoric calcite (loai xi mang hinh thanh trong
déi khi quyén) trong déa carbonate thudc gi€éng nay nén
khong thé loai trir c6 hoat dong karst trong da carbonate
tai khu vuc giéng khoan 118-CVX-1X.

Pia chan 2D Pia vat ly giéng khoan Mau 16i, cuttings Pia chan 3D
Phan tich tuéng dia chan) | X3¢ dinh déc tinh tham, ! Phan tich thach hoc xac Phan tich thudc tinh
) e chua, bdo hoa | dinh tudng da dia chan
; Dia chan dia tang phan i i | Phan tich phé
tap I Do do6 réng, d6 tham b LUl U
i . ~ SpecD
Xéc dinh bién déi tht T eall
sinh
o
Ir“ Do d6 thadm diém
|
Mai trudng thanh tao Mang neuron —_—
B ﬁ 5 [_
g e e e e e e b J‘--—ﬂ'ﬁ-l --------------- = -

Dic diém tang chua

Du bao phan bé
tudng da

Du béo tuéng da
Dy béo chat lugng tang
chua (Lucia)

o

Hinh 3. So dd qui trinh nghién ciu dd chifa carbonate st dung mang ANN

DAV KHi - SO 5/2019 27



THAM DD - KHAI THAC DAU Kni

L i ol
¥ i i
. - Lo
et
== n e et
—_ { 1 S
= ¥ ' o
. i T -
- - =L L]
i : e
1 ] )
K k
! :. ! "
m [ |
e Tk
o o
= - \ ‘_: T m
- . L'i ;
=y a1 3
— ! oK
umpin s T
i
Chu giai
[T Carbonate thém
: Carbonate talus b
[T] Vang mat trém tich
[ =] Giéngkhoan
| —
PSS b
L
(a)
Carbrsssats BEB-CWX-1H
wen ™
TR m
— L]
L n
i -
t ]
= m
= =
Fo] ]
g4 )
0% s
(1] -

¢

28

b ahbin (il
et

DAU KHi - SO 5/2019

TR

il

w

- - - p— . - .
i i 5 s ait
]
T e
L -
') .I- ar
T ) s ]
e :
i i
'.. 1
= fp—rr e -
B

Chu giai

: Carbonate thém
: Carbonate talus
[T1 Vang mét tram tich |

[ =1 Giéng khoan

Hinh 5. Tudng hon ddn thé hién trén mdt cdt dia chdn qua giéng khoan 118-CVX-1X
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Hinh 6. Tugng song song bién dg thdp trong mdt cdt dia chdn qua giéng khoan 119-CH-1X
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Hinh 7. Tudng hon hap thé hién trén mdt cdt dia chdn cdt qua giéng khoan 120-CS-1X

Tudng song song: Bién dé thap, tinh lién tuc kém,
déi chd hon dén quan sat thay trén mat cat dia chan cat
qua giéng khoan 119-CH-1X thudc khu vuc Nam bé Séng
Hong (Hinh 6). Tai liéu dia vat ly giéng khoan va phan tich
mau cho thdy dé réng trung binh dat 0,18, dé tham bién
thién tu vai chuc dén vai tram milidarcy, la loai carbonate
c6 chat lugng chua t6t.

Tuéng hén hgp (9o déi + hén don): C6 thé quan sat
dugc trén mat ct dia chan di qua giéng khoan 120-CS-
1X. Théng tin tur giéng khoan cho thdy dé réng tai giéng
khoan 120-CS-1X (Nam bé Séng Héng) kha cao nhung
kém hon dé réng tai giéng 118-CVX-1X, trung binh do
rong & day dat 0,2 (Hinh 7).

Tudng go déi: C6 thé thdy trong mat cit dia chan cat
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Hinh 8. Tudng go doi thé hién trén mdt cdt dia chdn cdt qua giéng khoan 123-TH-1X

qua giéng khoan 123-TH-1X trén bé Phu Khanh (Hinh 8).
Tai day, da carbonate c6 chiéu day méng hon cac giéng
trén va theo tai liéu dia vat ly giéng khoan va mau 16i cho
thay d6 réng va d6 tham bién thién tir trung binh tdi tét,
do rong tir0,1- 0,3, d6 tham rat thap (nhd hon 0,1mD) dén
vai tram milidarcy.

Két qua trén cho thay khu vuc da carbonate c6 tudng
dia chan hén hop 6 thé cé chat lugng chia tét hon tudng
song song, lién tuc. K&t qua phan tich tai liéu dia chan,
dia vat ly giéng khoan st dung ANN cho thdy da chua
carbonate chiu dnh hudng manh ctia qua trinh bién ddi
thi sinh. Sy c6 mat cda xi mang meteoric lam gidm d6
rbng - d6 tham. Pay clng la dau hiéu cho thdy c6 thé c6
hoat déng karst trong da carbonate, du bao tiém nang
chta cla da carbonate sé rat tot. Ngoai ra, qua trinh hoa
tan va dolomite hoa la 2 yéu t6 lam tang d6 rbng d6 tham
clia da carbonate khu vuc nghién cuu.

3. Két luan

Bé Phu Khanh tén tai 2 dang carbonate thém va 1&
tich, dugc hinh thanh trong méi trudng bién néng, phat
trién tap trung trén cac khu vuc déi nang Tri Ton, ven thém
DPa Néng va thém Phan Rang véi chiéu day thay déi tur 50
-100m.
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M6 hinh ANN st dung tich hgp tai liéu dia chan, giéng
khoan, mau cho thay chat lugng da chiia carbonate trong
vung nghién ctu tu trung binh dén tét, d6 réng thay d6i
tr 10 - 30%, bi &nh hudng bdi qua trinh bién déi thi sinh xi
mang hda, hoa tan va dolomite hoéa, khu vuc da carbonate
¢6 tudng dia chan hén hgp cé chat lugng chida tét hon
tudng song song, lién tuc.
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USING ARTIFICIAL NEURAL NETWORK TO PREDICT THE DISTRIBUTION
AND QUALITY OF MIOCENE CARBONATE RESERVOIR IN PHU KHANH BASIN
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Summary

Carbonate is considered one of the potential reservoirs in the Phu Khanh basin, as evidenced by the discovery of hydrocarbon from
Miocene carbonate reservoir at 124-CMT-1X well. Artificial neural network (ANN) has been effectively applied in the condition of limited
number of wells in the Phu Khanh basin through the integration of seismic data interpretations, well logs analysis and sample analysis to

predict the distribution and quality of the potential reservoir.

Results of studies conducted show that potential reservoirs in the Phu Khanh basin are mainly carbonate platform and carbonate
talus developed in the Tri Ton horst, Da Nang edge and Phan Rang platform, their quality varies from good to very good, with the porosity

varying from 10% to 30% and the thickness from 50m to 100m.

Key words: Carbonate, ANN, seismic attribute, well log, Phu Khanh basin.
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