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TOM TAT

Nghién ctiu sy thay d6i bién do theo khodng céch thu né (AVO) la phuong phéap dia chan da ducc
str dung hiu hiéu trong tham do va khai thac dau khi. Nhiéu nghién ctiu cho thay két hop phan
tich AVO va nghich déo dia chdn sé cho phép giam thiéu rui ro trong viéc xac dinh cac via cat két
chirakhi. Trén ca s& 58 liéu dau vao bao gém tai liéu dia chan dich chuyén trudc khi cong (Pre-Stack
Time Migration) va dich chuyén sau cong (Poststack Depth Migration) cling vdi tai liéu dia vat ly
giéng khoan 2X bai bao trinh bay phuong phap, quy trinh phan tich thudc tinh AVO tai mo GX, 16
05-2 bon tring Nam Con Son. Néi dung bai béo da trinh bay qua trinh xay dung bang dia chan
téng hop co diém sau chung, thiét lap do thi phan tich biéu hién AVO tai vi tri giéng khoan st dung
cac gia tri intercept A va gradient B dugc tinh toan tur tai liéu dia vat ly giéng khoan. Dy doédn cac
biéu hién AVO khi céc dic tinh thach hoc va chat luu chia trong via thay déi. T d6 xay dung mat
c4t dj thudng thudc tinh ctia via nhdm xac dinh dac diém thach hoc clia via chia cling nhu chat
luu chita trong pham vi mé GX. Két qua minh giai da xac dinh dugc déi tugng nghién clu la via
cat két chita khi véi ranh gidi via nam trong mién thai gian 2920ms - 2936ms (hay do sau 3582,9m
-3616,1m), day chinh la tién dé co sa xac dinh quy mo tiém nang clia via chia.

Tur khoa: AVO, khi, thudc tinh dia chén, via chira

GIGI THIEU

Moéb GX thudc 16 05-2 thudc bé trdm tich Nam Con
Son thém luc dia Nam Viét Nam, cach Viing Tau vé

phia Béng Nam khoang 300km véi chiéu sdu muc
nuéc bién thay d6i tii 130m dén 145m . (Hinh 1)
Khu vuc nghién ctiu gom 07 giéng tim kiém thiam do
dugc khoan tii ndm 1995 dén nam 2004; trong d6 c6
3 giéng thu via déu cho trit lugng khi tit 1 TCF dén 5
TCE

Hién tai mo GX da c6 3 giéng khoan tham do déu
cling moi trudng tram tich thudc trung tim cta bé.
Giéng GK-1X dugc khoan vao khéi ning trung tam
ctia mo va phat hién khi, condensate trong tip cat
thanh hé Dita tudi Miocen sém, d6 sau 4160m. Giéng
khoan GK-2X canh phia Pdéng ciia mo va phat hién
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tap cat chita dau khi tudi tit Miocen gitia/mudn, do
sdu4155m. Giéng GK-3X, 1a giéng khoan thdm lugng
thd hai trong mo va két hgp thim do/ thdm lugng
giéng khoan GK-2X, dat d¢ sau 4250m.>

Khu viic mé GX ¢6 hé thong dut gay kha phtic tap véi
3 huéng chinh: huéng DB-TN, TB-DN va 4 vi tuyén.

Hinh 1: Vi tri dia ly mé GX I6 05-2, b& Nam Cén Son

PHUONG PHAP NGHIEN CUU

Hé théng diit gay huéng DB-TN c6 chiéu dai va bién
do dich chuyén 16n, quyét dinh ciu tric ctia mo, con
cac hé thong c6 huéng TB-DN va 4 vi tuyén c6 chiéu
dai han ché, bién d¢ dich chuyén nho dong vai tro chia
cat md thanh céc d6i cdu triuc nhoé hon (Hinh 2)

Nhiing ndm gin déy, nghién ctiu vé€ sy thay d6i bién
d6 song phan xa theo khoang cach thu né (Amplitude
Versus Offset - AVO) hay sy thay déi bién d¢ song
phan xa theo goc t6i (Amplitude Versus Angle - AVA)
ngay cang dugc phat trién va hoan thién. Trén co s

Trich dan bai bao nay: Thanh T Q, Kha N X, Tudn N, An N V, Xuan T V. Xac dinh tiém nang chia dau khi
cua tap cat két mé GX dua trén phan tich thuéc tinh AVO. Sci. Tech. Dev. J. - Eng. Tech.; 4(SI3):S149-

S160.
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Hinh 2: Hé théng dut gay trén mat cat dia chan mo
GX?

phuong trinh séng phan xa clia Zoeppritz (1902) 3, di
c6 nhiéu phuong trinh x4p xi nghién ctiu sy thay déi
bién do6 séng theo thudc tinh clia méi trudng, ciing
nhu gbc téi clia séng. Két qua nghién ctu cho thiy
khi mét ranh gii phan xa c6 trd séng 4m hoc va hé
6 Poisson khdac nhau sé dan t6i sy thay déi bién do
néu dugc quan sat & nhiing khoang cich khac nhau
(Hinh 3).

Ry
S e + T T=1 (=1 . J
5y b B | / / -
S - / i /

ol

R

|
|
\ | 4y
N\ e
N ‘| oS
SO |

Diém giira chung (CMP)

Cit chira khi

Otfset 4

1

=1 l 4

.

Bién d) ﬂuglho;kbuhgddl (& (

Offset 3 ‘

—

Hinh 3: Thay d&i bién d6 theo khoang cach thu né
(hay géc téi)?

Trén nén tang ky thuat phan tich bién d¢ cua tai liéu
dia chén trudc khi cong nho kha néng lién két bién do
dia chén véi ddc tinh ctia da chida, phuong phéap phan
tich AVO dugc dp dung ho trg cong tac tim ki€ém bay
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chita ddu khi. Dj thudng bién d¢ (phan xa dia chdn cé
bién dd cao trén mit cit dia chdn) dugc nghién ctu
trude khi cong d€ xem liéu chung cé di thusng AVO
hay khong, tit d6 cho phép phén biét dugc cic yéu t6
dia chétlién quan (cat két chita khi, than d4 hay d4 nui
Itia,...) da gay ra di thuong bién do.

Thudc tinh bién d6 trong phan tich AVO

Viéc sti dung cac thudc tinh bién d6 cho phép ning
cao hiéu qua phét hién tryc tiép cac d4u hiéu ddu khi
tir 1at cit dia chdn. Sy ton tai cta cac via khi trong
nhiing diéu kién nhit dinh c6 thé dan dén séng phan
xa c6 bién do cao va dugc goi la cac ”diém sang” phan
xa. Mot vi du vé di thudng bién d¢ ”diém sang” trén
14t cat dia ch4n va binh d6 thai gian lién quan dén via
chtia khi dugc néu trén Hinh 4. Trong thuc té, viéc
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diém sang” sé dn chua
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chi st dung di thudng bién do
rti ro vi nhiéu yéu t6 khong lién quan dén khi ciing
6 thé tao diém sang phén xa.

Hinh 4: Cac di thudng bién d6 trén lat cat dia chan:
diém séng (bright spot), diém m& (dim spot), dao
cuc (phase reversal), diém bang (flat spot)4

Phan tich AVO dinh tinh

Phén tich AVO dinh tinh dugc st dung d€ phat hién
di thudng AVO lién quan dén via cat két chia khi va
d6i tuong khac. Phan tich AVO dinh tinh gom: Phin
tich bang diém gitta chung (CMP) va mat ct cong véi
khoéng cach thu nd khac nhau, phén tich hé s6 Inter-
cept (A) va hé s6 Gradient (B), phan tich d6 thi A va
B.

Phan tich AVO bang dé thi

Phén tich AVO béng d6 thi la phuong phép hiiu hiéu
minh gidi cdc thudc tinh AVO. Hé s6 A dugc biéu dién
cuing v6i B trén d6 thi la mot cong cu tryc quan biéu
dién céc di thudong AVO cho phép dinh 16 dic tinh
ctia d4 chita (Hinh 5)°

Viéc phén tich AVO dugc thuc hién theo quy trinh &
Hinh 6.
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Hinh 5: Phan loai di thuong AVO

Tao hé toa d6 goc t6i cho tap hop mach dia chin
Lién két tai liéu dia chin va dia vat Iy giéng khoan

Tao bang dia chan tong hop

Tao gia tri Intercep (A) va Gradient (B)

Lap d thi Intercept va Gradient

Tao tai liéu chat lvuva thach hoc

Hinh 6: Quy trinh phan tich AVO

KET QUA PHAN TiCH AVO TAP X MO
GX

Tao hé toa do6 goc téi cho tap hop mach dia
chéan cé

Tai liéu ddu vao dia chdn 3D da dugc xt ly va da hiéu
chinh dong hay hiéu chinh phap tuyén (NMO). Sau
do tit Offset Gather, Super Gather dugc thiét lap dé
tang ti s6 S/N, tiép dén Supper Gather dugc chuyén
d6i thanh Angle Gather bang cach stt dung mo6 hinh
van tdc két hgp véi Super Gather (Hinh 7, 8 va 9).

Tao bang dia chan téng hop c6 diém sau
chung tir Angle Gather

Dang séng chudn (wavelet) c6 thé dugc tao lap tu
Angle Gather, tuy nhién do wavelet thay d6i véi mbi
gdc t6i nén sé c6 nhiéu wavelet chudn khdc nhau, khi
do chi gia tri trung binh cta cic wavelet dugc chon
béng céch tich hgp cac mach dia chdn tit nhiéu bang
ghi thanh bang dia chén tdng hgp c6 diém shu chung
(Common Deep Point Stack).

Su bién d6i cta via tai cdc vi tri khdc nhau sé dugc
quan sét bai CDP Stack. Tuong ty, ti s6 tin hiéu/nhiéu
(S/N) dugc gia ting boi mach dia chan tai mot CDP
Gather minh hoa céc biéu hién dia chdn ngay tai vi

tri diém sau chung. Mt cit dia chin téng hop di qua
giéng GK-2X sau khi 4p dung CDP Stack dugc minh
hoa trén Hinh 10.

Tao Intercept (A) va Gradient (B)

Tl Angle Gather, bang cach st dung tai liéu giéng
khoan da dugc hiéu chinh vao phuong trinh x4p xi
Shuey sé tinh dugc hai thudc tinh co ban A va B
(Hinh 11 va Hinh 12). Biéu hién AVO thong qua d¢
16n cac gia tri A va B tai dinh va day via chtta thudng
khoéng dong nhét do céc gia tri duong va &m. Duya
vao chénh léch bién do ctia biéu hién AVO khi dugc
khuéch dai, bang cdch két hop ca hai gid tri A va B (vi
du A*Bhoédc A/B), vi tri ctia dinh va day via chtia dugc
xdc dinh, tuy nhién ky thuat phan tich nay van bi dnh
hudng bai céc gia tri duong va 4m ctia A va B. Mot
hudéng phan tich khac bang cch 14y tich s6 mot cach
6 diéu kién ctia mot thudc tinh A va B (childy cac gid
tri duong A*B), két qua la nhan dugc mdt thudc tinh
mdi khd hitu hiéu trong tim kiém via cat két chita khi
c6 do rong cao (gay ra di thudng AVO loai III).

Kha nang ho trg minh giai dia chdn bdi su phan héa
cac giad tri A*B dugc minh hoa trén Hinh 13. Mot
thudc tinh nita rdt hitu hiéu ctia AVO 1a thay d6i ti
s6 Poisson (Hinh 14) trong d6 mach dia chén la cac
gid tri A con mau 1a sy thay déi ti s6 Poisson.

Lap dd thi Intercept va Gradient

Céc gid tri A va B tinh tli phén tich di thudng bién do
cua tai liéu dia chén trudc cong (Pre - Stack) dugc su
dung d€14p do6 thi cho khoang khong gian tit 2.500ms-
3.000ms trong pham vi via X®(Hinh 15 va 16).

Bang phép todn thay déi truc toa 4, cac di thudng
bién do dugc phan vung ting véi cic nhém biéu hién
AVO va ap dung két qua phan tich vao dii liéu dia chdn
thuc té. Phuong phdap va két qua phéan tich AVO thong
qua phép xuay hé truc toa do va phan nhéom AVO lén
mot mat cdt dia chidn dugc minh hoa trén Hinh 17.

Tao tai liéu chat luu va tai liéu thach hoc

Su thay d6i ctia thanh phéan thach hoc va chét1ong via
chiia khi m6 GX dugc du bdo nhu sau: trén d6 thi
ctia A va B, duong khuynh hudng sét dugc xuay mot
gbc 182 theo chiéu kim dong hé d€ dy doan thanh
phén chit luu (goi tat 14 AB18) va quay gdc 42° (goi
tit 1a AB42) d€ dy dodn thanh phén thach hoc (thanh
phan chét luu cht yéu dac trung cho gid tri A va thanh
phén thach hoc cha yéu dic trung cho gia tri B). Phan
bé clia yéu t6 chat l1ong (fluid factor) tai cac vi tri ¢6
mau néng khi quay dudng khuynh hudng sét mot goc
18°dugc thé hién trén Hinh 18. Tuong tu, su phan
bé yéu t6 thach hoc (lithology factor) nhu néc va day
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Hinh 19: Mat c3t thudc tinh thach hoc

ctia via cat hodc sét tai cac vi tri c6 mau néng khi quay
duong khuynh hudng sét mot géc 42° dugc thé hién
trén Hinh 19.

KET LUAN, THAO LUAN VA KIEN
NGHI

Két qua phén tich d6 thi gid tri A va B cho thdy di
thuong phan bé tai mién thoi gian 2.920ms - 2.936ms
14 d4u hiéu cta via cat két chia khi c6 do rdéng cao,
tuong ung AVO loai III. Hon nia ti thudc tinh chat
luu da thé hién r6 tai mién thdi gian & trén, chét luu
chia trong via cat két 1a khi v6i dic trung trén biéu d6
14 phin mau nong.

Trong khu vic mo GX via cat chita khi ndm trong
mién thdi gian 2.920ms - 2.936ms (hay d6 sau
3.582,9m - 3.616,1m) la ddi tugng chlia quan trong
can dugc tiép tuc nghién ctu phat trién.

Dé ting do tin cay ctia két qua nghién ctu va gidm
thiéu rai ro trong tim kiém khu viic mé GX cin tién
hanh phan tich AVO dinh lugng d€ du doan dic tinh
ctia via chdia nhu: D¢ bao hoa nuée (S,,), d6 rong (¢)
va thé tich sét (V) bing phuong phap nghich déo
dia ch4n (1D Seismic Inversion). Khi dé viéc lién két
tai liéu dia chan véi giéng khoan sé ting do chinh xac
trong viéc xdc dinh cac thong s6 via chita.

XUNG D()T LOI iCH

Toi la tac gia chinh cta ban thdo cong bs két qua
nghién ciiu: “XAC DINH TIEM NANG CHUA DAU
KHI CUA TAP CAT KET MO GX DUA TREN PHAN
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TICH THUQC TINH AVO”, Téi xin cam két nhu sau:
o Tit ca cac tac gia c6 tén trong bai déu da doc ban
thdo, da thoa thuan vé thi tu tac gid va dong y gui bai
dang trén tap chi STDJNS.

e Cong trinh nay khong c6 bat ky su xung dot vé lgi
ich nao gitia cdc tac gia trong bai va véi cac tac gia
khéc.

PONG GOP CUA CACTACGIA

o Truong Quéc Thanh: Tac gia chinh ctia ban thdo, la
ngudi soan thdo bai bao, thiét ké nghién ctiu va thuc
hién céc phén tich minh gidi tai liéu.

o Nguyén Xuan Khé: tham gia chinh stta ban thao, c6
van cho qua trinh nghién ctu ti khi c6ng trinh viia
bat dau.

o Nguyén Tuén: di dong gop giai thich di liéu va di
thu thép di liéu, kiém tra lai bai viét.

e Nguyén Viét An: tién hanh xti ly s6 liéu, viét két qua
nghién ctiu

e Tran Vin Xuén: tham gia vao thiét ké va thuc hién
nghién ctiu, phén tich dién gidi cdc di liéu, thu thap
dii kién va thuc hién cac phén tich co ban va thong ké.
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Determining the petroleum potential of sandstone reservoir GX
field based on AVO analysis

Truong Quoc Thanh"2*, Nguyen Xuan Kha', Nguyen Tuan', Nguyen Viet An’, Tran Van Xuan'

EsE

e

; \\\—E}F ABSTRACT

B Amplitude Versus Offset (AVO) is an effectively used seismic method in O&G exploration and pro-

duction. Many studies indicated that the combination of AVO and seismic inversion allows reduc-

Use your smartphone to scan this ing risks in the identification of gas-bearing sandstone reservoirs. Based on the input data includ-

QR code and download this article ing Pre-stack Time Migration, Post-stack Depth Migration and well logging at well 2X, the paper
presents the method and procedure of analyzing AVO properties at GX field, block 05-2, Nam Con
Son basin. The paper showed the process of building synthetic seismograms with common depth
points, sketching graphs to analyze the behavior of AVO properties using intercept A and gradient
B values calculated from the well logging data at a defined well, and predicting AVO's behavior
when the lithological and fluid properties in the reservoir change. Therefore, the abnormal section
of the reservoir is constructed to determine the lithological features of the reservoir as well as the
fluid within the GX field. The interpreted results reveal that the research object is a gas-bearing
sandstone reservoir with the boundary in the time domain of 2920ms - 2936ms (or depth 3582.9m
- 3616.1m), which is the foundation for determining the reservoir's potential scale.
Key words: AVO, petroleum gas, seismic attribute, reservoir
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