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LOC NHIEU PHAN XA NHIEU LAN TRONG PA MONG
BANG BQ LQC F-K TAI BE CUU LONG
PHAN THIEN HUONG, Truwong Pai hoc Mé - Pia chat
Tom tit: Hién nay viéc nang cao khd ndng xdc dinh cdc doéi nit né trong mong truwede Pé
tam tai bé Curu Long tir tai lidu dia chan 1a mét trong nhitng wu tién hang dau trong cong
tac tim kiém tham do dau khi tai bé nay do tat ca cac giéng khoan tham do trong méng déu
dwoc dinh huwéng duwa trén nhing duw béo tir cac két qua phan tich tai liéu dia chan. Tuy
nhién, do danh hwong cua nhiéu yéu té va mgt trong nhizng nguyén nhan chinh 1a sy 6 mat
cua nhiéu ngau nhién trong méng va séng phan xa nhiéu lan (PXNL) che lap tin hiéu cé ich
trong mong, ddn dén ti sé tin hiéu/nhiéu trong méng thwong rat thap Bai bao nay trinh bay
Va dé xudt phwong phdp loai bé anh _hwong cua séng phan xa nhiéu lan bén dwdi bé mat
mong bang phwong phdp loc trén mién F-K trén tai lidu sau cong. Két qud chi ra hiéu qua
cao cua phirong phdp. Hé thong séng co truc dong pha dwoc cho l1a biéu hién cua mirt né

dwoc xdc dinh rd rang theo tai liéu sau xuz ly.

1. Mé dau

Viéc khai thac dau trong da mong 1a mot
trong nhitng thanh tuu 16n trong tham do dau
khi tai Viét Nam. Tuy nhién mot s6 that bai
trong khoan ciing chi ra viéc mao hiém trong
qua trinh tim kiém va tham do khi hé thong nut
né con chua dugce lam ro trong d4 mong [1] [4]
[5]. Hinh 1 cho thay véi tai liéu dia chan sau khi
thuc hién chudi xu Iy van con tdi tai nhing
séng co truc dong pha rat rd nét, viéc xac dinh
hé théng nit né trong méng theo tai liu nay la
khong thé. Bén canh d6, trong méng khong ton
tai song phan xa mot lan. Van dé dugc dit ra la

ton tai s6ng gi tai day va lam thé nao loai bo
ching dé co6 thé hinh dung ra hé thong nat né
trong méng.

Sau khi thir mot s thuét toan xu ly khéc
nhau, cung vai nhan xét nhing tin hiéu trong
mong €O cac truc dong pha gan nhu nam ngang
(nam ngang hay goc d6 nho (hinh 1) — kha ning
d6 chinh 1a séng phan xa nhiéu lan cua nhiing
I6p trén, chiém wu thé. Nhitng song nay che phu
hét tin hiéu tir hé thdng nit né trong d4 mong.
Dua trén nhitng nhan xét nay phuong phap f-k
duogc dé xuat dé xa Iy PXNL.

Hinh 1. Tai liéu dia chdn dwoc dimg dé minh gidi tai bé Ciru Long
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2. Phwong phap nghién ciu

Bién doi f-k:

Bién doi -k [6] chinh 1 bién d6i Fourier 2
chiéu theo thoi gian va khong gian vai F- 1 tan
sb trong mién thoi gian (bién doi Fourier theo
thoi gian) va k- 1a tan s6 trong mién khong gian
(bién doi fourier theo khong gian) hay sé vong
trong mot don vi do dai. Budc séng trong
khéng gian phu thugc vao khoang cach gitra cac
mach (giéng nhu budc mau hoéa trong mién thoi
gian) va phai tuan theo tiéu chuan Nyquist dé
tranh hién twong nhiéu anh guong theo khong
gian (spatial alias).

1
2AX

Ax 1a budc mau hoa theo khoang céch.

Céac bién ddi nay duoc xac dinh bai tich
phan Fourier [2]:

P(k,, @) = j j P(x,t)e™ D dxdt (o)

—00—00

P(x,t) = j j Pk, ,w)e ™ *dk do (3)

Nyqg —

1)

—00—00

Hinh 1 biéu dién su chuyén doi cta cc loai
song trong mién t-x sang mién f-k. Nhan thay
rang cac song co truc theo phuong ngang trong
mién t-x s& c6 dang duong thang tring véi truc
f trong mién f-k. Song c6 truc nghiéng theo mot
goc xac dinh khi chuyén sang mién f-k ciing s&
1a duong thang di qua géc toa do. Hién tuong
alias s& xay ra néu s6 song cao hon sd s6ng

Mién thoi gian Mién tan sé

wan =L LI,

Nyquist. Ngoai ra song c6 dang hyperbol trong
mién t-x s& chuyén sang mién nam theo géc A
nhu hinh 2 [6].

Ung dung bién ddi f-k loai bé song PXNL
trudéc cong:

Ylmaz ciing da néu van d& loai bo nhiéu
(PXNL) bang cach hiéu chinh NMO (hinh 3).
Theo d6, sau khi st dung van téc dya trén phan
tich phd van téc dé xac dinh van téc séng,
NMO (hiéu chinh dong) dwoc tién hanh. Két
qua chi ra trong hinh 3b cho thdy séng PXNL
duoc hiéu chinh véi van téc cao hon van téc
that cia né dan dén hiéu chinh chua du
(undercorrected) trong khi d6 song phan xa mot
lan bi hiéu chinh qua (overcorrected). Do su
khéc biét vé hinh dang séng trong mién (t,x)
dan dén khi chuyén sang mién (f,k) song phan
xa mot 1an va PXNL s& tich thanh 2 mién khac
biét theo k duwong va am. Song PXNL nam bén
trai (khu M) va phan xa mot lan nam bén phai
(khu P) (hinh 3b phia dudi). Loai bo sdng trong
khu M thuoc mién f-k bang bod loc quat f-k.
Bién d6i nguoc lai tin hiéu tir mién f-k vé mién
t-x, ta chi con tin hi¢u cua séng phan xa lan dau.

Nhu vay ban chat caa phuong phéap loc
song PXNL trong mién f-k xuat phét tir hién
tugng cac biéu d6 thoi khoang cua séng phan xa
mét 1an va séng PXNL cé truc pha khac nhau
dan dén khi chuyén sang mién f-k song phan xa
maot 1an va PXNL nam tach biét 2 bén truc f va
c6 thé loai bo song PXNL. Phuong phép xur ly
nay duoc tién hanh truéc cong.

(x,p) (f.K)

Hinh 2. Sir chuyén doi tir mién x-t sang
f-k cua cac logi séng khac nhau trong
dia chan
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Hinh 3. cdc buréc logi bé séng phan xa nhiéu lan theo tai li¢u
dia chan trueéc cong (theo tai liéu Yilmaz)

Xac dinh tham sé goc nghiéng caa truc
song:

Trong phan trén chi ra mudn loai bo song
PXNL can phai xay dung bo loc quat trong
mién f-k. Théng thuong bo loc nay cé thé xay
dung theo cam tinh. Tuy nhién theo nghién cuu
Naghizadeh nam 2011 [3] thi géc nghiéng co
thé xac dinh chinh xac theo cong thirc toan hoc

@)
M(p) = D(®, k = pe,

Véi (t,x) 1a s6 liéu trong mién t-x va D(w,k)
1a phd cua sb liéu dat dugc trong mién f-k khi
dung bién doi Fourier 2. p 1a goc nghiéng cua
céc song co truc dong pha va M(p) 1a bién do
nang luong. Theo d6 khi goc p trung véi goc
nghiéng cua song déng pha thi M(p) sé dat gia
tri max. Dua trén viéc tinh toan nay c6 thé xac
dinh dugc goc nghiéng cua céc tin hiéu ¢ truc
ddng pha,

Toém lai véi thuat todn nay, nhirng hudng
nghiéng ndo chiém chu dao trong tai liéu dia
chan dugc xac dinh. Tir d6 dya vao muc dich

—|pw, +0.5]) ,
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cua xt 1y s liéu sé& lya chon goc nghiéng p dé
loc tai liéu.
3. Két qua nghién ciru

Pé chizng minh hiéu qua cua loc quat trong
mién f-k, mot s6 mat cit dia chan tai bé Cuu
Long di duoc st dung dé nghién ciru. Cac budc
xir ly truyén thong da duoc kiém tra dé dam bao
chu trinh xir Iy truyén thong van duoc tuan thi.

Tai liéu thu duoc sau cac budc xur 1y co ban
da dugc chuyén sang mién f-k theo phan mém
Promax theo cong thue (1) va (2). Vi day la
song phan xa nhiéu lan cé truc déng pha gan
nhu nam ngang hoic o phuong tao voi phuong
nam ngang mot goc rit nho nén goc nghiéng
trong bo loc quat ciing rat nho quanh truc f. Sau
khi tién hanh loc trong mién f-k, s liéu lai
dugc chuyén vé mién t-x. Két qua thu duoc thé
hién trong hinh 4. Trong hinh 4 ta thay rat rd,
tai ddy xuat hién 2 hé thong song co truc dong
pha, mot theo hudéng BDB-TN, mot theo hudng
TB-DBN. Trong d6 hé théng thir nhat manh hon
va ap dao hé théng thir hai. Pay hoan toan c6
thé 1a két qua cua su ton tai hé thdng nut né
trong d4 mong.
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Hinh 4. Mat cat X sau khi ap dung bé loc f-k, hé th

ong nit né xudt hién rd rang

trong phan mong

4. Két luan

Két qua nghién ctru trén da chi ra ang dung
bo loc f-k sau cong co thé loai bo nhidu PXNL
trong da mong c6 hiéu qua cao. Tai liéu trong
da mong sau khi lam cac budc xu ly thong
thudng bao gdm hiéu chinh bién do, &p dung bo
loc tan, giai chap, siap xép diém giira chung,
phan tich van tc, hiéu chinh déng, cong va
dich chuyén dia chan da dugc bd sung thém
budc bién d6i f-k, dé loai bo séng co truc dong
pha nam ngang hay c6 géc d6 nho do phan xa
nhiéu lan caa nhitng 16p trén, sau d6 bién doi
nguoc lai v& mién t-x. Mot sé hé théng séng co
truc dong pha con lai sau khi xir ly c6 thé 1a
biéu hién cua hé théng nat né da duoc chi ra
trén tai liéu dia chin. Mac du f-k 1a mot phuong
phap da duoc biét dén tir 1au, nhung voi két qua
nghién ctu nay chi ra viéc tng dung nhu thé
nao trong chu trinh xtr ly rat quan trong. Néu ap
dung ding thoi diém va dung d6i twong thi
chiing ta c6 thé loai bo duoc nhidu PXNL rat tot.
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SUMMARY
Suppress coherent noise in the basement by
application F-K filter
Phan Thien Huong, University of Mining and Geology

The possibility to predict fracture systems in crystallized basements by seismic method is
always of high priority for exploration of hydrocarbon in sedimentary basins offshore Vietnam.
Most of wells with basement targets were designed based on the seismic data analysis. However,
interpretations of these fracture systems have always been difficult because of the low signal to
noise ratio inherent with the basements at depth. Majority of the noise come from random noise and
multiple reflections from clastic layers above. If the noise can be effectively suppressed it would be
very helpful to better determine the fracture systems and therefore reduce the drilling risk. In this
article the author suggests a method to suppress coherent noise in the basement by application of F-
K filtering technique. The results show that signatures of fractures in the basement become much
clearer after the F-K filtering.
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