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CACYEU TO GAY SAI SO CHUYEN POI
THOI GIAN - BO SAU
TRONG MINH GIAI TAI LIEU DIA CHAN
PHAN THIEN HUGNG

1. TONG QUAN

Trong tham do dia chdn, cic ranh gidi sau khi
dwgc minh gidi trén mit cat thdi gian s& duoc
chuyén déi sang do sau dua trén cic thong tin vé
véan toc truyén séng tai khu vuc nghién ciru

H = vt/2

Cac thong tin vé van téc duge xic dinh dua
trén tai lieu dia chan trong gi€éng khoan va tai lieu
xUr 1y dia chan trén mat dat.

D& dat dugc do chinh xéac trong viec chuyén
d6i thoi gian sang do sau cdn phai hi€u nguyén
nhan gy sai s6 va danh gia dinh lugng cic sai s6
clia phép chuyén déi. Da co6 mot s6 tac gid [1,7] dé
cap dén cic yéu t6 gy sai s trong qua trinh
chuyén déi tir thoi gian sang do sau ; trong bai nay,
chiing t6i 1am séng td do sai lech thai gian gifta
ranh gidi thuce va ranh gidi dugc minh gidi trén mat
cét dia chin. Day 13 yéu t6 ¢6 anh hudng dén do
chinh x4c cha tai liéu song con it dugc quan tam.
Trong qué trinh nghién ciru, tic gid da tinh toin
dinh lugng sai s§ gy ra bai do lech thai gian va
danh gid mic do anh hudng cua n6 dén két qua
minh gidi cudi cung.

Khi minh gidi tai liéu dia chin, trong bai toan
chuyén déi "thoi gian- do sau”, yéu td gay sai sO
xuat hieén ngay khi tinh thdi gian séng phan xa dén
mit ranh gioi. Nhu ching ta da biét, xung song dia
chan ban ddu duoc xem 14 pha 0 hoac pha cuc tiéu.
Tuy theo dang xung ban ddu ma mat ranh gioi dia
chan twong tng s& dugc quyét dinh chon & dau trén
duong ghi dia chan (hinh 1). Thong thudng thi
xung duoc chon 1a pha O va cac mit ranh gidi dugc
nhan biét bing cic dinh séng va hom song trén
song phan xa.

Trong thuc t&, su khong trang hop hoan toan
gilfa ranh gi¢i phan xa véi cac dinh séng va hdm
song ¢o thé do nhitng nguyén nhan sau :

1. Anh huéng cia do phan gidi dia chan

Theo nguyen 1y Releigh, hai mat phan xa lien
tiép chi c6 thé dugc phan biét néu khodng cich
gilta ching 16n hon 1/4 budc song. Néu nho hon,
chc song don s& bi giao thoa, din dén su dich
chuyén cd vé pha va bién do, tao nén séng téng
hop ¢6 dang bi méo va do phan gidi giam di. Thi
du trong trudng hogp van tdc truyén soéng 12 2500
m/s, tin s6 séng dia chan 30 Hz, thi budc song 1a
80 m va mat phan xa chi ¢6 thé nhan biét dwoc khi
16p thach hoc ¢6 do ddy 16n hon hoac bang 20 m.

Cye thudn Cuc déo

RC + L’ —-% — RC+ =
| (a)

Cye thudn Cucdte

RC+ - - —

(b)
Hinh 1. Su lién quan cla xung dong séong ban déu
va ranh gidi dia chét

a - pha cuc tiéu, b - pha 0

Trong moi truong da trdm tich ton tai nhiéu
mit ranh gi6i phan xa, song dia chan Khi t&i mat
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ranh gidi niy tao ra cic song phan xa don nhung
song thu duoc tai cic may thu dia chan 14 song 10
hop clia cac song don trén. Do do, trén tai liéu ghi
nhan, cac dinh va hdm song c6 thé bi dich chuyén
(hinh 2)

2. Anh hudng ciia do chinh xic khi xac dinh
vin téc

Trong qua trinh cong song "di€ém sau chung",
do 4anh hudng sai s6 xac dinh van tdc nén hiéu qua
hiéu chinh dong bi han ché, noi cach khac pha song
bi thay déi va tdn s6 gidm di. Két qud 1a sau khi
cong song, dinh séng clia mach téng chi dat chinh
x4c cao khi van toc duoc chon dang (hink 3).

3. Anh huédng bat dong nhit cia moi truong

Cac dac tinh khong dong nhat cia moi truong nhu
sur bién ddi thanh phan vat chat, bién dang khong
dan héi... s& din dén lech pha cla séng tin hiu. Vi
du trong ving nghién ciru, cac 1op cat két voi

ximing gidu canxit ¢6 van toc rdt 1on, dat dén
khodng 4000-5000 m/s. Do dé d6i véi mot tdng cat
¢6 ximang gidu canxit néu van téc bi coi 1a khong
thay d&i thi mit ranh gi¢i phdn xa sé& bi dich chuyén
nang 1én so véi mat ranh giéi thuc do thoi gian
phan xa bi gidm di (hink 4). Nhu vay néu yéu to
thanh phdn vat chdt khong duogc xac dinh ding s€
tao ra sai s6 do sau trong phép bién déi.

II. PHUGNG PHAP NGHIEN CUU

Véi nhitng nguyén nhan néu trén thi trong minh
gidi dia chan c6 kha nang s& xdy ra sai lech giita
thoi gian dén that cla song phan xa va thdi gian
nhan duogc trén mat cdt dia chdn. Do sai lech nay
duoc x4c dinh qua viéc so sanh bang dia chan thuc
t€ thu duwoc trén mat voi bang dia chin 1y thuyét
tinh theo cac tham s& do dugc trong giéng khoan
(bang dia chdn téng hop) va mat ranh gidi dia chat
theo tai liéu giéng khoan.

Téng hop

Séng phan xa
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Hinh 2. Anh hudng cia sit chéng cac séng thu duge tir cic mat phan xa dén hinh dang
song thu duge tai mat quan sat
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Hinh 3. Hiéu chinh dong va két qua cong song

Ri, Ry,... tin hiéu phan xa tai tram thu 1,2,..., Xy, X,,... khodng cich céc tuyén 1,2,..., a, b - 5o d6 tia song
va biéu d6 thoi khoan séng phan xa tir ranh gidi 1 va 2, c.d - truc dong pha trude va sau higu chinh dong,

e - mach tdng
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Hinh 4. Anh hudng ctia ximang thanh phin canxit dén mat cit dia chan (tai 1,58 ms)
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& chc ving co giéng khoan, duong cong do
bing song 4m co the chi ra mot cach rat chi tiét cac
16p dét da co thanh phén thach hoc khic nhau tdi
do ddy 20 cm (hinh 5). Nhu vay néu so sanh dugc
do sau theo tai ligu dia vat 19 giéng khoan voi dO
sau theo tai lieu dia chin ta co thé bigt dugc sai s0
tinh theo k&t qua dia chin. Tu cic tii ligu giéng
khoan va dia chan dugc cung céip, viee danh gid sai
s6 duoc tién hanh theo cac budc nhu sau

1. Chon vang nghién ctru va tAng nghién cuu,
sau do minh giai dia chin chi tiét mat ranh gioi cla
nhitng ting nay.

2. Viec xay dung bang dia chan 1y thuyet dugc
tien hanh theo cac budc nhu sau ©

- Xac dinh ranh gidi cac 16p theo dudng cong
dia vat 1y giéng khoan va tir d6 suy ra cic tham s6
vat 1y cha ching nhu van t6c 16p (V) va mat do dat
da (p).

_ Xac dinh he sO phdn xa tai mat phan cach
theo cong thirc :

t = (Zo-ZplZat Zy)

Vé&i Z,, Z, 1 tré song, dugc tinh bing tich cua
van toc va mat do cira 16p trén va 16p dudi,Z = pV.
- Xac dinh dang xung dong song ban ddu : mo

phdng xung dong song dugc phat truyén trong mol

pudng siéu  Thanh phéan vV
am thach hoc

(3)

Aal@

Hinh 5. Su khac nhau khi minh giai cic 10p phan

truong dé tao ra song phan xa tai cdc mat ranh gioi
dia chén.

- Tich chap xung dong nay vOi bang xung cua
sy phan bd he s0 phén xa d€ tao ra dudng mo
phdng tin higu dia chin 1y thuyét (bang dia chan
tdng hop).

3 So sanh dudng mo phong nay voi duong dia
chdn that va ranh gioi dia chit theo tai licu gieéng
khoan dé xac dinh sai s.

Trong thyc t& thi duong mo phéng tin higu dia
chén da duge (g dung tir 1au, nhung chu yéu phuc
vu cho viéc nhan biet cic song nhiéu phan xa
hiéu 14n vA cac ranh gioi phdn xa con viec nghién
cfru su bién dang xung téng gy ra sy sai léch gitta
két qui minh gidi dia chin vi ranh gii dia chat
that thi con it dugc quan tam.

II1. KET QUA NGHIEN CUU

Dua vio nguyén tic vira néu trén, nghién ctu
da duoc tign hanh tai hai bén diu khi & Australia,
noi ddu va khi dang duoc khai thic. Ca 2 bén duge
tao ra trong thoi ky hoat dong kien tao khd yén
finh. noi chung dia hinh khu vuc wong doi bing
phiing va khong ¢ ditt gdy nao anh hudng dang ké
dén viec minh gidi dia chan. Khu vuc nghién ciu
c6 dac diém 1a phat trien ba loai trdm tich : bién,
song hé va dim lay luc dia. Hoat dong kién tao

Hé s6 phan xa Kénh dia chan

xa theo dudng cong siéu am va dudng cong dia chin

(1-sét, 2- cdt, 3- dd voi, *-madt ranh giot gitka nudc va khi)
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c6 thé chia ra hai théi ky chinh : vao Permi ché do
kién tao chil y&u 13 yen finh, tuy nhién & day c6 su
nang lén va bao mon tai ving tay bic clia bé. Thoi
ky thir 2kéo dai tir Permi muon t6i Trias, n6i chung
cling kha yén tinh ngoai trir ¢6 su sut ln vao giita
cta Trias. V& cdu tric khu vuc, c6 nhiéu § kién
khéc nhau. Mot nhém cho ring & day phat trién
céc cdu tao nén ép (Sun, 1977 , Apak, 1997), nhom
thit 2 thi cho ring ngoai co ché nén ép con phat
trién truot bﬁng (Kuang, 1985) va cudi cung, nhdém
thir 3 (Stanmore, 1989) cho céu tao & day hinh
thanh trong co ché tich gidn.

Tuy nhién theo 1y thuyét trudng Gng suit dia
phuong (Wopfner, 1985), cdu triic dia chat taj khu
vuc ndy 12 két qua cla sy t6 hop co ché nén ép, tach
gian va chuyén dong truot bing. Cac dirt giy chi
yéu theo phuong thang dimg va c6 tinh khu vuc.

Tai lieu duge st dung trong cong trinh ndy bao
gom tai lieu dia chan 3D va 150 giéng khoan phan
b6 trén dién tich khoang 750 km’.

Qua trinh nghién ctru bao gém cic budc sau :

Budc 1. Lua chon céc tdng phan xa dic trung
cta khu vuc va minh gidi chi tiét tren tii lieu dia
chan 3D. Trén cot dia tdng giéng khoan co thé
chon ra 3 16p dién hinh d€ nghién ciru :

e Lop 1: la 16p nong nhét, trdm tich cét trong
Creta sOm cla moi trudng bién, tdng cat duoc bao
phi b 16p sét. Lop cat tuong d6i ddy (30 - 40 m).
Mait phan cach ndm & do sau khodng 1500 m.

® Lop 2 : trm tich cit xen ké trong sét thoi ky
Jura sém va giita trong moi trudng song. Mat ranh
gi6i dac trung cho su chuyén déi tir sét thanh tao
trong moi trudng song hd nang lugng thap sang cat
thanh tao trong moi truong song hé nang luong
cao. Voi dic tinh trdm tich ndy, 10p cat c6 do ddy
khong 6n dinh. Lop cat ddu tien c6 do ddy thay déi,
dao dong, c6 noi do ddy gidm xudng dudi 5 m va
khong lién tuc. Mat phan cich ndm & do sau khodng
1900 m.

e LOp 3 : ndm sau nhdt, than dwoc chita trong
sét, thanh tao vao Permi muon trong méi trudng
dadm 1dy. Lop nay dugc bao phi bdi sét. Mat phan
cich duoc dac trung bdi sy c6 mit clia 16p than
ddu tien. Mat phan cich nim & d6 sau khoang
2200 m.

Ba mat phan xa ndy chiu dnh hudng clia cic
yéu t6 dia chat khac nhau. Mat thr nh4t, dic trung

cho s chuyén déi tir 16p sét sang 16p cat, khong co
dic tinh dac biet. Tren tai lieu dia chan yé&u t§
chuyén ddi dugc thé hién & nét bing hom song
mot cch lien tuc. Mat thir hai thé hién su chuyén
d6i tir 16p sét sang 16p cit cd ximang canxit, nhitng
16p cat nay khong lién tuc va c6 d6 ddy thay déi. Do
d6 mat ranh gi6i duoc thé hién bing dinh séng trén
tin hiéu dia ch4n nhung c6 bien do thay déi va khong
lien tuc. Mat thir 3 dac trung bdi sy c6 mat cla
than xu4t hién trong 16p sét, 16p than ndy ciing co
do ddy thay d6i va khong lién tuc do théi gian trim
tich thay ddi, dugc thé hien bing dinh séng trén
mat cit dia chan. Mt ranh giéi twong d6i 6n dinh.

Quéi trinh minh gidi dia ch#n duogc tién hanh
trén phdn mém IESX cta Geoquest.

Budc 2. Xac dinh ranh gidi dia chét theo tai lieu
giéng khoan va he s6 phan xa tai cic mat ranh gioi.

* DGi vai 10p thir nhét : sy phan 16p dua trén
dudng cong gamma, mit ranh gidi tai day thé hien
rdt rd biang su giam dot ngot clia dudng gamma.
Van téc trung binh vao khodng 2.300 m/s.

e D61 vai 16p thit hai : sy phan 16p duoc dua
trén dudng cong gamma va dién. Duong gamma bi
giam tai mat ranh gidi, cac dudng do bing phuong
phap dién s& bi tach rdi nhau tai mat ranh gi6i. Van
toc trung binh 12 2.500 m/s.

e DGi voi 16p thit ba : sy phan 16p dua tréen
dudng cong sonic, khi gia tri tang dot ngot do su
c6 mat cua than. Van téc trung binh 1a 2.650 m/s.

He s6 phan xa duogc tinh toin tr cac duong
sonic v mat do.

Budc 3. Xac dinh dang xung séng ban ddu :

Dé x4y dung bang dia ch4n téng hop cdn xac
dinh dang xung séng dia chan ban ddu. Viéc chon
dang xung soéng ban ddu c6 vai tro quan trong vi c6
anh hudng 16n dén chat lugng bang dia chan t6ng
hop va hiéu qua so sanh giita bang 1y thuyét va
thuc t& [14]. C6 nhiéu cich chon dang xung song
ban ddu nhu cic xung Ricker, Butterworth, ...
Trong nghién ciru ndy, xung dong séng ban ddu
dwoc xac dinh bang phuong phap tich séng thong
ke tir tai liéu dia chan thu dugc trong ving nghién
clru. Dang xung nay ddm bdo sy thong nhit giita
duong cong tdng hop va séng dia chan, loai trir cac
anh hudng 1am song thay déi trong qua trinh xt 1y
tai liéu thu né va xtt 1y s6 lieu.
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Mot s6 tham s6 cua phuong phip théng ke nhu
dien tich va bé ddy cha 16p dung d& phan tich
thong ké nhan duogc bing cach chay thu phdn mém
tai mot 6 giéng khoan, sau @6 so sanh ket qua.
Budc niy dugc chay trong chuong trinh "WAVE-
LET- SYNTHETIC", phin mém clia Geoquest. Sau
khi kiém tra, cic thong 8 dé tao xung song ban
ddu duge xac dinh bdi 400 mach ghi voi do dy
trong duong voi thai gian truyén 1a 500 ms. Xung
song dugc biéu dién trén hinh 6. Vi s6 mach ghi
2ho hon 400, xung dong song khong dac trung
duoc cho 16p thit 2 do tin higu phan xa tai 1op th&
2 khong én dinh. Xung song o cyc dao voi pha 0,

nhitng gid tri ndy can cit theo xung song clia cong
ty ddu khi tié€n hanh Kkhao sat trén vang nay.

Buéc 4. Nghien ciru mdi lien hé thai gian va do
slu :

M6 lien he thoi gian - do sau dugc xac dinh tUr
tai lieu "Tuyén dia chdn thang dimg" va dudng
cong sieu am. Vi tai ligu dia vat ly giéng khoan
duoc biéu dién theo do sau con tat lieu dia chan
duoc biéu dién theo thot gian, do vay mudn so
sanh dudng mo phong voi duong dia chén that cin
co su chuyén dbi bidu dién tai lieu giéng khoan
theo thoi gian.
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Hinh 6. Xung dong song. a - dang xung,

Budc 5. Xay dung bang tong hop mo phong tin
hiéu dia chén tai cac giéng khoan.

Tin hiéu mo phong dugc xay dung bang phép
nhan chap giita xung song da duoc chon tai budc
trén va he s6 phan xa theo cong thirc :

S(t) = w(t)* 1(t)

S(t) - duong mo phong, w(t) - xung dong song
ban du, r(t) - hé s6 phan xa.
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b - phd bién do, ¢ - phd pha

Tin hieu mo phong dugc so sanh ddi chiéu voi
tin hieu dia chn that tai vi tri giéng khoan d€ dam
bio do chinh xéc cua tai lieu mo phong. Trong
nghién ciru ndy do do chinh xéc cao nén minh giai

theo dudng dia chdn that va dia chdn mo phong
trung nhau.

Budc 6. Do sai lech thoi gian giita minh giai
theo dudng téng hop va ranh gisi dia chat.



Sau khi cic dudng mo phdéng di duge xay
dung, gi tri sai lech vé thoi gian gitta ranh gidi dia
chit thuc va ranh gidi minh gidi (twong Ung voi
dinh hodc hom séng trén tai lieu bang ly thuyét
duoc ghi nhan tai tat ca cac giéng khoan (hinh 7).

At = toing khoan - tdia chin

Voi At - sai SO, tyieng khoan - thO gian theo tai
lieu gi€ng khoan, ty, 4, = thoi gian theo tai ligu
dia chdn mo phong.

g
P 504
33

Tir cic gia tri sai s6 noi trén, ban d6 sai s§ dugc
thiét 1ap cho toan viing nghién cfru, tir d6 rut ra cic
danh gi4 (hinh 8),két luan dinh lugng vé anh hudng
clia do léch thai gian lén do chinh xéc cua ket qua
phan tich, minh gidi tai lieu, va co thé riat ra mot s6
két qua dudi day :

Lép thit nhét, nim ¢ do sau khoang 1.500 m c6
dic tinh én dinh, sai s8 tvong doi nho, dao dong tir

25590 2574
1 Ir-l 3
Ty o W

493
2584
463

« Hinh 7. Do sai

s& gilta minh giai

dia chan va ranh
gidi dia ch4t

-1,8 ms dén 1,2 ms, sai s6 vé do sau khodng 5m.
Sur phan bé clia sai s6 mang tinh chat nglu nhien.

D6i vai 16p phan xa thir hai & d6 sau 1.900 m
voi su ¢6 mat ciia ximang thanh phdn canxit va sy
phan bé cic 10p cat trong tap sét 13 khong dong
déu thi sai s6 vé thai gian dao dong tir -5,3 ms dén
9 ms ddn dén sai s6 v& do sau khoing 25 m. Mot s6
lien keét giita cac giéng khoan dé dugc thiet 1ap dé
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KET LUAN

Ving R
nghién cltu Bing phuong phap ddi sanh giita tai
tap cat lieu dia vat 1y giéng khoan va duong mo

phong tin higu dia chin, ngudi ta 0 thé
danh gid dinh luong sai s§ gay ra boi do
lech théi gian cho phép xac dinh dugc
do tin cay cla tdi lieu va tir d6 dua ra
nhiing quyét dinh ding ddn trong qui

LA trinh tham do, tim kiém ddu khi clia khu

vyc.

K&t qua tai ving nghién ciu cho
thay su sai lech vé thai gian gy anh
hudng khéac nhau 1én két qua minh giai
ciia cac lép khic nhau. Ddi véi 16p thir
nhat, sai s6 vao khoang 0,5% mang tinh
ngdu nhién va c6 thé chdp nhan duge.
Lép thir 2, sai s6 vao khodng 1,5% ¢6
—J  thé lien quan dén su phan bg cua canxit

Hinh 8. Ban do phan b6 sai s6 cia 16p 3

gidi thich sy thay ddi vé su phan b6 sai s6 nay
nhung do tai lieu khong ddy di nhu su phan b6 cua
canxit ximang hay tham s6 dia chin dia ting nén
nguyén nhan khong xéc dinh dugc.

Lop cd mat phan xa cudi cing nam o do siu
khodng 2.200 m do c6 cdu tao céc via than khong
dbng déu, sai s6 vé thdi gian truyén song tir -2 ms
dén 4.2 ms, sai s6 vé do sau khodng 15 m. Bdn d
phan b6 sai s6 tai day cb su phan bo theo quy luat
kha 16 nét, duoc chia 1am 3 phin theo hudng DB -
TN, & 2 bén ria co gi tri am va & giita cd gia tri
duong.

Mot s6 lien két di duoc xay dung d€ nghién
citu su phan bo ndy. Tai nhing gigng khoan, noi c6
16p than ddy va lién tuc thi sai s6 4m va nguoc lai.
Mit khic khi so sanh ban d6 phan bd sai s6 nay
v6i ban d6 ding ddy clia 16p cét trong tap thu 3 [9]
(hinh 9) cho thdy chang hoan toén tring khop.

Tai nhitng viing d0 ddy cua 16p cat 1on thi sai
56 duong va tai nhitng viing co tap cat mong thi sai
s 12 am. Diéu db cho thay co sy lién he giita sai s6
vi ty sO gifra than va do ddy cua tap cat, sét trong
16p ndy. Do thi gian b han ché nén su nghién clru
mot cach dinh lugng vé moi quan h¢ ndy da khong
duoc di su hon, Tuy nhién m&i lien he gilta sai s0
v cic thong tin vé dia chdn dia ting ¢ day co thé
ndng cao tinh chinh xéc trong viée chuyén déi tir
thai gian sang do sdu trong viéc minh gidi dia chin.
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trong ximéang va ¢o dnh huong dang ké
den ket qua tim kiém bdv ddu khi ciing

Hinh 9. Ban d6 dang ddy cla tap cit trong 16p 3

nhu tinh trit luong. Lap thir 3 ¢6 sai s6 vao khodng
0.9-1%, c6 thé gay ra nhiing sai sot trong du tinh
trit lugng. & day su phan bé sai s6 mang tinh quy
luat, diéu ndy c6 thé khoanh ving dé nang cao tinh
chinh x4c trong viéc chuyén ddi do sau va danh gia
trit luong.
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SUMMARY

Factors cause errors of depth conversion in seismic
interpretation

The depth conversion with high precision is
very important, especially in the area where
geological structure has low relief and oil trap
locates in the anticlinal with low amplitude. This
article points out one of important effects, time lag
of depth conversion. Time lag is time difference
between the true geological boundary and picking
of seismic interpretation on seismic section. This
research has been curried out on two basins in
Australia, where high potential of oil and gas
presents and 3D seismic survey, wirelog data of
150 wells are available.

The accuracy is acculated in every well by com-
pare time between the trough or peak on synthetic
seismogram [ocated in the well and well markers
correspondingly. After that, map of time errors is
mapped from all measuring values. Based on time
lag errors, error of depth converson is predicted in
the study area. These predictions indicate that
errors of depth conversion can vary from 5 to
25metres. The conclusion is that errors of predicted
potential of oil and gas, even the wrong location of
oil traps can be the result of the time lag.
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