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THONG TIN BAI BAO TOM TAT
Qud trinh: P
Nhan bai 26/2/2017 Ddnh gid dinh Iu'o'ng khd ndng chan dirt gdy duoc dp dung cho mgt mé khi

condensate A & 16 15, bé Ctru Long dé nghlen cltu dnh hwéng cta cdc dirt

leﬁp nhé.n 19/5/2017 gady toi sw phdn khéi tang chira trong qua trinh khal thdc. Khad nang chdn
bang online 28/6/2017 dirt gdy dwoc ddnh gid dwa trén nhiéu yéu té, bao gdm ti phin sét dirt gdy
T khéa: (Shale gouge ratio-SGR), ké dp thach hoc, bién dé dich chuyén va bé day doi
Rakhine dirt gay, do thdm qua dirt gdy va dnh hudng ctia bién doi thir sinh. Két qud
M-2 cdc phdn tich nay sé la ddu vao dé tinh héso“'truyén chdtlwu (i transmissibility
Sein Ph multlplzer TM) qua dirt gdy. Phan tich trén mo hinh du'tgayS’D va tinh toan
Be’m yu hé s6 TM qua diit gdy dugc thuc hign trén phdn mém mé hinh RMS. Hé s6
ame

TM qua dirt gay sau dé dwoc thir nghlem va hiéu chinh bang viéc khop lich
st khai thdc trén mé hinh déng. Két qua phan tich chdn dirt gdy cho thdy
mdc dii cdc tham s6 SGR, bién dé dich chuyén va bé day déi dirt gay tuong
doi thap, théng thuwomg chi thi khd ndng chan kém, nhung do mg cé dj sdu
chén vui lon (>3 5km) qud trinh nén ép va bién doi thir sinh cua dd trdm
tich luc nguyén cé thé da lam tdng cwdong khd nang chdn ctia cdc dirt gay.
Phwong phdp Sperrevzk wéc Iu'(_)'ng do thdm dirt gay dwoc xem la phurong
phdp hiéu qud nhdt dé tinh todn hé sé truyen chdt lvu (TM) qua dirt gdy
trong mé hinh mé phong khai thdc déi VO’I tdng chira dd trdm tich luc
nguyen ¢6 do sdu chon viii [ém. Stk dung hé s6 TM tinh dworc tir mo hinh chdn
dwtgdy giup viéc ddnh gla khd nang chdn durt gdy trong mé 6 phdng khai thdc
dwoc nhanh va chinh xdc hon, gidm thiéu yéu té chii quan.

© 2017 Trudng Pai hoc Mo - Pia chit. Tat ca cac quyén dugc bao dam.

16 15, bé Clru Long. M6 nay tai thoi diém nghién
1. M¢& dau ctru da duwgc khai thac hon 2 nam trong ting chira
cat két Oligocen tip E, F v&i do sau tir 3000-
4500m. Anh hwéng ctia dit gay 1én lwu lwong khai
thac la mot thach thirc 16n do tac dong ctia ching
dén sy phan khéi ting chira. Thong thwong, dé
“Tdc gid lién hé danh gia kha nang chan clia cac dirt gy trong
E-mail: hoangbh.epc@vpi.pvn.vn

Nghién ctru dinh Iwong kha ning chin dit
gdy dwoc thuc hién cho mot mé khi condensat A &
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trong mo hinh khai thac, hé s6 truyén chat luu TM
dwoc hiéu chinh mét cach thi cong dé khép lich
st khai thac. Trong nghién ctu nay, hé s6 TM
dworc tinh toan tir cac phan tich dinh lwong kha
ning chan dirt gdy thong qua cac tham s6 nhw bién
do dich chuyén, bé day déi dit gay, SGR, d6 thim
qua déi dirt gdy... nham ting cwong do tin cly
trong viéc danh gia kha nang phan khoi ting chira
cua dut gay.

Hinh 1. Vi tri khu vurc nghién cttu (Nguyén Thi
Thanh Lam, 2014).

Thermal subsidence

jon- Local Compressiom

Volcanic- Invers)

Ritng

Hinh 2. Cét dia tdng téng hop khu vurc nghién
cttu (Nguyén Thi Thanh Lam, 2014).

2.Khai quat vé mo A
2.1. Pdc diém dia chat

Mo A thudc 16 15, ndm & phia Pong Bac clia
khu vuee trung tim bé Ctru Long, thém luc dia Viét
Nam (Hinh 1). Cét dia ting téng hop khu vuc
nghién cru gom da moéng két tinh trwéc Cenozoi,
va ndm bén trén 1a trim tich luc nguyén Dé Tam,
dodi lac xen ké phun trao. Nghién ctru tdp trung vao
tip E va F c6 tudi Oligocen (Hinh 2). Tap F dwoc
dac treng bdi mot tip sét-bot & phan trén (tip sét
F) va tip cat F & phan dwdi c6 thanh phén cha yéu
la cat két thanh tao trong méi tredng séng bén
ning lwong cao. Tap E nam bén trén tip F, c6 thé
chialam hai phén. Phan dwéi cht yéu la cat két xen
kep sét-bot két (Tap cat E) thanh tao trong moi
trwong song bén va ho. Phan trén chi yéu la tram
tich méi truedrng song x€p chong va ven ho bi bao
mon bat chinh hop géc béi mat Noc E/Pay D
(CLJOC, 2007; Nguyén va nnk, 2014).

Cac ting chira E va F bi anh hwdng manh baoi
qua trinh bién dé6i thi sinh. Him lwgng sét tai sinh
16m, chti yéu la thach anh (3-10%), calcite (thong
thwong 1-4%, c6 thé 1én téi 20-40%), zeolite
(théng thwong 5-8%, cd thé 1én téi 17%). Cac
khoang vat nay 14p nhét trong 16 rong va khe nit
lam gidm d6 rong mot cach dang ké (Hinh 3). Két
qua phan tich XRD cho ham lwong sét cho thay cac
khodng vat sét chu yéu la illite va chlorite véi mot
it hon hop illite-smectite. Kaolinite, smectite va
hén hop illite-smectite c6 xu thé gidm theo chiéu
sau, trong khi chlorite ¢ xu thé ngwoc lai. Thanh
phéan sét cho thiy da dang trong giai doan bién doi
thir sinh gitra (tip E) va mudn (tip F), thé hién béi
ham lwgng smectite va Kaolinite bi thay thé béi
chlorite va illite khi do sdu chén vui 16n dan dén
nhiét d6 va 4p suit tang (Nguyén Thi Thanh Lam,
2014). Trong lich st phat trién dia chat cia mo A
c6 3 sy kién nang lén va bao mon chinh: sw kién
cudi tip F, E (Oligocen sém) va cudi tip C
(Oligocen mudn). Pau tién, tip F thanh tao trong
thoi ky dau ctia giai doan rift, sau dé bi ning 1én
vao bao mon tao bat chinh hop géc trén dinh ciu
tao. Tiép theo la tip E thanh tao trong cao trao ctia
giai doan rift, sau dd lai bi nang 1én va bao mon. Sw
kién nang 1én va bao mon nay vé cin ban di hoan
thanh ciu tric ciia mo A. Cudi cung, sau khi thanh
tao tdp C va D, khu vuc nay chiu anh hwéng thém
mot pha nén ép nira, lam tai hoat dong dut gay
trong tap E va F (Hinh 4).
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High carbonate cement (Ca)
occluded all intergranular pores; E sand

Hinh 3. Xi mdng va khodng vt sét Idp nhét trong
khe nirt/dirt gdy (hinh trén) va 16 réng (hinh
duéi) (CLJOC, 2007).

E sand is poor sorting high clay cement
(arrow) occluded most primary pores;
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Hinh 5. Vi tri cdc giéng va phdn khéi ting chira
trén bdn do néc tdp cdt E (CLJOC, 2007).

2.2. Ddc diém céng nghé mé (reservoir
engineering)

Co 8 giéng khoan trong khu vuc nghién ctu
(A1 dén A8) c6 vi tri nhw trén Hinh 5. Tir tai liéu
giéng khoan da xac dinh 3 ché do ap suét trong
khu viec mé A (Hinh 6): khu vurc dinh tap cat E va
toan bd tip cat F gom cac giéng A1/A2/A5/A6
chira khi condensate; khu virc TAy Bic ctia tp cat
E gom cac giéng A3/A7 chira condensat giau khi

Hinh 4. Mdt cdat phuc hoi dia chdt phwong TB-DN
qua khu vwc nghién ctru (VPI-EPC, 2014).
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Hinh 6. Cdc ché dj dp sudt trong khu viec nghién
ctru (CLJOC, 2007).

hon; va khu vire Pong Béc clia tAp cAc E - giéng A4
chtra dau nhe. Ap suat thir RFT trong tap F sand
cua giéng A8 c6 diu hiéu suy giam so véi xu thé ap
suit, c6 thé1a do sw lién thong tot gitra giéng A6 va
A8 trong tip F sand. Tai liéu 4p sudt cho thiy tip
E va F c6 di thuwong ap suit rit cao. Biéu hién khai
thac trong giéng A5 va A6 cho thiy ching khong
lién théng véi nhau. Két hop tai liéu ap suat va mo
hinh dia chit c6 thé phan chia mo A thanh 3 khoi
tAng chiva nhw trén Hinh 5 (CLJOC, 2007).
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3.Co s& dir liéu

Tai liéu dworc str dung trong nghién ctru gobm

c6 tai liéu dia chét, tai liéu dia chin, minh giai dia
chin cac ting chinh va dut giy, tai liéu giéng
khoan (log, 4p sudt, thir via, miu 16i...), m6 hinh
dia chat 3D, va m6 hinh m6 phong khai thac mo A.
Ngoai ra, phin mém Roxar RMS dwoc st dung
trong phan tich dinh lwong chan dit gdy va phan
mém Eclipse dwoc str dung dé khép lich st khai
thac.

4. Phwong phap luan

Quy trinh nghién ctru chdn dirt gdy cho mé A

dwoc thé hién trén Hinh 7. Cac yéu t6 khac nhau
anh hwéng dén kha niang chin cta dirt gdy dwoc

75

str dung lam d4u vao dé tinh d6 thAm qua dirt gay

va hé sO0 truyén chat lwu (transmissibility
multiplier-TM) qua dit gdy. Hé s6 TM qua dit giy
sau dé dwoc dwa vao mo hinh moé phdng khai thac
phuc vu cong tac khép sé liéu lich st khai thac.

4.1. Phdn tich khd ndng chdn ciia déi diet gay

Nhin chung ¢4 hai kiéu chan déi véi mot diém
trén dut gay:

1. Chan do ké 4p thach hoc: do tAng chira ké
ap thach hoc v&i ting chdn qua dut gay.

2.Chan bai d6i pha hiy dirt gy (fault damage
zone): man chin duwgc tao béi sét dut gy (fault
gouge) c6 dd rong va do tham kém do tram tich bi
dap v hodc cé sw pha tron véi khoang vat sét tir
cac via sét trong qua trinh dich chuyén (Al-Busafi,
2005).

Tai liéu giéng ]

[ Pt gay J [ Horizon J [
M6 hinh dia
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(Thach hoc, Vclay...)
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Hinh 7. Quy trinh nghién citu phén tich chdn dirt gdy dp dung cho mé dang khai thdc
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Hinh 8. Cdc phwong phdp khdc nhau nham ddnh gid khd ndng chdn dirt gdy. (a) Ti phdn sét dirt gay
(SGR, Yielding va nnk, 1997); (b) Mirc dp nhdm sét (CSP, Bouvier va nnk, 1989; Full James va nnk,
1997); (c) Hé s6 nhdm sét (SSE, Lindsay va nnk, 1993).
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Manzocchi va nnk. 1999
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Hinh 9. Ba phwong phdp khdc nhau dé tinh dé thdm qua divt gay.

Phwong phap théng dung nhit dé tinh toan
kha ning chdn ctia déi dirt gy 1a phwong phap
SGR (Shale Gouge Ratio-Ti phan sét dirt giy), st
dung dé woc lwgng ham lwong sét trong déi dut
gdy. Cong thirc tinh SGR (Yielding va nnk, 1997) la
nhw sau:

Y. (Ham lwgng sét trong lop X DO day l6p)
Bién d6 thang dung dut gay
Y(Vcl x Az)
~ TBDPTDDG

Ngudng chin cia SGR thay déi tuy theo loai
chit lwu dugc ké 4p & hai bén dat gay. Doi voi
tram tich hat vun, thong thuwomg SGR>0,4 1a chan
déi véi cac ting chiva hydrocacbon ké ap, trong
khi d6i véi ting chira hydrocacbon ké ap ting
chtta nwéc thi ngwomng chan it nhit 1d SGR>0,2
(Bretan va nnk, 2003). Néu ting sét trong khu vurc
nghién ctru ¢ bé day 1én thi lop sét ¢ thé bi tram
1én mat dit giy trong khi dich chuyén. Khi do6, ta
6 thé xem xét str dung cac phwong phap phan tich
chin khiac nhu Mirc do nham sét (Clay Smear
Potential - CSP) hodc Hé s6 nham sét (Shale Smear
Factor - SSF) (Hinh 8). Kha nang chin dirt gay c6
thé duoc ting cwong do qué trinh bién doi thir
sinh manh trong tram tich hat vun & d6 sau chon
vui I6n. Ham lwong sét doc déi dit gy tinh dwoc
& trén co6 thé dugc st dung dé tinh do thdm qua
dit gdy, thong qua ba cong thirc thywc nghiém
(Hinh 9):

(Manzocchi, 1999): logk; = —4SGR —
1/,1og(D)(1 — SGR)3; trong d6 kela do tham dirt gay

SGR =

(mD), D la bién d6 dich chuyén (m).

(Sperrevik,  2002):  k; = a;exp—[a,V, +
A3Zmax + (42p —as)(1 = Vp)7]; trong do kr 1a do
thim dirt gdy (mD), z¢1a d6 sau tai thoi diém hoat
dong dirt gay (m), Zmax 1a d0 sdu chén vui 16m nhat
(m), ai;, az.. as thay d6i tly Zma. DOI véi
Zmax>3600m thi a;=80000 a,=19,4 a3=0,00403
a4=0,0055 as=12,5.

(Jolley, 2007): k; = aSGR™®; trong d6 ke la do
thdm dirt gdy (mD), a va b thay d6i tiy do sau chon
vui. Pdi vai dd sdu chon vui 3-4km, a=-5, b=-4,07.

Phuwong phap ctia Manzocchi chi dwa vao SGR
va bién d6 dich chuyén ctia dirt gy ma khong tinh
dén qua trinh bién d6i thi sinh cda da. Trong khi
dé phwong phap cua Jolley va Sperrevik c6 tinh
dén diéu nay, dwoc dic trung boi do sdu chon vui.
Ngoai ra phwong phap Sperrevik con st dung do
sau tai thoi diém dut giy hoat dong, d€ tinh dén
anh hwdng cia qua trinh dip v kién tao doc déi
dut gay.

4.2. Bé day doi divt gdy

Moi quan hé giita bién do dich chuyén (D) va
bé day d&i dit giy (T) dwoc thé hién trén Hinh 10,
goém 2 quan hé thyc nghiém 1a T=D/66 (d6i v&i
dit gdy c6 bién d6 >1m) va T/170 (toan bo cac dut
gdy). Cong thirc T=D/66 phu hop véi cac dit gdy
c6 bién d6 dich chuyén 16n dwoc str dung trong
mo hinh dong (Manzocchi, 1999). Do d6 nhém tac
gia str dung cong thirc T=D/66 trong nghién ctru
nay.
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Hinh 10. Quan hé gitra bién dé dich chuyén va bé
day déi phd hiy divt gdy dwa trén s liéu thuc
dia (Manzochi va nnk, 1999).
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Hinh 11. M6 hinh tinh hé s6 TM qua ditt gdy
gitka hai 6 lwoi trong mé hinh mé phdéng (Jolley
va nnk, 2007).

4.3. Hé s6 truyén chdt Iwu (TM) qua doi divt gdy
va hiéu chinh mé hinh chdan

Hé s6 TM qua dit gy duoc sir dung bdi cac
phan mém mo phéng dé tich hop kha niang chin
tirng phan hodc toan phan lwu lwong dong chay
qua dit gdy. Tinh toan hé s6 TM qua dit gy cin
c6 cac yéu to: do tham qua durt gay, bé day déi dat
gdy, va ciu tric hinh hoc cia cac 6 lwéi trong mo
hinh mé phong (Hinh 11). Qua trinh tinh toan
dwoc thye hién tw dong bai phan mém mé hinh
Roxar RMS. Sau d6 cac hé s6 TM duwoc xuat sang
Eclipse d€ thwc hién khép s6 liéu khai thac.

5. Két qua dat dworc

5.1. Phadn tich chdn dirt gdy

Cé tat ca 77 dut gdy trong mé hinh dia chit
dwoc phan tich kha ning chén, trong d6 c6 19 dirt
gdy c6 kha nang dnh hwdng dén phan khoi ting
chtra dwoc chon dé hiéu chinh TM khi khép lich st
khai thac (Hinh 12). Ap dung ba cong thitc da néu
trén dé woc lwong do thAm qua dat giy. Doi véi
phwong phap Sperrevik, dd siu tai thoi diém hoat
dong dit gy dwoc wéce tinh bang do day tir néc
tang C sau khi phuc h6i phin bao mon xuéng dén
noc tang E, do pha nghich dao kién tao két thic vao
cudi tip C. 6 siu nay duwoc wéc tinh khoang
900m ¢& phan dinh ciu tao va 1500m & phan canh
cho tip E, va 1500m & phan dinh va 2000m & phan
canh cho tap F.

K&t qua phan tich chan dit gdy cho thiy phan
16m cac dit gay trong tap E va F c6 bién d6 dich
chuyén nho (100-200m), va ké 4p thach hoc cat-
cat qua dit gdy (Hinh 13). Nhin chung, gia tri SGR
tang dan tir 0,2-0,3 & phan dinh ciu tao cho t&i
SGR>0,35 & phan canh. Bé day déi pha hdy dit
gdy phan 16n dwéi 5m (Hinh 14).

Tinh todn d6 thAm va hé s6 TM cho thay
phwong phap Manzocchi cho gia tri do thidm
(0,005-0,3mD) va TM (phan l6n tiém cin 1) cao
nhat. Phwong phép Jolley cho dé thim thap hon
khoang 10-100 ldn so v&i phwong phap
Manzocchi, va gia tri TM ciing thiap hon. Phwong
phap Sperrevik cho d6 thdm va TM thdp nhit
(Hinh 15). Gia tri d6 tham thip tinh bdi phwong
phap Jolley va Sperrevik cé vé phi hop véi két qua
phén tich ché d6 ap suit va chatlwu (Hinh 5 va 6)
cho thiy ting chira bi phan khoi béi cac dirt gay co
kha ning chan cao.

5.2. Hiéu chinh mé hinh chdn divt gdy véi khép
s0 liéu khai thdc

Sau khi phan tich chin dirt gy, hé s6 TM cta
dtrt gdy tinh dwoc theo ba phwong phap trén dwoc
xudt sang mé hinh déng dé khép s6 liéu lich st
khai thac. Thong s6 khép chinh la tai liéu ap suit
day giéng trong qua trinh khai thac cho giéng A5
va A6, trong khi véi giéng A8 d6 1a ap suat thanh
hé tir tai liéu thir via RFT. Sau lan chay dau tién,
phwong phap pht hop nhat dwoc chon dé tiép tuc
hiéu chinh va t&i wu h6a mo hinh.
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Top BSM
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Hinh 12. Horizon va dirt gdy trong mé hinh 3D (hinh trén) va cdc dirt gdy dwoc chon trong ting E
(hinh dwéi bén trdi) va F (hinh dwéi bén phdi).
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Hinh 14. Thugc tinh bé day doi dirt gdy (bén trdi) va ty phdn sét dirt gdy SGR (bén phdi) cho dirt

gdy trong tdng E.
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Hinh 15. Tinh todn d6 thdm va hé s6 truyén chdt luvu TM cho cdc dirt gdy trong tdp E.

Trong giéng A5, phwong phap Manzocchi cho
két qua cao hon so véi so liéu do dwgc khoang
200-300psia, trong khi phwong phap Jolley cao
hon khoang 100-250psia. Phwong phép Sperrevik
khép rat tot véi két qua do trong quy 3 ndm 2013,
nhung sau d6 cao hon khoang 100-200psia vao
thoi gian sau d6 (Hinh 16). Trong giéng A6, tit ca
cac phwong phap cé chat lwgng khép sé liéu giam
din theo thoi gian. O cudi giai doan chay mé
phong, phwong phap Manzocchi cho két qua cao
hon 120psia so v6i so liéu do, trong khi phwong
phap Jolley cao hon khoang 80psia va phwong
phap Sperrevik cao hon khoang 40psia (Hinh 17).

Trong giéng A8, phwong phip Manzocchi
khép tot hon & phan trén, nhwng kém hon & phin
dwéi. Phwong phap Jolley t6t hon phwong phap
Manzocchi mét chut & phan dwéi, nhung phin
trén lai kém hon. Phwong phap Sperrevik khép
rat tot & phan dwédi nhwng phén trén lai khép kém
hon. Tat ca cac phwong phap déu cho thiy dong
thai suy gidm ap suit & phan trén giong véi xu thé
tir két qua do RFT (Hinh 18).

Co thé thiy phwong phap Sperrevik cho két
qua khép tot nhat, phwong phap Jolley dirng thir
hai, va phwong phap Manzocchi khép kém nhat.

Do d6 phwong phap Sperrevik duwgc chon dé tiép
tuc hiéu chinh hé s6 TM trong mé phong khai thac.

DEé khop lich st khai thac tot hon, phwong
phap Sperrevik dwgc st dung véi viéc dong lai
mot sd dit giy gitra cac giéng khai thac (Hinh 19).
Tai giéng A5, viéc dong cac dit giy nay cho két qua
khép rat tot & giai doan sau cua lich st khai thac,
nhung két qua khép & giai doan trwdce lai kém di
(Hinh 20). O giéng A6, déng cac diit giy nay cho
két qua khép t6t hon mot chit (Hinh 21). O giéng
A8, viéc hiéu chinh nay khéng gy anh hudng dén
két qua mo hinh khép RFT (Hinh 22). Sy sai 1éch
gitta mo hinh va s6 liéu do c6 thé do cac yéu to
ngoai kha niang chan dirt gdy, nhw khe nirt thiy luc
sinh ra trong méi trueomng ap suit cao.

Thao luian

Phan tich chan dit gy cho thdy cac giy &
phan dinh cu tao c6 hé s6 SGR 0,2-0,3 (thap hon
nguwdong chan thong thuwong 1a 0,4), bién do dich
chuyén va bé day déi dut gay thap, tuy viy ching
c6 kha ning chan cao c6 thé do qua trinh nén ép
va bién dai thit sinh cta da tram tich luc nguyén &
do sau chon vui 16m.
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Hinh 16. Két qud chay mé phdng dp sudt ddy giéng A5 st dung 3 phwong phdp
tinh dj thdm qua dirt gay.
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Hinh 17. Két qud chay mé phdng dp sudt ddy giéng A6 st dung 3 phwong phdp
tinh dé thdm qua dirt gay.
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Hinh 18. Két qud chay mé phdng dp sudt RFT giéng A5 sir dung 3 phwong phdp
tinh dé thdm qua dirt gay.

Tap E va F chiu anh hudng 1én clia qua trinh
bién d6i thit sinh, bang chirng 1a mirc dd nén ép
manh, d0 sau choén vui 16n (>3,5km), mot ham
lwong 16n cac khoang vt tai sinh (thach anh,
zeolite, calcite va sét) 14p nhét vao 16 rong va khe

nit, ti phan kaolinite nho, sw hién dién ctaillite va
hén hgp smectite-illite, va ham lwong chlorite
chiéu sau. T4p E dang trong giai doan giira va tip
F dang trong giai doan mudn ctia qua trinh bién
doi thi sinh ting theo.
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Hinh 20. So sdnh két qud khép dp sudt ddy giéng A5 trwée va sau khi hiéu chinh hé s6 TM
theo phwong phdp Sperrevik.

Do d6 qua trinh gidm d6 rong do bién d6i thir
sinh dién ra trong d4 goc chwa bién dang ciing c6
thé xay ra trong d&i pha huy dat giy, do dé tang
cwong kha nang chin.

Trong ba phwong phép tinh d6 thim qua dit
gdy, phwong phap Sperrevik cho két qua khép lich
str khai thac tot nhat. Két qua khép dat chat lwong
t6t chi sau mat vai [an hiéu chinh hé s6 TM, trong
khi vAn phtt hgp v&i mo hinh dia chat.

Trong giéng A6, s6 liéu do van thap hon so vdi
két qua chay mo6 phong sau khi tdi wu hé s6 TM.
Day c6 thé do cac yéu t6 ngoai kha ning chin dit
gdy, nhw khe nit thuy lyc sinh ra trong moi
treong ap suét cao.

6. Két luan va kién nghi

6.1. Két ludn

Tap E va F trong khu virc nghién ctru ndm &
do6 sau choén vui 3,5-4,5km, gdom cat két arkose va
litho-arkose, chiu anh hwéng 16n bédi qua trinh
bién ddi thit sinh 1am gidm do rong-thAm dang ké.
Téap E dang trong giai doan bién doi thi sinh gitra-
mudn va tip F dang trong giai doan bién déi thir
sinh muon.

Phén lén cac dat gay trong tip E va F c6 bién
d6 dich chuyén nhé (100-200m), va ké ap cht yéu
la cat-cat. Gia tri SGR thap & phan dinh ciu tao
(phén 16m 0,2-0,3), nhwng cao hon & phan canh
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Hinh 21. So sanh két qud khop dp sudt ddy giéng A6 trwdc va sau khi hiéu chinh
hé s6 TM theo phwong phdp Sperrevik.
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Hinh 22. So sdnh két qud khép dp sudt RFT cho giéng A8 trwéc va sau khi hiu chinh hé sé
TM theo phwong phdp Sperrevik.

(>0,4). Tuy nhién cac dirt gy c6 xu thé chin do
qua trinh bién dai thir sinh manh mé & d6 sau 16n
(>3,5km).

Viéc hiéu chinh m6 hinh chin dit gay véi viéc
khép lich st khai thac cho thdy phwong phap
Sperrevik cho két qua phu hop nhit déi véi mo A.
So v&i viéc hiéu chinh thi cong hé s6 TM cho tirng
dit gdy, phwong phap nay dé mat thoi gian, mang
yéu t6 khach quan hon, va cho chat lwgng tot. Tuy
vy, mot s6 sai léch gitra mo hinh va s6 liéu do ¢
thé& do cac yéu t6 ngoai kha nang chan dirt gdy, nhw
khe nit thiy lwc sinh ra trong moi treong ap suat
cao.

Str dung hé s6 TM tinh dwoc tir mo hinh chin
dut gay gidp viéc danh gia kha nang chan dut gay
trong mo hinh mo phéng khai thac dwoc chinh xac
hon, gidm thié€u yéu t6 cha quan.

6.2. Kién nghi

Véi cac mo ¢ do sau chon vui 1on (>3,5km),
qua trinh nén ép va bién doi thir sinh c6 vai tro
quan trong lam ting kha ning chan cla dit giy.
Ngudng chan thong thwong SGR>0,35-0,4 c6 thé
khong kha dung trong trwedong hop nay.

Phwong phap Sperrevik wéc lwong do thim
dit gy dwoc xem la phwong phap hiéu qua nhat
dé tinh toan hé so truyén chit lvu (TM) qua dut
gdy trong md phong khai thac déi véi ting chira
luc nguyén c6 do sau chon vui 1om.
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ABSTRACT

Quantitative fault seal evaluation for a gas condensate field in Cuu
Long Basin

Hoang Huy Bui 1%, Lam Thanh Nguyen 1, Sang Van Nguyen 1, Huy Duc Dinh !, Tung Thanh
Nguyen 1, Duy Le Cao 2, Anh Tuan Ngoc Nguyen 2, Vu Nguyen Le 2

1Vietnam Petroleum Institute - Exploration and Production Center, Vietnam
2Cuu Long Joint Operating Company, Vietnam

Fault seal analysis has been used for a gas condensate field in the Cuu Long Basin to study the
fault seal influence on fluid compartmentalization and flow retardation. Fault seal capacity is
evaluated based on many factors, including shale gouge ratio (SGR), juxtaposition, fault throw, fault
thickness, fault permeability and the effect of diagenesis. The results of such analyses are used as
input for calculating the fault transmissibility multiplier (TM), which is used in the simulation model
for mimicking the flow retardation effect of faults. The 3D fault model analysis and TM calculation
are done using the RMS modeling software. The fault TMs are then validated through history
matching on a production simulation model. It has been found that despite having low SGR, low
displacement and fault thickness, which imply leaking faults, diagenesis due to great burial depth
(>3.5km) has significantly enhanced the sealing potential, leading to most faults having high sealing
capacity. The Sperrevik method for estimating fault permeability was found to be the most
appropriate in calculating fault TM for the simulation model of reservoirs with high burial depth.
Using fault TM calculated from fault seal model help to not only evaluate the fault seal capacity faster
and more accurately, but also reduce subjectivity in the evaluation process.

Key words: fault seal, SGR, condensate, Cuu Long basin, dynamic model, TM factor.





