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Cdc phdt hién khi trong khu vwe Péng Bdc bé tram tich Kainozoi Malay - Thé
Chu ngoai khoti Viét Nam c6 ddc diém dia chdt khd phirc tap. Méi trwong
thanh tao ctia cdc via chira chi yéu la séng ngoiva chdu thé tudi tir Oligoxen
t&i Mioxen véi hang ngan tdp chira la cat két luc nguyén cé ddc trung chiéu
dqy khd mong (thin beds) xen kep cdc l6p sét, dién phan bo hep va bi chia
cat béi nhiéu hé thong dirt gay dan dén triv lu'o'ng khi thu hoi clia gzeng khai
thdc rdt han ché. Dé phdt trién va khai thdc mé hiéu qud va kinh té cin s6
Iwo'ng rdt lon gleng khoan than nhé (slim- hole] voi thoi glan thi cong ngdn
va chi phl thap Vi vay, chwong trinh khdo sdt dia vat Iy giéng khoan cdn phal
toi wu gitp gidm gla thanh giéng khoan nhu'ng van ddm bdo cung cap
nhitng théng tin can thiét c6 dj tin cdy cao dé toi wu chwong trinh mé via
va gia tdng sdn lwong khai thdc. Bai bdo trinh bay nhirng ddnh gid vé cdc
Yéu td dnh huéng téi két qud phan tich tai liéu dia vdt ly giéng khoan, tir dé
dé xudt cdc gidi phdp tdng do tin cdy ctia két qua phdn tich va chwong trinh
khdo sadt dia vat ly giéng khoan cho giai doan phat trién mé.

© 2017 Trudng Pai hoc Mo - Pia chit. T4t ca cac quyén dugc bao dam.

1. Giéi thiéu

titm ndng hydro-carbon. Piy 13 mét trong
nhitng dic diém cda tai liéu DPVLGK trong
khoang san phdm & khu virc Péng Bic bé trim

Nhitng do6i twong via chira cat c6 dién tré
sudt biéu kién thip, hodc c6 d6 twong phan dién
tré kém gitra ting chiva va cac tip sétlan can la
thach thirc khong nhé cho viéc phan tich thong
s6 via chira tir tai liéu dia vat ly giéng khoan
(PVLGK), dac biétla do bao hoa nwéc (SW) - mét
trong nhirng thong s6 quan trong dé danh gia

*Tdc gid lién hé.
E-mail: quydn@phuquocpoc.vn

tich Kainozoi Malay - Thé Chu. Nhin chung,
nhiéu nguyén nhan c6 thé giy ra nhirng dic
diém trén, vi vy viéc danh gid dac trung via
chira @€ hiéu ré cac yéu t6 anh huwdng tdi két qua
phan tich tai liéu PVLGK, qua trinh thu thap va
cac phan tich tai liéu trwéc day trong giai doan
thim do - thdm lwgng, tir d6 dé xuit chwong
trinh khao sat BPVLGK hop 1y cho giai doan phat
trién mo 1a vo cing quan trong cho viéc ning cao
hiéu qua kinh té cia dv an.
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Hinh 1. Via chira cdt sét phdn I6p méng nhdn biét dwoc trén tai liéu FMI.

2. Pic diém dia chit va dac trwng via chira

Két qua minh giai dia chin va hang chuc giéng
khoan thdm do - thdm lwong tai khu vuc Dong
Bic bé tram tich Kainozoi Malay - Thé Chu cho
thay day la khu vuc c¢6 diac diém dia chit kha
phtrc tap. Moi trueong thanh tao cda cac via chira
cht yéu la song ngoi va chiu thd cb tudi twr
Oligoxen t&i Mioxen véi hang ngan tap chira la
cat két luc nguyén c6 chiéu day kha mong (thin
beds) xen kep caclép sét (Hinh 1 va Hinh 2). Dién
phén b ctia cac tp cat kha hep va bi chia cat béi
nhiéu hé théng dirt giy, tao nén cac by hon hop
ton tai & ca hai dang bay c4u tric va bay dia tAng
(Hinh 3). K&t qua phan tich thach hoc tir mau 16i
va mau mun khoan cho thidy khong ton tai
khoéang vat dan dién pyrite. D6 khoang héa cuia
nuwéce via do dwoc tir cdc mau nwéc thay ddi trong
khodng 5000 ppm dén 30000 ppm. Theo két qua
phan tich mau dic biét (SCAL), d6 bio hoa nuwéc
duw thap (tir 10 dén 30%). Via chira phan bé trong
khoang  lén (tw 1100mTVDSS dén
3100mTVDSS). D6 rong hiéu dung gidm theo
chiéu sdu do anh hwdng bdi nén ép (Hinh 4) va
dé thdm thay ddi trong khodng rat rong (tir
<1mD t&i 6 D). Cac giéng da khoan vé&i goc

nghiéng trung binh khoang 30 dd cung véi do
nghiéng cta via (bed dipping) thay doi tir 1 dén
10 do6 (dwa trén két qua phan tich FMI) tao nén
goc nghiéng biéu kién ctia via ¢ thé 1én téi 40 do.
Goc nghiéng biéu kién nay nam trong khoang anh
hwdng cua thiét bi do, dac biétla phép do dién tré
suat. Pac biét, d6i véi cac giéng khai thac trong
giai doan phat trién cé goc nghiéng rat 16n (t&i
609) dan dén goc nghiéng biéu kién clia via cang
16, va c6 thé anh hwdng cang 1én dén két qua do
va phan tich.

Dwva trén nhirng danh gia vé cac diac diém dia
chat va dac trung via chira tir tai liéu hién nay,
c6 thé khang dinh yéu t8 chinh tao 1én dic diém
via chira dién tré suat thap tai khu vic nghién
ctru la do anh hwdng ctia via phan 16p mdng va
goc nghiéng biéu kién cta via 1én. Yéu té nay
cung véi cac yéu to chi quan va khach quan
khac anh hwéng téi két qua phan tich dia vat ly
giéng khoan sé dugc phéan tich trong phin tiép
theo.

3. Nhirng yéu t6 anh hwdng téi két qua phan
tich BPVLGK

3.1. Nhirng yéu t6 khdch quan
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Hinh 3. M6 hinh hé théng dirt gdy va phdn bé via

Via phan 1&p mong va géc nghiéng biéu
kién caa via lo'n: V&i nhirng via cé chiéu day
nho hon do phén giai theo chiéu doc cda thiét bi
do cdng v&i goc nghiéng biéu kién cua via 1on,
cac gia tri do thwong bi trung binh héa hoac chiu
anh hudng baoi cac 16p 1an can, din dén chiéu
day hiéu dung tinh dwoc thwong nhé hon so véi
thuc té hodc trong nhiéu trwong hop, cac via san
phdm c6 thé bi bé qua.

Tinh chit via thay d6i theo d6 sau: Nhin
chung, gi4 tri dd réng hiéu dung gidm theo do

siu (Hinh 4). V&i sw phan b6 theo chiéu sau cia
cic via san phdm trong khodng 16n (twr
1100mTVDSS dén 3100mTVDSS), anh hwdng
cla sw nén ép tao nén sy thay doi trong khoang
rong cac thong sé6 nhw m (cementation factor), n
(Water saturation exponent) va cac gia tri téi
han (cutoffs) theo d6 sau.

Hydro-carbon tan dw trong via biao hoa
nwéc: Nhiéu via nwéc cd sy ton tai cda hydro-
carbon tan du thé hién qua viéc quan sat thiy
anh hwdng cda khi téi log mat do va neutron
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Hinh 4. Sw thay déi ctia dé réng hiéu dung
theo chiéu sdu.

cling nhw biéu hién phat quang yéu qua anh
sang phan cuc cia mau 18i. Hinh 5 1a mot vi du
dién hinh cta via nwéc c6 hydro-carbon tan duw.
Anh hwéng nay dan téi gia tri dién tré sudt nudc
via xac dinh theo phwong phap Pickett plot cao
hon so véi gia tri thuec.

3.2. Nhirng yéu té chu quan

Thiéu sé6 liéu mau nwéc via va mau 10i:
V&i dic diém dia chit phirc tap, cic via sdn phdm
phén bé trong khoang rit rong (khoang 2000 m
theo do sau), s6 liéu mAau 16i, mau nwéc via hién
c6 rat han ché va chwa di dai dién dan téi sai s6
trong phéan tich BVLGK.

T6 hop phwong phap do chwa phu hop:
Viéc chi c6 cac s6 liéu tir t6 hop do truyén thong
(GR, DPién tré suit, Neutron, Mat do) dan dén
thiéu cac tailiéu du do tin cdy va mic d6 dai dién
dé€ xac dinh cac khoang toén tai via phan 16p
mong va dac diém cua chung.

Phwong phap phan tich chwa phu hop:
Doi véi doi twong via phan 16p mong, viéc ap
dung phwong phap phan tich véi mé hinh cat sét
truyén thong st dung tai liéu dién tré suit bi

anh hwdng boi phan 16p mong cé thé lam cho
gia tri d6 bdo hoa nwéc tinh dwoc cao dan téi
viéc xac dinh chiéu day hiéu dung nho6 hon thuc
té hodc cd thé bo qua cac via sdn phdm. Hinh 6
dai dién cho trwong hop nay, gia tri dd rong hiéu
dung cling nhw gia tri do bao hoa khi dwoc thé
hién trén track [HC] nhé hon gia tri t¢i han dan
dén viéc bé qua via sdn phdm nay trong khi tai
day mau khi da khdng dinh 1a via khi.

4. Giai phap tiang do tin ciy ctia két qua phan
tich dia vat ly giéng khoan

Nham ting do tin ciy cta két qua phan tich
DVLGK tir cac yéu to khach quan va chi quan
nhw da dé cap, ba gidi phap déng vai tro quyét
dinh dwoc trinh bay chi tiét nhw sau:

4.1. Gidi phdp thir nhdt - t6i wu chwong trinh
ldy mau nwéc via va mdu I6i

Vé&i dac diém cac via san phdm phan bo rong
theo ca chiéu siu va dién trong moéi treong chiu
anh hwéong béi sw nén ép cong véi anh hwdng tir
hydrocarbon tan dw, cic thong s6 dau vao cho
phéan tich BVLGK nhu “m”, “n”, Rw (dién tré suit
nuwéc via) va cac gia tri téi han c6 thé thay doi
theo chiéu sau va theo khu vuc. Vi vay, chuvong
trinh 14y mAiu 16i cling nhw mAu nuwéc via can
dwoc xay dung va théa man cac diéu kién sau:
(i) Mau phai c6 tinh chit dai dién cho tirng khu
vue ¢6 dac diém dia chat twong dong; va (ii) Tai
mobi khu vuec, s6 lwong mau phai da, bao trum
ctra s6 phan b6 cac via san pham. Vi vy chwong
trinh 14y mau dwoc
dé xuat nhuw sau:

- P8i véi chwong trinh 1dy mau nwérc via:
MAu sé& dwoc 13y cho tirng khu vuc gian dau
giéng théng qua cac giéng thim dinh bdi thiét
bi 14y mAau str dung cap. Ngoai ra, c6 thé két hop
14y mAu trong qua trinh do kiém tra dong thai
khai thac cda cac giéng khai thac.

- P6i véi chwong trinh 14y mau 16i: Dé
phuc vu viéc chinh xac héa cac tham s6 dau vao
nhuw "m”, “n” va cac gia tri t&i han, thiét bi 1y
mau suwdn SWC (Rotary Side Wall Core) dugc dé
xult st dung thay thé phwong phap 14y mau
truyén thong (Whole core) vi: (i) V&i dic trung
phan b6 via san phdm réng, SWC cho phép lwa
chon cac khu vuc, cac diém dai dién pht hop voi
muc dich dé€ 18y mau; (ii) Chi phi thip do
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Hinh 6. Phwong phdp phdn tich truyén théng véi mé hinh cdt sét cé thé b6 qua déi phdn
16p mdng.

thoi gian st dung gian khoan it; va (iii) Cong
nghé hién nay cho phép liy miu suon voéi
duwdng kinh mAu 1én téi 2.5 inch va chiéu dai tir
2.8 t&i 3 inch. Kich thwéc mau nay du diéu kién
cho cac phan tich dac biét.

4.2. Gidi phdp thir 2 - Iwa chon phwong phdp
phan tich

4.2.1. Cdc phwong phdp phdn tich

Phwong phdp phdn tich va xi ly sé liéu cong
hwéng tir hat nhdn (Phwong phdp NMR)

(Coates va nnk, 1999; Chanh Cao Minh va
Billon, 2008) cho biét phwong phap NMR st dung
nam chim vinh ctru d€ tao ra tir trweong. Trong qua
trinh do hat nhan ctia cic nguyén ti Hydro ton tai
trong chatlwu dwgc phin cuc trong tir trvong ciia
thiét bi do. Trong khoang thoi gian cho (WT), han
nhan dwoc phin cuc theo thoi gian bdi ham sé mi



100 Dbdng Ngoc Quy va nnk/Tap chi Khoa hoc Ky thudt Mé - Pia chdt 58(3), 95-107

D6 réng ¢

Suy giamT,

V] 3 150

0__ 60 90 120
Th&i gian (ms)

T2 t61 han(Cét két) = 33 ms

T5 t¢i han(Carb.) = 92 ms

3ms T, Téi han
4.00 B 4.00

3T 3.00 3.00
g’ 200 2.00
«© 1.00 1.00
= BVM

0.0q)5 = 0.00

1 10 100 1000
uy giamT, (m

D6 réng hiéu dung ¢, ‘

_ D6 réng tng. ¢

Hinh 7. M6 hinh phan tich thoi gian suy gidm T2 (T2 Relaxation time) (Coates va nnk, 1999).
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Hinh 8. M6 hinh phdn tich 3D xdc dinh ddc diém chdt lwu (3D NMR Processing) (Coates va
nnk, 1999).

(T1). Tiép theo, Antenna ctia thiét bi phat chudi
xung cong hwdng (Radio Frequency Pulses) ép
chuyén dong quay cia hat nhan nguyén tir Hydro
nghiéng 90°. V&i mdi xung cong hwéng phat ra,
chit lwu sé tao ra mot xung céng hudng phan xa
(RF echo) va xung nay dwoc do ghi béi chinh
antenna cua thiét bi. D6 1én cia xung cong hwdng
phan xa phan ra theo thi gian tudn theo quy luat
ham mii va dwoc goi la qua trinh suy giam T2 (T2
Relaxation Time). Cac qua trinh trén thwc chitla
ham lién quan dén sy phan bd 16 réng (pore size
distriburtion), ddc tinh cia chit lwu va sw
khuéch tan (D) cta cac phan tir. Bang viéc phan

tich cac s6 liéu do ghi duoc, phwong phap NMR
cho phép xac dinh dd rong mot cach doc lap
khong chiu anh hwéng béi thach hoc (Hinh 7),
loai chat lwu (Hinh 8) va cac s6 liéu thé hién kha
nang khai thac cta via (productivity index).
Phuwong phap NMR ap dung cho d6i tuwgng
phan 1&p mong mang lai nhiéu loi ich, dac biét
c6 thé cho phép nhin biét chinh xac cic khoang
san phdm ma cic phwong phap thong thwong
khong thé xac dinh dwoc do gi¢i han cua thiét bi.
Phwong phdp phdn tich cho déi twong phdn lop

méng (Phwong phdp LSSA) st dung t6 hop do
dién tré sudt da chiéu va hinh dnh
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Hinh 10. Mé hinh phén tich DVLGK cho déi twong phdn 16p méng - LSSA (Yared va nnk, 2010).

Cach tiép cin truyén thong trong phan tich
DVLGK cho ddi twgng phan 16p mong thuong
tap trung vao viéc ting dé phan giai theo chiéu
thang dirng cua thiét bi do dién tré suit. Tuy
nhién, dé ting d6 phan dai nay can giam khoang
céch gitra cwc phat va cuc thu dan dén gia tri do
lai chiu &nh hwdng 16m béi déi thAm xung quanh
thanh giéng.

Theo Mele va nnk (2005), Igbani va nnk
(2015) bang cach bé tri cac day dién cuc thu va
phat theo ba hwdéng XX, YY va ZZ, phwong phap
do dién tré suat da chiéu cung cip cac thong tin

can thiét dé xac dinh dién tr& suit theo chiéu
ngang (Rh) va theo chiéu doc (Rv). Ngoai ra ky
thuit da tan sé tip trung dwoc st dung dé giam
thiéu tac dung ctia d¢i ngam.

Tt cac s6 liéu thu dwoc tir thiét bi nay, dac
biét 1a hé s6 bat dong nhit dién tré sudt, gia tri
Rv va Rh, c6 thé nhin biét cidc khoang c6 sw bit
dong nhat vé dién tré suit trong d6 cé phan 16p
mong (Hinh 9).

Két hop v&i cac tai liéu dia vat ly giéng
khoan co ban, phwong phap phan tich cho doéi
twong cat sét phan 1&p mong (LSSA - Laminar
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Hinh 11. Anh hwéng ctia géc nghiéng twong déi, tdn sé phdt téi gid tri do dién tré (Yared va
nnk, 2010).

Hiéu chinh anh

huwéng cia dién
dung, va bat dong
nhat dién tré suat

6 hop tuyén tinh cla
nghich ddo dién tré&

Hiéu chinh dnh huéng
diéu kién giéng
(Borehole Corrections)

M6 hinh nghich dao#2:
Xac dinh cac hé s6 bat
dong nhat, hang s6 dién
dung va nghich dao

Dién tror sut tai cac chiéu
sau nghién ciru cd dinh

(107, 20", 35” & 60”)

M5 hinh nghich dao#1:
Loai trir anh huéng clia
Shoulder bed

Kiém chirng mé hinh
dd phan giai
(Resolution Matching)

Hinh 12. Mé hinh gid Idp xdc dinh dién tré sudt thwe (MPRTEX) Baker Hughes (Yared va

nnk,

Sand Shale Analysis) (Yared va nnk, 2010) dwoc
ap dung phé bién hién nay (Hinh 10). Trwéec tién,
dwa trén mdé hinh Thomas-Stieber (Yared va
nnk, 2010; Igbani va nnk, 2015) va cac tai liéu
dia vatly co ban, mé hinh phan bé cta sét dwoc
tinh to4n va phan chia thanh thé tich sét phan
16p (Vlam) va thé tich sét xAm tan (Vdis). M6
hinh phan b8 nay dwgc sit dung dé xac dinh do
rong hiéu dung ctia cat. Tiép theo, thé tich sét
xam tan (Vdis) cling dworc tinh toan tir s6 liéu do

2010).

dién tré suit ba chiéu 4p dung mo hinh “Tensor”.
Két qua tinh thé tich sét xam tan nay dwgc so
sanh véi két qua tir mo hinh Thomas-Stieber
nham xac dinh yéu t8 nao tao nén sy bt diang
hwéng cla dién tréd sut, tir dé xac dinh khodng
c6 phan 1&p mong va gia tri dién tré suit cla cat
twong &ng (Rsand). Cudi cung LSSA sé st dung
dién tré& suit thuwc cua cat (Rsand) dé tinh do
bdo hoa nuérc.
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DPé két qua phan tich c¢6 d6 chinh xac cao,
phwong phap do hinh anh nén dwoc st dung
nham: (i) Xac dinh g6c nghiéng biéu kién cua via.
(ii) Kiém tra két qua xtr ly tai liéu dién tré suit
ba chiéu; (iii) Kiém tra do chinh xac trong viéc
xac dinh cac khoang c6 phan 1&p mong tir LSSA;
va (iv) Gidp kiém tra d6 chinh xac két qua tinh
ty phan hiéu dung (Net to Gross).

Xdy dwng mé hinh gid ldp xdc dinh dién tré sudt
thuwc (Phwong phdp mé hinh gid ldp)

Theo Yared va nnk (2010) va Oifoghe
(2014) trong moi trwong bat ding hwdng vé
dién tr¢ suit, phép do dién tré suit chiu anh
hwéng béi huwdng do do tin hiéu di qua ranh giéi
gitta cac 1¢p c6 dién tré suit khac nhau dan dén
gia tri do 1a két qua ctia sy két hop gitra dién tré
sult theo chiéu doc (Rv) va dién tré suit theo
phwong ngang (Rh). V&i cong nghé do st dung
song dién tlr hién nay, d6 1on cia hiéu &ng bat
dang hwdng chiu dnh hwdng béi tin s6 phat clia
séng dién tw, Khoang canh gitra cuc thu va cuc
phat, ki€u do dién tr& suit theo pha hoic theo
dd suy giam va goc nghiéng twong doi cua lép
vGi thiét bi do.

Go6c nghiéng twong doi déng mot vai tro
quan trong trong phép do dién tré suat. Khi géc
nghiéng twong déi nhoé (< 35 °©), cac cdm bién do
thwong dap &ng véi cac thanh phan nam ngang
cua dién tré. Tuy nhién, khi géc nghiéng twong
doéi 16m (>359), séng dién tir sé chay qua ranh
gidi cac 16p, két qua chiu dnh hwdng manh cia
cac thanh phan thang ding cla dién tré suit.
Hinh 11 m6 td anh hwéng cua géc nghiéng
twong doi téi phép do dién trd suat st dung
cong nghé séng dién tir, cho thiy v&i cac tin s6
phat, ki€u do khac nhau trén cung mét déi
twong do, gia tri do dwoc la khac nhau.

Dwa trén nguyén ly nay, cac thiét bi do dién
tré sudt trong qua trinh khoan (LWD) st dung
cong nghé séng dién tir bang hai tin s phat
400Hz va 2MHz va b0 tri bon diu phat va hai
dau thu véi khoang cach khac nhau cho phép
thu nhan 32 dwong cong dién tré sut so bd lam
diu vao ctia mo hinh gia 14p xac dinh dién tro
suat thwc. Hinh 12 m6 td phwong phap hiéu
chinh MPRTEX cta Baker Hughes. Déi v&i doéi
twong via phan 1ép moéng, gia tri dién tré suit
thwc nay sé dwgc str dung trong mé hinh LSSA

nhw da gi¢i thiéu trong phan 4.2 (Hinh 8). Mot
trong nhirng loi ich ciia phwong phép la viéc két
hop cac phwong phap do trong qua trinh khoan
nhw Density, Neutron gitip thay thé hoan toan
phwong phap do s dung cap truyén théng,
gidm thoi gian thi cong giéng khoan. Ngoai ra,
tién hanh do trong qué trinh khoan, thiét bi do
c6 thé dwgc xoay cho phép do ghi hinh anh thé
hién sy thay d6i mat do giap xac dinh goc
nghiéng twong doi cta via (relative dip angle)
chinh xac cling nhw xac dinh cac khoang phan
16p moéng nham hiéu chinh mé hinh gia 1ap dé
két qua c6 do tin cdy cao hon. Hinh 13 1a két qua
hiéu chinh MPRTEX tai khodng sdn phim cia
mot d6i twong c6 diac diém twong tw thudc bon
trliing Cru Long dwoc do va xr ly b&i Baker
Hughes. Track 2 biéu dién cac dwong cong dién
tré sudt trwdre khi hiéu chinh cho thay do twong
phan dién trd suit gitra cic 16p cat chira dau va
cac lop sét khong cao, gia tri bi trung binh héa
va khong thé hién ré sy phan 1ép so sanh véi
hinh 4nh mat do. Két qua sau hiéu chinh da phan
anh rat tot do twong phan dién tré suat gitra cac
16p cat sét xen kep (track 3) va phtt hop véi hinh
anh mat do do dworc (track 4).

4.2.2. bdnh gid va lwa chon phwong phdp phan
tich

bé xay dung chwong trinh khao sat BVLGK
tdi wu, viéc danh gid wu nhwoc diém ciing nhw
kha nang 4p dung trong diéu kién cu thé cia
tirng phwong phap phéan tich dwgc tién hanh va
trinh bay trong Bang 1.

Xét trén yéu td ky thuit va hiéu qua kinh té,
c6 thé nhan thiy tirng phwong phap don 1é déu
c6 nhirng wu nhwoc diém riéng. Vé mat ky thuit,
phwong phap cong huwdng tir hat nhan va
phuwong phap LSSA st dung t6 hop do dién tré
suat da chiéu va hinh anh cho két qua c6 dé tin
cdy cao nhung viéc dp dung mot trong hai
phwong phap nay cho toan bo cac giéng khoan
sé gidm hiéu qua kinh té cia dw an bai: (i) Thoi
gian thi c6ng giéng khoan tang it nhat 10 dén 15
gior/1 giéng khoan; (ii) Gia thué dich vu tang tir
150,000 dén 300,000 USD/1 giéng khoan; va
(iii) Kha ndng ket thiét bi cao do dwong kinh cta
thiét bi 16m so véi giéng than nhd, goc nghiéng
16m, khoan qua cac déi cé sy chénh ap cao.
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Reference (m) 1:480

410 3400 3390 3380 3370

Gamma Ray Di,én t_rfy sué?'t Dié"_t""" s“:é’t Hinh anh mat dé
truwdc hiéu chinh sau hiéu chinh OIOB0S, i s
RPCLM * RES60 ) X
Image Orientation®
0.2 ohm.m 200 | 0.2 OHMM 200
RPCHM RES35 - R D L U
ohm.m 200 | 0.2 OHMM 200 (0 90 180 270360
RACLM RES20 BDCM
{ ohm.m 200 | 0.2 OHMM 200 | 1.65 g/cm3 2.65
GRAM RES10 NPLFM
qAPI 150 | 0.2 200 | 0.2 OHMM 200 | 0.57 fraction

Hinh 13. Két qud MPRTEX két hop véi hinh dnh mdt dj ctia mot giéng khoan thudc bon triing

Ctru Long.

Bdng 1. Ddnh gid khd ndng dp dung ctia cdc phwong phdp trong diéu kién cu thé ctuia khu vwec nghién
ctru: 1) Phwong phdp cong hwdng tir hat nhdn; 2) Phwong phdp LSSA; 3) Phwong phdp mé hinh gid

lap xdc dinh dién tré sudt thuec.

Phwong
phap

Uu diém

Nhwoc diém

Kha niang ap dung trong
diéu kién cta khu virc phat
trién

Xac dinh cac khoang
san phidm ciing nhw
cac tham s6 dia vatly
v&i do chinh xac cao,
doc lap wvéi cac
phwong phap khac

Tdc do do ghi cham, gid thanh cao.

Qua trinh phan tich doi hoi sw hiéu biét tot
vé phwong phap do ciing nhw thoi gian
phén tich (wéc tinh 2 tuan/1 giéng).
Nhiéu kha ning ket thiét bi do trong giéng
than nhé do dwong kinh thiét bi 16n va
khoan trong diéu kién chénh ap 1émn.

Kha ndng 4p dung khong cao do
anh hwdng téi hiéu qua kinh té
ctadw an

C6 thé xem xét nhu moét
phwong an dvw phong cho s6 it
giéng dai dién.

Xac dinh cac khoang
san phidm tir déi
twong via mong xen
kep.

Gidam thi€u sai so
trong phan tich
DVLGK cho déi twong
nay.

Toc dd do va ghi cham.

Nhiéu kha nang ket thiét bi do trong giéng
than nhé do dwong kinh thiét bi 16n va
khoan trong diéu kién chénh ap lomn.

Thoi gian phan tich Jau(wéc tinh 2 tuan/1
giéng).

Chi phi cao

bay la phwong phap thwong
dwoc st dung cho doi twong
via moéng xen kep.

C6 thé xem xét nhw 13 phwong
an kiém chirng cho cac phwong
phap phan tich khac

Chi phi thap

Thoi gian phan tich
nhanh

C6 thé xac dinh dién
tré sudt thue ciia cac
via sdn pham.

DE& c6 dd chinh xac chdp nhan dwoc, doi
héi sw hiéu biét t6t vé phwong phap, d6i
twong nghién ctru cling nhw mot s6 thong
tin d4u vao tir cac phwong phap khac nhw
hinh anh giéng khoan..

Kha nang ap dung cao.

M6 hinh phéan tich cin dwoc
kiém chirng cling nhw hiéu
chinh bang cac phwong phap c6
do tin cay cao hon
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Tr nhitng danh gia néu trén, mot phwong
an phan tich két hop dwoc lwa chon nhw sau:
Phwong phap chinh: Xay dung mo hinh gia 1ap
xac dinh dién tré suit thwe (Rsand) tir s6 liéu
propagation resistivity, &p dung mo hinh phan
tich cho déi twong phan 1é6p mdng st dung két
qud Rsand tir md hinh gia lap. Phwong phap nay
sé dwoc ap dung cho cac giéng phat trién.
Phwong phap kiém chirng: St dung phwong
phap LSSA dung so liéu tir t6 hop do dién tré
sudt da chiéu va hinh anh lam co s& dé kiém
chirng ciling nhw hiéu chinh cho mé hinh gia lap
xac dinh dién tré sult thuc néu trén nham ting
murc do tin cdy cda mo hinh. Phwong phap nay
sé ap dung cho cac giéng khoan tham lwong cé
tinh chit dai dién cho cac khu vuec cu thé.

4.2. Giai phdp thiv 3 - Pé xudt chwong trinh
khdo sdt dia vit ly giéng khoan

Véi hai giai phap da lwa chon bén trén, giai
phap cho chwong trinh khao sat PVLGK dwoc
dé xuat nhw sau:

- Béi vai giéng khoan phdt trién:

Dboi véi cac giéng khoan phat trién, LWD
dwoc lwa chon dé thay thé cach do truyén théng
cho cac t6 hop dia vat ly giéng khoan co ban
nham gidm thoi gian thi cong giéng (F'éc tinh
thoi gian thi cong giéng giam khoang 6 gio/1
giéng). Ngoai ra, tai tirng khu vwec gian diu giéng,
mot giéng khoan phat trién dai dién cling sé
dwoc lwa chon dé khao sat hinh dnh mat do
(density image) ma khong bi anh hwéng téi thoi
gian thi cong. K&t qua phan tich hinh dnh bao
gom goc nghiéng twong doi cda via (Apparent
dipping bed), géc phwong vi cta via (dip
azimuth), chiéu day 16p (bed thickness)

Bdng 2. Chwong trinh khdo sdt PVLGK cho cdc giéng khoan phdt trién.

T6 hop do S6 liéu do

Muc dich

GR-RHOB-NPHI

Tinh todn thach hoc, @ réng

LWD: resistivities

Phase and Attenuation

Ap dung mb hinh gia 14p xac dinh dién tr&
suit thuec.

GR-Density-Neutron-
Propagarion Resitivity
Density Image

- Cung cap théng sé dau vao cho mo hinh gia
lap.

- Kiém chirng két qua hiéu chinh dién tré suit
thong qua viéc xac dinh cac khoang phan 1ép
mong.

Micro Scanner Borehole Image

Wireline: feT ) Panh gid chit lwong bom tram xi mang gitp
GR-CBL GR-CCL-VDL-CBL quyét dinh ké hoach mé via.
Bdng 3. Chwong trinh khdo sdt PVLGK cho cdc giéng khoan thdm dinh.
Té hop do S6 liéu do Muc dich
Wireline: GR-RHOB-NPHI- | _
GR-Density-Neutron- | ¢ i pesistivity |- Ap dung phurong phap LSSA cho ddi twong via phan
Resitivity 16p méng
Multi ~ Component| ~ Azimuthal . Kigm ching va hiéu chinh mé hinh gia l4p xéc dinh
Resistivity Resistivity dién tré suat thuc 4p dung cho cac giéng phat trién

Pressures
Fluid samples

Pressure and fluid
sampling

- Xac dinh ap sudt via, phan loai chat lvu
- Xac dinh do khoang héa ctia nwérc via

Rotary Side Wall Core

(SWC) Core plugs

- Xac dinh gia tri m, n cho cac khu vwec, thanh hé
- Chinh xac héa hé sé cutoffs
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sé dwoc st dung dé chinh xac héa thong s6
dau vao ciling nhw kiém chirng két qua cia mo
hinh gid 1ap xac dinh dién tré suit thuc cho tirng
khu virc gian dau giéng. Chit lwong bom tram xi
mang dwoc khao sat doc lap, khong st dung gian
khoan (off-line) trwéc khi bdn mé via nham
gidm chi phi thué gian khoan. Két qua phén tich
chat lwgng bom tram xi mang dwoc st dung dé
hiéu chinh k& hoach bdn mé& via, trdnh mé
nhitng via c6 thé két no6i v&i via nwée 1an cin do
chat lwgng bom tram xi mang kém, anh hudng
x4u t&¢i hiéu qua khai thac cta giéng.
- Béi vai giéng khoan thdm lwong dai dién:

Doi véi cac giéng thAm lwong dai dién, can xay
dung cac tiéu chi lya chon dwa trén nhirng
nghién ctru dia chit chi tiét dé€ ap dung chwong
trinh khao sat day du (Bang 3) lam co s& hiéu
chinh va kiém chirng m6 hinh gia lap ap dung
cho cac giéng phat trién, cling nhw xy dung hé
théng co s& dit liéu mau 16i (core plugs), miu
nwéc via va cac gia tri téi han day da va dai dién
cho khu vwc phat trién gidp giam thiéu sai s6
trong phéan tich BVLGK.

5. Kétluian

Véi dac diém dia chat, diac trung via chira
phtrc tap ctia khu vire nghién ctru, qua phan tich
danh gia da xac dinh nhitng yéu té anh hwdéng
tdi két qua phéan tich PVLGK bao géom: (i) via
phan 1&p méng, (ii) truedng nén ép theo do sau,
(iii) hydro-carbon tan dw trong via b3o hoa
nuwéc, (iv) t6 hop phwong phap do DPVLGK va (v)
phuwong phap phan tich. Vi vay, dé tang do tin
ciy cua két qua phan tich PVLGK trong diéu kién
gidm thiéu chi phi, ba gidi phap can trién khai ap
dung déng thoi bao gom: (i) toi wu chwong trinh
ldy mau nuéc via va mau 16i; (ii) lwa chon
phwong phap phan tich phu hep; va (iii) xay
dung chwong trinh khao sat PVLGK téi wu.
Trong dé viéc t6i wu chwong trinh khao sat
DVLGK tryc tiép gitp gidm gia thanh giéng
khoan va tang hiéu qua kinh té ctia dv an.
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ABSTRACT

Proposal of well data acquisition plan in production and
development phase for Oligocene and Miocene reservoirs in
Northeastern area of Malay - Tho Chu Basin

Quy Ngoc Dang 1, Canh Viet Dao 1, Phong Duc Luong 1
1 Phu Quoc Petroleum Operating Company, Vietnam.

The discovery of the gas fields in the Northeastern flank of the Kainozoi Malay - Tho Chu Basin, offshore
Vietnam has quite complex geology characteristics. The reservoirs primarily deposited in fluvial-deltaic
enviroment aging Oligocene to Miocene, comprising thousands of thin sandstones which restricted dynamic
connectivity and compartmentalized by many faults systems, consequently the gas reserves per well are
very limited. In order to develop these gas fields effectively and economically, it requires numerous slimhole
producers with short time of drilling & completion and low cost. Therefore, well data acquisition plan must
be optimized for minimizing well cost while preserving essential input parameters for improving
perforation strategy for increasing production. The paper presents the key factors which are affected to
petrophysical interpretation results, and then proposes the solutions to enhance the petrophysical
interpretation results and the most optimized and applicable well data acquisition plan for production and
development phase.

Keywords: Thin beds, Azimuthal Resistivity, NMR - Nuclear Magnetic Resonance, Resistivity
Anisotropy, LSS, LWD: logging while drilling.





