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Phan tich dia héa

Bé Phti Khdnh la bé Frontier, c6 dién tich khoang 110,000 kmz Cong tdc
thdm do mdi chu yéu thuc hlen & khu vurgc nwéc nong, bao gém thu nd dia
chdn 2D, 3D va khoan mét s6 gleng thdm do, cdc két qud thdm do khang
d‘_mh swhoat dpng ctia hé thong ddu khi & khu viee nay boéivdi khu vuc nwgc
sdu (>200m), cbéng tdc tim kiém thdm do con nhleu han ché, chwa cé giéng
khoan tham do. Dé Iam sdng té mot s6 ddc diém vé hé théng ddu khi [ trong
digu kién chwa c6 giéng khoan thdm do, phwong phdp khdo sdt mdu day
bién dé dwoc dp dung tai hop dong dau khi L6 144-145. Uu diém cta
phwong phdp la chi phi thdp, sir dung cdc két qua phan tich mau trong
phong thi nghiém cé thé bwéc ddu nghién cteu mot sé ddc diém vé hé théng
ddu khi cdc doi tong dwdi sGu lam tién dé cho cdc cong tdc tim kiém tham
do tiép theo truéc khi quyét dinh khoan. Bai bdo trinh bay két qud chinh bao
gom: két qud phdn tich dia hoa, két qud khdo sdt dia nhiét, két qud phdn tich
thach hoc trdm tich. Cdc két qud nay sé dwoc st dung lam théng s6 ddu vao
cho viéc xdy dwng mé hinh bé tram tich cho toan b (basin modeling).

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

1. M& dau

26.500km?, chiéu sdu muc nirc bién dao dong tir
700m dén 3500m. Cac hoat dong tim kiém tham
do & khu vuc nghién ctru néi riéng va khu vuc

Khu vyc nghién cru dwgc thyc hién tai hop
doéng dau khi L6 144-145, bé Phu Khanh, Bién
bong, Viét Nam, dwoc diéu hanh bdi Cong ty
Murphy Nha Trang Oil va Téng Céng Ty Tham Do
Khai Thic Dau Khi. Toéng dién tich Lé la

*Tdc gid lién hé
E-mail: tamlt@pvep.com.vn

nuée sau B Phi Khanh ndi chung chi yéu méi chi
¢6 thu no dia chan 2D, chwa c6 giéng khoan tham
do. Tai viing nghién ctru da thwc hién thu n6 tong
khoi lwgng 7600km tuyén dia chan 2D. Ban d6 vi
tri khu v nghién ciru dwoc thé hién tai Hinh 1.
C4u kién tao: Theo cac nghién ctru trwdc diy, bé
Phi Khanh nam trén thém luc dia mién trung Viét
Nam c6 dang hinh thoi hep kéo dai theo phwong
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Hinh 1. Vi tri L6 144-145, bé Phui Khdnh, Bién Péng, Viét Nam.

Bic Nam. Ranh gi6i phia tdy 1a thém hep mién
Trung, phia Bic 1a d6i truwot ngang Da Nang, phia
Nam 1 déi trwgt Tuy Hoa, phia Dong ranh gidi van
con chua ro rang. Bé dwoc hinh thanh va phat
trién qua cac pha kién tao chinh nhw sau: Pha I)
Pha san bang kién tao Paleoxen; Pha II) Pha dong
tao Rift (Eoxen - Oligoxen - Mioxen s¢m); Pha III)
Pha sut lun va oan vong (Mioxen gitra - Mioxen
mudn); Pha IV) Pha tao thém (Mioxen muén - Bé
tr) (Nguyen Xuan Huy va nnk, 2016).

Diatang: Nét chung nhit vé dia ting tram tich
bé Phi Khanh 1a c6 sy bién d6i nham twéng tram
tich manh gitra cac khu vuc, dic biét la gitra phan
phia Pong va phia T4y. Bé day tram tich Kainozoi
day nhit & khu vyc phia Dong (cé thé tdi hon
10.000 m) va mong dan & khu vwee phia Tay va Tay
Nam ctia bé. Tram tich Kainozoi & cac Lo phia Bic
mang nhitng nét diac trung cha yéu cho twong
tram tich bién ndong dén bién sau, ching c6 nhiéu
nét twong dong véi nhirng thanh tao tram tich da
dwoc phat hién va nghién ctru tai phan Nam bé
Song Hong (dac biét 1a khu vuc dia liy Tri Tén).

Trong khi d6 & cac Lo phia Nam, tram tich
Kainozoi dwoc thanh tao chi yéu trong diéu kién
tam giac chiu xen ké bién ven bo va bién néng va
ching kha twong déng véi nhitng tram tich phin
b6 & ria Pong Béc cia bé Clru Long va phin cuc
Béc clia b&€ Nam Con Son. Dia tAng tong hop va mit
cat dia chin dic trung khu vuc nghién ctru duoc
thé hién trén cac Hinh 2, Hinh 3.

2. Cong tac thwe dia khao sat 1dy mau day bién

DE 1am sang té mot s6 ddc diém vé hé thong
dau khi trong diéu kién chwa c6 giéng khoan tham
do, phwong phap khao sat mau day bién da dwoc
ap dung tai hop dong dau khi L6 144-145. Vi tri lay
mau dwoc xac dinh trén co s& két qua khao sat
17,000km2 Multibeam phén giai cao, str dung két
qua phén tich di thwong backscatter dé xac dinh
cac khu vue ¢6 thé lién quan dén vét 16 dau dudi
day bién, cac khu vuc 16 da goc dé lwa chon vi tri
14y mau. Téng cong 75 mau da dugc thiét ké, cac
mAu day bién thu thap st dung thiét bi chuyén
dung khoan siu du¢i day bién 6m.
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Hinh 2. Pia tdng téng hop bé Phil Khdnh (Murphy Nha Trang Oil Co LTD Vietnam, 2017).

Lacustrine and/orCoaly

Ban d6 ciu tric néc mdéng trudc D& tam

Da sinh: sét ddm hd, viing vinh
« Pa ch&ra chinh: Tram tich vun
Oligoxen mudn— Mioxen s&m
* Da chira phu: cacbonat, dd méng

n&t né, tram tich bién sdu Mioxen
e« Bay: Biy ciu tric k& ap duot
gay/khépkin bén chiéu
+  Pachan: Plioxen

Hinh 3. Mt cdt dia chdn qua khu vwec cé tiém ndng vé dd sinh.

3. Cac két qua phan tich mau nghién ciru dic
diém hé thong dau Kkhi

3.1. Phan tich dia héa

Cac mau str dung phan tich dia ha dwgc phan
tich tai My, dwoc thwc hién béi Cong ty TDI
Brooks, BTI (M§) bao gbm phan tich dia héa co
ban va ning cao. Cac két qua phén tich dia hoa tir
cac phwong phap Total Scanning Fluorescene
(TSF), Isotopes, Biomarker, Diamondoid cho phép
dw bo cdc mau tram tich c6 d4u hiéu ctia dau, khi,

condandate hay khéng, nguén goc sinh hoa hay la
san pham dworc tao ra do phan (ng craking nhiét,
muc do trwdng thanh, loai da sinh va tudi thanh
tao. Két qua duoc trinh bay chi tiét dwéi day:

3.1.1. Total Scanning Flourescene (TSF) - Tdng
cwong do phdt quan

bay la ky thuat phan tich ban dinh lwong, c6
thé phat hién sw hién dién cta dau khi nho vao
tinh phat quang tir mAu tram tich dem phan tich.
Cwong d6 phat quang TSF c6 lién quan téi dau
hiéu hydrocarbon, TSF cao kha nanglién quan dén
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Hinh 4. Vi tri cdc khdo sdt cdc mdu ddy bién 75 mdu bao gém a) mau dia héa, b) mau dia nhiét, c) mau
phdn tich thach hoc trdm tich (Murphy Nha Trang 0il Co., LTD Vietnam, 2017).

Chuan may, tha thiét bj

Thiét bj ldy mau

do dong nhiét

Hinh 5. Hinh dnh thuc dia khdo sdt 1dy mdu ddy bién.

d4u hiéu Hydrocarbon sé lé6n (Wheeler, 2011).
Ngoai ra gia tri R1 cling lién quan téi hydrocarbon,
c6 thé str dung dé xem xét mirc d6 xuit hién cta
Hydrocarbon trong mau va loai Hydrocarbon. Cac
mau c6 TSF va R1 cling cao sé& lién quan dén dau
nhiéu, con TSF cao va R1 thap sé lién quan dén khi
la san phdm ctia qua trinh craking nhiét (Bernard,
2008).

Phwong phap TSF dwoc thyc hién trén 130
mau, két qua da xac dinh 04 mau c6 dau hiéu cta
dau khi condensate, biéu d6 két qua phan tich mau
dworc thé hién trén Hinh 6.

+ Mau MURV0012 (Station 1170): Max TSF
4,429; R1 = 2.16; black oil.

+ Mau MURV0021 (Station 1173): Max TSF
49,800; R1 = 1.92; posible micro seepage gas or
condensate.

+ Mau MURVO0060 (Station 1152): Max TSF
2,363; R1 =1.48; Craked oil seepage Thermogenic
gas.

+ Mau MURV00111 (Station 1194): Max TSF
19,195; R1 = 0.95; Posible micro seepage
thermogenic gas.

3.1.2. Isotopes - Pong vi cachon

bay la phwong phap phan tich &ng dung cua
thanh phan déng vi Carbon trong viéc xac dinh
loai khi hay nguon géc ctia khi, dwa vao ti s6 dong
vi Carbon ¢ C13 (Pryono, 2007). Két qua phan tich
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Hinh 6. Két qud phan tich TSF cdc mdu cé khd ndng lién quan dén Hydrocarbon.

05 mau cho k&t qua ngudn géc bao gom ca ngudn
goc sinh héa (o C13 = -55 + -85 %o0) va mot s6 1a
san phdm dworc tao ra do qua trinh craking nhiét
(0 C13=-29 + - 54 %jo). K&t qua dwoc thé hién trén
Hinh 7.

3.1.3. Biomarkers

DE€ du doan tudi cua da sinh, sir dung két qua
phén tich ti s6 24-Nordiacholestane (NDR) tir cac
mAu tram tich c6 chira Hydrocarbon. Két qua phan
tich tir 02 mAu c6 d4u hiéu Hydrocarbon 1a V0111
va V0021 da c6 két qua co thé ton tai 02 loai dd me
6 tudi khac nhau. Mau V0021 cho két qua ty s6
NDR 0.74 cho thdy dau c¢6 nguon géc tir da me tudi
Kainozoi, mau V0111 két qua ty s6 NDR 0.4 cho
thdy nhiéu kha nang da me cé tuéi c6 hon. Tuy
nhién do han ché vé mau va ri ro tir viéc 1dy mau
trén bé mat day bién nén diy mai chi 1a nhirng dw
doan ban dau, cin tiép tuc c6 nhitng nghién ctru ky
hon mai c6 thé két ludn chinh x4c vé sy ton tai cling
nhu tudi, moi trweong thanh tao cta da sinh & khu
vure nay. Két qua phan tich Biomarkers xac dinh 02
triing c6 thé 1a da sinh dwoc thé hién tai Hinh 8.

3.1.4. Diamondoids

St dung cac két qua phan tich cac chi s 3- +
4- methyl diamantanes c6 thé xac dinh cac vét 15
c6 kha nang lién quan dén dau, khi Condensate.
Théng thwong chi s6 nay <0.05 ppm thudc ving
Background khong c6 dau hiéu lién quan dén
Hydrocarbon. CAc mAu c6 chi s6 cang cao kha nang
lién quan dén Hydrocarbon cang 16m, ngoai ra két
hop v6i chi sé C27 Diasterane c6 thé xac dinh dé
lavétld dau hay Hydrocarbon dwgc tao ra do phan
trng cracking nhiét.

K&t qua phan tich 46 miu da xac dinh 11 miu
c6 kha ning lién quan dén Hydrocarbon, trong dé
khing dinh c6 01 mau V0021 lién quan dén vét 1o
dau va 01 mau V0060 lién quan dén Hydrocarbon
cracked nhiét. Biéu do truc giao quan hé gitra chi
s0 C27 Diasterane  20S va 3-+4-methyl
Diamantanes xac dinh diu hiéu Hydrocarbon cac
mau dworc thé hién trén Hinh 9.

3.2. Khdo sdt dong nhiét ddy bién

St dung 15 tram do da xac dinh duoc dong
nhiét va gradient dia nhiét & khu vuc nghién ctru.
Két qua cho thiy nhiét @6 bé mat day bién khu vuc
nay twong déi cao so vdi cac khu vire khac tai bé
Song Hong, bé Phi Khanh véi Gradient dia nhiét
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Hinh 7. Két qud phdn tich Isotopes.
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Hinh 8. Két qud phéan tich Biomarker, xdc dinh tudi dd sinh; a)mau V0021 (Station 1173) cho két
qud dw bdo triing dd sinh tré; b)mdu V0111 (Station 1194) cho két qud du bdo triing dd sinh cé hon.

giao dong tir 0.079K/m - 0.100K/m (Hinh 10).
Nguyén nhan nhiét dé khu vuc nay cao cé thé giai
thich do khu vuc nghién ctru 1a viing nwérc sau xa
b&, gin v6i tach gidn dai dwong nén trim tich
mong, kém theo cac hoat ddng nui Itra tré & bé Phd
Khanh lam cho dong nhiét c6 xu hwéng cao hon so
véi cac bé tram tich khac 14n can.

3.3. Sinh dia tdng

Két qua phan tich sinh dia ting tir 13 mau
khdo sat da xac dinh cé tudi bao gom Pliocene,
Miocene va Oligocene. K&t qua ciing chi ra vi tri

ctia bat chinh hop 16n MMU. Ngoai ra mot s6 ddu
hiéu cling cho thiy c6 thé cé sy gobp mat cia tram
tich Eocene & khu vwc nay. Mdc du vay két qua
phan tich van con tiém &n nhiéu rdi ro do s lwong
mAu it, cic mau ldy & bé mit day bién nén kha
ning 14y dwoc mau trong da gdc cling khong cao,
khong ngoai trir c6 nhitng mau 1a nhirng tang lan
& khu viee khac 1an can. Mac du vy, véi nhirng két
qua thu thap dworc sé 1am tién dé quan trong cho
cac nghién ctru tiép theo vé dia ting va hé thong
dAu khi & khu vuc nay. Két qua phéan tich sinh dia
tang thé hién trén Hinh 11.
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Hinh 10. Gradient dia nhiét tai cdc tram do Heat Flow.
tich va so do vi tri cac di€ém 14y mau c6 ham lwong
3.4. Khi CO; CO; cao dwgc thé hién trén Hinh 12.

Két qua phén tich ham lwong CO; trong cac
mau cho thdy rit nhiéu mau c6 ham lwong CO;
cao, nhiéu miu 1én téi gan 1 triéu ppm (100%)
CO;. Su c6 mat cua CO2 l1a diu hiéu khéng tét d6i
vGi cOng tac tim ki€ém tham do, do vay véi két qua
phan tich mau nhw vy doi héi phai c6 thém cac
nghién cru vé nguodn goc va phan bd CO, d€ lam
tién dé cho cac cong tac tiép theo. K&t qua phan

4. Kétluan

Trén co s& két qua khao sat mAu day bién tai
L0 144-145, nhiéu dic diém dia chit va hé thong
dau khi & khu vuc nghién ctru da dwoc lam sang
t0. Cac két qua van con nhiéu rdi ro do s8 lwgng
khao sat mAu it, str dung cac két qua tir khao sat,
phan tich mAu bé mit dé danh gia cac dic diém dia
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Hinh 12. Két qud phan tich COztai cdc vi tri ldy mau.

chat ddi twong dudi sdu van con tiem 4n nhitng sai
s0 nhat dinh. Tuy nhién, déi v&i khu vire nwére siu,
chwa c6 giéng khoan tham do cic két qua thu thip
dwoc sé lam tién dé quan trong cho cac nghién ctru
tiép theo nhw xay dung mé hinh bé trdm tich va
danh gia dac diém hé thong dau khi trudc khi
quyét dinh thyc hién cac céng tac tham do tiép
theo. Mot s6 két luin chinh khi 4p dung phwong
phap khao sat mau day bién nghién ctru dic diém
hé théng dau khi (cht yéu la nghién ctru da sinh)

khu vuc nwéc sdu xa bo Lo 144-145, bé Pha
Khanh, Bién Dong, Viét Nam nhw sau:

- Khang dinh c6 d4u hiéu dau khi tai mot s&
mau bé mit thu thap dwoc

- Két qua phan tich Biomarker cho phép dw
b4o trong pham vi Lo 144 ton tai 02 triing c6 kha
nang ton tai da sinh tudi Kainozoi va c6 hon.

- Xéc dinh 01 vé&t 16 diu, 01 vét 16 khi 12 san
pham cda qua trinh craking nhiét va mot s6 vét 1o
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ABSTRACT

Seabed coring survey to study petroleum system characteristics in
the deepwater area of Phu Khanh Basin, East Sea, Vietnam.

Tam Trung Le 1, Long Tien Nguyen 1, Viet Tuan Le 1, Tinh Van Dang 1, Austin J. Kullman 2

1 Petrovietnam Exploration Production Corporation (PVEP), Vietnam
2 Murphy Nha Trang 0Oil Co. LTD Vietnam, Vietnam

The Phu Khanh Basin of eastern Vietnam is one of the last remaining basins in SE Asia that is
truly a frontier with the total area of about 110,000 kmz2. The exploration of this basin initiated earlier
in the inboard shallow water area of the basin rather than the deepwater area. Seismic surveys of 2D
and 3D have been shot and several wells have been drilled in the shallow areas. As a result, a working
petroleum system has been proven. However, the exploration in the deepwater area (>200m) has
been just began in recent years with only seismic acquisition. Exploration well in this area is yet to
be drilled therefore petroleum system still owns a large uncertainty. The seabed coring, and heat
Flow research in the block 144-145 deepwater area was designed and done to assess the presence
of a potential working petroleum systems. This paper provides the main results of the research
including: biostratigraphy, Isotopes, biomarkers, diamondoids, hard substrate and heat flow.
Analytical results from the program will assist basin modeling and assess the uncertainty of the
petroleum system.

Keywords: Phu Khanh basin, Deepwater, Multi-beam, Seabed coring, Heat flow, Geochemical,
Petrography





