THAM DO - KHAI THAC DAU KHi

DANH GIA NGUON GOC DAU KHI LO 05-2 VA 05-3 BANG KET QUA
PHAN TICH SAC KY KHI, SAC KY KHOI PHO VA DONG VI CARBON
MAU DAU VA KHi

KS. Nguyén Thi Bich Ha, ThS. Ha Thu Huong, KS. Pao Trung Diing
Vién Ddu khi Viét Nam

Tom tat

Trong céng tdc tim kiém, tham dé va khai thdc ddu khi, nghién ciru vé hé théng dau khi la nghién citu co ban
lam nén tdng cho cdc ddnh gid vé tiém néng ddu khi cia mét bé tram tich. BE tram tich Nam Cén Son thuéc thém luc
dia Viét Nam da phdt hién cdc mé ddau khi nhu: Pai Hing, Thanh Long, B6 Céu, Nguyét Thach, Méc Tinh, Hai Thach,
Lan Tay, Lan Dé... Tuy nhién, nguén géc vit chdt hitu co va su'phdn bé cia ddu thé bé Nam Cén Son dang la trdn tré
cta cdc nha dia chdt dau khi. Mét sé vdn dé van chua duoc tra 16i nhu nguén géc cia dau mé, mirc dé bién déi cia
vét chdt hitu co, diéu kién Idng dong, téc dé tram tich, ty I1é phdt hién khi nhiéu hon ddu... Bai bdo ddnh gid phén
loai nguén géc dau va khi & Lé 05-2 va 05-3. Két qud phan tich sdc ky khi (GC), sdc ky khéi phé (GCMS) va déng vi
carbon 13 cho thdy ddu thé & giéng khoan Nguyét Thach duoc sinh ra tir dd me c6 dé truéng thanh thdp chia vét
chdt hitu co dam hé.

Turkhéa: Nguén géc, vdt chat hitu co, dau thé, dam hé, dong vi carbon, thuc vat bdc cao, clra s6 tao ddu, tich tu hydrocarbon,

pha tgo khi.

1. Tinh chat ly héa cia dau thé/condensate

Pénh gia, phan loai cac nhom dau dua trén két qua
phan tich chat vat ly, thanh phan héa hoc va cac chi tiéu
phan tich chi tiét nhu sdc ky khi, sdc ky khéi phé cta cac
mau dau thé va condensate nham chi ra méi trudng lang
dong va phan hay vat chat hitu co,muc doé bién déi cta
da me da sinh ra dau va condensate. Dac biét két qua
phan tich isotope clla cdc mau khi va mau dau tho da
lam sang t6 ngudn géc dau/khi, méi lién quan khi - dau
va dau - dau. L6 05-2, 05-3 va vung lan can da c6 phat
hién dau & cac giéng khoan: 05-2-HT-2X, 05-3-MT-1X,
05-2-NT-1X, 05-2-B-1X, 05-2-KCT-1X, 06-LD-1X, 06-LT-1X
OBSI1... trong cac tang chira Miocene trén, Miocene giira
va Miocene duéi.

Két qua phan tich tinh chat vat ly va thanh phan héa
hoc cla cac mau dau/condensate clia L6 05-2 va 05-3
dugc théng ké & Bang 1.

Trong s6 21 mau san pham thu thap tir L6 05 ¢ 13
mau la condensate c6 dé APl > 45 (Bang 1) va 8 mau dau
trong d6 2 mau DST#3 (2.874 - 3.004m) & L6 05-1a va mau
RFT5 (2.864,5m) & giéng khoan 05-2-NT-1X la dau nang
(°API < 25), 6 mau la dau binh thudng c6 dé API thay déi
trong khodng 25 - 45. Hau hét cac mau dau & bé Nam Cén
Son déu ¢6 ham lugng luu huynh, vanadium va niken
thép, d6 la dac trung cla dau cé ngudn goc vat chat hiu
€0 chdi yéu tur thuc vat bac cao.
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Tat ca 21 mau dau/condensate déu c6 ham lugng luu
huynh, vanadium va niken thap. M6i quan hé ham lugng
sulphur va dé API cho thdy cac mau dau thudc loai dau
B, C, D, E. Theo m6i quan hé gilta ty s6 Pr/Phy va do API
thi cdc mau nay thudc dau loai D, E. Thanh phan héa hoc
cla dau thé la yéu t6 quan trong dé phan loai dau thudc
nhém D hay E. Theo phan loai cia BP Reseach Centre
(Bang 2) néu dau thé c6 nhom hydrocarbon no > 70% thi
cac dau do thudéc nhém D va ngugc lai. Bang 1 cho thay
tat ca dau thé/condensate ctia L6 05 thudc dau nhém D
- dau dugc sinh ra tir da me chira cha yéu la vat chat hiu
co dugc tach ra tu thuc vat bac cao.

2. Sac ky khi va sic ky khai phé

Két qua phan tich sic ky khi va sic ky khéi phé nhu la
ddu van dé nhan biét dang vat chat hiiu co c6 trong mau
dau va mau da. Pristane va Phytane dugc tach ra tir nhanh
cta Chlorophyll, su c6 mat ctia hgp phan nay phan anh
muc dé tang lén cla hoat ddng vi khudn trong méi trudng
oxy hoa ban dau. Tuy nhién ty sé Pr/Phy bj anh hudng do
su bién déi clia da chida vat chat hitu cg, trong qua trinh
trudng thanh Phytane dugc sinh ra nhanh hon Pristane. Vi
vay, ty s6 nay gidm theo muc do trudng thanh. Ty s6 Pr/
Phy cta day Isoprenoid dung dé danh gia vé nguén géc,
moi trudng cla vat chat hitu co. Khi nhan biét cac dau vét
sinh vat c6 dugc trén cac dai phan bé cua Triterpane va
Steranes tU phép phan tich séc ky khéi phé c6 thé chira
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Hinh 1. Biéu d6 quan hé dé API va ham lugng sulphur va ty s6 Pr/Phy L6 05-2 - 05-3 va ving lan cén

Bdng 2. Phan logi ddu theo BP Research Centre

Phan
loai

Méi truéng lang dong

Vat chat hitu co o
cua da me

A Phytoplankton Bacteria Ban (carbonate va bién
néng)

B  Phytoplankton Bacteria Tram tich bién sau

C Phytoplankton Bacteria Nudc ngot
Higher land plant
D (Angiosperm dominated)  Luc dia

Debris, Bacteria

Higher land plant
E (Gymnosperm dominated) Luc dia
Debris, Bacteria

nguén vat liéu luc dia la to ddm hé hay tdo bién hay la
thuc vat bac cao... tu phép phan tich con chi ra da me
sinh dau vao giai doan nao, tudi clia da me Dé tam hay c8
hon... Nhiing danh gid nay rat c6 y nghia vé nghién ctu
mai trudng tram tich, xay dung théng sé kiém tra cho xay
dung mé hinh truéng thanh ctia da me, xac dinh mai lién
quan dau - dau va dau - da me, la cdng cu hitu hiéu trong
tim ki€m, tham do va khai thac dau khi.

Két qua phan tich sac ky khi ctia 21 mau cho thay déu
lién quan dén da me chia cha yéu la vat chat hitu co luc
dia, lang dong va phan hly duéi diéu kién oxy hoa va
khtr yéu (Hinh 2). Su khac biét gitta nhém vat chat hiu co
nguén géc tdo dam hé (lacustrine algal) va nhom vat chat
hitu cc ngudn géc vung clfa song - tam giac chau (fluvio-
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Ham lugng wax cao

Anh huéng dén tinh chat ctia dau

Vat chét hitu co Méi truéng lang dong Ca hai
Ham lugng wax thap Ham lugng sulfur cao
Ham lugng wax thdp Ham lugng sulfur kha cao o
. . v Cé thé két
Ham lugng wax cao  Ham lugng sulfur thap i
hop véi cac
] thong s6
Ham lugng wax cao  Ham lugng sulfur thap khac néu

chuaro rang

Ham lugng sulfur thap

deltaic terrestrial) dugc thé hién trén biéu d6 Hinh 3. Theo
do, phan I6n cac mau dau thé va condensate phat hién
& L6 05 va vung lan can tap trung & vung clfa sdng - tam
giac chau va hén hgp gitta dam ho - tam giac chau, chi cé
mot s6 mau phan b6 ¢ viing vat chat hiiu co dam hé.

O ciu tao Moc Tinh phat hién dau tho & giéng
khoan MT-1X va MT-1RX. Két qua phan tich sac ky khi
hydrocarbon no cia 3 mau dau thé (mau DST#1C va
DST#2 & giéng khoan 05-3-MT-1X va mau RFT & d0 sau
2.849,5mBRT cua giéng khoan 05-3-MT-1RX) cho thay déu
c6 dai phéan b6 sac ky khi C .* ciia hydrocarbon béo hoa
phéan bé theo dang vom - dang cla vat chat hiu co da
truéng thanh (Hinh 4a), ca 3 mau déu co ty s6 Pr/Phy cao
(6,14; 5,92 va 4,48). Diéu nay cho thdy da me sinh ra dau
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100 = da truéng thanh chidia chi yéu vat chat hitu co dugc tach
il g § ra tU thuc vat bac cao (kerogene loai Ill).

%5 -‘%g %g 13 Su phan bé cla cac cau tu trén cac dai phan bo
ST T Triterpane (m/z 191) cho thdy cau t& Moretane va
% / AU Oleanane la hai ciu ti dédc trung cho ngudn vat liéu hiu
:ab : 7 %‘é’ i co dugc tach ra ti thuc vat bac cao. Cac ciu ti Oleanane
@'SIJ 7 (peak B), Bicardinane (peak w) c6 mat trong tat ca cac mau
J 1% la nhirg dau hiéu tin cay chi ra nguén vat chat htu co luc
2 /§s=—:-// dia dugc tach ra tir thuc vat bac cao, Bicardinane lién quan
R ==~ 4 1w dén loai cay 6 nhua (Resinite) phat hién thay 6 dau Béng
= - a "o(;fr Nam A va phé bién nhiéu & vat chat hiiu ,cdduqctéch ratu
n}o"/ thuc vat bac cao. Oleanane lién quan dén loai cay hat kin
> (Angiosperm) chi phat hién trong mau dau va mau da cé

o o tudi Creta sém hodc tré hon (Hinh 4b va 4c).

" ! PAssiiCin i " Trén dai phan b6 Sterane (m/z 217), tinh tréi ctia C,, so
e . pomm— V6i C,, va C,, thé hién & sy c6 mat phong phu cta vat chat
CHOTAREUM  SMIABIELMe  s0sBCAXOR hitu co luc dia. Cau ti T, va T_ (Hinh 4b va 4c) la thong s6
ispreenen oo oLl danh gia muc do trudng thanh, khi muc d6 truéng thanh

tang thi cau tiT_chuyén sang T,. Thong s6 trudng thanh

Hinh 2. Biéu d6 quan hé ty sé Pr/C, va Ph/C X . M T a s )
q i v ' cla 2 mau dau déu c6 T,> T cho thdy dau nay dugc di

. thoat tir d& me c6 muc trudng thanh kha cao.
B Block 04 2 ~ . A g N = PN a
“ B Biock05 U cau tao Kim Cuong Tay phat hién 2 mau dau tho RFT
L - b N ’ ’ . .~ 2
N E E‘ﬁ?; 3.057m va 3.069m trong tang da chiia Miocene gitlta. Ca
%‘ u — it hai mau déu co ty s6 Pr/Phy cao (6,4 va 5,34).
i o Dai phan bé Steranes (m/z 217) va Triterpane (m/z
8. . 191) clia 2 mau trinh bay & Hinh 5a (RFT 3.057m) va Hinh
. - 5b (RFT 3.069m). Trén dai phan bo Sterane va Triterpane
" .’ ) déu co dac trung la giau Bicadinanes, ham lugng
I Oleanane la kha cao. Théng s6 trudng thanh (T/T ) cta
TR Thl.  THETHR AARGW R mau RFT 3.057m va 3.069m cho thdy ca 2 mau dau déu

dugc tach ra tir da me dang trong pha ctra s6 tao dau. Su
phan bé cta dai hopane trén Hinh 5b khac véi Hinh 5a la
dai hopane ma rong tu C,, - C,, gidm déu theo chiéu téng

s6 nguyén tir carbon diéu d6 cho thay dau dugc tach ra tu
da me dugc lang dong va phan hdy trong méi trudng cé
[“ L, ““. tinh kh{r cao hon.

Hinh 3. Biéu d6 quan hé chi s6 Oleanane va ty s6 Ts/Tm

Cau tao Hai Thach c6 4 miu condensate va 1 mau

dau. Két qua phan tich sac ky hydrocarbon no (4 mau

l ‘ condensate va 1 mau dau) cho thdy dac trung phong phu

,_I, ARBRRRRRRIED | l| bt cUa dai n-alkane, ty sé Pr/Phy kha cao (5,43 - 6,93) cho

. T o thay da me sinh ra dau va condensate chiia chli yéu vat

chat hitu co tach ra tur thuc vat bac cao (Bang 1).

]

"
Dai phan b6 Steranes (m/z 217) va Triterpane (m/z
2 191) cia 4 mau condensate va mau dau la tuong tu nhau

va dugc dac trung bdi su cé mat chi yéu clia Bicardinanes
va Oleanane. Diéu nay c6 thé nhan thay turty s6 Oleanane/
C,, hopane cla tat ca 5 mau condensate va dau la rat cao

L

Li

Hinh 4a. Sdc ky khi C15+ mau dau thé & cdu tao Mdc Tinh

=y

= b =
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(114,68 -130,79). BDanh gid muic d6 trudng

IIS—S—MT 1)! weﬂ . N . s oqa
thanh cdia 5 mau condensate va dau dua
vao ty s6 T/T, +T . Ty s6 nay tuong doi
cao (0,4 - 0,47) cho thdy cac mau dau/
condensate dugc sinh ra tir da me dat do
trudng thanh cao.

iz 191 Dbiém khac biét gilla condensate/
dau cla cau tao Hai Thach vaéi dau/
condensate tir Moc Tinh, Kim Cuang Tay
ol s JJ'LJ'—” i va Nguyét Thach 13 trén dai Triterpane
0 40:00 i ab o0 1:30: o6
miz 217 (m/z191) c6 C ;> C, hopane va su c6 mat
Terrestrial Crude oil by R . ~ am LA
| Bicadmane dominant presence of cua C,, va C, Norhopane la dau hiéu sinh
thebicadnaneand DL e .
Skl moderately high hoc clia vat chat hiru co bién cé trong cac
oleanane contents x o N
R S S (S S| Y S . mau dau va condensate.

Hinh 4b. Két qud phan tich sdc ky khi va sdc ky khéi phé mdu ddu thé (DST#2, Két qua phan tich sac ky khi tong

3.075,5m) tirtdng chia Miocene trén giéng khoan 05-3-MT-1X dau mau RFT5 2.864,5m & giéng khoan
05-2-NT-1RX cho thay phan hydrocarbon
05-3-MT-1X wel nhe da bi mat. Sac ky hydrocarbon no cho

két qua la ty s6 Pr/Phy thap, diéu nay khac
biét v6i cac mau dau da danh gia & trén.
Dai Sterane dac trung bdi su co
mat cla cau tir C,) 4 Methyl Steranes va
Diasterane chira ddu vét clia vat chat hiru
co dam hé va méi trudng giau sét. Trén
dai Triterpane tuong doi giau Bicadinane

10

o Lo rraores nhung vdng mat Oleanane. Nhu vy, c6
aod  miz217 " Terrestrial Crude ol is similar thé dau dugc sinh ra tr d& me dam ho
o] distribution HC of DST#2 o N

2ol sample chta hén hgp vat chat hiiu co algal thuc

vat bac cao.

30:00 40ioo soioo 1iedioo 1131000

3. Két qua phan tich déng vi carbon cac

Hinh 4c. K&t qud phan tich sdc ky khi va sdc ky khéi phé mdu déau thé (DST#1C, maéu khi va dau thé

3.136,5m) Turtdng chira Miocene trén giéng khoan 05-3-MT-1X
Trén biéu d6 quan hé gilla dong vi
carbon 13 clia khi methane va ethane

so] [ mez1e1
o (Hinh 8a), mau khi cta giéng khoan MT-
" 1RX lién quan dén khi déng hanh trong
%, pha ctia s6 tao dau.

0.

e, M. s Khi tir giéng khoan HT-1X la khi sinh
30100 40100 50100

ra trong pha tao khi kho. Két qua phan
tich dong vi carbon clia mau khi DST va
RFT tu giéng khoan 06-LT-OBS1, 06-LT-
1XR, 06-LT-2X (1.662 - 1.672m), 06-LT-1XR
va 06-LT-2X (1.682m) cho thay cdc mau khi
cla giéng khoan 06-LT-1XR va 06-LT-1XR
30i00 4000 s0i00 1108100 112d00 I3 hén hgp khi dau mé véi khi sinh hoa. Su
cé mat khi sinh héa trong cdc mau khi cho

117.1956 8:7 ¥12
L

:
eo.

Hinh 5a. Két qud phan tich sdc ky kh6i phé mau déu thé (RFT, 3.057m) turtdng chia L ; 7 )
Miocene gitia giéng khoan 05-2-KCT-1X thay cau tao chtfa khila cau tao ha.

16 DAUKHi-sO 9/2014
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Khi ti giéng khoan
06-LT-OBS1, KCT-1X ST1, LT-
1X la khi lién quan dén pha
clia s6 tao dau. Khi tir giéng
khoan HT-1X dugc sinh ra tu
pha tao khi khoé.

Phan tich d6ng vi carbon
tUr cdc mau khi da chira:

- Nguon goc khi, khi
dugc sinh ra tu cac pha
chuyén héa vat chat hiiu co
clia da me hay khi sinh héa.

- Khd nang tich tu
hydrocarbon ctia bay chura.

Trong tim kiém tham
do, danh gia tiém nang sinh
dau khi 1a mét trong 3 yéu
t8 co ban dé nghién clu
vé hé théng dau khi. Trong
khai thac dau khi, xac dinh
kha ndng lién thong via,
trong mo khai thac la yéu
to6 rat quan trong xay dung
mo hinh mé. Két qua phan
tich déng vi carbon 13
trong cac mau dau la co s6
quan trong dé chira nguén
g6c dau.

Hinh 8b la biéu dé két
hgp gilra ty s6 Pr/Phy cla
phép phan tich sic ky khi
phan doan hydrocarbon no
vGi két qua phan tich déng
vi carbon 13 cla dau thé.
Biu d6 da chi ra ngudn
goc vat chat hitu co cia da
me da sinh ra dau & giéng
khoan NT-1RX la da me chua
vat chat hiu co dam ho.
béa me sinh ra dau & giéng
khoan HT-2X, MT-1X, KCT-1X
la d& me chda chu yéu vat
chét hiiu co tu thuc vat bac
cao. Diéu nay, phu hop vai
két qua phan tich GCMS da
danh gia & trén.

L91.1799 8

o1, miz 191 | X KeT-1X
90. . J; ¢
80 e

70:
60.-
50
40,
30!
20
10.

E MY o S A i
30:00 40300 50100

::':;n.uss 218 712
S0 miz 217
80.
703
60 -
50
40
30_ w0
20.: "
102

Q
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Hinh 5b. Két qud phan tich sdc ky khéi phé mau ddu thé (RFT, 3.069m )
tirtdng chira Miocene giiia giéng khoan 05-2-KCT-1XR
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Hinh 6a. K&t qud phan tich sdc ky kh6i phé méu condensate (MDT, 2.956,5m) tir tdng chia
Miocene trén giéng khoan 05-2-HT-1X
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Hinh 6b. Két qud phdn tich GCMS mau condensate (MDT, 3.195,8m) turtdng chia
Miocene gitia giéng khoan 05-2-HT-1X
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C29 > C30 hopane and the presence of C25 & C30 norhopane are bio-signals of marine organic input

Hinh 6c¢. Két qua phan tich sdc ky kh6i phé méu condensate (MDT#2, 3.497,2m)
turtdng chira Miocene duéi giéng khoan 05-2-HT-1X
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Hinh 6d. Két qud phan tich sdc ky khéi phé mau condensate (MDT, 3.617m )
turtdng chira Miocene duéi giéng khoan 05-2-HT-1X
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Hinh 6e. Két qua phan tich sdc ky khéi ph6 méu condensate (MDT, 3.765m )
Turtdng chiria Miocene duéi giéng khoan 05-2-HT-1X
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4. Két luan

Ké&t qua phan tich sac ky khi,
sdc ky khéi phd cla cac mau
ddu tho/condensate va doéng
vi carbon 13 clla cac mau dau
khi 1a co s& quan trong dé danh
gid ngudn géc vat chat hiu co
cla dau va khi. Dua trén két qua
phan tich tinh chat cta dau/
condensate, thanh phan nhém,
sac ky khi va cac dau hiéu sinh vat
cho thdy dau va condensate thu
dugc ti cdu tao Moc Tinh va Hai
Thach c6 dac diém:

- Dau/condensate & Mdc
Tinh va Hai Thach sinh tur da me
c6 d6 trudng thanh cao chua vat
chét hitu co chu yéu tach ra tu
thuc vat bac cao lang dong va
phan hay trong diéu kién oxy hoa
va khiryéu.

- Dau tU cdu tao Hai Thach
¢6 nguén goc ti da me fluvio-
detaic, chiia vat chat hiru co bién
(déu thay rd 6 ca 5 mau).

- Dau thu dugc ti cau tao
Nguyét Thach sinh ra ti da me c6
d6 trudng thanh thap hon, chia
hén hgp vat chat hitu co dam ho
va thuc vat bac cao ldng dong
va phan hdy trong moi truong
khir oxy hoa. Dau RFT 2.864m tU
Nguyét Thach bi pha huy.

Dau thdé/condensate thu tu
L6 05-2 va 05-3 dugc sinh ra tu da
me c6 tudi Dé Tam.
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Hinh 8a. Phdn logi nguén géc khi béing biéu dé

quan hé déng vi carbon khi methane va ham lugng

methane L6 05-2, 05-3 va vung lan can

Hinh 8b. Phdn logi nguén géc dau béang két

qua déng vi carbon L6 05-2 va 05-3

Characterisation of crude oils and gas in blocks 05-2 and 05-3
- Nam Con Son basin using biomarkers, gas chromatography
and carbon isotope analysis

Nguyen Thi Bich Ha, Ha Thu Huong, Dao Trung Dung
Vietnam Petroleum Institute

Summary

Research on petroleum systems is the basis for evaluating the potential of a sedimentary basin during explora-
tion and exploitation processes. In this, results from analysed samples are very useful. In the Nam Con Son basin off-
shore Vietnam, several oil and gas fields have been found such as Dai Hung, Thanh Long, Bo Cau, Nguyet Thach, Moc
Tinh, Hai Thach, Lan Tay, Lan Do, etc. However, the origin of organic matter and the distribution of crude oils in Nam
Con Son basin still pose difficult problems for petroleum geologists. Certain questions remain to be answered, such
as the origin and transformation level of organic matter, depositional conditions, rate of sedimentation or even why
geologists have not discovered oil accumulations leading to gas being found more than oil. In this paper, the authors
use advanced analysis technology and combine effective analysis parameters to evaluate and classify the origin of oil
and gas in Blocks 05-2 and 05-3. According to the results of GC, GCMS and carbon-13 isotope analysis, crude oil at the
Nguyet Thach well is believed to be generated from a low maturity source rock containing lacustrine organic matter.

Key words: Crude oil, organic matter, terrestrial, lacustrine, carbon isotope, source rock, oil window.
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