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TOM TAT

Trén co s& phan tich, minh gidi tai liéu khoan, vat Iy via bai bao tién hanh danh gia tiém nang dau
khitap cat két Oligocene ma X. Bai bdo da trinh bay cac phuong phap phan loai khi dua vao cac chi
s6 sac ky khi, téng ham lugng hydrocarbon chiia trong dung dich khoan. Bén canh @6 bai bao da
xay dung quy trinh phan tich thanh phan chat luu chiia trong thanh hé dua vao cac chi s6é Wh-Bh-
Ch trén céc dinh khi trong tai liéu mudlogging. Két qua minh gidi tir 8 dinh khi trong giéng khoan
X-S16P di qua tap tram tich Oligocene da xac dinh dugc cac ddi tiém nang chia dau khi ctia moé
X déng thai da xac lap dugc khodng phan bé chat luu via. Doi sanh vai két qua minh gidi tai liéu
dia vat ly giéng khoan tlr cac dudng cong gamma ray, mat do, dién trd sudt va phan tich tai liéu
DST da gitip chinh xac hoa dac trung biéu hién dau khi tai mé X. Két qua thirvia DST giéng X-S16P
mo X & khodng dé sau 2.827- 2.887m trong tap cat két xen kep cho dong dau vdi luu luong 8.826
thung/ngay phu hop vai két qua phan tich biéu hién dau khi trén tai liéu mud logging tir do di dén
két luan viéc tich hop tai liéu mudlog véi céc tai liéu vat ly via khac da cho phép tang dé tin cay
clia danh gid tiém nang dau khi. Bén canh d6 nhan thdy réng viéc sttdung cac phuong phéap phéan
tich, danh gié cac chi s§ khac nhau dé xac dinh thanh phan khi trong qué trinh khoan la cach du
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dodn va phan loai nhanh tang san pham.

Tu khoa: mudlog, dia vat ly giéng khoan, thir via, biéu hién dau khi

GIGI THIEU

Viéc st dung cac phuong phap phén tich, danh gia
céc chi s6 khac nhau (thiét bi Varian, GC - Tracer va
Total Gas) d€ xdc dinh thanh phén khi trong qué trinh
khoan, tii d6 gitp dy doan va phén loai nhanh ting
san. Minh giai c4c tai liéu dia vat Iy giéng khoan tu d6
phén loai va dénh gia déc trung phin bé ctia dau khi
dac diém dau khi dua trén cac dinh khi (gas peaks)
trong cac tap cat két Mioxen sém c6 dugc tu tap di
liéu (database). Két qua phuc vu cho cdng tac nghién
ctiu va phat trién mo trong giai doan tiép theo!.

Doi tugng nghién ctiu la cac tap cat, cat bot két trong
mo X v6i pham vi nghién ctu 1a khu vuc giéng X -
S9P, X - S16P.

Mo X nim trong 16 12W va 12E thudc bé Nam
Con Son. Vi tri m6 X dugc gidi han trong khoang
7019°57.391” vi d6 Béc va 108°17°48.828” kinh do
Dong, cach bo bién Viing Tau 350 km (Hinh 1). Muc
nudce bién tai noi ha dit gian khoan 1a 95.5 mét. Mo
X ¢6 trit lugng khoang 50 triéu thung.

Giéng -S16P toa lac tai phia Nam ctia mo6 X, dugc
khoan nghiéng 52° xuyén cit cic tdng san phdm hy-
drocacbon trong tip cat MDS1 (Hinh 2) tdng chita
tudi Dira gitia. Giéng sé dugc khoan vao phén trung
tam phia Nam ctia mo, gin dinh ctia c4u triac (Hinh

3). Céc tap tram tich trong giéng X-S16P tuong tu
nhu cot dia tdng bé Nam Coén Son (hinh 4)

PHUONG PHAP NGHIEN CUU -
PHAN LOAI - GHI NHAN VA PHAN
TiCH KHi

Cac phuong phap phan loai
Phan loai theo sdc ky khi tam gidc (Triangu-
lar Chromatograph)?

Thanh phén hon hgp khi do dugc c6 thé xac dinh
dugc nguodn géc va chi ra ddu hiéu ctia ddu hodc khi
(oil/gas bearing indicator). Qua biéu d6 hon hgp khi
bang phuong phép do thi sé gitp ta du bdo dugc hy-
drocacbon la dau, khi hay khong chiia san pham.
Tam gidc thu dugc bang cach vé ba dudng thing hop
v6inhau theo goc 120, tuong ting véi ti 1¢ khi C2/XC;
C3/XC; nC4/XC. Trong d6 XC = THC = C1+C2+C3+
iC4+nC4+iC5+nC5*

Tam déng nhét ba dinh ctia tam giac phai ndm trong
hinh elip mau hong 1a binh thudng va ngugc lai nim
ngoai hinh elip 1a bit thuong. D4u hiéu ddu/khi nay
khong phai ¢ tii via ma c6 dugc do tac dong phan
ting hod hoc trong dung dich hoac khi tii noi khac
dén khong lién quan t6i ddu khi trong via.

Trich dan bai bdo nay: Thanh T Q, Kha N X, Tudn N, Tin N T, Anh T D, Xuan T V. Tich hop tai liéu vat ly
via danh gia dic trung biéu hién dau khi mé X. Sci. Tech. Dev. J. - Eng. Tech.; 4(S13):SI70-SI83.
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Hinh 3: Mat cat dia chan giéng X-S16P
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Hinh 4: C6t dia tang tdng hop bé Nam Cén Son 2

V6i cac trudng hgp hinh tam gidc vé ra dugc ta c6 cac
trudng hop tuong ting: C6 dinh quay 1én trén, ddu
hiéu thu dugc la khi.

C6 dinh quay xudng dudi, ddu hiéu thu dugc 1a dau.

‘ ‘ Hinh tam gidc 16n 1a ddu hiéu khi kho hodc d4u c6 ti
Hinh 2: Ban d6 cau tric tang MDS1 1¢ khi d4u (GOR) thép. Hinh tam gidc nho 1a ddu hiéu
khi u6t hodc diu cé ti 1é khi d4u cao.
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Phén loai dua theo cdc chi sé chinh cia GC -
Tracer

Phan logi theo t6ng ham lugng hydrocacbon (THC)*
béay la mot trong nhiing d6 thi dugc stt dung cho viéc
phén tich va quan st nhanh mau khi. Duya vao gid
tri téng ham lugng hydrocarbon (THC) thu dugc, d6
thi cho ta biét dugc khoang d¢ sdu nao cé kha nang
cao cho biéu hién ddu khi (thudng la noi cé gid tri
THC cao hon khu vyc xung quanh). Céan luu ¥ ring,
do6 thi chi c6 thé cho biét noi nao c6 sy hién dién cta
hydrocacbon ma khéng cho biét dugc thanh phén khi
tai d6. Pon vi cia THC c6 thé la phan triéu (ppm)
hodc phén trdm (%).

Phan logi theo ham lugng Metan (MC)

Phan loai theo ham lugng Metan (MC) dugc dinh
nghia la ty s6 gitta thanh phan khi metan (C1) véi
tong ham lugng hydrocarbon (THC) ctia hén hgp khi,
dugc biéu thi dudi dang (Bang 1):

Ty s6 nay cho thdy néu gia tri MC cang 16n thi mat d6
chat 16ng cang thép.

Phan logi theo d¢ linh dong chdt 16ng (Fluid Mobility)
Phan loai theo d¢ linh dong ctia chat 1ong (FM) trude
kia thuong dugc goi nhu la ti I¢ thdim (Permeability
Ratio), dugc hién thi dudi dang cong thuc:

EM = (C1+C2)/(iC4+nC4+iC5+nC5)*

Trong dé: 10 < FM < 100 Oil Phase - Pha d4u 100 <
FM < 1000 Gas Phase — Pha khi

Ty s6 nay khong dai dién cho tinh thim ctia dit da do
ma la udc lugng vé kha nang dua chit1ong 1én bé mit,
no lién quan dén dac tinh ctia chét 1ong (mat do) va
do tham cua da.

Phan logi theo ty 1é C1/C2

Trong cdng nghiép ddu khi ty 1é¢ C1/C2 da tling dugc
st dung dé€ phan loai chit long. DPéy cing la ty 1é
Cacbon dugc st dung nhiéu nhit cho phuong phap
Pixler (Bang 2).

V6i moi loai chét 1ong khac nhau thi ty 1& C1/C2 sé
khac nhau. Ca ty 1é C1/C2 va FM déu lién két r6 rang
v6i ham lugng metan, bat ky su ting ham lugng metan
trong hén hgp khi phén tich, chi thi cia mot loai chét
long nhe hon, tuong ting v6i mot gia tri cao hon cho
catylé C1/C2vaFM.

Phan logi theo ty 1¢ khi/léng (G/L)

Ty 1é khi/long dugc st dung d€ phan loai chit long,
dugc biéu dién duédi dang cong thic & Bang 3:

Trong cong thiic vé sy phén loai theo ty 1¢ khi/long &
trén, t s6 va miu s8 14n lugt 1a cic hgp chét thudc vé
pha khi va pha long tuong ting (tai diéu kién chuén

latm va 25°C). Ty 1¢ khi/léng so sanh téng hgp phén
ankan nhe hon (C1-C4) véi téng hop phin ankan
ndng hon (C5-C8), khi dé c6 thé ky vong mot chét
léng nhe hon béi gia tri G/L cao hon.

Phan logi theo Wetness, Balance va Character Ratio

Phan loai theo Wetness (Wh), Balance (Bh) va Char-
acter (Ch) 1a su két hgp ctia ba chi s6, chung dugc d6
thi héa cting nhau d€ dua ra déc tinh ctia mau. Cac
tri s6 nay c6 lién quan v6i nhau va hé trg lan nhau,
dugc thiét ké dé€ tinh todn cho ham lugng khi thoat ra
tit dung dich khoan, tiép theo la dan t6i thiét bi phan
tich khi. Khi Iic nay dugc ghi lai gom hai (02) loai la
khi t6ng va khi thanh phan (C1-C5).

Wetness Ratio (Wh): Chi s6 4m u6t chi ra xu hudng
ngay cang ting mét do khi va dau, tdc la s6 lugng cac
thanh phan khi nang ngay cang ting 1én ty 1é thuan
v6i thanh phan khi nhe hon, dugc cu thé hoa béing
cong thiic & Bang 4:

Wetness Ratio dugc dung d€ danh gid tiém nang hy-
drocacbon trong thanh hé dd chia, phéan biét thanh
hé chiia khi hay dau.

Balance Ratio (Bh): Chi s6 cin bang dugc so sinh
truc tiép gitta hydrocacbon nhe va ning nhidm muc
dich minh giai, dugc st dung két hgp véi Wetness Ra-
tio Bang 5

Bh = (C1+C2)/(C3+iC4+nC4+iC5+nC5)*

Balance Ratio ti 1é nghich véi ti trong cua chat luu
trong thanh hé da chia, khi gia tri Bh gidm thi ti trong
chét luu ting va ngugc lai.

Character Ratio: Chi s6 dic trung dugc stt dung dé
gidi quyét su phan biét mo ho gitta ddu va khi theo
cong thic sau:

Trong do:

Ch < 0,5: Vé6i C3 1a hgp phén chinh, c6 sy hién dién
ctia pha khi Ch > 0,5: Su hién dién ctia pha long (dau)
Character Ratio dugc stt dung d€ phén chia chét luu
la ddu va khi trong truong hop 0,5 < Wh < 17,5 va Bh
< Wh.

Cac thiét bi ghi nhan va phan tich khi

Thiét bj Varian

Varian 1a mét thiét bi sic ky khi (gas chromatograph)
hoat dong theo phuong phap TCD (Thermal Conduc-
tivity Detector — ddu do cdm ting nhiét). Sac ky khila
cong cu quan trong nhét d€ danh gia thanh hé ma cac
Mud Logger thuong stt dung. Mot sic ky khi thuong
¢6 tit hai dén bon cot dé€ tach hon hgp khi di vao trong
né. Hon hgp khi dugc nung néng va duge van chuyén
qua céc cOt boi mot loai khi mang (carrier gas) thudng
stt dung khi Heli, sau d6 tich hén hgp khi do dugc
bai thiét bi dau do (detector). Heli l1a khi nhe, dé di
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Bang 1: MC = C1/(C1+C2+C3+iC4+nC4+iC5+nC5)*

Gia tri MC <0.55 0.55-0.65 0.65 - 0.70 0.70 - 0.82 0.82-0.98 >0.98
Trang thai Dau chét Dau néing Dau ngot Dau nhe Khi uét Khi kho
Bang 2: Gia tri ciia C1/C2 dudc phan chia trong cac khoang sau:
C1/C2 <2 2-4 4-8 9-10 10-15 >15
Trang thai Dau chét Déu ning Déu ngot Déu nhe Khi conden-  Pha khi
sate
Bang 3: G/L = (C1+C2+C3+iC4+nC4)/(iC5+nC5)*
Ty s6 G/L <10 10 - 100 100 - 200 200 - 1000
Trang thai Dau chét, bitum Pha dau Khi condensate Pha khi
Bang 4: Wh = (C2+C3+iC4+nC4+iC5+nC5)/(C1+C2+C3+iC4+nC4+iC5+nC5) x 1004
Ty s6 Wh >40 17,5 - 40 0,5-17,5 <0,5
Trang thai DA4u chét, bitum Pha dau Khi Khong san phédm,
khi khéng dong
hanh, khi kho

Bang 5: Phan loai theo Balance va Wetness Ratio

Balance Ratio (Bh)

>100

<100 <0,5

Wh < Bh < 100 0,5-17,5

<Wh 0,5-17,5

< Wh 17,5 - 40

<< Wh 17,5 - 40
>40

Wetness ratio (Wh)

Loai chét luu, sin phdm

Khong san phdm

Khi nhe, khi kho

Khi

Khi uét, condensate

Déu

Tiém nang kém, d¢ bao hoa khi thap

Cin dau

chuyén va c¢6 d6 dan nhiét cao hon nhiéu so véi cac
loai khi khac (02, N2, CO, CO2, ...). Gia tri khi (C1-
C5) tu dong dugc ghi lai trong tap dii liéu (database)
theo d¢ sau hodc theo thoi gian tuy theo yéu cta clia
khéch hang, dugc hién thi trén man hinh nhim muc
dich kiém tra va theo doi (monitor) (hinh 5)

Chi thi thanh phdn khi (Gas Component
Tracer - GCT)

GC - Tracer cling 1a mot thiét bi sic ky khi (gas chro-
matograph) > bé mit dugc stt dung dé 14y hén hop va
phén tich mau khi thanh hé trong dung dich khoan.
GC - Tracer cho két qua chinh xdc hon trong mét
khoéng thoi gian ngdn hon so véi cac phuong phép
khdc, vi du nhu phuong phap 14y mau khi bang cich
khudy trong dung dich khoan bing Gas Trap.

T6c d6 va do chinh xac cao cua cta thiét bi GC -
Tracer nang cao kha nang phat hién va danh gia via

SI173

chtia. Ty 1é khi ¢ dugc c6 thé cai thién trong viéc
14p k€ hoach va hoan thién giéng. Khi biét dugc cd
biéu hién dau khi sém bing phuong phap nay co thé
sém dua quyét dinh hiéu qua vé kinh té€ trong viéc
thuc hién wireline, thiét 1ap quy dao giéng, danh gid
d6 linh dong chit long trong via chda, xdc dinh do
thdm tuong d6i ctia thanh hé giéng khoan, danh gia
14t cat chiia tiém niang nhdm néng cao khai khac, nhan
dang dut gay va ntit né.

Khi tdng (Total gas)

Khi t6ng 998 (the Total gas 998) la mot thiét bi do khi
(total hydrocarbon detection panel) dugc phat trién
béi cong ty International Logging Overseas (ILO)®.
N6 hoat dong trén nguyén ticion héa bing ngon lia
(Flame Ionization). Kiém sodt dong vao ctia mau khi
(bao gém qua trinh sdy kho, tron v6i khong khi d€ pha
loang, tron lan véi hydro la nguyén liéu chdy) dugc
thoéng qua boi phuong phép FID (Flame Ionization



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé, 4(S13):5170-S183

Gamma

Resistivity

-

T S

s

Total Gas

P

LSaer

i

Fa)

"

A1

Lo male ) we e T
b B off whabe vary pale grey, e

=

marng ol e B
Cimnr ke el ke ey [
wome g

A

4
¥

WA 608 e, PVIYP 3073
LGS 100 % Chionses 500 i

.

L

T R TR S TEARTL

o avare®y wi-poge's Tode el
] e arly oy e

B s
Pcnte puncnated mancoute TR

tslone paie grry Bromn troen medue

P fraie Betomn snearat =

ocEnaraty SR s ook 1o BT,

s aega wh agcl e B gy
o

II‘V\,')"’ VATV

K

057 )

i

o ?

[ I S e
brows. cream, waft o e Gocasanally

Feiain._ By 1wl Bk way bs
iy LG5 DR TR e
P T TEMETN Sy e

7 0
? o
yoe =1 -
- M [ 5
H = { = £ 1
L] i : y =i
|
! ; 2 9
£ L,
.?c:‘t"—";.--i‘-\ -1
=+ b= i |
Vs | B
Tl - |
eeaall (S| £ BB 4
b33 esiche T
P }_ i = 14
: Bl {
gl t‘ L | ) - B
E . seor el ] gl |
T TEE & |}
B = B ;
] | A
e 4'. re) =] et
wiERAT CHE
i1 ! :;F = g
1 = )
| e[ o |3
: = |= = >
L LK
] b |F f

Detector — Pau do ion bing ltta). Cac mau khi dugc
dot trén mot ngon ltra d€ gidi phong khi hydrocacbon.
Céc electron (dién tich 4m -ve) dugc giai phong bai
6ng xodn va bi hip thu trén 6ng thit hai nhu 1a mot tin
hiéu mV. Cac tin hiéu mV sau d6 dugc tuyén tinh va
khuéch dai dién ti. Cudi cling, dién 4p dau ra dugc
hién thi theo man hinh 3-1/2 chii s6. Tin hiéu ddu ra
0-1V va 0-10V dugc cung cép trén mit sau cta thiét
bi nhdm muc dich ghi lai. Bang diéu khién khi Téng
cling dugc goi la thiét bi phat hién khi Metan. Tat ca
cac khi hydrocabon dugc d6t chdy bang phuong phép
FID ma khong can tach. Khi Metan la don vi nho nhat
(nhe nhit) trong téng cdc phan ting ctia mau khi va
dugc coi la phan ting Metan tuong duong (Methane
Equivalent response)”.

KET QUA PHAN TiCH VA THAO LUAN
Co'sd tai liéu

Trén co s& phén tich di liéu lién quan t6i phan loai
va danh gia déc trung phén bg ctia dau khi ti tap di
liéu (database), két qua thu dugc la cac dinh khi (gas
peaks) Bang 6.

Két quéa phén tich cho thdy, tit ca cac gas peaks déu
tap trung trong tap trdm tich cit két tudi Mioxen sém.
Thuc ra & phia trén do sau 4,293.5m, ¢ mot sé via

Pt oo e v S W I N

s asora®y W wke oowy o cwsonek,

Két qua hién thj Varian trong qua trinh khoan

cat, bot, than (mong tu vai ba mét t6i day hang chuc
mét), thiét bi khi cho gid trj Total Gas tit 1 - 2% nhung
sau khi kiém tra khong cho biéu hién dau khi (oil
show/gas show) hodc biéu hién dau khi rit md, khong
dang ké nén khong dugc liét ké trong bang (Bang 6).
T4t ca cac Gas Peaks trong bang trén déu cho biéu hién
dau khi tét.

Két qua phan loai

Duia trén tai liéu mudlogging hién c6, hai cach phan
loai d4u khi phé bién dugc 4p dung gébm: Phan loai
theo sdc ky khi tam gidc (Triangular Chromatograph)
va phén loai theo céc chi s6 chinh ctia GC - Tracer.
Phan loai theo Sic ky khi tam gidc - Triangular Chro-
matograph dinh khi 4,293.5 mMD nam trong vung
elip mau héng cé dinh quay xuéng duéi cho ra két
qua la Dau (Oil). Kich thudc tam gidc mau d6 16n chi
ra rang day 1a dau c6 ti 1¢ khi dau thdp (Hinh 6).
Tuong ty, tai d sdu 4305.5 mMD két qua chi ra dinh
nay 12 Dau (dinh tam gidc quay xudng), c6 ti 1é khi
dau rét thdp do kich thudc cna tam gidc mau do rét
16n (Hinh 7).

DPinh 4367.5 mMD cho ra két qua 1a Dau (dinh tam
gidc quay xudng), kich thudc tam giac mau do rdt nho
chiing to déay 1a ddu c6 ti ¢ khi ddu rét cao (Hinh 8)
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Bang 6: Cac dinh khi (Gas peaks) ciia giéng X-S16P

Measured TG TG % Clppm C2ppm C3ppm iC4ppm nC4 iC5ppm  nC5
Depth Unit ppm ppm
4293.5 964 19.3 105885 17400 8286 1949 2027 848 523
4305.5 1158.9 232 100992 22225 12524 3132 3216 1355 814
4367.5 2042.6 40.9 247511 37010 14255 2359 2264 662 400
4420 680.2 13.6 61155 12380 6871 1740 1949 920 670
4458.5 2037.6  40.8 225488 37207 17217 3407 3469 1124 688
4534 1000.5 20 111411 22065 11440 2545 2650 982 634
4559.5 720.8 14.4 77007 15790 8178 1925 1860 698 426
4611.5 1008.8 20.2 90385 20367 11724 2861 2699 1095 713

000

_/'

nCA/CTotal

010 005 0.00

C3/CTotal
'GAS COMPOSITION HYDROCARBONRATIOS
@ Depth: 42935 C2/CTotal = 0.13024
C1:105885.2 C3/CTotal = 0.06202
C2:17399.7 nCA/CTolal = 0.01517
C3: 8286.344 CTotal = 133598.096
iC4: 1948.603 Indication : OlL-bearing
nC4: 2026852
nC5: 847 887
iC5:523.188

Hinh 6: D6 thi Triangular Chromatograph tai 4293.5
mMD

DPinh 4420 mMD cho ra két qua 1a Dau do c¢6 dinh
quay xudng dudi, kich thudc tam gidc mau do kha 16n
chiing to ti 1¢ khi ddu thap (Hinh 9).

DPinh 4458.5 mMD cho ra két qué 1a Ddu do c6 dinh
quay xudng dudi, kich thudc tam gidc mau do tuong
d6inho 1a d4u hiéu cta ti s6 khi dau khé cao (Hinh 10)
binh 4534.0 mMD cho ra két qua 1a D4u do cé dinh
quay xudng dudi, kich thudc tam giac mau do rat 16n
14 d4u hiéu cta ti 1¢ khi dau thdp (Hinh 11)

Tuong ty, tai dinh 4559.5 mMD cho ra két qua la Dau
do c6 dinh quay xudng duéi, kich thudc tam gidc mau
d6 16n cho ra két qua ti 1¢ khi dau thap (Hinh 12).
Tai dinh 4611.5 mMD c6 dinh quay xudng duédi nén
cho ra két qué la Dau, kich thudc tam gidc mau do
rdt 16n ching to dinh khi nay c6 ti1é khi ddu rét thap
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0.15 0.10 0.05 0.00
GAS COMPOSITION HYDROCARBON RATIOS
@ Depth: 43055 C2/CTotal = 0.15994

C1: 1009821 C3/CTotal = 0.09013

C2: 2222526 nCA/CTotal = 0.02315

G3:12623.72 CTotal = 138957285

iC4: 313224 Indication : OlL-bearing

nC4: 3218.205

nC5: 1365.367

iIC5: 814311

Hinh 7: D6 thi Triangular Chromatograph tai 4305.5
mMD

(Hinh 13)

Phaén loai dua theo cac chi sé chinh ciia GC -
Tracer

Phan loai theo téng ham luong hydrocacbon
(THC)

Nhan thdy, gia tri THC luén luén nhé hon (hodc
bang) TG, boi gia tri TG khong chi bao gém cac
hgp phan hydrocacbon ma con bao gom ca cac hop
phén phi hydrocacbon (N, O, S, ...) va tap chat khac
(Bang 7)



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Cong nghé, 4(513):5170-S183

Bang 7: Phan loai theo tdng ham lugng hydrocacbon

Measured TG (%) Cl1 C2 C3 iC4 nC4 iC5 nC5 THC
Depth (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
4293.5 19.3 105885 17400 8286 1949 2027 848 523 14
4305.5 23.2 100992 22225 12524 3132 3216 1355 814 14
4367.5 40.9 247511 37010 14255 2359 2264 662 400 30
4420.0 13.6 61155 12380 6871 1740 1949 920 670 9
4458.5 40.8 225488 37207 17217 3407 3469 1124 688 29
4534.0 20.0 111411 22065 11440 2545 2650 982 634 15
4559.5 14.4 77007 15790 8178 1925 1860 698 426 11
4611.5 20.2 90385 20367 11724 2861 2699 1095 713 13
Bang 8: Phan loai theo ham lugng Metan
Measured TG C1 C2 C3 iC4 nC4 iC5 nC5 MC Result
Depth (%) (ppm)  (ppm)  (ppm) (ppm)  (ppm)  (ppm)  (ppm)
4293.5 19.3 105885 17400 8286 1949 2027 848 523 0.77 Light
Oil
4305.5 23.2 100992 22225 12524 3132 3216 1355 814 0.70 Light
Oil
4367.5 40.9 247511 37010 14255 2359 2264 662 400 0.81 Light
Oil
4420.0 13.6 61155 12380 6871 1740 1949 920 670 0.71 Light
Oil
4458.5 40.8 225488 37207 17217 3407 3469 1124 688 0.78 Light
Oil
4534.0 20.0 111411 22065 11440 2545 2650 982 634 0.73 Light
Oil
4559.5 14.4 77007 15790 8178 1925 1860 698 426 0.73 Light
Oil
4611.5 20.2 90385 20367 11724 2861 2699 1095 713 0.7 Light
Oil

Phdn logi theo ham lugng Metan (MC)

Két qua chi ra rdng, tit cd cdc dinh khi déu 1a Dau nhe
(Light Oil) Bang 8.

Phdn loagi theo dé linh déng chdt I16ng (Fluid
Mobility)

Két qua phén loai theo d¢ linh dong ctia chat 1ong thu
dugc cic dinh khi déu thudc Pha diu (Bang 9).

Phdn chi theo ti Ié C1/C2

Két quéa phan loai dugc thé hién trong bang (Bang 10).
Tét ca cac dinh khi déu cho ra két qua Dau (Medium
Oil).

Phén loai theo ty Ié Khi/Long (G/L)

Theo cach phan loai nay, két qua (Bang 11) chi ra ring
dinh khi tai d¢ sau 4,367.5 mMD thudc pha khi chi
khong phai pha ddu giéng nhu cic cach phén loai &
trén. Tuong tu, do sdu 4,458.4 mMD la khi conden-
sate thay vi thu¢c pha dau. S& di c6 su thay d6i nay boi
tai d0 sdu 4,367.5 mMD va 4,458.5 mMD, gia tri Total
Gas doc dugc 1a cao vuot troi so véi cic dinh con lai
(lan lugt 12 40.9% va 40.8%).

Phdn loai theo Wetness, Balance va Charac-
ter Ratio

Két qua phan loai theo Balance va Wetness Ratio dugc
trinh bay trong bang (Bang 12). Tit ca cdc dinh khi
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Bang 9: Phan loai theo d6 linh déng cia chét 1éng

Measured TG Cl1 C2 C3 iC4 nC4 iC5 nC5 FM Result
Depth (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
4293.5 19.3 105885 17400 8286 1949 2027 848 523 23 Oil
Phase
4305.5 23.2 100992 22225 12524 3132 3216 1355 814 14 Qil
Phase
4367.5 40.9 247511 37010 14255 2359 2264 662 400 50 Qil
Phase
4420.0 13.6 61155 12380 6871 1740 1949 920 670 14 Qil
Phase
4458.5 40.8 225488 37207 17217 3407 3469 1124 688 30 Qil
Phase
4534.0 20.0 111411 22065 11440 2545 2650 982 634 20 Qil
Phase
4559.5 14.4 77007 15790 8178 1925 1860 698 426 19 Qil
Phase
4611.5 20.2 90385 20367 11724 2861 2699 1095 713 15 Qil
Phase
Bang 10: Phan loai theo ty & C1/C2
Measured TG C1 C2(ppm) C3 iC4 nC4 iC5 nC5 C1/C2  Result
Depth (%) (ppm) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
4293.5 19.3 105885 17400 8286 1949 2027 848 523 6.1 Medium
Oil
4305.5 23.2 100992 22225 12524 3132 3216 1355 814 4.5 Medium
Qil
4367.5 40.9 247511 37010 14255 2359 2264 662 400 6.7 Medium
Oil
4420.0 13.6 61155 12380 6871 1740 1949 920 670 4.9 Medium
Oil
4458.5 40.8 225488 37207 17217 3407 3469 1124 688 6.1 Medium
Oil
4534.0 20.0 111411 22065 11440 2545 2650 982 634 5.0 Medium
Oil
4559.5 14.4 77007 15790 8178 1925 1860 698 426 4.9 Medium
Oil
4611.5 20.2 90385 20367 11724 2861 2699 1095 713 4.4 Medium
Oil
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Bang 11: Phan loai theo ty 1é khi/ldng

Measured TG Cl C2 C3 iC4 nC4 iC5 nC5 G/L Result
Depth (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
4293.5 19.3 105885 17400 8286 1949 2027 848 523 98.9 Qil
Phase
4305.5 23.2 100992 22225 12524 3132 3216 1355 814 65.5 Oil
Phase
4367.5 40.9 247511 37010 14255 2359 2264 662 400 286.8 Gas
Phase
4420.0 13.6 61155 12380 6871 1740 1949 920 670 52.9 Qil
Phase
4458.5 40.8 225488 37207 17217 3407 3469 1124 688 158.3 Condensate
4534.0 20.0 111411 22065 11440 2545 2650 982 634 92.9 Qil
Phase
4559.5 14.4 77007 15790 8178 1925 1860 698 426 93.2 Oil
Phase
4611.5 20.2 90385 20367 11724 2861 2699 1095 713 70.8 Qil
Phase
Bang 12: Két qua phan loai theo Balance va Wetness Ratio
Measured TG Cl C2 C3 iC4 nC4 iC5 nC5 Wh Bh
Depth (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
4293.5 19.3 105885 17400 8286 1949 2027 848 523 22.7 9.0
4305.5 232 100992 22225 12524 3132 3216 1355 814 30.0 5.9
4367.5 40.9 247511 37010 14255 2359 2264 662 400 18.7 14.3
4420.0 13.6 61155 12380 6871 1740 1949 920 670 28.6 6.1
4458.5 40.8 225488 37207 17217 3407 3469 1124 688 21.9 10.1
4534.0 20.0 111411 22065 11440 2545 2650 982 634 26.6 7.3
4559.5 14.4 77007 15790 8178 1925 1860 698 426 27.3 7.1
4611.5 20.2 90385 20367 11724 2861 2699 1095 713 30.4 5.8
Result Oil Oil

déu cho két qua la Dau (Oil).

Két qua phan loai theo Character Ratio cho thdy
chi dinh khi tai 4,367.5 mMD la khi, con lai la dau
(Bang 13), tuong doi phtt hgp véi cac cach phén loai
da trinh bay phia trén

Panh gia dac trung phan bé

Dinh khi tai d6 sau 4,293.5 mMD ndm trong via cit
day khoang 7m (4,288 mMD -

4,295 mMD). Sau khi kiém tra dudi tia huynh quang
(ultraviolet light) cho két qua c6 biéu hién diu (oil
show) t6t (Hinh 13). Mau phéat quang khi quan sat
duéi kinh UV (25-50%) tii nau ti vang trong khoang
d6 siu via 4,290 mMD - 4,325 mMD.

Dinh khi tai d6 sau 4,305.5 mMD ndm trong via cét
day khoang 26m (4,297 mMD -

4,323 mMD), dugc xen kep boi via sét va than rét
mong. Sau khi kiém tra duéi kinh huynh quang cho
két qué c6 biéu hién diu (oil show) rit tot (Hinh 14).
binh khi tai d6 sau 4,367.5 mMD ndm trong via cét
day khoang 20m (4,360 mMD - 4,380 mMD), dugc
xen kep boi via sét va bot mong khodng 2m. Sau khi
kiém tra duéi kinh huynh quang cho két qua c6 biéu
hién dau (Oil show) rét t6t (Hinh 15). Quan sat duéi
kinh UV (30-40%) cho mau sic phét quang tii vang
nhat t6i trang xanh tai d¢ su via 4,361 mMD - 4,375
mMD.
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Bang 13: Két qua phan loai theo Character Ratio

Measured TG C1 C2 C3 iC4 nC4 iC5 nC5 Ch Result
Depth (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
4293.5 19.3 105885 17400 8286 1949 2027 848 523 0.65 Oil
4305.5 23.2 100992 22225 12524 3132 3216 1355 814 0.68 Oil
4367.5 40.9 247511 37010 14255 2359 2264 662 400 0.40 Gas
4420.0 13.6 61155 12380 6871 1740 1949 920 670 0.77 Oil
4458.5 40.8 225488 37207 17217 3407 3469 1124 688 0.51 Oil
4534.0 20.0 111411 22065 11440 2545 2650 982 634 0.60 Oil
4559.5 14.4 77007 15790 8178 1925 1860 698 426 0.60 Oil
4611.5 20.2 90385 20367 11724 2861 2699 1095 713 0.63 Oil
000 0w
015 / A" -
‘005 AFA 005
cacTorl g1/, nCAICTotal C2CTotal nCAICTotal
I AV AVAVAYAVAVAVAVAVAYAVAVAVAVAY, _
015 0.10 005 0.00 [T WAVAVAVAVAVAVAVAVAVAVAVAY VAY
C3(CTotal 0.15 010 005 000
C3CTotal
GAS COMPOSITION HYDROCARBON RATIOS
@ Desth 43675 C2CTolal = 0.12204 GAS COMPOSITION HYDROCARBON RATIOS
C1: 2475114 C3(CTotal = 0.04735
C2 3701018 nCAICTotal = 0.00752 @ Depth: 4420 C2/CTolal = 0.15033
C3 14254 68 CTotal = 301040.025 C1:61154.99 C3/CTotal = 0.08343
iC4: 2358.72 Indication : OIL-bearing C2: 1238007 nCA/CTotal = 0.02366
nC4: 2263.756 C3:6870.94 CTotal = 82354 698
nC5: 661,671 iC4: 1740.449 Indication : OIL-bearing
iC5: 399.98 nCA: 1948 698
nC5: 919,728

Hinh 8: D6 thi Triangular Chromatograph tai 4,367.5
mMD

Dinh khi tai do sau 4,420 mMD ndm trong via cit
day khoang 11m (4,414 mMD - 4,425 mMD). Sau
khi kiém tra duéi kinh huynh quang cho két qua c6
biéu hién d4u (Oil show) t6t (Hinh 15). Mau sic phét
quang (20%-30%) ti trang vang tdi tring xanh.

Dinh khi tai d6 sau 4,458.5 mMD nam trong via cét
day khoang 30m (4,435 mMD -

4,465 mMD), dugc xen kep bdi cac via sét mong tii 2
<+ 3m. Sau khi kiém tra duéi kinh huynh quang cho
két qua c6 biéu hién d4u khi (Oil show) t6t (Hinh 16).
Mau sdc phét quang tii tring vang t6i trang xanh.
Pinh khi tai d sau 4534 mMD ndm trong via cit day
khoang 17m (4530 mMD - 4547 mMD), dugc xen
kep boi via sét mong chiing 1 - 2m. Sau khi kiém tra
dudi kinh huynh quang cho két qua c6 biéu hién dau
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Hinh 9: D6 thi Triangular Chromatograph tai 4,420
mMD

khi (Oil show) rat t6t (Hinh 17). Quan st thdy vét dau
mau nau cam nhat trén thach anh (Quartz), dudi kinh
UV cho mau phat quang tii tring vang nhat t4i tring
phét xanh (50%-75%). Dinh khi tai do sau 4559.5
mMD ndm trong via cit day khodng 13m (4555 mMD
- 4568 mMD). Sau khi kiém tra duéi kinh huynh
quang cho két qua c6 biéu hién dau khi (Oil show)
rdt tét (Hinh 16). Quan sét thdy vét ddu nau cam trén
thach anh, qua kinh UV cho mau phat quang tii tring
vang nhe t6i trdng xanh.

binh khi tai d¢ siu 4611.5 mMD ndm trong via cat
day khodng 30m (4585 mMD - 4615 mMD), dugc xen
kep bai via sét mong khoang 1 — 2m. Sau khi kiém tra
duéi kinh huynh quang cho két qua c6 biéu hién dau
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C2/CTotal
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C3: 1721694 CTotal = 283381 524
C4: 3406.731 Indication - OlL-bearing
nC4: 3468 984
nCS: 1123.748
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Hinh 10: D6 thi Triangular Chromatograph tai
4458.5 mMD

GAS COMPOSITION HYDROCARBON RATIOS
Depth 4534 CIICTolal = 014352
of 11N CA/CTotal =0.07752
2 2206472 nCAICTotal =0 01796
C3: 1143997 CTotal = 147566 188
1C4: 2544 567 Indication - OlL-bearing
nC4: 2650458
nCS:982.444
€5 63266

Hinh 11: D6 thj Triangular Chromatograph tai 4534
mMD

khi (Oil show) rat t6t (Hinh 18). Quan sat thay vét
dAu mau niu cam trén tinh thé thach anh, mau sic
phat quang (25%-75%) tif trang phét vang téi tring

xanh
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C3:8178
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0.00

HYDROCARBON RATIOS

C2/CTotal = 0.15355
C3ICTotal = 0.07953
nCA/CTolal = 0.01808
CTotal = 102834 852
Indication : OlL-bearing

Hinh 12: D6 thj Triangular Chromatograph tai

4559.5 mMD

KET LUAN VA KIEN NGHI

Két qua mau khi thu dugc nhin chung phit hgp khi d6i
chiéu véi cac thong s6 khoan, dii liéu MWD (dudng
gamma, duong mat d9, duong notron, dudng dién

trd, ...) va cac tap tram tich.

nCAICTotal
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C3: 1172448
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nC4: 2699 463
nC5: 1095.351
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HYDROGARBON RATIOS

C2/CTotal = 0.16270
G3/CTotal = 0.09366
nC4CTotal = 0.02157
CTotal = 125175973
Indication : OlL-bearing

Hinh 13: D6 thj Triangular Chromatograph tai

4611.5 mMD
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] Hinh 18: Dac trung phan b6 dau khi tai dinh 4611.5

=

Hinh 15: Dac trung phan bé dau khi tai dinh 4,367.5
Ting san phdm hydrocacbon chtl yéu bao gém cic

tap cat MDS-1, MDS0, MDS1, MDS2, MDSS3 tai ting
chita tu 6 i Mioxen sém, phi hgp véi céc tai liéu minh

v Pre O Ve Wak VSN b O spuaan_risemams S o0 gidi dia chin ban d4u.
A A a Ao 5 N
: T T P T T Khong phai tit ca cac via cat trong tdng chiia Mioxen
2 E ffern  Backun 1ionf <10 Propane ook , N B . o N . , .
E 1 e o0 e gy — S0t sém déu chiia san phdm. Tadng Mioxen sém bi xen kep
b 2 (units) (pom)

bdi nhiéu via cat bé day han ché, c6 noi chi day vai ba
mét xen ké cac tap sét, sét bot hodc cac tap cat, cat bot

két, than va d4 voi mong khong chiia san phdm.

Céc phuong phdp phén loai trinh bay trong pham vi
bai bao nhin chung déu cho két qua tuong déi tuong

e dong. Hau hét cac dinh khi da dé cap déu cho két qua
» la Dau hodc thudc Pha dau, riéng tai 6 sau 4,367.5
(/ mMD cho két qua la Khi. Tt ca cac dinh khi qua phan

W tich déu cho biéu hién dau khi tét.
Giéng khoan X-S16P chi stt dung thiét bi bay khi

Hinh 16: Dic trung phéan bé dau khi tai dinh 4,420 o L
j s i thong thuong (Gas Trap) nén phan nao giam d6 chinh

&4,458.5 m
xac va d¢ linh dong trong qud trinh minh giai va phan

tich. DEékét qua phan tich va minh gidi dugc chinh xac
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hon, ¢6 d9 tin cdy cao hon, c6 thé ting dung mot trong
céc bién phép sau: Sti dung thiét bi QGM Trap (Quan-
titative Gas Measurement): Cung cép tinh chinh xdc,
nhat quan va do tin cy cao vé ham lugng khi trong
dung dich, déng thoi St dung thiét bi CVT (Constant
Volume Trap) cho phép ting sy 6n dinh cta dong
béng cach nhing thiét bi 14y mau (sampling device)
trong dung dich khoan tai dudng 6ng dan.

LOI CAM ON

Chung t6i xin cdm on Trudng Pai hoc Bach Khoa,
DHQG-HCM di hé trg thoi gian va phuong tién vat
chét cho nghién ctiu nay.

DANH MUC CAC TU VIET TAT

GOR: gas oil ratio - ti s6 khi dau

THC: total hydrocarbon - t6ng ham lugng hydrocar-
bon

MC: methane content — ham lugng metan

FM: fluid mobility - d6 linh ddng ctia chit 16ng
TCD: thermal Conductivity Detector - dau do cam
tng nhiét

GCT: gas Component Tracer - Chi thi thanh phan khi
ILO: international Logging Overseas — dia vatly giéng
khoan qudc t&

FID: flame Ionization Detector - ddu do ion béng ltia
G/L: gas/liquid - khi/léng

GT: gas trap - bay khi

UV: Ultraviolet - tia t&f ngoai

MD: measure depth — d6 sau doc thanh giéng khoan
MWD: measure while drilling - do trong khi khoan

QGM: Quantitative Gas Measurement — thiét bi bay
khi

XUNG DOT LOI iCH
Nhoém tac gia xin cam doan rang khong c6 bt ky xung
dot loi ich nao trong cong bé bai bao.

DONG GOP CUA CAC TACGIA

Truong Quéc Thanh, Nguyén Xuin Kha, Nguyén
Tuén dua ra y tudng viét bai, déng gop dién gidi cac
két qua minh gidi, phéan tich, thao ludn va viét ban
thao bai bao.

Nguyén Trung Tin, Trang Dttc Anh va Tran Van Xuan
tham gia thu thap s6 liéu, hé trg xt Iy va minh gidi s6
liéu, déng gop vao phén téng quan va két luan cua bai
bao.
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Assessing the charactersistic of hydrocarbon is showed by
intergrating petrophysic data field X

Truong Quoc Thanh'2*, Nguyen Xuan Kha', Nguyen Tuan', Nguyen Trung Tin', Trang Duc Anh’,
Tran Van Xuan'

ABSTRACT

Based on the analysis and interpretation of drilling and petrophysics documents, the paper evalu-
ates the hydrocarbon potential of the Oligocene sandstone set at field X. The paper presents some
Use your smartphone to scan this methods of gas classification based on gas chromatographic indicators and the hydrocarbon con-
QR code and download this article tent in the drilling fluid. Besides, the paper also developed a process to analyze the fluid com-
position in the formation based on the Wh-Bh-Ch indexes on the gas peaks in the mud logging.
The interpreted results from 8 gas peaks in the X-S16P well through the Oligocene sedimentary
set identified potential oil and gas zones of field X, as well as the distribution of reservoir fluid. By
comparing the results of well logging from GR, density, resistivity curves and the analysis of DST, it
corrects the O&G behaviors at field X. The DST's results of X-S16P well at X field in a depth interval of
2,827-2,887m throughout the interlaced sandstone set indicate an oil flow rate of 8,826 barrels/day,
which is coincident with the results of O&G behavior in mud logging; therefore, it's concluded that
the integration of mud logging with other petrophysical documents allows increasing the reliability
of O&G potential evaluation. Furthermore, analyzing and evaluating different indicators to deter-
mine the gas composition throughout the drilling process is considered a quick way to predict and
classify the products.

Key words: mudlog, welllogging, drillstem test, hydrocarbon show
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