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Tom tat

Thi via béng cap la phuang phap nghién ciiu phé bién trong qua trinh thi cong giéng khoan tim kiém tham do/thdm luong. Két qua
nghién ctu cho phép chinh xac héa tang chia hydrocarbon, xac dinh ap suat via, ranh gidi chat luu (OWC/GWC), lua chon cac khoang thir
via trong 6ng chdng ciing nhu xdc dinh déc diém chat luu & diéu kién via. Tuy nhién, trong mdt s6 trutng hop kho ¢d thé thu thap céc so
liéu dam bao chat lugng trong thai gian do hop ly, dac biét tai cac via chat sit véi chat luu ¢d tinh di dong thap va xudt hién sy xam nhap
clia dung dich khoan. Bai bédo trinh bay phuang phép tong hop gitp nang cao hiéu qua cda viéc st dung cac s6 liéu thi via do bang cap
cling véi tai liéu dia vat ly giéng khoan thu dugc trong qua trinh khao st giéng khoan.

Turkhéa: Giéng khoan, via, tang chifa, gradient ap sudt, thiét bi thir via qua cap, bao hoa, thit via, mau tir via.

1. Gigi thiéu (chiém 49%), 4 diém khong hoan thanh, 14 diém cho két
qua khong dai dién (chiém 20%) va 17 diém (chiém 25%)

Cac g|é’ng khoan tim klém tham do/tham IU’O’ng ngOé| bl héng do paker bl h& trong qUé trinh do dac (H‘lnh -I)

nhiém vu thu thap cac thong tin dia chat con phai thu thap
dirliéu vé xu thé ap suat via theo d6 sau giéng, do bao hoa
dau khi trong via, cac ranh gidi chat luu va lua chon cac doi
tugng/khoang dé tién hanh thi via trong éng chéng. Viéc
st dung cac thiét bi thit via qua cap cho phép thu thap
dugc lugng 1én cac théng tin quan trong vé tang chua,
giup gidm rai ro cho viéc ti€n hanh cac phuong phap thu
via ti€p theo (DST & mini DST) c6 chi phi cao hon.

Do chét lugng via chiia ¢ xu hudng giam dan theo

Tuy nhién, hiéu qua va lugng thong tin thu thap dugc
ti phuang phép nay lai phu thudc rat nhiéu vao dic diém
cUa via va thudng khong cho két qua tot khi khao sat cac
tang chua chat sit va chat luu di chuyén kém linh hoat. Do
han ché vé mat thoi gian xuat hién nén thoi gian do tai 1
diém 18y mau can phai dugc giam xuéng muc t6i da dé
tranh rui ro bi ket thiét bi, do vay viéc do ap suat dai dién
trong via trong diéu kién than tran va ldy mau chét luu
trong via thuong khéng dugc thuc hién hoan chinh.

L)

L]

2. Phuong phap

Tai giéng khoan tim kiém tham do thudc bé tram tich
Nam Con San, &p suat via da dugc tién hanh do tai 68 diém
thudc thanh hé Miocene dudi va lay dugc 11 mau chat
luu via. Trong 68 diém khdo sat, c6 33 diém thanh cong

L]

Ngay nhdn bai: 12/4/2018. Ngdy phan bién ddnh gid va siia chita: 13/4 - 17/5/2018.
Ngay bai bdo dugc duygt ding: 4/10/2018. Hinh 1. Vj tri thit via giéng khoan bdng cdp
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STT Via
1 MDS6
2  MDS6
3  MDS3
4  MDS5
5 MDS5
6 MDS5
7  MDS6
8 MDS6
9 MDS5
10  H120
11 MDS5

Bdng 1. Két qud khdo sdt bdng thiét bi thi via qua cdp

Mau MDRT TVDRT TVDSS

s6
70
71
79
81
85
86

88

89
91
93

11

(m) (m) (m)

3800,02 3721,40 3690,90
3778,50 3701,15 3670,65
3492,96 3433,01 3402,51
3699,07 3626,40 3595,90
3703,02 3630,11 3599,61
3715,00 3641,36 3610,86

3778,60 3701,24 3670,74

3786,04 3708,25 3677,75
3709,71 3636,39 3605,89
3954,02 3866,29 3835,79

3723,42 3649,28 3618,78

Dang
Packer

Dang bau duc
Dang bau duc
Dang chuin
Dang bau duc
Dang bau duc
Dang bau duc

Dang bau duc

Dang bau duc
Dang bau duc
Dang bau duc

Dang chuin

Ap suat
héi ap
cudi
(psia)
5269,7
5241,6

4872,7
NA
NA

5164,3

5242,1

5252,0
NA
6601,6

51754

PQ Thé tich Thai gian
linh bomra bom ra Dang
hoat  tich liy tich lity IFX
(mD/cp) (litres)
258 68,3  14id 36 phut Khong ap dung
14,0 74,7  1gi6 46 phat Khéng ap dung
20,1 675 2 gis Nuéc vizi + Du,ng dich
gdc nudc
NA 73,4  3gi¢ 58 phut Dung dich g6c nudc
o . Khi condensate +
NA 13,5 3gig 47 phut Dung dich géc nuéc
2,7 118,5 3gi¢ 18 phut Dung dich g6c nudc
Dung dich g6c nudéc
97 1540 4gi555phat -+ DAu hiéu khi
condensate
3,8 120,0 4gi¢ 51 phat  Dung dich g6c nudc
NA 36,0 4gi¢ 13 phat Dung dich géc nudc
1,0 240 2gi553phat  Dau+ Dungdich
gbc nudc
8,7 84,9  4gio 12 phut Dung dich géc nudc

Bding 2. Két qud phdn tich thi nghiém cdc mdu dugc trich tir binh chia

Posau  Thétichphan  Thétich
Via (MDRT) locdungdich hydrocarbon BDinhdang
(m) (ml) (ml)

MDS_3 3492,96 600 0 Dung dich g6c nu6c
MDS_5 3699,07 600 0 Dung dich géc nuéc
MDS_5 3703,02 560 0 Dung dich g6c nu6c
MDS_5 3709,71 700 0 Dung dich g6c nu6c
MDS_5 3715,00 680 0 Dung dich g&c nuéc
MDS_5 372342 560 0 Dung dich géc nuéc
MDS_6 3778,60 550 2 (condensate) Dung dich géc nu6c
MDS_6 3786,04 660 0 Dung dich géc nuéc
H_120 3954,02 50 500 (dau) Déau nhe

chiéu sau nén muic d6 thanh cong clia phép do giam dan theo
chiéu sau. Trong khoang dé sau 3.800 - 4.000m, hau hét cac lan
do déu xuat hién cac diém paker bi hd. Theo két qua minh giai,
gradient ap suat & 4 khoang via cho thay c6 su hién dién cla
via chita nudc. Tai cac khodng khdo séat chinh (cac diém tién
hanh lay mau chat luu via), két qua do nhan dugc kha phan tan
do chét lugng tang chidia gidm (cac diém 4, 5, 9 trén Bang 1)
nén khéng du tin cay dé xay dung gradient ap suat via.

Téng cong ldy duge 11 mau chat luu tai via (Bang 1). Thai
gian diing dé€ 18y mau (tai cac tang chiia c6 chat lugng t6t) 1a
1-2gidva4-5gidtai cac tang chia chat sit. Thiét bi do dong
chat luu (IFX) theo thdi gian thuc da nhan dién dugc nuéc via
tai mau sé 3, vét hydrocarbon tai cac mau 4, 5, 7, 10. Tuy nhién
két qua phan tich mau trong phong thi nghiém chixac nhan su
hién dién cta hydrocarbon tai mau s6 7 va 10 (Bang 2).

K&t qua phan tich mau 10 (Bang 1) cho thay c6 su hién dién
clia dau nhe c6 1an filtrate, cdc mau con lai déu chua filtrate.

K&t qua nhan dién truc tiép loai chat luu trong qua trinh
khao sat va két qua phan tich thi nghiém mau thu dugc trong
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binh cho thay khong trung khdp hoan toan véi nhau.
Trong khi hydrocarbon ldng da dugc xac nhan (Bang
2) thi loai khi tai cac mau 4 va 5 (Bang 1) chua dugc
xac minh do cac mau khi dugc tach tir tat ca cac binh
c6 thé tich khédng d dé phan tich (chi 1 - 2 lit tai diéu
kién tiéu chuan).

Két qua phan tich pha long (sau khi da tach
hydrocarbon) tai cdc mau 7 va 8 (Bang 1) cho thay
su hién dién cta hén hgp filtrate dung dich khoan
(WBMF) v&i mét lugng nhé c6 thé 1a nudc via.

Su hién dién khéng dang ké hydrocarbon trong
cac mau khéng cho phép xac minh tiém nang dau
- khi céng nghiép clia via. Su c6 mat cda vét dau tai
mau s6 7, cho thay via bao hoa dau, nhung ciing c6
thé 13 via nudc do nudc via ciing c6 mat. Vi vay, viéc
minh giai két qua thu dugc va muc dé tin cay cla
viéc xac dinh tinh bdo hoa ctia cac khoang khao sat
la chua chéc chan néu dua trén s6 liéu phan tich hién
c6 tur phong thi nghiém do tat ca nhiing phan mau
chat 1dng chl yéu déu la dung dich khoan lan can
b&n (WBMF) (Hinh 2).

Cong tac phan tich thanh phan khi dugc thuc
hién trén thé tich khi dugc tach ra ti mau via. Két qua
phan tich thanh phan khi cho thay day la khi thién
nhién (Bang 3).

Két qué phan tich cho thdy c6 su thay déi thanh
phan khi CO, trong cadc mau. Ham lugng khi CO, c6
su chénh léch dang ké & mét s6 mau. Ham lugng khi
CO, hoa tan trong nudc c6 thé dugc gia dinh la ndng
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Hinh 2. So sdnh két qud minh gidi tai liéu dia vdt Iy giéng khoan va két qud phdn tich méu tir via

Bding 3. Két qud phan tich thanh phdn khi

Thanh phan/dic tinh MDS3 MDS5 MDS5 MDS5 MDS5 MDS5 MDS5 MDS6
: @3493 @3699 @3703 @3709,7 @3715 @3723,4 @3778 @3786
N2 hiém, %mol 2,19 1,78 1,57 2,31 1,36 1,99 1,69 0,94
CO: 11,56 0,60 1,26 0,47 12,81 13,41 13,14 12,44
H.S
CH4 79,80 88,04 89,51 89,04 81,13 90,64 80,26 82,93
CaHs 4,15 6,28 4,93 4,92 3,42 4,21 3,15 2,73
C3Hs 1,09 1,91 1,32 1,68 0,76 1,12 0,80 0,49
i-C4H10 0,22 0,39 0,27 0,39 0,11 0,17 0,18 0,07
n-CaH1o 0,22 0,33 0,51 0,42 0,10 0,14 0,16 0,08
i-CsHi2 0,09 0,12 0,10 0,15 0,03 0,03 0,07 0,03
n-CsHi2 0,08 0,08 0,07 0,12 0,02 0,02 0,05 0,02
Ce du kién 0,16 0,12 0,11 0,11 0,02 0,01 0,07 0,01
Cr+dy kién 0,44 0,35 0,36 0,40 0,25 0,34 0,42 0,25
RG, air=1 0,7333 0,6448 0,6383 0,6407 0,7204 0,623 0,7336 0,7079
Khéi lugng phan td, g/mol 21,19 18,63 18,45 18,52 20,95 18,01 21,2 20,46
LPG (Cz+ va Cay), g/sm? 101,6 121,3 111,92 129,4 50 68,1 79,5 411
Cs+ (diéu kién 6n dinh), g/sm? 29,7 25,3 24,5 29,3 12,8 16,2 24,1 12,4

do6 CO, cao (11 - 13 %mol) tuang Ung véi cac khodng bao
hoa nudc, néng dé CO, thap (0,6 - 1,3 %mol) tuong Ung véi

Trén co'sG tailiéu do ap suat via tirtai liéu dia vat ly giéng
khoan c¢6 thé xac dinh dugc vi tri clia ranh gi6i khi - nudc

khoang bao hoa khi. Nhu vay, trong mét s6 trudng hap,
ham lugng khi CO, c6 thé la chi tiéu dé xac dinh d6 bao hoa
khi khong c6 cdc mau chat luu via mang tinh chat dai dién.

Viéc tich hop két qua minh giai tai liéu dia vat ly giéng
khoan, s6 liéu do &p suat va phan tich ham lugng CO, gilp
chiing minh tinh ding dan cla nhiing két qua minh giai
trugc day (Hinh 3).

cho via MDS_5 va khang dinh chic chin két qua nay cing
g6p phan luan gidi ham lugng CO,. Nhu véay khodng via nay
c6 thé dugc dé xuat dé tién hanh thir via trong 6ng chéng
(DST) véi muic do tin cay cao. Phan trén ciia tang MDS6 theo
tai liéu dia vat ly giéng khoan dugc xem la via mong bao
hoa hydrocarbon. Tuy nhién, ca 2 mau lay tur tang nay déu
c6 ham lugng CO, cao va két qua phan tich pha long cho
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Hinh 3. Két qud minh gidi to hap dia vt ly giéng khoan va thit via bdng cdp

thdy nudc via c6 thé 1an ham lugng hydrocarbon thap tai
tang nay (bao hoa HC thap). Do do, c6 thé bé qua tang nay
va khong tién hanh céng tac danh gia tiép theo.

dang loai luu thé via déng thai trg gitp cho cac quyét
dinh vé cong téc ti€p theo d6i véi khu vuc cé diéu kién dia
chét phuc tap, ngoai ra con tiét kiém thai gian va chi phi

do trong than tran cling nhu céng tac thi via trong 6ng
chéng noi riéng va tang hiéu qua cta cong tac tim kiém
tham do néi chung. Tuy nhién phuong phap nay can dugc
thr nghiém thém trén thuc té.

3. Két luan

Phuong phap phan tich t6 hop dia vat ly giéng khoan
(thir via qua cap va dia vat ly giéng khoan) gitp nang cao
hiéu qua cong tac danh gia chat lugng via chia va nhan

INTEGRATED OPEN-HOLE DATA INTERPRETATION TECHNIQUE IN TIGHT/
DEEP INVADED RESERVOIRS

Nguyen Lam Anh, Varlamov Denis Ivanovich
Vietsovpetro
Email: anhnl.rd@vietsov.com.vn

Summary

Modular Formation Dynamics Tester (MDT) and Reservoir Characterisation Instrument (RCI) are commonly used in appraisal/
exploratory wells. The results of the MDT/RCI method help clarify the hydrocarbon pay zone, determine reservoir pressures, oil/gas-water
contact (OWC/GWC), as well as intervals for drill stem test (DST), and examine the properties of reservoir fluids. However, it is sometimes
quite difficult to get acceptable results with reasonable measure time, especially in tight reservoirs with low fluid mobility or deeply
invaded zones. The paper describes a methodology which allows the efficiency of obtained information to be improved by integrating
different kinds of well data.

Key words: Well, reservoir, pay zone, pressure gradient, MDT/RCI, saturation, well test, fluid sample.
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