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TOM TAT

V6i xu thé chuyén dich nang lugng clia nganh dau khi hién nay, d€ ting hiéu qua, t6i uu khai thac
va tiét kiém tai nguyén thi viéc danh gia chat lugng tang chia la cap thiét. Muc tiéu clia nghién
ctu nay la danh gia chét lugng tang chia tap E maé Kinh Bac, 16 09-2/09 thudc bon tring Cliu Long.
Coéng trinh nghién cdu dua trén cac thudc tinh va kha ndng cho dong cta via, st dung cac thong
s6 giéng nhu &p sudt, thé tich, nhiét dé va cac s6 liéu vat ly thach hoc ctia giéng KB-3X. Nghién
cu dugc thuc hién bang hai phuong phap minh giai la phuong phéap truyén théng va phuong
phép tién tién. Phuong phap minh gidi truyén théng sé thiét [ap dé thi Horner, gilia thoi gian va
ap sudt day giéng, tr d6 &p dung cac cong thiic tinh toén dé xac dinh cac thong sé tang chita clia
via. Phuong phép minh gidi tién tién la st dung phan mém Ecrin dé minh giéi két qua thir via. Ca
hai phuong phép déu cho hé sé Skin am chiing té hoan thién giéng co hiéu qua. Két qua thong
s6 clia via thu dugc ti phuong phép tién tién dugc xac dinh phu hgp vai tai liéu dia chat nhu sau:
ap sudt via ban dau p; = 5564,79psi; d6 tham K = 3,59mD; dé dan thay kh = 306mD.ft = 93mD.m;
hé s6 Skin S = -2,69; hé s tich chia giéng khoan C = 0,0024 bbl/psi; chi s khai thac Pl = 0,56
bbl/psi; khodng cach tir giéng dén bién L = 2250ft = 686m. Qua trinh minh gidi vdi su trg gitip cla
phan mém Ecrin da cho phép khac phuc dugc nhimg han ché trong phuong phap truyén théng
khi dp dung nhiéu mé hinh giéng, mé hinh via va bién. Két qua sau qua trinh minh giai cho thay
chat lugng tang chia tap E con han ché, kha ndng cho dong thuong mai kém khi gia tri d6 tham
thap (K=3,59mD). Y nghia clia két qua nghién cu nhdm bé sung dir liéu dau vao cho mé hinh mé
phdng va hoach dinh phat trién mo, tir d6 dua ra ké hoach khai thac, phuong an kinh t€ phtu hop
nhat dé nganh dau dat dugc hiéu qud thuong mai tét hon.

Tur khoa: cau tao trién vong, tiém nang dau khi, danh gia tang chia, bén triing Clru Long, thir via
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Lién quan dén ddnh gid chit lugng ting chia bing
s minh giai tai liéu tht via Drill Stem Test (DST) da
dugc nhiéu tac gia trong va ngoai nudc quan tam
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nghién ctu, trong s6 d6 phai ké dén mot sd cong trinh
tiéu biéu nhu: A multi-layered radial flow modle in-

o

~

terpretation of drill stem test data cia Yong Hong Yu
s etal, 19921; Analyzing of DST Result for Dual Poros-
ity Limestone Reservoir ctia Zheno Kareem Ahmed et
al., 2017%; analysis of DST results at osobnica oil field,
in terms of sampling of selected technology parame-
» ters clia Stanislaw J. Dubiel et al., 20173. Panh gid
tdng chia dua vao két qua tht via DST ctia Huynh
Ngoc Lam Hing, 20144; Panh gia ting chiia Oligo-
s cen E70 tit két qua minh gidi tai liéu thii via DST giéng
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Cliu Long ctia Chu Kim Quy, 2014°; Két qua clia cac
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cong trinh nghién ctu trén la nén tang dé€ tic gia tiép
thu va tng dung vao qué trinh nghién ctu danh gia
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chét lugng tdng chiia ciing nhu trién vong ddu khi cta
moé Kinh Bac, 16 09-2/09.

Khu viic Cong ty Diéu hanh Thim do Khai thac Dau
khi trong nuéc (PVEP POC) tim kiém, tham do va
khai thac d4u khi 1a mo Kinh Bac thudc 16 09-2/09
ndm trong boén tring Ctu Long thudc ngoai khoi
thém luc dia Viét Nam. Lo 09-2/09 cé dién tich
khoéang 1000km? vé6i d6 siu nuéc bién khoéng 50m
dén 70m céch Ving Tau khoang 135km vé phia Déng
Nam, cich mé Rang Dong khodng 12km vé phia Bic
(16 15-2), cach 24km vé phia Tay ciamo Cé Ngii Vang
(16 09-2), cach mo Bach HS khoang 50km vé phia Tay
(16 09-1) va phia Pong la d6i ndng Con Son (Hinh 1).
Theo két qua tim kiém 16 09-2/09 dugc chia thanh 2
cdu tao chinh la: KB (bao gobm: KB Béc, KB Trung
Tam) va KB Nam (Hinh 2).

Hoat dong tim kiém, tham do 16 09-2/09 dugc bit dau
vao nam 1974 cong ty Mobil da tién hanh khéo sat dia
chén 2D. Ndm 1984 va 1993, VSP va CGG da kiém
tra lai tai liéu dia chdn 2D. Theo d6, nam 2001 dén

Trich dan bai bao nay: Tuan N, Xuan TV, Kha N X, Huong TT M, Trang N T, Ly N H T. Ung dung két qua
minh gidi tai liéu thi via danh gia via chia cia giéng KB-3X, mé Kinh Bac, 16 09-2/09 . Sci. Tech. Dev.
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Hinh 1: Vi tri |6 09—2/09 va mé Kinh Bac®

KB trung tam

Hinh 2: C4c cau tao 16 09-2/09°

nam 2004 Hoan Vi JOC (HV JOC) da tién hanh khao
sét dia chdn 3D vdi t8ng dién tich x4p xi 940km?°©.
Tu ndm 2002 dén nam 2007 HV JOC da khoan 2
giéng thim do & cac cdu truc tiém nang COD-1X va
COD-2X.

Trong nam 2009, Hong Long POC (HL POC) dugc
giao nhiém vu 13 nha diéu hanh 16 09-2/09, sau d6
tién hanh thu né 500km? dia ch4n 3D vao nim 2010
va tién hanh minh giai lai cac tai liéu dia chdn 3D
da duoc nha diéu hanh HV JOC thu né ti nim
2001. Duya trén cac két qua minh gidi méi, HL POC
da tién hanh khoan giéng tham do d4u tién KN-1X
trong 16 09-2/09. Giéng khoan da dugc khoan ti
thang 8/2010 dén thang 10/2010. Giéng khoan KN-
1X da tién hanh tha 02 DST cho tap via E, c6 st
dung phuong phap ntt via thay luc: DST#1 trong
tap via E trén c6 luu lugng x4p xi 600 thung/ngay va
DST#2 trong tap via E duéi c6 Iuu lugng khoang 200
thiing/ngay.

Cudi nam 2011 dén d4u nim 2012: Giéng khoan
KN-2X da duoc khoan bsi PVEP POC, dat do sau
4500mMD/3874,5mTVDss. Giéng KN-2X ciing tién
hanh tha 02 DST: DST#1 tién hanh tht két hgp ca
mong va tdp E dudi-tap via bazan (E70), cho két qua
luu lugng dau x4p xi 2500 thung/ngay; DST#2 tién
hanh tht trong tdp E dudi-tap via Arkos (E60), luu
lugng d4u x4p xi 300 thung/ngay va luu lugng khi gan
2,2-2,7 triéu SCF/ngay.

Tu thang 4/2012, tiép sau ké hoach thdm lugng mo
Kinh Bac, giéng khoan KB-3X la giéng khoan thim
lugng tai khu viyc KB Trung Tam, dugc khoan boi
nha diéu hanh PVEP POC va dat d6 sdu 4470mMD.
Giéng khoan da dugc thuc hién 02 DST: DST#1
(4190-4400 mMD) thti két hgp ca than ddu mdng va
tap E dudi—tap via bazan dudi cho dong dau véi luu
lugng trung binh 1500 thiing/ngay; DST#2 (4105,5—
4170,5 mMD) thti tap E dudi-tap via bazan trén véi
luu lugng dau trung binh 1400 thuing/ngay.

& bé Cliu Long néi chung dén nay da khoan hang
tram giéng khoan sdu vao mong trudc Kainozoi tai
nhiéu vi tri khéc nhau trén toan bé (Hinh 3). Trong
16 09-2/09 da c6 07 giéng khoan vao than ddu méng,
thanh phén thach hoc dugc mo ta dva trén tailiéu ctia
cac giéng khoan nay. P4 méng chu yéu la da granit cd
biéu hién dau khi ti kém dén t6t. Dic trung thach
hoc - trdm tich hod thach ctia méi phan vi dia tang
bao gébm: Moéng trudc Kainozoi va trdm tich Kaino-
zoi dugc thé hién tém tat trén cot dia tdng téng hop
ctia bé(Hinh 6). Tram tich Kainozoi bé Ctiu Long c6
nién dai tit Eocen dén nay va dugc chia thanh cac hé
tang: hé ting Ca Coi (Eocen); hé tAng Tra Cu (Oligo-
cen sém); hé tdng Tra Tan (Oligocen muén); Hé tang
Bach HS (Miocen sém); hé ting Con Son (Miocen
gitia); Hé tdng Dong Nai (Miocen mudn) va Hé ting
Bién Dong (Pliocen-Pleistocen) 7 (Hinh 4).

COSGDULIEU

Giéng khoan KB-3X 1a giéng khoan thdm lugng thd
ba ctia mo6 Kinh Bac. Giéng khoan vao than dau
mong, tap E, tdp D va tap C. Giéng khoan gép noc
tip E trén tai d6 sau 3050 mTVDss (d6 siu thing
diing so v6i muc nude bién), néc tip E dudi tai do su
3380 mT'VDss va gdp than ddu moéng tai do sau 3990
mTVDss. Giéng dat chiéu sau tdng 1a 4470 mMD
(4230 mTVDss) (Bang 1). Giéng dugc thiét ké khoan
theo chiéu doc vé6i géc nghiéng khoang 8°7" xuyén
qua tip C va tap D, vao tép E va than ddu mong véi
goc nghiéng khoing 11°18’

Trong ndm 2012, PVEP POC tién hanh 2 14n thu via
DST & giéng KB-3X: DST#1 tién hanh thit két hop
than diu moéng va tdp E dudi-tép via bazan duéi
v6i luu lugng tu nhién dat 1500-2050 thung/ngay,
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Hinh 5: Mt cét dia chan qua giéng KB-3X®

Hinh 6: Khoang th(r via DST#2 tap via E70°

11 DST#2 thti ¢ tap via bazan (Oligocen E70 thugng)

12 dat luu lugng dong chay ty nhién khoang 1400-2300

13 thing/ngay (Bang 2).
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Block 15-2 Block 09-2/900

Hinh 4: Mit cét dia chdn qua cac giéng khoan mé Kinh Bac®

Bang 1: Bang tém tat dir liéu chia giéng KB-3X, 09-2/098

Tén giéng KB-3X

S6 thu via DST#2

Kiéu thii via trong 6ng chdng DST

Loai giéng Deviated Exploration
Khoang ban mé via 4105,5-4170,5 mMD

Do shu tong cuia giéng 4470mMD (4230mTVDss)
Do léch ctia giéng 11 d6 8 phut (1108’)

Loai sung bin mé via 7” TCP gun HSD, 9spf
Ban kinh giéng 0,378ft
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Bang 2: Bang thuéc tinh chat luu va via chia®

S4 liéu vat ly thach hoc

Chiéu day hiéu dung: h 85,3 ft
Do réng trung binh: & 0,14 %
Do bio hoa nudc trung binh: Sw 46,4 %
Nhiét d¢ via 130
$6lieu PVT
Hé s6 thé tich thanh hé dau: Bo 1,733 bbl/STB
Do nhét dau: po 0,5 cp
Ti s6 khi ddu khai thdc: GOR 932 scf/bbls
Hé s6 khi hoa tan: Rsi 1959 SCF/STB
Ti trong ddu 34,6 API
Ap suit diém bot: Pb 4130 psig
Do nén
Do nén tdng, ct 3x10-6 psi-1
Gradient chit luu
Diu 0,35 psi/ft
Fp Time  |Duration Ch.oke BHP | BHT [ WHP |WHT |Oil Rate | Oil Cum | Gas Rate | Gas Cum | Water Rate Water Cum| GOR |BS&W
=l Operation e e
"‘i‘]'l'::';::lw s [ 64| psi [degF | psi (degC| bpd | BOI [Miscd | WMsct | bpd | bbI[sclbhi| %
T Initial flow | 6725121830 | 10 | 24 | 3920 | 134 | 854 | 30
2| hitialBU |6R5121930| 33 B512 1130 [ 108 | 2
BR5M22240 10 | A |48 | 13| 15| B
3 |Clean up flow| GR5M223:45 | 263 | 40 | 3035 | 134 | 360 | 37 [ 1305 | 1 | 118 | 082 Pl 430 | 67 | %5
672200 | 98 | W | 30T [ 134 | 45 [ 37| 1250 | 48 | 106 | 0Md 10 B0 | 97 | 86
4 | Clean up BU | 6270121130 | 428 831130 | 6% | o
5| Main Flow | 62912615 | 205 | 36 | 3109 | 135 | 520 | 35| 1% | M99 | 127 | 107 ~0 08 |01 |17
6| ManBU | 6R0A2345 | 478 02 | 131 [ 60 |
T BHS | 7M232%5 | B3 | B [ 2693 |13 | M0 | M| W | 2 [ 010 | 00 0 0o | 39 |00
B |AferBHS SI| 7212840 | 21 56 | 132
9| MaxFlow | 7721045 | 35 | B4 [ 2014 | 134 | 22 | B | 20| W | 207 | 02 U 08 |78 |03

Hinh 7: Udc tinh c4c giai doan thir via DST#2 & giéng KB-3X 8
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Duya theo tom tét cic giai doan tht via DST#2 cua
giéng KB-3X mo Kinh Bac & Hinh 7 tac gia chia qua
trinh goi dong va déng giéng thanh 3 giai doan gom:
giai doan ban d4u (Initial Period), giai doan lam sach
dong (Cleanup Period) va giai doan cudi (Final Pe-
riod) (Hinh 8). Tac gid chon giai doan hoéi dp cudi
cung dé phan tich (Bang 3).

Tinh chit 4p suit va nhiét do via

Tai khu vuc cdu tao KB, két qua minh giai 4p sudt ti
tai liéu RCI cho thdy kha nang lién thong 16n trong
tap E70 giiia cac giéng KN-1X, KN-2X va KB-3X°.
Cén ¢t vao cdc tai liéu cb trudc, ap suit via mo Kinh
Bac tai giéng KB-3X dugc du dodn ndm trong khoang
4500-5500psi.

O khu vyc KB, gradient nhiét d6 cda giéng KN-
1X vao khoang 2,65°C/100m, ctia giéng KN-2X vio
khoang 2,85°C/100m va ctia giéng KB-3X vao khoang
2,49C/100m. Nhiét d6 day giéng do dugc trong
khoang do sau 4105,5-4170,5mMD dat 120-130°C.
Tuy gradient nhiét 4 tit két qua do RCI ctia cic giéng
¢6 khac nhau nhung tti két qua tht via DST ctia cic
giéng nhiét d6 cao hon nhiét do RCI do dong chay
vao giéng mang chit luu tit d¢ sau 16n hon trong via®
(Hinh 9).

HE PHUONG PHAP NGHIEN CUU

Khi déanh gid chit lugng ting chiia tip E clia mo
Kinh Bac bing phuong phap minh giai tai liéu thti via
DST, trudce tién nhém nghién cttu sé minh giai bing
phuong phap truyén thong, hé théng cac cong thiic
tinh todn da cé @€ tim ra két qua céc thong s6 véi sai
s6 it nhat c6 thé. Sau d6 sé st dung phuong phép tién
tién bing cach 4p dung phdn mém Ecrin d€ minh giai
chi tiét tai liéu thii via va lya chon moé hinh giéng, via,
bién chitia phu hgp nhat. Khi da c6 két qua cua hai
phuong phap, nhém nghién ctu sé thio luin va so
sanh céc di liéu da tim dudgc, tit d6 xac dinh do6 tin
cdy gitia hai phuong phap dé€ danh gid chit lugng ting
chua.

Phuong phap minh giai truyén théng

V6i phuong phéap phén tich truyén thdng, bai bao sé
sti dung phuong phép phan tich d6 thi Horner.

Bugc 1: DAau tién thuc hién tinh gid tri thoi gian
Horner (t,+At)/At tuong ing véi thoi gian ghi nhan
ap sudt day giéng pyys. TU d6 x4c dinh 4p sudt ban ddu
clia via.

Budc 2: thiét 1ap d6 thi gitia thoi gian Horner va ap
sudt ddy giéng

Budc 3: nhén dién vung tuyén tinh cta cic diém di
liéu, chon khoang gia tri tuyén tinh thich hgp va st
dung Excel vach ra dudng thing tuyén tinh qua céc
gid tri nay (Hinh 10)

Ap sudt day giéng khi dong giéng ps:
Pys = =262.5xIn[(tp+ At) | At] +5520.7
Céc cong thiic tinh toan (Bang 4) '1:

Qua trinh minh giai tién tién

Phian mém Ecrin v4.02 1a thé hé thi 4 cta hé théng
phan mém KAPPA bao gém Diamant (quan ly di
liéu), Saphir (phén tich dp suit chuyén tiép) va Topaze
(phan tich khai théc) '2. Tién ich ctia phdn mém nay
kha ro rang véi: giao dién nhép/xuét dii liéu linh hoat,
cdc thong s6 c6 thé tuy y thay ddi, cdc di liéu nhap tu
file dang ASCII, LCT, ZMAP...13 Cac ham xit ly di
liéu c6 thé hiéu chinh di liéu khép véi dudng cong
ngoai suy... Tao ra cic bdo cdo dang chuén, ho trg
cdc don vi hé thong dau khi va hé SI 14 (Hinh 12).

Nhiép dif liéu dau vao
Chay chwong trinh

Lya chon mé hinh, loc s& | |

Kiém tra
Két thic

‘ Dai sinh véi phuong phap khic

Xudt két qui |

Phu hgp

Khong phu hgp

Hinh 12: Sg d6 trinh tu minh giai theo phuang phap
tién tién 1°

KET QUA VA THAO LUAN

Két qua minh giai cia phuong phap thir via
truyén théng

Duya trén Hinh 11, xac dinh dugc phuong trinh cta
duong thing tuyén tinh c6 dang:

Pys = —262.5xIn[(tp + Ar) /At] 4+5520.7

Tu d6 thu dugc cac thong s6 nhu sau:

262,5 ,
foe (o) = 604,4 (psi/cycle)

- Ap sudt via ban déu: p; = 5520,7 (psi)

-Do6décm: m =

Anx L 162.600Botty _ 162,6x1365%1,733x0,5 _
- Do thim: k = o = COTAXR53 =
3,73 (md)
_162 6D?365d21:1r7133 ’Ongu}”: g ]62’6"1% -
,0X x1, XU
- Heé sO skin: s =
Pihr—Pwf(p=0) k
1,151 [ Pepes log g +3,23
s=—-2,56
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Hinh 8: Biéu d6 ap suat DST#2 giéng KB-3X 8

Bang 3: Cac thong sé giéng KB-3X 1°

Thong s6 Ky hiéu Gia tri Don vi
Bé day hiéu dung h 85,3 ft

Do rong [6)] 0,14 %

Do nhét Wo 0,5 cp

Hé s6 thé tich thanh hé ctia ddu B, 1,733 bbl/STB
Do nén tng & 3x107° psi”!
Ban kinh giéng Iy 0,378 ft

Luu lugng Qo 1365 bpd
Thoi gian khai thac tp 21,5 gio

193 Trong d6: pyy, la dp sudt day giéng sau khi dong giéng - Ban kinh 4nh hudng:
104 dugc 1 gio;

195 Py r 12 dp sudt ddy giéng ngay tai thoi di€m bat dau o ( ke )% _
dé cx 16 4 948 uc,
196 dong gieng .

 pin= T log (%) 5520,7 = 4703,4 (psi)

1% Dyf(A1=0) = 3107,4 (psi)

1
3,73%x47.8 2
(m) =946,4 (f1)

- Chi s6 khai théc:
199 - Sut giam ap suét do skin:

20 Aps = 0,87|m|s = 0,87 x 604,4 x (—2,56) Pl a4 _ 1365
= Dipur — 3520731074
w Apg = —1346 (psi) PI =0,57 (bbl/d/psi)
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8500

Pressure, psia
3500 4500 5500 6500 7500
2400 T
\ [ -1% Miocene Bl 1
KN-1X Miocene Bl 1 gl
Water Grad: 0.433 psi/fft ® KN-1X Oligocene C
2600 ! !
KN-1X Oligocene C 4 KN-1X_E Upper
Water Grad: 0.433 psi/ft ® KN-2X_Arkose
2800 |\ + ] | # KN-2X_Basal Sand
\\\ 4 KN-3X_E Upper
+ KN-3X_Basal Sand
3000 A —— Hydrostatic
|
i
|
3200 P KN-1X EUpper
£ || KN-2X Arkose Sand | Oil Grad: 0.24 psi/ft
4 5 =
g KN-3X E Upper
Lt AT .
3400 ¢ s
B TN
KN -2X Basal Sand | |3 ! g;
3600 Oil Grad: 0.27 psi/ft ‘\,
3800 o | KN-3X Basal Sand
4000
4200

Hinh 9: D6 thi biéu dién dp sudt va gradient 4p sudt clia mé Kinh Bac®

204 - Hiéu sudt dong:

FE — Plana — PizPus=2ps
wf
) — 1,56

lideal Pi—p
_ 5520,7-3107,4—(—1346
= 5520,7-3107.4

205 - Hé s6 tich chita giéng khoan: Dua vao d6 thilog-log
206 (Hinh 13), xdc dinh khoang di liéu thu¢c viing thoi
207 gian sém sé hinh thanh dudng thing tuyén tinh vdi
208 g6c 45917, Chon mot diém trén dudng thing do, ta
200 xac dinh dugc hé s6 tich chiia giéng khoan nhu sau
210 (Bang 5):

C= QuByAt, _ 1365x1,733x0,008
- 24Ap T 24x317,54

C =0,0025 (bbl/psi)

Trong do:
Aty = 2% ;
1+—
Ip
AP = Ppws — Pwf

Phuong phap minh giai tién tién

- Budc 1: Nhap di liéu thu via giéng KB-3X vao

phan mém Ecrin

Mg Ecrin 4.02 1én chon New (Hinh 14) va nhap cic
dii liéu ddu vao bao gom: kiéu thu, ban kinh giéng

212

213

214

215

216
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217

218

219

220

221

222

223

224

225

226

227

228

229

230

Temperature, deg. C
0] 20 40 60 80 100 120 140
o L L )
P KN -2X , RCI
N--- 0 KN -2X , DST
\\\ 1
S00 "\“1:\' ® KN-1X RCI
b 7 A KN -1X DST
n‘\\
| % A KN-3X RCI
1000 - - e
-y ® KN-3X DST #1
w1
N
| AR ©
1500 - 1 : S
1 — \‘\.
S KN -2X
ci 2.88 degC/100m
2000 S .‘\.\\_'Z/. |
E [ \‘ A |
Q e Ay i
e "N !
2500 N
= * \ 4
\ ‘ \ |
\n. L] \
"t &N |
i - S fh |
3000 KN-1X __.--‘r.-?‘.i ~ ]
2.62 degC/100m N \\ i
3500 -.I.k-.s‘“ O
A Bk
KN-3X ’r_’__;,‘ Pak - %@
1 N
4000 2.4 degC/100m | 1‘«\ N
1 | ) \‘ N
4500 ~

Hinh 10: D6 thi biéu dién nhiét d6 va gradient nhiét d mé Kinh Bac®

khoan, d¢ day via chita, d6 réng ctia via, chon kiéu
chét luu (du) va thoi gian tham chiéu (Hinh 15).
Tién hanh nhép cdc thong s6 PVT: hé s6 thé tich
thanh hé dau, d6 nhét, 6 nén téng (Hinh 16).

Nhiép dit liéu vé cic thong s6 ap sudt va nhiét do (tuy
chon) ctia d6ng hé do trong qua trinh thit via: QAQC
Data —Load —File. (Hinh 17)

Lua chon don vi do ludng cho phu hgp véi don vi
trong file dii liéu ap suét va thoi gian cing nhu lya
chon cdc ché d6 dinh dang vé thoi gian thich hgp cho
tiing trudng hop via (Hinh 18 va 19).

Nhiép gid tri luu lugng ting véi tiing giai doan thii via,
sau d6 hiéu chinh (khép héa) cac diém dau cudi ctia
cac giai doan ap suét khép véi luu lugng (Hinh 20).

- Budc 2: Lya chon giai doan phan tich

Sau khi da nhép va khép hoéa toan b dii liéu thu via
vao phan mém, dua trén thoi gian gitia cac giai doan
hoi 4p va sy 6n dinh cta luu lugng khai théc, tac gia
chon giai doan héi dp cudi cling (build—up#3) dé tién
hanh phan tich bang phan mém Ecrin (Hinh 21).

- Budc 3: Lua chon m6 hinh

Model 14 ting dung cung cdp mét loat cdc mo hinh
phén tich khic nhau, mdi mé hinh tng véi duong
cong ap sudt va dao ham dp suét khac nhau, so sinh
v6i cac dudng cong chudn ta sé lya chon duong cong
géan gidng véi dit liéu thuc té. Giai doan nay la quan
trong nhdt trong qua trinh minh giai. Ta xdc dinh
dugc loai mé hinh phtt hgp véi mé hinh giéng va mo

231

232
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234
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237

238

239

240
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242

243

244
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6000

5000

4000

3000

Pws (Psi)

2000

1000

100000 10000

y=-262.5In(x) +5520.7
R?=0.9997

1000 100 10

tp+ﬂt
A — (gi0)

Hinh 11: X4c dinh dudng thang tuyén tinh trén d6 thi Horner

Bang 4: Cac cong thic tinh toan

Ap suit via ban dau (Pi)

Do dbc (m)

Do dén cta chit long (kh/u)
Do dan nude (koh)

thdm hiéu qua (k)
Hé s6 skin

Ap sudt gidm thém khu vic gin giéng
(Ap)s
Ty 1¢ sat thuong (DR)

Chi s6 sén xudt (PI)

Hiéu sudt dong chay (FE)

Ban kinh dnh hudng (r.)

Cong thiic tinh todn

Tp+At
At

log =0

Ap

N (Tp +At>
og
At

m = tan o<=

koh _ 162.649By
Ho m

P rt=10r) =P (A =
= 17151[ ws(Arflhr)m wf(Af=0)

—log(wc r2> 3.23]
(Ap), = 1412 (—h“)shoac Ap), = 0.869ms

_ a4
DIt = Ga
— 9., _ __mkh
PI= 040 = Te26800
Plyuat _ Pi=Puwf=(AP)s
FE= PIAdeal Pi—Pwf

1
_ 2
Te = 948¢uo?,

10
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Bang 5: Bang tém tét két qua minh giai theo phuong phap truyén théng

Thong s6 Ky hiéu Gid tri Don vi
Po doc m 604,4 psi/cycle
Ap sudt via ban ddu pi 5520,7 psi

Do thim k 3,73 md

Do dan thay kh 318,2 md.ft
Hé s6 skin s -2,56

Sut gidm 4&p sudt Ap -1346 psi

Ban kinh anh hudng I 946,4 ft

Chi s6 khai thic PI 0,57 bbl/d/psi
Hiéu suit dong FE 1,56

Hé s6 tich chita giéng khoan C 0,0025 bbl/psi

10000

1000

100

Ap (psi)

0.001 0.01

At, ioy

1

100

Hinh 13: D6 thi log—log thé hién méi quan hé gitta

At,vaAp'®

o

|

=
s

e

g
i £
-

Hinh 14: Giao dién Ecrin va bt dau thuc hién qua

trinh minh giai

Hinh 15: Nhap thong s6 giéng va thai gian tham

chiéu

Fion a2 gt} - Sghr N gty dcment

Hw

w IFE

T
i

M i ic im o

Hinh 16: Nhap théng s6 PVT

e WL 0L

11



Tap chi Phadt trién Khoa hoc va Cong nghé - Engineering and Technology 2024, ():1-16

B e T B
Wcin HIOM- g . ] B e 07T

 Infost ot

Tpust-guathed [} chme

Hinh 20: D{r liéu &p suat va luu lugng sau khi dugc
khép hoa

Hinh 17: Tai d@ liéu thif via e -

DGR SRED 17 66 HLQEABANEN T
e, 86

0GR8RED?" 66 BAOE LAHIEATOH
P (Fe

L T | o

? - ‘ ~,‘ - - - .,I e

2

LY

|

]

Hinh 21: Lya chon giai doan phan tich

||
[ i
T

Hinh 18: Chon cac trudng dir liéu va don vi phu hop hinh via ma ta dang phan tich (Hinh 22 va 23). 245

T
[] 51| I e 2| [ | s | I 2 2| e | I s At 4] o0
fi o 8 Tet
1]
-
. |
[

Hinh 22: Céc d6 thi phan anh giai doan hoi ép chinh

=

E — Kiém chiing v6i dii liéu mit cat dia chdn (Hinh 5) X4c 246
nhan lai viéc Iya chon mé hinh giéng thing dting, hiéu 247

H?nh 19: Biéu d6 ap sudt theo thai gian sau khi hoan ling tich chiia giéng khoan thay d8i, via hai 16p v6i e

AN D CIIY bién la dit gy thi phi hop. Két qua dugc thé hién 2
qua Bang 6. 250

12
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S
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S

26

262

263

26

by

265

26

Q

26

&

269

270

Bang 6: Lua chon mé hinh va cic théng sé thu dugc

Model Model of well storage

Well model

Reservoir model

Boundary model
Thong s6 pi

Skin

Constant Wellbore Storage
Vertical well
Homogeneous

One fault

5564,79 psi

-2,69 mD

306,0 md.ft

3,59 mD

0,0024 bbl/psi

2250 ft

f

gt

1

o R

O R

Hinh 23: Lua chon mé hinh thich hgp dé minh gidi

- BuGc 4: Hiéu chinh m6 hinh.

Qua trinh nay nhdm dua cdc duong thing trén vé vi
tri trung nhau d€ xac dinh chinh xdc cac thong s6 cin
tinh todn nhu d¢ thdm, hé s6 skin, ap sudt via ban
dau, hé s6 tich chua giéng khoan (Hinh 24 va 25).
Diy 1a giai doan quan trong va tén nhiéu thoi gian
trong qud trinh minh gidi nhim dua ra gid trj chinh
xac nhét vé cac thong s6 via. Sau khi da biét ap suét
via ban d4u, d6 thim céc thong s6 lién quan r;, PI, FE
dugc xé4c dinh, 14n lugt cu thé nhu sau: r;=928,4(ft),
PI=0,56(bbl/d/psi), FE=1,6 (Hinh 26).

So sanh két qua

T d6 thi log-log & Hinh 25 dé dang quan sat thdy
vung tich chiia giéng khoan va hé s6 skin c6 do léch
tuong d6i ré rang so v6i moé hinh chuén. Tuy nhién
qua Bang 7 ta thdy hé s6 skin déu cho gid tri 4m chiing
to hoan thién giéng c6 hiéu qua va trong qua trinh thi
via 6 lap packer d€ cach ly cot dung dich khoan khi
bin mé via diéu d6 han ché sy nhiém ban thanh hé.
Ap sudt via ban dau ngoai suy tii mo phong két qua

Hinh 24: M6 hinh minh giai giai doan héi ap chinh

trudc khi hiéu chinh

Sunbrd O et

Hinh 25: K&t qua minh gidi giai doan hoi 4p chinh

sau khi hiéu chinh

13
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27

273

274

275

276

277

278

279

280

N
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282
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284

Bang 7: Bang tém tét két qua cda hai phuong phap minh giai

Thong s6 Minh gidi truyén thong
pi(psi) 5520,70
k(md) 3,73
kh(md.ft) 318,2

s -2,56
C(bbl/psi) 0,0025
Ap(psi) -1346
ri(ft) 946,4
PI(bbl/d/psi) 0,57

FE 1,56
L(ft)

Minh gidi tién tién

5564,79

2250

Bang 8: Tom tat uu va nhugc diém cta 2 phuong phap dugc ap dung

Kha nang minh giai

Két qua minh gidi

Phuong phip minh gidi truyén thong

- Chi ép dung cho mot luu lugng dn dinh va gia
dinh via 12 d6ng nhit, déng huéng va bién vo
han.

- Gid tri 40 dan thty, hé s6 skin va dp sudt
via khong phu thudc vao dang mé hinh ctia
via/bién chi xem xét tinh toan trén nhiing doan
tuyén tinh ctia d6 thi Horner

- Viéc chon mién di liéu tuyén tinh duya trén
chti quan, kinh nghiém ctia ngudi xt Iy dan dén
su khong théng nhit gitia cic 14n minh giai, &nh

Phuong phdp minh gidi tién tién

- Dit liéu thuc t€ khong nhat thiét phai la
via dong nhéit ma la da dang mo hinh sé
gitip cho viéc lam khép hon duong cong
dao ham 4p suét trén toan mién di liéu.

- U dung s6 liéu ddy du va chi tiét tinh
todn dugc cic thong s6 via trong diéu kién
giéng khai théc véi nhiéu cp luu lugng
khéc nhau

- Kha nang cung cdp nhiéu moé hinh giéng,
via ciing nhu mo hinh bién tii d6 can cit
theo tai liéu dia chat, tai liéu minh gidi dia

hudng két qua tinh todn

Do tin cdy cua két qua
minh giai thi via
hon.

- Qua4 trinh tinh todn bing cdc két qud trung
binh cong din dén sai s6 nén do tin cdy thip

chén giup ngudi minh giai lya chon dugc
mo hinh thich hgp nhét

- Két qua ti phan mém dugc tinh todn tit
cac gia tri dai dién nén c6 do tin cdy cao
hon

minh giai truyén théng c6 d) 1éch tuong ddilén so véi
gid tri ngoai suy tu Excel (khodng 100psi). Gia tri do
thim tuong déi phit hgp véi mé hinh chuén (Bang 8).
KET LUAN VA KIEN NGHI

Két luan

M5 Kinh Bac thudc 16 09-2/09 bon triing Ctiu Long
14 mo6 diu dang dugc khai thic véi hai d6i tugng
san phdm chinh la Oligocen sém (t4p E) va than dau
mong. Qua trinh thi via va phan tich tai liéu tht via
dugc tién hanh trong phan dudi cta Oligocen s6m
ctia giéng khoan X-3X mo Kinh Bac cu thé thu via
DST#2 thuc hién & phén trén cua tp E70—-tép via
bazan. Qud trinh minh giai véi su trg gitp ctia phan
mém Ecrin da cho phép khic phuc dugc nhiing han

14

ché trong phuong phap truyén théng khi d4p dung
nhiéu m6 hinh giéng, mé hinh via va bién 8.

Tt md hinh dugc chon hinh thai via va ranh giéi ctia
via dugc xdc dinh: via hai 16p véi bién la dut gay. Cac
két qua thong s6 ctia via dugc xdc dinh phtt hgp véi
tai liéu dia chit nhu sau: Ap sudt via ban dau pi =
5564,79psi; Do thdm K = 3,59md; D6 dan thuy kh =
306md.ft = 93md.m; Hé s6 skin s = -2,69; Hé s6 tich
chtia giéng khoan C = 0,0024 bbl/psi; D¢ sut giam ap
sudit Ap = -1466psi; Chi s6 khai thac PI = 0,56 bbl/psi;
Hiéu suit dong FE = 1,6; Khoang cach ti giéng dén
bién L = 2250ft = 686m.

Két qua thu dugc sau qua trinh minh giai, cho thdy
chét lugng tdng chua tap E tudi Oligocen han ché, gid
tri d6 thdm thap(K=3,59md). Hoan thién giéng véi
packer gitp han ché dugc hién tugng tich chia giéng
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Results .4 T TReais w -

I™ Complete I Complete
Name | Value [ unit Name Value [ unit

Selected Model Wodel Parameters
Todel Opton | Standard Model Vel Welbore parameters (Tested wel)
Wet [ Vertica, Changing Storage (Hegeman) c 000244 bbipsi
Reservor | Two layers NEE [ 0689 -
Boundary One faut . “ Alpha 9%7 -
Main Model Parameters O[5 221 -
Tilatch 741 et {| [swn2 [ 261 -
Pllateh 000163 [psiok1 h Reservor & Boundary parameters
c I 000244 | bbipsl il [ S6479] pse
TowlSkn | 28 - W T = mr |
ol | 06| naft il [x [ 35| m
Kovenge | 3% m Omega 0559
n | 479 psa Lanbda S| -
Wodel Parameters Kappa 000969
Wel & Welbore parameters (Tested wel) [Chotow [ 28] n
3 000244 boipsi Derived & Secondary Parameters
(] | 0669 DetaP (Total T
 Rounded & Rounded
€ Exact Close C Exact Close

Hinh 26: Gia tri cac tham s6 va théng s6 via sau khi
hiéu chinh

khoan. Coéng téc xti ly viing cin ddy giéng bang axit
dat hiéu qua khi d¢ sut gidm dp sudt gay ra bdi skin
nho(Aps =-1466psi). Chisé khai théc ctia giéng trung
binh (PI=0,56 bbl/psi). Tuy nhién véi quy mé 16n luu
lugng van rdt ding ké (t6i da 2350 thiing/ngay). Két
qua phén tich thu via da dugc kiém ching c6 d¢ tin
cay nhit dinh. nén c6 thé ép dung khi so sanh ddnh
gid trong cac nghién ctiu khac, lam ddu vao cho mé

hinh mé phong va hoach dinh phét trién mo 19
Kién nghi

Giéng KB-3X sau khi bdn mé via da dugc tién hanh
xt ly axit hiéu qua lam sut gidm &p sudt ¢ muc thip
nhung d6 thdm ting khong cao, chi s6 khai thac dat
muc trung binh. Nguyén nhan c6 thé do diéu kién via
c6 nhiét do cao do d6 hoat tinh axit khi xt Iy bi yéu di,
vi vy cin st dung phuong phap xu ly viing can day
giéng & via ¢ nhiét d¢ cao nhu dung dung dich hén
hgp bot—axit, nhii tuong dau—axit, hai phuong phap
nay da dugce thuc hién c6 hiéu qua & mo Bach Hé.
Ngoai ra, cong tic danh gia chit lugng ting chia
khoéng chi dua vao két qua phan tich thu via DST
ma con can két hgp két qua ctia nhiing phuong phap
khéc nhu: mud log, phan tich mau 16, dia vatly giéng
khoan, wireline formation test d€ c6 thé kiém ching
két qua minh giai DST. Can két hgp d6i sanh véi tai
liéu dia chdn dic biét quan trong d€ ho trg nhén dién
mod hinh via dugc thuén tién va thu dugc két qué minh
gidi chinh xdc hon. Bén canh do, ngoai viéc khong
nguing trao doi cac kién thiic, ki nang ma con phai ¢
kinh nghiém lam viéc 14u dai d€ hiéu r6 cic tinh chit
PVT ctia chit luu, lya chon mo6 hinh via thich hgp...la
cén thiét.

LO1 CAM ON

Nhoém téc gid xin trin trong cam on su trg giup ky
thuat va dong gop cho bai bao ctia ddng nghiép tu
Truong DH Bach Khoa Tp H6 Chi Minh, Lién doanh
Viét - Nga, Téng Cong ty Tham do Khai thdc Dau khi,
Vién dau khi Viét Nam.

Nghién ctiu nay dugc tai trg boi Truong Pai hoc Bach
Khoa - PHQG-HCM trong khuon khé dé tai ma s6
T-DCDK-2023-08.

XUNG POT LO1iCH

Toi 1a tac gid chinh cta ban thdo cong bd két qua
nghién ctiu: “Ung dung két qua minh giai tai liéu thu
via ddnh gid via chiia ctia giéng KB-3X, mo Kinh Bac,
16 09-2/09”. Téi xin cam két nhu sau:

o Toi va cong su dong tac gid ctia ban thédo nay da dugc
phép ctia Don vi tai trg va ctia Cht nhiém dé tai dé su
dung va cong b6 két qua nghién ctu.

o Tit ca cic téc gia c6 tén trong bai déu di doc ban
théo, da thoa thuén vé thi ty tac gid va dong y gtii bai
déng trén tap chi STDJET.

e Cong trinh nay khong c6 bat ky su xung dot vé loi
ich nao gitia cac tdc gia trong bai va véi cc tac gia
khac.

PONG GOP CUA TAC GIA

® Nguyén Tuén: Tac gia chinh ctia ban thdo, 14 ngusi
soan thao bai bao, thiét ké nghién ctu va thuc hién
cdc phén tich co ban va théng ké.

o Tran Vin Xuén: tham gia vao thiét ké va thuc hién
nghién ctiu, phén tich dién gidi cdc di liéu, thu thép
dii kién va thuc hién cdc phén tich co ban va thong ké.
o Nguyén Xuén Khd: tham gia vao thiét ké va thuc
hién nghién ctiu, phén tich dién gidi cac di liéu, thu
thap di kién va thuc hién céc phén tich co ban va
thong keé.

o Tran Thi Mai Huong: tham gia vao thiét ké va thuc
hién nghién ctu, phan tich dién giai cac di liéu, thu
thap di kién va thuc hién céc phén tich co ban va
thong keé.

® Nguyén Thuy Trang: tham gia nghién cttu, phan tich
dién gidi cdc dii liéu, thu thap di kién va thyc hién cac
phén tich co ban va thong ké.

e Nguyén Hoang Thdo Ly: da doéng gép thu thap,
minh giai di liéu, hiéu dinh bai viét.
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Applying interpreted results of drill stem test to assess reservoir
characterization at well KB-3X, Kinh Bac oilfield, block 09-2/09

Tuan Nguyen'?”, Xuan Tran Van'2, Kha Nguyen Xuan'2, Huong Tran Thi Mai'?, Trang Nguyen Thuy'?,
Ly Nguyen Hoang Thao'2

ABSTRACT

With the current energy transition trend of the oil and gas industry, in order to increase efficiency,
optimize exploitation and save resources, formation evaluation is necessary to best exploit a reser-
Use your smartphone to scan this voir. The objective of this study is to evaluate the formation quality of the E sequence, X oilfield,
QR code and download this article block 09-2/09 in the Cuu Long basin. The research is based on the properties and flow capacity
of the reservoir, using well parameters of pressure, volume, temperature and petrophysical data of
well KB-3X. This study was conducted using two interpretive methods are traditional and advanced
methods. The traditional interpretation method will establish a graph between Horner time and
well bottomhole pressure pws and then apply calculation formulas to determine the parameters
of the reservoir. The advanced interpretation method uses Ecrin software to interpret reservoir test
results. Both methods give negative Skin coefficients, proving effective well completion. The re-
sults of reservoir parameters obtained from the advanced method are determined in accordance
with geological documents as follows: the initial pressure of the reservoir is pi= 5564,79 psi, per-
meability K=3,59 mD, hydro conductivity equals kh=306 mD.ft=93 mD, coefficient Skin S=-2,69,
well storage coefficient evaluates to C=0,0024 bbl/psi, productivity index PI=0,56 bbl/d/psi and
distance to fault L=2250ft = 686m. The interpretation process with the help of Ecrin software has
allowed to overcome the limitations in traditional methods when applying many well, reservoir and
boundary models. The results after this process show that the reservoir quality of the E sequence
is still limited, and the ability to produce commercial flows is poor when the permeability value is
low (K=3,59mD). The significance of the research results is to supplement input data for simulation

'Ho Chi Minh City University of models and field development planning, thereby providing the most appropriate exploitation plan
Technology (HCMUT), Vietnam and economic plan for the oil industry to achieve commercial efficiency better.
Key words: prospect structure, hydrocarbon potential, formation evaluation, Cuu Long basin, drill
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