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The evaluations of properties of carbonate reservoirs containing gas with
very high carbon dioxide (CO;) content often face many difficulties. In fact,
there is a significal difference in interpretation results compared to
conventional gas well testing due to: there is a gas to liquid phase
transition; noise, abnormal increase or decrease in pressure and
temperature during flow period, etc. These abnormal behaviors are all
directly related to the specificity of CO; properties with high compressible
than that of natural gas, which can vary greatly density and can reach
supercritical liquid state, transitioning solid to liquid or liqid to gaseous
states even when pressure and temperature changes within a small range.
During the testing of gas wells with high CO; content, the phenomenon of
pressure drop while pressure buid-up often occurs, leading to the analysis
of reservoir parameters according to the conventional pressure build-up
analysis method usually not feasible. The content of the article is aimed at
researching and applying the method of interpreting well test data in the
drawdown period while multi-rate flowing to more accurately estimate
reservoir properties and mitigate risks in the design of the field
development plan to achieve the economic efficiency.
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Minh gidi s6 liéu khai thac thir giéng khi c¢6 ham lwong CO; cao
trong tang chira da voi bé Song Hong

Nguyén Hai An *, Nguyén Hoang Dirc

Téng cong ty Tham do Khai thdc Ddu khi, Ha Néi, Viét Nam

THONG TIN BAI BAO TOM TAT

Qud trinh: Cdng tdc ddnh gid tinh chdt cta via chira ctia déi twong dd voi chira khi co

N}lan bai 05/9/2021 ham lwong carbon dioxit (COz) d6i mdt nhleu kho khan. Thuec técho thay két
Stra xong 27/12/2021 qud minh gidi c6 sw khdc biét so voi thir giéng khi thong thu’o'ng do: c6 sw
Chap nhan dang 24/01/2022  chyyén pha khi - 16ng ciia hdn hop; nhiéu, tdng/gidm bdt thu'O'ng dp sudt va
Tir khoa: nh}et dp khi khai thdc... Nhitng biéu hlen bdt thu'O'ng ngy déu lién quan truc
tiép dén tinh ddc thu ctia CO; vdi khd ndng chiu nén t6t hon khi tw nhién, cé

Eﬁ Vo thé thay d6i Iém vé ty trong va c6 thé dat toi trang thdi siéu té1 han ndng
ai thac thir via,
Khi thien nhidn cé ham ngang chdt Iéng, chuyén doi pha rdn, long, khi ngay cad khi ap ¢ sudt - nhiét do
bién thién trong khodng hep Trong qud trinh thir via cdc giéng khi c6 ham
luong CO2 cao, lugng CO; cao, hién twong dp sudt bi gidm trong qud trinh do hoi phuc dp
Via chira. sudt hay xdyra, ddn dén viéc phan tich thong s6 via theo phwong phdp phan
tich phuc hoi dp sudt thong thuong khong kha thi. Noi dung bai bdo hwéng
dén viéc nghién cteu ttng dung phwong phdp minh gidi s6 liéu thir giéng
trong giai doan gidm dp khi khai thdc thir nhiéu cdp lwu lwong dé cé thé
ddnh gid chinh xdc hon cdc thdng s6 via chiva, gidm thiéu rii ro trong céng
tdc thiét ké phwong dn phdt trién md, dat hiéu qud kinh té cao.
© 2022 Trudng Pai hoc M6 - Bia chit. T4t ca cac quyén dwoc bao dam.
1. Mé dau thanh tao trong moi trueong bién ndng, thém bién

va phan bg rong khap cac 16 115+121 trong ving
thém luc dia Viét Nam (Hinh 1). P4 cacbonat trong

1.1. Ddc trwng dia chdt via carbonate tai khu iy i . - . N
khu virc mé CVX c6 mau trang, xdm sang, vang

virc nam Be Song Hong sam, nau, xam téi véi ciu tric dang khdi, it phan
Hé tdng da voi phan b trén dia ltiy Tri Ton 16, kién tric vi két tinh dén 4n tinh, mot s6 viing

bao gom c4c tap da voi va dolomit ndm bat chinh tai két tinh. DAy 1a cac thanh tao da vdi sinh vat va
hop trén cac trdm tich ctia h¢ tng Song Hwong.  vun sinh vat véi thanh phin chi yéu 13 khung
Céc 16p thanh hé c6 chiéu day 300+1000 m, dwgc xwong cua vo sinh vat cac giéng loai khac nhau
nhw: tdo, san ho, hué bién, dong vat dang réu,

trung 16 sng day, nén c6 kich thudc hat tir vi tinh

“Tdc gid lién hé t&i hat nho véi dic tinh do rong va do tham rat :c(”)t.
E - mail: annh1@pvep.com.vn Pac biét, da chira dang am tiéu san ho c6 do rong
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hang tram dén hang nghin mD. Trong khi dé, da
chira dang dolomit thudmng chatxit, c6 do rong nhé
hon.

Dbén nay, tip da voi Tri Ton da c6 hang chuc
giéng khoan tham do véi két qua phat hién mo
CVX, trong d6 chi tién hanh thtr via thanh cong tai
2 giéng khoan CVX - 3X va CVX - 4X v&i thong s6
khai thac thir dwoc tong hop trong Bang 1.
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Giéng CVX - 3X dwoc bdn via véi khoang
1500+1550 m MD (téng cong 50 m). Két qua thir
via cho dong 25,6 triéu b khoi khi/ngay. Giéng
khoan CVX - 4X 1a giéng khoan thi¥ 2 trong mé khi
CVX duoc tién hanh thir via DST. Khodng ban via
1520+1530 m MD (tdng cong 10 m). Két qua thir
via cho dong 29,2 triéu bd khoi khi/ngay véi
chénh ap nhé khoang 60 psi, chirng té via chira cd
tiém nang cho dong rat tét.
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Hinh 1. Phdn b6 dd voi Tri Tén, nam bé trdm tich Song Hong (Nguyén va nnk, 2016).

Bdng 1. 56 liéu thir via giéng CVX - 3X va CVX - 4X.

Giéng|Khodngthtr| Giai | C&con |WHP|WHT| Qgas |Qcon CGR Qw WGR H,S |CO>

m MD doan | -/mm | psi | do C|MMscf/d|bbl/d|STB/MMscf|bbl/d|STB/MMscf| ppm | %

CVX- |1500+1550| Khai | 36/64 |1867| 28 | 11,3 | 46 4,0 1 14 [2100] 30

3X thac | 44 /64 [1820| 27 | 152 | 51 34 10 0,7 2100| 30

chinh | 60/64 [1615] 31 | 256 | 69 2,7 20 08 |2100]30

CVX-|1520+1530| Khai | 48/64 |1665| 24 | 206 | 41 2,0 26 13 |1672] 38

4X thac | 56/64 [1542| 26 | 249 | 52 2,1 32 13 |1685] 37

chinh | 64/64 [1378] 25 | 292 | 83 2,8 16 05 |1695]37

Ghi chil: Giéng CVX - 3X ¢ con 44 1dy 08 m&y khi, giéng CVX - 3X cé cén 60 Idy 01 mdu khi, giéng CVX - 4X ldy 02
mau khi véi tdt cd cdc cé con.
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1.2. Két qud minh gidi va tén tai can gidi quyét

Cac mau chat lvu thu thap dwoc déu khang
dinh khi tai mé la khi kh6 c6 ham lwong khi CO»
cao khoang 30+38% va HS t&i 2.100 ppm (Bang
1). Lwgng khi tap chit nay cé dic trung bién doi
pha phirc tap véi diéu kién dong chdy trong long
giéng khi ap suat va nhiét d6 thay d6i manh.
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S6 liéu thir via DST#1 giéng CVX - 3X xuit
hién hién twong gia ting ap suit trong khoang
khong vanh xuyén (Hinh 2). Nhiéu kha nang lién
thong ap sudt gitra long 6ng khai thac va khoang
khong vanh xuyén la do hé packer. Pong thoi s
liéu do giai doan hoi phuc ap suét tai Hinh 3 cho
thay hién twong gidm ap sudt va nhiét do trong
qua trinh do.
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Hinh 2. 56 liéu do tqi diém phia trén niit chdn (Packer) tai khodng khéng vanh xuyén giéng khoan CVX - 3X.
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Hinh 3. 56 liéu dong ho va sw gidm dp trong do ddng thdi dp sudt giéng khoan CVX - 3X.
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Cac hién twong da gay nhiéu loan s6 liéu khao
sat, lam han ché kha nang st dung két qua thi
giéng khong danh gia dwgc chinh xac déc tinh via
nhw d6 tham, hé s& nhiém ban,...

S6 liéu thir via DST#1 giéng CVX - 4X xuit
hién hién twong gidm ap suat (Hinh 4) va gidm
nhiét dé (Hinh 5) trong qua trinh do héi phuc ap
sudt. Diéu nay khién viéc phan tich s0 liéu thir via
giai doan do héi phuc ap suit nhw cac giéng khi
thong thwong khong thé thwe hién dworc.

2. Phwong phap nghién ciru

2.1. Péc diém €O,

Cacbon dioxit 1a mét hop chit hoa hoc cua 2
thanh phan: cacbon va 6xy, véi ty 1€ 1:2 twong rng
cho tirng thanh phén va cong thirc phén ti cda
hop chat nay la CO2 Khi cacbonic ¢ mui nhe,
khdéng mau va nang hon khong khi.

Trong diéu kién nhiét d6 va ap suit thwong,
Cacbon dioxit (CO) & thé khi. Trang thai vatly cia
Cacbon dioxit bién ddi theo diéu kién nhiét d6 va
ap suit. CO; c6 thé chuyén doi linh hoat cac trang
thai ran, 16ng, khi/hoi. Diéu kién 4p suit cao, ty

trong ctia CO, c6 thé thay d6i trong khoang rat
rong va co thé dat téi xap xi ty trong ctia dau. Hinh
6 biéu dién cac ranh gi¢i bién déi trang thai cla
Cacbon dioxit (Lé va nnk., 2017).

Ngoai ra, Hinh 7 biéu dién ham bién d6i ctia ty
trong CO; theo ap suit va nhiét do; thay doi ap
sudt hoi CO; theo nhiét do; thay ddi do nhét theo
nhiét d6 va ap suit.

2.2. Sw anh hwdng cua khi voii ham Iwong CO;
cao dén két qua do hoi phuc dp sudt

Trong via chira tai d6 sau khoang 1600 m, ap
sudt va nhiét do 1én t&i khoang 2300 psia (khoang
156 Bar) va 180°F (~820C). Tai diéu kién nay, CO-
dat t&i trang thai siéu tdi han, it chiu nén. Trong
qua trinh thr via DST, giai doan déng giéng do hoi
phuc ap sudt, van day giéng duwgc dong lai, khi tai
day giéng dwoc nén lai véi ngubn cung cap tir via
chira. Piéu nay dan dén ty trong khi CO; néi riéng
ting dan va kéo theo s tang ty trong hon hop khi
qua qua trinh bién d6i pha. Chinh s tang ty trong
ctia hon hop khi theo cong thirc (1), s6 liéu do 4p
suit ctia dong ho sé gidm do ap suit ctia hon hop
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Hinh 4. S6'liéu dong ho va sw gidm dp trong do ddng thdi dp sudt giéng khoan CVX - 4X.
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Hinh 5. S6 liéu dong ho va sw gidm nhiét do khi thir via giéng khoan CVX - 4X.
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Hinh 6. Biéu d6 pha ctia CO; (Theo ChemicaLogic Corp. 1999).
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Hinh 7. Thay déi ty trong, d nhét va thé tich ciia CO; theo chiéu sdu.

khi h6i phuc vé ap suit via sé nho hon sy tang ctia
ap sudt cot hon hop khi tai khodng cach gitra via
chtra va déng ho do. Viéc tinh toan su tang ap suit
ctia cot hon hop khi tai khodng cach gitra via chira
va déng ho do theo thoi gian trong qua trinh do
hoi phuc la kho6 khan va ton tai sai s6 khé lwong.

2.3. Phan tich thir via giéng khi

Thong thwong thit via cho via khi c6 dac trung
khac cho via diu, chu yéu 1a do sw khic biét cia
ddc tinh cta chit lwu (Chaudhry, 2003):

- Khi khi ¢6 su gidn né thay ddi thé tich 16m,
hon hop khi sé& bi mit nhiét do theo hiéu tng Joule
- Thomson;

- Khi1a hon hop chiu nén ratlén gap nhiéu lan
so v&i dau, do d6 ty trong khi thay d6i dang ké khi
c6 diéu kién ap suit, nhiét do thay déi do chuyén
dong tir day giéng 1én bé mat hodc do chuyén doi
can bang pha gitra cic trang thai mé giéng hoic
dong giéng. Dic biét, vai chat lwu la khi ¢é thé ¢

ham lwong khi CO, (chat c6 sw thay d6i 16 trong
cac diéu kién ap suat nhiét do) co thé cé cac biéu
hién khac biét 16m (Xu va nnk., 2007);

- Ty trong, d6 nhét cia khi nho hon réat nhiéu
so v&i chat1ong, do d6 trong qua trinh thir via khi
tir day giéng 1én bé mit sé di chuyén véi leu lwong
16m, c6 hién twong truot roi cac thanh phan léng
niang hon din dén chay réi, &nh hwéng dang ké
dén nang lwong ton hao. D€ mo ta hién twgng nay
déi véi cac giéng khi, c6 thém 1 hé s6 quan trong
d6 12 hé s6 nhiém ban khong theo Dinh luat darcy
dé c6 thé tinh todn chinh xac hon kha nang cho
dong khi ctia via chira.

Trong thir via cho giéng khi théng thwong, c6
2 giai doan lwa chon phéan tich danh gia thong s6
via twong &ng véi 2 phwong phap do thir via hoi
phuc ap suit va thir via giam ap.

- Thir via gidm ap: giéng dwoc ma thir véi 3
hodc hon cac cip lwu lwong khi n dinh va tang
dan qua thay doi choke dau giéng. Khi cac giéng
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dwoc mé véi 1 lvu lwong (twong ng thay doi cor
choke), ap suat day sé bién ddi twong (rng qua day
dd cac giai doan tich liy long giéng (wellbore
storage), chdy hwdng tim véi ché @6 6n dinh, hiéu
trng bién (boundary effect) va dwoc lap di 1ap lai
v&i cac cip lvu lwgng khi khac nhau. Trong trieong
hop s6 liéu da diéu kién phan tich, thir via gidam ap
c6 thé cung cap cac thong s6 chinh vé via chira: 4p
suit via ban dau (Pi); d6 tham, hé s6 nhiém ban
(skin), hé s6 nhiém ban do ché& dd chay réi (non -
darcy skin), kha nang cho dong cta via chira cé
tinh dén hé s6 nhiém ban do ché do chay rdi, diéu
kién bién,...

- Thir via phuc hoi ap suit: giéng sau thoi gian
mé thir gidm ap dwoc dong lai. Ap sudt day sé
dwgc do trong sudt qua trinh phuc hoi. Thong
thwong ap suit day sé bién doi twong rng qua day
du céc giai doan: hiéu &ng tich liiy 1ong giéng, chay
hwéng tam, hiéu rng bién va khi phan tich sé cho
twong doi day da vé cac thong sé via chiva nhw: ap
suit via ban dau (Pi), do tham, hé s6 nhiém ban,
kha nang cho dong cda via chira, trwong hop cd
thé bé qua hé s6 nhiém ban do ché do chay rdi,
diéu kién bién,...

Doi v6i cac giéng khi, thwong quan tAim dén
thir via phuc hoi ap suat do khi dong giéng dong
khi 1én bé mat sé ngirng va khong bi thay ddi trong
sudt thoi gian do phuc héi con lai. B6i véi thir via
gidm 4p, chi dung phan tich dé tinh hé s§ nhiém
bén do ché dd chay réi va kiém tra chéo cac théng
tin thu thap dwoc trong phén tich thir via phuc hoi

ap suit. Nguyén nhan chinh 1a do trong khi do, qua
trinh mé& thir giéng gidm ap khé dat dwoc dong khi
on dinh trong thoi gian thir doi véi tirng cip lwu
lwong (Hegeman va nnk., 1993).

3. ’ng dung thwc té minh giai thir via giéng khi
CVX-4X

3.1. Gidi phdp nha diéu hanh (NDH) dé xudt déi
voi cdc giéng khi mé CVX

Trén co s& cac hién twong bit thwong trong
do phuc hoi ap suit, nha diéu hanh da trién khai
phén tich theo hwéng hiéu chinh s6 liéu 4p suat vé
dd sAu gitra via, nham loai bd hiéu trng chuyén pha
cta cot khi theo cong thirc (1) va tién hanh minh
gidi twong tw giéng thir via DST khi thong thuong.

PMPP = Pgauge +p Pgauge,Tgauge x£ (1)

Trong d6: PMPP (Pressure at mid - point of
perforations) - 4p suit tai di€ém gitra khoang bin
via; P gauge (Recorded gauge pressure) - ap suit
tai diém do; p (Pgauge,Tgauge) - ty trong chat
lwru tai diém do; £ - khoang cach tir diém do t&i
diém gitta khodng ban via.

Phwong phap nay theo nhan dinh ctia nhém
nghién ctru con ton tai rdi ro khach quan khéng
thé giam thiéu do:

- Ty trong chét lwu cin dat d6 chinh xac khi
quy doi. Thuec té, ty trong chit lwu lai bién doi phirc
tap theo chiéu siu (do nhiét do, ap suit). Dic biét,
thanh phan khi lai bién d6i theo thoi gian khi

Bdng 2. Théng s6 via chira va két qud minh gidi thtr via DST ctia NDH theo phwong phdp phén tich phuc
hoi dp sudt (c6 hiéu chinh sé liéu géc).

Tham s DPonvi 1 2
Giéng khoan - CVX-3X CVX-4X
Khoang bin mMD 1502 - 1552 1520 - 1530
Pv psia 2288 2306
Do rong % 28 27
D6 bao hoa khi % 88 92
Mo hinh via - - D6 rong kép
Do thdm mD - 367
Skin co hoc - - 2
Skin non darcy 1/(MMscf/d) - 1.2
Ban kinh khdo st m - 800
Luu lwong Khai thac tuyét doi| (MMscf/d) 153 143
Khong thé minh gidi s6 liéu thir | Két qua so bd: hiéu chinh s6
Ghi chu - via do hiéu timg nhiéu &nh hwéng| liéu, phan tich PBU, skin non
khi ham lwong COz cao,... darcy tham khdo lan cin
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dong giéng do hoi phuc ap sudt cling giy ra thay
déi ty trong;

- Viéc tinh toan su ting 4p sudt clia cdt hon
hop khi tai khoang cach gitra via chira va diém dit
déng ho do theo thoi gian trong qua trinh do hoi
phuc la kho6 khan va ton tai sai s6 khé lwong;

- Ap suit bién déi gitra cac diém trong do phuc
h6i la twong doi nho, do d6 kho cé thé cho két qua
tin ciy véi viéc bién dai sé liéu goc va sai s6 chwa
thé dinh lwong clia phwong phap;

- S8 liéu sau hiéu chinh va mé hinh via do rong
cing khéng c6 diu hiéu rd rang tin ciy, chi la mot
kha nang c6 thé xay ra.

3.2. Phwong hwéng khdc phuc véi cdc giéng khi
mo CVX - 4X va 3X

Két qua thir via DST#1 giéng khoan CVX - 3X
c6 dau hiéu lién thong gitra dng khai thac va
khodng khong vanh xuyén, dong thoi két qua cling
thé hién sy anh hwdng cia khi c6 ham lwong CO,
cao trong do héi phuc ap suat (ap suat co su suy
giam). Do d6, nhom nghién ctru cho rang két qua
phén tich theo s6 liéu do sé khong c6 tinh tin ciy
cao cho cac thong s6 d6 tham, hé sé skin va bién.
Da6i voi két qua thir via nay chi nén st dung phin
tich danh gia kha ndng cho dong cua giéng khoan
theo phwong phap LIT (Deliverability test plot)
(Stegemeier & Matthews, 1958).

Két qua thir via DST#1 giéng khoan CVX - 4X
thé hién s anh hwdng cda khi c6 ham lwgng CO;

cao trong do hoi phuc ap suat. Do d6, doi véi két
qua thtr via nay, nhém nghién ctru nhan dinh:

- S c6 mét cia ham lwgng CO, cao lam cho s6
liéu do hoi phuc ap sut cé giai doan giam;

- Do giai doan 4p sudt gidm phu thudc 16n vao
sw bién d6i pha (ty trong) ctia khi va rit nhay, s6
liéu do ho6i phuc ap suat khéng thé str dung dé
phan tich hoac c6 rui ro 1é6n nhw NBH.

Trén co s& cidc nhin dinh, nhém dé xuit
hwéng tiép can:

- Str dung phan mém Pan system phn tich;

- Duing phwong trinh trang thai chinh xac hoa
biéu d6 pha va cac dic tinh chat lwu;

- Phan tich thr via gidm &p (pressure
drawdown test).

3.2. M6 phdng ddc tinh Iwu thé via (PVT véi CO;
cao)

Duwa trén tai liéu phan tich mau chat lwu (PVT)
giéng khoan CVX - 3X va hiéu chinh theo két qua
phén tich nhanh thanh phan CO; cia giéng khoan
CVX - 4X, chat lwu st dung trong minh giai thi via
1a khi khé, c6 thanh phén khi chinh CH4; khoang
51,71%, khi CO2 ~37,00%, N2 ~9,17%.

St dung cong cu phwong trinh trang thai
(EOS) phdn mém Pan system, biéu d6 pha ctia chat
leu giéng CVX - 4X dwgec mod phong nhw Hinh 8.
Phwong trinh trang thai nay dwgc st dung dé tinh
toan cac thong so lwu bién dau vao (d6 nhét, hé s
thé tich,...) cho minh gidi s6 liéu thir via.

Ap subt (pai)
§

a0
Nhigt & (°C)

L] L] L] Lo 1

— Khildng 0.985

— KhilLdng 0.920

Hinh 8. Gidn do pha chdt lwu (theo dp sudt va nhiét dj).
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3.3. Phan tich va minh gidi thir via giam dp

Trén co s& thong s6 diu vao vé via chira va
chat lvu nhw trén, nhom nghién ctru da tién hanh
nhip s6 liéu dong ho vao phan mém chuyén dung.
Xem xét va danh gia tong quan cho thiy, giai doan
thir via gidm ap 3 cap lwu lwong 6n dinh va c6 thé
str dung dé minh giai Hinh 9.

Mot trong cac thong s6 quan trong dic trung
cta thtr via gidm &p nhiéu cap va doi véi chit luu
khi 1a hé s6 nhiém ban thanh hé khéng theo DPinh
luat darcy, nham xac dinh sy phu thudc ctia hé s6

49

nhiém b&n thanh hé téng vao luu lwong khi, tir 46
xac dinh hé s6 skin that (true skin) véi cac luwu
lwong khac nhau dé xac dinh dugc kha nang cho
dong cua giéng trong cac diéu kién cu thé. Két qua
phéan tich quan hé ton hao ap suit véi leu lwgng
khi & cac giai doan gidm 4p trén Hinh 10 cho thay
hé s6 nhiém ban khong theo Pinh luat darcy
~0,83799 (1/Mmscf/d) la phu hop.

Trén do thi Log - log c6 thé nhan thiy, mac du
hé théng diém c6 nhiéu, c6 thé do lwu lwgng khi
khi tién hanh thr gidm ap khong 6n dinh

2280

2270

B
2

N
g

Ap suét (psia)
8

300

3
Lwu lwong khi (MMscfid)

E

5
5

fs0

E)

Thei gian

W@ E3 0

- Ap suat = Luu lvgng

[3 7 7 80 3 % 95 wo ks | 1o

- M& phdng

Hinh 9. Ap sudt & lwu lrong khi thir via giéng khoan CVX - 4X.

D6 thi phan tich hé sé nhiém ban khong tuan theo dinh luat Darcy

350

QM Resuits tlo
B =38.289 -
dps  =1702 psi/MMsc/day

Pi =2298444psia

) =8.3799¢-4 1/(Mscf/day) -

§

; § §

Ap suathieu dung _(psizicp (-E-06)/ MNIscfiday)

g

0001

=« Pressure #1.TP3

o1
Thoi gian hiéu dung (gid)
= « Pressure #1.TP4

100

Pressure #1.TP5

Hinh 10. Ddnh gid hé s6 nhiém bdn khéng tudn theo Pinh ludt darcy bdng thir via gidm dp.



50 Nguyén Hdi An, Nguyén Hoang Pirc/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 63 (1), 40 - 52

tuyét d6i nhw ly thuyét, tuy nhién van cé thé xac
dinh dwoc twong déi kha ndng tham cia via chira.
Két qua danh gia (Hinh 11) cho thiy d6 thdm cta
via chira rit tot dat trung binh ~900 mD (trong
khoang 250+3500 mD) va cao hon gia tri do NDH
danh gia (367 mD) va kha phu hop véi s6 liéu do
mau 16i tai cc loai da chira cho dong RT5, RT5L,
RT6 (Hinh 12).

Két qua dwoc kiém tra lai véi do thi Semi - Log
veé danh gia hé s6 nhiém ban khong tuan theo Pinh
luat darcy, danh gia két qua mé phéng tong quan
tat ca giai doan thir via va so sdnh dw bdo vé dong
khi t6i da tir m6 hinh va tinh trwc tiép tir 3 cap luu
lwong khi cho thiy sw pht hop va tin ciy cao (cac
Hinh 13+15).

D6 thi log-log

=)

.
“"*wl%:——__f___-....__-._

% T *

=
o
k4
&
I}
12}
2
2
= Pt
g .
-
W ool 3 -‘ . PR ‘p-..
T ~ oAt e ?,-53:._...\:“ e A PO
. . .l . ot
a ' DR A N T DR T
g o "'h. 0.‘.'00':.0..';.‘.', -4
= T At De g 4 S e ey
8 ¢ e T S
-] o
v 'l ‘e, . + :
o ] . Y e e
£ 0.001 . e 5 5 4
o R O L .
3 '
- i i .
= .
R .
3
n " -
o 0.0001 A
<
1E-05+
.
[l i
Thei gian hiéu dung (gio)
= +Pressure #1:TP3 =+ Pressure #1 Denv.TP3 = Model 1QMPrs 2 = Model 1QM Deriv 2

Hinh 11. Pdnh gid ddc tinh via chira, tht via gidm dp trén cdp lwu luong ddu tién
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Hinh 12. 56 liéu dé réng, dé thdm mau 16i mé CVX.
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4.Kétluan

Qua nghién ctru va phéan tich két qua thi via
DST giéng khoan CVX - 4X, nhém nghién ctru rat

ra cac két luan sau:

:

:

(psi2/cp (*1E-06) | MMscfiday)
5 8 kB 3B

s

Ap suat hiéu dung
g

- Khi ctia m6 c¢6 ham lwong CO; cao, do do
trong qua trinh thi via c6 mot s6 hién twgng khac
vGi cac giéng khoan thong thwong tai cac do siu
do dac nhw suy gidm nhiét do va ap suat trong giai
doan phuc hoi ap suét;

D6 thj semi-log

R i iind

= +Pressure #1.TP3

Thei gian hiéu dung (gior)
= Model 1QMPrs 1

Hinh 13. Kiém tra hé s6 nhiém bdn khéng tudn theo Dinh ludt darcy trén cdp luu luwong ddu tién.
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Hinh 14. Két qud kiém tra mé phdng téng quan.
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Ap suét (psi)

40 60 0 160

= IPR-Trans Test

120 140 160
Lwu lwgng (MMscfid)

1ho 200 250 240 250

= IPR-LIT

Hinh 15. So sdnh ddnh gid khd ndng cho dong khi ctia via chiva gitra mé hinh va ddnh gid LIT.

- Phwong phap da trinh bay cé thé ap dung
trong nghién ctru thir via giam 4p nhiéu cip cho
giéng khi c6 ham lwong CO; cao;

- Khong str dung giai doan do hoi phuc ap suit
dé phan tich nham loai bé rui ro vé sw &nh hwéng
cta khi ham lwgng CO; cao;

- 'ng dung mé hinh thanh phan (EOS) trong
viéc tinh todn dac tinh chat lwu chinh xac hon tai
diéu kién ap suat nhiét d6 gan diém tdi han;

- B6i twong chira la tip carbonate c6 kha niang
cho dong t6t véi do thdm via chira khoang ~900
mD (nho nhit - 250 mD, 1én nhit - 3500 mD).

Nghién ctru da chi ra dwoc cac nguyén nhan
dac thu ctia khi véi ham lwong CO; cao, danh gia
ruiro va dé xuit hwéng tiép can phan tich truc tiép
trén s6 liéu goc giai doan thir via gidm ap nhiéu
cip cho két qua vé dé tham, hé s6 skin, hé s6
nhiém ban khong theo Dinh luit darcy, kha ning
cho dong khi ctia via pht hop c6 d6 tin cdy cao.

Pong gop cua cac tac gia

Nguyén Hai An - xdy dung dan bai, 1én ké
hoach, xtr Iy s6 liéu, minh giai va kiém tra tién d6
cong viéc; Nguyén Hoang Dirc - thu thap sé liéu,
phan tich va chinh stra ndi dung.
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