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The article focuses on the importance of gathering and analyzing
information related to oil and gas reservoirs, particularly parameters
such as permeability (k), skin factor (S), pressure (p), and temperature
(T). This data is crucial for making significant decisions in adjusting
production technologies, intervening in wells, and near-well bore
treatment. To obtain this information, analyzing data from tests is
essential. Pressure, flow rate, and time data are collected using pressure
buildup testing, where wells are produced at a constant rate and then
shut-in to observe pressure increase over time. Analyzing this data allows
evaluation of permeability, pressure in the drainage region, skin factor,
and other parameters like static pressure. The article also discusses
applying principles of hydrodynamics and flow theory to optimize well
pressure survey programs without disrupting production operations. This
method enables the collection of necessary information while
maintaining continuous field operations and providing comprehensive
technological data. The results were apllied on Bali reservoir in Algeria.
Information gathered from pressure survey programs not only helps fine-
tune and optimize daily production procedures but also significantly
contributes to updating reservoir models. This serves as a basis for future
development decisions within the reservoir. The method has been
successfully applied at Biba field, Algeria.
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THONG TIN BAI BAO TOM TAT

glﬁq trll)f\l}.l.'21 12/2023 Bai bdo tap trung vao tam quan trong ctia viéc thu thdp va phan tich cdc
han bai 21/12/ théng tin vé via chira ddu khi, ddc biét la cdc thdng s6 nhw dg thdm (k), mikc

Straxong 5/5/2024

o205 9/ dé nhiém béan (S), dp sudt (p). thng thong tin nay rdt cdn thiét dé dwa ra
Chap nhan dang 23/5/2024 cdc quyét dinh quan trong trong viéc diéu chinh céng nghé khai thdc, can
Tir khoa: thiép vao cdc gié’r‘lg, va xu ly ving cdn ddy gié’rzg mot cach hiéu qud..”Dé’ c6
dwoc thong tin nay, viéc phan tich dir liéu tw cdc phép thir la can thiét. Cac
s0 liéu vé dp sudt, luu lugng va thoi gian duoc thu thdp théng qua phuong
phdp thir hoi dp, trong dé gzeng dworc khai thdc véi mot téc do cd dinh, sau
dé dong giéng dé quan sdt sw tang dp sudt theo thoi gian. Phdn tich div liéu
ndy cho phep ddnh gla do thdm, ap sudt trong viing thdo kho, mikc do nhiém
ban, va cdc thong 0 khdc nhw dp sudt tinh. Bai bdo ciing trinh bay viéc vdn
dung cdc nguyén ly thuy dong luc hoc va Iy thuyét dong chay dé t6i wu héa
chwong trinh khdo sdt dp sudt giéng ma khong lam glan doan hoat dong
khai thdc. Viéc nay gitip thu thdp théng tin cdn thiét ma van duy tri hoat d‘ong
mé mét cdch lién tuc, dong thoi cung cdp day du thong tin cong ngh_e mo.
Théng tin thu thdp titr cdc chwong trinh khdo sdt ap sudt khong chi gzup diéu
chinh va t6i wu hod quy trinh khai thdc hang ngay, ma con dong gop quan
trong vao viéc cap nhat mé hinh via chita, lam co s& cho viéc ra cdc quyét
dinh vé phdt trién trong twong lai ciia mé. Phwong phdp da dworc dp dung
thanh cong tai mé Biba, Algeria.

Khdo sat ap suit,

Ly thuyét dong chay,
PVT,

Quan ly mg,

Thiy dong luc.

© 2024 Trwong Pai hoc Mo - bia chat. T4t ca cic quyén dwoc bao dam.

1. M& dau via Chl:}’a dAau khi trong moi giai doar‘l khai thac, dé
6 chién lwgc phat trién mé hop ly can phai c6 cac
thong tin vé via chira, dac biét la cac s6 liéu vé do

— boi tham (k), mirc d6 nhiém ban (S), kha ning vé ning

"Tdc gia lién hé voi lwong tw nhién hién tai nhw ap suit p, nhiét do T
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nha diéu hanh (NDPH) kip thoi dwa ra cac quyét dinh
quan trong nhw: diéu chinh cic chi s6 cong nghé
khai thac; sw cin thiét ctia viéc tién hanh cac bién
phap can thiép giéng; xr Iy ving cin day giéng;
ciling nhw cac bién phap xt ly phu hop. Ngoai ra, cac
s0 liéu nay cling la ngu6n thong tin thiét yéu trong
viéc hiéu chinh va lam chinh xac mé hinh via chira,
gitp dwa ra cac dw bao chinh xac hon trong cong
tac quan ly va phat trién mo.

DE c6 dworc cac thong tin trén cin phai phan tich
tai liéu thu dwoc qua phép thir d6 1a cac sd liéu néu
quan hé 4p sudt, lvu lwong, thoi gian (p - q - t). Viéc
do lvu lrgng tién hanh trén miéng giéng thong qua
s0 liéu dau ra & binh tach do, con gia tri 4p suit
dworc do truc tiép & day giéng hodc & mot khoang
cach ndo do roi quy vé ap suat day giéng (diém gitra
khoang m¢ via) (Lé va nnk,, 2017). Hién nay, phd
cip nhit la phwong phap thir hoi ap. N6i dung cta
phwong phap la sau khi tién hanh khai thac giéng
vGOi tdc d6 khong doi (qi1), thuce hién dong giéng
(déng con tai dau giéng dé co qz = 0), sau dé theo
doi sy gia tang ap suit & day giéng theo thoi gian
trong khoang t va At nao do6 (Hinh 1). Khi phan tich
tai liéu nay ta c6 thé danh gia do tham (k), ap suét
trong viing thdo khd (p), mirc d6 nhiém ban (S),
tinh khong déng nhat hodc bién ky thuit thi ta c6
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Hinh 1. Sw thay do6i dp sudt va lwu lwong khi
thir hoi dp giéng khai thdc dau.

cac gia tri p sudt tinh pys. Cong viéc nay dwoc tién
hanh Ian d4u sau khi giéng dwoc hoan thién va sau
khodng thoi gian khai thac nhat dinh (mot quy, nira
nam hodc 1 nam,...) phai tién hanh th dinh ky

nham diéu chinh ché& d6 khai thac. Viéc thir cling c6
thé dot xuit néu giéng lam viéc bat thuwong.

Bai b4o nay trinh bay vé viéc vin dung cac nguyén
ly thily dong luc hoc va ly thuyét dong chay dé t6i
wu chuwong trinh khao sat ap suit giéng, gidp thu
thip dd théng tin cin thiét ma khong can dong
giéng/dirng khai thac (théng thwong cin 4 ngay
dong giéng dé ap suit 6n dinh), gitip dwa ra mot giai
phap hiéu qua cho viéc vira cd thé tién hanh thwong
xuyén chwong trinh khao sat ap suit (do khéng anh
hwdng nhiéu dén hoat déng khai thic), vira thu
thip diy du cac thong tin cong nghé mo can thiét.
biéu nay da giup cho NDH dau khi c6 day dua co s&
cho viéc diéu chinh, t6i wu khai thac md/cac giéng
hang ngay. Ngoai ra, viéc c6 day du vé so lwong
cting nhw chat lwgng thong tin cling dong gop 16n
cho cong tac cip nhat mo hinh via chira, lam tién dé
quan trong cho viéc dwa ra dinh hwéng phat trién
cho céc giai doan ti€p theo ctia mo.

2.Van dung cac nguyén ly thity dong lwc hoc va
ly thuyét dong chay dé t6i wu chwong trinh
khao sat ap suat giéng, gitp thu thip da thong
tin cin thiét ma khong cin dong giéng/dirng
khai thac

2.1. Phdt trién mé réng dinh ludt Darcy cho
diéu kién thwc té giéng khai thdc la dong chady
giad 6n dinh (hodc chwa 6n dinh) va hwong tam

Dinh luat Darcy (phwong trinh 1) la dinh luét co
ban va noi tiéng nhit trong cong nghiép dau khi, n6
dworc thiétlap dwa trén cic luan cir vé dong 6n dinh,
trong dé dac tinh dong khong phu thudc vao thoi
gian (Hubbert va nnk,, 1956). D€ c6 thé mé ta dong
thoi mai lién két gitra dong véi ca hai yéu t6 khoang
cach va thoi gian, cho phép danh gia téc do thé tich
ctia dong (luu lwgng) va ap suit theo khoang cach
va thoi gian cin phai xiy dung mot phwong trinh
tong quat mo ta dong chay, tir d6 trén co s& cac gia
thuyét ta c6 thé tim 10i giai cho phu hgp véi tinh
chit cia chit luu, theo cac diéu kién bién va diéu
kién ban du. Vi thé, sau khi da c6 cac khai niém vé
dong 6n dinh, ta sé m& rong thém cac khai niém vé
dong hwdng tam théng qua viéc xay dung phuwong
trinh vi phén tong quat phi tuyén, tién hanh tuyén
tinh hoa cho cac loai chit lvu khong chiu nén nhw
nwdéce, kém chiu nén nhw dau thoé va chat lwu chiu
nén nhw khi thwee. T d6, tim cacloi giai cho cac diéu
kién tam thoi (chwa 0n dinh) va diéu kién 6n dinh
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va gia 6n dinh cho cic chit lwu khong chiu nén va
chiu nén.

Pe—Pur = poz (In245) ()

n

Trong dé: q - lwu lwgng dong chay, cm3/s; pe, pws -
ap sudt ving thao kho va ap suit day giéng, atm; k -
do6 thdm, D; re, rw - ban kinh viing thao khé va ban
kinh giéng, cm; S - mitc dd nhiém ban, khong thi
nguyén; h - chiéu day via, cm.

Trén co s& phwong trinh Darcy, két hop véi dinh
luit bao toan khoi lwong, ta thiét 1ap dwoc phwong
trinh vi phin téng quat cho dong chdy hwéng tim
trong moi trvdmg rong nhw sau (Dake, 1978):

19 (.9 cd

ror(75) =5 ot @

Trong d6: r - khoang cach téi giéng, cm; t - thoi
gian chay, s; 4 - d6 nhot, cp.

Tl phwong trinh vi phin tong quat nay, ap dung
véi diéu kién bién ctia dong chay gia 6n dinh hoac
chwa 6n dinh ta thu dwoc phwong trinh 4p dung
cho diéu kién chdy thuc té cla cac giéng khai thac
nhuw sau:

_ 1 44

P~ Pwr = % (E In yCard + 5) 3)

Trong d6: P - ap suit via trung binh, atm; A - dién

tich ving thao kho; Cs - yéu t6 hinh dang Dietz,
khong thir nguyén; ¥ - s6 mii cta hing s§ Euler =
1,781.

2.2. Ung dung phwong trinh dong chdy hwéng
tdm cho ky thudt thir giéng giam dp nhiéu téc
do thir

Nguyén ly dong chay (x€p chong 1o giai): Nguyén
ly dong chay dwoc xtr ly bang phwong phap xép
chbng trong toan hoc véi dinh nghia 1a véi phwong
trinh vi phan tuyén tinh bic hai thi téng s6 bat ky
cac loi gidi riéng déu la 1o gidi cia phwong trinh.
Nguyén ly dwoc xem la mot cong cu tét cho cac ky
s mo khi thuc hién cac 161 gidi cho bai toan dong
phttrc tap ma khong nhat thiét phai gidi day da
phwong trinh vi phan cho méi trvdmg hop. Chang
han, theo nguyén ly trén, sw thay doi 4p suat tai mot
diém bat ky trong mé 1a téng cac thay doi tai diém
do6 da xay ra do viéc khai thac ctia cac giéng trong
mo. Hoac néi mét cach khac 1a sy phin bé ap suit
trong mo theo khong gian va thoi gian do cac giéng
khai thac gy ra thi khi xem tac dong mdi giéng c6
thé dit chiing & bt ky vi tri ndo trong mo cling nhw
bat ky thoi gian nao trong qua trinh Khai thac. St
dung phwong trinh giam ap khong thir nguyén ta

thiét 14p dwoc phwong trinh ap suit trong giéng tai
thoi diém t, (Matthews va nnk., 1954).

n
% p; + own) = Zlﬁ%PD (tpn —tpj-1) +
qnS (4) ,

Trong d6: p; - 4p suat via ban dau, atm; Pp - 4p suit
khoéng thir nguyén; q; - luvu lwong cic cip, cm3/s; tp
- thoi gian khong thir nguyén.

Ky thuét thir nhiéu toc do:

bay la phép thir tong quat va phirc tap nhat
(Pinson va nnk.,, 1972). Trong cac khoang thoi gian
khac nhau ta khai thac véi cac luu lwong khac nhau.
Biéu d6 téc do c6 thé bat ky nhung phé bién la theo
bic thang ting hodc giam dan va ciing khong loai
trir c6 giai doan q = 0. D€ xtt Iy, ta 4p dung day da
phwong trinh x€p chong (4) va bién doi theo cach
chia hai vé& cho g, d€ co.

ﬂ (pi+pwfn) _ an

= an B 1 4n
S (5

Trong do: pw - ap suat &n dinh va dwoc do tai thoi
diém cu6i mdi giai doan khai thac. Ky thuat phan
tich la vé do thi.

n
) ¢ N 2y (tpn — tj1)  (6)
n 1 9n

Vi dd déc dwong thanglam = ﬁ va giao cat
tung d6 & gia tri mS (Hinh 2).

Veé nguyén tic, can ctt vao m ta tinh dwgc kh hoic
(pi"‘pwfn) = b

Adn

pp (tpn —tpj—1) +

(k) va can ct vao diém cat truc tung

ta tinh dwgc mirc dd nhiém ban (S).
Chuyén ddi phwong trinh (6) qua don vi field ta co:

-3 kh (Pi—Pwsn\ _ vn44j _
7,081073 2 (P2 = 32l (2,

tpj-1) +S (7)
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Q2

0 t1 bt ts tp1 o Aq.
" ! Z Lpp(tp,- thy)

1 Hp

Hinh 2. Sor db téc d6 (a) va ky thudt phan tich (b) cho phép thir nhiéu téc dé.

hoac (8)

(BBetn) = 141,285 50 2 p (1, —
o “en 1417, Pp(lpn

to,,) + 5]

vadodéc m = 141,245 k= 141,220

kh mh

Ky thuat thir nhiéu toc dd thwong thay cho thir héi
ap dé xac dinh cac théng s6 co ban ciia mé trong
truong hop bat tién do viéc dong giéng sé& dan dén
sut giam san lwong va nhitng kho6 khan gap phai khi
khéi dong lai giéng (Dietz va nnk,, 1965).

DE c6 gia tri 4p sudt cAn bang ban dau p; thi trudc
khi thit, cin phdi dong giéng dé biét 4p suit cin
bang, d6 1a mot tré ngai lom, dic biét 1a d6i véi cac
giéng dang khai thac binh thudng. Ta c6 thé khic
phuc van dé nay bang cach phan tich theo s6 liéu 4p
sudt day giéng va lwu lwong khai thac trwede khi thi
(Odeh va Jones, 1965). Gia str c6 mét giéng véi lich
str khai thac chi ra trén Hinh 3.

Khai thac Thir i

------

N
N

S

Hinh 3. Sor 0 khdo sdt cho mét giéng da khai
thdc véi cdc téc do khdc nhau.

Trwdc khi thit, giéng dang khai thac véi luu lwong
qn, tai thoi diém ty va ap suat day 1a pwm voi thoi

gian thir bat ky t, vdi téc do qn thi 4p suit & day
giéng pus sé tinh theo céng thirc x&p chong:
2mkh

n
— i Pwin) = Zlﬁqub (tpn —tpj-1) +

S (9)

Trong dé: p; - 4p sudt day giéng & thoi diém t = 0;
Y - bao gom tit ca cac téc d6 da khai thac.

Ta c6 thé phan chia lich str khai théc trén hinh 3
thanh 2 giai doan (giai doan khai thac va giai doan
thir) va ap dung (9) cho c4 hai.

N
%(Pi - own) = Zlqu[pD (tDN +
Stpn — tpj—1)] +anS+

n
(D 440 (8ton = 6toj-1) + (@n -

an)s) (10)

Trongdo: Ot =t, -ty vadt, =t -t voij2
N+1.

Néu thoi gian khai thac cudi cung lén hon rat
nhiéu thoi gian thik ty - tyg >> t, thi:

N
ZlqupD (tpy + Abtpyp —tpj—1) =

N
ZlqupD (tpn —tpj-1)

N
va ZlACIjPD (tpy —tpj-1) +qnS =
2nkh
ET(Pi — pwrn) (11)
Z'I‘h]:;}}; (11) vao (10): o
i s
—— (pi = Pwrn) — —— (Di — Pwyn)
m o
= Z Aqjpp (A6tpy —b8tpj—1)
N+1

+ (Qn - qN)S
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2mkh
i
n
ZNHqupD (A8tpy —Otpj—1) + (qn — qn)S

(pwa - pwfn) =

o . . 2rnkh
Chia hai vé cho qn - gn va :
PwfN—Pwfn —
dn—an
£ zn = Stpn — Otpi_1) + S
nkh Niqdn— AN pp (Otpn Dj—l)
Chuyén qua don vi field:
PwfN—Pwfn —
dn—an n
HoBo 44 — 5t
11,200 (3 B py (6t —Stpj1) +
S) (12)

Trong do: B, - hé s6 thé tich ctia dau, rb/stb.

Db thi sé c6 d déc m = 141,2 % va diém giao
catla mS. Tir d6 ta c6 thé tinh dwoc do tham (k) va
mirc dd nhiém ban (S).

Nhw vay day la mét ki thuat thudn loi cho cac
phép thir thong thwdong, Diéu kién nhit quyét ty - t-
1>> t, s& dap trng dé dang vi thoi gian t, thwdmg can
phai ngan dé dam bao diéu kién chwa &n dinh. Tuy
nhién, trong &ng dung thuc t€ cling can phai lwu y
dam bao thém diéu kién dong chay khéng bi bién
doi pha (dé cac tham so B,, p khéng bi thay doi
manh va van dwoc coi 1 hang s6).

2.3. Cdac lwu y vé tinh chdt pha trong mé ddu

Trong tAng chita c6 sw ti€p xuc clia ba pha 1a ran
(da chira), pha long (diu, nwdc) va pha khi. Ngoai
ra, tinh cht ciia mdi pha trong téng thé déu cé anh
hwdng nhit dinh dén qua trinh khai thac. Cac tinh
chat ndy sé tao ra sy twong tac 1an nhau gitta cac
pha (Dake, 1978).

Cac tinh chat vat ly cta cic pha thwong duoc xem
la tinh chit déng luc hoc vi né chi phéi téi dong
chdy cta chat Ivu. V&i da chira, tinh chit dong luc
hoc quan trong nhét lién quan dén kha nang chira
va di chuyén ctia chat lwu danh gia qua d6 rong va
do6 tham. D6i véi cac chit lvu 1ong khi thi cac tinh
chit PVT néu moi twong quan gitra thé tich V, ap
suit p va nhiét do T la c¢6 y nghia nhét, dic biét la
chit luwu thé khi. Cac tinh chat PVT bao gobm méat do
p, d0 nhot , hé s6 nén dang nhiét ¢, phwong trinh

trang thai ctia khi, yéu t6 thé tich B hodc hé s gian
nd E.

DAu thoé dwoc xem 1a bdo hoa khi tai nhiét d, ap
suat bat ky khi ma chi can gidm nhe ap suit thi mét
lwong khi nao d6 sé dwoc gidi phéng. Con néu
khong thi dwgc xem la dau dwdi bao hoa. Trang thai
dwéi bao hoa ham y lwong khi c6 sén 1a khong du
so véi kha ning hoa tan cta dau, ldc d6 khéng cd
khi tw do tiép xtic véi dau va dé dat dén trang thai
bao hoa cin phai c6 thém khi. Ap suat tai thoi diém
bat dau xudt hién khi tach ra khoi dau dwoc goi 1a
ap sudt bao hoa pp.

Tr 4p sudt ban dau p; dén ap suit bao hoa py, khi
khéng dworc giai phong, ddu don pha chiu nén nhe
nén thé tich cling bi ting nhe, B, dat gia tri cwc dai
tai p, sau do6 hién twong gidn né ti€p tuc nhwng bi
chi phoi nhiéu hon bai sw gidi phong khi nén thé
tich gidam. Ngoai ra, khi xuat hién thém pha khi thi
sé& dan t&i d6 thAm hiéu dung k ctia dau va do nhét
cling bi giam theo.

3. Ap dung cho viéc T6i wu quy trinh khao sat
ap suat giéng cho mo Biba, Algeria
3.1. Gidi thiéu vé mé Biba

M6 Biba nam & sa mac Sahara, cach thu do Alger
cia nwéc Cong hoa Algeria khodng trén 500 km
theo huwdng Pong Nam va cach thi pha tinh Hassi
Messaoud khoang 100 km theo huéng Pong Bic.
M6 bat dau di vao hoat dong tir ndm 2015 véi lvu
lwong khai ban dau khoang 20.000 thung
dau/ngay theo co ché gidn né va giam ap tw nhién
(chua co suw hd tro 4p sudt tir nwéc bom ép va hé
théng khi ning) véi tong s6 16 giéng khai thac tir
doi twong da chira cat két ting Hamra (Nguyén va
nnk., 2018). Tong san lwgng khai thac tich liy hién
tai woc dat khodng 8% trit lwong dau tai chd, twong
dwong 30% so véi tong triv lwgng dau c6 thé thu
hdi (GBRS va nnk,, 2022).

Do thiét ké cau tric cua cac giéng khai thac dau
khong lap dong ho do 4p suit nén khong thu thap
dwoc thong tin vé ap suit day giéng thwong xuyén
trong qua trinh hoat dong giong nhw cac thong s6
khac (lwu lwong, ap suat va nhiét do dau giéng,...).
Khi cin tién hanh khao st ap suit giéng/via, Nha
diéu hanh (NDPH) cn tha dong h6 ap suit xudng
day giéng bang cap toi dé€ khao sat gia tri 4p suit
doc theo than giéng. Cac budc chinh cho quy trinh
khdo sat ap suit tinh va 4p suit dong ciia NDH hién
nay nhu sau:
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Quy trinh khao sat ap suat tinh: dong giéng 4
ngay dé cho 4p suit 6n dinh va phuc hoi; van
chuyén thiét bi cap toi ra vi tri giéng; tha dong ho
do 4p suit bang cap toi; c modi khoang tha 500 m
thi dirng lai 2 tiéng (cac khoang 500 m, 1.000m,
1.500 m, 2.000 m, 2.500 m, 3.000 m, 3.500 m; chiéu
sau ndc via); tai chiéu sdu ndc via dirng lai va khao
sat 4 tiéng) dé khao sat; kéo thiét bi 1én bé mat va
ti€p tuc khdo sat theo cic diém dirng nhw lwot tha
thiét bi; két thic qua trinh khao sat.

Quy trinh Khao sat ap suat dong: dam bao giéng
dang khai thac 6n dinh (ap suat miéng giéng
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khong thay déi; tha dong ho do 4p suit bang hé
théng cap toi va khao sat trong qua trinh tha; ctr
mdi khoang tha 500 m thi dirng lai 30 phut (cac
khoang 500 m, 1.000 m, 1.500 m, 2.000 m, 2.500 m,
3.000 m, 3.500 m; chiéu siu ndc via); tai chiéu sdu
nodc via dirng lai va khao sat 4 tiéng); kéo thiét bi 1én
bé mat va tiép tuc khdo sat cac diém dirng nhw lwot
tha thiét bi; két thic qua trinh khao sat.

Véi quy trinh NDH 4p dung nhw trén sé c6 cac
nhwoc diém sau day:

- Khi khdo sat ap suét tinh can phai déng giéng it
nhit 4 ngay, dan t&i san lwong toan mé bi anh
hwéng vi cac giéng hién nay déu dang khai thac gan
nhuw t6i da tiém nang, khong c6 kha nang ting bu
giéng khic (wéc tinh méat tr 1.000+2.500
thung/ngay, phu thudc vao kha nang khai thac tirng
giéng).

- Do dac thu vé diéu kién an ninh, an toan lao dong,
moi cong tac van hanh cho hoat dong tha cap toi
phdi dwoc tién hanh trong ban ngay (6+18 h),
khéng dwoc trién khai trong ban dém. Két hop véi
yéu té vé dam bdo chi tiéu san lwong dau khai thac
toan md, mdi lan khao sat 4p sudt mé thi NDH chi
tién hanh khao sat ap suét tinh hodc ap suit déng
(do gi¢i han thoi gian do). Cac lan trién khai thuong
cach nhau rit lau (d€ giam thoi gian dirng hoat
doéng cho giéng).

- V6i dac thu chi khao sat dwoc ap suit tinh, hodc
ap suit dong & mot thoi diém theo cach lam ci, cac
théng tin thu dwgc khong da dé xac dinh cac thong
sO can thiét cho viéc quan Iy mo6 nhw: khéng danh
gia dwoc chi s6 khai thac giéng PI, khong xac dinh

dwogc chénh ap (pws — pwt), khong danh gia dwoc
mttc d6 nhiém ban (8S),... Viéc thiéu cac chi s6 quan
trong nay da gy kho khan trong viéc NDH thiét 1ap
dwoc ché do khai thac tdi wu, 1én ké hoach va tim
cac bién phap can thiép giéng hop ly dé duy tri, gia
tang san lwong toan mo.

- Do 4p lwc ctia viéc dam bao chi tiéu san lwong dau
khai thac, cong tac khdo sat ap suat tinh dwoc thuc
hién v&i s6 1an rit han ché (thwong chi tién hanh 1
nam/lan/giéng). Pac biét trong béi canh quy giéng
ngay cang bi hao hut do hién twong lang dong cin
mudi/asphalten thi nhiéu giéng chu lwc (Biba-14,
19b, 21, 22,..) khong dwoc thuc hién khao sat ap
suit tinh trong khoang thoi gian dai.

3.2. Téi wu va xdy dwng lai quy trinh khdo sdt
dp sudt giéng cho mé Biba, Algeria

Trén co s& ing dung cac nguyén ly cla ki thuat
phén tich gidm ap nhiéu toc do, két hop véi danh
gia diéu kién hoat dong thuc té€ & hién treong khu
v mo, cc tac gia da tién hanh t6i wu va xay dung
lai quy trinh khdo sat ap suit déng. Quy trinh méi
nay dwoc thiét ké dé dam bao céng viéc hoan thanh
trong thoi gian ban ngay (bat dau tir 6 gidr sang va
két thuic trudc 6 gior t6i). Viéc toi wu quy trinh da
gilip tim ra cac thong tin thily dong lwc cin thiét cia
mo phuc vu cho viéc thiét ké va diéu chinh ché d6
khai thac nhw d6 tham, hé so skin, chi s khai thac
cuia giéng, p suit via ban dau. Quy trinh khdo sat
ap suit déong médi sau khi t6i wu nhw dwdi day
(Bang 2):

Bdng 2. Qud trinh khdo sdt dp sudt dong theo co’ ché gidm dp nhiéu cdp.

Thoi gian P sdu (m) | Luu lwong | Co cbn
6:15 Coéng tac chuin bi, cho giéng 6n dinh
8:15 0 Luwu lvong#1 Co con #1
8:35 500 Luu lugng#1 Co con #1
8:50 1000 Luu lugng#1 Co con #1
9:05 1500 Luu lwgng#1 Co& con #1
9:20 2000 Luu lwong#1 Co con #1
9:35 2500 Luu lwong#1 Co con #1
9:50 3000 Luu lwong#1 Co con #1
10:05 3500 Luu luwgng#1 Co con #1
10:20 Noc via Luu lwgng#1 C& con #1
12:20 Noc via Luu lwong#2 C& con #2
14:20 Noc via Luu lwgng#3 C& con #3
16:20 Kéo dong ho
17:30 Két thic kéo dong ho
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- Str dung phwong trinh trang thai dé tinh toan dw
bao bién d6i tinh chat lwu bién PVT ctia chat luu,
tim dworc 4p suat bio hoa ctia dau via rng véi tirng
giéng khao sat (Nguyén va nnk., 2021). Qua d6 xac
dinh dwoc ngudng luwu lwgng khai thac an toan dé
dam bao khong bi tach pha khi trong qua trinh khao
sat.

- Chuyén dong sang thiét bi do lwu lwgng. Dam bao
dong van dang 6n dinh véi 4p suit miéng giéng &
ché d6 khai thac hién tai.

- Khi dat ché do on dinh, tha dong h6 do ap sut
xudng long giéng bang hé théng cap toi. Clr moi 500
m thi dirng lai do 10 phut cho t&i do sau ndc via (vi
du 500 m, 1.000 m, 1.500 m, 2.000 m, 2.500 m,
3.000, 3.500 m, chiéu siu ndc via), theo di va ghi
lai p suit va nhiét d6 miéng giéng. S6 liéu thu thap
dwoc & giai doan nay phuc vu cho viéc xay dung
gradient ap sudt doéng, lam dau vao cho viéc can
chinh dwong dac trung dong chay trong long giéng
VFP (Vertical Flow Performance lift) - mot trong
nhitng tham sé rat can thiét trong ky thuit tinh
toan diém nat Nodal. Chi tién hanh khio sat
gradient & lwot tha thiét bi do sw sai khac s6 liéu
gitta lan va kéo khong nhiéu, dong thoi dé c6 da
thoi gian tién hanh khao sat 3 cip luu lwong & bwée
ti€p theo trwdc khi hét gior lam viéc theo quy dinh
an toan (két thic truwdc 18h).

- Khi dong ho6 do ap suit & chiéu sau ndc via, ddm
bao lai Ian nita giéng van dang & ché do do luu
lwong bé mat (thik giéng), tién hanh thyc hién giam
ap 3 ché do (twong Gmg véi 3 ché d6 ap suit miéng
giéng), khoang cach gitra cac budc phu thudc va
tiém nang khai thac va ap suit bdo hoa tirng giéng:

e 2giorvdi ché do ap suat miéng giéng 1;

e 2 giorvdi ché do ap sudt miéng giéng 2;

e 2girvdi ché do ap suat miéng giéng 3;
e Kéo dongho lén;
Thu don hé thong cap toi.

3.3. Két qua dp dung trién khai cho cdc giéng
khai thdc 6 mo Biba

Quy trinh méi da dwoc ap dung cho toan bd 14
giéng khai thac mo Biba hién tai. Cac tai liéu thu
dworc theo quy trinh nay da gidp NPH c6 thé xir ly
va tinh toan dwoc cac thong so thiy dong luc hoc
quan trong ciia mo nhw ap suit via, chi s6 khai thac,
mitc d6 nhiém ban, d6 tham,... Viéc khao sat theo co
ché gidm ap, khong phai dong giéng khai thac trong
qua trinh thu thip da gitp cho NPH c6 thé tién
hanh khdo sat ap suat thwdng xuyén (trung binh 1
thang/lan/giéng) hodc thuc hién bat cit lic nao
dong thai giéng c6 biéu hién bit thwong do cong tac
khdo sat khong anh hwdng dén san lwgng khai thac
toan mo trong khi cho sai s6 chip nhin dwgc so véi
phwong phap thong thwong (sai khac vé két qua ap
suit via khoang 1 atm). Két qua ap dung clia mot sd
giéng tiéu biu (xr Iy bang phin mém Pipe Sim)
dworc trinh bay trong cac Hinh 4+6 (GBRS va nnk,,
2022). Tir ba gia tri ap suit thu dwoc trong qua
trinh gidm 4p (diém chdm xanh), st dung phwong
phap da néu & trén ta tinh dwoc gia tri dp suitviala
giao ctia dwong quan hé ap suat - lwu lwong véi
truc tung.

Dwa vao viéc c6 day da vé mat s6 lwong cling nhw
chit lwong thong tin thu thap dwoc cta viéc khao
satap suat (Bang 3), NDH da kip thoi ¢ nhitng diéu
chinh cén thiét trong qua trinh diéu hanh khai thac
mo. Pua ra sy phin b6 hop ly vé san lwgng khai
thac cic giéng, ddm bdo dat dwoc muc tiéu san

Bdng 3. Két qud minh gidi cdc thdng sé via chira mét s6 giéng khai thdc mé BRS theo phwong phdp
khdo sdt toi wu.

Giéng Ap suit via Chi s6 khai thac Po6 tham Hé s6 skin
(psi) (stb/d/psi) (mD) i
Biba -9 5502 0,46 8,97 12,1
Biba -16 4663 1,77 32,05 13,4
Biba -17 4271 0,61 4,12 1,5
Biba -19 4903 1,95 49,68 44,1
Biba -21 4228 4,56 49,21 5,1
Biba -22 4050 6,22 49,73 2,8
Biba -24 5635 2,05 18,64 2,5
Biba -25 5184 1,29 14,25 6,4
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lwrong tong toan mé ma van gitr dworc cac giéng khai
thac an toan, 6n dinh. Pong thoi

79
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Reservoir | Sand | Fluid model

Reservoir pressure: 5448 psia
Resenvoir temperature: 1202 degC ’ 40 Time m/RT | Temp. Pres.
IPR basis: Olgud OGas g HHMM] | [m] [l | [baral
Productiyinde 250569 | STaldps) 4223 o 580 j:fg 1”;7'?:0
Use Vogel below bubble point:|V] 4600 10:12 1000 81.80 137.40
Use test data: W 4400 10:33 1500 92.40 169.90
. o0 10:53 2000 101.07 200.60
Test type: ® Muttipoint () Isochronal 14 3500 10700 333,40
i ;:zg 11:35 3000 114.10 264.10
11:55 3500 118.60 296.00
*|psa ' e 1210 3736 | 11970 | 309.20
45458 40 14:05 3849 | 12000 | 313.50
40 3200 16:02 3849 120.20 303.60
1 E 3000 18:14 3849 120.40 292.00
2800
; 2600
" 200
2200
2000
1800
1600
1400
1200
1000
800
600
400
200
0
[] 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000
Q(STB/d)

Hinh 4. Két qud minh gidi sé liéu khdo sdt dp sudt giéng Biba-24.

Reservoir | Sand | Fluid model

Reservor pressure: 4050 psia
Resenvoir temperature: 2498 degf v 4000 Time m/RT Temp. Pres.
1PR basis: ®liqud O Gas 3800 [HH:MM] [m] re [bar.a]
A p 755 0 58.60 39.95
Productivity index: 6224387 STB/(d.psi) 3600 513 500 7570 58.7
Use Viogel below bubble point: /] 3400 827 1000 83.90 81.38
Use test data: Tl 8:40 1500 93.60 107.99
! - 3 8:55 2000 10450 | 137.86
Tes!rype: ® Multipoint lsochronal 300 9:12 2500 109.70 170.98
9:26 3000 114.30 202.63
Q Puf 2800 944 3500 117.90 | 233.81
L STR/d | psia v *00 10i15 3750 119.10 249.25
i | L
L2165 37814 wn : . =
13 |18 319 & aw
8
& 2000
é
1800
1600
1400
1200
1000
800
600
400
20
0
0 2000 4000 6000 8000 10000 12000 14000 16000 18000

Q(STB/d)

Hinh 5. Két qud minh gidi sé liéu khdo sdt dp sudt giéng Biba -22.
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General | Tubulars | Deviation survey | Downhole equipment | Artificial lift | Heat transfer | Completions | Surface equipment

A COMPLETIONS

81

Name Geometry pro... Fluid entry Top MD MiddleMD  BottomMD  Type Active  IPR model
ft v |ft vlit v

1 [oHt Vertical * |Single point ~ 12729.66 OpenHole v [WellPl -]
+
Reservoir | Sand | Fluid model

Reservoir pressure: 4660 psia

Reservoir temperature: 248 degf

PR basis: ® Liquid Gas

Productivity index 2521722 STB/{d.psi)

Use Viogel below bubble point: [/

Use test data: /!

Test type: ® Multipoint Isochronal

Q Pwi
STB/d v |psia

1 /2084 38685

2 [1776 30407 -

3 1335 41107
] [HH:MM] m] £ [bar.a]
[ 8:34 0 34.80 38.05

8:54 500 73.60 58.72

9:09

85.10

927 1500 95.00 115.35
9:45 2000 102.70 148.1
10202 2500 107.70 180.9
1021 3000 112.70 213.44
10:41 3500 116.40 245.59
1055 3753 117.40 260.47
13:11 3753 117.50 265.47
1555 3753 117.40 270.28
2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500 9000
Q(sTB/d)

Hinh 6. Két qud minh gidi s6 liéu khdo sdt dp sudt giéng Biba -21.

ciing giup NDPH cht déng 1én ké hoach xtr ly, can
thiép giéng cho cac giéng c6 mirc dd nhiém ban 16m,
chi s6 khai thac cé biéu hién suy gidm so véi giai
doan ban dau.

4.Kétluan

Nghién ctru nguyén ly thiy dong lwc két hop ly
thuyét dong chay cho diéu kién cu thé mé Biba,
Algeria da dwoc ap dung sang tao cho cac vin dé
sau:

- Nghién cttu nay danh gia mot cach toan dién tir
tong hop ly thuyét, tiy bién va ap dung cho diéu
kién bién cu thé ctia md, phan tich khai thac via
chiva/céc giéng dé diéu chinh, t8i wu chwong trinh
khao sat vira ddm bao muc tiéu ki thuat va an toan
thi cong (gitip toan bd qua trinh khao sat dién ra
trong thoi gian ban ngay theo yéu cu vé tiéu chuin
an ninh cda nwéc chu nha).

- Van dung cac nguyén ly thay dong lwc hoc va ly
thuyét dong chay dé mé rong ap dung cho diéu kién
khai thac thuc té€ ctia giéng (dong khong dn dinh
hodc gia 6n dinh).

- Van dung ki thuat minh giai tai liéu ap suit theo
co ché giam ap nhiéu toc d6 dé xac dinh dworc gia tri
ap suit via ma khong can déng giéng nhw phwong
phap théng thwong (yéu ciu phai cé giai doan dong
giéng d€ xac dinh ap sudt via tir phan tich hoi ap).

Qua dé nhom tac gia da xay dung lai dwoc quy
trinh khao sat ap suat mdi, giup thu thap dwoc gia
tri p suit via véi sai s6 rat nhé ma khong can dong
giéng khai thac, giam thiéu tdi da viéc anh hudng
dén muc tiéu san lwong khai thac toan mé va rdi ro
vé vin dé goi dong vé&i nhirng giéng c6 dong thai
kém (kh6 hoac khong goi dwgc dong sau mot
khodang thoi gian dong giéng). Nho cdi tién nay da
gidp ting cwong tin suat khao sat cac giéng, dic
biét c6 thé tién hanh ngay ca trong diéu kién bi ap
lwc rat manh vé van dé san lwong, cung cip du va
kip thoi cac thong tin can thiét 4 NDH mé dau khi
chu dong trong cong tac diéu chinh t6i wu cac chiso
cong nghé khai thac, t6i wu phan b6 san lwong gitra
cac giéng. Pam bao vira dat dwoc muc tiéu san
lwong va muc tiéu duy tri an toan mo cho khai thac
dai han.
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Pong gop cac tac gia

Nguyén Hai An - xay dwng dan bai, 1én ké hoach,
xtt Iy s6 liéu va kiém tra tién d6 cong viéc; Nguyén
Thé Vinh - tong hop phwong phap luin va luin giai
két qua nghién ctru; Nguyén Hoang Ptrc - thu thap
s0 liéu, phan tich, minh gii s6 liéu va thwc hién
chinh stra n6i dung.
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