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Tom tat

(6ng nghé khoan kiém soat ap suat da dugc nghién ctiu va ap dung ngay cang phé bién trong hoat dong khoan dau khi. Cong nghé
nay cho phép thi cong an toan trong diéu kién phtic tap, tiém an rdii ro nhu ctta s6 khoan hep, nudc bién sau, da niit né, di thudng ap sudt
va nhiét do... ma phuang phap khoan truyén thong khé hoac khdng thé thuc hién dugc. Bai béo trinh bay cac nghién cGu dénh gi hiéu
qué cta phuong phap khoan kiém sodt ap sudt khi khoan qua cac diéu kién phdc tap néu trén 6 Viét Nam va xay dung mo hinh tinh todn
cac thong s khoan kiém soat ap sudt khi thi cong giéng khoan bé CGtu Long trong diéu kién nhiét do cao, ap sudt cao.

Turkhoa: Khoan kiém soét ap sudt, phan dp bé mat, ap sudt cao - nhiét d6 cao, bé Ciru Long.

1. Gidi thiéu
1.1. Céng nghé khoan truyén théng

Cong nghé khoan truyén théng (CD) la hé
théng khoan véi hé tuan hoan dung dich még
véi khong khi, mun khoan dugc dua tu day
giéng lén bé mat réi di dén céac thiét bj tach
khi va tach chat ran dé xt ly. Trong cdng nghé
khoan truyén théng, dung dich khoan dugc
thiét ké véi muc dich duy tri ap suat day giéng
I6n hon ap suat via (khoan trén can bang)
va nhé hon 4p suat vé via dé dé phong hién
tugng chat luu tur via xdm nhap vao giéng khi
ngling tuan hoan trong qua trinh ti€p can va
tranh hién tugng mat dung dich. Hinh 1 mo ta
su thay d6i 4p suat day giéng trong qua trinh
khoan & trang thai tuan hoan va ngiing tuan
hoan.

Tuy nhién, d6i véi cac giéng ¢ clia s6
khoan nho (gia tri ap suat via va ap suat vé via
gan nhau), su chénh léch ap suat day giéng
gilia trang thai tuan hoan va ngling tuan hoan

Ngay nhdn bai: 18/11/2019. Ngay phdn bién ddnh gid va stia chifa: 18/11 - 19/12/2019.

Ngay bai bdo dugc duyét ding: 26/12/2019.
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c6 thé vuot qua cac gia tri gidi han cla clfa s6 khoan, dan tdi hién
tugng mat dung dich khi khoan va chat luu via xam nhap vao giéng
(hién tugng kick) khi ngling tuan hoan (Hinh 2).

1.2. Céng nghé khoan kiém sodt dp sudt

Hiép hoi cac nha thau khoan quéc té (IADC) dinh nghia céng
nghé khoan kiém soat ap sudt (MPD) la cong nghé khoan c6 kha
nang thich tng, nham kiém soat mot cach chinh xac ap suat  khoang
khong vanh xuyén doc theo thanh giéng khoan. Muc dich cua viéc
ap dung cdng nghé nay la dé ddm bao chic chin gidi han thay ddi
cla ap suat giéng khi khoan luén phu hgp vdéi ap suét via, kiém soat
ap sudt thay tinh trong giéng mét cach thich hop dé tranh cac su ¢
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Hinh 3. Biéu dién cdc logi dp sudt va cdc phuong phdp khoan khdc nhau [1]
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Hinh 4. Ap sudt ddy giéng trong phuang phdp khoan duy tri dp sudt ddy khong déi

lién quan tGi ap suat cé thé xay ra trong qua
trinh khoan. Hinh 3 biéu dién cac loai &p suéat
va cac phuong phap khoan khac nhau [1].

1.3. Cdc phuong phdp khoan kiém sodt dp
sudt

1.3.1. Phuong phdp khoan duy tri dp sudt ddy
giéng khéng déi

Phuang phap duy tri ap suat day giéng
khong déi (CBHP) 1a phuong phap duoc si
dung d@é diéu chinh hay han ché t6i da anh
hudng cla su thay déi dot ngot ap suat day
giéng gay ra do thay ddi trang thai tudn hoan
dung dich khoan. Trong phuang phap nay, hé
thdng tuan hoan dung dich kin dugc st dung,
dung dich khoan khi di [én bé mat dugc dan
hudng dén hé thong van tiét luu tu déng hodac
ban tu déng, hé théng van nay tao ra phan ap
bé mat lén dong dung dich théng qua viéc
déng md, thay déi tiét dién van. Ap suat nay
tdc dong vao khoang khéng vanh xuyén nham
bu lai lugng tn hao &p suat bi gidm di khi
giam luu lugng bom, do dé &p suat day giéng
dugc gilr 6n dinh trong sudt quéa trinh khoan.

Hinh 4 mé ta trang thai ap suat day giéng
dugc duy tri 8n dinh khi thay déi trang thai
tuan hoan dung dich bidng phuong phap
khoan duy tri 4p suat day giéng khong déi.

1.3.2. Phuong phdp khoan mi dung dich cé dp

Khoan mi dung dich c6 dp (PMCD) la
phuong phéap khoan khong c6 dong héi dung
dich 1én miéng giéng, dugc ap dung dé khoan
gua cac tang nut né, dé xay ra hién tugng mat
dung dich tram trong. Dung dich khoan gia
thanh thap dugc bom qua cét can khoan, sé
van chuyén mun khoan vao céac tdng via ¢
hién tugng nut vé (gidng nhu phuong phap
khoan mo). Hé dung dich nang ¢6 do nhét cao
dugc bom vao khoang khéng vanh xuyén, duy
tri dp suat nén tir cum diéu ap va mdy bom, can
bdng véi 4p suat day clia day giéng khoan. Hé
tuan hoan cua giéng ap dung phuong phap
khoan mi dung dich c6 4p la hé dung dich kin.

Hinh 5 cho thay dung dich khoan thay thé
dem theo toan bé mun khoan vao trong cac
nut né con md dung dich tao nut kin khoang
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khéng vanh xuyén ngan hién tugng chat luu
via xam nhap vao giéng xay ra.

1.3.3. Phuong phdp khoan trong luong riéng
dung dich kép

Khoan véi duong trong lugng riéng dung
dich kép (DGD) la phuong phap thi céng doi
vGi cac giéng ngoai khoi tai cac viing nudc sau.
Dong nuéc rira khong dilén“bé mat” (trén gian
khoan) théng qua cac 6ng bao dudng kinh I6n
gidng nhu phuong phap truyén théng. Dong
h6i dung dich dugc bom tran ra day bién (khi
khoan qua cac tang dat da ndm gan day bién)
hodc quay tré lai bé chia dung dich trén gian
khoan, théng qua sit dung mot hodc mét s6
cac dudng héi dung dich c6 dudng kinh nho
dat riéng biét va may bom chim dudi bé mat
day bién. “Bom ép mun va dung dich khoan
ra day bién” (Pump and dump) hodc st dung
“6ng dan dong dung dich héi dudng kinh nho”
(Riserless mud return) la 2 giai phap chinh hay
dugc ap dung trong phuong phap khoan
trong lugng riéng dung dich kép, cho phép
khoan cac khoang khoan qua cac dia tang gan
déay bién. Cac phuang phép tao ra hé dung
dich kép dugc thé hién trong Hinh 6.

1.3.4. Phuong phdp kiém sodt dong héi dung dich

Hé théng kiém soat dong héi dung dich
(RFC) dugc l3p dat dé phan ing mot cach an
toan va hiéu qua hon véi bat ky bién déi bat
ngd nao dudi giéng khoan. Khi van hanh hé
théng kiém soat dong héi dung dich hai van
thay luc dugc lap dat trén dudng hoi dung
dich, mét van cho phép dong dung dich héi
di theo dudng dung dich truyén théng trg vé
sang rung, mét dudng chuyén huéng di téi
hé théng van tiét luu ctia gian khoan (Hinh 7).
Trong qua trinh khoan néu c6 hién tugng chat
Iuu via xam nhap vao giéng hodc hién tugng
ro ri khi trén gian khoan thi dong héi dung
dich sé dugc chuyén hudng ngay lap tiic sang
hé théng van tiét luu cda gian khoan. Tai day,
toan bo chat luu via xam nhap dé dang dugc
dua ra khéi giéng khoan ngay lap turc. Viéc st
dung thiét bi kiém soat xoay (RCD) gitip khéng
phai tién hanh déng hé théng chéng phun
trao (BOP), gidam thiéu viéc khi ro ri trén gian
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Hinh 6. Cdc phuong phdp tao ra hé dung dich kép [2]
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Bdng 1. So sdnh chi phi khoan va chi phi kiém sodt giéng cia 2 giéng CNV-1PST1 v CNV-2P

Chi phikhoan Kiém soat

Tén giéng So6 ngay khoan (nghin USD) giéng (ngay)

CNV-1PST1 24,6 10.334 12,4
CNV-2P 6,7 2.818 0,3
Tiét kiém 18 7.516 12
% tiét kiém 73 73 98
Khoan mii dung dich Khoan MPD -CNV - 2P
CNV-1PST1 Thai gian kiém
soat giéng
(ngay),
0,3; 4%
Thdi gian
Khoan (ngay), Thdi gian

24,6;66% khoan (ngay),

6,7; 96%

Hinh 8. Biéu d6 phdn tich thoi gian khoan va thoi gian kiém sodt giéng cia 2 giéng CNV-1PST1
va (NV-2P [3]

B Chi phi khoan (nghin USD;
12.000 P o :

10.000 = Chi phi kiém soét giéng (nghin USD)

8.000

6.000

4.000

2.000

CNV-1PST1 CNV-2P

Hinh 9. So sdnh chi phi khoan va chi phi kiém sodt giéng cda hai giéng CNV-1PST1 va CNV-2P 3]

khoan, cho phép c6t can khoan di chuyén trong khi tudn hoan loai
bd hién tugng chat luu via xam nhap vao giéng.

1.4. Uu diém ciia phuong phdp khoan kiém sodt dp sudt

So véi phuang phap khoan truyén théng, MPD c6 cac uu diém
sau:

Kiém soat hiéu qua vi tri dat 6ng chéng khi thi cong, gitp gidm
thiéu s8 cdp cot 6ng chéng;

Kiém soat t6t hon trong lugng riéng clia dung dich yéu cau va
chi phi danh cho dung dich khoan;

Kiém soat va diéu chinh linh hoat ap sudt day giéng, phét hién

Chiphikiém @ hingay .y
soat giéng (nghin USD) Ghi chu
(nghin USD)
Khoan mi
5.206 420 dung dich
105 420 Khoan MPD
5.101
98

va xU ly cac dau hiéu sy c6 nhanh chéng, hiéu
qua;
Cho phép khoan qua thanh hé nut né;
Tang toc d6 co hoc khoan (ROP);
Gidm chi phi khoan va trdm xi mdng;
Ap dung dugc cac giéng khé thi cong;

Mang lai hiéu qua kinh té khi thi cdng dugc
& cac giéng tling bi coi la khdng thé dem lai hiéu
qua kinh t&;

Kéo dai thoi gian khoan thuan tdy va rat
ngan thai gian phi san xuat (NPT).

2. Ap dung céng nghé khoan kiém soat ap
suat & Viét Nam

2.1. St dung phuong phdp khoan mi dung
dich ¢6 dp trong tdng méng nit né & mé Cd
NgirVang

Trong qua trinh khoan qua tang mong
nut né tai gi€éng CNV-1PST1 thuéc mo Ca Ngu
Vang, do hién tugng mat tuan hoan, nha thau
khoan da ap dung cong nghé khoan mi dung
dich s dung dung dich khoan nudc muéi véi
ham lugng cao. D€ pha ché loai dung dich nay
can mot lugng mudi 16n dan dén chi phi dung
dich khoan tang cao. Ngoai ra, van dé thai tiét
cling thuong xuyén lam gidn doan viéc cung
cdp muoi, kéo dai thoi gian thi cong... Sau dé,
ap dung hé théng MPD tai giéng khoan CNV-2P
nham x{ ly cac sy ¢6 chat luu via xam nhap vao
giéng va mat dung dich.

Ung dung cédng nghé khoan kiém soat ap
sudt va so sanh gilra 2 gi€éng CNV-1PST1 va CNV-
2P cho thay lgi ich dang ké vé chi phi:

Gidm 30% thai gian kiém soat giéng (Hinh 8
va 9), tuong duong vdi tiét kiém dugc 5,1 triéu
USD (Bang 1);
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Bdng 2. So sdnh chi phi mudi va thé tich mdt dung dich trong 2 giéng CNV-1PST1 va CNV-2P

Mat dung dich Chi phi/thung

Chi phi mugi

Tén giéng (nghin thiing) (nghin USD) (nghin USD) MW (ppg) Ghi chu
Khoan mi
CNV-1PST1 81 30,13 2439 10,2 dung dich
CNV-2P 26 30,16 792 9,8 Khoan MPD
Tiét kiem 55 1.647
% tiét kiém 68
Bding 3. Két qud st dung khoan MPD ¢ dogn than giéng 12%" X 1434”
Poan than giéng Th(‘{i gianbat Thai gian két Do sau Chiéu sau Thoi gian Ghi chii
12% x 143%4" dau khoan thac khoan tor2.947m khoan dugc (m) khoan (gio)
7 gio 30 20 git 30 Duya trén
K& hoach khoan This Thu 3 3.715m 768 133 ké hoach
8/7 13/7 khoan 12/7
11 gio 4 gio
Két qua Thu 6 Thi 3 3.761m 814 89
9/7 13/7

2500 il : Chi phi mu6i (nghin USD)

™ Mat dung dich (nghin thung)
2.000 g g 9
1.500

1.000

CNV-1PST1

CNV-2P

Hinh 10. So sdnh thé tich va chi phi mdt dung dich cia hai giéng CNV-1PSTT va CNV-2P [3]

Giam 55 nghin thung trong tiéu thu nuéc mudi tuong duong
vGi tiét kiém dugc 1,647 triéu USD (Bang 2).

2.2. Sirdung phuong phdp khoan duy tri dp sudt ddy khéng déi
trong giéng dp sudt cao - nhiét dé cao mé Hai Thach, Méc Tinh

Tai mé Hai Thach va Moc Tinh, cac giéng khoan tham do dau
tién trong khu vuc nay thudng gdp su c6 trong qua trinh khoan
do diéu kién dia chat phuc tap, dac biét la van dé nhiét dé cao,
ap suat cao.

Clra s6 khoan & Mé Hai Thach va Méc Tinh déu rat hep. Vi
vay can ap dung phuong phap khoan duy tri 4p suat day giéng
khong déi dé tranh cac su ¢é trong ca diéu kién dong va diéu
kién tinh hay néi cach khac la trong diéu kién tuan hoan va
ngling tuan hoan dung dich khoan.

Hé thong van diéu ap MPD cho phép phat hién chat luu via
xam nhap vao giéng sdm nhat va tuan hoan chat luu via xam
nhap ra ngoai.
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S dung hé théng MPD, Céng ty Diéu hanh
Dau khi Bién Pong (Bien Dong POC) ¢6 thé tién
hanh khoan an toan tdi chiéu sau thiét ké va giam
thiéu s6 cap 6ng chéng.

Qua trinh khoan s& dung cong nghé MPD 6 mé
Hai Thach, Méc Tinh gitp nha diéu hanh phat hién
dugc hién tugng mat dung dich va hién tugng chat
luu via xdm nhap vao giéng sém, tang d6 an toan
cho cac giéng khoan trong diéu kién nhiét dé cao,
ap suat cao.

2.3. St dung phuong phdp khoan duy tri dp sudt
ddy khéng déi trong giéng khoan mé Té Gidc Pen

Cac giéng TGD-1X, TGD-2X méd Té Giac Pen
khoan qua cac via HPHT, g3p hién tugng mat 6n
dinh thanh giéng va mat dung dich. Sau dé, nha
thau da lén k& hoach ap dung cong nghé khoan
kiém soat 4p sudt trong cac doan than giéng 141"
hodc 143" va 814" clia giéng TGD-2X. Doan than
giéng 14%" hodc 143" dugc 1én k& hoach khoan tu
2.925m dén 3.715m, khoang 5m trén tap “D” (Tra
Tan gitta). Ap dung céng nghé khoan kiém soat ap
sudt véi muc tiéu chinh 13 kiém soat trong lugng
riéng tuan hoan tuong duong.

S6 liéu trong Bang 3 cho thay két qua ap dung
c6ng nghé khoan kiém soat ap suat thanh céng
cho doan than giéng 121" x 1434" so vdi ké hoach
khoan. Khi &ing dung c6ng nghé nay, chiéu sau
khoan dugc 814m trong 89 gid trong khi dé theo
ké hoach khoan thi phai ti€n hanh khoan trong
133 gio cho khodng khoan 768m. Nhu vay, viéc



Bang 4. Két qud st dung cong nghé khoan kiém sodt dp sudt & doan than giéng 84"

Poan than Thoi gian Thoi gian

Do sau

Chiéu sau Thoi gian

giéng 84" bat dau khoan  két thiuc khoan tr2.947 m khoan duogc khoan (gi&) Ghi chu
14 gid 1gi& 30 Dua trén ké
K& hoach khoan Thu 2 Tha7 4.736m 346 131,5 hoach khoan
22/8 28/8 24/8
1gio 3git 30 DénTD
Két qua Tha 4 Tha 6 4.669m 279 50,5 5 gid 30, thit
25/8 27/8 6 ngay 27/8

ap dung céng nghé khoan kiém soét ap suat trong doan
than giéng nay giup gidm thai gian khoan va tang s6 mét
khoan so véi ké hoach.

Bang 4 cho thay két qua ting dung cong nghé khoan

kiém soat ap sudat thanh céng cho doan than giéng 84"

so vdi ké hoach khoan: Sé gi& khoan khi ap dung la 50,5
gi& nhd hon rat nhiéu so vai s6 gid khoan theo ké hoach
khoan (131,5 gid).

3. Xac dinh cac théng sé MPD cho giéng khoan bé Ciu
Long

Cac théng sé chinh gém:

Tén that ap suat do ma sét trong khodng khéng vanh
xuyén (AFL);

Phan ap bé mat (SBP);
Trong lugng riéng tuan hoan tuong duong (ECD);
Trong lugng riéng tinh tuong duong (ESD).

Tru6c day, nhom tac gid da phat trién cong cu tinh
toan cac théng s6 MPD nay trén Microsoft Excel. Tuy
nhién, sau qua trinh s& dung nhém tac gid nhan thay
céng cu tinh todn con han ché. Vi vay, nhom tac gia da
phat trién cong cu d0 viét trén giao dién Matlab. Module
chinh doc cac dir liéu dau vao nhu luu lugng, cac thong s6
6ng chéng va tinh chat ctia dung dich, dir liéu dugc lay tu
Microsoft Excel (Hinh 12).

3.1. Phuong phdp xdc dinh

Pé& gilt cho trong lugng riéng tuan hoan tuong duong
6n dinh can tinh toan chinh xac phan ap bé mat. Viéc tinh
toan phan ap bé mat cang chinh xac cang dam bao cho su
thanh céng khi thi céng giéng khoan theo phuong phap
duy tri 4p suat day khong déi [4]. Do vay, phai nghién cdu
xay dung va ing dung mé hinh tinh toan phan ap bé mat
t&i thiéu cho tiing khodng khoan nhat dinh.

Tén that ap suat trong khoang khong vanh xuyén
dugc tinh todn theo céc gid dinh sau:

- Nhiét d6 it dnh hudng dén tinh toan tén that ap
sudt trong khoang khong vanh xuyén;

- Céc thanh phan trong b6 dung cu day (BHA) dugc
gia thiét la 1dy cap dudng kinh trung binh khi ¢ nhiéu cap
dudng kinh khac nhau;

- Thanh giéng 6n dinh, dudng kinh 16 khoan ding
theo thiét ké.

Trong céng nghé khoan kiém soat ap suat, gia tri ap
suat day giéng dugc xac dinh theo céng thic [5]:

P +PHH+PSBP (1)

BHP = PAFL
Trong dé:
P,.»: Ap suét tai day gi€ng khoan (psi);

P, Ton that ap suat do ma sét trong khoang khong
vanh xuyén (psi);

P..; Ap sudt thay tinh do cét dung dich trong giéng
khoan tao ra (psi);

P Phan dp bé mat (psi).

Ap suat thay tinh khéng nhiing phu thuéc vao khéi
luogng riéng clia dung dich khoan va chiéu sau giéng
khoan ma con phu thuéc vao ham lugng ctia mun khoan
(C) va khéi lugng riéng ctia mun khoan (P)- Theo Erdem
Tercan [2], 4p suat thly tinh dugc xac dinh theo cong thiic
sau:

P, =0052x [(1-C)xp+8345xCxp]xH  (2)
Trong dé:
C: Ham lugng ctia mun khoan (%);
p: Khai lugng riéng ctia dung dich khoan (ppg);
p,: Khoi lugng riéng cia mun khoan (g/cm?);
H: Chiéu sau giéng khoan (ft).

Gia tri cOa t6n that 4p suat do ma sat trong khoang
khong vanh xuyén khi giéng khoan tuan hoan (PAFL) phu
thuéc vao luu lugng tuan hoan, ché d6 dong chay, dudng
kinh thay luc va tinh chat luu bién ctia dung dich khoan.

DAV KHi - SO 1/2020 35




THAM DO - KHAI THAC DAU KHI

Luu lugng tuan hoan cta dung dich khoan dugc xac
dinh dua vao téc do di lén trung binh cia dong dung dich
khoan trong khodng khéng vanh xuyén:

v = Z—Z'; XdizQ 3)
Trong do:
v_: Toc d6 di lén ctia dung dich khoan trong khoang
khong vanh xuyén (ft/m);
Q: Luu lugng tuan hoan ctia dong dung dich (gpm);

d,: Budng kinh trong ctia 6ng chéng (véi doan da
chéng 6ng) hodc giéng khoan (véi doan than tran) (in);

d: Budng kinh ngoai cla tung bé phan trong bd
khoan cu (in);

Dé xac dinh Ung suéat trugt gidia hai I6p chat 1dng tai
thanh giéng (t,), toc do cat trugt (y,) va Ung sudt truot
tinh (t,) phai dugc xac dinh trudc:

Ty, = 1,066 x T¢ 4)

.= g"” Fhr G k = PP Ty 5
f 2 y 7»" val - 511" ( )
_LexaGx, 6)

Yw = dhyd

Ché d6 dong chay cta dung dich khoan dugc xac
dinh dua vao méi quan hé gitra hé s6 Reynold chuén (N )
va hé s6 Reynold tinh toan (N_)

reg

N =3470-1370n (7)

2
N, =_tnXVa )
971936 %1,
Trong dé:
G: Hé s6 diéu chinh Ung suat trugt tai thanh giéng;
k: Chi s6 d6 sét cia dung dich;
PV: D6 nhét déo cua chat long (Ib.s/ft?);
YP: Ung suét trugt déng (psi);

n: Hé s6 chay clia dung dich khoan;

dhyd: Pudng kinh thuay luc tuong Ung véi tung thanh
phan bo khoan cu trong giéng khoan (ft);

dhyd = dh - df 9

d,: Budng kinh trong cla 6ng chéng (véi doan da
chéng 6ng) hoac giéng khoan (véi doan than tran), (ft);

d: Budng kinh ngoai cla tung bé phan trong bd
khoan cu (ft);
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Dung dich khoan c6 lan hat mun sau khi gia cong héa
hoc tuan hoan trong giéng dugc tinh toan theo mé hinh
cUa chat 16ng Herschel - Bulkley. Khi d6 hé s6 chay dugc
xac dinh theo cong thuc:

2PV +YP — ry) (10)

=332l (=
e g<PV+YP—Ty

Trong dé:

1,:Ung suét truot gitia hai I6p chat long trong khodng
khong vanh xuyén (psi).

Hé s8 ma sat clia chét 16ng (f) thay d6i theo ché do
chdy. Hé s6 ma sat & ché dé chay tang, chady chuyén tiép,
chay r6i lan lugt dugc xac dinh theo cac cong thic:

16 16N,,,
ﬁam - N_ trans — Nz
Reg Rec (_I _I)
f _ a
turb N}[;eg 4

Trong do:

f_ :Hés6 ma sat clia chat |dng & trang théi chdy tang;

f,.... Hé s6 ma sat clia chat long & trang thai chuyén
tiép;
f .- Hé s6 ma sat clia chat Idng & trang thai chay roi;
50 7
Hé s6 ma sat c6 thé dugc xac dinh dua trén hé sé
Reynolds va ché d6 dong chay bat ky theo cong thic:

a,b:Hé s6; g b

1
1\12 12
-8 8

f= (fmms +ft_urb)§ + f[lazm (12)

Do d6 tén that 4p suat do ma sat trong khodng khéng
vanh xuyén dugc xac dinh bang cong thic:

PAFL:Z

Trong do: L, la chiéu dai tiing thanh phan b khoan cu
trong giéng khoan (ft);

1,076 x B, xv:x fx L,

(13)
10° xd,,

Gia tri ap suat tai day giéng (P,,,) thu dugc tur thiét bi
do ap suat (PWD) dugc lap dat trong thiét bi do trong khi
khoan (MWD).

Nhu vay, gia tri phan ap bé mat trong phuong trinh (1)
dugc xac dinh sau khi thu dugc cac théng s6 ap suat tai
day giéng khoan, t8n that ap suat do ma sat trong khoang
khong vanh xuyén va ap suat thay tinh do c6t dung dich



trong giéng khoan tao nén. Mat khac, dé€ ngan nguia hién
tugng mat 6n dinh thanh giéng, gia tri phdn ap bé mat
dugc b6 sung tur trén bé mat phai tao ra ap suat day giéng
I6n han ap suét via.

Ngoai ra, su thay d6i duy nhéat trong céng thuc tinh
ap sudt ddy giéng khoan (P,,) trong phuang trinh (1) la
gia tri phan dp bé mit (P_, ) phu thuéc vao ap suét via (P,)
nhd nhit & doan dang xét. D€ ngan ngura hién tugng mat
6n dinh thanh giéng, gia tri phan ap bé mat (P,,,) dugc bo
sung tUr bé mat phai tao ra ap suat day giéng (P_ ) I6n hon
hodc bang so véi dp suat via (P, ).

BHP)

Pghp = ParL + Pun + Psgp> Py

Pggp = Py — (Pap, + Pun)

Trong lugng dung dich tuong duong (EMW) la gid tri
ap suat (psi) dugc chuyén d8i vé don vi trong lugng riéng
dung dich (ppg) nham giup déi khoan dé nhan biét va so
sanh gilia trang thai ap suat day giéng vdi trong lugng
dung dich khoan dang s dung.

O trang thai tinh, khi ngiing tuan hoan, ap suat dugc
chuyén déi sang trong lugng riéng tinh tuong duang
(ESD) theo cong thuc:

P
ESD = EMW + —8F (15)
0,052x H

G trang thai dong, khi tudn hoan ap suét dugc chuyén
déi sang trong lugng riéng tuan hoan tusng duang (ECD)
theo céng thuc:

Py, + Py (16)

ECD = EMW + 0052xH

Trong dé6:

ECD:Trong lugng riéng tuan hoan tuong duong (ppg);

ESD: Trong lugng riéng tinh tuong duong (ppg);

EMW: Trong lugng riéng dung dich tuong duong
(PpP9);

v6i: EMW = — L (17)
0,052 x H

P, Ap sudt thay tinh do c6t dung dich trong giéng
khoan tao nén (psi);

H: Chiéu sau thang ding clia giéng khoan (ft);
P0: Phan ap bé mét (psi);

P,-: T6n hao &p sudt do ma sat trong khoang khéng
vanh xuyén (psi);

3.2. Théng sé ddu vao cta giéng khoan bé Citu Long

3.2.1. Nhiing khé khdn c6 thé gdip phéi khi thi céng doan
thdn giéng 812"

Can cu vao cac diéu kién thi cong giéng khoan (co
nhiét dé cao, dp suat cao ti do sau khoang 4118mMD;
hién tugng mat dung dich; hién tuong chat luu via xam
nhap vao giéng va su bat 8n dinh thanh giéng) va céac
uu diém ctia cdng nghé khoan kiém soét ap suat, viéc ap
dung phuong phép nay vao thi cong giéng khoan c6 thé
mang lai nhiing hiéu qua tich cuc, tranh dugc cac su c6
tiém &n co6 thé xay ra (chat luu via xam nhap vao giéng,
bé hep thanh gay ket can khoan, mat dung dich, moment
x0an, kéo 16n), gidm chi phi chéng éng va x{r ly su cé.

Khoang khoan 3239,28 - 4300,68 mTVD & doan than
giéng 82" (MW = 12,8 - 13,8ppg) qua hé tang Tra Cu
Thuong xuat hién di thudng ap suat cao lén dén 13,7ppg
(Hinh 11). Viéc kiém soat trong lugng riéng tuan hoan
tuong duaong 8n dinh 13 rat can thiét.

3.2.2. Théng sé ddu vao cua giéng khoan (Hinh 12)

3.3. K&t qua tinh todn cdc théng sé khoan kiém sodt dp sudt
cho doan than giéng 8%"

- DE&kiém soat chinh xéac ap suat day giéng hay con
goi la trong lugng riéng tuan hoan tusng duang can xac
dinh phan ap bé mat trong diéu kién tinh va diéu kién
dong khi khoan qua doan than giéng 8'2" véi trong lugng
riéng dung dich 12ppg.

- Hinh 13 thé hién méi tuong quan gitia t8c d6 bom
va phan ap bé mat trong qua trinh tiép can & dé sau 3800
mTVD, nai gap di thudng ap suat via I6n nhat (13,7ppg).
Phéan ap bé mat dugc tang lén tiing budc tuong Ung voi
viéc giam toéc d6 bom tU tir cho dén khi bom tat. Phan
ap bé mat t8i thi€u dugc bd sung trong qua trinh tiép
can hay khi bom tat la 800psi. Khi céng tac ti€p can hoan
thanh, t6c d6 bom tang dan |én 600gpm cling véi su giam
tur to phan ap bé mat t6i thiéu dén 130psi.

- Vi cac két qua tinh toan phan ap bé mat, co cac
thong s6 MPD sau:

+ V&itrong lugng riéng dung dich la 12ppg thi trong
lugng riéng tuan hoan tuong duong khoang 14,5 - 15ppg;

+ Phan 4p bé mat can bd sung thédng qua hé théng
van diéu ap khi bom tat la 800 - 1200psi;

+ Khi bom bat, phan ap bé mat can bé sung théng
qua hé théng van diéu ap la 200 - 500psi;
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Gradient 4p suat (ppg)
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Hinh 11. Biéu do dp sudt via, dp sudt vé via va cdt dia tang cda giéng khoan bé Citu Long [6]
FLUID AND HYDRAULICS WELL PARAMETERS
Mw 12 pPPY Casing size
Cut.Dens. 2 g/cm3 MD Lower MD Upper TVD Casing OD | Casing ID Hole Diameter
Cut.Conc. 10 % m] {ft] m] If [m] If fin] {in) fin]
R600 79 ° deflection 81870793 99 324,819 249,53 818,70793 20,000 19,124 26
R300 48 ° deflection 7234,605 99 324,819 1997 6552,157 13,375 12,375 16
R6 8 © deflection 11499,905 99 324,819 3239,28 10628,07768 9,625 8,535 12,25
R3 7 ° deflection 4040 13255,24 3300 10827,3 3719 12202,039 7 5,920 85
PV 31 P Bit Location 4118 13511,158 3300 10827,3 3800 12467,8 7 5,920 85
YP 17 Ib/100ft42 45922 15067,0082 4118 13511,158 4300 141083 7 5,920 85
PP 13,7 pPY 5148,2 16891,2442 4020 13189,62 4843,28 15890,80168 4,500 3,826 6
P 17,2 PPg Final MD 5148,2
Flow rate 600 gpm -
DRILLSTRING [m] [ft] [in] [m] [ft] [in]
Bx L Inner Outside
Riser parameter
Diameter 18,75 22
Intinal Mud Level 99 324,819
Drill Pipe 1
Diameter 5356
Length 3905 12813
Drill Pipe 2
Diameter 5
Length 157 515,117
Bottom hole assembly
Diameter 6,375
Length 56 183,736
Choke Line
Diameter 4
Length 305 100,0705
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Hinh 12. Thong s ddu vao ctia giéng khoan
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Hinh 13. Mdi lién hé gita dp sudt van diéu dp va téc do bom trong qud trinh tiép can

ECD

A ESD
Ong ching 9-5/8" E3505 MDD
FP=16.5 ppg 4020 MD
FP=17.2 ppg
(‘.Iug_ rluiug limg 7" E4592 MDD
FP=16.5-17.1 ppg
Omg ching limg 4-1/2" @5148 MD

——  Ap suit via (PP
p sudit via (PP) Trong lugng riéng (inh trong

diromg (ESDY)
—— Trong lwgng ridng tudn hoin
twong dwong (ECD)

Ap sudt vir via (FP)

= = « Trong legng réng dung dich (M)

Hinh 14. Biéu dién két qud khoan MPD thanh céng cho doan than giéng 8%5”

+ Trong lugng riéng tinh tuong duong dugc gitrkhoang 14 - 14,4ppg
khi bom tat véi gia tri phan ap bé mat dugc bé sung khoang 300 - 600psi.

Hinh 14 thé hién két qua 4p dung phucng phap MPD vao doan than
giéng 8Y2". VGi trong lugng riéng dung dich 12ppg (nhoé hon rat nhiéu so
v3i diém di thudng ap suat cao 13,7ppg), viéc duy tri 8n dinh trong lugng
riéng tuan hoan tinh trong diéu kién bom tat va trong luong riéng tuan
hoan tuong duong trong diéu kién bom bat gitip khoan qua doan than
giéng co di thudng ap suat cao dé dang.

4. Két luan

Céng nghé khoan kiém soat ap suat la gidi phap khoan s dung
nhiéu céng nghé va thiét bi dac biét, gitip giam thai gian va nang cao
hiéu qua khoan. MPD cho phép loai bé nhiing su c6 c6 thé gap phai
khi khoan trong nhiing diéu kién tiém &n nhiéu rdi ro hodc khéng thé
thuc hién dugc bang phuang phap khoan truyén théng. Phuong phap

nay cho phép tang chat lugng khoan, tang
t6c dd ca hoc khoan, gidm thiéu chi philién
quan dén thai gian phi san xuat (NPT), cho
phép khoan an toan qua via nhiét d6 cao
ap suat cao, hodc clia s6 khoan hep.

Cong tac xay dung mé hinh tinh toan
cac théng sé MPD cho doan than giéng 82"
¢6 di thudng ap suat cao tai giéng khoan
bé Cltu Long gitp qua trinh khoan tdi chiéu
sau thiét ké an toan va dat hiéu qua cao. Két
qua nghién ctu chiing minh tinh kha thi
vé ky thuat, hiéu qua kinh té€ khi (ing dung
c6ng nghé khoan kiém soat ap suét tai cac
khu vuc c6 diéu kién dia chat phuc tap nhu
tdng mong nut né, diéu kién nhiét do cao,
ap suat cao...
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EFFICIENCY OF MANAGED PRESSURE DRILLING TECHNOLOGY FOR
OIL AND GAS WELLS IN VIETNAM AND BUILDING A COMPUTING MODEL
FOR DETERMINING MANAGED PRESSURE DRILLING PARAMETERS FOR
WELLS IN CUU LONG BASIN
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Summary

Managed pressure drilling technology has been studied and widely applied in the oil and gas drilling activities. This technology
enables safe execution under complex and risky conditions such as narrow drilling windows, deep water, fractured rocks, abnormal
pressure and temperature, etc., in which the conventional drilling technology is not appropriate. The paper presents studies evaluating
the efficiency of the managed pressure drilling method when drilling through these complicated conditions in Vietnam and building
a model to calculate the managed pressure drilling parameters for wells in the Cuu Long basin under high pressure, high temperature
conditions (HPHT).

Key words: Managed pressure drilling, back surface pressure, high pressure high temperature, Cuu Long basin.
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