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Tom tat

Trén co's& cap nhat cac tai liéu ky thuat va cong nghé lién quan, bai bo trinh bay tong hop cac két qua chinh vé dac diém dia chat,
dia vat Iy va qua trinh phat trién, quan Iy khai thac cum mé Hai Thach - Mdc Tinh. Sau 10 nam dua vao khai thac cum mé Hai Thach - Méc
Tinh trong nhiing diéu kién dac biét phiic tap, Cong ty Diéu hanh Dau khi Bién Dong (Bien Dong POC) da dat duoc nhiing két qua quan
trong, bao gom: (i) xdy dung va trién khai md hinh mé phong dé t6i uu héa qua trinh vén hanh khai thac; (ii) ap dung cac kyj thuat hoan
thién giéng tién tién, phu hgp véi diéu kién ap suat cao va nhiét dd cao; cdi tién ky thuat trong sudt qua trinh vén hanh va bao dudng; (iii)
gidm thiéu anh hudng cta hién tugng chét 16ng ngung tu & khu vuc can ddy giéng, han ché cat va nudc xam nhéap vao giéng va hé thong
khai thac, tang cong sudt x( Iy nudc via; (iv) nghién ciu va dé xuat cac vi tri khoan dan day, ap dung k§ thudt khoan xién va giéng da thén
dé ndng cao hé s thu héi va kéo dai doi mo dong thai lam co s dé trién khai tham do md rong khu vuc lan can. Mac di dat dugc thanh
cong nhung Bien Dong POC van phai d6i mat véi viéc suy giam vé san lugng va hé so thu héi cia mé (ddc biét do tich tu chat 1ong & can
déy giéng, nudc via va cat xam nhép), do vay viéc diéu chinh ké& hoach phat trién md va ddy nhanh cong téc tham do mé rong la gidi phap
duy tri va gia tang san lugng khai théc ctia dy an trong thgi gian tdi.

Tur khéa: Nhiét dd cao, ap suat cao, chat Ing ngung tu, cat xam nhap, khoan dan day.

1. Gidi thiéu Du &n dugc phat trién t& ndm 2009 va cho dong khi
thuong mai dau tién vao ngay 6/9/2013. Dy an da dat san
lugng trung binh 2 ty m3 khi va 0,48 triéu m?® condensate/
nam tr ndm 2015 va bat dau suy gidm vao nam 2023
(Hinh 2).

Cac mo khi - condensate Hai Thach (L6 05-2) va Méc
Tinh (L6 05-3) ndm trong bé Nam Cén Son, thém luc dia
Viét Nam. Hai mo nay nam cach nhau khoang 20 km va
cach Vang Tau khodng 320 km vé phia Déng Nam (Hinh
1). Vi tri md & diéu kién nudc sau - can sau (118 - 145 m 2. Dic diém dia chat va cong nghé mé
NuUGc), xa bd, va nam trong khu vuc c6 di thudng ap suat
rat1én, ap suat rat cao (890 atm), nhiét d6 cao (han 190°C)
dugc dua vao phat trién. B& Nam Con Son thudc kiéu bé ria luc dia, hinh thanh
theo co ché tach gian (rift) vao thai ky Oligocene, chiu tac
déng clia qua trinh tach gian Bién Déng tao nén cac khéi
nang, sut theo hudng chl dao Bac - Nam va Béng Bac -
Tay Nam. Dua theo déc diém cau tric ciia moéng trugc Dé
Tam c6 thé phan chia cac don vi ciu tric ca bé Nam Con
Son ra cac don vi cau truc khac nhau, bao gém déi phan di
phia Tay, d6i phan di chuyén tiép va déi triing phia Pong,
% E trong d6 L6 05-2 va 05-3 nam & ddi triing phia Dong. Hoat
‘s%ﬁi Nody nhin bai: 23/1/2024. Ngdy phan bién dinh gid vasia chia: 23/1-25/2/2024.  dong dit gy xdy ra theo nhiéu pha khac nhau, manh
ST

2.1. Hoat déng kién tao

M6 Hai Thach dugc phat hién nam 1995 bang giéng
khoan 05-2-HT-1X, sau dé dugc thdm lugng bang giéng
05-2-HT-2X nam 1996 va 05-2-HT-3X/3XZ ndm 2002. Md
Moc Tinh dugc phat hién nam 1995 bang giéng khoan
05-3-MT-1X va dugc tham lugng bang giéng khoan
05-3-MT-1RX nam 1996.

Ngay bai bdo dugc duyét dang: 25/2/2024. nhat la thai ky cudi Oligocene va cudi Miocene giira. Hai
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Hinh 2. Sdn lugng khai thdc khi, condensate hang ndm cda Du dn.

Hinh 3. Ting chdn khu vuc bé Nam (on Son.

hé théng dut gay phuong Bong Béc - Tay Nam (phan bé chu yéu
& phia Péng clia bé) va hé théng dut gay phuong 4 kinh tuyén
(phan b6 chli yéu & phia Tay) la 2 hé théng dut gay chinh khéng
ché tién trinh hinh thanh va phét trién bé [1].

2.2. Déc diém hé théng dau khi

Hé théng dau khi b& Nam Cén Son néi chung va khu vuc L6
05-2 va 05-3 néi riéng dugc hinh thanh cling véi qua trinh kién
tao nhusau:

- Da me sinh dau gém 2 loai: (1) tram tich, sét, sét than,

sét bot tudi Oligocene dugc thanh tao trong méi
truang luc dia, c6 thanh phan kerogen loai lI/lll véi
kha nang sinh dau va khi, (2) tram tich sét va sét
b6t tudi Miocene sém thanh tao & moi trudng clra
song, tam giac chau, c6 thanh phan kerogen loai lll
véi kha nang sinh khi;

- D& chia bao gom granite, granodiorite
Mesozoic, cat két tudi Oligocene, Miocene va
Pliocene s6m, carbonate tudi Micocene gitfa, mudn;

- Tang chén co6 2 dang: (1) chan dia phuong la
cac tap tram tich hat min nam xen ké trong cac phtic
hé tram tich c6 tudi khac nhau, va (2) chén khu vuc
1a tap sét day (80 - 120 m) trai réng co tudi Pliocene
sém phd bién & phan Bong cta bé (Hinh 3);

- Bay chua rat da dang: (1) dang bay cdu tao
gém khai dut gay, vom dut gay, nép 16i, hinh hoa,
(2) dang bay dia tang gom khéi xay carbonate,
thdu kinh cét, turbidite va cé thoi gian thanh tao
rat khac nhau;

- Su dich chuyén dau khi: Do hoat dong dut
gay xay ra & nhiéu pha khac nhau nén thai gian di
cu nap bay dau khi rat phuc tap, tuy thudc ting
cdu tao cu thé va day la yéu t6 c6 do rui ro cao
trong tham do dau khi b& Nam Con San.

2.3. Mé hinh Idng dong tram tich va ddc tinh via
chita mé Hdi Thach va Méc Tinh

Khai niém mé hinh ldng dong tram tich mai
da dugc phat trién, k& thira cho 14 via chia 3 mé
Hai Thach va mé Moc Tinh [4]. Co s& dU liéu dé xay
dung mo6 hinh bao gom sé liéu dia chan, dia vat ly
giéng khoan (tir 23 gi€ng) va mau 6i (tU 5 giéng).
Tai liéu minh giai dia chan va dir liéu giéng khoan
dugc tich hgp vdi tai liéu phan tich mau 16i dé xay
dung cdc mé hinh tram tich. Ngoai ra con dua trén
cac bao cdo vé sinh dia tang, phan tich hinh anh
dia vat ly giéng khoan va ca cac nghién ctru khac
nhau trong khu vuc bé.

Tat ca 4 tap via chtia Miocene dugi (LMH10,
LMH20, LMH30 va LMH40) déu dugc lang dong
trong mai trudng bién ndng, c6 thé trong cac phic
hé chau thé tuong déi hep, cac via cat két LMH
mong va gan nhu tat ca déu ¢ dudi do phan giai
dia chan va bi phan cat nho bai cac dit gay phat
trién 1&n t&i Miocene trén.

Cac via chia cat két Miocene gitra, MMH10 va
MMF10/15 cling hinh thanh trong méi trudng chau
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Hinh 5. Mdt cdt qua cdc via mé Hdi Thach.

thé, kha mdng (dudi dd phan giai dia chan) va c6 quy moé tuang tu
nhu cac via chtia LMH va cling bi chia cat béi cac dit gay sau tram
tich tao dgi nang trung tam mé Hai Thach.

Via chita MMF30 lang dong trong khu vuc quat dong bang
trong ban dia hao, cac via cat két MMF30 bi anh hudng manh va bi
chia cat bédi cac dit gay trudc va sau tram tich.

(3 2 via chita Miocene trén mé Hai Thach, UMA40 va UMA10/15
lang dong trong moi trudng bién néng, tuong ddi méng (dudi do
phan giai dia chdn) nhung phan bé réng & mé Hai Thach va bi dat
gay sau tram tich tao ddi nang chia ct manh trong thai ky syn-rift
muon.

Ba via chita UMA tai mé Moc Tinh (UMA40, UMA20 va UMA10)
ldang dong hoan toan khac so véi cac via cing tén & moé Hai Thach,
mac du hé théng tram tich tuong tu. Tai cau trdc Moc Tinh, thoi ky
hinh thanh tdp UMA c6 dia hinh cao, cac via chira da dugc lang dong
trong phuc hé chau thé va ven bién. Chuiing bi chia cit bai cac dut
gay sau tram tich.

Hai via chita UMB20 va UMB15 hinh thanh trong mai trudng
bién sau trong giai doan sau tao rift clia bé. C 2 via chia hinh thanh
trong quat tram tich ngam turbidites phat trién ti phia Tay cla Moc
Tinh m& réng vé phia Déng bao pht toan bo khoéi nang ctia moé Méc
Tinh, trong d6 UMB15 chiém & vi tri xa han UMB20. Ban d6 dia chan
cho thdy rdng céc via chia cé thé xuyén cat nhau nhung khé két
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luan dugc cuing mét via vi UMB15 mong va dudi
d6 phan giai dia chan.

Bén via chia Miocene dudi mo Hai Thach
(LMH10-40, Hinh 5) dugc phat hien & 6/12
giéng khoan cia mé, do réng, tham trung binh
lan lugt la 16% va 52 mD. Cac via nay dong gop
khoang 35% dau khi tai ché ban dau (2P) clia
mo. Loai bay dang cau tric, cac tap via mong
duédi ngudng phan giai ctia dia chan va rat kho
dé du doén chinh xac phan bé clia ching.

Cac tap via Miocene gilta nam trong cac
bay cdu tric va bay dia tang 8 moé Hai Thach
gém MMF10/15, MMH10 va MMF30 c6 dé rong,
tham trung binh lan lugt la 16% va 40 mD. Céac
via nay chiém 46% lugng dau khi tai ché (2P)
ban dau ctia mé. Trong d6, tap via MMH10 phan
b6 & khu vuc d6i nang cia mé Hai Thach, gom
cac tap cat mong xen kep, bé day duédi 5 m mac
du ca tap via c6 thé dat tir 30 - 93 m. Tap via
MMF10/15 tuong tu nhu MMH10 bao gém cac
tadp cdt mdng xen kep va dudi ngudng phan
giai clia dia chan. Tap via MMF30 gém cac tap
cat day tu 27 - 47 m. Cac tap via MMF10/15 va
MMF30 chi phan bé & canh phia Déng ctia mo
Hai Thach.

Cac tap via Miocene trén moé Hai Thach
bao gbm UMA40 dugc phat hién tir 7/12 giéng,
UMA10/15 bat gdp & ca 12/12 giéng. D0 rong,
tham trung binh cda via lan lugt la 20% va 180
mD, dong gdép khoang 19% dau khi ban dau
cla mé. Ranh gidi gilta tap Miocene gilta va
Miocene trén la bat chinh hgp MMU cac tap
via nam trén la UMA40 bé day tir 26 - 94 m va
UMA10/15 bé day tur 3 - 40 m. Do cac hoat dong
dut gay, tach gian van dugc ti€p tuc & Miocene
muén cho dén sau khi cac tap via nay dugc hinh
thanh nén cac tap via nay kha mong va bj phan
kh&i nén rat khé du doan kich thudce va phan bé
clia chung.

Cac tap via Miocene trén mé Moc Tinh
nam trong bay dang cau tric va dia tang gém
UMB15-20, UMA10-20 (Hinh 6) dugc khoan qua
bdi 9 gi€ng khoan trong d6 c6 2 giéng tham do;
d6 réng, d6 tham trung binh lan luot la 24% va
300 mD. Tap via UMA10-20 dong gop khoang
34% dau khi tai chd ban dau ctia moé. Do cac
hoat dong dit gay sau tram tich nén cac tap
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Hinh 6. Mdt cdt qua cdc via mé Mdc Tinh.

cat két cda 2 via nay bi chia cat va phan khoi nhiéu. Tap via chia
UMB15-20 c6 bé day thay déi tir 5 - 60 m tuy theo vi tri giéng khoan
qua, déng gop gan 66% dau khi tai ché ban dau ctia Moc Tinh.

2.4. Nhiét dé va dp sudt via

Nhiét dé via chia tai mé Hai Thach va Moc Tinh thay d6i trong
khoang 135°C & cac via chiia Miocene trén dén 200°C & cac via
chia Miocene dudi vai gradient dia nhiét khoang 4°C/100 m.

Cac giéng khoan & mo Hai Thach déu co6 ap suat rat cao, co
giéng cao hon 890 atm va di thudng ap sudt thay déi theo ca chiéu
sau va dién. Trong hé tang Miocene gilfa, 4p suat & dGi nang trung
tam ctia mo Hai Thach cao hon ap suat 6 vung canh. Déi vai hé
tadng Miocene trén, ap suat via ving vom nang ciing cao han phan
ria. Nguyén nhan cla sy thay déi ap suat nay la do su phan khi,
muc do di chuyén chat luu va nén ép tap trung vao phan nang so
véi phan canh. Ap suat thap haon & cac via ving cadnh nhu via chiia
MMPF30 c6 thé lién quan dén hé théng dut gay hoac tang chiia nay
bi cat bdi cac than cat phan trén.

Cac giéng khoan phat trién & mé Moc Tinh tap trung vao bén
tap chua Miocene trén do d6 ap suat thap hon so véi cac via chia
Miocene gi(ta va Miocene dudi & mé Hai Thach. Ap suat trong cac
via chita Miocene trén  moé Méc Tinh dao déng trong khoang 490
- 545 atm.

2.5. Ddc tinh chdt luu

Condensate 8 mé Hai Thach va Méc Tinh c6 ham lugng paraffin
tuong d6i cao, chi€ém khoang 25% khéi lugng. Ty trong condensate
clla mo Hai Thach khodng 36,3°API va ciia mé Moc Tinh khodng
37,3°API. D6 nhét thay d6i trong khoang 1-4 cP.

Hé s6 condensate - khi (CGR) clla mo Hai Thach - Moc Tinh ¢6
su thay déi 16n tuy theo ting via. DSi véi cac via thudc Miocene
trén mo Moc Tinh, hé s6 CGR xadp xi 30 thung/triéu ft3. D6i vai cac
via chifa thudc mé Hai Thach, hé s6 CGR thay d&i trong khoang tu

110 thung/triéu ft3 d6i véi tap via thudc Miocene
trén, lén tai 170 thung/triéu ft® d6i véi cac tap via
thudc Miocene gilra va Miocene duéi.

Ham lugng CO, quan sat dugc tir phan 16n
cac giéng khai thac dudi 6%. Ham lugng nickel
dudi 1 ppm va ham lugng nitrogen nho hon 1%.
Ham lugng H,S trong tat cd cac mau thu thap
dugc tir cac giéng khoan mé HaiThach - Moc Tinh
nho hon 20 ppm [3].

2.6. Tai nguyén mé Hai Thach - Méc Tinh

Mo MécTinh dugc phét hién bai giéng khoan
tham do 05-3-MT-1X va&i cac via chda (UMA10,
UMA20) trong Miocene trén va dugc xac nhan
bai giéng tham lugng 05-3-MT-1RX vai viéc phat
hién thém via cat két chia khi UMB20.

Dua trén két qua nghién ctu ti 2 giéng
khoan tham do nay va tai liéu dia chan 3D thu
nG nam 1994, bao cao danh gia tiém nang va tri
lugng dau khi mé Moc Tinh da dugc xay dung
nam 2000. Theo d6, cac via cat két chira khi da
xac minh (gém UMA10, UMA20, va UMB20), via
UMB15 minh giai trén tai liéu dia chan tuy c6 thay
cé di thudng bién dé nhung con nhiéu rdi ro do
chua co giéng khoan tham do nao cat qua. Nam
2001, nha thau tién hanh thu né dia chan 3D mat
d6 cao bao pht L6 05-2 va 05-3, cac phan tich va
minh gidi trén tai liéu nay da khdng dinh su phan
bé clia cac via chia, dua vao cac két qua mai
nay thi tai nguyén tai chd ctia mé Moc Tinh dugc
tinh dén hét nam 2023 1a 27,1 ty m? [5]. M& Hai
Thach ndm & L6 05-2, cac via chifa sdn pham nam
trong 3 thanh hé Miocene trén, Miocene gira va
Miocene dudi & khoi nang chinh; va cac via cat
két thudc Miocene gilta & phan canh cia mé. Mé
Hai Thach rat phuc tap, bao gom 18 via chira va bi
phan chia thanh cac khéi 16n nhé khac nhau. Sau
khi khoan 2 giéng tim kiém tham do 05-2-HT-1X,
05-2-HT-2X va giéng khoan tham lugng 05-2-HT-
3X, két hgp dia chan 3D mat d6 cao, tai nguyén
tai chd ctia moé da dugc danh gia khoang 37,7 ty
m? [6] nam 2023.

3. Phat trién va quan ly mé
3.1. Céng tdc phdt trién mé

Phuong an phat trién st dung gian xd ly
trung tdm PQP-HT, tau chira néi condensate FSO
va 2 gian dau giéng (WHP-HT1 va WHP-MT1) la
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phuong an dugc lua chon va dugc coi la t6i uu cho dén nay. Viéc lua
chon gian khoan ntta chim nita n8i Semi-TAD 15K (PVD-V) dé khoan tur
cac cum gian dau giéng c6 dinh WHP cling dugc xem la lua chon then
ch6t dé dua du an dén thanh cong, tiét kiém chi phi, rat ngan tién do
va cong tac van hanh khai thac cling don gian va thuan Igi hon. Trong
tuong lai, c6 thé dé dang mé& rong cac hang muc khi tang san luong khai
thac tu cac mé lan can [1].

Cac hang muc chinh ctia du an Bién Déng 1 bao gdm (Hinh 7):

- Hai gian dau giéng, mét 8 moé Moc Tinh, mot & mo Hai Thach
va mot gian xt ly trung tam dat tai mé Hai Thach (noi cé trir lugng
condensate nhiéu hon);

- Tau chuda condensate (dung tich 350 nghin thung) neo dau tai
khu vuc mé Hai Thach dé ti€p nhan condensate tur gian xdr ly trung tam;

- 44,5 km dudng 6ng 20 inches xuat khi tir gian dau giéng Hai
Thach dén dudng 8ng Nam Con Son hién hiu (NCSP);

- 20 km dudng 6ng 2 pha 12 inches dan khi va condensate néi mo
tur gian dau giéng Méc Tinh dén gian dau giéng Hai Thach;

- Gian khoan Semi Tender Assisted Drilling (Semi-TAD) dé khoan
16 giéng khai thac, 3 giéng du phong (6 giéng khai thac va 1 giéng du
phong tai md Moc Tinh; 10 giéng khai thac va 2 giéng du phong tai mo
Hai Thach).

Cong sudt thiét ké&: 7,6 triéu m? khi/ngay (t8i da c6 thé dat 10 triéu
m? khi/ngay) va codng suat x ly 25 nghin thuing condensate/ngay. Tinh
dén thaoi diém hién tai, hiéu s st dung gian khai thac trung binh dat
hon 99%.

Cac moc quan trong clia dy an nhu sau:

- N&@m 2011: Hoan thanh lap dét gian dau giéng tai mo Moc Tinh
(WHP-MT1); hoan thanh xay dung va dua gian khoan PVD-V vé vi tri mo
chuén bi cho chién dich khoan;

NCSP PQP-HT - 10/2012
Gian x Iy trung tam, khéi nha 6 70 ngudi

gﬁ?mﬁggég nghin (6ng suat 6,5 (toi da 8,5) triéu m* khi, 25 nghin thing
thiing 445kmduong Gngxust  condensate/ngay

(6ng sudt bom toi da _ khi20inches

250 nghin thung/ngay _ Kétnoi vi NCSP WHP-HT1 - 6/2012

Cau dan két ndi véi PQP-HT 16 giéng,
gian khoan TAD
Ong diing va xudt khi NCSP2
Két ndi hé théng
= dudng 6ng NCSP2
- A

: SSIV & Umbilical
Dudng 6ng 2,4 km
Hé thong dutng dng doi
7 inches dan condensate
sang FSO

Dudng ong dan khi nhién
liéu 3 inches

Hai Thach

20 km dudng dng 12 inches két ndi
Hai Thach - Mgc Tinh

¥
S
* Ongboc2ldp

WHP-MT1-10/2011
Van hanh, diéu khiéntirxa |
Khoi nha & 24 ngudi 16 giéng, ™.
gian khoan TAD MécTinh

Hinh 7. Co'sé ha tdng khai thdc mé Hdi Thach - Mdc Tinh.

Hé thong cap ngam 11 KV (dién, thong tin lién lac)
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- Nam 2012: Hoan thanh lap dat gian
dau giéng tai mo Hai Thach (WHP-HT1);
hoan thanh lap dat dudng 6ng xuat khi
20 inches két n6i véi dudng 6ng Nam Cén
Son 1 (NCSP); hoan thanh lap dat gian xt ly
trung tam tai mé Hai Thach (PQP-HT);

- Nam 2013: Hoan thanh ddng, lap
dat tau chla condensate tai moé Hai Thach
(FSO); hoan thanh I3p dat dung 6ng 3 pha
12 inches két n6i tt mdé Méc Tinh vé mo Hai
Thach; don dong condensate dau tién toi
FSO; don dong khi thuong mai dau tién;

- Nam 2016: Hoan thanh thi cbng
khoan 16 giéng khai thac ap suat cao nhiét
d6 cao (HPHT) tuyét déi an toan, nhanh hon
so vdi ké hoach. Téng cdng 23 giéng khoan
bao gém ca tham do, thdm lugng, va khai
thac da khoan & céc L6 05-2 va 05-3. Mang
lugi tuyén dia chan 2D va 3D tuong déi chi
ti€t da dugc thu né, xtt ly va nghién ctiu Vi
nhiéu phuong phap khac nhau ciing nhu
phan tich thudc tinh dac biét rat chi tiét.

3.2. Quan ly khai thdc mé

T6i uu vdn hanh khai thdc mé

Viéc diéu hanh, quén ly va khai thac 2
mé khi condensate Hai Thach va Moc Tinh
c6 dac thu va rat khac biét. Mé Hai Thach dac
trung béi cac via, co phan bé va chat lugng
da chua phuc tap, d6 tham tu thap téi trung
binh, ty s6 condensate khi cao, ap suat diém
suang cao, va giéng khai thac déng thoi
nhiéu tap via, dan dén mdc chénh ap I6n
lam gia tdng condensate ngung tu can day
giéng. Trong khi dé, cac via chiia mdé Moc
Tinh c6 d6 tham via tét, ty s6 condensate khi
thap hon, hau hét cac giéng chi khai thac tu
1 via chiia, nhung giéng khai thac lai bi nusc
xam nhap rat manh dan dén sém diing va
déng giéng, lam gidm dang ké hé s6 thu hoi.
Vivay, dé quan ly khai thac hiéu qua can phai
xay dung phuong an chi tiét nham chinh xac
héa cling nhu tang muc d6 tin cdy cia moé
hinh thiy dong [7, 8]. Ngoai ra, d€ danh gia
va quan ly mo tot hon can tang cudng giam
sat khai thac, b6 sung thu thap s6 liéu do
dac, s6 lieu mau chat luu, tang khao sat PLT,
khao séat bao hoa khi [9, 10].
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Han ché ngung tu condensate cdn ddy giéng

Véi via khi condesate, khi ap suat via xuéng dudi ap
suat diém suong, condensate sé bt dau ngung tu. Theo
qua trinh khai thac, ap suat khu vuc can day giéng dan
xuéng rat thap lam cho condensate tich tu & khu vuc can
day giéng ngay cang tang, ngan can dong chay cua khi -
condensate vao giéng va lam gidm hiéu suat khai thac ctia
giéng. Cac via chita thuéc mé Hai Thach déu la nhimng via
khi - condensate c6 &p suat I6n véi ham luong CGR trung
binh cao, do cac via moé Hai Thach c6 muic d6 sut giam ap
kha I6n dan tai viéc viéc ngung tu condensate xuat hién
kha sém. Bien Dong POC da trién khai nghién cliu cac
phuong phap x ly condensate ngung tu va dé xuat quy
trinh thuc hién hgp ly cho tig phuong phap cu thé.

Phuong phap gidm chénh ap theo nguyén tic tang
tiét dién ti€p xuc gita gi€ng khai thac vaéi via, ma khéng
can phai gidm ap suat day giéng nhiéu nhung van dat
dugc san lugng mong muén la phucng phap chinh c6 thé
thuc hién bang viéc khoan giéng khai thac véi goc xién
I6n nhat.

Phuong phap xU ly condensate ngung tu can day
giéng bang bom héa chat la phuong phap dé ap dung
nhung hiéu qua rat thap. Thiét ké bom ép methanol va
thi nghiém & giéng 05-2-HT-3P da dugc danh gia chi tiét
dé ddm bdo qua trinh van hanh khai thac dugc an toan,
khéng gay hai cho via san phdm, hé théng khai thac cling
nhu méi trudng. Cho dén nay, mac du két qua chua dugc
nhu ky vong, nhung Bien Dong POC dang ti€p tuc nghién
clu, va trién khai cac thi nghiém trén mau 16i tai diéu kién
ap suat va nhiét do via dé quyét dinh dua vao thir nghiém
thuc té néu két qua kha quan [11, 12].

Han ché nuéc xdm nhdp vao giéng khai thdc

Cac via chia khi - condensate & mé Méc Tinh cha yéu
déu chiu anh hudng rat I6n cta tang nudc day va nudc ria,
giéng khai thac c6 nguy co bi nudc xam nhap rat cao lam
giam kha nang khai thac, giam hé sé thu héi, dan t6i phai
dung dong giéng.

Dé& c6 dugc san luong khai théac t6i uu, han ché lugng
nudc via xam nhap, duy tri tudi tho ctia giéng khai thac va
dat hé s6 thu hoi téi da, viéc sit dung moé hinh mé phong
khai thac via khi condensate c6 tang nudc day la rat can
thiét va quan trong khi xac dinh su anh huéng ctia nuéc
day doi véi giéng khai théc, tir dé xay dung ké hoach khai
thac, phuong an t6i uu dé€ han ché ciing nhu ngan chin
nuGc xam nhap vao giéng khai thac, nang cao hé s6 thu
héi. Ngoai st dung m6 hinh mé phong, Bien Dong POC
cling c6 ké hoach thuc hién do dé bao hoa dinh ky [10]

nham theo déi su dich chuyén cla ranh gidi khi nudc theo
thoi gian dé tang tinh kha thi clia phuang an ngan chian
nudc xam nhap, t d6 dua ra nhimng quyét dinh va phuang
an phu hgp cho cac giéng dang hoac c6 nguy co bi nuéc
xam nhap [13, 14] phuc vu quan ly mé hiéu qua hon.

Han ché cdt xdm nhdp vao giéng khai thdc

Hién tugng cat xam nhap vao cac giéng khai thac, dac
biét la giéng khai thac khi c6 tdng nudc day hoat déng
manh sé gay anh hudng nghiém trong dén kha nang van
chuyén cta khodng hoan thién, lam suy gidm hé sé thu
hoi khi - condensate cling nhu gdy xam thuc, bao mon
rat nhanh cac thiét bi khai thac tir [ong giéng dudi sau lén
bé mit va han thé niia c6 thé gay hu hai nghiém trong
cac van an toan, dan dén mat an toan hé théng va déi véi
giéng ap suat cao thi dac biét nghiém trong. Bien Dong
POC da xay dung dugc moét quy trinh hoan chinh cho viéc
nghién ctru, quan ly va han ché t6i da cat xam nhap vao
giéng khai thac, bao goém: (i) Tién hanh cac thi nghiém dia
co hoc trén mau 16i clia via khai thag; (i) xay dung mé hinh
phan tich ngudng sinh cat; (iii) [ap dat thiét bi theo doi tai
dau giéng khai thac; (iv) xay dung bd céng cu theo doi
giéng theo thai gian thuc; (v) xdy dung phuong thiic quan
ly va han ché cat xam nhap trong qua trinh van hanh khai
théac thuc t€. Théng qua quy trinh trén, Bien Dong POC da
han ché t6i da va quan ly dugc hién tugng cat xam nhap
cling nhu t6i uu luu lugng giéng khai thac [15, 16].

4. Giai doan phat trién tiép theo

Dua trén dir liéu thu thap trong chién dich khoan 16
giéng phat trién, di liéu khai thac tir dong khi dau tién
dén cudi thang 6/2023 tai mo Hai Thach va Méc Tinh, cling
nhu céc cong viéc va nghién ctiu toan dién dugc thuc hién
ké tur khi FDP-2010 dugc phé duyét (5/2010), bao gom ca
RAR-2023, bdo céo t8ng két du &n Bién Pong 1 [17] va du
an xay dung mé hinh dia chat va mé hinh thay déng mo
HaiThach - MécTinh [4], cho thay lugng khi va condensate
tai ché ban dau tai 2 moé Hai Thach - Méc Tinh tang dang
ké so v6i phé duyét ndm 2006. Tuy nhién, trt luong khai
théac hién tai dugc du bao la thap hon so vai trir lugng phé
duyét nam 2010. Do d6, can thuc hién viéc khoan dan day
cang sém cang tét d€ duy tri san lugng, ting hé s8 thu hoi,
cling nhu nang cao hiéu qua kinh té ctia dy an nhu sau:

- K& hoach phéat trién mé diéu chinh (giai doan 1)
dugc dé xudt bao gébm khoan dan day 5 giéng 6 mé Hai
Thach va mét giéng & mdé Méc Tinh ti cac gian WHP hién
cb. Cac giéng khoan dan day ctia mo Hai Thach va Moc
Tinh sé tiép tuc dugc khai thac dya trén phuong phap suy
giam ap suat ty nhién. Chién lugc quan ly rdi ro tuong
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tu nhu cac giéng khai thac & mo Hai Thach - Moc Tinh sé
dugc ap dung cho cac giéng dan day. K& hoach khoan
giéng dan day sé gia tang dang k€ lgi ich kinh t& cho du
an va kéo dai d&i mo dén nam 2038 hodc xa han;

- Song song vdi ké hoach khoan dan day, cac 16 05-2
va 05-3 (trong dién tich phat trién chung cta du an) c6 ty
lé khoan thanh cong rat I16n (ty |é khoan tham do/ thdm
luong thanh céng la 7/8, dat xap xi 86%), dugc danh gia la
vling c6 tiém nang dau khi thudc loai t6t nhat ctia bé Nam
Con Son. Vi vay, trong nhitng ndm qua, Bien Dong POC da
tich cuc tién hanh phan tich, tdng hop cac sé liéu thuc té
va lam sang t6 hon dac trung cau trac dia chat, hé théng
dau khi cing nhu cac diéu kién vé sinh, dich chuyén va
hinh thanh cac tich tu dau khi. Ngoai 2 mo Hai Thach va
Moc Tinh dang dugc khai thac, con phat hién dau khi tai
cdu tao Kim Cuong Tay va 11 cdu tao c6 trién vong cao
khac nhu Méc Tinh Tay, Méoc Tinh Bong, Kim Cuong Bac,
Hai Thach Béng... Vai diéu kién thuong mai, co sé ha tang
va cdng nghé ma Bien Dong POC c6 dugc, nhiing cdu tao
tiém nang nay la muc tiéu cho chién dich khoan tham do
m& réng trong thai gian téi. Néu khoan tham do thanh
c6ng, khu vuc nay cé thé dugc phat trién, két néi véi hé
théng hién co va dua vao khai thac ngay.

5. Két luan

- Cum md Hai Thach va Méc Tinh véi phuong an ban
dau gém 16 giéng khai thac, da dong gép dang ké vao
nguén cung khi cho khu vuc Bong Nam Bé. San lugng
khai thac cdng dén tinh dén hét 2023 dat dugc xap xi 18,2
ty m? khi va 28,8 triéu thung condensate, dem lai doanh
thu va déng gép 16n cho ngan sach Nha nudc;

- Céng tac t6i uu van hanh khai thac mé da dugc chu
trong nham han ché hién tugng tich tu chat ldng khu vuc
can day giéng, lam cham qua trinh ngap nudc va giam
lugng cat xam nhap vao giéng khai thac dé gia tang hé
s6 thu hoi;

- Phuong an khoan dan day tai mé Hai Thach - Mdc
Tinh tU cac gian dau giéng hién c6 dugc xay dung dua trén
toan bé tai liéu giéng khoan dugc thu thap, tai liéu khai
thac trong suét 10 nam qua, cling nhu toan bod cac nghién
clu da thyc hién. Phuong an khoan dan day sé lam gia
tang dang ké lgi ich kinh té ctia Du an.

- Mo Hai Thach - Méc Tinh nam & viing nudc sau xa
bd, véi diéu kién dac biét phuc tap, viéc phat trién thanh
c6ng va khai thac hiéu qua 2 mé nay la tién dé dé tham do
m& réng cac ciu tao trién vong trong khu vuc lan can véi
chi phi thap nhat;
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- Cum céng trinh dau khi dugc xay lap & vung thém
luc dia & L6 05-2 va 05-3 thudc viing dac quyén kinh té cla
Viét Nam c6 vai trdo quan trong trong bao vé viing chac
cht quyén bién, dao cta T6 qudc.
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HAI THACH - MOC TINH, HIGH PRESSURE/HIGH TEMPERATURE FIELDS
IN THE FIRST TEN YEARS OF PRODUCTION HAI THACH - MOC TINH: TEN
YEARS OF PRODUCTION, AND SOLUTIONS TO MAINTAIN AND INCREASE

ITS OUTPUT IN THE COMING PERIOD

Pham Tien Dung, Hoang Minh Hai, Tran Vu Tung, Hoang Ky Son, Vu Dinh Thi, Nguyen Quan Phong

Bien Dong Petroleum Operating Company (Bien Dong POC)
Email: thivd@biendongpoc.vn

Summary

Based on the relevant technical and engineering data, the article presents the main geological and geophysical characteristics of the field
cluster of Hai Thach - Moc Tinh, and summarizes its development and production management to date. After 10 years putting the Hai Thach -
MocTinh clusterinto operation under particularly complex conditions, Bien Dong Petroleum Operating Company (Bien Dong POC) has achieved
important results, including: (i) Building and developing a simulation model to optimize production operations; (ii) Applying advanced well
completion techniques suitable for high pressure and high temperature conditions; regularly conducting technical improvements throughout
the operation and maintenance process; (iii) Minimizing the impact of liquid banking near the well bottom, limiting sand production and
water encroachment in the wells and exploitation system, increasing reservoir water treatment capacity; (iv) Studying to propose potential
locations for infill, sidetrack and multi-lateral wells for improving recovery rate, extending the field lifetime while also serving as a basis to
expand the exploration in the area. Despite these achievements, Bien Dong POC s facing the decline of the field's output and recovery rate
due to fluid banking near the well bottom, water encroachment and sand production. Therefore, adjusting the field development plan and
accelerating expanded exploration are the solutions to maintain and increase the field's output in the coming time.

Key words: High pressure, high temperature, liquid banking, sand production, infill drilling.
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