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Cdc mé ddu & bé Ciru Long dwoc khai thdc chil yéu dwa vao ngudn ndng
Iwong tw nhién va ngudn ndng lwong bom ép nwéc bé sung vdi hé sé khai
thdc nhé hon 0,5. Nhw vdy, lwong dadu con lai trong via sau giai dogn bom
ép nwéc la rdt Iom, khodng 480 triéu tdn ddu quy déi. Viéc nghién ctru tim
gidi phdp khai thdc phdn ddu con lai nay - gidi phdp thu hoi dau tdang cudng,
6 vai tro rdt quan trong trong viéc duy tri sdn lwong khai thdc ddu tai cdac
ma thudc bon triing Ctru Long. Bai bdo sé phdn tich co s& Iy thuyét, co ché
va phdn bé lwong ddu con lai sau giai doan bom ép nudc; Phan tich co hoi
va thdch thirc cua cong tdc thu hoi ddu tdng cwong doéi véi cdc mé & bon
triing Cteu Long. Tdc gid trinh bay mét sé két qud nghién citu thu hoi ddu
tang cwong ban ddu tai mé Bach HO. Theo cdc két qud thi nghiém, hé sé thu
hoi ddu tdang khodng 12% déi véi cd hai phwrong phdp: bom chdt hoat dong

bé mdt doi véi dd trdm tich va bom khi nwéc ludn phién déi véi da mong
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1. M¢é dau

Téi thoi diém 01-01-2010, tai bé Clru Long,
Nganh diu khi Viét Nam da phat hién hangloat cac
mo dau khi c6 gia tri thwong mai véi tong triv
lwong tiém nang dat khoang 3,8-4,2 ty tin dau quy
doi (Tran Lé Péng, 2015). Tinh dén ngay 31-12-
2015, toan nganh diu khi da khai thac dwoc
352,68 triéu tin dau va 114,03 tj m3 khi (Lé Viét
Chung va Pham Van Chéat, 2016). Pay la yéu to
quan trong dam bao sw phat trién 6n dinh chung
cta nén kinh té€ Viét Nam. V&i thoi gian gan 30
nam (tinh tir 1986), cic mo6 dau & bé Ctu Long

“Tdc gid lién hé
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dwoc khai thac chi yéu dwa vao nguon nang lwong
tw nhién va ngudn nang lwong bom ép nwéc bo
sung. N6i cac khac, lwong dau da khai thac chtiyéu
dwa trén nguyén ly nwérc diy dau tir via vao giéng
v&i hé s6 khai thac nho hon 0,5. Ddi voi bé Clru
Long, lwong dau con lai sau giai doan bom ép nwérc
vao khoang 480 triéu tAn diu quy doi. Nhw vay,
mdt lwong dau rat 1ém van con nam lai trong via.
Viéc nghién clru tim giai phap khai thac phan dau
con lai nay - giai phap thu hoi dau ting cwong, c6
vai tro rat quan trong trong viéc duy tri sn lwong
khai thac dau tai caic mo thudc bon triing Clru
Long. Trén thé gidi, cong tac thu héi dau ting
cwong (Enhanced Oil Recovery-EOR) da dwoc
quan tim tir nhitng nam 80, 90 cda thé ky 20,
nhung téi nam 2000 méi thue sy dwoc quan tam
khi dw 4n bom khi CO; tai m6 ddu Weyburn,
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trung tam Canada thanh cong (mé da dwoc khai
thac tir nam 1954). Theo wéc tinh, bang cAch bom
CO;, san lwong khai thac diu cia mo sé ting
khoang 130 triéu thung (10% trit lwgng ban dau)
va kéo dai tudi tho cia mo l1én thém 25 nam
(Verdon, 2012).

Tai Viét Nam, EOR ngay tir nam 1999 da dwoc
quan tAm va tir nam 2000 t&i nay van dé nay ngay
cang dwgc quan tAm nhiéu hon véi hang loat cac
dé tai nghién ctiru véi muc dich &ng dung vi sinh
héaly trong EOR (Vién cong nghé sinh hoc, 2014).
Nam 2006, Vietsovpetro da tién hanh duw an thi
nghiém cong nghiép bom “phirc hé vi sinh héa ly”
(VSHL) tai khu vuec giéng 74, 117 va 705 cho déi
twong Mioxen dwdi mo Bach Ho. Két qua lwong
dau gia tang khoang 1243 tin (10%) so v&i gia
thiét khong bom VSHL (Vietsovpetro, 2009).

2. Tong quan vé bé Ctru Long

Bé Ctru Long phén bd chi yéu trén thém luc
dia phia Nam Viét Nam, nam doc theo bd bién
Viing Tau - Binh Thuan. Tinh theo duwdng dang day
1000m, bé c6 xu hwéng mé vé phia Pong Bic, phia
Bién Dong hién tai. BE c¢6 dién tich khoang 36000
kmz2, bao gom cac16: 9, 15, 16, 17 va mdt phan cta
cacld: 1, 2,25 va 31. Bé dwoclap day bdi tram tich
luc nguyén Kainozoi v&i chiéu day 16m nhat c6 thé
dat t6i tir 7km dén 8km (PVN, 2010). Vé dia tang,
tai bé Clru Long cac thanh tao da dwoc xac 1ap bao
gom da mong cd Trwdc Kainozoi va tram tich 16p
phu Kainozoi, Dé t.

Pamong treéc Kainozoi la cac dd macma xam
nhap granitoit c6 tudi tir Trias t&i Creta thudc cac
phtrc hé Hon Khoai (DMG/T-J:hk), Pinh quan
(DG/Js-K1dq) va Ankroet (G/K.ak). Cac da bi ca
nat, bién d6i manh. Hau hét cac khe nirt déu bi 14p
day bdi cic khodng vat thi sinh: calcit, zeolit,
thach anh va clorit. Cac nghién ctru da cho thiy cac
da thudc phirc hé Ankroet la doi twong cé trién
vong dau khi cao nhit.

Pa tram tich cha yéu la cac tram tich luc
nguyén c6 tudi Kainozoi thudc cac hé tang Ca Coi
(Eoxen-E; cc); Tra Cua (Oligoxen sém- Es! tc); Tra
Tan (Oligoxen mudn-Es? tt); Bach H6 (Mioxen
s6m-N;1 bh); Con Son (Mioxen gitra N12 cs); Pong
Nai (Mioxen mudn N33 dn) va hé ting Bién Dong
(Plioxen - bé tr N2-Q bd).

Dwa trén dac diém ciu trac dia chit: bé day
tram tich, phan bo cac dit gay 1om, néu coi bé Clru
Long la don vi cau trac bac 1 thi cAc ciu tric bac

hai ctia bé bao gdbm: Triing phan di Bac Liéu; Triing
phan di Ca C6i; P&i nang Clru Long; D& nang Ph
Quy; Triing chinh Bé Clru Long (PVN, 2010).

Pén ndm 2015, trén toan bé Cru Long da phat
hién dworc trén 40 ciu tao chiva diu khi, trong dé
c6 nhiéu phat hién thwong mai (Lé Viét Trung va
Pham Vin Chéit, 2016). Dau dwoc khai thac tir da
mong nirt né trdre Kainozoi va tir cac tp cat két
Mioxen dwdi, Oligoxen. Phén 16n cac mo phan bd
trén khoi nang Trung TAm va déi phan di Pong
Béc. Cac mé dau déu thudc loai nhiéu via, ching
phan bé trong cic trdm tich cé tudi Mioxen,
Oligoxen va méng granitoit Truéc D€ tam. Trong
d6 than dau trong d4 méng co triv lwong 16n nhit
(PVN, 2010).

Cac nghién ciru cho thiy, & bon triing Ctru
Long, cac ting da sét thudc cac tram tich Oligoxen
va Mioxen la cac tAng da me. Trong d6 cac tap sét
co tudi Oligoxen da dat mirc trwedng thanh va la
ngudn cung cap hydrocacbon chii y&u cho cac bay
chira & bé Clru Long. Vé tang chan, & bé& Cliu Long
ton tai 3 tAng chin: tAp sét noc hé ting Bach HoO
(sét Rotalia) mang tinh chan khu vuec; cac tip sét
dam ho, clra song thudc hé thng Tra Tan va cac tip
sét dam hd thudc hé Tra Ca 1a tAng chan dia
phuwong (Tran Lé Dong, 2015).

Duwa theo két qua danh gia tiém nang dau khi
bang phwong phap thé tich-x4c xuit cho tirng ddi
twong trién vong, bé Ctru Long c6 tong trit lwong
va tiém nang dau khi thu hoéi dao déng trong
khoang 800-900 triéu m3 hydrocacbon quy doi,
twong dwong trir lwong va tiém nang tai chd
khodang 3,8 dén 4,2 ty m3 hydrocacbon. Trong dé
khoang 70% trit lwong tip trung vao doi twong
mong, 18% trong Oligoxen va 12% trong Mioxen.

Trong giai doan 1986-2013, san lwong dau
thd khai thac & bé Clru Long hang nam ting
khoang 30% va nganh dau khi Viét Nam da dat
moc khai thac tAn diu thoé th 1 triéu vao nim
1988, thr 100 triéu tdn nam 2001. Ngay
22/10/2010 da khai thac tin dau tho th& 260
triéu, chiém khoang 32,5% tong trir lwgng va tiém
nang diu khi thu héi. Trong nam 2015 d3 khai
thac dwoc 18,75 triéu tAn dau thd va 10,67 ty m3
khi (Lé Viét Trung va Pham Van Chéit, 2016).

3. Thu héi dau tang cwong
3.1. Co'sé ly thuyét
Cac phwong phap thu hoi dau ting cuong
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(EOR) trén thé gi¢i bao gom hai loai chu yéu do 1a
hé phwong phap gia nhiét; hé phwong phap hoéa
hoc va mot s0 hé phwong phap khac (bom khi,
bom khi nwéc luan phién...).

Hién nay, cdc quan diém phéan biét giira thu
h6i dau tang cwong (EOR) va cai thién hé s6 thu
h6i dau (Improved Oil Recovery - IOR) con nhiéu
diém chwa rd rang, chwa thong nhit. D€ thuén loi,
trong bai bao nay, EOR dwoc hiéu la cdc phwong
phép khai thac nhirng phin dau con lai trong mé
sau giai doan bom ép nwéc déi véi nhirng mo dau
c6 do nhét thap (<100cP).

Hé phwong phap gia nhiét thwong ap dung
cho cac loai dau nang c6 ty trong nhé hon 25 do
API (°API), @6 nhot 16m hon 100cP va dwoc tién
hanh ngay giai doan dau khai thac (giai doan khai
thac so cip). Hé phwong phap hoéa hoc va bom khi
thuong ap dung cho cac loai dau nhe (ty trong >
25 °API), do nhot thap (d6 nhét <100cP) lai va
thwong tién hanh sau giai doai khai thac bang bom
ép nudre (giai doan khai thac thir cip).

Tai cac mo dau thudc bon triing Cliu Long,
dau khai thac dwoc cht yéu thudc loai dau nhe
(trtr moé Kinh Ngw Vang), c6 ty trong thwong 1on
hon 25 °API va do nhot nhé hon 100cP (Bang 1).
Nhw vay d6i voi cac mé dau thudc bon triing Clru
Long can quan tdm ap dung hé phwong phap hoa
hoc va bom khi hodc két hop.

Bdng 1. Tinh chdt vdt ly ctiia ddu trong diéu kién
via tai m@t s6 mé thudc bon triing Ciku Long.

Mo, Poitwong Ty Po6 nhét
chira trong(°API) (cP)
Mo Bach HO
Mioxen dwdi 63 1,417
Oligoxen trén 58 2,129
Oligoxen dudi 90 0,710
Pa méng 108 0,298
Mo Rong
Mioxen dwoi 47 2,624
Oligoxen trén 41 6,380
Pa moéng 43 2,975
Kinh Ngw Vang
Mioxen duéi 18 204
Oligoxen trén 26 3,02
Sw T Pen
Paméng | 35 | 15

Dé thong nhit thuit ngir trong EOR, mot so
thong s0 lién quan dworc hiéu nhw sau:

- Hé s6 thu hoi dau (RF): 1a ty s6 giira tong
lwong dau khai thac va tong lwong dau c6 trong via
ban dau

- Hé s0 quét khéi (Evol), quét dién (Ea), quét
thang dirng (Ev). Trong thuec t&, sau giai doan bom
ép nudrc, trong via con nhiéu khoang khong ma
nwéc chua quét qua.

+ Heé s6 quét khdi (Evol): dwoc do bang ty so
gitra Thé tich vung khong gian nwéc da quét qua
va thé tich viing khong gian nghién ctru. Hé s6 quét
vung con duoc xac dinh thong qua cac hé so quét
dién (Ea) va quét thang ding (Ev) qua cong thixc:

Evol = Ea x Ev (1)

+ Hé s0 quét dién (Ea): la ty so giira dién tich

vung nwéc da quét qua va dién tich viing nghién
clru.
+ Hé s6 quét thing ding (Ev): 1a ty sO giira
dién tich mat cat nwoc da quét qua va dién tich
mat cat nghién ctru. Hinh 1 thé hién cich xac dinh
cac hé so quét.

Mot s6 két qua nghién ciru da cho thay phan
d4u con lai trong via phan bd & ca vung nwére da va
chwra quét qua. Voi quan niém nay, nghién ctru
phan bo cla dau con lai trong via c6 vai tro rat
quan trong trong cong tac EOR.

- H¢ s6 thay thé (Ed): Nhiéu cong trinh
nghién ctru da cho thiy, sau giai doan bom ép
nwoc, dau con lai trong via phan bo ca trong ving
nuwéc chwa quét qua va vung nwée da quét qua. boi
voi vung nwde da quét qua, dau con lai thwong &
dang bi “méc ket” trong cac “bay” mao dan. D& giai
thich co ché dau bi “méc ket” trong mdi treong
rong thuong lién quan t&éi moi quan hé gitra do
bdo hoa cta chit lwu cé tinh dinh wot (nwoc),
khong dinh wot (dau) voi chi s6 mao dan (méi
quan hé nay dwoc goi 1a dudmg cong mao dan
giam do bio hoa chat lwu). Hinh 2 mé phong qua
trinh dau bi “bay” trong moi truomg rong, trong
cac kénh mao din c6 ciu tric kép.

Nhu vy, c6 thé ndi, hiéu qua bom ép nwoc
lién quan t&i cac hé s6 Evol va Ed hay lién quan toi
cac hé s0 Ea, Evva Ed.

- Ty s6 linh dong (M - Mobility ratio):

Hé s0 linh dong clia mot chat luwu, m, 1a ty so
gitra dd tham hiéu dung, k va do nhét ctia chit luvu
() theo cong thirc:

k
m=—

(2)
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Giéng khai thac

Giéng bom ép nwéc

Giéng khai thic ‘T

Hinh 1. M6 phdng cdch tinh cdc hé sé quét: (a) theo viing Ea, va (b) theo phwong thdng ditng
Ev (Madaoui, 2004).

} 4P {

(a) Nwéc ddy diu qua hé thong

(b) Diu bi biy lai trong hé théng

Hinh 2. Co ché ddu bi mdc ket trong kénh mao dan kép (Madaoui, 2004).

Trong moi trueong da chat lwu (moi treong
chu dao trong cadc mé dau), k duoc thay bang do
thadm twong doi (k:) sé nhin dwoc hé s6 linh dong
twong doi (my).

ko
my = = (3)
Hj

Trong do, chi s j thé hién cho pha chit lwu j;
j c6 thé 1a doi voi nwoe (w); doi voi dau (o) hoic
doi voi toan bo hé (t).

Van dé luoi nwdc thwong dwoc dé cap lién
quan dén trwong hop diy dau (pha khong dinh
wot) bang nwoc (pha dinh wot). DO linh dong cha
chit lwu ddy (nwdrc-my) phai nhd hon hoic bang
d6 linh dong cua chat lwu bi day (dau- mq)

my < mg (4‘)

Trong thuc té, thwong str dung ty so linh dong
M, 1a ty s0 gitra do linh dong ctia chat lvu day (goi
tat 1a pha ddy-m,) va d linh dong ctia pha bi ddy
(mq).

y = M Hokrw )
Mg pwKio

Trong d6 chi s6 u va d thé hién pha day
(upstream - nuwérc) va pha bi diy (downstream -
dau). Néu M nho hon hoic bang 1 thi qua trinh ddy
thudn lgi ngwoc lai la khong thuan loi (Lake,
1989).

- Chi s8 mao dan (Nc):

Khi phan tich md hinh mao dan kép
(Madaoui, 2004) da dwa ra thong s6 khong thir

nguyén (dimentionless) Nc. D6 la ty so gitra do
nhét va lwc mao dan

y o ©
© F. oCosé

Trong d6, Fv va Fc 1a do nhét va lwc mao dan;
v, o 1a van t8c dong chay trong kénh rong va do
nhot clia pha diy; o 1a strc cang bé mat giira pha
day va pha bi ddy. Pai lwong khong thir nguyén Nc
dwoc goi 1a chi s6 mao dan.

3.2. Gidi phdp EOR

Theo mot so tac gia, EOR duwoc hiéu 1a bom
khi CO, v&i 4p suat cao vao via, tao ra modt hén hop
(solvent) c6 tAc dung day thém dau tir via toi giéng
khai thac (Taglia, 2010). S8 khac cho rang EOR la
thu hoi dau bang cach bom nhirng chit khéng c6
san trong via vao via dau (Lake, 1989). Tém lai, doi
voi cic via dau thong thuong, c6 thé hiéu EOR la
cong tac khai thac nhirng phan dau con lai sau giai
doan bom ép nwérc.

D&i voi cac mo dau & bon triing Clru Long, hé
sO0 RF dao dong trong khoang 0,2 toi 0,35 (tuy
thudc vao hé thong cong nghé va ché do khai thac).
Nhin chung, sau giai doan bom ép nwoc, hé so thu
hoi diu, RF nho hon 0,4 (Vii Minh Dic, 2014). Do
viy, c6 thé coi phwong phap khai thac 60% lwong
dau con lai nay la EOR. Hoac co thé goi EOR la
phwong phép gia tang hodc nang cao hé s6 thu hoi
dau.
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Hinh 3. Hé s thu hoi RF phu thudc vao ty sé linh
ddng M trong mé hinh via déng nhdt (Sheng.,
2010).

Hé sb quét ving Ea

et

i ..
PR T T . |

Nghich d4o ty s6 linh déng, 1/M
Hinh 4. Hé s6 quét viing phu thudc vao ty sé linh
dong M trong mang luéi khai thdc ndm diém

(Lake, 1989).
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Chi s6 mao dan Nc

Hinh 5. Pwiong cong gidm do bédo hoa mao dan
(Lake, 1989).

DE khai thac dwoc dau con lai sau giai doan
bom ép nwéc can phai tang hé s6 quét khoi Evol
vatang hé s6 thay thé Ed. Mot s6 nghién ctru da chi
ra, dé tang Evol cin giam ty s6 linh dong M va dé
tang Ed can tang chi s6 mao dan Ed (Hinh 3, Hinh
4). Méi quan hé giira do bao hoa ctia cac pha dinh
wot hodc khong dinh wét véi chi s§ mao dan cling
thudong dwoc quan tam nghién ctru (Hinh 5).

Nhu da dé cip, kiém soat hé s6 linh dong la
kiém soat ty so giira do linh dong cta chit day va
chit bi diy. Viéc thay d6i do linh dong ctia chat bi
day (thay doi do thim twong d6i hodc do nhot) rat
kho, ngoai trir gia nhiét via. Do vay, thwong st
dung cac giadi phap hoa hoc dé thay doi ty so linh
dong cta chat day. Polyme thwong dwoc dung dé
tao dung dich c6 dd nhot cao (giam hé s6 linh dong
clia chit ddy), bom vao via nham tang hé s quét
khéi Evol.

DE ting hé s6 thu hoi co thé tang Nc. Co thé
tang chi s6 mao dan Nc bang cach ting van tdc
dong chay v hay gidm sirc cing bé mit o (trong
cong thirc 5) bang cac chat hoat dong bé mit. Theo
hinh 5, d€ giam do bdo dau dw (pha khong dinh
wot) tlr 30% xudng 20% can tang Nc tir 10-5 t61 10-
4 (tang 10 Ian). Viéc tang van toc chat lwu trong
kénh rong kho hon 1a giam sirc cing bé mit giira
cac chat luu.

3.3. Co héi va thdch thirc

Nhuw da phan tich, sau giai doan bom ép nuworc,
trong via ludn con lai mot lwong dau 16m & ca viing
nuwére da va chwa quét qua. Néu 14y tong triv lwong
va tiém nang dau thu hoi 12 800 triéu tin (Trin Lé
bong, 2015); hé s6 thu hoi RF bang 0,4 (Vii Minh
Dirc, 2014) thi lwong dau con lai khoang 480 triéu
tan, trong d6 320 triéu tdn nam trong viing nwée
da quét qua, 160 triéu tAn nam trong vung nwdc
chwa quét qua (Ed=0,5; Evol=0,8).

Viéc nha diéu hanh JVPC tién hanh duv an thir
nghiém cong nghiép bom khi nwéc ludn phién vao
doi twong Mioxen mo Rang Dong vira 1a co hdi vi
day la bang chirmg cho kha nang 4p dung EOR, vira
la thach thirc do cac thong s6 co ban nhw: ty 18,
thanh phan khi hoa tron, khoi lwong bom cac pha,
hiéu qua kinh té can dwoc nghién clru kj hon
(PVEP, 2014).

Nhin chung d4u mo & bé Clru Long thudc loai
dau nhe (ty trong > 25 °API), d0 nhot nho
(<100cP) nén cong tac EOR chu yéu tip trung vao
cac giai phap hoéa hoc va bom khi. Tuy nhién, tuy
thudc vao diéu kién cong nghé ky thuat, moi giai
phap EOR déu c6 diém manh va diém yéu riéng.
Do do6, cong tac EOR tai bé Clru Long dang dirng
trudrc nhiéu co hoi va thach thirc.

3.3.1. Co héi

Pa s6 cAc mo hién dang trong giai doan khai
thac thir cip, giai doan bom ép nuworc, chwa tién
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hanh EOR. Do vay, pham vi hoat dong ctia cong tac
EOR dang rong mo.

Dau mé & bé Clru Long thudc loai diu nhe,
thuan loi cho viéc ap dung cac giai phap hoa hoc
va bom khi, it phu thudc vao qua trinh nirt via thiy
lwe (chi phi cao) dé tang do thadm cna via (trir doi
twong Mioxen mo Kinh Ngw Vang véi dau nang, ty
trong 18 °API, d6 nhot 204cP).

Cac cong nghé hoa pham, vi sinh, na-nd dang
phat trién, c6 kha nang tao dwoc cic hop chit co
nhirng thudc tinh pht hgp voi yéu cau ctia EOR
nhw cic hop chit hoat dong bé mit c6 do bén
nhiét, dd chiu mudi cao, khi hoa tron véi nwéc
bom ép c6 thé gidm sirc cang bé mit gitra dau va
nwéc bom tir khoang 20dyn/cm xudng dudi
1dyn/cm.

San lwong khi dong hanh 16m, c6 thé dwoc
dung lam nguon khi trong cong tac EOR. Cong ty
JVPC da thir nghiém cdng nghiép cong tac EOR
bang viéc bom khi dong hanh vao ddi twong
Mioxen tai mé Rang Dong.

Lwong dau con lai trong cac mé sau giai doan
bom ép nuwéc rat 1on. Day 1a yéu 6 thuin loi dé
tién hanh EOR.

3.3.2. Thach thiwrc

EOR la cong tac rat phirc tap, lién quan toi
nhiéu linh vuc, c6 dd rui ro cao, phu thudc vao
nhiéu yéu té nhw dac tinh cta san pham, dac tinh
dia chat cta via chira, phu thudc vao dic diém hé
théng va ché do cong nghé khai thac... D€ tién hanh
thanh cong mot dw &n EOR can c6 nhirng hiéu biét
ky vé dia chat, lich str khai thac cling nhw diéu kién
cong nghé lién quan. Pac biét phai c6 hé thong cac
phong thi nghiém két hop v&i cic md hinh mo
phéng hiéu qua dé giam thiéu rdi ro trudc khi ap
dung thir nghiém hay ap dung cong nghiép trén
mo. Doi voi bé Clru Long, cac cong tac EOR can
quan tam giai quyét tot nhirng van dé sau:

Do bat dong nhit vé tinh thim chira cta cac
via sdn pham cao. Bé day ting chira mong, nhiéu
16p sét xen kep, mé thudc loai nhiéu via (vi du cac
tAng san phadm 23+24; 25+26+27 thudc Mioxen;
[11+V thudc Oligoxen trén; VI+VII+VIIL; IX+X thudc
Oligoxen dwédi mo Bach HO). Bac biét, da mong nirt
né chira dau la d6i twong phi truyén thdng. Mirc
do hiéu biét vé ddi twong nay con han ché can
nghién ctru sau hon.

Cac mo dwoc khai thac bang cac gian trén bién
do d6 mang lwéi khai thac thwong bi han ché,

phirc tap, khong giong nhau, rat kho khan trong
viéc xac dinh cac ving nwéc chwra va da quét qua.

Cac m6 dworc diéu hanh béi cac nha thau khac
nhau do d6 ché do va cong nghé khai thac cling rat
khac nhau, viéc danh gia thuc trang cia mo sau
giai doan bom ép nwérc doi hdi phai nghién ciru k¥,
ton cong sirc.

St dung khi CO; trong EOR da dwoc ap dung
thanh cong trén thé gi¢i. (¢ Viet Nam c6 mot sé tac
gid da nghién ciru kha nang bom ép khi CO:
(Nguyén Hai An, 2012). Tuy nhién t&i nay chua
phat hién dwoc cac nguon khi nhw khi CO;, No...
San lwgng nguon khi ddong hanh rat khac nhau, c6
mo phai dot bo, c6 mo da c6 hé thong thu gom dé
str dung v&i nhiéu muc dich. Viéc tinh hiéu qua
kinh t€ khi st dung cac nguon khi nay trong EOR
anh hwéng lon toi tinh hiéu qua cha dw an.

Chuwa c6 du an EOR nao ap dung thanh cong
thuc sw ddi voi cac mo & bé Clru Long. Do d6
nhirng kinh nghiém va cac bai hoc thwc té trong
linh vwc EOR tai Viét Nam con nhiéu han ché. Co
mot sO tac gia da nghién cru kha niang bom khi
nuwoc luan phién vao tram tich Mioxen (Pham Birc
Thang, 2014). Tuy nhién co s& ly thuyét cin dwoc
hoan thién hon nira.

3.3.3. Mét sé két qua nghién citu ban ddu tai
Viesovpetro

Viéc tién hanh dy 4n EOR thwong rit phic
tap, ton kém, c6 mirc d6 rai ro cao. Nhw da deé cap,
tai Vietsovpero, cong tac EOR da dwoc quan tam
tir nam 2003 v&i “Hoi nghi ting thu hoi dau mo
Bach H6” va tir nam 2006 tién hanh thir nghiém
cong nghiép bom phirc hé VSHL véi d6i twong
Mioxen dwdi va Oligoxen trén mo Bach H6 (Bang
2), bwéc dau cho thiy kha nang 4p dung mot so
phuong phap EOR.

DE& nghién ctru tic dung cia chat hoat dong bé
mat (HPBM) trong EOR, Vién Nghién ctru dau khi
Viét Nam da két hop vai Vietsovpetro tién hanh
nghién ctru trong phong thi nghiém. Trén co s¢&
nghién ctru twong tac gitra ddu mo ting Oligoxen
mo Bach HE v&i cac héa pham HDBM, két qua da
lwra chon dwoc hdn hop chat HDBM phit hop ¢6 cac
thong s6 thé hién trong bang 2, md hinh mau da &
Bang 3, 4 va két qua thi nghiém & Hinh 6. D6i véi
d4a méng mé Bach HG, véi dic diém dia chit rat
phirc tap: chiéu day than diu 16n (hang tram mét),
cac dic tinh vatly da (do rong, do thdm...) c6 do
bt déng nhit cao, nhiét d6 cao (>140°C),...
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Bdng 2. Két qud thir nghiém céng nghiép bom hop chdt VSHL (Vietsovpetro, 2009).

Giai doan P& twong S6 hiéu giéng Khoi lu'(yng,bo'm Lwong dau gia
(tlr... t&i ndm) ' bom VSHL VSHL (t4n) tang (tan)
2006-2007 |Mioxen dwéi 74 60 1243
2009-2010 |Mioxen dwéi 202 80 8500
2012-2013  |Oligoxen trén 1003 60 4197

Bdng 3. Mgt s6 théng so ctia to hop hop chdt
HDBM Iwa chon thi nghiém EOR déi véi trdm tich
Oligoxen mé Bach Hé.

Bdng 4. Mgt s6 thong s6 mé hinh thi nghiém bom
chdt HPBM trong EOR d6i vdi tram tich Oligoxen

maé Bach Hé.

Théng s6 Gia tri Théng s6 BI_IGila6tr1i1
AOS,Tween 80, SDBS ty 1é S6 hiéu mau 3 i06-H2-
x 6:1:1 - . '
Hop chat + phu gia Thioure (0,3%) va B“}‘l’f}g kl\r?h (cm) >
Butanol (300ppm) CDtﬁe:(*)Crl; ((g/rr)l) 18,‘;4
Nhiét do (°C 140 : 0 )
ang o n(lu())'i D6 tham khi (mD) 286
(ppfn) 35000 D06 bao hoa nwéde duw (%) 46,78
Nong do (%) 15 Nhiét d6 thi nghiém (°C) 140
Strc cing bé mat 193 __ Ap_ su?}t loMrong (atm) , 100
(dyn/cm) ’ Hé so khai thac dau l?ang bom nwérc 382
Do nhét (cP) 38 trudrc khi bom chit HDBM (%) ,
1) hgp phu (%) 000171 Hé s6 khai thac dau bang bom nuwéc 5
' ' ’ sau khi bom chidt HDBM (%) 0.9
Heé s6 khai thac dau gia ting (%) 12,7
07 0.25
06 5
i & % 1020
z 05 g e )O-'EO
o Bom nuée Q EO 2y )/O~O/ § £
2 i by 1015 ©
Pl 00 | : v g
] B q
g M om nude g
< 5 1o £
O : .
02 -‘ ;
01 WM\! \/W‘o——o-o 1%
0 ‘u 0.00
0 3 12 15

° Thé tich bom, quor

Hinh 6. Biéu do trang thdi ddy ddu bdang nwéc truée va sau khi bom t6 hop chdt HDBM, trdm
tich Oligoxen mé Bach H6.
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do d6 viéc str dung cac phwong phap héa hoc
trong EOR con nhiéu han ché.

Dua trén diéu kién thuc t& san suat, c6 sin
nguén khi dé6ng hanh, ndm 2012, Vietsovpetro da
tién hanh thr nghiém gidi phap bom khi nwéc
ludn phién trong phong thi nghiém déi véi doi
twong da moéng & khu vec nam vom Trung Tam.
Cac thong s6 co ban va két qua thi nghiém nhw
sau:

+ M0 hinh diéu kién via:

- Ap suitvia = 315 atm.

- Nhiét d¢ via = 1400C

- Ty s6 khi nwéc bom ludn phién = 8:1

- Thé tich ntit: 0,9 cm3 (khoang 9% thé tich 16
rong)

- Str dung ddu mé mé phong theo dau trong
d4a mong (live oil) va khi gaslift mo Bach Hé.

+ M0 hinh mau 16i: thé hién & Bang 5.

Trong moi thi nghiém, mo hinh pha ran dwoc
xay dung trén co sé két ndi 2 mau tru c6 duong
kinh la 50mm véi tong chiéu dai khoang trén
120mm

+ M6 hinh bom ép:

Sau khi cAc mau dwoc thiét 1ap md hinh via
ban dau (nhiét dg, ap suat, d6 bao hoa nwéc dw, dd
bdo hoa dau), véi muc dich xac dinh lwong dau
khai thac thém sau giai doan bom ép nudrc, thi
nghiém dwgc moé phdong theo 2 giai doan: giai doan
1 bom ép nwéc (ddy dau bang nwdc) va giai doan
2 bom khi nuwéc luan phién (ddy dau bang khi
nuwéce ludn phién). Két qua thi nghiém dwoc thé
hién trong Bang 6 va Hinh 7

Qua cac két qua thir nghiém céng nghiém
bom VSHL, bom t6 hgp chdt HDBM va thi nghiém
bom khi nwéc ludn phién déu cho thiy hiéu qua
cta céng tac EOR d6i voi mé Bach H6. Tuy nhién,
day 1a nhirng thir nghiém, thi nghiém ban dau do
vy can dwoc nghién ciru kj hon bao géom ca
nghién ctru vé kha nang cong nghé va kinh ké khi
ap dung trong san xuit.

Kétluian

Sau giai doan bom ép nworc, lwong dau con lai
& bé Clru Long worc tinh khoang trén 480 triéu tAn
quy dau. Pay 1a co s& quan trong cho cac cong tac
EOR.

Bdng 5. Cdc théng s6 vt ly dd ctia cdc mau lwa chon déi véi dd méng mé Bach Ho.

Thi XAl X Chiéu dai | Pudong kinh | D6 thdm khi | D6 rong theo D bao hf)a nuoe
nghiém 56 hi¢u mdu (cm) (cm) (mD) nuwéc (%) du tl.‘u'o'c thir
: nghiém (%)
T1 BH-417 6-2-50 //| 6,50 4,99 2720 3,93 33,85
BH-404 2-3-19 6,12 5,00 1020 3,33 25,15
T2 BH-502 1-2-5 6,03 4,99 14500 3,27 14,68
BH-425 3-6 4,97 4,98 2634 3,76 3,614

Bdng 6. Két qud thi nghiém EOR bdng bom khi nwéc luan phién déi véi dd méng mé Bach H6.

Thong s6 Thi nghiém
T1 T2
P4y dau bang nwdc
Tha tich 15 rong (ml) 10,041 8,665
Thé tich nwéc du (ml) 2,905 2,754
Thé tich ddu ban d4u (ml) 7,153 7,903
Luu lwgng bom (ml/gio) 6 6
Thoi gian diy nwéc (gio) 3,33 8,23
Thé tich ddu thu héi (ml) 3,787 4,343
Hé s6 khai thac (%) 52,94 55,04
D4y dau bang khi nwéc luan phién

Thoi gian diy khi nwéce luin phién (gio) 3,667 4,46
Thé tich ddu thu héi cong don (ml) 4,447 5,56
H& 56 khai thac (%) 62,16 67,79
Gia tang hé s6 khai thac (%) 9,2 12,75
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Hinh 7. Biéu do trang thdi ddy ddu bdng nwéc va bdng khi-nwéc ludn phién déi véi dd méng mé Bach
Hé (a)-Thi nghiém T1; (b)-Thi nghiém T2.

Dau mo & bé Clru Long thudc loai diu nhe, do
do trong EOR, nén tap trung vao nghién ctru cac
phwong phap héa hoc va bom khi nwéc luan
phién. Két qua thi nghiém cho thay hé sé thu hoi
dau tang khoang 12% doi véi bom chat hoat dong
bé mat doi véi da tram tich va bom khi nwée luan
phién d6i véi dd mong. Trén thé gidd, bom khi CO2
trongEOR da dwoc ap dung va c6 hiéu qua cao. Tuy
nhién déi v&i cac moé dau & bé Clru Long, hién chwa
phat hién dwoc nguon khi CO2, do d6 van dé can
giai quyét 1a tim nguon khi.

Bom khi nwéc luan phién la moét phwong
phéap phirc tap. Cac nghién clru vé gidi phap nay,
veé ly thuyét, ch yéu 1a dinh tinh. Cac thong so lién
quan nhuw Kich thwérc nat (slug), ty 1€ khi-nwéorc, so
lwong nit can bom... chl yéu mang tinh chiiquan.
Pay la nhirng thong so rat quan trong, quyét dinh
sw thanh cong ctia dv an.

Do do bat ddong nhat cao vé dac tinh dia chat
(thanh phan thach hoc, tinh phan 16p, do tham, do
rong...) cla cic mé dau thudc bé Clru Long, hé
thong khai thac da dang va phirc tap, do d6 viéc
nghién clru danh gia lwong dau con lai cling nhw
phéan bo ctia ching sau giai doan bom ép nworc tai
cac mo6 dau gap nhiéu khé khan. Két qua cta cong
tac danh gia nay co vai tro rat quan trong khi tién
hanh mot dw an EOR.

D4 méng nirt né chira dau & bé Clru Long 1a
doi twong phi truyén thong. Dac biét nhiét do va
ap sudt via cia doi twong nay rat cao. Tuy da co
nhiéu cdng trinhnghién ctru nhwng sw hiéu biét vé
doi twong nay con rat han ché. Tuy nhién dolwong

dau (vé san lwong va trir lwong) & bé Clru Long
phan 1on tip trung vao doitwong da moéng nén
viéc nghién ctru ap dung cac giai phap EOR dang
dirng truedremot thach thire ratlom.
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ABSTRACT

Enhanced oil recovery for oil fields in Cuu Long basin: Challenges
and opportunities

Lan Duc Tran 17, Ut Van Nguyen !
Research And Engineering Institute For Offshore Oil And Gas of Vietsovpetro, Vietnam

The oil production in the Cuu Long basin has been mainly based on natural energy sources or
additional water injection with the oil recovery factor less than 0.5. The amount of remaining oils in
the produced reservoirs is massive, approximately 480 million tons of oil equivelent. EOR solutions
to produce the remaining oils play a significant role in maintaining oil production at the Cuu Long
basin. This paper examined theoretical basis, mechanisms and distribution of remaining oil after
water injection period, and analyzed the opportunities and challenges of EOR for the oil fields in the
Cuu Long basin. The results of the EOR research at White Tiger oil field reveals that the oil recovery
factors have increased by approximately 12% for both methods: surfactant injection for sandstones
and water-alternating-gas injection for fractured granitoid.

Keywords: EOR in Cuu Long basin, EOR opportunities; EOR challenges.
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