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Tém tat: Bom ép khi mede luan phién — WAG (Water Alternated Gas) la mét phwong phdp
bom ép nudc ludn phién v6i khi nham giam dg linh dong cua khi VA tang hiéu qua gia ting
thu hoi dau. So véi cdc phwong phdp ting cwong thu héi dau - EOR (Enhanced Oil
Recovery) khac, bom ép khi la mot phwong phap phit hop voi diéu kién ciia tang Mioxen, mo
Bach Hé cho giai doan tang cuong thu hoi dau. Ket qua thi nghiém cho thdy rang, khi dung
khi binh tach bom ép ddy dau, dp sudt trén lan toi thiéu giiva khi va dau la 350 bar. Két qua
chay mé phong trén CMG cho thcfy rcing, dé dat diéu kién trén lan véi dau tai ap sudt via
hién tai 1a 280 bar can lam giau khi bom ép véi 40% khi thdp dp hodc véi 17% khi gas hoa
Iéng ma lwong khi nay dang bi dot bo can dwoc thu gom. Két qua thi nghiém bom ép WAG
trén mdu hop phan cho thdy bom ép WAG mang lai hiéu qua thu héi dau lén t6i 80.2 % so
véi 60.5% khi bom ép nueée. Sau khi da bom ép nude, dp dung bom ép WAG, co thé tan thu
thém dwoc 17.8% lwong dau ban dau. Dé bom ép WAG chi ¢6 thé dp dung thanh céng cho
ting Mioxen mo Bach Ho khi nguon khi cung cdp cho bom ép va nguon khi lam giau dwoc

giai quyét.

1. Panh gia thuc trang khai thac va lya chon
phwong phap EOR 4p dung cho ting Mioxen
ha, mé Bach Ho
1.1. Thyc trang khai thac

Cho dén nay, tinh trang ngap nudc da xay
ra hau hét & ddi tuong cat két Mioxen ha, mo
Bach Ho. Tang Mioxen ha dang duogc khai théac
& giai doan cudi cua doi mo. Cac giéng khai
thac déu ngép nudec ¢ nhiéu murc 46 khac nhau.
Viée chuyén d01 tuong khai thac cac giéng tir
tang mong va tang Oligoxen 1én ting Mioxen
ha va dua khu vuc phia Nam vao khai thac da
lam gidm do ngap nudc to 73% (nam 2010)
xudng con 57,8% (nam 2012). Ap suit via thay
d6i tir 31-36 MPa, con lai tai vom Trung tam la
13-21 MPa va vom Bic 1a 8-32 MPa. Nhu viy,
nang luong via va luu luong giéng khai thac co
xu hudng gidm manh. Nguyén nhan chinh 1a do
dd ngdp nudc tang cao, dac biét 1a vom Bic
hién dé c6 d6 ngép nudc 1én dén 82,8%. Nhiéu
giéng ngung hoat dong do bi ngdp nudc hoan
toan, thiét bi long giéng hong hodc ngimg hoat
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dong gaslift do ty 1€ ngap nudc cao. Vién dé cat
chay xay ra voi hau hét cac d6i twong khai thac
cat két b roi & Mioxen ha lam han ché kha
ning khai thac giéng. Hinh 1 thé hién dong thai
khai thac tai ting Mioxen ha mo Bach Ho. [3]

Tinh dén ngay 31.12.2012, tang Mioxen ha
tong cong da thu hoi duoc 6363,8 ngan tan dau,
san luong nudc khai thac cong don 1a 7317
ngan tin, khdi luong nudc bom ép cong don 1a
10442 ngan m°, hé s6 thu hdi dau 1a 0,22 va
than diu dang trong giai doan suy giam san
luong. Than dau dugc khai thac bang bom ép
nuodc co tac dong cua nudc ria voi mue do khac
nhau tai cdc vung khéc nhau.

Véi sy c6 mit cua nude ria & hau hét cac
khu vuc ctia ddi tuong tuy nhién muc do anh
hudng khong 16n va khong dong déu, cing véi
su lién thong thuy lyc kém va khéi luong nudc
bom ép vao via ciing khong dong déu cho nén
hé sb thu hoi dau & cac vom chénh léch nhau
kha lon [2].
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Hinh 1. Bong thdi khai thac tai tdng Mioxen ha mé Bach Ho

Nhu vy, c6 thé thdy rang tang chira
Mioxen dang ngay mot can kiét. Téc do ngép
nudc tdng nhanh, dic biét la vom Bic trén
82.8%. Tuy lugng nudc bom ép da giam trong
thoi gian gan ddy nhung d6 ngap nudc van ting.
Diéu nay chimg t6 bom ép nude hién tai khong
con mang lai hiéu qua nhu giai doan dau khai
thac. Dén hét nam 2012, sau hon 26 nim khai
thac, hé s6 thu hoi dau chi dat khoang 22% tong
trir lugng thu hoi cia than dau va theo dy kién
dén hét nim 2020, mic du dwa mot sé giéng
méi vao khai thac nhung hé s6 thu hoi ciing chi

dat 28.2%. Do vay, chon lya mdt phuong an tan
thu dau cho ting chira Mioxen 1a can thiét nham
giam thiéu t6i da luong dau du dudi via.[2]
1.2. Lwa chon phwong phép EOR

Theo théng ké caa Talber (1983) [4,5], cin
ctr vao diéu kién via va thuc trang khai thac tai
tang chira Mioxen ha, mo Bach Ho thay ring
phuong phap bom ép khi 1a pht hop nhat va cé
thé 4p dung phuong phap ting cuong thu hoi
diu bang bom ép mot trong ba loai khi
hydrocarbon, CO2 va N2 (bang 1).

Bdng 1. Tinh chat via va diéu kién d@é dap dung bom ép khi cho tang chita Mioxen ha, mé Bach Ho
(theo thong ké cia Talber)

STT Tinh chat via Mioxen ha mé Bach H6 | Diéu kién &p dung

L | 7y trong diu (°API) 32 >31

2 | Ap suat via (psia) > 2000 > 1030

3 | Nhiét do via (F) 212 >90

4 | Posau (m) 2700-2900 > 650

5 | D6 nhot (cP) 11,7 >0,1

6 | Do bdo hoa dau (%) > 30 > 25

7 | Po thim (mD) > 10 >5
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Tuy nhién, mdi loai khi déu c6 nhitng wu
diém va nhuoc diém nhit dinh, tuy thudc vao
diéu kién ky thuat va hiéu qua kinh té. Déi véi
viéc bom ép khi hydrocarbon (bao gébm khi
ddng hanh, khi gas tu nhién, khi gas hoa long -
LPG) cho thay ¢6 nhiéu vu diém hon so vé6i ap
dung bom ép khi CO, va khi N2. Nguon khi
ddng hanh duoc khai thac sin c6 tai mo, trong
truong hop bi han ché vé ngudn khi cung cip cé
thé thu gom tir cac mé 1an can. Mot luong 16n
khi khéng nho tai cac mé Rong, Hong Ngoc,
Pai Hung va Su Tt Pen bi d6t bo hang ngay
can thu gom. Khi 4p dung bom ¢ép khi
hydrocarbon, lugng khi nay sé duoc thu gom va
dung cho bom ép nhim gia tang thu hoi dau.
Trong trudng hop bi han che Vé nguon khi cung
cap cho bom ép, duong ong dan khi sin co tur
cac mo khi tai ving tring Nam Coén Son vé
ngang qua khu vuc vang triing Cuu Long s€ 1a
nguon cung cap khi 1y tuéng cho bom ép. Mot
vu diém noi bat trong bom ép khi hydrocarbon
la khong phai tach bo khi bom €p hay chi phi
thém vé gia c6 chong an mon trong thanh 6ng
nhu trong bom ép khi CO2 vi khi CO2 c6 kha
nang hoa tan trong nudc tao thanh axit. Tai
nhiét d6 cao, CO2 hoic axit ctia nd cé thé an
mon thanh ong 1am giam tudi tho cua cot dng
khai thac, cac thiét bi bé mat, hé thdng thu gom
va tach khi. Doi vai khi N thi &p suat tron Ian
t6i thiéu kha cao (6000 dén 10000 psi) Ién hon
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S0 véi bom ép khi hydrocarbon (3000 dén 6500
psi) va CO2 (1500 - 3600 psi) nén thuong thich
hop bom ép ddi véi cac via sau va doi hoi ap
suat bom ép 16n.

Néu str dung khi N2 hay CO thi phai thu
gom va van chuyén tir cac khu cdng nghiép trén
dat lién hay khu vuc mé PM-3 CAA, tham chi
la tr khu vgc mién Trung, mién Bic nén s&
khong c6 hiéu qua kinh té do chi phi dau tu xay
dung duong dng thu gom va lap dat thiét bi rat
cao.

Trén co s& phan tich cac uu nhugc diém néu
trén va tinh kha thi cua viéc 4p dung thuc té sao
cho phu hop véi diéu kién ky thuat va kinh té cia
mo, trong pham bai bdo nay, tac gia tap trung vao
nghién ctru phuong phdp EOR bang bom ép khi
nude luan phién nham giam gia thanh bom ép,
dic biét 1a st dung khi hydrocarbon ¢ tinh dén
phuong 4n lam giau khi bang LPG hodc
condensate ap dung cho dbi twong cat két, ting
chtra Mioxen ha, mo Bach Ho.

2. Phuwong phap bom ép WAG

Nham khic phuc nhitng nhuoc diém ctia
bom ép khi, ¥ tudng vé phuong phap bom ép
nude véi khi duge Claude va Dyes trinh bay
vao nam 1958. Trén thuc t, nuéc va khi
thuong dugc bom ép xen ké tirng chut mot, hay
xen k& ting nat hon la bom ép nudc va khi
d6ng thoi. Hinh minh hoa phuong phap bom ép
WAG trinh bay trén hinh 2. [1]

Gi€ng khai thdc

- V.Al,,;,

Hinh 2. Phurong phdap bom ép WAG
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Trén 1y thuyét, bom ép WAG s& lam giam
dang ké d6 linh dong cua khi. Theo tinh toan
cua Blackwell, va nnk(1960), d6 linh dong cua
khi c6 thé giam téi 77 1an [6]. Do linh dong cua
khi giam dang ké da 1am tang hiéu sut quét cia
khi. Két hop giita bom ép nudc va khi lam
giam dang ké luong khi can dung cho bom ép
ma van ting lugng dau thu héi. Tai mo Nipa
100(Venezuela), Ameida va nnk (1993) da du
doan dé dat dwoc lugng dau thu hdi 1a 71.3%
luong dau ban dau, lugng khi cin diung trong
bom ép khi tron 1ian 1a vao khoang 8.6
Mscf/STB. Trong khi d6, bom ép WAG c6 thé
mang lai hiéu qua thu héi dau dat 78% luong
dau ban dau chi véi 4.6 Mscf/STB. [9]

Tuy nhién, trén thyc té ap dung, hi¢u sut
thu hoi dau khéng cao nhu mong mudn. Theo
Petroleum Technology Transfer Council (2001),
bom ép WAG chi c6 thé gia ting thém dugc tir
6 dén 10% lugng dau ban dau ddi véi bom ép
vao giai doan tam cip va vao khoang 20% dén
30% luong dau ban dau cho giai doan bom ép
thir cAp. Nguyén nhan chi yéu 1a do tdc d6 bom
ép, ty s6 WAG, d6 16n nat khi, tinh dinh uét

ctia d4 va tinh chit cua via.
3. Thi nghiém danh gia hiéu qua bom ép
WAG trén miu I0i
3.1. Thi nghiém tim dp sudt trén lin toi thiéu-
MMP

Thi nghiém tim 4p suét tron 1n tdi thiéu
(MMP-Minimum Misibility Pressure) duoc tién
hanh trén thiét bi Misibility Aparatus cta hdng
Vince Technology tai Vién Dau Khi Viét Nam
(hinh 3). Thiét bi nay dya trén co s dung mot
cot cat nhdi dai 40ft (Slim Tube). Slimtube 1a
ong thép khong ri mém c6 duong kinh 13 ¥4 inch
chtra cat Ottawa 160-200 mesh. Pau cudi cua
ong slimtube duoc ndi voi mot ctra s6 chiu ap
cao. Gan tiép sau cira s6 1a bo diéu chinh ap
sudt dau ra (back pressure tranducer-PVCsn).
Ngay sau bd chinh ap suat dau ra d6 1a thiét bi
do lugng khi (gas meter- FQTao0) va 1 6ng dong
(T2) do thé tich dau. Mot bom dong khong doi
(P1) voi ap suat toi da co thé dat t6i 400 bar
duogc didu khién tu dong bang may tinh. Ngoai
ra con ¢ cac binh thép dung dau (Cz) khi (C1)
va dung méi dé rira (Ca).

VPl 32001-04 - Miscibility Apparatus
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Hinh 3. So do thiét bi do ap sudt trén lan téi thiéu
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5 thi nghiém duoc do tai 5 cAp ap suat khac
nhau: 380 bar, 360 bar, 320 bar, 280 bar va 200
bar. Két qua trén hinh 4 cho thiy rang, tai ap
suat bom ép 1a 200 bar thi hé s6 thu hdi dau chi
vao khoang 58.8%, tuy nhién véi ap suit bom
ép dat 360 bar, luong dau thu hdi duoc vao
khoang 95.3%. So cac két qua thu hoi dau
58.8%, 77.6 %, 85.3 % tuong ng vdi cac ap
sudt bom ép 1a 200 bar, 280 bar, 310 bar; mot
diéu rat d& nhan biét 1a hiéu qua thu hdi dau
cang cao ddi voi ap sudt bom ép cang 16n. Doi
v6i 4p sudt bom ép nam trong khoang tir 200
dén 310 bar thi khi ting thém 4p suit bom ép
1én 20 bar, lugng dau thu hdi dat dugc vao
khoang 5%. Khi so két qua thu hoi dau tai cac
cap ap suit cao hon 1a 360 va 380 bar thi luong
dau thu hoi duogc 1a 95.3% va 96.7 %. Két qua
nay cho thiy hiéu qua thu hodi dau chi vao
khoang 1.4% khi tang thém la 20 bar. RO rang
1a ¢6 su khac biét gilra hai mién 4p suat khao sat
1a mién khong tron 1an v6i dau va vung tron lan
v6i dau. Két qua thu hdi dau tai cac cip ap suat
khac nhau duoc tinh bay trén Hinh 4 cho thiy
diém giao nhau giita hai mién ap suit 1a 350
bar. Theo 1y thuyét vé ap suat tron 1an tdi thiéu
thi 4p suat ndy chinh 1a 4p sudt tron 1an tbi
thiéu, 12 ap suat bom ép cao hon 4p suat nay thi
khi bom ép s& tron 1an hoan toan véi dau. [1]

Két qita do ap suat tron I4n toi thiéu trén slimtube
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Hinh 4. Két qua do dp sudt trén lan toi thiéu
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Theo két qua do duoc cho thay, ap suat tron
1an t6i thiéu nay cao hon ap sut via hién tai.
Do d6 dé co thé ap dung thanh cong bom ép khi
dbi voi tang chira Miocene ndy thi cAn phai
giam 4p sut bom ép dé dat diéu kién tron 1an
v6i dau xubng bang ap suét via. Dua vao thuc té
khai thac tai mé Bach H6 cho thiy rang, khi
thap ap tai khu vuc mo dang bi dbt bo hang
ngay rat lang phi. Néu thu gom khi nay lai ding
dé lam giau cho khi bom ép co thé mang lai
hiéu qua kinh té cao. Vi thanh phan khi thap
&p néu ra trén Bang 1 va tinh téan tir phan mém
mo phong CMG véi ty 1& 1a 40% khi thap ap
v6i 60% khi binh do thi 4p suat bom ¢ ¢p dat diéu
kién tron 1an sé dat dung bang ap sudt via hién
tai. Trong truong hop néu duoc pha tron bing
khi gas hoa long thi lwong khi gas hoa long pha
tron vao dé dat didu kién bom ép chi vao
khoang 17%. Do vy, dé danh gia ding mirc
hiéu qua kinh t& mang lai can phai tinh téan chi
tiét dén luong khi can lam giau, khi duoc lam
gidu va ngudn cung cap khi cho du an nay.

3.2. Bom ép WAG vdi cdc giai doan bom ép

Thi nghiém bom ép danh gid hiéu qua bom
ép WAG duoc thuc hién trén thiét bj do tham
pha cia hing Vince Technology tai Vién Dau
Khi Viét Nam. Dé 4p dung thanh cong phuong
phap bom ¢ép nude khi luan phién nay, thiét bi
dugc cai tién thiét ké lai dya trén nén cua thiét
bi sin c6. Van 3 chiéu 1a van rat quan trong
trong thi nghiém nay vi né sé¢ dam bdo viéc
chuyén tir bom ép khi sang bom ép nudc va
nguoc lai mot cach nhanh chong. Do hé théng
thiét bi sén c6 tai Vién Dau Khi Viét Nam
khong cung h¢, mdt bd loc thuy ngan dugc lép
dat nham loai trir ham luong thuy ngan trong
lic bom nap mau dau tranh anh huong dén thiét
bi va két qua do (Hinh 5). Khong giong nhu hé
thng do ap sudt tron 1an tdi thiéu, thiét bi nay
dugc thiét ké dung 2 bom cao ap, ap suit bom
c6 thé dat t6i 700 bar. Ngoai ra thi cac b phan
khac kha giéng so voi thiét bi do ap suét tron
13n tbi thiéu nhu bd diéu khién ap suat dau ra,
binh chira mau dau khi, thiét bi do luong dau,
nude va khi thu duoc.

Nude duoc bom ép lién tuc trong nhiéu gio
nham dam bao mau duoc bio hoa hoan toan va



khong con sot khong khi trong mau. Dau duoc
bom vao ngay sau khi qua trinh bom nu6c hoan
thanh, khi ma ap suit dau vao va dau ra 6n dinh.
Dau duoc bom vao ddy nude ra tir trén xudng
nhiam muc dich dung dau diy nudc duoc hoan
tdan. Dau ciing duoc bom diy nudc cho dén khi
ap suat dau vao va dau ra khong ddi. Quy trinh
nay ap dung cho cac thi nghiém bom ép WAG
cho ca cac thi nghi¢ém bom ép WAG trudc bom
ép nudc, bom ép nudc va bom ép WAG sau
bom ép nudc.

Thi nghiém bom ép WAG trudc bom ¢ép
nudc va sau bom ép nude déu ap dung cac
thong s6 bom ép nudc khi luan phién nhu nhau.

composite core

Theo yéu cau vé kj thuit bom ép WAG, dé
giam sy anh hudng cua phan di trong lyuc trong
bom ¢ép khi, khi va nudc s€ dugc bom theo
hudng tir trén cao xudng thip. Cac thong sb ap
dung nhu sau:

Kich ¢& moét nat khi
dau ban dau).

Ty 6 WAG : 1:1 (1 thé tich khi bom :
nuoc)

Téng lwong khi bom ép : 0.4 IHCPV.
Téng s6 nat khi : 8

Téng s6 nat nude : 8

Téc d6 bom ép : 16.2 cc/gid

Géc nghiéng via : 45°

apsudit ddu ra
Ap
& o

: 0.05 THCPV (Thé tich

1 thé tich
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Hinh 5. So do6 thiét ké thi nghiém bom ép muéc khi ludn phién

Sau khi hoan thanh bdo hoa dau cho mau
hop phan, thi nghiém bom WAG bom ép nudc
dugc tién hanh. Dau tién, khi dugc bom ép tir
trén dinh cta miu hop phan xudng. Ctr sau 1
khoang thoi gian vira dii bom ép hét 5% IHCPV
thi van 3 chiéu duoc quay tir vi tri bom ép khi
sang bom ¢ép nudc. Tuong ty nhu vay voi bom
ép nudce, sau khi bom ép dua 5% IHCPV, van 3
chiéu lai duogc quay lai chuyén ngay sang bom
ép khi. Qua trinh nay duoc lap di lap lai cho dén
hét lwong khi can bom ép (0.4 IHCPV) thi tiép
tuc bom ép nudc cho dén khi toan bo thé tich
bom ép dat 1.5 IHCPV thi dung lai.

Két qua (hinh 6) cho thdy riang, sau khi bom
ép duoc khoang 0.8 IHCPV, luong dau dot ngot

thu hoi dugc nhidu hon. Lwong dau thu hoi
duoc cung lac voi lugng khi thu dugce ting 1én
rat nhanh, chung té diém vot khi xay ra. Tai
diém nay, khi bom ép dé dich chuyén trong da
va t6i dau ra ciia mau hop phan. Khi nay da day
mot lwong dau 16n va ngay sau d6 diém vot khi
xay ra. Dua vao két qua thu hdi dau thu dugc
cho thay rang, khoang 2 dén 3 nut khi ban dau
khi t&i dén dau kia ctia mau hop phan quét theo
rat nhiéu dau. Véi nhitg nut khi tiép theo phia
sau, chi mdt lugng nhé thu hdi thém duoc. Két
qua nay ciing kha tring hop véi két ludn trong
nghién ctru cua Shorabi, va nnk, 2001.[7, 8]

Véi thi nghiém bom WAG sau bom ¢ép
nudc va co ban cling lam tuong ty nhu bom ép
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truée bom ép nudc. Piéu khac co ban 1a trudce
khi bom ép nudc khi luan phién thi bom ép
nuée duoc tién hanh cho dén khi bom ép nudc
dat 1.5 THCPV. Thi nghiém dugc tién hanh
tuong tu. Qua quan sat qua trinh chay thi
nghiém cho thay thoi diém xay ra vot khi trong
bom ¢ép WAG sau bom ép nudc so véi trudc
bom ¢ép nudc 1a sém hon. Chung to hiéu suat
quét cua khi sau bom ép nudc kém hon do nudc
bao boc quanh dau ngin khong cho khi tiép can
dau. Mot hién tugng twong ty ciing xdy ra trong
qué trinh chay thi nghiém nay chinh 1a hi¢u suat
thu hoi dau thue su lai roi chi yéu vao 2 hodac 3
nut khi dau tién (hinh 6).

Két qua thu dugc tr cac thi nghiém cho
thdy rang hiéu suat thu hdi dau bang phuong
phap bom ép WAG trudc bom ép nude cb thé
dat t61 80,2% trong khi d6 bom ép nudc chi dat
13 60,5%. Bom ép WAG tai thoi diém sau bom
ép nudc co thé tan thu thém duoc 17,8%. Piéu
nay chimg to hiéu suit thu hdi dau cua phuong
phap bom ép WAG rit cao. Két qua trén ciing
cho thay tong luong dau thu hoi 1a ca bom ép
nudc va bom ép WAG sau bom ¢ép nudc la
78.3% kém hon so véi bom ép WAG trudec bom
ép nudc 1a 1,9%. Piéu nay cho thdy rang, bom
ép WAG dat hi€u qua cao hon khi 4p dung sém
hon. Tuy nhién, ding trén khia canh hiéu qua
kinh té, viéc a4p dung sém chua han s& mang lai
hiéu qua kinh té t5t hon vi bom ép nuéc ré hon
rat nhiéu so voi bom ép WAG. Viéc chon thoi
diém nao 4p dung bom ép 1a thich hop can phai
nghién ciru trén ca khia canh kinh t& va mat ky
thuat.
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4. Két luén

- Ap suét tron 13n t6i thiéu cua khi binh tach
v6i dau Mioxen 1a 350 bar cao hon ap suét via
hién tai. Dé ap dung trén mo, can phai lam giau
khi bom ép bang khi thip ap, khi consendate
trang hay khi condensate c6 san tai mo.

- Bom ép WAG truéc bom ép nude co thé
dat t6i hiéu qua thu hoi dau dén 80.2% luong
dau trong mau cao hon so véi bom ép nude 1a
gan 20%. Trong khi d6 bom ép WAG sau khi
da bom ¢ép gia tang thém sau bom ép nudc la
17,8% luong dau ban dau.

- Tir két qua thi nghiém cho thdy, ap dung
bom ép WAG sém hon s€ mang lai hi¢u qua thu
héi dau cao hon. Tuy nhién thoi diém nao ap
dung con tuy thudc vao hiéu qua kinh t& ma
phuong phap bom ¢p mang lai.

- Két qua thi nghiém cho thdy rang, 2 hodc
3 nut khi bom ép dau tién mang lai hiéu qua thu
hdi dau cao nhét. Piéu nay cho thdy rang, néu
ap dung bom ¢ép nudc khi ludn phién chi véi 2
nat khi ddu bang khi binh tach duoc lam giau
bang khi LPG va cac nit sau s& la khi gas tu
nhién s& co thé mang lai hi¢u qua kinh té cao.

- Theo chuong trinh moé phong, véi 40%
lugng khi thip ap hodc voi 17% ham luong
condensate tring trong khi bom ép cho tang
chtra Mioxen s& dam bao diéu kién ap suit bom
ép tai diéu kién ap sudt via hién tai.
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SUMMARY
A study on model and production forecast for Miocene formation, Bach Ho field
Pham Duc Thang, Nguyen Van Minh, Vietnam Oil and Gas Group
Tran Dinh Kien, Cao Ngoc Lam, Nguyen The Vinh,
University of Mining and Geology

Nguyen Manh Hung, Hoang Linh Lan, Vietnam Petroleum Institute

Water alternating gas injection - WAG is a method of rotating water injection with gas to
reduce gas mobility and increase efficiency enhanced oil recovery. Compared with other methods of
enhanced oil recovery - EOR (Enhanced Oil Recovery), gas injection is a method in accordance
with the conditions of the Miocene formation, White Tiger field for EOR stage. Experimental
results shown that, when using separated gas injection to push the oil, the minimum miscible
pressure between gas and oil is 350 bar. Results of simulation model running on CMG simulator
shown that to achieve conditions mixed with oil at current reservoir pressure is 280 bar, injection
gas must be enriched to 40% low-pressure gas or 17% liquefied natural gas that of this gas is burned
off should be collected. Experimental results of WAG injection on combined core samples shown
that given oil recovery efficiency of WAG injection up to 80.2% compared to 60.5% of water
injection. After water injection, WAG application may recover additional 17.8% of the original oil
in place. WAG injection can only be successfully applied to the formation Miocene, Bach Ho field
when gas supply source for gas injection and enrichment resources is resolved.

NGHIEN CU'U TAI CHE CHAT XUC TAC THAI BO... (tiép theo trang 8)
SUMMARY
Regeneration of spent reforming catalysts from Dung Quat Refinery and using the new
synthesized catalyst in selective oxidation of Carbon monooxide (CO)
Doan Van Huan, Pham Xuan Nui, Luong Van Son
University of Mining and Geology

In this study, the spent catalyst of the Reforming unit from Dung Quat Refinery is regenerated.
After coke burning, the catalyst is dissolved with an aqua regia to leach Platin and ¥-Al203. The
new bifunctional catalyst (PtCuO/y-Al>Os) based on the spent catalyst is prepared by deposition
method and its performance is evaluated for the selective oxidation of carbon monooxide. The
characterization techniques are subjected are X-ray diffraction (XRD) analysis, Energy Dipersive
X-ray (EDX) spectrocopy, Atomic Absorption Spectrometry (AAS), BET surface area. The result
shows that the optimal condition of reaction is in temperature of 75 degree Celcius during 5 hours
with solvent Aliquat 336. The new catalyst with 20% wt CuO and 2% wt Platin is a good catalyst in
the reaction of transferization carbon monooxide in waste gas.
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