THAM DO - KHAI THAC DAU KHI

TAP CHi DAU KHi
$63-2020, trang 14 - 21
ISSN-0866-854X

N
V o N »
DaUKhI PETROVIETNAN

UNG DUNG CONG NGHE PHAN TICH SO LIEU TRONG TOI UU HIEU QUA
TACH CO, BANG MANG THAM TREN GIAN BR-E

Nguyén Hai An, Tran Qudc Viét
Tong cong ty Tham do Khai thac Dau khi
Email: annh1@pvep.com.vn

Tom tat

(6ng tac phét trién va van hanh khai théc cdc mé khi c6 ham lugng carbon dioxide (C0,) cao hién dang dat ra théch thitc méi cho cac
cng ty diéu hanh khai théc dau khi trén thé gidi. Tach va loai bo khi acid khoi dong khi tu nhién 1 qua trinh xt Iy khong thé thi€u nham
tang chét luong khi (tang nhiét tri) trudc khi sit dung. Cong nghé tach (0, bang mang tham da va dang duoc st dung hiéu qua trong cac
nha may xt Iy khi tu nhién, dac biét la dé loai bo khi acid do ¢d loi thé so vdi cac phuong phap khac vé hiéu sudt téch, tinh gon nhe va
than thién vdi moi trudng.

Hé thong tach (O, trén gian BR-E véi cong nghé mang da dugc stt dung trén 10 nam. Thai gian tdi sé dua mo khi mdi vao khai thac,
doi héi cong suat xi Iy khi ngay cang I6n (san lugng 700 triéu ft’ tiéu chuan/ngay) va c ham lugng C0, rét cao (trén 50%). Khi do, hiéu
suat tach clia hé thong mang hién tai khdng dam bao thong so kinh té va kyj thuat.

Trong bai bao nay, tac gia s dung mo hinh phan tich df liéu két hop véi mo hinh mo phdng qua trinh xt Iy khi (phan mém chuyén
dung HYSYS) nhém t6i uu hoa hiéu suat ciing nhu diéu chinh cdu hinh hé thdng dé nghién ciu d6 nhay tham s (ham luong €0,) ddi véi

luu lugng khi thé khac nhau.

Tirkhéa: Gian BR-E, x(r 1y khi, cdng nghé mang, cellulose acetate tach (0.

1. Giéi thiéu

Hé théng mang tham dugc thiét ké theo kiéu tling
module véi dién tich mang dinh sdn, gan trén cac gia
dé& véi kich thudc dugce chudn hoa. S6 lugng cdc module
mang tham phu thudc vao luu lugng dong khi cung cap
cing nhu tiéu chudn lugng CO, theo yéu cau trong khi
xuat. Néu dién tich mang dugc ¢é dinh, su gia tang luu
lugng khi dau vao sé dan dén su gia tang CO, trong khi
thuong pham.

Trong suét thoi gian lam viéc clla mang, cac thong
s6 hoat déng cta hé théng lién tuc diéu chinh do dac
tinh clia mang (d6 chon loc va tinh tham) thay déi. D hé
théng ludn dat dugc cac théng sé ky thuat can thiét, thiét
ké ctia mang tach thudng dugc danh gia mic dé suy giam
hiéu suat ty nhién (Ido héa mang).

Muc tiéu clia nghién cru nay nham dua ra gidi phap
hiéu chinh cdu hinh va t6i uu théng s6 lam viéc cho hé
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thong xt ly khi trén gian BR-E khi luu lugng khi khai thac va
ham lugng CO, téng Ién, nhung van phai dam bao yéu cau
chét lugng khi xuét va gidm thiéu hao hut hydrocarbon.

2. Cong nghé tach CO, bang mang tham
2.1. Khdi qudt chung vé mang tham

Mang cellulose acetate (cellulose acetate - CA) [1] la
dang mang tham phd bién nhat dang st dung trong qua
trinh Iam ngot khi. Gan day, module tién ché t6 hgp nhiéu
mang tham dong khung san vdi cau tric nho gon, trong
lugng nhe... dugc ap dung cé hiéu qua cao cho cac coéng
trinh ngoai khoi. Qua trinh tach don gian cia mang tham
c6 thé dugc mé ta dudi dang sa dé nhu Hinh 1.

Hiéu qua cla qua trinh tach phu thuéc vao thanh
phan khi, vat liéu ché tao mang va cac diéu kién lam viéc
nhu luu lugng dau vao, nhiét d6 va chénh léch ap suat.
Phuang trinh téng quan (phuong trinh 1) biéu dién dong
hoc cho tiing thanh phan khi dugc xay dung trén co sg
dinh luat phan tan theo Adolf Fick [2], trong dé yéu t6
doéng hoc la chénh léch 4p suat riéng phan qua chiéu day
mang. Phuang trinh nay la cong cu chinh st dung trong
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ca trudng hop danh gia ciing nhu du bao chinh xac cac thong sé lam
viéc cila mang tham khi.
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Trong dé:
J (m3(STP)/m?h): Hiéu suat dong chay cla cdu ti gas i;
q,: Luu lugng cda cau ti khi (i) thdm qua mang (m3(STP)/h);

P: D6 tham cla cau ti khi i (m3*(STP)/mhbar), p, va p, dp suat
vao va ra cla mang (bar), x, va y, ham lugng ctia cau ti khi i tai bé mat
trudc vao sau clia mang;

A_ (m?) dién tich can thiét cia mang cho qué trinh tham. D6 tham
(P) dugc tinh todn theo phuong trinh 2.

P=D, xS v)

Khi tham qua mang (CO, cao)

Gy,

Trong dé:
D,; (m?/s): D6 khuéch tén;

S (M3(STP)/m3bar): Hé s6 hoa tan clia khi
trong mang. Ty s6 d6 tham gilta cac doi cau tu
khi (P,, P,) thé hién hé s6 tach hodc d6 Iua chon
cllamang, a= P./P..

2.2, Module méang thém

Pé Ung dung trong cbéng nghiép, cac
module mang dugc ché tao tu cac 1a mang
cellulose phéi hgp vai tdm vai cusng luc [3, 4].
La mang gém 2 phan: phan mang han & bén
ngoai cung, phan day han & gifia va tiép xuc
truc tiép vdi vai cudng luc. T6 hop mét hoidc
nhiéu I&p mang cudn xodn 6¢ bao quanh éng
16i duc 16 sdn va phan tach ra khéi nhau bang
mot miéng dém chiu ap suat cao. Cac la mang
dugc lam kin bang mét chat két dinh trén 3
canh; canh con lai @€ hé nham tao dong chét
luu huéng vao 6ng 16i (Hinh 2).

Khi di qua cac 6ng mang, khi thé duoc

Mang tham tach thanh khi giau methane ap suat cao
L (phan khéng tham qua mang) va dong khi ap
T T T T T T T T T‘( suat thdp véi ham lugng carbon dioxide cao
Fx Rr, (thdm qua mang).
— —
Khi thd Khi khéng tham qua
mang (CO, thap)
Hinh 1. So dd biéu dién qud trinh tdch cia mang thdm
Khi tho

Khitham

qua mang

Lép dém cho khi tho

Mang tham

L6p dém cho khithdm

Mang tham

L&p dém cho khi tho

*:& \\\I‘l‘h III‘I‘III‘I‘II‘I‘II\

A A T S ST A A

Khi khéng tham

Hinh 2. Thanh phdn cdu tao mang thdm [3]
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2.3. Cdc dang cdu hinh mang thdm

Cau hinh mang 1 cadp tadch gbm mot hoac nhiéu don vi
tham thau duoc 13p dat trong khung va cé chung dudng dan
khi thé vao. Do dan gian nén cdu hinh 1 cdp tach (Hinh 3) c6
chi phi dau tu thap nhat.

Theo sa d6, khi tu nhién thé dugc dua vao hé thong, CO,
tham qua mang dén phia ap suat thap. Trong khi d6, khi khéng
tham qua mang sé c6 ap suat gan bang ap suat dau vao.

Thuc té ing dung trong céng nghiép [3], cau hinh nay kho
c6 thé dat dugc chat lugng khi cao theo yéu cau, dong thdi
lugng hydrocarbon thdm qua mang rat I6n. Cau hinh nhiéu
cap tach dugc dé xuat nham khic phuc nhugc diém clia cau
hinh tach moét cap va dat dugc chat lugng san pham va ty |é
thu héi mong mudén. Mac du cdu hinh da tang lam gidm tén
that hydrocarbon dén muc téi thiéu, tuy nhién, cac hé théng
lai c6 chi phi dau tu cao hon dang ké. Hinh 4 minh hoa so dé
dong cta hé théng mang vai 2 cap tach, vsi dong tham cla
mang thi 1 dugc dua vao mang thi 2. Do ap suat qua thap nén
dong tham can phai dugc nén tang ap va lam mat. Dong hoi
luu clia cap tach tha 2 dugce dua trd lai hoa cing vai dong khi
tho. Ludng khi khéng thdm qua mang clia cap tach thi 1 phai
dam bao yéu ciu chét lugng cua khi thusng pham.

3. Hé thong tach CO, trén gian BR-E
Gian tach BR-E dugc lap dat nam 2007 tai cum mé PM3-
CAA, céch khu céng nghiép khi Ca Mau khodng 370km. Hé

Khi khéng tham
» (CO, thap)

Khi th ——3p! Mang thém

Khi thdm (CO, cao)

Hinh 3. So d6 don vi mang thdm 1 cdp tdch

Khi khéng

I_:_p tham qua
]

mang

Khi thd

_ Khitham
© quamang

L—

Hinh 4. So do cdu hinh tdch 2 cdp
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thong thiét bi trén gian thuc hién chiic ndng tach CO,
tur khi thé tir cac giéng thudc cum mé phia Bac va khi
déng hanh tir cdc moé dau & phia Nam dé xu ly xuat
ban: 350 triéu ft*/ngay véi tiéu chuan ham lugng CO,
dudi 8% tai diéu kién &p suat 101bar va én dinh 3.700
thung condensate.

Khi thé dugc thu gom tir cac gian dau giéng
théng qua dudng 6ng ngam dudi bién va dua ngay
vao binh tach ding 2 pha dé tach khi va condensate.
Khi sau khi tach sé dugc dua vao t6 hgp loc dé tiép
tuc loai bo triét dé€ chat 16ng, hai ngung tu nhdm
tranh giam ap suat cho ca hé théng. Tiép theo do,
khi con dugc xtt ly so bé bai cac 16p tai sinh hap phu
nhiét do6 (TSA) dé loai bd dong thai hoi nudc, cac chat
thom va cac tap chat khac (thay ngan).

Sau khi dugc lam néng tsi nhiét do can thiét,
khi sé di vao hé théng lam ngot khi véi t6 hop 2 cap
mang tach nham gidm ham lugng CO, theo yéu cau.
Tai dau vao cap tach tha 1, dong héi luu cla cap tach
mang th( 2 dugc dua trd lai tao thanh luéng két hop
véi ham lugng CO, Ién t6i 40 - 45% mol. Khi thuong
pham dugc xuat khéi hé théng tur dau ra clia cap tach
thi 1 va dugc dua qua may nén nang ap suat dé dua
khi vao bg.

Phan condensate dugc thu gom tir cac budc xur ly
va chuyén téi hé théng loai bé hydrocarbon nhe cho
dat yéu cau chat luong trudc khi dugc luu trit trong
tau chda va xuat ban.

3.1. Théng s6 vdn hanh hé théng tdch CO,

Trong qua trinh lam viéc, luu lugng khithé va ham
lugng CO, thay d6i lién tuc (Hinh 6 biéu dién tham
s6 trong vong 2 nam), nén doi hoi phai diéu chinh
tham s6 clia ca hé théng nham cé dugc khi thuong
pham theo yéu ciu. Thuc té cho thdy chat lugng khi
luén dam bao yéu cau ngay ca khi dong khi tho vai
ham lugng CO, cao trén 40%. Tuy nhién, luu lugng khi
(sau xt ly) thap hon dang ké do phai diéu chinh tang
lugng hao hut khi hydrocarbon qua mang tach.

Hinh 7 cho thay téng muc tach CO, clia cdc ham
lugng thay d6i nhau theo luu lugng khi thé dugc
dua vao hé théng mang. Khai niém “téng muc tach”
dugc dinh nghia la ty phan cda luu lugng khi tham
qua toan bd hé théng mang tach so vai luu luong
khi thé dau vao.

Trong giai doan khao sat, bi€u hién ré rang su can
thiét phai diéu chinh théng s6 hé théng dé c6 hiéu
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suat tach phu hgp véi luu lugng khi tho (giam), nhat la déi
v6i ham lugng CO, cao. Cu thé hon, ham lugng CO, trong
khi thu gom tU cac gian dau giéng thay d6i khodng +5%
so V@i gia tri trung binh 40%, nhung gia tri mdc d6 tach
CO, c6 thé thay déi tai 10%. Tuong Uing véi su diéu chinh
nay, ham lugng CH, bi cuén theo dong thdm qua mang

Khi xuat sang

cling sé& bi anh hudng, nhung muc tach sé thap hon nhiéu
so v6i CO, do lugng CH, chiém da s6 trong tat ca dong khi
trong hé thong.

Cac théng s6 lam viéc clia hé théng dugc phan tich

theo ham lugng CO, trong dong khi tho (dau vao) véi gidi
han 16n hon 40% va nhé hon 40%. S6 liéu ham lugng CO,

ian BRA
9 Loc tho Loc hib bh
- oc hdp phu
i Hé thong tai :
«  sinhkhi
= e :
Khi tho tur Binh téch |
cum mo n
phia Bac |
= ¥ Loc bui min, suong .
Khi thé tur — A théna IAm mAt Cum gia
cum md cw " ] ¢ thong lam ma . . nhiét
phia Nam Binh tach khi/condensate | Khi thuong pham g
' & [ CO, < 8%mol |
& | |
L : |
L& | co,
&
Condensate Hé thong lam mat
t&i gian BRA
g
o= ¥ 1
=
Nudc thai i
! Cum mady nén tdng ap |
E cho cép tach 2 ;
Hinh 5. So dd thiét bj tdch €0, va on dinh condensate trén gian BR-E [5]
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Hinh 6. Thong s6 xu Iy khi
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thu thap dugc hoan toan trong khoang 35 - 45%, thap
hon nhiéu so véi du kién dua cac via/mod khac vao khai
thac c6 ham lugng CO, t6i 50%. Do do dac trong diéu kién
thuc té ngoai khoi nén dir liéu c6 tén tai lugng nho diém
nhiéu nén khéng anh huéng dén két qua phan tich.

Hinh 8 cho thdy m&i quan hé phu thuéc véi luu lugng
dong gidm khi téng muc tach CO, tang, tuc la khi ham
lugng CO, trong khi thé téng lén budc phai tang téng
muc tach hay ting luu lugng khi thdm qua mang, dan
tGi tang hao hut hydrocarbon va gidm dang ké luu lugng
khi thuong pham. Ngoai ra, trong suét thai gian theo déi,
khéng 6 hién tugng ham lugng CO, vugt qua 8% trong
khi thuong phdm va khéng cé biéu hién cda hién tuong
suy giam chuc nang (lao héa) mang.

C4c gia tri mc tach ctia hé théng mang thudng dugc
diéu chinh tuong ting theo luu lugng khithé va ham lugng
CO,. Trong Hinh 8, ham lugng CO, tang lén vao khoéang

0,7
0,65
0,6 ¢
=
1Y)
20,55 oo %o
S ° seoed® ° <
E o5 REPEPL N
= ° o °
S . ool 2 €O, > 40%
F 0,45 . - . [ B - %- 0, <40
| ] "4
0,4
0,35
03

30 80 130 180 230 280 330 380 430
Luu lugng khi tho (triéu ft*/ngay)

Hinh 7. Tong muic tdch CO, d6i vdi hé thding mang trén gian BR-E

0,7

0,65

T6ng mic tach
o
wv

0,35

0,3
30 32 34 36 38 40 42 44 46 48 50

Ham lugng CO, trong khi tho (%)

45 - 50% sé doi hdi hé théng tang gié tri tdng muc tach
trong khoang tur 0,5 - 0,6 déng thai luu lugng khi thuang
pham sé giam chi con khoang 150 - 200 triéu ft* chuin/
ngay. Tang gia tri tong muic tach CO, tuc la phai tang ap
suat qua mang (lam tang &p suat riéng phan) nén hé qua
la tang lugng CH, that thoat do thdm qua mang.

3.2. M6 hinh mé phéng

Danh gia va thiét ké hiéu suat ctia hé théng mang tach
thudng phai st dung céng cu toan hoc dé gidi déng thai
hé phuong trinh can bang vat chat. Dac biét déi véi hé
théng da cédp tach rat phic tap ma bang tinh (Microsoft
Excel) khong dam bao tinh chinh xac cling nhu thai gian
tinh toan. Do d6, viéc sir dung phan mém mo phéng qua
trinh x& ly véi moé hinh phu hgp da dugc dé xuat nham
danh gia ting thong sé va téi uu hoa qua trinh phuc tach
cGia mang tham.

V& co ban, qua trinh tdch mang dugc mé hinh héa trén
cA ché khuéch tan chat luu dugc bién d8i tir phuang trinh
truyén khoi cta dong chay. Thuc té€ van hanh hé théng
tach CO, trén gian BR-E da khdng dinh muic d6 lam viéc
hiéu qua cao dung vai thiét ké trong thai gian dai. Théng
s diéu kién bién cling dugc cung cap cho moé hinh dgi vai
ca trudng hop CO, thap va cao (so véi thiét ké). BE diéu
chinh cau hinh va théng s6 lam viéc ctia hé thong dap Ung
véi luu lugng va ham lugng CO, cao hon (t6i 50%) trong
khi thé, cac théng s6 can méd phdng va kiém ching bai
mo hinh xay dung bdi phan mém chuyén dung HYSYS.

M6 hinh mé phéng dugc xay dung nhat quan tir cac
di liéu va dac tinh t6 hop cua tiing thiét bi trong hé théng
x0 ly. Ngoai ra, moi théng tin va ké hoach hiéu chinh, stra

0,7

0,65

o
[e))
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(9, ]
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o
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° L ]
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o ¢
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30 80 130 180 230 280 330 380 430
Khi thuong pham (triéu ft3/ngay)

Hinh 8. Anh hudng lutu luong khi thuong phdm theo ham higng (0, trong khi thé
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chira, thay déi cing phai dugc cap nhat vao mé hinh. D& cé thé su
dung mé hinh cho cong téc du bdo hoac t6i uu, dit liéu lich s lam
viéc ctia hé théng can dugc moé phong lai va diéu chinh thong tin hodc
diéu kién bién cho phu hgp. Do sé cé cac mé dua vao khai thac mdi,
céc trudng hgp dugc xay dung phai bao trum day di khoadng thay ddi
luu lugng khi thé theo du bao khai thac téng thé cum mé.

Tinh chinh xac cia mé hinh toan hoc va tinh dang dan cla cac
gidi phap ting dung cho hé théng tach CO, trén gian BR-E dugc danh
gia dua trén dir liéu do dac truc ti€p tai moé trong 2 nam. Dong khi thd
dugc dua vao hé thdng tai 4p suat 4.000kPag, 4p suat dau ra ctia dong
tham dugc thiét Iap 210kPa. Cac thong s6 lam viéc clia mang tach CO,
dugc do dac va ghi lai cuing véi su thay déi luu lugng, ty & ap suat va
chét lugng khi sau khi tach. Hinh 9 biéu dién dé phu hop tét giira két
qua mé phong ti md hinh toan hoc va s6 liéu do dac trong dai diéu
chinh t6ng mic tach toan hé théng.

S6 liéu do

=== Poly (M6 hinh)

Lugng CO, thdm qua mang
o o
@ o

=}
~N
A

0,6 T T
04 0,5 ) 0,6 0,7
Téng muc tach

Hinh 9. Kiém chiing m hinh todn vdi s6'liéu do dac

Bdng 1. (dcthdng sd cda hé théng xirly

4. Két qua va thao luan

Nghién ctu dénh gia kha nang dap ung
cGa hé théng thiét bi hién tai trong trudng
hop ham lugng CO, trong khi tho thay déi tir
35 - 50%, xac dinh cac yéu t6 anh hudng va
dé xuat giai phap tang luu lugng khi thuong
pham. Trong d6, luu lugng tiém nang t6i da
qua hé théng xu ly khi trén gian BR-E dugc
danh gid trong ca 2 trudng hgp van hanh tach
CO, cao nhét va thap nhat. Dong thagi, xem
xét stia d8i cau hinh thiét bi dé tang hiéu suat
tach, gidam hao hut hydrocarbon. Tuy vay, cac
stfa d6i nay chi tap trung vao cc thiét bi tach
CO, ma khong xét dén cac thiét bi khac trén
gian BR-E. Bang 1 la cac thong s6 cua khi dau
vao va khi ddu ra cia hé thong xt ly (luu lugng
dong chay, ap suat, nhiét d6 va ham lugng
CO,) véi cac trudng hgp tinh toan: hién tai;
CO, cao (50%) va CO, thap (35%).

Ngoai ra, mét s6 théng s6 clia mang dugc
gid dinh: d6 chon loc mang dugc danh gia
trong dai tir 5 - 80 véi d6 day clia mang 1.000A°
(3,937 x 10° in.); ham lugng CO, trong khi
thuong pham dat ¢ dinh 8%; ap suat dau ra
ctia khi khéng 16n hon 3.000kPag; nhiét dé dau
ra téi da trong mdy nén dugc gidi han & 35°C
VGi ty 1& nén 20 trén moi giai doan may nén.

4.1. Céng sudt mdy nén

Anh hudng cta thanh phan khi tho, 4p
suat dau vao va do chon loc ciia mang doi vai

Tham sé Pon vi S6 liéu thuc té
Khi thé (dau vao)
Luu lugng Triéu ft* chudn /ngay 650
Ap suat kPag 4.000
Nhiét d6 °C 30
Ham lugng CO» % mol 38-44
Khi thuong pham
Luu lugng Triéu ft3 chudn /ngay 400
Ap suat (yéu cau) kPag 3.200
Nhiét do (cao nhat) °C 35
Ham lugng CO: % mol 78-8
Khi xa (CO2)
Luu lugng Triéu ft* chudn /ngay 350
Ap suét (thap nhat) kPag 250
Chénh ap kPa 800
Thu héi hydrocarbon % 87-92

Truong hop CO: Truong hop CO:
cao thap
750 630

4.000 4.000
30 30
50 35

360 450
3.000 3.000
35 35
8 8
350 210
250 250
800 800
90-95 93-98
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yéu cau céng suat may nén da dugc phan tich danh gia
vdi cac diéu kién lam viéc dam bao hé trg cho hiéu suat
mang tach tét nhat.

Hinh 10 cho thay céng sudt mdy nén tang lén theo
ham lugng CO, trong khi thé cao. Tuy nhién chi téng dén
diém t6i da (phu thudc dac tinh ciia mang tham), sau dé
hiéu suat tach khéng yéu cau tang cdéng sudt may nén niia.

D6 chon loc cia mang yéu cau cong suat may nén phu
hagp theo cac dang cau hinh cling da dugc phan tich danh
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Hinh 11. Phdn tich tdng dién tich mang theo ham higng O, trong khi tho

Luu lugng khi xuat ban (triéu ft3/ngay)
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Hinh 12. Hiéu qud tdi uu hé théng va théng sd lam viéc cia hé thdng mang tdch
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gid nhu trén Hinh 10. Khi tang d6 chon loc clla mang tu
10 Ién dén 20, sé doi hoi cong sudt may nén tang vot tur
trén 10.500hp Ién t&i 14.000hp. Nhung sau dé, khi tang do
chon loc cia mang trén 20 thi may nén sé dugc gidm tai
dan. Do vay, tly thudc vao diéu kién tach CO, trong khi tho
ma lua chon hop ly d6 chon loc ciing nhu diéu kién lam
viéc clia mang théng qua viéc téi uu cdng suat may nén.

4.2. Téng dién tich mang thdm

Ham lugng CO, trong khi thé cang cao sé can mang
vdi dién tich 16n dé tach nham dat chat lugng yéu cau khi
st dung. Cong nghé va thiét bi tach CO, bang mang tham
thudng cé chi phi dau tu ban dau cao, déng thai lugng
that thoat khi methane do cuén theo khi tach ciing tuong
déi 16n, khé thu hoi. Do vay, cau hinh tach 1 tang song
song khong dugc ap dung nhiéu trong thuc té.

Hé thong tach CO, trén gian BR-E c6 2 cap tach nén
téng dién tich mang tach téi uu dugc danh gia trén co s&
ham lugng CO, trong khi tho (dau vao). Theo s6 liéu trén
Hinh 11, téng dién tich mang can thiét chi ting dén muc
t6i da khi ham lugng CO, dat 40% trong dong khi vao, sau
dé yéu cau dién tich mang sé gidm néu ham lugng CO,
tiép tuc tang lén. M6 hinh mé phdng con cho thay dé thu
hoi khi methane, yéu cau dién tich mang & cap tach thu
2 tuong déi I6n, nhung hiéu suat tach t6t hon han so véi
cdu hinh 1 cap tach. Hinh 11 con cho thay anh hudng cta
dé chon loc mang déi véi téng dién tich mang tai cac cau
hinh [am viéc khac nhau. Khitang d6 chon loc sé lam gidm
téng dién tich mang thadm. Dac biét luu y strdung @6 chon
loc hgp ly cho tiing cap tach khi ludng khi tach & cap 2
dugc hoa tré lai dong dau vao.

Trong qua trinh do dac thuc té tai mo, ham lugng
CO, va luu lugng khi thé trong khodng 35 - 45% va 650
triéu ft> chudn/ngay tuong (ing, thap hon so véi thong
s6 dugc thiét ké t6i uu khi dua md mdi vao khai thac.
Do vay di lieu do dac sé dugc dung dé ngoai suy cho
phu hop véi diéu kién lam viéc mdi cha hé théng: ham
lugng CO, tang lén dén 50% va luu lugng khi tho dat
750 triéu ft3 chudn /ngay. Thong s6 mé hinh hé théng
dugc diéu chinh dat dén gia tri t6i uu dé cung cap 400
triéu ft* chudn/ngay khi thuong phdm dam bao yéu cau
chat lugng khi duéi 8% CO,. Tuy nhién hiéu sudt thu héi
hydrocarbon ctia hé théng chiu anh huéng déng ké khi
budc phai diéu chinh giam.

Cau hinh hé théng tiép tuc dugc danh gia bang mo
hinh dé hiéu chinh dién tich mang & ca 2 cap tach (so cap
va tha cdp). K&t qua cho thdy mo hinh cau hinh can tang
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khoang 30% dién tich mang dé dat dugc hiéu suat thu hoi
hydrocarbon nhung van dam bao yéu cau vé chat luong
va luu lugng khi thuong pham.

5.Két luan

Cac du an phat trién khai thac khi ngoai khai thudng
rat dé so, hién dai va chi phi van hanh cao. Gian BR-E tach
CO, va xtr ly khi cum moé PM3-CAA (ng dung coéng nghé
x0 ly mang tham, da dugc van hanh trén 10 nam va luén
dap Ung cac yéu cau chat lugng khi xuat ban véi ham
lugng CO, thap han 8%.

Phan tich d{r liéu va mé hinh todn hoc cho phép thuc
hién mé phéng qua trinh tach, t6i uu hoéa va danh gia
hiéu suat ctia hé thdng mang tach 2 giai doan phuic tap.
Trong nghién ctu nay, module HYSYS dugc st dung dé
moé phdng va sau d6 danh gia hiéu qua cia qua trinh tach
b6 CO,, trong d6 ham lugng CO, trong khi thé da giam tu
35 - 50% mol xuéng con 8% mol. Két qua cho thay véi cau
hinh mang phu hgp, diéu kién nhiét do, ap suat téi uu, dac
diém ky thuat cha khi ban da dugc dap Ung va cac thach

thuc khi van hanh, nhu luu lugng dong chay cao hoac tac
nghén da dugc gidam thiéu. Ngoai ra, mé hinh mé phéng
qua trinh xt ly 6 tiém nang Ung dung cho nghién ctu toi
uu hoa va thiét k& hé théng mang tach phuc tap.
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Summary

Development of offshore high carbon dioxide (CO,) gas fields will indisputably pose new challenges for E&P companies in the world.
Acid gas removal from natural gas is an indispensable treatment process that is required to boost the produced gas quality prior to its
utilisation. The use of membrane units has increased in natural gas treatment plants, particularly for acid gas removal. Such technology
shows tremendous advantages over other methods in terms of removal efficiency, compactness, and environmental friendliness.

BR-E (0, removal facility using membrane technology has been utilised for more than 10 years. As new gas fields require increasingly
high gas volumes (production of more than 700 million standard cubic feet per day) and have very high CO, content (above 50%), existing
membrane performance is no longer economical for such new field development.

In this paper, a data analysis model for membrane separation has been incorporated with HYSYS as a user defined unit operation in
order to optimise performance and redesign the membrane system for (0, separation from natural gas. Parameter sensitivities have been

studied for different crude gas flow and its CO, concentrations.

Key words: BR-E platform, gas treatment, membrane technology, cellulose acetate, (0, removal.
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