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Cong tdc van hanh dwong 6ng Van chuyén khi dong hanh, hodc khi thién
nhién cé chita nhidu thanh phan hydrocacbon trung binh va nang, trong diéu
kién khdic nhiét khi nhiét do moi trwo'ng thay doi lién tuc la mét trong nhu’ng
thdch thikc rdt Ién doi véi cong tdc vdn hanh dudong dng. Trong qud trinh
vdn chuyé’n khl: pha Iéng hinh thanh va tdng dan ham lwgng khi nhiét dé
dwang ong va moi trwong gidm. Ddc biét lwu lwong van chuyén thap so vdi
thiét ké sé gay ra hién turgng dao déng dp sudt, dnh hu'o'ng lon dén qua trinh
vdn chuyen cla a‘Lrang ong Bai bdo trinh bay két qud gidi phdp ndng cao
hiéu qua vdn chuyen khi bang dwdng 6ng dw dn BRS Algeria bang phuwong
phdp mé hinh s6 mé phong dong chdy da pha nhdm ddnh gid va lwa chon
phwong dn gidm thiéu niit chdt [ong trong qud trinh vdn chuyen khi, d‘ong
thoi didu chinh hop Iy cdc thong so khai thdc theo didu kién cong nghé va
thiét bi hién hivu ctia mé BRS Algeria. Két qud nghién civu dd dé xudt gidi
phdp phdng thoi dinh ky dé gidi phdng cdc niit long va ndng cao hiéu qud
vdn chuyén khi dong hanh mé BRS Algeria

© 2018 Trwdong Pai hoc M6 - Pia chit. T4t ca cac quyén dwgc bao dam.

1. Mé dau

phéan chia sdn phim véi ti 16 tham gia nhw sau:
Cong ty Sonatrach (nwdc chd nha Algeria) va cac

Mo Bir Seba thuédc 16 hop dong PSC 433a&
416b nam & vung Touggourt Algeria, trong sa mac
Sahara, cach thu dé Alger khoang 550 km vé phia
béng Nam va cich mé dau Hassi Messaoud
khoang 100 km vé phia Dong Bac. M6 BRS Algeria
dwoc thye hién trén co sé thoa thuén hop dong

*Tdc giad lién hé
E - mail: annh1@pvep.com.vn

déi tac khac chiém ty 1&: 55%. Dai dién cta Viét
Nam la Tong cong ty tham do khai thac Dau khi
PVEP chiém 45% (T6ng Cong ty Tham do khai
thac Dau khi, 2013). Dién tich ban dau ctia mé la
6.472 km?, sau khi hoan trd mot phan dién tich con
lai 1a 4.530 km?, vi tri nhw Hinh 1.

Dw 4n BRS Algeria dwoc phat trién theo 2 giai
doan: Giai doan 1, khai thac dong dau dau tién vao
15/8/ 2015 vé&i lwu lwgng khai thac 20.000 thung
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Hinh 1. Vi tri L6 433a&416b - Dw dn BRS Algeria (Téng Céng ty Tham do khai thdc Ddu khi, 2013).
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Hinh 2. Sdn lwong khai thdc thyc té€ M6 Bir - Seba tir 10/2015 - 10/2016 (Téng Céng ty Thdm do khai
thdc Déu khi (PVEP), 2016).

diu/ngay. Giai doan 2, duw kién cho dong diu vao
vao cudi ndam 2020, ning téng cong suit xi 1y cho
toan ma 12 40.000 thung dau/ngay. Qua trinh khai
thac mé dworc thiét ké chia lam 3 tram thu gom,
moi tram thu gom c6 thé két ndi véi 12 giéng khai
thac va chit Ivu khai thac sé dwoc dwa vé trung
tAm x(r ly (Tong Cong ty Tham do khai thac Dau
khi (PVEP), 2013).

Trung tAm xtt Iy dwoc thiét ké tiép nhin dong
chat lwu khai thac tir cac giéng thong qua hé thong
thu gom. Dau thé dworc xi 1y, khi dong hanh dwoc
tach va sau d6 dwa dén dwong 6ng van chuyén khi
t&i Z - cina HMD. Dau dwoc tang trit trong cac bon

chtra trueéc khi vin chuyén dén HEH thong qua
dwong 6ng (Hinh 1). Hé théng x& ly trong giai
doan 1 dworc toi gidn hoa vé mat thiét bi, khong
bao gom hé théng bom ép nwéec, thiét bi ctia hé
thong khi gaslift. Trung TAm xtr ly bao gom hé
théng xtx ly dau, khi, nwér, dién, tw dong héa va cac
hé théng phu tro khac.

2. boi twong nghién ciru

béi twong nghién ciru 1a hé théng duwong 6ng
van chuyén khi thudc dw an BRS Algeria. Hé théng
nay bat du van chuyén ngay 16/09/2015, p suit
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tai BRS c6 hién twong ting din khién cho viéc van
chuyén khi rat khé khan va phai diy ra dét tai
dudc d€ nham duy tri hoat dong khai thac tai mo.
Theo thiét ké, ngay tir ban dau phai t6i wu vé chi
phi d4u tw 13p dit dwong 6ng cho ca 02 giai doan
phét trién cda dw an, véi cong suit van chuyén toi
da la 38 MMscfd va tdi thiéu twong tng véi 25%
cong suit thiét ké. Theo san lwong khai thac dw
tinh va thuc té€ khai thc cta giai doan 1 (v&i 16
giéng khai thac), san lwgng khai thac dau binh
quan 1a 14.000 - 20.000 thung dau/ngay, san
lwong khai thac khi trung binh 1a 11 - 16 MMscfd,
bao gobm mdt phan khoang 2 - 2,5 MMscfd 1a khi
nhién liéu, va 9 - 15 triéu bd khéi khi/ngay dwoc
nén van chuyén téi Z - cina (Tong Cong ty Tham
dd khai thac Dau khi (PVEP), 2013).

Hién trang dwong dng van chuyén khi dang
hoat dong trong diéu kién lwu lwgng thap nhat (9
- 15 MMscfd twong dwong khoang 25% cong suit
thiét ké ban dau) (Hinh 2) cho t&i khi c6 thé dwa
giai doan 2 vao vin hanh khai thac (thém 20 giéng
khai thac, ning tong san lwong khai thac 1a 40.000
thung dau/ngay, va 38 MMscfd khi /ngay), dw
kién bat dau tir cudi 2020. Trong diéu kién van
chuyén khi v6i lwu lwgng thip cung véi ti phin
Hydrocarbon ning cao din dén hinh thanh pha
16ng trong diéu kién van hanh dwong 6ng. Khi do,
dwong Ong van chuyén & dang 2 pha. Trong diéu
kién vin hanh cta dwong 6ng, nit chit 16ng hinh
thanh 1am can tré dong chay chit lwu bén trong,
giy nén hién twong tén hao ap suit doc dwong
ong. Ap suat van hanh 6n dinh ctia hé théng la 58
bar, tuy nhién dén mét thoi diém nao dé khi ap
sudt yéu cau dau vao dwong 6ng virot qua ap suit
van hanh dinh mc t6i da ciia may nén khi, khi d6
hé thong x ly tw dong day khi ra dubc dot, thay vi
dwoc dwa tdi Z - cina theo dwong 6ng nhuw thong
thuong. Yéu cau dat ra la phai x ly khoi lwong
chit 16ng lang dong trong dwong 6ng, giam thiéu
hién twong ting ap suit dau vao dwong ong, duy
tri hoat dong 6n dinh hé théng van chuyén khi. Do
vdy, can phai nghién ctru dé tim ra cac giai phap
nham ning cao hiéu qua vin chuyén khi bang
dwong dng tir trung tAm x Iy GBRS dén diém tiép
nhin tai Z - cina.

3.Co’sé toan hoc vé ché do dong chay hai pha
trong dwong 6ng

3.1. Ché dé dong chdy 2 pha trong dwdrng 6ng

Ho6n hop dau khi van chuyén trong dwong
ong c6 cac ciu tric dong chay khac nhau, phu
thudc vao cac yéu to nhw thanh phin chat luwu, lvu
lwong van chuyén cling nhw ty s6 thé tich 1ong -
khi.... V& tong thé, ché d6 dong chay c6 thé dwoc
chia 1am hai dang chinh, dwa trén ciu truc hinh
hoc cia duwong 6ng: Ché d6 dong chay trong
dwong 6ng theo phwong ngang va ché do dong
chay trong duwomg 6ng theo phwong thang dirng.
C6 rat nhiéu tén goi dwoc dat cho cac ché do dong
chay khac nhau, tuy nhién twu chung c6 bén ché
do: Dong chay & dang nit, dong chay ting, dong
chay hinh khuyén va dong chay bot khi phan tan.
Ché do dong chay tang dién ra & dong chay theo
phuong ngang, trong dé dwéi tic dung cda trong
luc, khi va chat 16ng tach khoi nhau, khi di chuyén
& phia trén, chat 16ng & phia dwéi. Ché @6 dong
chdy hinh khuyén dién ra trong hé théng van
chuyén v&i leu lwgng khi 16m chiém wu thé so véi
lwu lwong chat 16ng. Khi va chat 16ng dwdi dang
hat phan tin trong khi, chuyén dong trong tim
dwong 6ng, dwoc bao boc bdi phia ngoai 1a mot
16p phim chat 16ng bam trén bé mat thanh 6ng.
Ché d6 dong chay bot khi phén tan xuit hién khi ty
phan chit16ng chiém phén 16m trong hon hop dau
khi. Dong chay dién ra duwéi dang hdn hop 16ng khi
ma trong dé khi phan tan trong mai truedng chit
16ng dwéi dang cac bot khi. Ché dd dong chay nut
dwoc quan sat thdy trong hé thong van chuyén
hén hop dau khi khi xuat hién cac nut chat 16ng -
khi khac nhau chuyén dong trong duwdng 6ng, hodc
c6 swxuat hién cac 1¢p séng chuyén dong ctia chit
16ng do hién twong trwot kéo cua khi trén bé mat
chatlong.

Trong dong chay 2 pha khi - 16ng, chat1dng bi
anh hwdéng bdi lwc ma sat cho nén c6 khuynh
huwéng chuyén dong phia sau pha khi. Mit khac,
pha khi tiéu hao nang lwong khi truyén dong nang
cho pha Iéng, dan dén kéo dong khi lai. Két qua
lam gidm 4p suit nhanh hon so véi don pha, chit
16ng c6 xu hwéng tang 1én trong dwong ong. Tinh
phirc tap ctia dong chay bién doi pha chi ra sw khé
khin trong viéc xdy dung mo hinh dong chay bang
phwong phap suy ludn toan hoc ma phai xay dung
phwong trinh dong chdy bang thuc nghiém.

3.2. Phwong trinh thwc nghiém dong chdy 2
pha trong dwdrng éng

Beggs - Brill xy duwng ché do dong chay ban
dau dwa trén céc thi nghiém (Maning and
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Thompson, 1991). S6 liéu m6 phdong cac khu vue
dong chay twong rng dwong nét dirt nhu trong
Hinh 3. Khu vyc [V dai dién cho khu vyc tire thoi,
d61a ché do chay phan 16p va ché d6 chay nut chat
16ng. Hé s6 bién doi la A, ti phan thé tich dwoc xac
dinh bang chi s Froude
Fr = /(D) (1)

Trong d6: V,,: Van toc hon hop, m/s; g: Gia téc
trong truedng, 9,98 m/s2; D: Puwong kinh 6ng, m.

Méi quan hé c6 thé dwoc quy déi V,, vad:

Vs, =my/(pLA) (2)
Vs¢ = mg/(peA) {3}
Vn =Va + Vi 4
Ay =V / Vs, + Vig) (5)

Trong do: A;: Ti phén thé tich chit 16ng dong
chay; Vg, : Van t6c bé mét pha 16ng, m/s; Vs : Van
téc bé mat pha khi, m/s; m: Lwu lwong khoi, kg/s;
p: Khoi lwong riéng, kg/ms3; A: Dién tich tiét dién
ngang (A = (1t x D?)/4), m2,

Phuong phap phén tich xac dinh ché d6 dong
chay dya trén truc dirng trong Hinh 3. Trong d6 ti
phén thé tich chatlong (dwong Ly, Ly, L3, Ly) & Vi
tri twong &ng véi chi s6 Froude. Puong L c6 thé so
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sanh v6i chi s6 Froude thuc té€ dé xac dinh ché do
dong chay.

L; = 3161)°% (6)

L, = 0,00092521; >*68* (7)
Ly = 0,104; 14516 (8)

L, = 0,51,%7% (9)

* Ché do chay phan lép: Ché do nay xuit hién
khi diéu kién sau dwoc thdbaman A, < 0,01; Fr <
Ly; A, = 0,01; Fr < Ly;

* Dong chdy chuyén pha: Dang dong chay nay
xudt hién khiA; > 0.01; L, < Fr < Lg;

* Ché d6 chay nut: O ché d6 nay ta c6 0,01 <
AL<04;L3 <Fr<Lj;AL =204; Ly <Fr <Ly

* Ché d6 chay phan tan: O ché d6 phan tan, ta
nhin dwoc diéu kién A < 0,4;Fr>L;A =
0.4;Fr > Ly;

*Ti phan chit 16ng:

H, = aAb/Fr¢

Hé s0 a, b, ¢ dwoc xac dinh theo Bang 1

Trong khu vuc chuyén doéi ché @6 dong chay,
ta cé:

(10)

HL = (SHL,segr t+y HL,iTltEr (11)

Bdng 1. Hé s6 thuc nghiém xdc dinh ché dé dong chdy (Maning and Thompson, 1991).

Ché d6 dong chay a b c
Dong chdy Phan lép 0,98 0,4846 0,0868
Dong chay Nut chit1éng 0,845 0,5351 0,0173
Dong chdy Phan tan 1,065 0,5824 0,0609
T
—
100 L 4
1 -ne® -
w——  Bifu d6 ban diu
E ee=swe Bidu a3 hidu chinh
7z 10} : -
o Kyhigu  Ché d6 dong chiy
= * .
8 | Ché d6 phan ting ‘.‘
‘Eg-: n Ch& di nit L, ‘,‘
- i.F m Ché& do phan tan ‘
v [\ Ché& dd chuyén ti€p E
A 1 1
.0001 .001 01 A 1.

Ti phén thé tich pha 16ng —*L
Hinh 3. Biéu do ché dé dong chdy nam ngang (Maning and Thompson, 1991).



Nguyén Hdi An va nnk./Tap chi Khoa hoc Ky thudt M6 - Pia chdt 59 (1), 75-84 79

Trong d6: § = (L; —Fr)/(L; — Ly)vay =
1 - 6;

- Chiéu dai nat chat 16ng duoc xac dinh theo
phwong trinh thyc nghiém (Maning and
Thompson, 1991).

Ls = max<30d, exp {—26,8 (12)

d 0,1
a0254)] }

Trong d6: Lg: Chiéu dai ndt chit 16ng, m; d:
dwong kinh dwong 6ng, m.

- Ti phan nut chit 16ng biéu dién theo
phwong trinh thuc nghiém (Fancis and Richard,
1991).

a.s = exp[—(7,85.10736 + 2,48.107°Re)],A%B)
<6 <90°

Trong do6: a;s: Ti phan nit chit16ng; Re;s: SO
Reynolds, xac dinh theo cdng thirc (14)

Reys = dp(agvg + ayvy) (14)
Hy,

* Giam ap suit do ma sat: Sy gidm ap suat do

ma sat dwoc xac dinh theo cong thirc:

+ 28,5 [ln(

pn = App+ (L= A)pg (15)
o = A+ (1 = A)ug (16)
* S0 Reynolds:
Rey = ppVinD/pin (17)
Hé s6 ma sat lay tir dwong Ong tron theo
phwong trinh (18): (18)

fo = 1/{2log[Re, /(4,5223logygRe, — 3,8215)]}2
Méi quan hé gitra hé s6 hai pha va hé s6 ma
sat dwoc xac dinh dwa vao cong thirc (19).

foolfo = exp(s) (19)
Trong do:
s = In(y)/{—0,0523 + 3,182 [n(y)
- 0,8725[In(y)]? (20)
+0,01853[In(y)]*}
y = A/Hf (21)
déivdi 1 < y < 1,2 tinh s boi cong thirc:
s= In(22y —12) (22)

Néu b6 qua tic dung cda chiéu cao va anh
hwdng bdi gia toc, hé s6 ma sat dong chay 2 pha,
ta co:

fev = foo(fen/ fo) (23)

Ti 1é ap sudt giam doc theo dwong 6ng:

dP\  _ ftbPnVA sv. g oal gxs as A,
(d_X)f =0 (X: chiéu dai dudng ong)(24)

(' day X1a chiéu dai dwong ong.

4. Tinh toan dwa trén phin mém mé phdong

Trong nghién ctru nay, nhom tac gia str dung
phan mém OLGA dé mo phdng, xdy dwng va danh
gia phan tich cAc mé hinh dong chdy da pha trong
hé thong dwong 6ng van chuyén Diu khi trén co
s& cac phwong trinh toan hoc dwoc trinh bay
trong muc 3 (tlr phwong trinh 1 dén phwong trinh
24). Pay la cong cu dap tng dwoc moi yéu ciu vé
mo phong dong chay c6 sw bién déi pha cling nhw
sw thay ddi cAu tric dong chay theo thoi gian (ché
do chuyén tiép) va dwoc stv dung rat phd bién,
dam bdo dd chinh xac cao (Fard et al, 2005;
Nemoto et al,, 2010; Balifio et al., 2010).

Dé6i véi gidi phap s6 hda, dwong ong dwoc
phén chia thanh cic doan ngin va giai bang cac
phwong phap hitu han theo tirng budc thoi gian.
Vi gia thiét tong cac thanh phin chit lvu la khéng
thay déi trong mot doan 6ng, phan mém cé kha
nang tinh toan va xac dinh dac tinh cta cac pha khi,
16ng lién tuc theo thoi gian véi cac diéu kién moi
trweong khac nhau. Qua trinh bién déi pha long -
khi dwoc md phéng nho phwong trinh cn bang
khdi lwong, can bang ning lwong, cAn bang dong
lwong cua chat lwu van chuyén trong dwong 6ng
khi diéu kién ap suit va nhiét do thay doi. Ngoai
ra, md hinh hoéa cling mé phong dwoc day du cac
thong s6 dwong 6ng nhu: dia hinh; cac doan ong
ding, ngang, nghiéng; cac lédp cach nhiét;
truyén/trao ddi nhiét; dong md cac van ciing nhw
thay d6i lwu lwong chat lwu van chuyén theo thoi
gian.

4.1. Xdy dwng mé hinh dwdorng 6ng vdn chuyén
khi

Co s& xdy dung md hinh dwong 6ng van
chuyén khi la tao file input thanh phén khi chwa
tach phan long ttr phin mém PVTsim dé tao thong
s6 dau vao cho viéc md phéng bang phin mém
OLGA dé phan tich tinh chat dong chay ctia dwong
ong khi. Biéu kién vin hanh nhiét d6 diu vao cua
dong khi khoang 80°C, nhiét d6 moi trwong dao
déng tr 10 - 30°C, dwong 6ng khong boc cach
nhiét, 4p suat dau vao duwdng 6nglén nhit 61 barg.
Lwa chon phwong trinh thyc nghiém toan hoc phu
hop véi chat lwu van hanh thwc té. Nhap thanh
phan trong PVTsim va chon phwong trinh thuc
nghiém phu hop cho dw an. Tiép theo, lwa chon
phwong trinh thwe nghiém phu hop véi diéu kién
van hanh ctia mé. Ap suit tiép nhan tai Z - cina la
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35 bar, dya trén so thiéu théng ké ap suat yéu ciu
dau vao dwong ong tir 9/10 - 19/11/2016. Xay
dung md hinh kiém chirng 4p suit dau vao dwong
Ong, két qua dwoc biéu dién trén Hinh 4.

Két qua chay mé hinh cho thdy (Hinh 4), ap
suit dau vao dudng 6ng gan nhu trung khit hoan
toan so véi két qua thue té, dac biét la tai cac gia
tri cwc dai va cuc tiéu. Tuy nhién, & mot vai thoi
diém, c6 sw chénh 1éch so v&i thue t€ (nhd hon
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Hinh 5. Biéu do dp sudt doc theo dwong éng & ché
dé 6n dinh.

(a)

HUL ||

5%) . Gia tri chénh 1éch nay ndm trong gidi han sai
s6 cho phép do d6, két qua phén tich cia mé hinh
la ddm bao do6 chinh xac vé cac thong s6 van hanh
cua duong 6ng.

4.2. Két qua nghién ciru

4.2.1. Biéu kién vdn hanh dwong 6ng vdn chuyén 9
triéu b khoi khi/ngay

O’ ché dd gia 6n dinh véi dau ra 35 bar, nhiét
d6 moi trweong 10°C. M6 phong két qua cho thiy
ap suat dau vao dwong 6ng la 59 bar (Hinh 5).

Két qua phén tich theo gidn d6 pha cho thiy,
nhiét d6 van hanh cta dwong 6ng nam trong
dwong bao pha cia gidn d6 pha nhw Hinh 6b. Do
dé tai diéu kién vin hanh cé sw tach pha long ra
khai khi, trong dwong 6ng van chuyén ton tai hai
pha véi ti phan 16ng nhw Hinh 6a.

Theo két qua phdn mém ché do dong chay hai
pha c6 cic ché d6 dong chay ID = 1 ché do dong
chay phéan 16p, ID = 2 ché d6 dong chay vanh
xuyén, ID = 3 ché d6 chay nut, ID = 4 ché do dong
chay bot phan tan. Theo Hinh 7 dong chay trong
ong c6 hai ché d6 dong chay phan ting va nut.

Ap sudt dong hoc tai dau vao duong 6ng bién
déi theo thoi gian. Cwong dd ap suat dau vao
dwong 6ng phu thudc vao ché dé dong chay trong
dwong dng. Hinh 8 cho thiy c6 s dao dong ap suit
chirng té xuat hién nut chit 16ng doc dwong ong.
Ap suit dau vao dwong dng ting cao khi d6 thé
tich 16ng trong dwdng 6ng cao, ap suit giam ti 1&
thuén v&i thé tich pha 16ng trong dwong ong.
4.2.2. Gidi phdp phong thoi ndng cao hiéu qud vdn
chuyén ctia dwong éng

Véi diéu kién vin chuyén khoang 9 triéu bd
khéi khi. Sau khi phong thoi ddy toan bo chit1ong
trong dudng Ong, ap suat dau vao dwong 6ng
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Hinh 6. (a). Ti phdn I6ng doc theo dwdng 6ng & ché dé én dinh; (b).Diéu kién vdn hanh dwong éng.
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Hinh 8. Ap sudt dong hoc ddu vao duomg 6ng.
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Hinh 11. Tong thé tich phan long doc theo dudong iy 1 Vin téc thoi di chuyén doc theo dwdng 6ng.

ong & diéu kién vdn hanh.
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giam xudng khoang 44 bar (Hinh 11). Ap suét dau
vao dudng 6ng ting dan do su tich pha dan dén
thé tich pha long trong dwong 6ng ting dan. Sau
khoang 6 ngay phong thoi ap suit tré lai trang thai
ban dau khoang 58 - 60 bar.

Trong qua trinh thoi dich chuyén toan b chit
16ng trudre thoi bi ddy ra khoi dwong dng. Thé tich
pha long trong dwong 6ng ting dan sau khi phong
thoi, khodng 6 ngay dé tré vé trang thai ban dau
vi thé tich 3.500 thung.

Véan toc thoi dich chuyé&n khoang 0,5 mét/gidy
(Hinh 11); thoi gian thoi dich chuyén khoang 70
gior (Hinh 12), dwoc kiém nghiém twong d6i chinh
X4c so v6i thoi gian thuee tir khi bat du phong dén
khi nhan thoi & du ti€p nhan (Hinh 16).

Dbanh gia lwu lwong van chuyén khac nhau véi
lwru lwong vin chuyén 9 MMScfd, 12 MMScfd va 15
MMScfd véi diéu kién bién ap sudt diu ra duong
ong 1a 35 bar va nhiét o mai trweong 10 °C.

Thoi gian phuc hoi 4p suat dong hoc dau vao
dwong 6ng ké tir khi bat dau phong thoi véi luu
lwong van chuyén lan lwot 1a 9 MMscfd, 12
MMscfd va 15 MMScfd twong (rng thoi gian1a 9

Ap suiit (Bara)
an
4
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Hinh 13. Biéu do dp sudt dong hoc ddu vao dwong 6ng.
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ngay, 5,5 ngay, 3 ngay (Hinh 13). Dao dong ap suit
dau vao dwong dng c6 xu thé gidm dan khi ting
lwu lwgng.

Van téc phong thoi & ché dd gia on dinh khi
lwu lvgng van chuyén ting dan khi d6 van téc thoi
dich chuyén tang dan ti 1€ v&i lwu lwgng Hinh 14.

Thoi gian thoi dich chuyén hét tuyén 6ng nhw
vGi khodng thoi gian 1an lwot 12 70 gio, 50 gio va
40 gio lvu lwong van chuyén 9 MMscfd, 12
MMscfd va 15 MMScfd (Hinh 15).

5. Kétluin

Puong 6ng van chuyén khi dw an Algeria
dwong kinh 12 inch dai 130 km, dworc thiét ké véi
cong suit van chuyén 38 triéu bo khoi khi/ngay.
biéu kién van hanh thyc té cho thiy khi c6 thanh
phan hydrocacbon ning cao, lwu lwong van
chuyén giai doan 1 thip 9 - 15 triéu bd khdi
khi/ngay dat 25 - 30% cong suit thiét két, nhiét do
moi trwong thay daéi lién tuc gitra ngay, dém va
theo mua rat 16n. Khi dich chuyén trong dwong
ong cac thanh phan hydrocarbon nang tach ra va
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Hinh 14. Biéu do vdn tdc trung binh ctia thol.
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Hinh 15. Thoi gian thoi di chuyén toan bg tuyén éng.



Nguyén Hdi An va nnk./Tap chi Khoa hoc Ky thudt Mé - Dia chdt 59 (1), 75-84 83

Hinh 16. Hinh dnh trwdc va sau phdong thoi. (a) Foam Pig dang st dung; (b) Thiét bi phdng Pig ctia GBRS.

hinh thanh pha l6ng. Pwong 6ng van chuyén 2 pha
hinh thanh nut chit16ng doc dwong 6ng da gy ra
ton hao ap suit 16n trong qua trinh van chuyén
khi. Qua két qua nghién ctru, da dwa ra cac giai
phap nang cao hiéu qua vin chuyén khi bang
dwong dng tai mé BRS gom:

- Phong thoi dinh ky véi thoi gian tir 3 - 9
ngay tuy thudc vao lvu lwgng khi va nhiét d6 moi
trwong. Phwong an phéng thoi ¢é chi phi thip nhat
tiétkiém cho cong ty BRS - Algerial dw tinh khoang
75 triéu USD tir nam 2015 dén nam 2020 so v&i
chi phi thué dét khi xa ra moi treong.

- Xay dung thé thong tach pha long ra khoi
khi bang thap chung ddm bao hiéu qua ki thuat
cao nhit. Tuy nhién lai khéng hiéu qua kinh té do
anh huéng boi moi treong dau tw, diy la dy an
d4u tw thém khong dwoc thu hoi theo quy dinh cta
nuwéc sé tai. Do vdy, cin phai c6 chinh sich dau tw
khac cho phép Nha diu tw thu hoi chi phi dau tw
ban d4au thi Dy 4n sé mang lai hiéu qua kinh té.
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ABSTRACT

Solutions for efficiency improvement BRS rich gas transportation
in Algeria
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Pipeline transportation of associated gas or gas condensate which content medium and heavy
components form liquid phase in operating condition, especially environment temperature change
drastically impact adversely to gas pipeline operating activities. Heavy component gas is called rich
gas which forms liquid phase in operating condition, liquid content increase gradually in conditional
environmental temperature decrease. Pipeline transportation at low flow rate causes slug regime
which adversely impact on inlet pressure of gas pipeline. This paper shows the result of solution for
efficiency improvement BRS - Algeria rich gas transportation by multiphase simulation model to
evaluate and select options for minimizing slug in transporting gas, and adjusting process parameter
fit for existing facilities of BRS field. The result of study is periodic pigging measure to push liquid
phase out of the pipeline and increase the efficiency of transporting associated gas BRS - Algeria.



