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M6 Thdng Long - Péng Dé ndm & phia Péng Bdc bén triing Cieu Long, cdch
Viing Tau khoang 160km vé hwéng Péng, do sdu nwéc bién khodng 70m.
Sdn phdm khai thdc tir cdc giéng ctia mo Thdng Long - Péng Pé sé dwoc
vdn chuyén vé tau FPSO - Lam Son qua hé thong dwong éng ngdm duwdi
bién. Hién nay, tai mé Thdng Long - Péng Pé ham lwong nwéc trong ddu
khai thdc tdng 1én ddng ké, diéu nay gdy ra nhitng khé khan trong qud trinh
vdn chuyén dau. Do vdy, yéu cdu ddt ra la cdn thiét phdi cé cdc nghién citu
dé tim ra gidi phdp nham ddm bdo an toan cho qud trinh vdn chuyén sdn
phdm. Théong thwong, khd ndng lam viéc cia mét tuyén 6ng phu thudc
nhiéu vao tinh chdt ly héa, tinh chdt lwu bién ctia chdt lwu va cdc ddc trung
vé ché do dong chdy... Bai bdo trinh bay cdc két qud nghién ctru vé ché dé
dong chdy, cdc théng sé thuy Iwc, nhiét hoc... ctia dwong 6ng vdn chuyén
ddu ttr gian Thdng Long - Déng D6 dén tau chira FPSO - Lam Son, théng
qua cdc phwong trinh thwe nghiém. Bén canh do, bai bdo ciing dé cdp dén
viéc str dung phdn mém OLGA dé mé hinh héa va phdn tich cdc két qud dat
dwoc trong qud trinh vdn chuyén sdn phdm. Trén co s& d6, tdc gid dé xudt
cdc gidi phdp pht hop dé vdan hanh tuyén dwong éng tir gian Thdng Long -
Déng D6 dén tau chira FPSO - Lam Son trong giai doan hién nay.

© 2019 Truwong Pai hoc Mo - Pia chat. T4t ca cac quyén dwoc bao dam.

1. M& dau

sdu muc nuwéc bién khodng tir 40m dén 70m, méd
dwoc phat trién khai thac tir nam 2014 cung véi

Mo Thing Long - Pong D6 gbm hai mé gan
nhau Thang Long va Péng Do6. Khoang cach gitra
hai mé Thang Long va bong D6 khoang 5 km. M6
Thing Long nam & L6 01/97 & 02/97, phia Dong
Béc ctia bon triing Ctru Long cach thanh phé Viing
Tau khoang 160 km vé phia Pong (Hinh 1). Chiéu

“Tdc gid lién hé
E - mail: nguyenvanthinh@humg.edu.vn

mo6 Dong Po. Trong giai doan xay dung va lap dit
cong trinh ngoai bién da c6 tong s6 9 giéng khai
thac dwoc khoan vao ca 3 déi twong, bao gom: TL
- 1P; 2P; 3P; 4P; 5P; 7P; 8P va 2 giéng khoan tham
do két hgp khai thac (TL - 9XP; TL - 10XP). Trén
co s& phan tich ky thuat va kinh t€ doi véi cac
phwong an phat trién md, phwong an phat trién
déc lap dwoc lwa chon la phwong an téi wu cho
phét trién mé Thiang Long - Pong D6. K& hoach
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phat trién déc 1ap bao gbm cac thiét bi xtr ly trung
tAm dat trén tu x ly va chira (FPSO) két hop véi
gian khai thac dau giéng c6 dinh khong nguwoi trén
mo Thing Long va Pong D6. Lwu chit khai thac
dwoc tir mé chuyén vé FPSO, tai day lwu chit sé
dwoc tich so bd va xtt Iy dat yéu cau ky thuat dé
xudt dau thé. Khi tach ra sé dwoc nén, xir ly lam
nhién liéu tiéu thu trén FPSO va cung cip khi ning
cho cac giéng khai thac gas lift tai mé Thang Long
va béng Do, lwong khi dw sé dwgc xuit qua duwong
ong ngam két ndi véi hé théng thu gom lan cin.
Nuwdérc tach ra tir lwu chat khai thac sé dworc xtr ly
dat tiéu chudn trwdc khi xa xuéng bién. Tau FPSO
sé dat & vi tri cach gian Thang Long 2840m va gian
bong P6 2000m. Cac dwong ong nude ép via va
khi ning sé tir FPSO cung cip cho hai gian khai
thac.

Gian dau giéng Thang Long va Pong Do sé
dwoc thiét ké theo nguyén ly cac thiét bi t6i wu
nhat. Hién tai, trén gian Thang Long sé 7 giéng
khai thac dau, 2 giéng ép nwéc via va 5 giéng duw
phong. Trén gian Pong D6 c6 7 giéng khai thac
dAu, 2 giéng ép nuwéc via va 3 giéng dw phong. Khi
nang dwoc cung cip tir FPSO cho cd hai gian Thang
Long va Pong Do. Trén gian Déng Db c6 5 giéng
khai thac dau str dung c6ng nghé bom chim (ESP)
(Gabor, 2009) dé khai thac dau tir ting Mioxen
gitra.

Tong lwgng dau thu héi mo Thang Long -
bong Po dwoc dy bao 1a 43,73 triéu thung (Bang
1). Lwu lwong diu khai thac dat dinh, du bao
khoang 16500 thung/ngay va khi khoang 13 triéu
b6 khéi/ngay (Hinh 2 va Hinh 3).
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Hinh 1. Vi tri mé Thdng Long - Péng P6 (Lam Son JOC, 2013).

Bdng 1. Bdnh gid triv lwong ddu thu hdi mé Thdng Long - Péng D6 (Téng Céng ty Thdm do Khai thdc Dau
khi - PVEP, 2011).

Trit lwgng dau thu hoi
Thip Co'sd Cao
Mé N Hé s6 thu hoi N Hé s6 thu hoi N Hé s6 thu hoi
Triéu thung (%) Triéu thung (%) Triéu thung (%)
Thang Long| 16,37 13,8 20,30 17,1 23,58 19,91
bong bo 20,62 11,9 23,42 13,5 25,78 14,88
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Hinh 2. Dw bdo sdn lwong ddu khai thdc mé Thidng Long - Déng Pé (Téng Cong ty Thdm do Khai thdc
Ddu khi - PVEP, 2011).
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Hinh 3. Dy bdo sdn lwong khi khai thdc mé Thdng Long - Péng Bé (Téng Cong ty Tham do Khai thdc
Déu khi - PVEP, 2011).

Chit lwu khai thac tir gian Thing Long c6
chira mot lwgng nhd CO; va khéng cé H,S. Dau
trong via Mioxen Trung cia Pong D6 c6 ham
lwong H:S cao. Tuy nhién ham lwgng tong cia HzS
c6 trong thanh phan chat luu twong déi thap do ty
1é khi/d4u thap. Do viy, trén gian Dong B6 dwoc
1ap dat hé thong bom hda chit dé trung hoa H:S,
nham gidm ham lwong H.S dén gia tri pht hop véi

yéu cau tiéu thu diu/khi. Ngoai ra, trén tau FPSO
c6 trang bi thém hé théng tach H,S dw phong trong
trwong hop hé thong bom héa chat trung hoa H,S
trén gian khong dat yéu cau. Bén canh d6, yéu cau
doi véi vat liéu st dung cho hé thdng thu gom xt
ly cling dwoc dit ra, dac biét déi véi cac 6ng cong
nghé trén gian Dong Do, nham han ché tdi da sw
pha htly do H2S an mon.
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Trong so d6 phat trién mo bao gom tau FPSO
chira va xtt Iy san phim, 02 gian dau giéng Thang
Long, Déng D6 (Hinh 4). Khi dong hanh sau khi xt
ly dwoc str dung lam nhién liéu cho tau FPSO va
dung cho khi nén gas lift. Phan con dw sé dwoc
chuyén vé b nho hé théng dwong 6ng ngdm két
ndi véi mo 14n cin. San pham khai thac lwu tir cac
giéng mé Thang Long va Pong Do sé dwoc van
chuyén vé tau FPSO bang dudng 6ng ngadm co
dwong kinh Ian lwot 13 12 inch va 10 inch. San
pham sau d6 sé dwoc dan vao hé théng xt Iy tach
loc 14p dat trén tau FPSO.

Tau FPSO neo dau trong khoang gitra gian
Thang Long va Pong P6 (cach gian TL 2840 mét
va cach gian D 2000 mét). Vi tri neo dau nay
dworc tinh toan an toan cho hoat déng san xut cia
mo. Tau FPSO dwgrc thiét ké vdi thap xoay gan bén
ngoai (external turret), thap xoay nay dwoc neo cd
dinh tai giao diém ctia 9 day neo cd dinh trong
pham vi 360 d6. Hé thdng 6ng din mém ding
(riser) két noi tir PLEM dén tau FPSO xuyén qua
diém giira ctia thap xoay. Mot hé thong phao dudi
nuwéc (mid buoy) dwoc thiét ké lam giam strc cang

12" Pwdng dng vin chuyén diu thé
§" Ong hom ép nwrée via
6" Ong din khi Gas Lift

DPONG PO

64,9 m 10" Dudng éng vin chu)'éu diu thé

Cap dién & cap didu khién

Cac fng mém va cap Vs
dién/ diéun khién

cua dwong 6ng mém. Thap xoay dworc thiét ké cho

5 risers dung cho dan dong dau khai thac, bom ép
khi nang, bom ép nuéc xudng via va dwong dan
cap ngam tir/dén 2 gian Thing Long - Dong Da.
PLEM dwoc thiét ké ki€u chit Y nham giam thiéu
sO lwgng dwong 0ng va cho phép phéng thoi khi
can thiét.

2. Cic yéu té anh hwéng téi qua trinh vin
chuyén hén hop dau khi tir M6 Thing Long -
Pong Do téi tau FPSO - Lam Son

Viéc van chuyén diu bang dwong éng cho
th4y, kha nang van chuyén phu thudc vao tinh chat
ly hoa, tinh chit lwu bién ctia chat lwu va cac dac
tinh dwong 6ng xdy dung dé van chuyén (Ove
Bratland, 2010). D4u khai thiac & cac mo6 & thém
luc dia Nam Viét Nam néi chung c6 ham lwgng
paraffin cao, nhiét do dong dac va dé nhét cao (Lé
Xuan Lan va nnk, 2017). Nhiét d0 moi trudng
nuwéc bién dao dong trong khoang tir 20 - 25°C,
lu6n thdp hon nhiét d6 déng dic cua diu (tir 30 -
33°C) (Luong Nguyen Khoa Truong, Nguyen Van

THANG LONG \l
=
w7

Vi 2840 m
e

THANG LONG
PONG PO
FPSO

DD PLEM - 28,000 m

6" Puimg éng xuit khi dir -

8" Ong hom ép nwée via

6" Ong din khi Gas Lift

Cip dién & cap didu khidn

Hinh 4. Sor do thiét bi thu gom chtl yéu trén mé Thdng Long - Péng Pé (Lam Son JOC, 2013).
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Ngo, 2010). Téc d6 ling dong paraffin trong
dwong 6ng dién ra rdt manh mé, gy nguy co lam
tac nghén duwdng 6ng van chuyén. Hau hét cic mo
dang khai thac tai thém luc dia Nam Viét Nam c6
trir lwong & mirc trung binh va nhé véi cac cong
trinh khai thac két n6i nam rai rac & cac vi tri c6
khodang céch tir 1 dén 25 km.

Tai mé Thang Long - Pong Do, hé thong
dwong 6ng ndi mé dwoc xay dung ngdm dwdi day
bién, két néi tir 2 gian khai thac véi FPSO (Hinh 4).
Theo qué trinh khai thac, dén thoi ky san lwong
dAu suy giam, lvu lwong chat 16ng trong hé théng
dwong 6ng cling sé giam dang ké, lam tang thoi
gian lwu chuyén ctia dau trong dwong 6ng. Do tinh
chit via khai thac tai 2 gian nén lwong khi khai
thac cling sé giam dan, lwong nwéc trong dau khai
thac tang 1én la nhitng khé khan trong qua trinh
van chuyén diu (Lay Tiong Lim, 2013). Dau khai
thac tr mo Pong D6 c6 ham lwong paraffin va
nhiét d6 dong dic cao, nén can phai co giai phap
dé dam bao dong chay trong su6t thoi gian tir khi
bat dau khai thac dén khi két thic doi mé. Nhiét
dd cha chat lwu & diém dén tai tau FSPO c6 thé
giam dén nhiét d6 xuat hién paraffin va tao gel
(khoang 43 - 49°C). Vi vy, nham ddm bao dong
chdy, can phai thiét ké thiét bi gia nhiét dat trén
gian Pong Po. Tai gian Thang Long, do nhiét do
cta dong san phdm mo Thang Long twong doi cao
nén khong cin 1ap dat thiét bi gia nhiét ngay tir
dau ma trong thiét ké chi dé dw phong vi tri 1ap dit
khi cin thiét. Tai mé Pong Do, thiét bi gia nhiét
duwoc 13p dit ngay tir khi bat dau khai thac. Thiét
bi gia nhiét dang d6t ndng bang dién, dwoc thiétké
cho cong suat 16n nhit, bdo ddm dap ing duwoc
yéu cau cao nhit vé lwu lwong khai thac tir Pong
Do v6i nhiét d6 miéng giéng thip nhat. Ngoai ra
san pham khai thac ciia mé Déng D6 c6 nhiéu H,S,
diéu nay citng gy khé khan cho qua trinh khai
thac. Thong s6 ham lwgng H,S trong via ddu Dong
Do 1én téi 0,01 % mol va cac chit an mon, hon hop
khi ddc... Pay la nhitng yéu t6 giy bat lgi cho qua
trinh thu gom va xtr ly san pham.

3. M6 hinh héa qua trinh van chuyén hon hop
dau khi tir M6 Thang Long - Pong Do tdi tau
FPSO - Lam Son

3.1. Théng s6 dau vao

Tai vi tri diy bién khu vec & mé Thing Long -
bong D6 nhiét d6 moi trwomg day bién thay doi

theo mua va dao dong tir 21°C - 25°C. Van t6c dong
chady khoang 1 m/s tuy theo diéu kién thoi tiét.
Tuyén 6ng tir Thang Long - Péng D6 dén FPSO c6
dwong kinh bén trong ctia 6ng lan lwotla 292mm
va 242, chiéu day thanh 6ng 1a 15,9mm, st dung
vat liéu cach nhiét. Théng s6 chi tiét cua dwong
ong dwoc trinh bay trong Bang 2.

Qué trinh mo hinh bat dAu tir d4u giéng tai 02
gian dau giéng (Wellhead Platform) va két thuc
nguon tiép nhén tai tau FPSO Lam Son. Chit 16ng
khai thac tir cac giéng dwgc mo hinh héa dya trén
cac nguon so liéu thue té ctia mo. So d6 tuyén 6ng
thu gom van chuyén san pham dén tau chira FPSO
dwoc trinh bay nhw trong Hinh 5. D6i véi duong
ong ttr gian Pong D6, qua trinh mé phong sé dwa
trén hai gia tri: tong lwong chit 16ng vin chuyén
toi da trong 1 gior 1a 359,9 thung va 343,9 thung
doi voi treomg hop duong dng vin chuyén 6n
dinh. Béi véi duong tir gian Thang Long cac gia tri
nay lan lwot 14 515,8 thung va 509,1. Ngoai ra cac
mo phong duogc dua trén gia dinh rang, chitlong
tai & Thang Long va Pong D6 cé nhiét do dat tdi
55°C trwde khi dwgc dwa téi dwong duwong Ong tai
gian dau giéng DD. Ham lwong nwéc trong san
pham duwéi 10%. Gia tri 4p suat dau vao dwoc xac
dinh d6i v&i dwong dng tir gian Pong Do la 1681
kPa cho trwong hop lwong chit 16ng van chuyén
t6i da va 1633 kPa cho trwong hop van chuyén luu
lwong On dinh. Péi véi dwong tir gian Thang Long
gia tri nay twong Urng la 1682 kPa va 1652 kPa.
Profile dwong ong tir Thang Long - Pong D6 dén
tau chtra FPSO - Lam Son dwoc mo ta nhw trong
Hinh 6.

3.2. Két quda mé phdng
a. Gid tri nhiét do

Dai véi dwong Ong tir gian Dong Do, két qua
mo hinh héa vé sy thay d6i nhiét cho thy, trong
trwedng hop van chuyén véi lwu lwgng téi da, nhiét
d6 dau ra thap nhat dat dwoc 34,1°C. Twong tuw
nhw vdy, trong tredng hop van chuyén véi luu
lwong 6n dinh, gia tri nhiét d6 dat dwoc 1a 31,5°C
(Hinh 7). P6i véi dwong 6ng van chuyén tir gian
Théng Long, gia tri nay dat dwoc lan lwotla 36,3°C
va 34,2°C (Hinh 8). Cac gia tri nhiét do trung binh
trong thoi gian mo6 phong nam trong khoang 2,5%
cho Pong D6 va 1,7% d6i véi Thang Long (Bang
3).

b. Gid tri dp sudt



6 Nguyén Vin Thinh, Lé Ping Thanh./Tap chi Khoa hoc Ky thudt M6 - Pia chdt 60 (1), 1 - 11

Bdng 2. Cdc ddc tinh tuyén 6ng Thdng Long - Déng Dé - FPSO.

M ta chi tiét ky thudt Thong s6 kj thudt Thing Lons Gid tri Dong s
Puwong kinh ngoai, mm 323,8 273,04
bd day, mm 15,9 15,9
Ong Thép Vat liéu API 5L X65 API 5L X65
Hé s6 truyén nhiét, W/mK 45 45
Khéi lwong riéng, kg/m3 7850 7850
b0 day, mm 0,15 0,15
e Vatliéu FBE FBE
L6p phu thi 1 Hé s6 truyén nhiét, W/mK 0,3 0,3
Khéi lwong riéng, kg/m3 1450 1450
b6 day, mm 0,35 0,35
Lép phi thit 2 Vitliéu PP adhesive PP adhesive
Hé s6 truyén nhiét, W/mK 0,220 0,220
Ti trong, kg/m3 900 900
P day, mm 3,5 35
. 2 Vatliéu Solid Polypropylene Solid Polypropylene
L6p phu thr 3 Hé 58 truyén nhiét, W/mK 0,215 0,215
Khéi lwong riéng, kg/ms3 900 900
b6 day, mm 24,0 26,0
. A Vitliéu PU Foam PU Foam
L6p phu thir 4 Hé 6 truyen nhiét, W/mK 0,04 0,04
Ti trong, kg/m3 165 165
b0 day, mm 4,0 4,0
Vatliéu Solid Polypropylene Solid Polypropylene
Lép phu thir 5 Hé s6 truyén nhiét, W/mK 0,215 0,215
Khéi lwong riéng, kg/ms3 900 900
Khéi lwong riéng, kg/m3 2242,6 2242,6
TL-LM-4P TL-LC-3P TL-LO-5P TL-LG-7P TL-BM-1P TL-BM-2P TL-BM-6P TL-BM-8P
TgF‘ X X i v:? '.F:‘ X X W, TLChele e
L288-1 SeparatorNode
DOWHP 1 M DD_Choke
9 A4 gt i::']

DD_LINE

Hinh 5. So db vdn chuyén sdn phdm tir Thang Long - Péng P dén tau chira FPSO.
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Hinh 6. Profile dwong 6ng ctia mé Thdng Long (a) va Pong Dé (b).
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Bdng 3. Gid tri nhiét dj ddu ra trong truwdong hop vdn chuyén véi lwu lwong téi da va toi thiéu.

Gia tri nhiét do

DD - max

DD - 6n dinh

TL - Max

TL - 6n dinh

Thip nhat (°C)

34,1

315

36,3

34,2

Trung binh (°C)

43,7

42,7

44,5

43,8

Gia tri chénh léch trung binh (%)

-2,5

-1,7

=2

tpl

TM [€] (OD_LINE.TOPFPS0_DD_02.2) "Case20D-dwel

T [C]{TL_LINE TOPFPSQ_TL_02.2) "Case2DD: il

Mass Source.tpl”

4

T [€] (DD_LINE TOPFP50_DD_02.2) "Case2DD-dwell-Simplified NaSe, p'M ssSourcetpl” T

TW [C] (TL_LINE. TOPFPSO_TL_D2.2) "Case2D0-dwell-Simplified-MaSe pM ssSeurcetpl”

2 24222324 2526272829 3 318205324 3536373639 4 41424344 4546474849 5 5152635455 56675859 6 61 026364656667 6363 7 TI72TATATS 677 7679 8
Tire [1]

Hinh 7, Sw bién thién nhiét dé ddu ra ttr gian Péng D6 (DD). (Mau den - lwu lwong cwe dai; Mau xanh - lvu
Iwong 6n dinh).

TM (C] (DD_LINE.TOPFPSO_DD_02.2) "Case2DD-dwell NoSep o

TM [€] (TL_LINE.TOPFPSO_TL_02.2) Camb" 3well: NoSep. tp1
TM [C] (DD_LINE. TOPFPSO_DD_02.2) "Case2DD-3well-Simplified-NoSep ol P

TM [C] {TL_LINE. TOPFPSO_TL_02.2) “Case2DD-3well-Simpified-NoSep kv

2 2122232425262728 28 3 313233 34036236237238239 4 41424344 4545474849 5 51828535438 56578853 6 616263646566676868 7 7172737478726777878 8
Time (h]

Hinh 8. Sw bién thién nhiét dé ddu ra ttr gian Thdng Long (TL). (Mau dé - lvu lwong cwe dai; Mau xanh -
Iwu lwong 6n dinh).
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Dai voi dwong tir gian Dong D6, ap suit dau
vao lén nhat dwoc md phong dwa trén treong hop
van chuyén v&i leu lwong toi da va toi thiéu, gia tri
do 1an lwot la 16,81 barg va 16,33 barg (Hinh 9).
Cac gia tri nay lan lwotla 16,82 barg va 16,52 barg
dé6i véi dwong 6ng tir gian Thang Long (Hinh 10).
Cac gia tri 4p suit trung binh trong khoang thoi

gian md phong nam trong khoang 2,5% cho Pong
b6 va 0,05 % doi véi Thiang Long (Bang 4). Qua
trinh mé phdng ciing cho thay, ap suit dau ra tai
tau FPSO - Lam Son c6 gia tri khong ddi, trong
khoang tir 9 barg dén 11,4 barg. Ap suét khi t&i
binh cao ap (HP Separator ) la 8 barg.

Bdng 4. Gid tri dp sudt ddu vao trong trwong hop vdn chuyén véi lwu lwong téi da va téi thiéu.

Gia tri 4p suat DD - max DD - 6n dinh TL - Max TL - 6n dinh
Cwc dai (Barg) 16,81 16,33 16,82 16,52
Trung binh (Barg) 12,79 13,12 13,08 13,08
Cuc dai (psi) 243,7 236,8 2439 239,5
Gia tri chénh léch trung binh (%) 2,5 -0,05

2 2122 23 24 26 25 27 28 29 3 31 92 03 34 9.6 05 37 58 19 4 4147 43 44 46 46 47 48 49 5 51 52 60 6.4 55 66 67 58 59 6 61 6.2 60 6.4 65 66 57 66 69 7 71 7.2 7.3 74 75 76 7.7 7B 79 B
Time [h]

Hinh 9. Sw bién thién dp sudt ddu vao tir gian Péng D6. (Mau xanh - lwu lwong cwe dai; Mau den - lvu
Iwong 6n dinh).

PT [psla] (TL_LINE. TOPSIDE_TL_01.1) “Case2DD-Jwell-Simplifled-HoSepMassSol ouree. opl

PT [psia] (DD_LINE TOPSIDE_DD_01.1) “C: "=
0 MoSi e PTIpsial {(TL_LINE. TOPSIDE_TL_04.1) "Case2DD-Jwell-Presimplified-NoSep-Mas: 1"

PT [psia] (DD_LINE.TOPSIDE_DD_01.1) ™ DD-2well

2122 2324 252627 2B 28 3 31 32 33 14 353627 3838 4 41 42 43 44 45 46 47 40 45 5 54 52 53 54 55 56 57 5B 59 £ 61 62 63 G4 G566 67 6865 7 71 72737475 T6 7 TR TS B
Time [h]

Hinh 10. Sw bién thién dp sudt ddu vao tir gian Thang Long. (Mau xanh - lvu lwong cuc dai; Mau dé - luu
Iwong 6n dinh).
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c. Gid tri lvu lwong

Do6i véi dwong 6ng tir gian Pong D6 va Thang
Long, sw bién thién vé lwu lwong dwoc thé hién
trén Hinh 11 va Hinh 12. Gia tri ham lwong chat
16ng trung binh trong th&i gian mé phéng nam
trong khoang 0,05% doi véi Dong Do va 0,3% doi

voi Thang Long (Bang 5).

Bdng 5. Gid tri ddu vao ctia théng sé lwu lwgng chdt 16ng vdn chuyén.

d. Nhdn xét

Viéc thu gom van chuyén dau tir 2 gian Thang
Long va Pong b6 dwoc mo phdng dua trén sé liéu
dw bao ctia cac dwong 6ng tir 2 gian van chuyén
v&i cac gia tri lwu lwgng 1ém nhat va lvu legng 6n
dinh. Cac tinh toan vé thidy lwc va tén hao nhiét
trén tuyén 6ng ciing cho thay nhiét d6 duy tri cia

Gia tri lwu lwong DD - max DD - 6n dinh TL - max TL - 6n dinh
Gia tri cyc dai (Thung) 359,9 343,9 515,8 509,1
Gia tri trung binh 292,0 291,8 434,0 432,8
Gia tri chénh 1éch trung binh (%) 0,05 0,3

r

LIB% (obi] (DD_LINE] "CasesDD SwelSimpifadHacen

LIGE [bb(] (TL_LINE) “Case2DD-3well-Simplified-NoSep-Mass Source tal*

o0 7
880
850
840
520
so0| i

ago ||

bbi

450

I
440 H

30

2 21222024252627 2829 2 0.13233 3435 JE 37 3835 4 414243 44 45 46 4T 48 49 5 51 52 5 GAEE G657 5B 59 6 6. 6.2 63 G4 G5 6E 6T 6B EY 7 717273 T4 ZLE 76 7.7 7.8 7.9 B
Time [h]

Hinh 11. Sw bién thién vé lwu lwong téng tir gian Thdng Long. (Mau xanh - lwu lwong cwe dai; Mau
hoéng - lwu lwong 6n dinh).

=

LIQC [obl] {DD_LINE)

4 LIQC [551] {2C_LINE)

gl -
ey

LIGC [ubi] (TL_LINE) ™

~ LIQC [obi) {TL_LINE} “Car

bbl

2 212223242526272828 3 31323334353637 3839 4 41424344 4345 4T 4849 5 S10263 54 556657 5699 6 6162 6.3 64 6565 6.7 6863 7 7.1 7273 74 7.8 7.6 7.7 18 7.8 8
Time ]

Hinh 12. Sw bién thién vé lwu lwong tong tir gian Péng D6. (Mau xanh - lwu lwong cwe dai; Mau ndu -
Iwu lwong 6n dinh).
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dong chat lvu trong dwong 6ng khoang 50 - 65°C
tir ca 2 gian, ap suit duy tri khodng 15barg. Nhiét
d6 nuée bién dao dong khodang tir 20 - 25°C (tuy
thudc vao muia), ton hao nhiét trong qua trinh van
chuyén dau tir 2 gian Thang Long va Pong D6 sang
tau FPSO Lam Son khong dang ké (dao dong trong
khodang ttr 1 - 1,5°C). Do viy, kha niang dau déng
dédc trog qué trinh vin chuyén ra tau FPSO sé
khong xay ra. Mat khac, theo cac so liéu khai thac
thuc té cho thiy, lvu lwgng dong chdy cta 2 gian
khéng 6n dinh do cac giéng mo Thang Long - Dong
Do da phin 1a cac giéng khai thac bang bom dién
chim (ESP) hodc Gaslift. Déi véi gian dau giéng
Thang Long, c6 sw khac biét 1én vé ap suat dau
giéng, diéu nay co6 thé giy ra hién twong chay
nguoc tir giéng ap suit cao vao giéng ap suit thap.

DEé cai thién tinh chinh xic cua cac dw bao
trong qua trinh khai thac cling nhw trong qua trinh
van chuyén, can cic tinh todn, mé hinh héa & mic
dod chi tiét hon nira (m6 hinh hoéa tirng giéng)
nham dwa ra cac dw bdo chinh xac vé su thay dai
ap suit, nhiét do va sy bién thién vé lvu lugng,
l3ng dong paraffin,... M6 hinh tich hop sau dé cé
thé cung cip dw dodn tét hon cho ap suit, nhiét do
va cac thong s6 bao ddm dong chay khac, dwa trén
cac dir liéu dau vao dwoc chi tiét hda. Trén co s&
do, sé diéu chinh cac thong so tiép nhan trén FPSO
dé twong thich véi ddc tinh ki thuét cia hé thong
thu gom va vin chuyén tai Mo.

4. Kétluan

Trén co s& phan tich cac dac trung ki thuat
va hiéu qua kinh té doi v&i qua trinh khai thac, thu
gom, Xt Iy va van chuyén sadn phidm tai mo6 Thang
Long - Pong D6 cho thiy, kha nang b6 tri cac thiét
bi x Iy trung tam trén tau xi ly va chira (FPSO) la
giai phap pht hop. Chit lwu khai thac dwoc tir mo
chuyén vé FPSO, tai diy Iwu chat sé dwoc tach so
b6 va xit ly dat yéu cau ky thuat dé xuat dau tho.
Khi tach ra sé dwoc nén, xtt Iy lam nhién liéu tiéu
thu trén FPSO va cung cip khi ning cho cac giéng
khai thac gas lift tai mé Thang Long va Déng Do.
Lwong khi dw sé dwoc xuit qua dudong 6ng ngdm
két néi véi hé thong thu gom lan cin. Nuée tach ra
tir sdn pham khai thac sé dwoc xir ly dat tiéu chuin
trwde khi xa xudng bién.

Cac két qua moé hinh hdéa bang phin mém
OLGA cho thay su thay doi lwu lwong van chuyén
ti 1é thun t&i mirc do tén that ap suit diu trong
dwong 6ng. Pong thoi, sw thay doi lwu lwong van

chuyén cling anh hwdng rat 16m va ti 1& nghich véi
ton hao nhiét do diu doc tuyén 6ng. D€ ddm bao
an toan cho qua trinh van chuyén, nén duy tri ché
do6 van chuyén diu trén diém dong diac nhw hién
nay. Vé&i tong lwgng chat 1ong van chuyén téi da
trong 1 gio dao dong trong khoang 292 - 434
thung, qué trinh van hanh van dam béo an toan,
nhiét do chit lwu luén cao hon nhiét do6 dong dac
cta dau.

Ngoai ra, chat Ivu khai thac tir gian Thang
Long - Déng D6 c6 chiva H2S va mot lwong rat nho
CO,, diéu nay sé giy nhirng tic dong xdu dén hé
thong thu gom xit 1y trén tau FPSO. Trén gian Pong
Do sélap dathé théng bom hda chitlam trung hoa
H,S (riéng gian Thing Long chua can thiét 1p dit
thiét bi nay bai vi chwa phat hién cé sy ton tai cia
H,S). Bén canh d6, d€ dam bdo an toan, can thang
bi thém hé théng tach H,S dw phong dat trén tau
FPSO dé dé phong trwong hop hé théng bom héa
chit trung hoa H.S trén gian khong dat yéu cau.
Giai phap phu hop véi trang thiét bi va cong nghé
hién nay tai mé Thang Long - Dong D6 dé xtr 1y H,S
1a st dung cum bom ép héa phadm dé xi ly H.S
trwére khi dwa vao cac binh tach tai FPSO.
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ABSTRACT

Solutions to improve the transportation of oil and gas from Thang
Long - Dong Do oil field to Lam Son FPSO

Thinh Van Nguyen 1, Thanh Dang Le 2

1 Faculty of Oil and Gas, Hanoi University of Mining and Geology, Vietnam
2 PetroVietnam Exploration Production Corporation (PVEP), Vietnam

Thang Long - Dong Do oil field is located in Block 01/97 & 02 /97 in the North East of Cuu Long Basin,
160 km away from the East of Vung Tau city, at a depth of 70m. The products from Thang Long-Dong Do
will be transported to Lam Son FPSO by subsea pipeline. Recently, the water cut in exploited products in
Thang Long-Dong Do oil field has increased significantly, which caused difficulties in transporting oil and
gas. Therefore, it is necessary to have research on solutions to flow assurance. Normally, the working
pipeline capacity depends on fluid’s physical and chemical properties, and flow regime... This article
presents the results of research on flow regime, hydraulic and thermodynamic parameters...of oil and gas
transportation pipeline from Thang Long-Dong Do to Lam Son FPSO by taking advantage of experimental
equations. In addition, the article also proposes the use of OLGA software to model and analyse the results
obtained during product transport. Based on that, suitable solutions to properly control the
transportation pipeline from Thang Long - Dong Do platform to Lam Son FPSO in the future stage will be
recommended.



