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Lién doanh Viét - Nga “Vietsovpetro” dd két néi thanh céng cdc mé ddu cé trir luong nhé (nhu mé Cd Ngir Véng,
Nam Réng - Déi Méi, Gdu Trdng va Thé Trdng) véi mé Bach H6, Réng, noi c6 co sé ha tdng céng nghé thu gom, xit Iy
hoan chinh [1]. Cdc mé nay ¢6 sén luong ddu khéng cao, trung binh khodng 1.000 - 3.500 tén/ngay dém (6,2 - 20 nghin
thing/ngay dém), ddu khai thdc c6 dé nhét va nhiét dé déng ddc cao (36°C), ham luong paraffin dao déng tir 19-27%
khéi lugng. Trong khi d6, nhiét dé trung binh ctia nuéc bién & ving cdn ddy thdp, khodng 22 - 28°C, thdp nhdt c6 thé
la 21,8°C. Do dé, viéc vdn chuyén dau di xa bdng duéng éng ngam duéi ddy bién & diéu kién luu luong thép, gdp rdt

nhiéu khé khan do vdn dé nhiét thiy luc va ldng dong paraffin bén trong dudng éng [2 - 4].

Bai bdo trinh bay qud trinh két néi mé Cd Ngur Vang véi mé Bach H6; kinh nghiém thu gom, vdn chuyén san phdm
khaithdc ctia cdc mé két néi bang dudng ng ngam. Ddy la co'sé dé Tap doan Dau khi Viét Nam néi chung va Vietsovpetro
noiriéng dua cdc mé nhé vao khai thdc trén co' sé tdn dung co sé ha tdng thu gom, xir Iy hoan chinh hién co.

Tirkhéa: Két néi mé, Bach H6, Cd Ngir Vang, Idng dong paraffin.

1. Mé& dau

Mé Ca Ngu Vang (L6 09-2) do Cong ty Lién
doanh Piéu hanh Hoan Vi (Hoan Vu JOC) diéu
hanh. Day la mo6 dau c¢é trit lugng trung binh,
xét vé khia canh kinh té sé gap rat nhiéu khoé
khan néu quyét dinh khai thac mo nay theo mé
hinh phat trién déc 1ap.

Nham gidm chi phi van hanh khai thac,
mo Ca Nglr Vang dugc dé xuat két ndi véi mo
Bach HG6 bang dudng 8ng ngam tu gian dau
giéng mo Ca Ngur Vang (WHP-CNV) dén gian
c6ng nghé trung tam sé 3 (CPP-3) mé Bach Hé.
Pudng 8ng van chuyén dau tit WHP-CNV —
CPP-3 c6 chiéu dai hon 25km véi tinh chat dau
mé Ca Ngu Vang cé ham lugng paraffin cao,
kha nang hinh thanh lang dong paraffin trong
dudng 6ng I6n. DE van chuyén dau mé Ca Ngu
Vang an toan qua dudng 6ng ngam dudi bién
dén CPP-3 mé Bach H6, dudng 6ng boc cach
nhiét dai 25km vé&i moi trudng bén ngoai da
dugc sirdung, véi hé s6 truyén nhiétla 1,913W/
m?K. Theo két qua tinh toan nhiét thuy luc, néu
luu lugng chat léng dat muc dudi 1.000 tan/
ngay dém, thi nhiét d6 dau mé Ca Ngur Vang
dén CPP-3 md Bach H8 sé & muc 43 - 45°C, thap
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hon nhiét d6 bat dau két tinh ca paraffin (64°C). Nhu vay, van dé
lang dong paraffin trong qua trinh van chuyén dau nay bang dudng
8ng la rat cao. Hinh 1 1a sa d6 thu gom, van chuyén dau khi tir mé Ca
NglrVang dén CPP-3 mé Bach Hé.

Bang 1 va 2 la mot s6 tinh chat hoa ly va tinh chat luu bién cla
dau khai thac tr mé Ca NglrVang.

Trong qua trinh van chuyén dau va khi, c6 thé xady ra diing van
hanh dudng 6ng theo ké hoach hodc diing khan cap. Nhu vay, dau sé
bi ngudi lanh va khi thai gian d I6n, nhiét d6 ctia ca hé théng dudng
8ng c6 thé bang nhiét d6 nudc bién & vung can day (khoang 22°0),
khi d6 trong dau sé hinh thanh cau tric mang tinh thé paraffin. bé
dau c6 thé dich chuyén trong dudng 8ng, can phai cé6 moét ing luc dd
I6n dé pha vé cau trac paraffin da hinh thanh trong dau. Bang 3 1a két
qua nghién cdu Ung sudt trugt tinh ctia dau mo Ca Ngur Vang & cac
nhiét d6 khac nhau (18°C va 22°C) sau thai gian dirng nhat dinh cta
dudng 6ng mo hinh thu nhé tai diéu kién phong thi nghiém.

- DA&u tach khi
- H6n hgp dau khi

Hinh 1. So dd van chuyén ddu khi tirmé Cd Ngir Vang dén CPP-3 mé Bach HG
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Bdng 1. Mét s'tinh chdt Iy hda cia ddu mé Cd Ngtr Vang da tdch khi

Cac théng sé Pon vi do Gia tri
Nhiét dé bat dau két tinh paraffin °C 64
Nhiét dé déng dac ctia dau °C 36
Khéi lugng riéng kg/m? 804 - 809
Do nhét & nhiét d6 37,8°C mPa.s 9,8
& nhiét d6 50°C mPa.s 5,94

Bdng 2. Tinh chdt luru bién cda ddu khai thdc & mé (d Ngir Vang

Nhiét do Pd nhét déo Ung suat luc Do nhét hiéu

(°C) (mPa.s) (Pa) dung (mPa.s)
65 2,8 0 2,8
50 33 0 33
40 4,5 0 4,5
35 52 0 52
30 10 0 10
28 21 0 21
26 34 0,10 37
24 53 0,26 61
22 64 0,33 74

Bdng 3. Ung sudt truot tinh cia ddu khai thdc  mé Cd Ngir Vang

Thei gian luu Ung suat truot tinh (Pa)
(phut) G nhiét d6 luu 18°C @ nhiét d6 luu 22°C
100 28,5 25,7
160 47,5 33,3
1.000 97,3 42,0
1.020 98,1 42,5
30
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Hinh 2. Mdt cdt duong 6ng van chuyén ddu va khi WHP-CNV — (PP-3

L&p bé tong gia tai 48,26mm

L&p polypropylene 3,5mm
khéi lugng riéng 900kg/m?

L&p polypropylene 4mm
khéi lugng riéng 900kg/m?

Ong thép,
duong kinh 271mm

Lép vat liéu cach nhiét bot polyuretan 26mm,
khéi lugng riéng 165kg/m?

Hinh 3. Sod6 Idp boc cdch nhigét duong dng WHP-CNV —CPP-3

khéi lugng riéng 2242,6kg/m?

2. Dac diém dudng ng van chuyén dau mé Ca
Ngu Vang dén CPP-3 mé Bach Hé

Tuong tu cac dudng 6ng ngam dugc xay
dung & md Bach H8, dudng éng két n6éi md Ca
Ngur Vang véi CPP-3 mé Bach H8 ciing c6 2 6ng
dung va phan dudng 6ng nam ngang dat & day
bién. Dd sau nudc bién theo mat cit dudng 6ng
thay d8i tir 55,5m & khu vuc mé Ca NgurVang dén
46m & mo Bach HG. Mt cat dudng 6ng WHP-CNV
— CPP3 dugc trinh bay & Hinh 2.

Phan dudng 6ng nam ngang WHP-CNV —
CPP-3 va cac 6ng dung dugc lam tU thép loai
API 5L X65 va dugc boc cach nhiét bang 3 I6p
polypropylene (PP). Cac tinh chat cach nhiét cta
duong 6ng nay dugc lua chon tir cac diéu kién
dé duy tri nhiét d6 ctia dau doc theo chiéu dai
duong 6ng cao hon nhiét do bat dau két tinh
paraffin (64°C). D€ lam diéu nay thi téng hé s6
truyén nhiét ciia dudng 6ng vao moi trudng phai
khong cao han 1,913W/m2K (tinh cho luu lugng
van hanh khoang 3.000 - 3.500 tan/ngay dém). So
d6 boc cach nhiét dudng 6ng WHP-CNV — CPP-3
ma Bach Hé trinh bay & Hinh 3.

Pudng 8ng c6b thé tich khodng 1.056m3, ap
suat lam viéc t6i da 206bar va nhiét dé 150°C.
C4c diéu kién thay van cta vung bién tuong tu
diéu kién & mo Bach H6 va mo Réng, nhiét dé
thap nhat va cao nhat clia nudc bién xung quanh
dudng 6ng tuong Ung tu 21,78°C dén 29,12°C.
Pudng 6ng c6 hé théng phéng thoi giup lam
sach chat ldng dong va kiém tra tinh trang bén
trong dudng éng khi ¢ nhu cau.

3. M6 phéng qua trinh dua duéng éng WHP-
CNV — CPP-3 vao van hanh

Ké hoach khéi déng va dua dudng 6ng WHP-
CNV - CPP-3 vao van hanh bat dau tir giéng khai
théc c6 san lugng cao nhat. Trén co s cac két qua
tht nghiém khi thir via, san lugng du kién khai
thac cta giéng nay & muc 1.000 tdn/ngay dém
(khodng 6.000 - 7.000 thung/ngay dém). St dung
phan mém OLGA-2000 ctia SCANDPOWER dé mo
phong qua trinh dua dudng 6ng WHP-CNV —
CPP-3 vao van hanh bang cach thay thé dan nuasc
trong dudng 6ng bdi sén pham cda giéng. Cac két
qua mo phéng dua dusng 6ng WHP-CNV — CPP-
3 vao van hanh dugc trinh bay ¢ Hinh 4 - 8.
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Hinh 4. Qud trinh nudc trong dudng 6ng dugc thay thé béng san phdm
clia giéng ddu tién khi dua duong dng WHP-CNV — CPP-3 vao vdn hanh
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Hinh 5. Qud trinh nudc trong ducng dng WHP-CNV — CPP-3 duigc thay thé bdng ddu
(tir khi bdt ddu dua vao vdn hanh)
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Hinh 7. Nhiét dg cia dau md Cd Ngir Vang khi @én 6ng diing CPP-3 trong qud trinh
dua duong dng WHP-CNV — CPP-3 vao vdn hanh theo thdi gian
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K&t qua mo phong & Hinh 4 cho thdy, cac nat khi dau
tién dén éng ding CPP-3 chi sau thai gian khodng 1,5 gio
(ké tUr khi bat dau chuyén hén hgp dau khi vao dudng 6ng
trén WHP-CNV). Con cac ndt dau dau tién dén éng ding
trén CPP-3 cham hon 2 gig, tuc la sau 3,5 gic. Khoang 10
gi® sau khi dua dudng éng vao hoat dong, nudc trong
dudng 6ng WHP-CNV — CPP-3 da dugc thay thé bang hon
hap dau va khi.

Hinh 6, 7 cho thdy trong qua trinh nudc dugc thay
thé bang san phadm cuda giéng, nhiét d6 cla dudng 6ng
tdng dan, nhiét d6 san pham trén éng ding CPP-3 bt
dau giam, do dién ra qua trinh tach khi, sau do bat dau
tang lén. Sau khodng 20 gid tu khi dua giéng vao hoat
déng, dudng éng da dat ché dé én dinh. Sau 20 - 60 gid tu
khi dua dudng 6ng vao van hanh, nhiét d6 ctia sdn pham
trong dudng 6ng tiép tuc tang va dan én dinh (do su gia
tang nhiét do hon hop cla giéng khai thac), dusng 6ng
van chuyén dau khi WHP-CNV — CPP-3 dat ché d6 van
hanh én dinh, nhiét d6 dau vé dén &ng ding CPP-3 dat
45°C (Hinh 11). Khi van chuyén & ché d6 6n dinh vdi luu
lugng dau 950 tan/ngay dém, néu thiét lap ap suat tai 6ng
duing trén CPP-3 la 18bar, thi 4p suat trong 6ng ding cla
WHP-CNV sé la 32,3bar (Hinh 8).

4. Van hanh ché d6 dn dinh duéng éng van chuyén
dau va khi WHP-CNV — CPP-3

Van hanh dudng 6ng van chuyén dau va khi tr mé Ca
Nglr Vang dén CPP-3 mé Bach H8 bang dudng 6ng dugc
thuc hién theo quy trinh va gidm sat cac thong s6 van
hanh dudng 6ng WHP-CNV — CPP-3.

Tai thai diém dua dudng 6ng vao hoat dong, gian
WHP-CNV thuc hién khai thac mot giéng véi san lugng
950 - 1.000 tdn/ngay dém. D& dam béo an toan cho qua
trinh khai dong va van hanh dudng 6ng WHP-CNV —
CPP-3 vai luu lugng san pham thdp hon 1.000 tan/ngay
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Hinh 8. Ap sudt ddu vio dng diig (PP-3 trong qud trinh dua dudng dng

WHP-CNV — CPP-3 vao vdn hanh theo thoi gian
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dém, dau mo6 Ca Ngur Vang dugc xtr ly bang héa phdm
gidm nhiét d6 dong dac Sepaflux-3363 hay Prochinor
AP-1804, dinh lugng 500g/tan (trong thoi gian khdi
dong) va 250 - 300g/tan (trong thoi gian van hanh & ché
dé 6n dinh). Do nhiét d6 dau trén miéng giéng cao (85 -
93°C), nén hoa pham gidm nhiét d6 déong dac dugc bom
vao dau giéng cla hé théng thu gom trén bé mat cla
gian WHP-CNV.

Hinh 9 va 10 la cac théng s6 van hanh dudng 6ng
WHP-CNV — CPP-3 trong thoi gian khéi dong va van hanh
dudng 6ng & ché d6 6n dinh. Theo Hinh 9, dp suat trén
6ng ding WHP-CNV trong thdi gian bat dau dua dudng
6ng vao van hanh tang lén dén 62,5bar, sau d6 giam dan
xuéng 43bar va dat muc 37,8bar. Cling trong thai gian
nay, nhiét dé dau trén 6ng ding trén WHP-CNV tang dan
[én dén trén 80°C.

Trén CPP-3, sau khodng 2 gid tu khi khéi dong dudng
éng, nudc ra ti dudng 6ng dugc xa xuéng bién bang 3
dudng 6ng dudng kinh 2inch. Khi xuat hién khi trén CPP-
3, dong chat léng cung véi khi dugc két noi véi dau vao
clia hé théng thu gom va chuyén dén CPP-3. Hinh 10 cho
thay, ap suat trén 6ng ding ctia CPP-3 trong thai gian
khoi dong bat dau tang dén 45bar, sau do giam xudng
20 - 21bar. Nhiét d6 trén 6ng diing CPP-3 sau 12 gid tang
dan lén va dat 43,2°C. Sau 24 gi¢ dua dudng 6ng vao hoat
déng, giéng da dua vao van hanh trén WHP-CNV phai
dung khai thac dé di chuyén gian khoan véi thoi gian
dimng du kién 13 12 gid. DE dam bao diing an toan dudng
6ng, ap suat trong dudng 6ng dugc nang lén dén 140bar,
sau dé déng kin ca 2 van chan trén 6ng diing WHP-CNV
va CPP-3. Ap suat trong dudng 6ng gidm dan va dén khi
dudng 6ng hoat dong trd lai, ap suat trong dudng 6ng
la 120bar. Nh& 4p suét trung binh cla san phadm trong
dudng 6ng cao, nén qua trinh ding va dua dudng 6ng
hoat déng tré lai dién ra binh thusng.
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Hinh 9. Cdc théng s6 khdi déng, dimg va khdi dong lai ducng dng WHP-CNV — CPP-3,
dugc ghi nhén trén dng diing WHP-CNV trong thoi gian bdt ddu dua vao vdn hanh

5.Van chuyén & ché d6 6n dinh san pham dau va khi tu
WHP-CNV dén CPP-3

Sau khi hoan thién qua trinh khéai dong, dudng éng
WHP-CNV — CPP-3 dugc kiém soat & ché d6 én dinh theo
cac thong s6 & Hinh 11, 12. Khi khai thac giéng dau tién
vGi san lugng dau & muic 850 - 950 tan/ngay dém, tai ap
suat trén 6ng ding ctia CPP-3 la 39 - 40bar thi ap suat trén
dng dung ctia WHP-CNV & muic 48 - 49bar va duy tri 6n
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Hinh 10. Cdc thong s6 khdi ddng, dimg va khéi dong lai dudng 6ng WHP-CNV — (PP-3,
dugc ghi nhdn trén dng diing CPP-3
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Hinh 11. Ap sudt trén cdc g diing khi vdn chuyén cd dinh sén phdm bdng duting 6ng
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Hinh 12. Nhiét dd trén cdc 6ng ding khi vdn chuyén 6 trang thdi on dinh sdn phdm
bdng duong dng WHP-CNV — (PP-3
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dinh & muc nay. Nhiét dé dau trén 6ng ding WHP-CNV la
92 - 93°C. Khi vé dén 6ng diing trén CPP-3, nhiét do san
pham dao déng & mic 47 - 53°C.

Sau khi dua giéng thir 2 vao khai thac, téng luu lugng
dau trong dudng éng tang lén va dat muc 1.150 tan/ngay
dém. Do san lugng clia giéng thi 2 thap, nhiét dé hén hop
san pham trén 6ng ding WHP-CNV gidm 4 - 5°C vé mic 87
- 89°C. Trong khi téc d6 dong san pham tang lén, nhiét do
dau ctia cia mo6 Ca NgurVang dén CPP-3 tang thém 4°C va
dat muc 56 - 57°C. Khi tdng luu lugng van chuyén san pham
bing dudng éng WHP-CNV — CPP-3, d6 chénh ap ciing
tang, & ap sudt khéng déi trén 6ng ding CPP-3 (thiét lap &
muc 39 - 40bar) ap suat trén 6ng diing WHP-CNV tang Ién
2bar, dat 51 - 51,5bar va 6n dinh & muc nay. Khi tiép tuc dua
giéng thu 3 vao khai théc, téng luu luong dau trong dudng
ong tang lén dén 1.300 tdn/ngay dém. Vi nhiét do dau giéng
thar 3 thap, nén nhiét d6 cda hén hgp sadn pham tai 6ng
dimg WHP-CNV giam 3 - 4°C, vé mic 82 - 83°C. Khi dén CPP-
3, nhiét dé sdn pham ctia mé Ca NgirVang dat 51 - 53°C.

6. Két luan

Van chuyén hén hgp dau khi mé Ca NgirVang dén mé
Bach H6 bang dudng éng boc cach nhiét, c6 hé s truyén
nhiét 1,913W/m2K, & luu lugng 900 - 1.300 tan/ngay dém va
nhiét dé ban dau 85 - 93°C, cho thay nhiét d6 dau dén mo
Bach HS c6 thé dat 51-53°C va tén that thiy lucla 10- 12bar.

Viéc dua dudng 6ng van chuyén hén hop dau khi tu
WHP-CNV mé Ca NgurVang dén CPP-3 mé Bach H6 vao van
hanh thanh céng da khang dinh kha nang két néi mé trong

khai thac va van chuyén dau khi & thém luc dia Viét Nam.
Day ciing la kinh nghiém dé Tap doan D4u khi Viét Nam va
Vietsovpetro dua cac md nho vao khai thac, nhu: mé Nam
Rong D6i Moi, md Gau Trang, Tho Trang va mé Hai Su Den,
Hai SuTrang bang cach két néi vi mé Bach HGS, Rong va Té
Giac Trang da co co s& ha tang thu gom, xU ly hoan chinh.
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Summary

Vietsovpetro has successfully tied in several marginal offshore oil fields (eg. Ca Ngu Vang, Nam Rong Doi Moi, Gau
Trang and Tho Trang) to Bach Ho and Rong oil fields, which have completed infrastructure for oil and gas processing and
storage [1]. Oil production from these marginal fields are modest, expectedly about 1,000 - 3,500 tons/day (6,200 - 20,000
BOPD). Crude oil produced from these fields has a high wax content (19 - 27%), high viscosity, and high pour point (36°C).
The average seabed temperature surrounding the production pipeline is expected to be around 22 - 28°C and can reach
as low as 21.8°C. The transportation of crude from the marginal oil fields to larger oil fields through subsea pipelines
therefore encounters many difficulties due to thermal hydraulic problem and wax deposition inside the pipelines [2 - 4].

This paper presents the tie-in of Ca Ngu Vang to Bach Ho oil field and experiences in transporting crude from the
tie-in fields through subsea pipelines. These will be the basis for Petrovietnam in general and Vietsovpetro in particu-
lar to put the marginal fields into production by using existing processing and storage infrastructure.

Key words: Tie in, Bach Ho, Ca Ngu Vang, wax deposition.
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