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Tom tat

Hién nay, Lién doanh Viét - Nga “Vietsovpetro” dang khai thdc ddu tir cdc mé Bach H6, Réng, Gdu Trdng va Thé
Trdng & ngoai khoi Viét Nam. Ddu khai thdc déu chira ham luong paraffin cao, khodng 17 - 29% khéi luong va nhiét
dé déng ddc cao (29 - 36°C), nhiét dé miéng giéng cua ddu thdp. Van chuyén dau cé6 ham luong paraffin cao bdng
dudng éng ngam (cé chiéu dai Ién, khéng duoc boc cdch nhiét véi méi trudng bén ngoai) c6 nhiéu vén dé phiic tap,
nhu: nhiét dé dau va nhiét dé méi trudng chénh léch I6n, gdy ra hién tuong két tinh paraffin va ldng dong bén trong
dudng éng, lam giam thiét dién dudng éng van chuyén, gia tdng tén thdt dp sudt van chuyén va hinh hanh I6p cdu
tric paraffin bén trong duédng éng, gdy tdc nghén va phdi dirng vén hanh.

Trong bai bdo nay, nhém tdc gid gidi thiéu tinh chdt phic tap cia ddu mé Bach H6, R6ng va mét sé kinh nghiém
trong thu gom, xit Iy va vén chuyén ddu nhiéu paraffin bdng duéng éng ngdm ngoai khoi. Viéc van hanh an todan va
lién tuc dudng éng van chuyén dau tirmé Bach Hé sang mé Réng va ngu'oc lai déng vai tro quan trong trong céng tdc
vdn hanh cdc mé ddu khi cia Vietsovpetro, gép phdn tich cuc trong viéc hoan thanh ké hoach khai thdc ddau khi hang

ndm cia Tép doan Dau khi Quéc gia Viét Nam.

Tirkhéa: Ldng dong paraffin, nhiét dé déng dc, d6 nhét, mé Bach H6.

1. Mé dau

Lién doanh Viét - Nga “Vietsovpetro” bat dau khai
thac dau khi & thém luc dia phia Nam Viét Nam t& nam
1986. Dén ngay 31/12/2014, téng san lugng dau khai
thac da dat 213 triéu tan. Viéc quy hoach mo va phat
trién hé théng thu gom, x& ly va van chuyén dau & cac
mo nay da phat trién qua cac thai ky khac nhau dé dam
bao kha nang khai thac dau lién tuc cho Tap doan Dau
khi Quoc gia Vit Nam. Trong giai doan 1986 -1994, khi
Vietsovpetro thuc hién khai thac dau khi & mé Bach
HS, toan bd hé théng dudng 6ng phuc vu thu gom,
van chuyén dau khi & ndi bd md néi lién cac gian khai
thac c6 dinh (MSP), gian dau giéng (BK), gian cong nghé
trung tam (CTP) va véi kho néi chira xuat dau (FSO) dugc
xay dung déu khong boc cach nhiét véi méi trusng bén
ngoai. Dau khi khai thac trén cac gian khai thac dugc tach
khi, sau d6 van chuyén dén cac kho néi chiia xuat dau.
Dau khai thac trén céc gian dau giéng dugc van chuyén
bang cac tuyén dudng 6ng khéng boc cach nhiét & dang
hén hgp dau - khi dén cac gian cong nghé trung tam
(CTP) @é xtt ly tach khi va nuéc, sau dé bam dén cac kho
ndi chiia xuat dau.

Trong cac nam 1994 va 1998, Vietsovpetro da lan lugt
dua cac khu vuc Trung tam Rong (RP-1) va BDong Nam
Réng (RC-2) vao khai thac. Tuyén dudng 6ng van chuyén
dau khéng boc cach nhiét dai 52km dugc xay dung dé van
chuyén dau tir mo Réng sang mo Bach HE (tir RP-3/RC-2
qua RP-1 va dén CTP-2 mé Bach H8). Viéc van chuyén dau
gap rat nhiéu kho khan do van dé lang dong paraffin bén
trong dudng 6ng. Dau khai thac & cdéc mé cua Vietsovpetro
déu la dau nhiéu paraffin, c6 dd nhét va nhiét do déng
dac cao. Theo thai gian khai thac, luu luong giéng va nhiét
dé dau gidm dan, dac biét tir khi 4p dung cong nghé khai
thac dau bang phuong phéap co hoc gaslift, nhiét d6 san
pham clia giéng cang thap di, gay khé khan cho céng tac
thu gom, x{ ly va van chuyén dau bang dudng éng. Van dé
tré nén dac biét nghiém trong khi phai thyc hién viéc van
chuyén dau tir md nay sang mé khac & diéu kién nhiét do
dau thap [2, 5]. Do d6, khuynh huéng phat trién hé théng
thu gom, x0 ly va van chuyén dau bang dudng 8ng tai cac
md cla Vietsovpetro cling bat dau thay déi. Cac dudng
6ng xay dung méi dé€ thu gom va van chuyén dau khi &
cac cong trinh khai thac tai cdc mé Dong Réng, Déng Bac
Réng, Nam Réng - D6i Moi, Gau Trang, Tho Trang va két noi
cac mé da dugc boc cach nhiét véi moi trudng bén ngoai.
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2. Dac trung ly héa va nhirng phtic tap trong thu gom,
xU ly va van chuyén dau nhiéu paraffin & cac mé cia
Vietsovpetro

Nhu da noi G trén, dau tho khai thac tai cac mé clia
Vietsovpetro thuodc loai dau c6 ham lugng paraffin, do
nhét va nhiét do déng dac cao. Bang 1 thé hién cac dac
trung ly hda co ban ctia dau thé khai thac tai mét sé khu
vuc & cac mo cua Vietsovpetro.

Hién nay, Vietsovpetro dang khai thac dau tai cac mé
Bach H8, R6ng va cac khu vuc 1an can két ndi khac nhu:
Nam Rong D6i Moi, Gau Trang va Tho Trang. Dau khai thac
& cac khu vuc nay c6 ham lugng paraffin dao dong tur 18
- 29% khoi lugng va dé nhét cao; nhiét dé déng dac cda
dau khoang 30 - 36°C, cao hon nhiét dé thap nhat cda
nudc bién & vung can day (21,8°C) khoang 9 - 15°C. Nhiét
d6 bat dau két tinh ctia paraffin trong dau cdc mo nay dao
dong tur 58 - 61°C. Trong khi d6, cac dudng 6ng xay dung
dung dé thu gom va van chuyén dau néi gilta cac cong
trinh khai thac & mé Bach HS khéng dugc bdo 6n nhiét
véi moi trudng bén ngoai. Theo cac tinh toan mé phong
cho thay, sau khi sén pham giéng di vao hé théng dudng
6ng ngam dudi day bién khoang 2 - 3km, nhiét dé clia dau
trong dudng 6ng da bang nhiét d6 cla nudc bién & vung
can day, dao ddong & muc 23 - 28°C, thap hon nhiét do
dong dac ctia dau khoang 10°C va thap hon nhiét do bat
dau xuat hién paraffin trong dau khoang 35°C. Tai nhiét
d6 nay, dau & dang chat léng phi Newton, nghia la trong
moi trudng hop sé tao nén nguy co ldng dong paraffin,
gay ra hién tuong tac nghén trong hé théng thu gom, xtr
ly va van chuyén dau bang dudng 6ng.

Sau thdi gian khai thac tu phun, cac giéng tai cac mo
cula Vietsovpetro da chuyén sang khai thac co hoc bang
gaslift. Phuong phap nay duy tri dugc san lugng khai thac
dau hang nam trén cac mo, song lai lam tram trong thém
van dé l1ang dong paraffin trong dudng éng van chuyén

dau va trong céac giéng khai thac, do nhiét d6 dau giam
dang ké. Hién nay, nhiét do dau khi thu gom dén céc gian
c6ng nghé trung tam va FSO dé x{ ly va tang chia chi tu
35 - 43°C, thap hon nhiét d6 xuat hién paraffin trong dau
khoang 10 - 15°C.

Kinh nghiém cutia cac cong ty khai thac dau hang dau
thé giGi [1] cho thdy néu khai thac va van chuyén dau
nhiéu paraffin bang dudng 6ng & diéu kién nhiét d6 moi
trudng thap hon nhiét d6 bat dau két tinh cta paraffin,
thdp hon nhiét d6 déng dac & diéu kién ngoai khoi sé rat
kho khan va gap nguy hiém:

- Hién tugng ldng dong paraffin-keo-nhua bén
trong éng khai thac va dudng éng dan dau, sé lam giam
tiét dién clia 6ng lam tén hao ap suat gia tang. K&t qua 1a
luu lugng dau khi khai thac va kha nang luu thong chét
I6ng clia dudng 6ng giam dan;

- Qua trinh khai thac giéng hodc qua trinh van
chuyén dau bang dudng 6ng cé thé sé phai tam diing do
dau c6 d6 nhét qua cao khi nhiét dé van chuyén thap hon
nhiét d6 déng dac va luu lugng van chuyén thap.

DGi v6i cdc méd cla Vietsovpetro, van dé khé khan
trong thu gom va van chuyén dau nhiéu paraffin bang
dudng 6ng thudng hay gap khi van chuyén bang dudng
6ng khéng dugc boc cach nhiét va tham chi ca cac dudng
6ng dugc boc cach nhiét véi méi trudng bén ngoai co
chiéu dai I6n, két n6i tir mo nay sang mo khac.

3. Hé théng thu gom va van chuyén dau bing duéng
6ng & cdc mo chia Vietsovpetro

Hién nay, hé thdng dudng 6ng thu gom va van chuyén
san pham khai thac & ndi bd cac mé clia Vietsovpetro dai
khoang 400km. Hé théng dudng éng nay ndi lién céac
c6ng trinh khai thac cia cdc md Bach HS, Rong, Nam Réng
Do6i M6i, Gau Trang va Thé Trang (Hinh 1).

Bdng 1. ic trung Iy héa co ban ciia ddu tho & cdc md ctia Vietsovpetro

T Céc théng sé
1 Khéi lugng giéng, kg/m3
Nhiét do, °C:
2 - Nhiét d6 bat dau két tinh paraffin;
- Nhiét d6 dong ddc.
Ham lugng, % khéi lugng:
3 - Paraffin

- Asphaltene - keo - nhya
D6 nhét, mm?/s:
4 -3 50°C
-370°C
5 Nhiét d6 so6i ban dau, °C
6 Hé s6 khi, m3/t
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Mé dau
Bach Hé Réng Gau Tréng
831 847 880-902
58-61 59-60 59-60
33,10 30,5-33 33-36
27,1 18,7 -25,0 22-29
2,68 7,25-8,78 0,102-0,146
4,66 7.151 32,03-42,49
3,02 4611 14,24 - 34,45
70,60 67,7-83,4 90-115
195-220 49-120 47 -53
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Hinh 1. So d6 thu gom, xiIy va van chuyén hén hop ddu khi, ddu da tdch khi tir mgt s6 cong trinh chii yéu & cdc mé cia Vietsovpetro

San pham khai théc tai cac gian nhe (BK/RC) dugc van
chuyén & dang hén hop dau - khi vé céc diém x{ ly tach
khi va nudc trén cac gian ¢ dinh va cac gian cdng nghé
trung tdm. Trong nhiéu trudng hop, khoang cach gilra cac
gian nhe dén cac gian cé dinh hay gian c6ng nghé trung
tdm kha I6n, hodc phai van chuyén ti mé nay sang mo
khac nhu: tr mo Gau Trang, BK-14/BK-7 vé CTP-3, tU Tho
Trang vé MSP-6, tr md Nam Rong - D6i Moi hay tir Nam
Trung tdm ROng RC-5, RC-6 dén RP-1 vdi t6ng chiéu dai
toan tuyén 18 - 20km; tir Pong Bac Rong RC-1, RC-3 dén
RP-2, va truéc nam 2003 la tir RC-2 vé RP-1 dai 19km. Trong
khi d6, khai thac bang phuong phép gaslift nén nhiét do
cla dau khi lén dén miéng giéng rat thap, chi dao dong
trong khoang 35 - 60°C, nhiét d6 ctia hdn hop chat long di
ra khoi gian, vao dudng 6ng thu gom & mic 45 - 55°C, va
dén tram x{ ly trén céc gian c6 dinh hay gian cong nghé
trung tdm chi con nhiét d6 khoadng 28 - 35°C (Hinh 1). D&
dam bao kha nang van chuyén an toan bang dudng 6ng,

dau dugc xt ly bang héa phdm gidm nhiét d6 déng dac
[3, 4]. Trong khi d0, theo két qua nghién ctu luu bién &
phong thi nghiém, dé xt ly bang héa pham dat hiéu qua
cao nhat thi nhiét d6 ctia dau khéng dugc thap hon 65 -
75°C. Dé dat dugc diéu do, Vietsovpetro da ap dung cong
nghé bom héa pham gidm nhiét dé déng dac vao dong
san phdm cda giéng & d6 sau 2.000 - 2.500m, ndi 6 nhiét
dd khéng thap hon 65°C. Nhu vay, hén hop dau va khi
sau khi xtt ly bang héa phdm & nhiét d6 can thiét sé di lén
miéng giéng, vao hé théng thu gom va vao dudng 6ng
ngam dudi bién dén tram xu ly sé co tinh chat luu bién
dugc cdi thién dang ké.

3.1. Vén chuyén dau béng dudng 6ng tirmé Bach Hé dén
mo Réng

So d6 van chuyén dau da tach khi & mé Bach H6 la
cac dudng lién tuc néi cac gian c6 dinh dén céc gian cong
nghé trung tam CTP-2, CTP-3 va dén cac kho néi FSO &
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mo Bach H6 va mé Réng (Hinh 1). San phdm khai thac trén
cac gian c6 dinh dudi dang chat léng da tach khi dugc
van chuyén dén cac gian céong nghé trung tam. Trén cac
gian céng nghé trung tam CTP-2 va CTP-3 sé thuyc hién x{
ly tach khi va tach nudc. Sau khi xtr ly dau véi ham lugng
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Hinh 2. Cdc thong s6 ctia dudng 6ng tir CTP-3 Bach HG'sang FSO mé Rong
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Hinh 3. B nhdt cia ddu thd mé Bach HG khong xit Iy va xt Iy héa phdm gidm nhiét a6
dong ddc dinh higng 350 ppm (ml/m?)

Hinh 4. Ling dong paraffin trong ducng dng dan déu tir Bach Ho'sang FSO-3 mé Réng
(Idy trong thor gian sta chifa Plem UBN-3)
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nudc con lai khoang 0,7 - 2,3%, dugc van chuyén dén cac
FSO dé xt ly triét dé dén chat luogng thuong pham. Théong
thudng, trén cac mé cula Vietsovpetro c6 2 FSO hoat dong
tai md Bach H6, 1 FSO hoat ddng tai mdé Réng. Trong
trudng hap, khi 8 mé Bach H6 chi ¢é 1 FSO, hodc 1 FSO
gdp su c6, thi ddu ti mé Bach HE dugc van chuyén dén
FSO & mo Réng theo dudng 6ng ngam dai 22km ti CTP-
3 dén PLEM-FSO-3. D€ dam bao van hanh lién tuc va an
toan dudng 6ng, han ché lang dong paraffin, dau dugc
xU ly bdng héa phdm gidm nhiét dé déng dac. Vi da tach
khi va nuéc nén viéc xt ly dau nay bang hoa pham giam
nhiét do déng dac sé don gian va dat hiéu qua cao. Ngoai
ra, trong qua trinh x{t ly tdch nudc trén cac gian cdng nghé
trung tam, do dau dugc duy tri nhiét d6 & muc 65°C nén
héa pham gidm nhiét d6 déong dic dugc bom vao dong
dau G vi tri sau binh tach nudc st dung dién trudng cao va
tru6c may bom. Sau khi da xt ly héa pham, dau dugc van
chuyén dén FSO mé Réng theo tuyén 6ng néi tu CTP-3
dén FSO-3 mo Rong.

Hinh 2 la cac théong s6 van hanh dudng éng van
chuyén dau CTP-3 sang FSO-3. Két qua cho thay, vai luu
lugng van chuyén khoang 6.000 - 10.000m3/ngay dém va
nhiét d6 dau trén CTP-3 dao déng & muc 60 - 65°C, thi
dau sau khi xtt ly bang hoa phdm giam nhiét dé déng dac
véi dinh lugng 350ppm sé cé nhiét d6 dong ddc khoang
24 - 26°C dugc bom dén FSO-3 md Réng va tén hao ap
sudt trén toan tuyén dusng 6ng CTP-3 — PLEM-FSO-3 6n
dinh & muic 7 - 10at, nhiét d6 dau dén UBN-3 md Réng con
khoang 37 - 42°C. Hinh 3 va 4 la @6 nhét clia dau trudc va
sau khi xt ly héa phdm gidm nhiét dé déng dac va hinh
anh quan sat lang dong paraffin trong dudng 6ng van
chuyén dau ti mé Bach H sang mé Réng.

K&t qua Hinh 3 va 4 cho thdy, néu dugc xt ly hoa
pham, d6 nhét ctia dau mé Bach HS sé gidm nhiéu va han
ché& dugc lang dong paraffin bén trong dudng éng dan
dau tir md Bach HE sang md Réng.

3.2. Véan chuyén dau bdng dudng éng tir mé Réng sang
mé Bach Hé

Viéc thu gom va van chuyén dau noi bd cac mé Bach
H&6 va md Réng dugc thuc hién ngay trong cac mé (Hinh
1). Dau khai thac & mé Bach H6 sau khi xtr ly dugc van
chuyén theo cac dudng 6ng ngdm ndi moé dén cac FSO
dat tai mé Bach HE, dau khai thac 8 md Rong dugc van
chuyén vé FSO-3 dat tai md Rong. Tuy nhién, theo dinh
ky 2,5 nam mét 1an, cac FSO nay phai diing dé kiém tra
dinh ky, stta chta nhé va 5 ndm mot lan phai [én déc
dé slta chira 16n, nang cap. Vi vay, bai toan van chuyén
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dau tir mé Bach H6 sang mé Réng hay ngugc lai thudng
xuyén dugc dat ra déi véi Vietsovpetro. Néu van chuyén
dau tir md Bach H6 sang mé Réng (tir CTP-3 hodc CTP-2
sang FSO-3 mé Rong), do luu lugng dau kha I6n, khoang
8.000 - 10.000m*/ngay dém, (tuong duong van téc dong
chdy trong 6ng 0,8 - 1,2m/s), nén viéc van chuyén dau
theo tuyén 6ng nay khong gap khé khan. Thuc té€ van
hanh dudng 6ng CTP-3 — FSO-3 trinh bay & trén da
chuing minh.

Ban dau, md Réng dugc két ndi véi md Bach HE bang
tuyén 6ng RP-3 — RP-1 — RC-1 — BT-7 — CTP-2 khéng
boc cach nhiét c6 téng chiéu dai 52km. Tuyén dudng éng
nay cé hai cdp dudng kinh 426 x 16mm va 325 x 16mm.
Do ¢6 nhiéu van dé phuc tap lién quan dén lang dong
paraffin-keo-nhua khi van hanh dudng éng nay vai luu
lugng thdp trong giai doan 1996 - 2001 nén Vietsovpetro
da xay dung tuyén 6ng thu hai RP-3 — RP-2 — PLEM (FSO-
3) — CTP-2 dai 42km. Tuyén dudng 6ng méi nay duoc boc
cach nhiét va cling co hai cap dudng kinh 325 x 16mm va
426 x 16mm. Lugng dau khai thac trén RP-3 cla giai doan
2003 - 2012 & mdc 2.000 - 3.500m*/ngay dém. Nhu vay,
vGi luu lugng trén, van toc trung binh ctia dong chat long
trong doan 6ng 426 x 16mm sé la 0,2 - 0,5m/s va trong
doan 6ng 325 x 16mm la 0,4 - 0,7m/s. VGi van téc nay, sé
gap kho khan do tén hao nhiét 16n, vi thé tich cta dudng
6ng I6n nén thai gian chuyén déng clia dau trong 6ng
cling tang |én, tat ca cac yéu t6 do sé lam gia tang kha
nang lang dong paraffin bén trong dudng 6ng. Bén canh
do, nhiét d6 ban dau ctia dau mo Réng di vao dudng 6ng
chi dao déng & muic 45 - 55°C, thap hon nhiét dé bat dau
xuat hién paraffin trong dau (58 - 61°C) khoang 13 - 15°C.
P& tang cudng kha nang van chuyén ctia dau theo dudng
6ng ¢6 chiéu dai I6n ti md Réng sang md Bach H8, ngoai
viéc x(r ly dau bang héa pham gidm nhiét d6 dong dac,
Vietsovpetro da phai st dung condensate dé pha loang
lam giam d6 nhat va nhiét dé dong dac cta dau.

K&t qua Bang 2 cho thay, néu st dung condensate véi
ham lugng 5 - 10% trén 1an véi dau RP-3 md Rong sé lam
gidm nhiét d6 déng dac clia dau da x ly hda pham tir 21
- 22°C xuéng con 18 - 16°C va tinh linh déng clia dau tang
Ién ti 4 - 8 1an. Nhu vay, c6 thé st dung condensate hoa
trén véi dau moé Rong dé lam tang tinh linh dong va kha
nang van chuyén vé mé Bach Hé. Vietsovpetro da thu gom
condensate cé dugc trong qua trinh x ly khi & mé Bach
H& tai cac tram nén khi trén cac gian cong nghé trung
tam va & gian nén khi I6n & mé Bach HS dé van chuyén
sang md Rong theo mét tuyén éng, tuyén 6ng con lai sé
st dung dé van chuyén dau sau khi dugc pha trén véi
condensate sang mé Bach Hé. Hai tuyén 8ng nay sé hinh
thanh mét vong khép kin. Vietsovpetro da tién hanh st
dung th nghiém ca hai tuyén éng néi trén dé van chuyén
dau t&r md Réng sang md Bach H6 trong nhimng trudng
hop can thiét.

3.3. Vdn chuyén ddu mé Réng tir RP-3 dén CTP-2 mé
Bach Hé theo tuyén 6ng khéng boc cdch nhiét RP-3 -
RP-1 - PLEM(FSO-3) > RC-1— BT-7 = CTP-2

Tuyén dudng 6ng khong boc cach nhiét RP-3 — RP-1
— PLEM(FSO-3) — RC-1 — BT-7 — CTP-2 ¢4 téng chiéu dai
52km (RP-3 — RP-1 = 18km, RP-1 — RC-1 = 12km, RC-1 —
BT-7 — CTP-2 = 22km). Ong c6 cac cap dudng kinh khac
nhau: @, . .. =426x16mm, Q. . =325x16mm,
Dy i, = 426 x 16mm va 8 doan 6ng diing 1én xudng
RP-3, RP-1, RC-1, BT-7 va CTP-2. Dau van chuyén theo
dudng 6ng nay, con condensate ti md Bach HE dugc thu
gom va van chuyén dén RP-3 theo tuyén 6ng boc cach
nhiét CTP-2 — CTP-3 — RP-1 — RP-3.

Viéc van chuyén dau theo tuyén éng RP-3 — RP-1
—» PLEM(FSO-3) — RC-1 — BT-7 — CTP-2 dugc thuc hién
trong nta ddu nam 2007 va gilta nam 2013, khi FSO-
3 ngung van hanh. Cac théng sé lam viéc ban dau cla
dudng éng nhu sau:

Bang 2. Tinh chdt luu bién cia hén hop ddu mé Rong RP-3 dé xit Iy hda phdm vdi condensate

D6 nhét va ting suat trugt ciia dau mé Rong RP-3 da xir ly héa pham khi hoa tan & cac ham luong
condensate khac nhau

Nh'etog‘-’ do, 0% 5% 10%
Ung suat trugt D6 nhét déo Ung suét trugt D6 nhét déo Ung suét trugt D6 nhét déo,
dong, Pa (mPa*s) dong (Pa) (mPa*s) dong (Pa) (mPa*s)
35 0 12 0 9 0 6
30 0,01 21 0 13 0 6,5
28 0,03 33 0,01 19,3 0 7,0
26 0,08 35 0,04 21,5 0,01 7,6
24 0,20 46 0,09 27,4 0,035 9,0
22 0,55 82 0,14 38,6 0,056 15,0
Taa, °C 21-22 18 16 -17
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Hinh 5. So d6 van chuyén ddu mé Rong RP-3 dén CTP-2 mé Bach HG theo tuyén 6ng khong boc cdch nhiét RP-3 —> RP-1—> PLEM FSO-3 —> R(-1—> BT-7 — (TP-2

- Luu lugng chat ldng trong dudng 6ng dao dong &
muc 3.200 - 3.500m3/ngay dém;

- Ap suat dau tai 6ng ding trén RP-3 dao déng &
muc 12 - 12,5at, trén RP-1 khoang 9,5 - 10at va trén CTP-2
la 4,5at.

- Ty |é condensate trong dau dao déng & muc 7 -
10% theo thé tich;

- Nhiét d6 dau tai 6ng dung trén RP-3 la 55°C;

- Nhiét @6 dau dén RP-1 13 32°C;

- Nhiét dé dau dén CTP-2 la 27°C (tuong duong nhiét
dé nudc bién & vung can day, xung quanh dudng éng);

- Nhiét d6 dong dac cla dau vsi condensate dén
CTP-2 dao déng & muc 15 - 21°C.

Nhu vay, thuc té tén that ap suat ban dau khi van
chuyén dau trén doan RP-3 — RP-11a 2,5 - 3at va trén
doan RP-1 — CTP-2 la 5at.

So d6 van chuyén dau RP-3 theo tuyén éng RP-3 —
RP-1 — PLEM(FSO-3) — RC-1 — BT-7 — CTP-2 dugc trinh
bay & Hinh 5 va cac théng sé lam viéc duoc trinh bay
trong Hinh 6.
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Hinh 6. Déng thdi lam viéc ctia dudng dng khdng boc cdch nhiét RP-3 — RP-1— PLEM
FS0-3 — RC-1—> BI-7 —> CTP-2 trong vdn chuyén ddu tir md Rdng sang mé Bach Ho

Phan tich dong thai lam viéc clia tuyén dudng 6ng
(Hinh 6) cho thay: mac du nhiét dé déng déac clia dau sau
khi pha véi condensate gidm xudng con 18°C, nhung tén
hao &p suéat khi van chuyén dau RP-3 sang mé Bach HS
theo thai gian van ting nhanh, dac biét trén doan 6ng
cudi RP-1 — PLEM(FSO-3) — BT-7 — CTP-2. Sau khoang
30 ngay van hanh dudng 6ng, tén hao 4p suat van chuyén
dau trong doan RP-1 — RC-1 — BT-7 — CTP-2 da tang
tur 5at 1én 9at (t6c do tang ap suat dat 0,13at/ngay dém).
Ap suat van chuyén dau tang la do hién tugng ldng dong
paraffin bén trong dudng 6ng. Két qua tinh todn mo
phong [3] cho thdy khi t6c d6 dong cang nhé thi lang
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dong paraffin mém trong dudng éng van chuyén dau
tl RP-3 md Réng sé cang Ién. & day, van t6c dong chay
trong dudng éng chi dat 0,2 - 0,5m/s. D& du doan lugng
lang dong paraffin mém tich tu trong doan éng nay, nhiét
thuy luc dudng 6ng da dugc tinh todn, vdéi gia thiét rang
bén trong thanh 6ng cé mét 16p lang dong paraffin vai
chiéu day nhu nhau trén toan b doan 6ng, két qua clia
md phdng dugc trinh bay tai BAng 3 va Hinh 7.

Két qud Bang 3 cho thdy, tén hao 4p suat khoang
9at thi khéi lugng lang dong paraffin mém trong doan
6ng nay da la 554m3. Do vay phai bom thém nudc bién
dé tang van t6c dich chuyén clia dong chat 1dng trong
dudng 6ng dé tay ria I6p 1ang dong nay. Tuy nhién, két
qua cho thay tn hao ap suéat trén doan 8ng nay sau khi
bom rira bang nudc bién gidam khéng dang ké (Hinh 6),
sau do t6c do tang tén hao ap suat dat t&i muc 0,35 -
0,4at/ngay dém, va dat dén 14at chi sau 10 ngay sau khi
bom rra, nghia la lugng ldng dong trong 6ng da dat dén
750 - 800m?. Nhu vay, qua trinh bom rlra bang nudc bién
tuyén 6ng nay khéng hiéu qua nhu mong muén. Dé
dam bao viéc khai thac lién tuc dau trén RP-3 mo Rong

Bding 3. Du dodn ldng dong paraffin mém trong dng khdng boc cdch nhiét
RP-1— PLEM(FS0-3) — BT-7 — (TP-2

Chieuday Ténhaoap Thétichlép  Thétich
lang dong suat paraffin (m3) éng con lai
(mm) (at) (m3)
0 4,7 0 3.529
10 5,2 190 3.339
20 6,4 374 3.155
30 9,0 554 2.975
40 12,0 728 2.801
50 171 896 2.633

7
Hinh 7. Ling dong paraffin, RP-1— PLEM(FSO-3)

va van hanh an toan dudng 6ng, phai chuyén viéc van
chuyén dau tir dudng 6ng khéng boc cach nhiét sang
tuyén dudng 6ng boc cach nhiét RP-3 — PLEM(FSO-3)
— CTP-3 — CTP2.

3.4.Véan chuyén dau mé Réng tir RP-3 dén CTP-2 mé Bach
Hé theo tuyén éng boc cdch nhiét RP-3 — PLEM(FSO-3)
. CTP-3— CTP-2

Dau RP-3 dugc van chuyén theo dudng éng boc cach
nhiét RP-3 — PLEM(FSO-3) — CTP-3 — CTP-2 ¢6 téng
chiéu dai 41km vai cac cap dudng kinh sau:

- Poan RP-3 — PLEM(FSO-3), chiéu dai 17km, dudng
kinh 325 x 16mm;

- Doan PLEM(FSO-3) — CTP-3, 4km dau dudng kinh
325 x 16mm, 17km dudng kinh 426 x 16mm;

- Doan CTP-3 — CTP-2, chiéu dai 3km, dudng kinh
426 x 16mm.

Viéc van chuyén condensate ti mé Bach HE dén RP-3
dugc thuc hién theo tuyén 6ng khong boc cach nhiét
CTP-2 — BT-7 — RC-1 — PLEM(FSO-3) — RP-1 — RP-3.

Sau khi chuyén dong, dau dugc van chuyén theo
dudng éng boc cach nhiét, cac théng sé lam viéc cua
dudng 6ng nhu sau:

- Ap suat dau & 6ng ding RP-3 1a 10 - 11at va trén
CTP-21a 4,1 - 4,5at. Nhu vay, t8n hao 4p suat 1a 5 - 6at;

- Nhiét d6 du tai RP-3 13 55 - 57°C va trén CTP-2 |a
27°C;

- Luu lugng chat ldng trong 6ng la 3.500 - 3.700m3/
ngay dém;

- Ham lugng nudc trong dau khodng 2 - 2,5% thé
tich;

- Nhiét dé nudc bién & vung can day xung quanh
duong éng 25 - 28°C;

- Téng lugng condensate dua sang RP-3 khoang
250 - 300m?/ngay dém, trong dé condensate 8n dinh la
80 - 130m>*/ngay dém, khong 6n dinh la 150 - 175m3/ngay
dém;

- Nhiét d6 dong dac ctia dau RP-3 [én dén CTP-2 dao
doéng & muc 15 - 17°C.

So d6 van chuyén dau RP-3 md Rong theo dudng
6ng boc cach nhiét dugc trinh bay trong Hinh 7 va déng
thai lam viéc ctia dudng 6ng boc cach nhiét RP-3 — PLEM
(FSO-3) — CTP-3 — CTP-2 dugc trinh bay & Hinh 8.
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Hinh 8. So d6 véin chuyén ddu mé Rong RP-3 dén CTP-2 mé Bach Ha'theo tuyén éng boc cdch nhiét RP-3 — PLEM FS0-3 — CTP-2

K&t qua cho thdy van chuyén dau RP-3 theo tuyén
dudng 6ng boc cach nhiét RP-3 — PLEM(FSO-3) — CTP-3
— CTP-2 khéng lam giam téc dé lang dong paraffin trong
6ng. Sau khoang 30 ngay van hanh, tén that ap suat van
chuyén dau trong dudng 6ng da tang tu 5 - 6at l1én dén
10at (t6c do tang ap suat khoang 0,13 - 0,15at/ngay dém).
Nguyén nhan tang ap suat trong dudng éng nay ciing
do dac thu tinh chét luu bién cta dau va ¢é su lang dong
paraffin mém bén trong éng. K&t qua mo hinh hoa tinh
toan tén that thay luc xac dinh lugng ldng dong paraffin
trong dudng 6ng dan dau RP-3 — PLEM(FSO-3) — CTP-3
— CTP-2 (Bang 4). Luu luong bom dau trong tinh todan mé
phdng la 3.150m3*/ngay dém.

K&t qua cho thay rang: néu tén that ap suat khi van
chuyén dau dat tdi 10at, c6 nghia la trong dudng 6ng da
hinh thanh 16p ldng dong day 30mm va lugng lang dong
paraffin mém dat dén 1.070m>.

Dé tdy ria 16p 1dng dong paraffin nay, dudng 6ng da
dugc tdy rira bang cach bom thém moét lugng nudc bién
nham tang van téc dong chay trong 6ng. Hinh 8 cho thay,
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Hinh 9. Déng thdi lam viéc cia dudng dng boc cdch nhiét RP-3 — PLEM FSO-3) —
(TP-3 — (TP-2 trong van chuyén ddu tir mé Rong sang mé Bach Ho'

Bdng 4. Du dodn ldng dong paraffin mém trong 6ng boc cdch nhiét

RP-3 — PLEM(FS0-3) — CTP-3
Chiéu day Tén hao Thé tich I6p Thé tich
lang dong ap suat paraffin éng con lai
(mm) (at) (m3) (m3)
0 4,6 0 3.370
5 4,9 193 3.170
10 5,4 380 2.990
20 7,0 737 2.633
30 9,8 1.070 2.300
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Hinh 10. Cdc thong s6 bom ria duong éng boc cdch nhiét RP-3 — PLEM(FSO-3) — CTP-2

sau khi bom rtia bang nudc bién, 4p suat van chuyén dau
trén 6ng dung tai RP-3 da gidm xuéng 11at, nhu vay tén
hao ap suat trong dudng 6ng RP-3 — PLEM(FSO-3) — CTP-
3 — CTP-2 sau khi bom r(ia da tr lai gan nhu gia tri ban dau.
Diéu nay chiing t6 phan 16n lugng paraffin Idng dong trong
dudng 6ng da dugc day ra. Qua trinh bom rlfa nudc bién vao
dudng 6ng van chuyén dau RP-3 — PLEM(FSO-3) — CTP-3
— CTP-2 dugc mo ta trong Hinh 10.

Hinh 9 mé ta cac théng s6 hai lan rira dudng 6ng van
chuyén dau RP-3 — PLEM(FSO-3) — CTP-3 — CTP-2, mdi
lan cach nhau hon 30 ngay. Két qua cho thdy, ding nudc
bién rifa dudng éng boc cach nhiét RP-3 — PLEM(FSO-3)
— CTP-3 — CTP-2 hiéu qué han hdn dudng 6ng khéng boc
cach nhiét RP-3 — RP-1 — PLEM(FSO-3) — BT-7 — CTP-3
— CTP-2. Khi bat dau tién hanh bom nudc, ap suat tai 6ng
dimng trén RP-3 dat dén 37at, téng luu lugng dau va nudc
chi dat khodng 200 - 220m3/gid. Sau 24 gio bom rua, luu
lugng dau va nudc trong éng da dat muic 300 - 320m?/gig,
trong khi dp sudt tai 6ng ding RP-3 lai gidm tir 37at xuéng
con 32at. Nhu vay, kha nang tay rua I6p lang dong paraffin
trong dudng 8ng boc cach nhiét han hdn dudng 6ng khdng
boc cach nhiét, c6 thé do dudng 6ng khéng boc cach nhiét
¢6 qua nhiéu cap dudng kinh khac nhau va nhiéu doan éng
dung (8 doan), trong khi dudng 6ng boc cach nhiét doan
RP-3 — PLEM(FSO-3) dudng kinh 325mm con doan sau
PLEM(FSO-3) — CTP-3 dudng kinh 426mm va hai doan 6ng
duing. Sau khi rdia bang nudc bién lan thit 2, tén that ap suét
van chuyén dau trong 6ng RP-3 — PLEM(FSO-3) — CTP-3 —
CTP-2 téng lén dén 11 - 12at sau d6 6n dinh. Nguyén nhan

la do luu lugng dong dau trong dudng 6ng tang lén dén
4.500m*/ngay dém.Téc do dong chat long trong dudng 6ng
dat 0,8 - 1m/s, t6c dd t6i uu cho viéc tay rira cac I6p lang dong
paraffin mém trong dudng 6ng dan dau. Nhu vay, st dung
dudng 6ng boc cach nhiét RP-3 — PLEM(FSO-3) — CTP-3 —
CTP-2 da thuc hién dugc lién tuc qua trinh van chuyén dau
tU moé ROng sang mo Bach HE vdi viéc st dung condensate
ham lugng khoang 7% va dinh ky tay rita ldng dong paraffin
bang cach bom thém nudc bién vao dudng 8ng.

4.Kétluan

Dau khai thac & cac mé Bach HE va mé Réng cua
Vietsovpetro la loai dau nhiéu paraffin, c6 d6 nhét va
nhiét d6 dong dac cao so v&i nhiét d6 moi trudng bén
ngoai. Thu gom va van chuyén dau nay bing dudng 6ng
ngam dudi day bién sé gap rat nhiéu khé khan do van dé
ldng dong paraffin.

XU ly dau nhiéu paraffin mé Bach H8 da tach khi bang
héa pham gidm nhiét d6 dong dac sé lam tang tinh luu bién
clia dau, c6 thé dam bao an toan kha nang van chuyén dau
bang dudng 6ng ngam dudi bién tir mé Bach HE sang mé
Rong va han ché hién tugng lang dong paraffin trong éng.
Nhiét d6 xtt ly dau da tach khi badng héa pham dat hiéu qua
cao G nhiét d6 khong nho hon 65°C (I6n hon nhiét d6 bat
dau két tinh chia paraffin khoang 5 - 10°C).

SU dung condensate ham lugng 7 - 10% sé lam giam
dang ké nhiét do dong dic va do nhdt clia dau RP-3 mo

Réng, c6 thé dam béo kha nang van chuyén dau mé Réng
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tur RP-3 sang mo Bach H6 bang dudng 6ng boc cach nhiét. Tai liéu tham khao
Tuy nhién, van chuyén dau nhiéu paraffin t mé Réng
sang mo Bach HS bang dudng 6ng boc cach nhiét hoic
khong boc cach nhiét déu cé van dé nghiém trong do
lang dong paraffin mém trong 6ng. Nguyén nhan do:
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Experience of high waxy crude fransportation through
submarine pipeline in "Vietsovpetro" offshore oil fields

Tong Canh Son, Le Dinh Hoe
Vietsovpetro

Summary

At present, Vietsovpetro is operating a number of offshore oil fields in Vietnam, namely Bach Ho, Rong, Gau Trang
and Tho Trang. Crude oil produced from those fields has a wax content ranging between 17-29% by weight, and a
high pour point temperature of 29-36°C. Wellhead temperature of crude is very low. The transportation of crude oil
with high wax content through long-distance submarine pipelines built without thermal insulation can cause many
serious problems. The heat loss due to the sharp temperature gradient between the crude and the environment re-
sults in the crystallisation of wax in the crude, with a subsequent wax deposition on the walls of the pipeline, which
leads to reduction of the actual pipeline diameter, higher pressure drops, and the formation of gelled interlocking
structure of wax crystals in the pipeline, leading to shutdowns.

This paper will describe the characteristic complexities of Bach Ho and Rong crude oil and some experiences in gath-
ering, processing and transporting high wax crude through submarine pipeline. The safe and continuous pipeline
operation from Bach Ho to Rong and vice versa plays an important role in the operation of Vietsovpetro’s oil and gas
fields and contributes significantly to the achievement of Petrovietnam’s annual production plans.

Key words: Wax deposition, pour point temperature, viscosity, Bach Ho field.
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