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Flow assu.ran ce proved that oil and gas exploitation in areas without drilling wells at Dai
: ’ . Hung oi field is potential. At present, PetroVietnam Exploration Production
0Oil and gas transportation ) , L fay .
iveli Corporation (PVEP) keeps undertaking activities on drilling exploration
PIpEnnes, wells at Dai Hung Nam zone with positive results. This fact requires the
Dai Hung oil field. construction of the offshore platform at this area for oil and gas exploitation

activities. Therefore, Dai Hung Nam wellhead platform (WHP-DHN) will be
built in this area and its exploited products will be transported to DH-01
platform by subsea pipelines. In order to transport exploited products
safety, a research on flow assurance is required to consider and evaluate
possibilities that may have effect on transportation process. The paper
presents the results of research on hydraulic calculations for subsea
pipelines to transport exploited products from WHP-DHN to DH-01
platform by taking advantage of experimental equations and using the
software with the data obtained at this Oil Field. The results of the research
will be the basic which helps to select the appropriate solutions to improve
the transportation of exploited productions by subsea pipelines at WHP-
DHN in the future stage.
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Nghién ctru gidi phap thu gom van chuyén dau tir gian Pai Hung
Nam (WHP - DHN) vé gian FPU DH - 01 m6 Pai Hung
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THONG TIN BAI BAO TOM TAT

Qud trinh: Dai Hiing la mét mé déu khi ndm & viing nwérc sdu, phia Péng Bdc bon triing
Nhan bai 12/11/2019 Nam Cén Som, thugc L6 05 - 1a. Tinh dén thoi diém 30/04/2018, téng sin
Straxong26/01/2020 lwgng dau khai thdc toan mo dat 56,7 triéu thung, twong ung voi 13% hé SO
Chap nhan dang 28/02/2020  tpy hoi trung binh toan mé. Thanh cong tir cdc giéng khoan phdt trién mé Pha
Tir khéa: I (WHP - DHZ) da khang dmh tiém nang ddu khi trong khu virc mé Dai Hung
Pam bdo dong chay & nhitng khéi chwa cca giéng khoan la rdt khd quan. Hién nay Topg cong ty
Duone 8ne vin chu' &n Thdm do Khai fhdc ddu khi dang tiép tuc cho tién hanh phdt triénycdc hoat
dau EONE Ve y dbng khoan giéng thadm do cum cdu tao Pai Hing Nam va dd cho két qud rdt

khad quan. Do do, viéc xdy dung cdc céng trinh thudc khu vurc nay dé phuc vu
hoat dong khai thdc dau khi la rdt can thiét, gian Dai Hing Nam [WHP DHN)
sé dworc xdy dung trén khu v nay. Sdn phdm khaz thac sé dworc vdn chuyen
vé gian Dai Hung - 01 (DH - 01) bang d‘u'o'ng éng ngam b€ quda trinh vdn
chuyén sdn phdm ddm bdo an toan céin c6 cdc nghién civu ddm bdo dong chdy
dé xem xét ddnh gid, dw dodn cdc khd ndng cé thé xdy ra lam dnh hwdéng dén
qud trinh vdn chuyén. Bai bdo trinh bay cdc két qua nghién ctru vé cdc tinh
todn thiiy Iwc cho tuyé'n dwong 6ng thu gom, van chuyén sdn phdm tir gian
WHP - DHN vé glan PH - 01 dwa trén cdc phu'(mg trinh thyrc nghiém va st
dung phdn mém mé phong tir s6 liéu thuec té. Két qua nghlen ctru séla co sé dé
Iwa chon phwong dn t6i wu cho qud trinh vdn chuyén san phdm tai khu vuc
Pai Hiing Nam trong giai doan hién nay.

M4 DPai Hung.

© 2020 Trwong Dai hoc M6 - Bia chit. T4t ca cic quyén dwoc bdo dam.

Céng ty Tham do va Khai thac Dau khi (PVEP). Hé

1. M¢é dau A, A Lt ot LA o a a il
thong thiét bi khai thac sém ctia mé Pai Hung bao

M6 dau khi Pai Hung ndm & phia Dong Bac bon
triing Nam Con Son, thudc 16 05 - 1a. Hién nay moé
bai Hung (DH) dang duwgc diéu hanh boi Téng

*Tdc gid lién hé
E - mail: nguyenvanthinh@humg. edu. vn
DOI: 10.46326/JMES.2020.61(1).07

gom hé thong san xudt noi FPU (Floating
Productions Unit) va hé thong tau chira FSO - Phao
CALM. Cac giéng dwoc hoan thién 1a giéng ngam,
dau khai thac tir cac dau giéng ngadm chdy theo hé
théng 6ng mém, qua phao ngadm vé phia man phai
gian FPU DH - 01. Sau khi diu qua hé thong xt ly
dwoc bom qua hai dwong 6ng xuat ngdm dwéi
bién sang phao CALM va tir phao CALM theo
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dwong 6ng xuit ndi sang tau chira FSO (Nguyén
Van Thinh et al, 2018). Hién nay mé Pai Hung da
di vao khai thac dworc 25 nam, san lwgng khai thac
dang trong giai doan suy giam, mdt s6 giéng phai
déng, s6 con lai chi khai thac theo chu ky. Trudéc
nhirng khé khan d6, dé co thé tiép tuc duy tri hoat
dong dau khi tai mo6 Pai Hung, can phai tién hanh
cac nghién ctru chi tiét hon vé md hinh dia chat mé
bai Hung, 1am co s& cho viéc phat trién mé rong
Mo. Dua trén cac két qua nghién ciru bo sung nay,
mo Pai Hung da dwoc phé duyét dé mé rong vé
khu vuc phia Nam. Theo d6, trong giai doan 2 cia
mo, gian dau giéng WHP - DH2 (n3dm cach gian
FPU DH - 01khodng 5km vé phia Tady Nam), da
dwoc dua vao van hanh 08/2011 véi lwu lwgng
dau ban dau dat 5.000 thung/ngay sau d6 tang lén
va dwoc duy tri 6n dinh & mic 9.000 thung/ngay.
San pham tir gian WHP - DH2 dworc vin chuyén vé
gian FPU DH - 01 théng qua dwong 6ng ngam
dwong kinh 6 inchs. Pén thang 12/2015 da chinh
thirc két n6i dwong 6ng thu gom khi tir gian WHP
- DH2 vao duong 6ng qua gian BK - Thién Ung vé
gian xtr ly trung tAm (CPP2) mo Bach H3. Téng san
lwong khai thac tich lily tir gian FPU DH - 01 dén
thori diém 30,/04/2018 1a 39,80 tridu thing dau,
twong ng véi hé s6 thu héi 15,5%. Tong san
lwong khai thac tich liy tir gian WHP - DH2 dén
thoi didm 30/04/2018 1a 16,90 triéu thing dau,
twong ng véi hé sé thu hoéi 9,1%. Tinh dén thoi
diém 30/04/2018, tong san lwgng dau khai thac

toan mo6 DH dat 56,7 triéu thung, twong (rng v&i
hé s6 thu hoi trung binh toan mé dat gan 13%
(Tong Cong ty Tham do Khai thac Dau khi, 2017,
2019).

Ttr thanh cong cac giéng khoan phat trién méd
giai doan 2 (WHP - DH2) d khang dinh tiém ning
dau khi trong khu vec mé Pai Huing & nhirng khoi
chwa cé giéng khoan la rat kha quan. Ngoai ra,
tham khdo két qua tir cic giéng khoan trong cac L6
lan cin nhw L6 4 - 3 cta Lién doanh Viét - Nga
(Vietsovpetro) va Lo 05.1b&c cda Idemitsu cho
thiy tiém nang trén toan bo viing mé Pai Hung c6
nhiéu trién vong, cin dwoc quan tim khai thac.
Trén co s& d6, Tong Cong ty PVEP da tién hanh
khoan giéng tham do DHN - 1N trén khéi A7.1
thudc cum ciu tao Pai Hing Nam (DHN). Dya trén
cac két qua tham do, thdm lwong cho thiy, ciu tao
DHN dang dwoc xem xét d€ c6 thé sém phat trién
dwa vao khai thac cung véi khu vuee dang khai thac
mo Pai Hung. Hién nay viéc phat trién DHN dang
c6 rat nhiéu phwong 4n, mot trong s6 1a viéc lap
dat gian WHP - DHN la gian khong nguwoi &, van
hanh tir gian FPU DH - 01, trén gian c6 cum thu
gom dong va binh tach cp 1.

Gian dwoc ldp dit cd dinh trén “Existing
drilling template” han ché dén murc téi da su ti€p
cin cta nhirng thiét bi va phwong tién bén ngoai.
Nguon nang lwong, diéu khién dwoc cung cip va
van hanh tir gian FPU DH - 01 bang dwong cap
ngam (Hinh 1).

Depth
buoy

CALM
o - Buoy

FSO

WHP-DH2

WHP-DHN

Hinh 1. So d6 phdt trién gian WHP - DHN mdé Dai Hung (Téng Céng ty Thdm do Khai thdc Dau khi, 2019).



64 Nguyén Vin Thinh va nnk./Tap chi Khoa hoc Ky thudt M6 - Dia chdt 61 (1), 61 - 70

Trén WHP - DHN sdn phidm khai thac dw kién
18.000 thung/ngay dém tir cac giéng sé dwoc
tach khi so bé trong binh tach cao ap (HHP
separator), ddu bao hoa khi sé dwoc van chuyén
bang 4p suit binh tach (khdong dung may bom) vé
gian khai thac FPU DH - 01 dé tiép tuc x ly. Khi
tach ra trong binh tach cao ap trén WHP - DHN sé
dwoc dwa sang WHP - DH2 dé xuat dwa vé bo. D
dinh trong giai doan diu khi sé dwoc dwa cung
dau vé gian FPU DH - 01 dé st dung chay may
phat dién. Chit 16ng sau khi tach trong binh cao
ap dwdi dang bdo hoa khi sé dwoc van chuyén
duwéi 4p sudt binh tdch vé FPU DH - 01 bang
dwong 6ng ngdm ndi tir gian dau giéng WHP -
DHN vit qua phao trung gian man sau lén dén
gian FPU DH - 01. Trén FPU DH - 01, d4u bao hoa
khi tir WHP - DHN cung v&i hon hop dau khi khai
thac trén cac giéng ngdm xung quanh FPU sé
dwoc tach khi va tach nwéc so bo trong cac binh
tach ba pha. D4u sau khi tach khi va tich nwéc so
bo sé dwoc bom tir gian FPU DH - 01 qua cum
phao CALM bing hai dwong 6ng mém xuit dau
6inch tdi tau chira. Khi tach ra trén FPU DH - 01
sé dwoc sir dung dé chay may phat phan con lai
sé chuyén sang hé thong xuit khi (dw dinh phat
trién trong twong lai) hoic dot bo tai dudc trén
gian.

2. M6 hinh hoéa va dé xudit giai phap dam bao
dong chay trong dwong ong van chuyén dau
tir gian WHP - DHN vé gian FPU DH - 01

Quaé trinh nghién ctru ddm bao dong chay cin
phai xem xét danh gia, dw doan cac kha nang cé
thé xay ra trong qua trinh van chuyén véi cac
diéu kién khac nhau phu hop véi hé thong hién
hiru, dé chon lwa cac thong s6 t6i wu va kinh té
nhit nham dam bdo qua trinh van chuyén an
toan cho hé théng thiét bi. D& vin chuyén dau tir
WHP - DHN vé gian FPU DH - 01 can tinh toan
chon lwa phwong an két ndi, dwong kinh 6ng vin
chuyén, nghién ctiru ddm bao dong chay phu hop
v&i cac kich ban san lwong khai thac tir gian dau
giéng WHP - DHN, cu thé nhu sau:

Tinh toan, xac dinh dwong kinh téi wu dé van
chuyén dau véi lwu lwgng 16n nhat, ddm bao cac
thong s6 ap sudt, nhiét do dau vao/ dau ra nam
trong gidi han thiétké chia thiét bi khi van chuyén
on dinh (Steady State Flow);

Tinh toan xac dinh chiéu day tdi thiéu 1ép cach

nhiét cia dwdmng 6ng dan dau véi trudmg hop sén
lwgng thiap nhat ddm bao an toan cho dwong 6ng
khi vin chuyén 6n dinh (Steady State Flow);

banh gia su tich tu chit 16ng trong duwdng 6ng
do dia hinh (Terrain Slugging) véi cac kich ban
san lwgng khac nhau.

2.1. Tinh chdt ddc thu ctiia ddu & mé Pai Hiing
Nam

DAu tho Kkhai thac tai cic mo & thém luc dia
Viét Nam néi chung c6 ham lwong paraffin va do
nhét twong d6i cao, lam anh hwdng dén qua trinh
thu gom, vin chuyén san phdm (Nguyén Thic
Khang et al,, 2016). Khi ham lwgng paraffin trong
dAiu cao cung vi diéu kién nhiét do thap sé lam
cho dau tré nén kém linh dong, gy kho khan cho
qua trinh vin chuyén trong dwong 6ng (Aiyejna
etal, 2011; Burger etal., 1981). D4u tho khai thac
& Khu vuee DHN c6 ham lwgng paraffin va do nhét
cao, nhiét d6 dong dic cia dau la 30°C, trong khi
d6 nhiét do thip nhit cia vung cin day bién
quanh dwong dng dao dong tir 12+180C tuy theo
mua. Nhw vay trong qua trinh dirng dong chay,
nguy co dau déng dic trong dwong dng la rat cao.
Nhiét do bat dau két tinh cta paraffin (Wax
Apearance Temparature, WAT), dwoc xac dinh &
mirc 38,39C. Mot trong nhitng co s& dit liéu quan
trong dé€ mo hinh hod cac qua trinh nhiét thay
déng luc hoc trong dwong 6ng cling nhw qua
trinh tach khi trong binh tach la thanh phan ciu
tl cia dau via. Dwa trén dit liéu thu thap dworc, cd
thé tom tit mot s6 tinh chat ly - hoa cia dau khai
thac tai mé DHN nhw sau: Nhiét d6 dong dac:
300C; Nhiét do bat dau két tinh cta paraffin:
38,30C; Nhiét d6 san pham trén miéng giéng khai
thac: 50 - 70°C. Thanh phén, tinh chit dic trung
cta dau & mo Pai Hung Nam dwgc thé hién thong
qua Béang 1 va gian d6 pha tai Hinh 2.

2.2. M6 hinh héa dwdrng 6ng ngdm vin chuyén
ddu tir WHP - DHN vé gian PH - 01

Tuyén 6ng van chuyén san pham bio hoa khi
ttr gian WHP - DHN vé FPU DH - 01 c6 tong chiéu
dai 8800 m dworc dat trén nén cat ciia day bién,
chiéu sau cua nuéc bién khu vy nay trung binh
vao khoang 110 m. Trén co s& cac s6 liéu khao sat
dia hinh tuyén dwong 6ng WHP - DHN vé FPU DH
- 01, profile tuyén 6ng WHP - DHN ciing c6 dang
nhw Hinh 3.
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Bdng 1. Thanh phdn ddu tai mé Pai Hing Nam (Téng Céng ty Tham do Khai thdc Ddu khi, 2019).

TT Thanh phin Mol (%) Mol (wt) Méat do chat lwu (g/cm3)
1 N2 0,107 28,014 -
2 CO2 1,922 44,01 -
3 C1 47,041 16,043 -
4 C2 6,657 30,07 -
5 C3 4,656 44,097 -
6 iC4 1,305 58,124 -
7 nC4 1,828 58,124 -
8 iC5 0,924 72,151 -
19 nC5 0,702 72,151 -
10 Cé6 3,042 86,178 0,664
11 C7 5,245 96 0,738
12 C8 2,889 107 0,765
13 Co+ 23,682 212,0842 0,835
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Hinh 2. Gidn dd pha ddu khi tai mé Dai Hiing Nam.
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Hinh 3. Hinh dang tuyén duwdng éng vdn chuyén san phdm ttir WHP - DHN vé DH - 01.
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2.2.1.. Xdc dinh dwong kinh trong ctia dworng 6ng

Trong phan nay, bai bio trinh bay cac nghién
ctru nham tinh toan, Iva chon dwong kinh trong va
chiéu day lép cach nhiét clia dwong ng dan dau
pht hgp nhat cho 2 treong hop san lwong 16m
nhit va nhd nhat (khi suy giam san lwong), cac
thong s6 lwa chon phai ddm bdo cac yéu ciu:
Puwong kinh nho nhiat ddm bao van chuyén luu
lwong didu mong mudn lén nhit (18.000
thing/ngd), véi ti s6 dau khi GOR=1.000
SCF/STB; Chiéu day 1&p cach nhiét nho nhat dam
bao nhiét do dau tai ddu nhin cao hon nhiét do
hinh thanh paraffin khi suy gidam san lwgng (8.000
thuing/ngd); Panh gia ap suit dau vao véi cac ty so
khi/ dau khac nhau; M6 hinh mé phong véi 2
tredng hop Iwu lwong 8.000 thung/ngd (khi suy
gidm san lwong) va 18.000 thung/ngd & ché do
dong chdy 6n dinh (Steady State). Trén co s& do,
cac théng s6 dau vao duwoc lwa chon nhw Bang 2.

Chiéu day 16p cach nhiét ban dau dé chay mo
hinh: 35 mm; Ty s6 khi diu cta dau bio hoa tir
WHP - DHN Ia 1.000 SCF/STB (twong dwong 178
sm3/sm3) cho trwong hop dwa phan 16n khi vé
gian FPU DH - 01. Yéu ciu can tinh todn lwa chon
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duwong kinh 6ng nhé nhat dam bao: Ap sut dau
vao tai WHP - DH2 < 25 bar; Nhiét d6 vé dén FPU
DH - 01>380C. Két qua chay m6 hinh héa dwoc chi
ra trong Bang 3.

Dwa vao cac két qua trong Bang 3 cho théy,
dwong kinh t6i wu nhat (nhd nhat) dwgc chon théa
man 4p suit tai dau vao tai WHP - DHN < 25 bar
c6 kich thwée 12 inch, twong tng véi dwong kinh
trong la 288,84 mm.

2.2.2. Xdc dinh chiéu day 16p boc cdch nhiét cia
dwdng éng

Sau khi chon lwa dworc kich thwéc duong Ong,
buwéc tiép theo cin xac dinh chiéu day 16p cach
nhiét dé dam bao dau khéng bi dong paraffin
trong dwong 6ng do nhiét dd xudéng thap béi tac
dong cta nhiét do moi tredng bién. Luu lwong dé
chay mé hinh 13 lwu lwgng thip nhit twong &ng
véi giai doan gidm san lwgng la 8.000 thung/ngd.
Tién hanh chay mé6 phéng bang phin mém
PIPESIM véi cac chiéu day 16p cich nhiét lan
lwgng la 35 mm, 45 mm va 55 mm, 65 mm va 75
mm. Két qua chay mo hinh héa dworc chi ra trong
Bang 4.

Bdng 2. Cdc théng sé ddu vao ctia chwrong trinh.

Puwomgkinh| Do Nhiét d6 dau | Ap sudtlém nhat | Ap sudt t6i| Tén that |Hé sé truyén
» ; Lwulwong | . " ~. e o, o | . . A
TT| trongcta |[nham (thiing/ngd) vao trén WHP -| tai dauvaotrén | thiéutai | apsuat nhiét
ng (mm) |(mm) §/M8Y1 " DUN(°C) | WHP - DHN (bar) | DH1 (bar) | (bar) | (W/m.C)
1 193,7
2 242,82
3 288,34 0,028| 18.000 60 25 11 0,5 0,135
4| 317,597
Bdng 3. Két qud chay mé phdng véi cdc kich thwdc dwong dng khdc nhau.
T tr'i)‘“;‘;‘l% l;grlllg Ap suat tai WHP - DHN| Nhiétdo tai WHP - | Ap suét tai FPU DH - | Nhiét d6 tai FPU
() (bar) DHN (°C) 01 (bar) DH - 01 (°C)
1 193,7 46,5 60 11,5 41,16
2 242,82 28 60 11,5 41,05
4 317,597 17,7 60 11,5 39,7
Bdng 4. Két qud tinh todn nhiét do vdi cdc chiéu day I6p cdch nhiét khdc nhau.
TT| Chiéu day cach nhiét ( mm) | Nhiét d vao (°C) | Nhiét d6 ra (°C) |Ap suat vao (bar)| Ap suit ra (bar)
1 35 60 28.8 14.8 11.49
2 45 60 32.5 14.8 11.56
3 55 60 35.4 14.8 11.56
5 75 60 39.4 14.75 11.54
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Tlr bang tong hop & trén (Bang 4) co thé thay,
dé van chuyén dau tir WHP - DHN vé FPU DH - 01
trong truwomg hop suy giam san lwong (8000
thung/ngd) ddm bao nhiét do dau = 38°C thi chiéu
day 16p cach nhiét téi thiéu 1a 65 mm.

2.3. Panh gia hién twong tao slug theo dia
hinh va mirc do tac dong dén cdc théng sé vin
chuyén dau trong dwong éng

Trong qua trinh di chuyén trong 6ng do thay
d6i dia hinh dic biét tai cac doan 6ng ding. Véi cac
kich ban dwoc dwa ra vé san lwgng la: 8.000,
10.000, 12.000, 14.000, 16.000, 18.000
thiing/ngd, trong phan nay nhom tac gia sé danh
gia tic dong cia dia hinh dén cac thong s6 lién

¥ —— PT [bara] (PIPELINE.PIPE-1.1) "Pressure”

quan qua trinh vin chuyén doc trong dwong ong.
2.3.1. Twong quan giira dp sudt va nhiét do

- Trwong hop lwu lwgng 8.000 thung/ngd
(Hinh 4).

- Trwong hop lvu lwgng 10.000 thung/ngd
(Hinh 5).

- Trwong hep lwu lwgng 12.000 thung/ngd
(Hinh 6).

- Trwong hop lvu lwgng 14.000 thung/ngd
(Hinh 7).

- Trwdong hop luwu lwgng 16.000 thung/ngd
(Hinh 8).

- Trwong hop lvu lwgng 18.000 thung/ngd
(Hinh 9).
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Hinh 4. Bién thién dp sudt va nhiét dj trong 24 gio véi sdn luong 8.000 thiing/ngd.
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Hinh 5. Bién thién dp sudt va nhiét dd trong 24 gio véi sdn lwong 10.000 thiing/ngd.
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Hinh 6. Bién thién dp sudt va nhiét dé trong 24 gior véi sdn lwong 12.000 thiing/ngd
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Hinh 7. Bién thién dp sudt va nhiét do trong 24 gicr véi san luong 14.000 thing/ngd.
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Hinh 8. Bién thién dp sudt va nhiét dp trong 24 gicr véi san lwong 16.000 thung/ngd.
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Hinh 9. Bién thién dp sudt va nhiét do trong 24 gicr véi san luong 18.000 thiing/ngd.

Nhiét d6 san pham tai binh tach trén gian DHN
dw kién 13 60°C, nhiét d6 nwéc tai day bién la
16+189C, nhiét d6 khéng khila 26°C. Vi diéu kién
& trén va hé s6 cach nhiét va chiéu day 16p cach
nhiét da chon, nhiét d6 tai dau nhin cua DH1 la
29,49C. Cac thong s6 vé nhiét do va ap suat theo
cac kich ban khac nhau dworc trinh bay nhw trong
Bang 5.

2.3.2. Twong quan vdn téc chdt I6ng doc thanh 6ng
tity theo dia hinh

Cac két qua nghién ctru chi ra rang van tdc chat
16ng lién tuc thay doi theo dia hinh ctia dwong 6ng,
tham chi xay ra hién twong chat 16ng bi roi do tac
déng cda luc trong trwong khi di chuyén trong
doan 6ng ding véi lwu lwong 8.000 va 10.000
thung/ngd. Chat1ong trong 6ng di chuyén v&i van
téc cao nhit trén dwong 6ng dirng tai gian WHP -
DHN hwéng xudng day bién. Van tdc dong chay
thap nhit tai dwong 6ng dirng phia dau nhan trén
gian FPU DH - 01. Van tdc¢ trung binh trong cac
kich ban san lwong trén déu >1, dong chay khong
bi gian doan. Chi tiét vé cac két qua nghién ctru
dwoc thé hién nhw trong Bang 6.

2.4. Thdo ludn két qua

Tl két qua chay mo hinh tinh toan dwong kinh
ong, chiéu day 16p cach nhiét va két qua tinh toan
nhiét thuy luwc dwong 6ng van chuyén dau dudi
dang bdo hoa khi ttr WHP - DHN vé gian FPU DH -
01, nhan thdy rang: Puong kinh t6i wu d€ ddm bao
van chuyén 18000 thung dau/ngd véi GOR 1.000
SCF/STB tir WHP - DHN vé gian FPUDH - 011a 12

inch, tdng chiéu dai 8.800 m. Chiéu day 16p cach
nhiét dam bdo tir 65 mm tréd 1én (hé s6 cach nhiét
0,135 W/m-°C) dé dam bao kha ning an toan
trong qua trinh vin chuyén dau tir WHP - DHN vé
DH1, ngay ca trong trudng hop san lwong giam
xuéng mirc 8.000 thung/ngd. Lwu lwgng van
chuyén thap thi ton hao ap suit trung binh trong
qua trinh vin chuyén ciing thap. Tuy nhién bién
d6 dao déng ap sudt la rat 1ém, thong so6 lam viéc
ctia hé thdng khéng 6n dinh, &nh hudng xau dén
hé thong cong nghé. Luu lwong cang thip thi ton
thit nhiét do cang 16m trong cting dwdng kinh 6ng
van chuyén (Bang 5). Sw 6n dinh cia dong chay
phu thudc nhiéu vao dia hinh dic biétla tai cic 6ng
ding khi lwu lwgng thap, trong treomg hop nay la
duwéi 8.000 thung/ngd. D€ cai thién dong chay
trong qua trinh vin chuyén véi lwu lwgng thip
(trong giai doan First Oil), nham han ché anh
hwdng xau dén hé théng thiét bi c6 thé dp dung cac
bién phdp sau: Piéu chinh tiét dién diu cuoi
duwong 6ng (Topside Choking); Bom b sung thém
nuwéc tai dau vao dé gia ting lwu lwong va van toc
cua chét luy, ... Trong treomg hop nay can phai
bom thém héa phdm gidm nhiét d6 dong dac dé
chong paraffin trong dwong 6ng.

3.Kétluan

Tuyén dwong dng két néi gian WHP - DHN vé
gian FPU DH - 01 dang trong qua trinh xay dung
ké hoach phat trién. Nghién ctru dam bdo dong
chay dé tim ra giai phap tdi wu cho qua trinh thu
gom van chuyén san phim 1a thwc sw cin thiét va
c6 y nghia khoa hoc, dap trng yéu cau ctia thuc té
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Bdng 5. Téng hop théng s6 dp sudt, nhiét do theo cdc kich bdn sdn lwong.

T Lwu lwong |Ap sudt tai|Ap sudt tai FPU [Nhiét do tai|Nhiét o tai FPU|T6n that 4p| Tén that
(thung/ ngd)|DHN (bar)| DH - 01 (bar) | DHN (°C) | DH-01 (°C) | suit (bar) |nhiét do (°C)

1 8.000 16,19 11,50 59,64 40,36 4,69 19,28
2 10.000 16,24 11,50 59,70 43,24 4,74 16,47
3 12.000 16,62 11,51 59,75 45,26 511 14,49
4 14.000 17,54 11,51 59,78 46,64 6,03 13,14
5 16.000 18,50 11,51 59,80 47,66 6,99 12,14
6 18.000 19,66 11,51 59,82 48,40 8,14 11,42

Bdng 6. Vin téc dong chdy trong éng theo cdc kich bdn lwu lwong khdc nhau.
NP \ . Luwu lwgng van chuyén (thung/ngd)

T'T| Van tbc dong chay trung binh (m/s) 78556776 000 | 12.000 | 14.000 | 16.000 | 18.000
1 Cao nhit 7,48 7,99 8,43 8,81 9,06 8,05
2 Thip nhit 0,72 1,02 1,32 1,64 1,97 2,24
3 Tai DH1 1,04 1,50 2,02 2,58 3,16 3,63
4 Hién tuwong drop Co Co Khoéng | Khéong | Khéng | Khong

hién nay vé khai thac dau tai khu viec mé Pai Hung.
Cac két qua nghién ctru da chi ra rang, dau khai
thac tai khu viee DHN la ddu c6 ham lwgng paraffin
va d6 nhat cao, nhiét do dong déc ctia dau la 30°C.
Nhiét do bit dau két tinh clia paraffin (Wax
Apearance Temparature, WAT), dwoc xac dinh &
mirc 38,39C. Chinh vi vay trong trwomg hop
shutdown hé théng, nguy co ddu dong dic trong
dwong 6ng la rat cao.

Trong qua trinh khai thac, khi lwu lwgng giam
xuéng mirc dwdi 8000 thung/ngd cin phai két
hop giai phap vé bom thém hoa pham gidm nhiét
d6 dong dac dé chdng paraffin trong duwdong 6ng.
Vi ché do khai thac 18000 thung dau/ngd, dwong
kinh t6i wu nhit dwgc lwa chon théa man ap suit
tai dau vao tai WHP - DHN < 25 bar c¢6 kich thuéc
12 inch. Trong qua trinh van chuyén, c6 thé xuit
hién hién twong chat 16ng bi roi do tic dong cia
trong lyc khi di chuyén trong doan 6ng ding doi
véi treong hop lwu lwong 8.000 va 10.000
thung/ngd. Chat1ong trong 6ng di chuyén v&i van
téc cao nhat tai duwdong ong dirng tai gian WHP -
DHN huwéng xudng day bién. Van tdc dong chay
thap nhit tai dwong 6ng dirng phia dau nhén trén
gian FPU DH - 01. Ngoai ra, d€ dam bao kha nang
an toan trong qud trinh vin chuyén dau tir WHP -
DHN vé FPU DH - 01, thidm chi ngay ca khi san
lwong gidm xuéng mirc 8.000 thung/ngd, chiéu
day 16p cach nhiét toi thiu 1a 65 mm (hé sd cach
nhiét 0,135 W/m - °C). V&i chiéu day téi thiéu nhw
vdy, dong san pham vé t&i gian FPU DH1 ¢6 nhiét

do6 luén dat mirc cao hon nhiét 6 bat dau két tinh
cua paraffin.
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