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Nghién ciru phwong an lap dit hé théng thiét bi cho
ké& hoach phat trién moé Thién Nga-Hai Au

Nguyén Van Thinh*, Triéu Hung Trwdng, Vii Thiét Thach
Khoa Ddu khi va Ndng lwong, Trwong Pai hoc Mé-Dia chdt (HUMG), Viét Nam

Tom tat

Thuwc té qud trinh khai thdc ddu khi & Viét Nam hién nay cho thdy, da phdn cdc mé ddu khi dang khai
thdc déu da qua giai doan khai thdc dinh va dang trong tinh trang suy gidm sdn lwong manh. Tuy
nhién ha tdng hé théng thiét bi hién cé ctia cdc mé nay van con hoat déng tét. Do dé, hé théng thiét
bi hién c6 trén cdc céng trinh khai thdc & cdc mé nay vdn ddm bdo khd ndng tiép nhdn va xi ly sdn
phdm. Bén canh dé, viéc phdt trién khai thdc cdc cdu tao tiém ndng, cdc mé nhd, mé cdn bién dang
la gidi phdp hiéu qud déi véi nganh ddu khi & Viét Nam hién nay. M6 Thién Nga-Hdi Au la mét mé
nhé thuéc b€ Nam Cén Son. Viéc nghién ctru ldp ddt hé théng cdc thiét bi cho ké hoach phdt trién mé
Thién Nga-Hdi Au dwa trén viéc két néi véi ha tdng hé théng cdc thiét bi hién cé cia cdc céng trinh
bién ldn cdn la cdn thiét, ddm bdo tinh khd thi va hiéu qud kinh té. Bai bdo trinh bay cdc két qud
nghién ctru vé phwong dn phdt trién mé Thién Nga-Hdi Au théng qua viéc két néi véi cdc co sé ha
tdng hién cé ciia mé Rong P6i/Rong Poi Tay (RD-RDT). San phdm khai thdc tai mé Thién Nga-Hdi
Au sé dwoc vdn chuyén vé gian céng nghé trong tdm CPP tai mé RD-RDT dé xir ly. Két qud nghién
cttu sé la tien dé dwa mé Thién Nga-Hdi Au vao khai thdc, ddm bdo hiéu qud kinh té va ky thudt.
Ngoai ra, két qud nghién ctru la co s& dé dwa cdc cdu tao tiém ndng, cdc mé nhé, mé cdn bién & thém
luc dia Viét Nam vao khai thdc trong twong lai.

Keywords: M6 Thién Nga-Hdi Au, Hé théng thiét bi, Két n6i mé.

1. Gi¢i thiéu chung

M6 Thién Nga - Hai Au (TN-HA) nam & phia Tay Nam ctia bé Nam Cén Son va nam
& ranh gi¢i phia TAy Bac ctia L6 12/11, cach Viing Tau khoang 320 km vé phia Dong Nam.
D6 sdu muc nwdc tai TN-HA dao dong tir 70 dén 120 m, dia hinh day bién twong ddi bang
phang. Tai md, da tién hanh khoan 6 giéng thim do dé danh gia cac thong tin cong nghé
ciiamoé (TN-1X, TN-3X-ST1, TN-3X-H1, TN-4XST1, TN-4X-ST2 va HA-1X). Mau chit luvu tir
6 giéng dwoc 1ay trong qua trinh th via va tién hanh phéan tich PVT tai phong thi nghiém.
MAu nwéc dugce thu thip va phan tich tai 3 giéng khoan (TN-3X-ST1, TN-3X-H1, TN- 4X-
ST1). Phan tich mAu 16i dic biét dwa trén cac nghién ctru tir TN-3X-ST1, TN-4XST2. M6
hinh m6 phdng khai thac dwoc xiy dwng dé xac dinh hé s6 thu hoi cudi cung, thiét ké
phwong an quan ly va phat trién mo tdi wu nhat. M6 hinh mo phdng khai thac cia mo Thién
Nga - Hai Au sé tap trung phat trién cac ddi twong Thien Nga CS2, CS-1b, HA MDS3, MDSS5,
MDS6. Muc dich cia mé hinh la mé phdng qua trinh giam ap trong dé khong c6 sy thay
d6i thanh phan chit lwu trong via bao gom ca qua trinh bom ép khi tuin hoan, do dé mé
hinh Black Oil dwoc lwa chon. Sw hién dién cda thanh phan CO2 trong via khi khéng anh
huwéng téi két qua mo phéong do COz khdng tron 1an véi khi via, san lwong khai thac khi sé
duwocbdctach lwong CO2. Qua trinh ngwng tu condensate dwoc sw bao sé khong anh hwdong
1én téi dong thai khai thac cta giéng. M6 hinh tip trung phuc hoi lich st thi via DST, cac
s6 liéu dwgc phuc hoi lich sir bao gom ap suit miéng giéng, ap suit day giéng va lwu lwgng
khi khai thac. Phwong &n phat trién xy dung theo mot sé tiéu chi: Muc tiéu san lwong, s6
lwgng giéng toi wu, vi tri giéng va lwu lwgng khai thac plateau toan ma. Theo tinh toan tri
lwgng 2P, cac doi twong sé dwoc tip trung khai thac: TN-CS2, TN-CS1b, HA-MDS3, HA-
MDS5, HA-MDS6. Cac doi twong khac c6 triv lwong thip, khong dwoc wu tién trong qua
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trinh tinh toan. Co ché khai thac chinh tai mé dwoc xac dinh 1a giam ap tw nhién véi sw hd
tro tir ting nwéc. Toan mo sé phat trién khai thac véi 3 khu viee (TN-3X, TN-4X va Hai Au)
va 5 déi twong (Bang1).

Bdng 1. Déi twong wu tién phdt trién.

~ Trir lwong
Tritlwong | = 4o tai | Dién
Péi Thanh ] khi tai chd he ich
. Chét lwu cip 2P cho tich, Ghi cht
twong hé p 2F, cp 2P, ha
9 m3
10°m 102
1. Khu vuec | CS2 Khi condensate 6,94 0,168 1192 | Chua xem xet phat
TN-3X " trién trong KH phat
MDS6 Dau 0,82 89 trién mo dai cwong
CS2 Khi condensate 1,52 0,366 325
CS1b Khi condensate 0,81 0,056 321
2. Khu vyc -
TN-4X MDS4 Dau 0,23 87 Chwa xem xét phat
MDS5 Dau 0,21 57 trién trong KH phat
MDS6 Dau 0.47 58 trién mo dai cwong
CS3 Khi condensate 0,25 0,168 1192
3. Khu vuc
A CS5 Khi condensate 0,19 0,042 179
Hai Au
CS6 Khi condensate 0,32 0,059 133

Phuong phéap dy bdo dua trén két qua du bao tir md hinh md phéng khai thac da
phuc hoi lich st thir via. Ap suit miéng giéng dwoc xac dinh trén co s& cdc nghién ctru tinh
todn thuy lwc va diéu kién yéu ciu cia cac diém két n6i. Cac phwong an san lwong duoc
xay dung:

- Lwu lwgng khai thac khi trong giai doan plateau - 1400 ng.m3/ngay, ap suat miéng
giéng 15, 39 bar;

- Lwu lwgng khai thac khi trong giai doan plateau - 1700 ng.m3/ngay, ap suat miéng
giéng 15, 41 bar;

- Lwu lwgng khai thac khi trong giai doan plateau - 2000 ng.m3/ngay, ap suat miéng
giéng 15, 43 bar;

- Lwu lwgng khai thac khi trong giai doan plateau - 2300 ng.m3/ngay, ap suat miéng
giéng 15, 45 bar.

2. Hé thong thiét bi khai thac hién tai cia cac mo6 dau khi & khu virc 1an cin mo TN-
HA

Trong ké hoach dai cwong phét trién (ODP), tit cad cac co s& ha ting khai thac dw
kién sé dwoc dat tai khu vwe cac giéng TN-3X, TN-4X dé c6 thé bao phu cac ciu tao mo
Thién Nga - Hai Au (Hinh 1).

Hién tai, quanh khu virc mé TN-HA cé hé théng cic co s& ha ting cia moé Rong
bo6i/Rong Boi Tay (RD-RDT), Rong Vi Dai va hé thong dwong ong NCS1 dwoc xem la co sé
ha tAng gan nhit. M6 Rong D6i/Rong Do6i TAy va Rong Vi Pai nam & 16 11/2 va phia bac16
12/11. Thiét bi khai thac ngoai khoi gian R6ng P6i bao gom gian dau giéng dong bo khoan
(WHd) két ndi véi gian xtt ly, thiét bi phu trg, nén va nha & (PUQC) qua mdt ciu dan dai
80m, 1 dwong Ong xult condensate t&i tau chira FSO va 1 dwong dng xuat khi téi dwong
ong Nam Con Son 1 (NCS-1). Khi khai thac tir gian WHd dwoc van chuyén téi gian PUQC
dé xr 1y va sau d6 condensate 1an khi kho sé& dwoc van chuyén ngwoc lai téi gian WHd.
Condensate tir gian WHd sé dwoc vAn chuyén téi tau chira ddu FSO thong qua dwdong 6ng
ngam 6”x2,5km dé cit chira va xuit ban truc ti€p tai mo. Khi khé sé dwoc van chuyén dén
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dwong 6ng Nam Con Son 1 qua duwong 6ng dai 58 km dwong kinh 18 inches. Véi thiét ké
va cau tric co s ha tAng thiét bi nhw vay, gian RD/RDT c6 chirc ndng chinh nhw 1a 1 diém
két d4u ndi xuit khi cho khu vic phia Ty bé Nam Con Son. Cong suit cua gian CPP RD-
RDT dé xir Iy khi tir 16 12/11 dworc thé hién trén hinh 2. Dya trén dw bao san lwgng ctia Lo
11-2, céng suat ctia gian CPP RD-RDT hién du thira va cé thé ti€p nhan va xtr Iy khi b6 sung
tir L 12/11 (Hinh 2).

168000 167000 158000 18 moco 183000 184000

Ly ,

Exist weIIhead

T u T T v T T T T —~
183000 181000 162000 182000 124000

Hinh 1. So d6 vi tri cdc giéng tai mé TN-HA.
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Hinh 2. Cong sudt con dw thira ctia gian CPP RD-RDT.
boi véi dwong dng NCS1: Theo thong sé ki thuat cia dwong 6ng nay, KP-75 la diém
két ndi gan nhat c6 thé dé két noi véi Lé 12/11. Khodng cach tir mo TN-HA dén KP-75
NCS1 khoadng 88 km. Cong suat cia dwong ong NCS1 dé tiép nhan nguon khi dwoc thé hién
nhw trong Hinh 3. Céng suit cua dwong 6ng NCS1 du dé tiép nhin thém san phim tir mé
TN-HA.
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Hinh 3. Céng sudt con dw thira ctia dwong 6ng NCS1 dé cé thé tiép nhdn thém
ngudn khi tir mé TN-HA.

3. Phwong an lap dat hé thong thiét bi tai mé TN-HA

Duwa trén hién trang cac thiét bi khai thac hién c6 cia cadc mo6 khu vwc 1an cdn mé
Thién Nga-Hai Au (TN-HA) cho thdy, k& hoach phét trién mé TN-HA dwa trén hé théng cac
thiét bi hién hitu & trong khu vurc 14n cin nay la lwa chon hop ly, ddm bao tinh kha thi cao
cla qua trinh phéat trién mé. Sw lwa chon nay phu hop véi quan diém phat trién cdc mé cin
bién (Tang Vin Pong va nnk, 2017; Back, 2016; Vijay Gupta and Ignacio E. Grossmann,
2016) dwa trén tiéu chi vé wu tién phat trién cac ciu tao thudc 16 dang khai thac ma hé
théng thiét bi xtr 1y sdn c6 va di cong sudt du cling nhw kha thi trong viéc két ngi. Diéu nay
sé dam bdo tinh don gian trong vin hanh, giam thiéu chi phi dau tw, dem lai hiéu qua kinh
té cho dy an (Svalheim and Chiang Mai, 2004; Chuck, 2000). Trén co s& cac nhan dinh do,
phuwong 4n 13p dit hé thong thiét bi phuc vu cho viéc phat trién mé TN-HA sé wu tién cho
viéc phat trién mé bang cach xay dung 01 gian diu giéng va hé théng giéng ngdm trén mo
Thién Nga - Hai Au (Hinh 4). Toan bd san pham sé dwoc van chuyén dén CPP Rong-boi dé
X ly.

Theo phwong an nay, tai mé TN-HA sé xay dung 01 WHP (WHP-TNHA) & vi tri tai
TN-3X dé khai thac khi va condensate tir 05 giéng tai TN-3X, 01 hé théng giéng ngam (SPS)
dé khai thac khi va condensate tir 02 giéng dwdi bién tai TN-4X va két ndi bang 3 km dudng
ong ngam 10” dén WHP-TNHA. Gian WHP-TNHA dugc thiét ké la mdt gian c6 nguoi & va
dworc trang bi cac thiét bi cong nghé & mic tdi gidn, gian dwoc két noi véi gian CPP Rong
Do6i. Khi tach ra va condensate cta cac giéng khai thac ngdm va giéng khai thac trén gian
sé dwoc thu gom trén gian WHP-TNHA va van chuyén qua dwong 6ng 16” dai 31,5 km dén
CPP Rong Doi dé xtr ly, nén va xuit ban. Gian WHP-TNHA c6 hé thong phat dién riéng dé
cung cip dién. Mot b 6ng cung cip ngudn thiy lwc va cap quang sé duoc 1ap dit dé cung
cap dién, giam sat va diéu khién hé théng khai thac ngdm tir WHP-TNHA. Ap suit dau vao
CPP-TNHA la 15 barg, khi tich ra sé dwoc nén 1én dén 157 barg nho may nén 2 cap. Khi
xuat ban sé dwgc xuat thong qua 31,5 km dwong 6ng ngdm 10” dé van chuyén dén gian
CPP R6ng Déi va vin chuyén dén Dwong 6ng NCS1.
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Hinh 4. Phwong dn phdt trién va vdn chuyén sdn phdm tai mé TN-HA.

Gian dau giéng WHP-TNHA WHP-TNHA dwoc thiét ké 1a mot gian c6 nguoi 6. Khéi
thuwong tAng dwoc xay dung 12 san tich hop, c6 thé 13p dit bang tau ciu. D6i vdi hé thong
giéng ngdm: Giéng TN-4X sé dwoc hoan thién va diu néi ngdm, dwoc két néi véi manifold
ngam. Mdi ciy thong khai thadc ngdm sé duoc trang bi mot van tiét lwu dé diéu chinh lvu
lwong. Ap sudt va nhiét do trwdc va sau van tiét lwu sé dwoc theo ddi. Mbi cay thong khai
thac ngdm sé dwoc trang bi mot bd do lwu lwong giéng, lap dit sau van tiét lwu. Hé thong
ong thu gom la mot dwong 6ng ngdm 10”. Hé thong ciy thong ngdm dworc thiét ké dé khai
thac khi va tao diéu kién tiép cin va can thiép khi can thiét. Thiét bi cdy thong ngdm va hé
thong treo 6ng chéng dworc trang bi dé chira va phai kiém soat khi khai thac tir via chita.
Thiét bi cdy thong ngdm phai dwoc thiét ké dé diéu khién thiy lwc dién hodc twong tu,
dwoc két néi véi hé thong ong chong, van an toan siu, thiét bi diéu khién va do lwong dé
do nhiét do va ap suat & day giéng, thiét bi day giéng.

Hé thong diéu khién ngdm cho phép diéu khién va gidm sat tir xa hé thong khai thac
ngam tir phong diéu khién dit tai gian WHP-TNHA thong qua b6 6ng va cap ngam
(umbilical). Umbilical sé bao gom cac dworng bom hoa chat, dwong diéu khién thiy lwc va
dwong cap dién két hop cac chirc ndng cung cip dién va tin hiéu diéu khién. Umbilical
chinh sé két noi tai tram thiét bi umbilical thwong ting dat trén gian nhe WHP-TNHA. Phan
dudi ngdm ctia umbilical dwoc két ndi truc tiép vao tram thiét bi umbilical ngadm. Méi cay
thong khai thiac ngdm dwoc trang bi mo-dun diéu khién ngam (SCM), dwoc dung dé diéu
khién cac thiét bi thiy lwc cia cac van trén ciy théng khai thac va giam sat cic cam bién.
Ngoai ra, SCM diéu khién cic van an toan siu va cung cap giao thirc véi cac thiét bi /cdm
bién trong long giéng.

Tram diéu khién chinh cung cip thong tin lién lac dw phong, thong qua hé thong
umbilical, dén tirng mé-dun diéu khién ngadm. Tram diéu khién chinh cung cap cac chirc
nang diéu khién va gidm sat chinh cho hé théng diéu khién ngam va sé két hop mot lién
két dén hé thong diéu khién phin tan chinh dé cung cip phwong tién diéu khién tir xa,
gidm sat va canh bdo. M6-dun diéu khién ngadm ciing giao ti€p véi hé thong dirng khan cip
dé dirng gian.



4. Két luin

Viéc xy dung va lwa chon phwong an phat trién mé TN-HA dwa trén hé théng ha
tang co s& hé thong thiét bi ctia cdc md hién hiru trong khu vwc la cin thiét va la can c&
quan trong trong qua trinh xy dwng va phat trién mo. Phwong an phat trién mo dwoc xay
dung cin phai dam bao theo hwéng wu tién toi da cong suat dw thira ctia hé thong thiét bi
san c6. Viéc két ndi cadc mé v&i nhau trén co sé& xem xét phwwong an ding chung hé théng
thiét bi s& gitip gidm chi phi trong qua trinh xay dwng va phat trién, nham phat huy t6i da
cac lgi thé khi xem xét phat cdc moé nhd, mé cin bién.

Phwong an lap dit cac thiét bi cho qua trinh vAn hanh va phét trién mo6 TN-HA bao
gom:

- Gian ddu giéng (WHP-TNHA): Xay dwng 01 gian diu giéng c6 nguoi @ WHP-TNHA
tai khu vuc TN-3X dé khai thac khi va condensate tir 5 giéng. Gian WHP-TNHA dworc két
ndi véi gian CPP Rong Doi.

- Hé théng giéng ngdm (SPS): Xay dung 1 hé théng giéng ngam dé khai thac khi va
condensate tir 2 giéng dwdi bién tai TN-4X va két n6i bang 3 km dwdng 6ng ngdm 10” dén
WHP-TNHA. Hé théng giéng ngam dwoc thiét ké dé khai thac khi va tao diéu kién tié€p cin
va can thiép khi can thiét.

- Hé thong vdn chuyén sdn phdm: Toan bd san phadm sé dwoc van chuyén qua dwong
ong 16” dai 31,5 km dén CPP Rong Doi dé xit ly, nén va xuit ban.

Phwong an lwa chon ndy ddm bao tin dung dwoc hé théng thiét bi xtt 1y sdn c6 cia
cac mo 14an can, vi cdng suit cla cAc mo nay van con dw va da diéu kién dé ti€p nhan va xt
ly sdn phdm ctia mé TN-HA.
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ABSTRACT

Research on the installation of equipment systems
for development planning at Thien Nga-Hai Au field

Nguyen Van Thinh*, Trieu Hung Truong, Vu Thiet Thach
Faculty of Petroleum and Energy, Hanoi University of Mining and Geology, Vietnam

Currently, most of oilfields in Vietnam are now depleted. They have reached their peaks and started
to undergo decreasing productivity. However, the existing infrastructures and processing facilities
of these fields are now still in good working conditions. Therefore, the existing equipment systems
from these fields still have ability to receive and process the oil and gas. Besides, the production
development of potential reservoirs, small oilfields, and marginal fields are effective solutions for oil
and gas industry in Vietnam. Thien Nga-Hai Au oilfield is a small oilfield located at Nam Con Son
basin. Research on the installation of equipment systems for development planning at Thien Nga-Hai
Au field based on the connection with the existing infrastructure of neighboring fields is necessary
and it keeps economic efficiency. This paper presents results of research on the development planning
of Thien Nga-Hai Au field based on the connection with existing infrastructures of Rong Doi/Rong
Doi Tay (RD-RDT) oilfield. The production exploited from Thien Nga-Hai Au will be transported to
the CPP platform at RD-RDT field for processing. Results of the research will contribute an important
plan for Thien Nga-Hai Au field in operation. In addition, results of the work provide scientific
knowledge for development planning of small-scale and marginal oilfields in the continental shelf of
Vietnam in the future.

Keywords: Thien Nga-Hai Au field, Equipment systems, Oilfield connections.
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