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L eo thoi gian, dau khai thdc & mé Bach Hé cé nhiét do giam, ham lwong
Nhén bai 19/11/2018 nwérc ting, dan dén khé khdn trong viéc tdch pha va van chuyén. Ddu tho
Chap nhan 15/01/2019 dworc gia nhiét sé gitip cho qud trinh thu gom, vdn chuyén va xw Iy tdch nuéc
bang online 28/02/2019 ddng hanh ra khdi ddu trén gian CNTT-2 dat hiéu qud cao, tiét kiém, chdt
Tor khba: luong nudc xd bién sau khi xtt ly ddp tng dugrc yéu cdu vé moi truong. Mdt
Gia nhiét khdc, tr:én gian bom ép nuéc PPD - 40.000 dat cgrz}h gign CNTT -2, iﬂzjén nay
Khixa dqu st dyng‘ba tlfabl,r.l khi phat Qllen d:e cung cdp d‘lgr} chq hé fhong Iu'0'£
Tuabin khi dl_eIz ngdm toan mo, voi lwong nhiét khi thdi Ion. Nghién ciru xdy dung hé

thong thiét bi dé tdn dung dwoc lwong nhiét khi thdi ndyvdo viéc gia nhiét
cho ddu thé sé la mot giai phdp mang lai hiéu qud kinh té, ky thudt va moi
trwong cao. Két qud nghién ctru cho thdy viéc thiét ké Idp ddt cdc bo thu hoi
nhiét khéng dnh huéng téi ché dé lam viéc ctia tuabin khi, phtt hop véi khdng
gian va trong lwong gici han cta két cdu chdn dé gian khoan; ddu sau khi
dwoc gia nhiét, xiv ly ddm bdo chdt lwong, va nwéc tdch ra dat tiéu chudn
méi trudng dé xd xubng bién.
© 2019 Truong Dai hoc M6 - Bia chit. T4t ca cac quyén dwoc bao dam.
1. Mé& dau do 6n dinh cao. Khi khai thac dau bang phwong

phap tw phun, cac hat nwéc trong nhil ¢6 kich

Sau mot thoi gian dai khai thac, dau khai thac
& md Bach HO c6 nhiét d6 giam, ham lwgng nwéc
tang. Ngoai ra, viéc ap dung phwong phap khai
thac bang gaslift con 1am gia ting d phan tan cua
pha nuwérc, tao diéu kién hinh thanh nhii twong cé

“Tdc gid lién hé
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thwéc khoang tir 20 dén 100 pm, (phén 16n vao
khoang 60 - 100 um) (Hinh 1), (Boyun Guo, 2004).
Khi chuyén sang khai thac bang gaslift, s6 lwong
hat ctia nhii da ting dang ké, thuwdong cé kich thwée
tir 1 dén 20 um, (phan 16m nam trong khodng 1 -5
um) (Hinh 2). Do d6 bén dong hoc cia nhii twong
diu nwéc ti 1é nghich véi binh phwong kich thuéc
hat, nén khi chuyén sang
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Hinh 1. Nhii twong ddu - nwéc khi khai thdc tw phun.

khai thac bang phwong phap gaslift, 46 bén
cta nhii thay déi rat 16n (T Thanh Nghia va nnk.,
2015a). X ly loai nhii twong dau-nwdéc nay cin
phai thwc hién & nhiét do cao hon, khong dwéi
65°C va dinh lwgng hoa pham tach nwérc cling 16n
hon) (Tt Thanh Nghia va nnk, 2015b). Vi vy,
viéc gia nhiét cho dau tho dé xir 1y 1a vin dé hét sirc
cép thiét.

Hién nay trén cac gian c6 dinh & mé Bach H6
khong 13p dit thiét bi taich nwéc nén dau khai thac
tir cac giéng dwoc dan dén tach khi theo 02 cap:
tach cap 1 (cao ap) va tach cip 2 (thap ap), san
phdm diu - nwéc dwge bom vé gian cong nghé
trung tAm CNTT - 2 hodc CNTT - 3 dé xt ly hoa
phim, tich nwéc ddong hanh ra khoi diu, nuée sau
khi xtr ly phai dap &rng yéu ciu vé moi treong (nho
hon 40 ppm).

- Gian CNTT - 3 da dwoc 13p dat day da va
dong bo hé théng thiét bi thu gom, xtt Iy dau khiva
hé thong tach nwéc via tiéu chuin véi cong suit
15000 t4n/ngd. Dic biét, trén gian CNTT - 3 c6 1ap
dit hé thdng gia nhiét 1am nong dau bang hoi
nwédc nong tir hé thong noéi hoi tiéu chudn (hé
théng boiler), nén nhiét dé cia san phim dau -
nuwéce khi xtr Iy héa phdm pha nhii twong va tach
nuwée ludn 6n dinh trong khoang 60 - 65¢C. (F nhiét
d6 nay, nuéc dwoc tich ra khoi ddu mét cach triét
dé va dat tiéu chuin vé moi tredong khi xa xuéng
bién (nho hon 40ppm) va khéng phu thudc vao
nhiét d6 ctia sdn phdm dau - nwéc - khi dén gian
CNTT - 3.

- Gian CNTT - 2 ciing dwoc 13p dit day du va

Hinh 2. Nhii twong ddu - nwéc khi khai thdc gaslift.

dbng bo cac thiét bi cong nghé phuc vu cong viéc
thu gom, xt¥ Iy, van chuyén dau khi va tch nwéc
dong hanh ra khoi dau véi cong suit 15000
tdn/ngd. Tuy nhién, trén gian CNTT - 2 hién khong
c6 hé thdng gia nhiét lam néng dau tho, trudc khi
dan vao hé thong xir ly héa phdm va tich nwéc
d6éng hanh (hé théng cac binh tich tinh dién), day
la mot han ché1én béi dau khai thac trén viing mo
Bach HG chu yéu la tir ting moéng (gan 90%), ma
lwong dau khai thac tir ting mong dang giam
manh, ham lwgng nuwéce trong san phadm dang gia
tang do mét s6 giéng bi ngip nwdc va moé dang &
giai doan khai thac cudi, din dén nhiét do san
pham tir cac gian dén gian CNTT - 2 gidm manh.
Theo két qua phén tich thuc té cho thay, khi nhiét
dd gidm dudi 55°C thi qua trinh tich nwéc dién ra
khéng triét d€, ton nhiéu hoa pham xir Iy, ma chat
lwong nuwéc xa xudéng bién sau qua trinh tach
khong ddm bdo tiéu chuin méi trwong (nhiét do
dau dén gian CNTT - 2 dao dong tir 38 - 47°C), do
d6 can thiét phai xay dwng hé théng gia nhiét cho
dAu thé trén gian CNTT - 2, dm bdo nhiét d6 cta
san phdm dau dén gian CNTT - 2 truedre khi xtr 1y va
tach nwéc khéng thap hon 60°C, d€ nang cao chit
lwong d4u sau khi xtr Iy va bom dén tau chira, dam
bao chat lwong nwéc khi xa ra moi treong.

Hé thong nay phai dap &ng cac yéu cau sau:

+ Hé théng gia nhiét 1ap dat phai phu hop véi
khong gian va trong lwong gi¢i han cta két ciu
chin dé gian CNTT - 2.

+Dap tng vin dé gia nhiét cho khéi lwong san
pham dAu - nwéc dén gian CNTT - 2 dén 13.500
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tin, ham lwgng nwéc trong dau cb thé 1én téi
70%, nhiét do san phidm sau khi gia nhiét khong
dwoc nhé hon 60°C (nhiét d6 dau vao 42°C).

+ Dam bao vin dé an toan va bao vé moi
treong.

Trén gian bom ép nwée duy tri 4p suit via dat
canh gian CNTT - 2 dang st dung 03 tuabin Kkhi
phat dién véi ché do tai 6n dinh 13 2,5 MW dé cung
cip dién cho hé théng lwdi dién ngdm toan mo.
Néu tin dung dwoc lwgng nhiét khi thai cia cac
tuabin khi nay d€ gia nhiét cho dau tho sé la mét
gidi phap mang lai hiéu qua cao.

2. Noi dung nghién ciru

Tlr s6 liéu dw bao vé san lwong dau - nwéc
hang nam (Vietsovpetro, 2008), tinh toan lwgng
nhiét thu héi tir khi x4 ctia tuabin khi cling nhw
danh gia mirc o 4nh hudng ctia viéc lap bo thu hoi
nhiét phia trén dng xa dén ché d6 vin hanh cta
tuabin khi. K&t qua tinh toan cho thdy, viéc 14p 03
bd thu hoi nhiét sé khéng anh hwdng tdi ché do
lam viéc cuia tuabin khi.

V&ikhdi lwong san phdm sé dwa vé gian CNTT

- 2 dé xtr ly va tach nwéc theo so d6 cong nghé
khai thac va xay dung mo6 Bach H6 hiéu chinh nam
2008, va tinh chit, thanh phan diu cia mo6 Bach
H6, d€ nang nhiét do dau tho tir tir 42°C 1én 60°C
can lwong nhiét 1é6m nhatla 9,5 MW. Trong khi d6
v6i 02 bd thu hdi nhiét lam viéc véi hidu sudt 90%
va tuabin khi chay véi cong suat 2,5 MW sé thu
dwoc lwong nhiétla 9,81 MW (cac s6 liéu tinh toan
dwoc thé hién trén bang 1), (Bruce E. Larock va
nnk, 2000).

Hinh 3 cho thay lwong nhiét cin thiét dé gia
nhiét cho diu thé ngip nwéc dwa vé gian CNTT - 2
xt ly va tach nwéc trong giai doan 2011 - 2025.
Qua biéu dd nay, ta thdy rang giai phap xay dung
hé thong gia nhiét cho dau tho trén gian CNTT - 2,
bang cach tin dung nhiét khi thai cta cac tuabin
khi phat dién trén gian bom ép via 1a kha thi, dam
bao an toan va tiét kiém vi khong cin 13p thiét bi
dét phu. Hé théng nay gia nhiét dau thé trén gian
CNTT - 2 Ién trén 60°C dam bao chit lwong dau
sau khi xi¥ Iy va tach nuwéc cling nhw dam bao ham
lwong dau trong nwére via sau khi xt Iy va xa xudng
bién nhé hon 15 ppm, phit hop véi tiéu chudn moi
trudng.

Bdng 1. Bdng tinh lwong nhiét cdn thiét dé nung néng ddu thé tir 42°C 1én 60°C.

Lwu lwgng chatlong dwa vé xi Iy trén gian CNTT - 2 giai
doan 2011+2025 (theo so d6 cong nghé khai thac va xay Cp, . _ALuJQ'Elg
STT dung mé hiéu chinh ndam 2008). ] /kgeC Nam nh_lft cdn
- - — thiét, MW
Dau Nuwée Chatléng
1 7229.8 5999.6 13229.4 2982.2 2011 9.1
2 6195.6 6602.0 12797.6 3119.7 2012 9.2
3 5450.0 7015.0 12465.0 32231 2013 9.3
4 4913.9 7439.2 12353.1 3310.1 2014 9.5
5 4360.7 7452.6 11813.3 3373.2 2015 9.2
6 3889.3 7615.7 11505.0 3441.7 2016 9.2
7 3634.6 73524 10987.0 3457.7 2017 8.8
8 3400.4 7055.2 10455.6 3470.0 2018 8.4
9 3146.5 7177.7 10324.2 3515.1 2019 8.4
10 2962.2 7055.3 10017.5 3535.1 2020 8.2
11 2587.4 5656.3 8243.7 3495.1 2021 6.7
12 2461.1 5750.6 8211.7 3526.3 2022 6.7
13 2329.8 5819.6 8149.4 3556.8 2023 6.7
14 21441 4228.7 6372.8 34453 2024 5.1
15 2014.8 4300.9 6315.7 3483.7 2025 5.1
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Bdng 2. Hiéu qud cta qud trinh tudn hoan, trao d6i nhiét.

Nhiét d6 chat 16ng trwéc khi gia nhiét (dau - nwéc), °C 42
Nhiét d6 chat1dng sau khi gia nhiét, °C 60
Nhiét dung riéng ctia nwér, J/kg.°C 4187.0
Nhiét dung riéng ctia dau, J /kg.°C 1982.5
Ty trong ctia dau, kg/m3 845.2
Hiéu qua qua trinh trao d6i nhiét, % 90%
Hiéu qua thu hdi nhiét khi thai, % 90%

Bdng 3. Nhiét lwgng thu dwoc tir cdc tuabin khi.

Tai Tuabin Lwu lwong Nhiét do Nhiét lwong khi thai dwoc thu hoi| Tong cong (02
khi, MWe khi thai, kg/h  |khi thai, °C |bdi thiét bi thu hoi nhiét MW (1 bd ) chiéc) MW
2.5 72243 387 491 9.81
Biéu dé nhiét lwgng can thiét d& nung nong dau tirng nam trong giai doan 2011+2025
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Hinh 3. Biéu do6 nhiét lwong cdn thiét dé€ nung néng ddu tirng ndm trong giai doan 2011 - 2025,
(Vietsovpetro, 2008).

Trén co sé tinh toan qua trinh trao d6i nhiét
cho lwgng dau tho dwa vé xi Iy trén gian CNTT - 2
theo so d6 cong nghé khai thac va xay dung mo
Bach Hé hiéu chinh nam 2008, tir 420C 1én 620C,
sw hién httu ctia 03 tuabin khi phat dién trén gian
bom ép via PPD - 40.000, khong gian gi¢i han trén
gian CNTT - 2 va mrc d can thiét phai nhanh
chéng xay dung hé théng gia nhiét lam néng dau
trén gian CNTT - 2, d€ ddm bao chit lwgng dau sau
khi xtt ly va tach nwéc cling nhw ddm bao ham
lwong dau trong nwéc sau khi x Iy nho hon 15
ppm, chiing t6i dwa ra giai phap xy dung hé thong
gia nhiét va lam n6ng diu tho trén gian CNTT - 2,
bang cach tin dung nhiét tir hé thdng xa cta cac
tuabin khi nhw sau:

Hé théng thu héi va gia nhiét gom cac thiét bi

dwoc phan b6 déu trén 02 gian PPD - 40.000,
CNTT - 2 va cAu dan ndi gitra 02 gian (Hinh 4).

Trén gian PPD - 40.000:

- Lap d3t 3 thiét bi thu hoi nhiét tir 03 6ng xa
cla cac Gasturbine phat dién, 02 bd lam viéc va 01
b6 du phong v&i cong suat thu héi SMW/ bo.

- 02 bom tuan hoan dau néng (hot oil), (01
lam viéc va 01dw phong).

- Mot ta diéu khién.

- 01 bé gidn nd nhiét.

- 01 bé chira hot o0il va 01 bom bd sung hot oil
cho hé théng.

Trén gian CNTT - 2:

- Lap dit 02 bo thiét bi gia nhiét cho dau thod
tir cc binh tdch C1 - 1, C1 - 2 va C1 - 3 trwdc khi
dén thiét bi xt¢ Iy va tich nwéc EG - 1,EG- 2, EG - 3,
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EG - 4 v&i cong sudt 8 MW/ 01 bd, dit 02 bo nay &
bl6c I'TY.

Trén ciu dan ndi gitta gian PPD - 40.000 va
CNTT - 2, dit tuyén 6ng dan 8 " dwoc boc chit bao
on chéng chay va cach nhiét, c6 nhiém vu dan dau
nong dén thiét bi trao déi nhiét trén gian CNTT - 2
va tudn hoan tré lai thiét bi thu h6i nhiét trén gian
PPD - 40.000, nh¢ hé thdng bom tuin hoan.

Ngoai ra hé théng con lap dat cac van, thiét bi
tw dong hda va cac thiét bi phu tro khic theo yéu
cau cong nghé dé dam bao t6i wu hoda trong qua
trinh thu hoi va gia nhiét, ddm bao an toan cho hé
thong trong qua trinh hoat déng.

Trong qua trinh 1am viéc, ddu néng dwoc bom
day vao hé théng va dugc nung néng 1én 218°C
théng qua 03 bd thu hoéi nhiét, sau d6 dwoc dan
theo dwong 6ng cach nhiét sang trao doi va gia
nhiét cho diu trén gian CNTT - 2 qua 02 b trao
ddi nhiét trén bléc I'TY. Sau khi trao d6i nhiét,
chiing sé dwgc tudn hoan tré lai va tiép tuc dwoc
nung néng qua bo thu héi nhiét va qua trinh nay
s& dién ra lién tuc trong suét qua trinh hé théng
hoat dong.

3. Két qua nghién ciru

Két qua nghién ciru khi dwa vao ap dung, dat
hiéu qua kinh té cao, gidam dwoc lwgng 1én hoa
phdm xt¢ ly dau trén gian CNTT - 2, cling nhw gidam
chi phi so v&i dau tu xay dung hé thdng noi hoi
tiéu chudn da dwoc 13p dait trén gian CNTT - 3,...).
Bén canh do, cac loi ich khac ma giai phap mang
lai bao gom:

- Hé théng vin hanh khéng can nhién liéu,
khong gy 6 nhiém moi trudng;

- Dam bao cho nhiét do cta san pham dau tho
chitra ham lwgng nwéc cao trén gian CNTT - 2 ludn
on dinh trong khoang 62°C + 65°C, ham lwgng dau
trong nwéc dd6ng hanh xa xudng bién sau qua trinh
xtr ly va tach loc luon dam bao dat tiéu chuén, phu
hop v6i tiéu chudn moi treong;

- Pap &ng yéu ciu cong nghé, phu hop voi
khong gian han hep trén gian CNTT - 2, tai trong
cda hé thong thiét bi dwoc phan bo déu trén cac
gian PPD - 40.000, gian CNTT - 2 va ciu dan ndi
gitra 02 gian nén phu hgp véi gidi han cho phép
ctia két ciu chan dé trén cac gian va cu dan (hé
théng ndi hoi tiéu chudn da lap dit trén gian CNTT
- 3 ¢6 trong lwgng hon 300 tin va kich thwéc cia
hé thdng thiét bi 1on khong thé lap dit trén gian
CNTT - 2).

Hinh 5. Thiét bi thu hoi nhiét tir hé théng khi xd
cta tuabin khi phdt dién trén gian bom ép via
PPD -40.000.

A N
Hinh 6. B€ chira va hé théng bom tudn hoan ddu
nong.
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4. Két luidn

Giai phap tin dung nhiét tir hé théng khi xa
cta tuabin khi phat dién trén gian bom ép via PPD
- 40.000 dé gia nhiét diu tho trén gian CNTT - 2,
c6 nhiéu wu diém ro rét :

- Str dung hop Iy mét bang khi 1ap dat thiét bi
trén gian CNTT - 2 va gian bom ép via PPD -
40000; Phan b6 déu trong lwgng hé théng thiét bi
trén gian PPD - 40000, gian CNTT - 2 va cau dan
néi gitra 02 gian;

- Tiét kiém chi phi dau tw xay dwng hé thdng
gia nhiét cho dau thé theo phwong phap truyén
thong, str dung nhién liéu dé dét gia nhiét;

- Gidm thiéu 6 nhiém moi trudmg, do khong
phat sinh thém khi thai khi gia nhiét cho dau thg;

- Hé théng dap g yéu cau cong nghé xir ly
san pham khai thac trén gian CNTT - 2.

Tr két qua dat dworc, can tiép tuc nghién ctru
phat trién viéc tin dung nhiét tir hé thong khi xa
cua tuabin khi phat dién trén cac cong trinh bién
dé dap &ng cac nhu ciu vé nhiét trén cac gian
thudc cAc mé cta Vietsovpetro ndi riéng, cling nhw
cac cong trinh thudc cac cong ty dau khi khac &
thém luc dia Viét Nam n6i chung.
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ABSTRACT

Research to utilize heat from exhaust of gas turbine generator on PPD
- 40,000 to heat crude oil on CPP - 2 platform, Bach Ho Oil field

Vinh Van Tran 1, Khang Thuc Nguyen 2, Vu Hoai Nguyen 1, Tuan Duc Phan !, Vinh Duc Le 3

1 Joint venture Vietsovpetro, Vietnam
2 Vietnam Petroleum Association, Vietnam
3 Faculty of Oil and Gas, Hanoi University of Mining and Geology, Vietnam

Over time, the oil exploited at Bach Ho field has a decrease in temperature, increasing water content,
leading to difficulties in phase separation and transport. Heated crude oil will help the process of
collecting, transporting and processing water out of oil on CPP - 2 platform to achieve high efficiency,
saving and quality of seawater after being treated to meet environmental requirements. On the other
hand, on the PPD - 40,000 water injection rig located next to CPP - 2, there are currently three gas
generator turbines being used to supply electricity to the whole underground grid system, with a large
amount of exhaust heat. Studying the construction of equipment system to take advantage of this waste
heat, using heat for crude oil will be a solution to bring high economic, technical and environmental
efficiency. The research results show that the design and installation of heat recovery units do not affect
the working mode of the gas turbine, in accordance with the space and the weight limit of the rig base
structure, the following oil when heated, processed to ensure quality, and separated water meets

environmental standards to discharge into the sea.



