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Tom tit

Sau 35 ndm thanh Idp, Vietsovpetro dd vuot qua nhiéu khé khdn, thdch thirc, tré thanh cdnh chim ddu dan trong
linh vuc khai thdc ddu khi tai Viét Nam. Véi déi ngii cdn bé, chuyén gia cé trinh dé khoa hoc cao ciing co'sé'vit chdt tuong
xting, Vietsovpetro dé va dang khai thdc hiéu qud, bén viing cdc mé ddu khi tai thém luc dia Nam Viét Nam, nhu'cdc mé:
Bach Hé, Réng, Gdu Trdng, Thé Trdng... Véi tiing giai doan khai thdc mé, Vietsovpetro da thuc hién nhiéu nghién citu,
thir nghiém dé dua ra nhitng lua chon céng nghé khai thdc phi hop, téi uu cho hai ddc trung co bdn ciia dau khai thdc
tai cdc mé ciia Vietsovpetro, dé la ddu trong dd méng va ddu nhiéu paraffin c6 dé nhét va nhiét dé déng ddc cao.

Trong bai bdo nay, nhém tdc gid téng két, rit ra cdc bai hoc kinh nghiém trong nghién ciu, lua chon va trién khai
cdc gidi phdp c6ng nghé trong linh vu'c khai thdc dédu khi & cdc mé ngoai khai ctia Vietsovpetro, dong thai ing dung cho
cdc mé khdc tai thém luc dia Nam Viét Nam, déng gop cho su phdt trién cua Vietsovpetro néi riéng va Nganh Dau khi
Viét Nam noi chung.

Turkhéa: Céng nghé khai thdc, bom ép nudc, vdn chuyén khi.

1. Qua trinh nghién ctu, ing dung, phat trién céng

nghé va gia ting san luong khai thac dau khi &
Vietsovpetro

Giai doan 1986 - 1991 la thai ky dau khai thac cac mo
dau clia Vietsovpetro. Nang lugng via clia giéng dau & thoi
ky nay rat cao nén phuong phap khai thac dau tu phun
dugc lua chon. Theo tién trinh khai thac, nang lugng via
cUa giéng bi suy gidm, cac phuang phap khai thac dau co
hoc dugc nghién ctu va dua vao trién khai va ap dung.
Trén co s6 kinh nghiém tai cac mé dau trén thé gidi [1,
2], Vietsovpetro da tién hanh nghién ctu va danh gia céc
phuang phap khai thac khac nhau, tir &6 lua chon phuong
phap phu hap véi diéu kién cu thé tai mé Bach H6 va Réng
clia Vietsovpetro.

Céc giéng dau tai moé Bach HS va mé Réng c6 d6 sau,
nghiéng rat 16n nén cac phuang phap khai thac dau co hoc
nhu may bom ngam c6 can truyén luc (may bom can kéo,
may bom xo0dn) va may bom phun tia khéng thé ap dung.
Phuang phap khai thac dau bang khi nén (gaslift), bam
dién ly tdm ngam va may bom piston thuy luc ngam dugc
danh gia s bo la phu hgp vai diéu kién khai thac tai cac
md cua Vietsovpetro da dugc nghién cliu va thi nghiém.

- Phuong phap si dung mdy bom piston thuay luc
ngam:

Tai gian c6 dinh MSP-1 da tién hanh thi nghiém khai
thac dau bang may bom piston thay luc ngam. Tuy nhién,
t6 hgp may bom piston thay luc nay da ngting hoat déng
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sau thai gian ngan th nghiém do cac chat can ban, tap
chat co hoc lam hédng may bom. Nhu vay, thtr nghiém khai
thac dau bang may bom piston thiy luc ngam tai gian
MSP-1 mé Bach HS cho thdy phucong phap nay khéng
hiéu qua véi cac via dau c6 chira ham lugng I6n cat, can
ban va tap chat co hoc.

- Khai thac dau bang bom dién ly tam ngam:

Giai doan 1991 - 1998, bom dién ly tam ngam da dugc
tién hanh th nghiém st dung tai md Bach HGS va Rong.
Tuy nhién, két qua thr nghiém tai mé Bach H6 khong kha
quan do nhiét do via dau clia mé Bach Hé tai thoi diém
tht nghiém rat cao (> 100°C), lam héng cap dién ca may
bom. Tai md Réng, thi nghiém dugc tién hanh ti nam
1995. So véi mé Bach HE, nhiét d6 via dau & mé Rong thap
hon nén céac su ¢ vé cap dién ctia bam dién ly tdm ngam
khoéng xay ra. Tuy nhién, dac diém cac tang tram tich cda
mo Réng la cat két bé roi nén lugng cat, tap chat co hoc
trong san phadm kha I6n. Bom dién ly tdm ngam hay bi su
c6 va phai thudng xuyén ngling van hanh khai thac. Nhu
vay, két qua th nghiém khai thac dau bang bom dién ly
tam ngam tai moé Bach HE va Rong cho thay phuong phap
nay khong hiéu qua doi véi cac via dau cé nhiét do cao va
via dau chiia ham lugng |6n cat va tap chat co hoc.

- Khai thac dau bang gaslift:

Nam 1994, Vietsovpetro bat dau thir nghiém khai thac
dau bang phuong phap gaslift, st dung khi déng hanh.
K&t qua nghién ctu thuc té tai cac giéng clia Vietsovpetro
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cho thdy phuong phap khai thac gaslift dat hiéu qua
VGi toan bod cac giéng sau, giéng c6 luu lugng 16n,
nho, giéng khai thac & cac via dau c6 nhiét d6 cao,
hé s6 khi dau cao va ngay ca cac tang san pham chua
cat, tap chat co hoc v6i ham lugng nuéc dén 98%
va khéng phu thudc vao d6 nghiéng cua giéng. Bay
chinh 1a nhiing uu diém vuat troi clia phuong phap
gaslift so véi cac phuong phéap khai thac co hoc khac,
hoan toan phu hgp véi diéu kién khai thac dau tai cac
md cUa Vietsovpetro.

Trén co s& két qua thd nghiém thanh cong khai
thac dau bang gaslift & cac diéu kién tai nhiing tang
san phadm khéac nhau, Vietsovpetro da quyét dinh
ap dung phuong phap khai thac dau bang gaslift
cho toan bé cadc mo cula Vietsovpetro t nam 1997.
Hién nay, hé théng khai thac dau tai cac mé cla
Vietsovpetro dang hoat dong 6n dinh va hiéu qua
vGi 91% quy giéng khai thac bang phuong phap
gaslift. Day la thuc té chiing minh khai thac dau bang
phuong phap gaslift phu hop véi diéu kién khai thac
tai cdc md cula Vietsovpetro. Ngoai viéc lua chon
dugc phuong phép khai thac phtu hgp, cadc phuong
phap: bom ép nudc duy tri dp sudt via, x ly vung can
day giéng... da gop phan khéng nho trong viéc gia
tang hé s6 thu hoi dau va tang cudng khai thac dau
G Vietsovpetro.

1.1. Quy giéng khai thdc

Téng quy giéng khai thac & Vietsovpetro phat
trién kha 6n dinh va tang dan theo tiing nam. Dén
cudi nam 2015, tdng cdng c6 304 giéng khai thac,
trong do, & giai doan 1987 - 1996 quy giéng tu phun
tang dan va dat dinh 103 giéng. Giai doan 1997 - 2010
quy giéng tu phun duy tri n dinh va ghi nhan gia
tang dan cla quy giéng gaslift. Viéc duy tri 6n dinh
trong thoi gian dai tirnam 1997 - 2010 clia quy giéng
tu phun va gaslift da chiing minh su hgp ly trong 4p
dung ché dé céng nghé khai thac cho cdc mo dau khi
cUa Vietsovpetro. TU nam 2011 dén nay, quy giéng tu
phun suy gidm rat nhanh trong khi quy giéng gaslift
tang doét bién do ap suat via suy gidam nhanh va dé
ngap nudc clia sdn pham tang cao hon 50%. T nam
2013, khi mo Thoé Trang vai hé s6 khi dau cao dugc
dua vao khai thac, s6 lugng giéng tu phun da tang
Ién dang ké. Dén cudi nam 2015, quy giéng tu phun
c6 27 giéng (8,7% t6ng sb giéng khai thac) con quy
giéng gaslift la 276 giéng (91% téng s6 giéng khai
thac). Hién nay, Vietsovpetro chi c6 mét quy giéng
khai thac bang bom dién ly tam ngam...

1.2. Cdc c6ng nghé khai thdc ddu khi dp dung thanh céng &
Vietsovpetro

1.2.1. Phuong phdp khai thdc déu tu phun

Phuong phap khai thac dau khi dugc st dung dé nang chat
long tir day giéng 1én bé mat dua vao nang lugng via goi la
phuong phép tu phun. So do thiét bi long giéng cutia giéng khai
théac tu phun tuang déi don gian (Hinh 2). Trén éng khai thac co
trang bi cac tui treo (mandrel) chia van gaslift € ¢ thé chuyén
déi tur khai thac tu phun sang gaslift ma khéng can sta giéng.
Giéng tu phun thudng co luu lugng 16n va khéng mat thém
chi phi dé khai thac dau nén la phuong phap khai thac cé chi
phi thap nhat, nhung dem lai hiéu qua cao nhat. Tuy nhién, cac
giéng dau khai thac tu phun thudng c6 ap suat miéng tuong
dd6i cao, nén thudng gay ra nguy co mat an toan trong qua trinh
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Hinh 1. Su phdt trién ciia quy giéng khai thdc & céc mé cta Vietsovpetro
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Hinh 2. Cdu tric dién hinh bé thiét bi long giéng tu phun va gaslift (a), cdu tric dién hinh
bg thiét bj long giéng khai thdc/bam ép ddng thoi nhiéu via (b)
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van hanh. Vi vay, yéu cau vé tiéu chudn déi véi
hé théng thiét bi long giéng, miéng giéng la rat
cao va doi hoi phai tuan tha nghiém ngat trong
qua trinh van hanh giéng.

1.2.2. Phuong phdp khai thdc ddu béng gaslift

Khai thac dau bang phuong phap gaslift la
mot trong cac phuong phap khai thac co hoc
dugc ap dung cho cac giéng dau khong thé tu
phun hodc tu phun nhung khéng dat dén luu
lugng yéu cau. Trong phuong phap nay, khi nén
dugc dua vao khoang khong vanh xuyén gilra
c6t 6ng chéng khai thac va 6ng khai thac, sau
dé di qua van gaslift vao bén trong 6ng khai
thac. Tai day, khi bom ép va khi tach ra tur chat
I6ng via cling hoa trén vai chat 1dng, tao thanh
mot hén hgp khi long co ty trong nho sao cho
ap suat day giéng dd nang hén hgp lén trén
bé mat. So d6 cau tric hé thong thiét bi long
giéng gaslift tuong tu giéng tu phun (Hinh 2a).
Uu diém cda khai thac dau bang gaslift & diéu
kién bién la: phu hop véi md dau co chi s6 khi
dau cao, quy trinh van hanh giéng don gian,
thiét bi long giéng gaslift it chiu anh hudng bai
cac tap chat co hoc va cac yéu t6 ap suat, nhiét
do, khéng c6 nhiing han ché vé kich thudc 6ng
chéng khi tha thiét bi long giéng, thuc hién viéc
sla ch(ta thiét bi long giéng (thay van) chi bang
ky thuat cap tdi... Qua trinh van hanh cac giéng
gaslift tai md Bach H8 va Réng nhiing ndm qua
cho thay, hiéu qua tuyét déi véi cac giéng dau
c6 diéu kién via cta cac tdng san phdm khac
nhau, ciing nhu hoan toan phu hgp véi ca sé ha
tang va hé thong trang thiét bi cobng nghé trén
bé mat hién co tai cdc md dau khi ngoai khoi
cla Vietsovpetro.

Hién nay, khai thac dau bang phuong phap
gaslift & Vietsovpetro ¢ 2 dang: phuong phap
gaslift lién tuc va chu ky. Trong qua trinh van
hanh cac giéng khai thac bang phuong phap
gaslift, Vietsovpetro thudng xuyén tién hanh
nghién ctru cac gidi phdp nham nang cao hiéu
qua lam viéc. Trong d06, cac giai phap t6i uu hda
ché d6 lam viéc cta giéng hodc nhém giéng,
thay van gaslift nham tang d6 sau dan khi dem
lai hiéu qua cao va thudng xuyén dugc thuc
hién... Bén canh d6, mot sé giai phap nhu su
dung con thoi ddy st dung cho giéng gaslift
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dinh ky, 13p dat cac van gaslift dinh ky diéu khién bang ap suat dugc
th nghiém ngoai cong trinh bién, nhung khéng mang lai hiéu qua.

Trong qua trinh hoan thién khai thac dau bang gaslift phai ké dén
gidi phap khai thac déng thdi nhiéu via san phdm trong cing mét
giéng. Gidi phap nay da dugc thir nghiém lan dau tai giéng 441/BK8
& md Bach H6 nam 2011 va sau d6 iing dung réng rai cho cac giéng
cla Vietsovpetro vdi cac uu diém: cho phép nang cao san lugng dau
va hé s6 str dung giéng, han ché cac qua trinh phuc tap khi khai thac
giéng dau cé luu lugng thap do hinh thanh ldng dong paraffin, giam
chi phi san xuat do han ché sé lan stra chiia giéng 16n... nang cao san
luong khai thac va tiét giam chi phi san xuat.

1.2.3. Phuong phdp khai thdc s&r dung bom dién ly tam ngam

May bom dién ly tdm ngam dugc thiét ké dé bom chat 16ng tu
day giéng lén bé mat. Pong co dién dugc cung cap dién nang nhg
hé théng cap dan tir miéng giéng xudng. T6 hgp may bom dién dugc
tha xubng giéng thap hon muc thiy déng khoang 150 - 300m. Luc
may bom lam viéc, chat 16ng sé dugc ddy vao cot éng khai thac va
dua lén bé mat, cap dién dugc kep chat & phia ngoai. Hé thong thiét
bi I6ng giéng va bé mat cla giéng bom dién ly tam ngam dugc thé
hién tai Hinh 3. S& dung phuong phap khai thac bom dién ly tam
ngam cé uu diém la cho luu lugng I6n (d€n 30.000 thung/ngay), phu
hap véi cac giéng c6 d6 ngap nuéc cao va hé sé san pham Ién. Tuy
nhién, phuong phap nay cing c6 nhiing nhugc diém nhu can mang
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Hinh 3. So d6 cdu triic dién hinh bd thiét bj long giéng va bé mdt cia giéng bom dién ly tdm ngdm (a),
t6 hap cdu triic dién hinh bé thiét bi két hop gaslift va bom dién ly tdm ngdm (b)
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lugi dién day da cong suat va 6n dinh, cat hodc tap chat
cd hoc trong sdn pham va nhiét d6 cao lam gidam dang ké
tudi tho clia may bom va chi phi sta chita may bom cao.

Thoi gian gan day, cac giéng dau cé dé ngap nudc
tang cao va ap suét via thap, hiéu qua cta phuong phap
khai thac bang gaslift gidm. Do d6, bom dién ly tam ngam
da dugc thu nghiém trd lai tai cac méd cla Vietsovpetro
Vi viéc st dung cac loai may bom thé hé mdai két hgp vai
khai thac bang gaslift. Trong nhitng nam 2014, 2015 da c6
4 giéng 503/MSP5, 1116/MSP11, 421/BK2, 430/BK3 dudc
trang bi t& hgp thiét bi két hgp gaslift va bom dién ly tam
ngam. Céc giéng thir nghiém da cho hiéu qua tot hon. Sau
khi bom dién ly tdm ngam hoat dong dugc moét thai gian
tuong déi dai thi bi héng va da dugc chuyén sang khai
thac bang gaslift. Pén cudi nam 2015, chi con duy nhat
giéng 430/BK3 khai thac bang bom dién ly tam ngam va
van duy tri dugc luu lugng khai thac hang ngay lén.

1.3. Cdc phuong phdp xir ly viing lén cén ddy giéng

Vi muc dich nang cao hé s6 thu hoi dau va tang
cudng khai thac, cdc phuong phép tac déng 1én vung lan
can day giéng da dugc Vietsovpetro thuc hién thudng
xuyén. Hai phuong phéap thudng dugc st dung hién nay
tai cdc mo cla Vietsovpetro la nit via thay luc va xt ly acid
vlung can day giéng, trong do:

o]
FCV-1189
4"-2500

- Véi cac giéng bom ép: xtr ly acid mudi va acid sét
tiéu chuan;

- VGi cac giéng khai thac: xt ly acid nhiét, acid mudi
va acid sét tiéu chudn, tién hanh nut via thay lug;

- Viéclua chon phuong phap xt ly phu thudc vao céac
diéu kién dia chat - ky thuat clia ting giéng cu thé.

1.4. Céng nghé bom ép nuéc, duy tri dp sudt via tai cdc
mé cua Vietsovpetro

Mét trong nhiing giai phap dong vai tro quan trong
trong 35 nam khai thac dau cda Vietsovpetro la giai phap
st dung nudc bién dé bam vao via nhdm duy tri 4p suéat
via.

Trudc day, tai md Bach H6 da xay dung va st dung hé
thong duy tri ap suat via PPD-5000 (cong suat 5.000m3/
ngay) tai gian MSP-8 va MSP-9. Tuy nhién, trén cac gian
nhe (BK) va gian c6 dinh (MSP) viéc b6 tri cac thiét bi cho
hé théng duy tri dp suat via cuc bé sir dung cac loai bom
Y3UIMK hoac FMC rat kho khan, trong khi hé théng duy tri
ap suat via trung tdm clia md Bach HG (gian PPD-30000
trong khu vuc gian céng nghé trung tam sé 3 vai cong
suat 30.000m3*/ngay va gian PPD-40000 trong khu vuc
gian cong nghé trung tam s6 2 vdi cong suat 40.000m?3/
ngay) dap ung dugc tat ca cac yéu cau bom ép clia cac
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Hinh 4. So d6 hé thdng x Iy nudc bom ép tai cdc cdc gian duy tri dp sudt via
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Bang 1. Dinh miic héa phdm st dung dé xir Iy nuéc bom ép

1T Héa pham xi ly
Hoéa phdm diét khuan ban dau (dugc
1 taotu nudc bién nha hé théng
Hypochlorite Generation)

Pinh muc, ppm

2,5

2 Hoéaphdm keo tu 2,5-2,7
3 Hoéaphdm doéng tu 2,0

4 Héa phim chéng tao bot 0,7-1,0
5  Héa phdm khiroxy hoa tan 6,0-8,0
6  Hoaphdm diét khuan (Biocide) 450 - 550
7  Héa phdm Uc ché chéng &n mon 5,0-6,0

@ Khu vuc khai thac dau
@ Khu vuc bom ép nuéc

Ranh gigi dau - nudc nhan tao

'II' \%E Giéng khai thac dau

thdng diing va & ngang
| N\, Giéng bom ép nudc
21F “N'théng diing va & ngang
Hinh 5. So d6 thiét ké khai thdc va bom ép nudc tang dd mong nit né mé Bach Ho

khu vuc dang khai thac cling nhu nhiting khu vuc trién vong cua
cac L6 09-1 va 09-3 noi chung (&p suat tai dau ra ctia may bom la
250at). Hién nay, khéi lugng nudc bom ép thuc té binh quan méi
ngay cla hé théng duy tri ap suat via tai L6 09-1 va L6 09-3 chi
dat khodng 54% so véi téng cdng sudt tiém niang nén nudc dung
dé bom ép cla hé thédng duy tri ap sudt via tai cdc mé dau cla
Vietsovpetro chi dugc cung cap béi cac tram PPD-40000 va PPD-
30000, hai tram PPD-5000 dang dugc bdo quan va bao dudng ky
thuat thudng xuyén.

K&t qua nghién ctiu va kinh nghiém xu ly nudc bién dat tiéu
chudn bom ép tai cdc mé cuia Vietsovpetro cho thay can s dung
7 loai héa phadm khéac nhau dé xt ly:

- Héa phadm diét khudn ban dau (Sodium Hypochlorite);
- Hoéa phdm keo tu;

- Hoéa phdm déng ty;

- Hoéa phdm chéng tao bot;

- Héa phdm kh{r oxy hoa tan;

- Hoa phdm diét khuan;

- Hoéa phdm uc ché chéng an mon.

Hinh 4 thé hién so dé hé théng xtr ly nudc bom ép tai cac
gian duy tri ap suat via cla Vietsovpetro. Dinh muc st dung hoa
pham dugc thé hién tai Bang 1.
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Hang

(Téng ham lugng clo tu do)

Cemaco, Thuan Phong

Baker Hughes, Thuan Phong

Baker Hughes, Wacker Silicone, Behn Meyer
Baker Hughes, Esseco, Cemaco, William Blythe,
Behn Meyer, Leko Chemicals

Baker Hughes, Esseco, Cemaco, William Blythe,
Behn Meyer, Leko Chemicals, DPEC, Khang Thinh
Baker Hughes, Clariant Oil Service, PT Clariant

Thanh c6ng nhat cua Vietsovpetro trong cong
tac nghién ctu bom ép nudc, duy tri 4p suat via
phai ké dén nghién ctru va 1an dau tién thi nghiém
thanh céng & tdng da mong mé Bach HE. Pay la
phuong phap mang tinh dot pha vé ky thuat cta
Vietsovpetro do tang méng md Bach Hé la via dau
rat dac trung (dau trong d& méng nut né), chua
tiing phat hién cac via dau tuong tu trén thé gidi,
nén chua c6 kinh nghiém vé thiét k& khai thac
cac doi tugng nay. Tuy nhién, cac chuyén gia cua
Vietsovpetro da thiét k& khai thac thanh cong dé
thuc hién khai thac dau trong tang da mong mo
Bach H8 c6 hiéu qud. Theo d6, Vietsovpetro da
trién khai bom ép nudc xuéng tang méng mé Bach
HS trén nguyén tac bom xuéng vung déy via tdng
mong dé tao ranh gidi dau - nuéc nhan tao [1]. So
d6 thiét ké khai thac va bom ép nudc tdng mong
mo Bach H6 thé hién trong Hinh 5.

Nam 2011, cdng trinh “Tim kiém, phat hién va
khai thac c6 hiéu qua cac than dau trong da méng
granitoid trudc Dé Tam bé Cliu Long, thém luc dia
Viét Nam” da dugc Nha nudc tang Giai thuéng H6
Chi Minh.

Tinh dén dau nam 2016, riéng khu vuc trung
tdm tdng méng md Bach HE da khai thac dugc
han 160 triéu tdn dau va van tiép tuc la doi tugng
khai thac chud luc va hiéu qua cla Vietsovpetro.
Day chinh la minh chiing khang dinh thanh céng
trong céng tac thiét ké khai thac mé déi véi tang
da méng mo Bach HS clia Vietsovpetro.

Hién nay, téng quy giéng bom ép cac mé cua
Vietsovpetro dat 77 giéng. Trong giai doan 1994
- 2004, do san lugng dau khai thac I6n va tang
theo tling nam, nhu cau bom ép nudc cling tang
nhanh va dat gid tri cuc dai 20,514 triéu m3/nam,
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sau d6 giam dan, phu hop vai ché dé khai thac moé. Dén
dau nam 2016, Vietsovpetro da bom ép téng cdng khoang
316 triéu m? nudc, dat hé sé bu bom ép 79,5%. Déi véi cac
giai phap bom ép nudc, thai gian gan day, Vietsovpetro
da tién hanh thi nghiém mét sé cong nghé méi nhu bom
khi nudc luan phién nham giam lugng nudc bom ép, bom
vi sinh héa ly tai mét s6 khu vuc thudc tang tram tich...
Cac cong nghé trén budc dau da dem lai hiéu qua dang
ghi nhan, la cc s quan trong dé ti€p tuc thir nghiém va
ti€n tGi ap dung dai tra cho cac mé nham tang cudng hiéu
qué bom ép va nang cao hé s6 thu héi dau tai cdc mo cua
Vietsovpetro.

2. Thu gom va van chuyén khi déng hanh

Dau khai thac tai cdc mo dau khi luon kém theo mot
lugng nhat dinh khi d6ng hanh. Tur khi khai thac dong
dau dau tién vao nam 1986 dén nam 1996, toan bd luong
khi déng hanh tach ra 8 moé Bach H6 va Rong tai cdc md
cla Vietsovpetro déu bi dét bo trén cac duéc & cac gian
c6 dinh (MSP, RP-1) va gian cong nghé trung tam s6 2. Tu
dau nam 1996, Vietsovpetro bat dau thuc hién thu gom
khi dong hanh bang du an dudng 6ng Fast-track BK2 -
Dinh C& dai 120km. Khi d6, chi mot phan khi tach ra trén
cac gian nhe & khu vuc tdng méng mé Bach H6 dugc thu
gom va van chuyén vao bd cho nhu cau cila Nha may
bién Ba Ria.

Viéc tang cudng tién doé khai thac dau & tang méng
mé Bach HG, khéng nhimng dua san lugng khai thac dau
cla Vietsovpetro tdng nhanh ma lugng khi déng hanh
tach ra cling rat 16n. P& thu gom khi déng hanh tach ra
va dap Ung kha nang van chuyén vao ba clia dudng éng
Bach Hé - Dinh C8, gian nén khi nhd (MKS) bén canh MSP-
4 céng sudt 1 triéu m*/ngay dugc xay dung va dua vao van
hanh cu6i nam 1996, gian nén khi trung tdm (CCP) bén
canh gian cédng nghé trung tam s6 2 & mé Bach HG, cong
suat 6,5 triéu m3/ngay dua vao hoat déng nam 1997 va
gian nén khi mo Rong DGCP, céng suat 1 triéu m3/ngay,
nam 2010. Nhu vay, phan I6n khi tach ra tur dau trén cac
cbng trinh bién tai cdc mé cla Vietsovpetro da dugc xir ly
qua hé théng cac gian nén khi dat tai mé Bach H6 va Réng,
sau dé dung cho nhu cau tai cdc mo clia Vietsovpetro va
van chuyén vao ba.

Ngoai cong trinh bién, khi sau hé théng cac gian nén
dugc st dung cho muc dich khai thac dau bang phuong
phap co hoc gaslift, khi vao bd dugc dung cho nganh
céng nghiép khi ctia Tap doan Dau khi Viét Nam.

Gian nén khi trung tam CCP ti€p nhan khi tach ra tu
cac binh tach cdp 1 (NGS) cia mot s6 gian ¢6 dinh (MSP)

va tu thiét bi tach khi so bé (UPOG) dat trén cac gian nhe
khu vuc phia Nam mé Bach H6S. Ngoai ra, trén gian nén khi
trung tdm con ti€p nhan khi tir cdc mo clia cac nha diéu
hanh khéc trén thém luc dia Nam Viét Nam, nhu: Su T
Den, Té Giac Trang, Hai S& Den, Hai Su Trang... Gian MKS
ti€p nhan khi tach ra trén cac gian MSP phia Bac moé Bach
HGS (MSP-3, 4, 5, 6, 7, 8) va khi nén tir bac tach cdp 2 trén
MSP-4. Gian nén khi mo Réng (DGCP) ti€p nhan khi tachra
tur mo Rong trén cac gian c6 dinh RP-2, RC-2, RP-3 va cac
gian nhe RC-DM, RC-4, RC-5.

Thanh céng clia xay dung hé théng cong nghé thu
gom, xt ly van chuyén khi tai cdc mé cua Vietsovpetro da
g6p phan dat nén mong cho su hinh thanh va phat trién
nén cong nghiép khi ctia Tap doan Dau khi Viét Nam, tiéu
biéu la cdc cum Khi - Bién - Dam Phu My. Cong suat nén
khi hién tai trén cac cong trinh bién cla Vietsovpetro la
8,5 trieu m3/ngay. T8 hgp may nén khi mgi (Train F) trén
gian nén khi trung tam dugc dua vao st dung ndam 2015
da cho phép nang cao cong suat nén khi tai cac mo cla
Vietsovpetro lén dén 10,1 triéu m3/ngay. Tuy nhién, viéc
thu gom khi t mé Pai Hung va khi - condensate Thién
Ung sé dugc dua vao van hanh trong thoi gian t6i va van
chuyén vé mé Bach H6. Cling véi cac cong trinh khai thac
dau khi méi dua vao van hanh, sé dat ra nhu cau ting
céng sudt nén khi trén cac gian nén khi tai cac mé cua
Vietsovpetro [4].

3. Hé théng thu gom, xt ly va van chuyén dau tai cac
mé clia Vietsovpetro va cac mé két ndi

Hé théng cdng nghé thu gom va van chuyén san
pham khai thac déng vai trd rat quan trong trong dam
bado san lugng, duy tri hoat dong khai thac lién tuc tai
cdc mo cla Vietsovpetro. Dau khai thac tai cac mo cla
Vietsovpetro c6 dac trung la ham lugng paraffin, d6 nhét
va nhiét d6 dong ddc cao nén viéc thu gom, xtr ly va van
chuyén nay gdp nhiéu théach thuc, dac biét déi vai diéu
kién ngoai khoi. Suét han 30 nam khai thac va van hanh
mo, nhiéu giadi phap cong nghé da dugc nghién ciu va
trién khai ap dung tai cdc mé cla Vietsovpetro [3]. TU cac
két qua nghién ctu phong thi nghiém va tng dung thu
dugc trén cac cong trinh bién cua Vietsovpetro, da hinh
thanh maét hé théng thu gom, x& Iy va van chuyén dau va
khi cho L6 09-1 hgp ly khoa hoc, phu hgp véi dac tha clia
tung thdi ky phat trién mo, cu thé:

- St dung gidi phap gia nhiét dau véi xtr ly bang hda
pham khong chuyén dung Crompic dé van chuyén bang
dudng 6ng & thai ky dau khai thac mé Bach HG;
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- Van chuyén san phdm khai thac bang nang luong
via & diéu kién nhiét d6 dau thap hon nhiét d6 dong dac
cua thai ky khai thac dau trong da méng;

- Van chuyén dau bao hoa khi, dung thiét bi tach khi
56 bo cho thai ky khai thac dau ngam khi cao va luu lugng
16n;

- S dung dia nhiét x{r ly dau dé van chuyén di xa,
dung cho thai ky khai thac dau cé nhiét dé miéng giéng
thap va thu gom, van chuyén dau cac mé két néi;

- St dung condensate sdn c6 tai cong trinh bién, lam
lodng dau nhiéu paraffin, dé van chuyén dau ti md nay
dén mé khac;

- Coéng nghé bam bé sung nuéc bién vao dudng 6ng
dang van hanh dé tdy rra 1dng dong paraffin, dung dé
thay thé hé théng phong thoi khéng dugc thiét ké va lap
dat trén cac cong trinh khai thac dau khi ctia Vietsovpetro.

Viéc nghién ctu ap dung cac cong nghé van chuyén
dau nhiéu paraffin, dac biét 1a van chuyén dau vai cac gidi
phap phi truyén théng déng mét vai trd quan trong trong
coéng tac khai thac dau lién tuc va hiéu qua & cdc mé cua
Vietsovpetro. D&n nay, hé théng thu gom, xtr ly va van
chuyén dau va khi tai cdc mé cua Vietsovpetro da va dang
dugc van hanh hiéu qua véi hon 400km két néi hon 40
c6ng trinh bién vdi nhau.

K&t qua cla viéc st dung cac gidi phap cong nghé
néu trén cho phép Vietsovpetro két néi thanh cong mo
Ca NgurVang ctia Céng ty Lién doanh Diéu hanh Hoan Va
(Hoan Vu JOCQ) diéu hanh, cac mé Gau Trang, Thé Trang
vao cG s& ha tdng md Bach HE, md Nam Réng - D6i Méi
cla Cong ty Dau khi Viét - Nga - Nhat (VRJ) vao mo Rong.
M6 hinh khai thac két nGi mo tai Vietsovpetro da va dang
dem lai hiéu qua kinh té to 1&n [5]. M& hinh nay con méra
hoat dong méi cho Vietsovpetro, d6 la cung cap dich vu
van hanh mo két néi clia cac cong ty diéu hanh khai thac
ngoai Vietsovpetro.

Ngoai ra, cdc mo dau tiém nang mdi, hay cac mé dau
dang khai thac, nam can bién vai L6 09-1 khi da qua thoi
ky khai thac dinh, vao thai ky khai thac suy gidm, sé dugc
nghién ctu phat trién dé két néi vai co s& ha tang cac moé
Bach HG va Rong clia Vietsovpetro. Day la giai phap md ra
trién vong phat trién va dua cdc mé dau nhé ctia Tap doan
Dau khi Viét Nam vao khai thac sém.

4. Két luan

- Viéc lua chon thanh cong phuong phap khai thac
¢o hoc sau giai doan ty phun déng vai tro vo cung quan
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trong trong qua trinh khai thac dau cda Vietsovpetro. Kinh
nghiém hon 30 ndm van hanh khai thac tai cac mé Bach H6,
Rong, Gau Trang, Tho Trang... cho thay, khai thac dau bang
gaslift la phuong phap dat hiéu qua cao nhat, phu hgp véi
diéu kién cu thé ctia cdc mé dau khi cta Vietsovpetro. Su
dung phuong phap bom dién ly tam ngam cho céc giéng
khai théac tai cac tang san pham c6 nhiét do cao (hon
100°C) va phuong phap mdy bom piston thiy luc ngam
va bom dién ly tam ngam déi véi cac giéng khai thac cac
via dau cé chita ham lugng I6n cét, cac loai can ban va tap
chat co hoc tai cac mo chia Vietsovpetro 1a khédng phu hap;

- Lan dau tién trén thé gidi, Vietsovpetro da tha
nghiém va ap dung thanh céng gidi phap bom ép nudc
duy tri 4p suét via cho tdng d& méng md Bach HE (noi
tap trung phan l6n trir lugng dau thu héi cia moé Bach
HE). Pay la thanh tuu to 16n cla tap thé lao déng qudc
té Vietsovpetro, gop phan quan trong duy tri san lugng
khai thac, mé& ra khuynh huéng nghién ctu va ap dung
giai phap bom ép nudc cho cac tang da mdng nit né khac
trén thé gidi;

- Viéc thu gom khi déng hanh, xay dung hé théng
céac gian nén khi & cdc md Bach HS va Réng da cho phép
Vietsovpetro tan dung dugc nguén khi déng hanh tach
ra dé€ st dung cho nhu cau khai thac dau bang gaslift va
van chuyén vao bd cho nhu cau cong nghiép cha dat
nudc. Chinh cong tac thu gom va van chuyén khi vao bo
clia Vietsovpetro da dat nén moéng cho su phat trién cla
nganh cong nghiép khi tai Viét Nam; sy hinh thanh cac
cum céng nghiép khi - dién - dam da va dang gop phan
dam bdo an ninh nang lugng, dap Ung nhu cau phat trién
kinh té dat nudc;

- Cbng nghé van chuyén dau ngoai khai cdc mé clia
Vietsovpetro bang viéc st dung t6 hop cac gidi phap cong
nghé, bao gbm ca giai phap phi truyén thong, da lam nén
thanh céng trong céng tac thu gom, x& ly va van chuyén
dau nhiéu paraffin bang dudng 6ng ngam & ngoai khoi
thém luc dia Nam Viét Nam. Két qua da dua ra md hinh
thu gom, van chuyén dau va khi cac mé két ndi & khu vuc
L6 09-1, ma ra khuynh hudng két néi cac mo dau khi tai
thém luc dia Nam Viét Nam, dat nén méng cho viéc xay
dung mét t6 hop khai thac dau, thu gom khi théng nhat,
tap trung tai thém luc dia Nam Viét Nam, dem lai hiéu qua
kinh té to 16n;

- Bach H& va Réng la nhiing mé khai thac dau va khi
chinh cua Vietsovpetro da & giai doan cudi clia thai ky khai
thac. Do dé, trong béi canh gia dau thé gidi duy tri & muc
thap va chua phat hién dugc cdc mé dau khi 16n, dé khai
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thac hiéu qud, vuot qua thai ky kho khan, Vietsovpetro
can tiép tuc tap trung nghién ctu ting dung cac giai phap
khoa hoc - cdng nghé trong linh vuc khai thac, t6i uu hda
gaslift, bom ép duy tri 4p suat via va xtt ly viing lan can day
giéng dé nang cao hé s6 thu héi dau.
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Summary

After 35 years of establishment, Vietsovpetro has overcome many difficulties and challenges to become the pioneer
in petroleum production in Vietnam. With its excellent technical staff, specialists with high scientific level, and adequate
infrastructure, Vietsovpetro has effectively and sustainably exploited oil and gas fields in the southern continental shelf
of Vietnam, such as Bach Ho, Rong, Gau Trang, and Tho Trang, etc. Depending on the stage of production, Vietsovpetro
has implemented several research projects and testing to optimise and choose the best technology for production, corre-
sponding to two particular characteristics of oil in Vietsovpetro’s fields (oil in basement and oil with high paraffin content,
high viscosity and high pour point temperature).

In this paper, the authors summarise the lessons learned in the research as well as the selection and development
of technological solutions for Vietsovpetro’s offshore oil and gas production. These results can also be applied to other
blocks in the southern continental shelf of Vietnam, thus contributing to the development of Vietsovpetro in particular
and the oil and gas industry of Vietnam in general.

Key words: Production technology, water injection, gas transportation.
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