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Tom tat

Trit lrgng ddu tdng méng Bach H6'thuéc nhém cucIon. Sau hon 30 ndm khai thdc, dén nay trit lgng thu héi con lai ¢6 khd ning khai

thdc ciiamé Bach Hé dang ton tai trong: (i) cdc khe niit, hang héc chua khai thédc & phdn néc ciia thén ddu; (ii) hé théng khe niit Ion (macro)
thudc phén giita cia thdan ddu (ddu du bio hoa - saturated oil residues chu'a quét ddy hét); (iii) dgi vi niit né va nut né 1 chiéu khéng lién
théng; (iv) phdn néc méng nhé cao ma trude ddy chua xdc dinh duoc va chia mé via; (v) nhiing thé tich con sot do chua xdc dinh chinh xdc
dai niit né hodc quj dao khoan chua dén dugc.

Bom ép nuéc cho dén nay la gidi phdp hiéu qud nhdt gép phdn quan trong ting luu lugng cdc giéng, on dinh ty s khi - ddu, ndng cao
hé s6'thu héi ddu va ddc biét Ia 6n dinh sén luwgng ddu khai thdc khéi Trung tdm tdng méng Bach Ho. Tuy nhién, bam ép nu'éc chi hiéu qud
6 cdc khu vurc kién tao ddp vé manh, cdc déi niit né lién thong tét, do thim tot va sé khéng hiéu qud 6 cdc khu vuc ma cung dé hoat dong
kién tao yéu, hodc do thanh phdn thach hoc ma miic dé ddp vé ddt dd thdp, cdc khe niit it lién théng, dé thim kém. Bom ép nudc duy tri
dp Iuc via trén dp sudt bdo hoa ciing khéng phdi hiéu qud 6 tdt cd cdc giai doan khai thdc, dic biét déi véi giai doan cudi cin diéu chinh
theo hu'éng gidm.

Thch thitcI6n nhdt 6 mé Bach H6 hién nay la: d6 ngdp nuc tang nhanh ké cd cdc giéng chi luc; ranh gidi déu - nuc 6 khéi Trung tim
chi con cdch néc méng xung quanh 100m, cé nai chi con cdch néc méng 18m; hé sé thu héi ddu cia 2 khéi Nam va Déng Bdc rt thép, tuong
tng la 1,9% va 1,3%; khai thdc va ndng cao hé sé thu héi ddu tdng méng tir cdc déi vi niit né vé cing khé khdn.

Trén co'sé do, tdc gid phan tich cdiu tric dia chdt va kién tao ctia mé Bach Ho, thanh phdn thach hoc va tinh chét dd chiia, tinh chdt ddu
via, trit lugng tdng méng, tir do ddnh gid thuc trang khai thdc, dé xudt cdc gidi phdp cong nghé, kj thudt cu thé cho tiing khu vuc va déi
tugng nhdm néing cao hé sé'thu héi ddu giai doan cuéi doi tuong méng mé Bach Ho.

Trong Ky Il, tdc gid tdp trung ddnh gid hiéu qud ctia cdc gidi phdp duy tri dp sudt via, thuc trang khai thdc cia tirmg khu vuc va so sanh
Vi S0 do cong nghé, trong dé phan tich cu thé cdc ton tai va nguyén nhén. Trong phdn nay, tdc gid da sir dung cdc tai liéu thuc té khai thdc
ddu tdng méng mé Bach Hé tir nguén ctia Vietsovpetro.

Tir khéa: Ning cao hé s6 thu hdi ddu, cdu tric dia chdt, mong, dp sudt via, khdi Trung tam, khdi Dong Bdc, khdi Nam, khdi Bdc, md Bach Ho.

1. Giéi thiéu Tang méng méd Bach HE da trai qua cac giai doan phat
. o u e R L trién clia d6i md va dang trén da suy giam, san lugng khai
Tang méng mo Bach HO bat dau dua vao khai thac , s - gA, . ‘yg . ' \g .

thac dat dinh 12 triéu tan/ndm vao nam 2002 va hién

tur thang 9/1988, véi giéng BH-1. Tang méng mé Bach HS
dugc chia thanh 4 khu vuc khai thac gém: khéi Trung tam,
khoi Bac, khai Nam va khoi Dong Bac. Méng khéi Trung
tam la khu vuc khai thac chinh cia méng cing nhu cla
toan mé Bach Hé.

Trong téng san lugng dau da khai thac, ty phan dau tang
mong la 87% (Hinh 1). Ty 1é san lugng bom ép vao moéng la
87% trong téng san lugng bom ép ctia mé (Hinh 2), cho thay
anh hudng 16n ctia dau tdng méng dén toan bd qua trinh
khai thac dau khi cia Lién doanh Viét - Nga “Vietsovpetro”,

dang & muc dudi 2 triéu tdn/nam (Hinh 3).

Qua trinh phat trién cong nghé khai thac qua cac thoi
ky ctla md Bach Hé, dic biét clia tdng méng théng qua
viéc tim kiém cac phuong phép: khai thac tu phun, khai
thac co hoc, gaslift cling nhu duy tri ap suét via.

Tai tang méng mé Bach Hé, trit lugng thu héi va hé s
thu hoi dau & cac khéi rat khac nhau, dac biét tai khéi Bac,
khéi Nam va khéi Dong Bac ¢o gia tri thap va rat thap. Trix
lugng thu hoi tai khéi Bac du kién la 19%, hé s6 thu hoi

Ngay nhdn bai: 5/5/2018. Ngay phan bién ddnh gid va sita chita: 5/5 - 15/6/2018. Ngay bai bdo dugc duyét dang: 20/6/2018.
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Tang Miocene dudi, 12.163
in tan (6%)

Tang Oligocene trén,
2.888 nghin tan (1%)

Tang
Oligocene
dudi, 13,201
nghin tan
(6%)

= Tang moéng s Tang Oligocene dudi
Tang Oligocene trén aTang Miocene dudi
Hinh 1. T6ng séin luong ddu khai thc tir mé Bach H8. Ngudn: Vietsovpetro
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= Tang méng (nghin tan) = Tang Oligocene dudi (nghin tan)
“Tang Oligocene trén (nghin tdn) ®Tang Miocene dudi (nghin tin)
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Hinh 3. San luong ddu khai thdc tir mé Bach H& theo ndm. Ngudn: Vietsovpetro

dau hién nay dat 17,2%. Trit lugng thu héi tai khéi Nam du
ki€n 1a 14%, hé s6 thu héi dau hién nay chi dat 1,9%. Trir
lugng thu héi tai khoi Déng Bac du kién 1a 3%, hé sé thu
héi dau hién tai chi dat 1,3%.

Cac khéi tai tang mong ¢ trir lugng va hé sé thu hoi
dau khac nhau do tinh chat bat déng nhat rat cao clia cac
khéi thudc tang moéng Bach HE, ca vé do réng va do tham
chua. Tai cac kh6i Nam va Béng Bac c6 hé théng nut né rat
kém va chua xac dinh dugc vuing c6 nit né dé khoan tring.
Cong nghé &p dung chua du diéu kién dé huy déng duoc
dau & déi tuong vi ndt né do tham kém hoac nit né 1 chiéu.

2. Danh gia hiéu qua cha giai phap duy tri dp suat via

D6i tugng mong dugc dua vao khai thac ngay
6/9/1988 vdi giéng BH-1 véi kién nghi khai thac mong &
ché d6 nang lugng tu nhién. Sau mét thai gian khai thac
lién tuc, ap suat via suy gidm va khong c6 dau hiéu bé
sung nang luong clia nudc ria, Mot s6 giéng ap sudat via co
nhip d6 giam cao hon méat bang chung.

Tang Oligocene trén,
535 nghin m3 (0%)

Tang Miocene dudi, 17.588
in m3(6%)

Tang Oligocene
dudi, 22.707
nghin m3(7%)

® Tang mong = Tang Oligocene dudi
Tang Oligocene trén  ® Tang Miocene dudi
Hinh 2. Luu igng bom ép nudc tai mé Bach HO. Ngudn: Vietsovpetro
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s Tang mong (nghin m?) = Tang Oligocene dudi (nghin m?)

« Tang Oligocene trén (nghin m?) m Tang Miocene dudi (nghin m?)
Hinh 4. Luu vigng bom ép nudc tai mé Bach HE theo nam. Ngudn: Vietsovpetro

Nhin chung, ché d6 nang lugng via ctia tang mong la
than dau khép kin, khéng co lién hé nudc ria, trir mot vai
vung nho (viing phia Bac (110), vung ria Tay va ria Bong).

Nam 1991, Vietsovpetro da bat dau dé cap téi bom ép
mong theo so dé: khai thac tang trén, duéi ciing la bom
ép va tao ranh giGi dau nudc nhan tao tir dudi lén trén. Tuy
nhién, dén thang 6/1993, Vietsovpetro mai quyét dinh
dua giéng bom ép dau tién 421 vao hoat dong hinh thanh
hé théng duy tri ap suat via.

Nhu vay, déi tugng méng hoat déng véi ché do tu
nhién trong thai gian lién tuc t&i nam 1993. Béng thai ap
suat via cac giéng tang moéng dugc thé hién trong Hinh 5.

Nhu Ia mét gidi phép chinh dé nang cao hé sé thu héi
dau va duy tri ap suat via, viéc bam ép nudc vao déi sau
cUa than dau dé tao day nudc nhan tao, diéu chinh su dich
chuyén ranh gigi dau nudc déng déu tir dudi lén. Ngoai ra,
VvGi viéc cac thdng s6 via va hé s6 san pham giéng khai thac
tang ddy, tang trung than dau mong dat muc t6i uu khi
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Hinh 5. Déng thdi dp sudt via cdc giéng tdng méng
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Hinh 6. Bdng thdi dich chuyén ranh gidi ddu nudc doc theo phia trung tam via ddu méng mé Bach Ho
trong qud trinh khai thdc
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Hinh 7. Ddng thdi dp sudt via khdi Bdc
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Hinh 8. Déng thdi dp sudt via cdc giéng khdi Dong Bdc va Nam
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ap suat via bang 1,1 - 1,4 ap suat béao hoa, thi
viéc bom ép nudc va duy tri ap suat via & muc
nay trong thai gian qua da mang lai hiéu qud
cao [4, 5,7, 11]. Do tinh bat d6ng nhat cao cla
via dau vé su phan bé cac dsi nat né va tinh
chat via theo dién tich va chiéu sau, nén trong
thai gian dau bam ép mat ranh gidi dau nudc
13 mot mat rat 16i 16m do ¢é su hién dién cla
céc ludi nudc cuc bd va khéng dé dé thiét lap
mot méat ranh gidi dau nudc phdng trén toan
bé than dau. Diéu nay dan dén hién tugng
ngap nudc sé6m clia mot s6 giéng khoan & déi
trén cua via. Chi dén giai doan 2004 - 2005, khi
téng luong nudc bam ép vao via lén dén 168
triéu m3, do khoang cach tur day giéng bom
ép dén ranh gidi dau nudc xa dan, d6 nit né
cang lén cao cang 16n, két hop diéu chinh téc
d6 bom thi ranh gi¢i nay méi dugc thiét lap
tuong déi bang phang (Hinh 6) [7].

Thuc té chiing minh giai phap bom ép
nudc da thanh cong, dac biét tai Trung tam
mong. Sau khi bom ép, 4p suat via cac giéng
khai thac tré nén 6n dinh, san lugng én dinh
trong khi gi€ng van khai thac dau khéng cé
nuéc.

Do hiéu ung tich cuc ctia bom ép nudc
va su chuyén déng t6t clia dong dau ti dudi
lén nén ap sudt via dugc duy tri 8n dinh, I6n
han ap suat bao hoa vi vay khong hinh thanh
m khi. TUr san lugng 6 triéu tan/nam vao nam
1993, Vietsovpetro da nhanh chéong dat san
lugng dinh 12,1 triéu tan/nam vao nam 2001
va duy tri dén nam 2004, ching minh trén
thuc té€ hiéu qua tich cuc ctia phuong phap
bom ép nudc duy tri 4p suat via tao mat ranh
gidi nu6c day déng déu, dua hé so6 thu héi dau
tdng moéng Bach HE du kién dat 0,37 - 0,42.

2.1. Déng thdi dp sudt via khéi Bdc

Nam 1994, sau 5 nam khai thac khéi Bac
bat dau dugc bom ép tai giéng 88.

- Tai khu vuc khéi Bac bam ép khéng da
vGi hé s6 bu trir bom ép/khai thac dat 40%.

- Cac giéng khai thac khéi Bac cha yéu
déu dugi ap suat bao hoa (Hinh 7).

- Hién nay tai khu vuc con 9 giéng khai
thacva 1 giéng bom ép.
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- VGi hé s6 bom ép chi dat 40%, thap
hon So d6 cong nghé, tuy nhién hé sé thu
héi lai cao hon So d6 cong nghé. Van dé nay
can dugc phan tich, danh gia ky hon tai phan
khai thac.

2.2. Déng thdi dp sudt via khéi Péng Bdc va
khéi Nam

Khoi Bong Bac va khéi Nam khong cé
bom ép nudc duy tri dp suat via. Dong thai
ap suat via cac giéng khéi Dong Bac va Nam
dugc trinh bay tai Hinh 8.

2.3.Ddnh gid thu'c trang quad trinh duy tri dp
sudt via, cdc ton tai va nguyén nhén

Duy tri ap suat via bang bom ép nudc cho
dén nay la giai phap hiéu qua nhat gop phan
quan trong tang luu lugng cac giéng, 6n dinh
ty s6 khi - dau, nang cao hé s6 thu héi dau va
dac biét 1a 6n dinh san lugng dau khai thac
khéi Trung tam tang mong Bach Hé. Thuc té
khai thac ddu mé Bach Hé thai gian qua cho
thay thanh céng clia qua trinh duy tri dp suat
via phu thudc rat 16n vao kiém soat va diéu
khién qua trinh bom ép nuéc - khai thac dau.

Muc dich ctia qua trinh diéu khién bom
ép nudc - khaithac dau la ting hé sé bao trum
clia nudc bom ép, ting hé s6 quét ddy dau,
kéo dai thoi gian khai thac giéng dau khong
bi ngap nudc va tang hé sé thu hoi dau.

Pé diéu khién qua trinh bam ép nudc -
khai thac dau, trudc hét can tap trung kiém
soat qua trinh bom ép nudc ma thuc chat la
kiém soat su chuyén déng cta dong nudc
khi bom vao via. N6i dung chli yéu clia qua
trinh 1a kiém tra va phan tich thudng xuyén
trang thai ngap nudc bang cac phuong phap
truc tiép (Idy mau, gay nhiéu thuy luc va tha
giao thoa, danh dau phong xa, chat chi thi
mau, phan tich vi lugng...) va gian tiép (ap
dung cac thuyét entropy, fractal, isocor, phan
tich tuong quan Spearman, phan tich hé sé
gini...) [2-4].

Két qua téng hap cac phuang phap trén
sé cho két qua téng thé vé dong thai cda qua
trinh khai thac dau lam co sé tin cay dé diéu
khién qua trinh khai thac dau, bom ép nudc.

Tuy nhién, bam ép nudc chi hiéu qua & khu vuc co kién tao dap
v8 manh, cac dai nit né lién thong tot, dé tham tét. Bom ép nuéc sé
khéng hiéu qua & khu vuc ma cudng do hoat dong kién tao yéu, hodc
do thanh phan thach hoc ma muic dé dap vé dat da thap, cac khe nit
it lién thong, d6 tham kém. Diéu nay giai thich tai sao bom ép nudc
thai gian qua rat hiéu qua déi véi méng Trung tam, nhung khéng hiéu
qua ddi véi méng khéi Bac, khéi Dong Béc, khdi Nam, ké ca tai mé Su
Ta Den.

Bom ép nudc duy tri dp suat via trén ap suat bao hoa ciing khong
phai hiéu qua & tat ca cac giai doan khai thac, dac biét déi véi giai doan
cudi can diéu chinh theo hudng giam.

3. Panh gia thuc trang khai thac tiing khu vuc, ton tai va nguyén
nhan
3.1. Déi tuong méng khéi Trung tédm

Khu vuc méng Trung tam dugc dua vao khai thac tirthang 9/1988,
giéng dau tién dua vao khai thac la gi€ng s6 1. Hé s6 thu héi ctia méng
hién nay la 0,394. Cac chi s6 khai thac d6i tugng Trung tdm mong hang
nam dugc trinh bay tai Bang 1. D6 thi dong thai cac chi s6 cong nghé
khai thdc méng Trung tam dugc trinh bay tai cdc Hinh 9-11.
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== Luu lugng trung binh o= Luu lugng trung binh = D& tiép nhan
clia chat luu clia dau clia giéng bom ép

Hinh 9. Dd thj dng thdi cdc chi sd cong nghé khai thdc déi tugng mdng khéi Trung tdm

25000, 100

udc (%)

6 ngapn
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San lugng chat luu, dau va nuéc

=54 lugng chat luu  =o=San lugng ddu =m=NuGcbom ép  =a= DO ngdp nudc (%)

Hinh 10. Sdn lugng ddu khi va dg ngdp nudc hang ndm tai d6i tugng méng khdi Trung tam
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Hinh 11. Sdn lugng khai thdc (chdt luu, ddu, nugc bam ép) cdng don tir 1988 - 2016 tai khdi Trung tdm

Hinh 12. So dd khu vurc tdng cuong khai thdc tai khdi Trung tdm

Hinh 13. Ap sudt via cdc giéng thudc khu viic khai thdc téing cuong 6 khi Trung tam

Sau 2 nam ap dung céng nghé bom ép nudc, 8 mot s6 giéng
da xuat hién nudc, tuy nhién muc dé gia tang dd ngap nudc ludn
dugc khéng ché & miic hgp ly d6 1a viéc tinh toan lugng nudc bom
ép vao via dé can bang hop ly gilra viéc duy tri ap sudt via va muc
dod ngap nudc.

Nam 2002 la nam san lugng khai thac
dau cao nhat (nhip d6 khai thac chiém 6,4%)
va gan nhu duy tri & nam 2003. Nam 2004
san lugng dau khai thac bat dau suy giam
mac du van tiép tuc bé sung quy giéng
khoan méi.

Tinh trang khai thac khéi Trung tam trong
thoi gian gan day: Nam 2012 san lugng suy
giam vai téc dé kha nhanh. Nam 2013 dé ngap
nudc gia tang nhanh nhat (ndm 2012 1a 37,7%,
nam 2013 la 52,4%), mot s6 giéng xuat hién
nudc (giéng 1; 402; 403; 426...). TU nam 2013,
d0 ngdp nudc trung binh cia méng Trung tam
van duy tri 8 muc 52 - 56%.

Trong thoi gian gan day, do &p luc tang
san lugng khai thac, Vietsovpetro da tang
cudng khai thac mot sé giéng (giéng 1, 401;
408; 10002; 10004; 7003; 7007; 7009), thay d6i
ché dé khai thac cila mot sé giéng tur tu phun
sang gaslift (giéng 1; 431; 10002, 10004). So
d6 khu vuc tang cudng khai thac dugc trinh
bay tai Hinh 12. Ap suét via cac giéng thudc
khu vuc khai thac tang cudng dugc trinh bay
tai Hinh 13.

Dong thai khai thac mot sé giéng tiéu
biéu khu vuc méng Trung tdm dugc trinh bay
tai Hinh 14 - 23. Cu thé nhu sau:

- Giéngs6 1

Giéng s6 1 la giéng dau tién dua vao khai
thac ctia méng. Giéng bat dau xuat hién nudc
tu thang 3/2012, hién tai d6 ngap nudc cla
giéng la 78%. Day la giéng c6 muc do gia tang
d6 ngap nudc kha cham so vdi cac giéng khac
clla méng.

Giéng khai thac & ché d6 tu phun cho
dén thang 8/2017 mdi chuyén sang ché do
khai thac gaslift. Hién nay, luu lugng cua
giéng la 90 tan/ngay, san lugng dau cong
dén 1a 2.413,5 nghin tan, ap suat via giéng la
223atm. Du bao ranh gigi dau nuéc nhan tao
(IVNK) tai vi tri giéng s6 1 1a -3.100m.

- Giéngs6 401

Giéng s6 401 dua vao khai thac tir thang
4/1989, c6 néc méng kha cao so vdi cac giéng
khac. Bay la giéng khai thac c6 luu lugng dau
khai thac kha cao (t6i da 2.229 tan/ngay) va la
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Hinh 15. Biéu do khai thdc giéng 401
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Hinh 16. Biéu d6 khai thdc giéng 408
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Hinh 17. Biéu d6 khai thdc giéng 7003
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giéng khai thac cé thai gian lam viéc khéng c6
nudGc dai nhat mong Trung tam.

Giéng s6 401 da xuat hién nudc tu thang
6/2017 va lién tuc gia tang. Hién tai, d6 ngap
nudc 1a 25%, luu lugng dau 343 tan/ngay, san
lugng dau cdng don dén nay dat trén 7.385,2
nghin tan. Ap suit via clia giéng la 221atm,
ranh giéi dau nudc nhan tao tai giéng du
doan la-3.122m. Giéng dang lam viéc § méng
3.070 - 3.139m (TVDSS) va né¢c méng tai vi tri
giéng 3059.

- Giéngs6 408

Giéng s6 408 dugc dua vao khai thac tu
thang 5/1991, la giéng lam viéc én dinh, khai
thac khong cé nudc trong thdi gian dai tu
nam 1991 - 2017.Tinh dén nay, san lugng khai
thac cong don dat trén 6.953 nghin tan, luu
luong dau khoang 760 tan/ngay, ap suat via
cla giéng la 222atm.

Giéng s6 408 c6 ddu hiéu xuat hién nudc
trong cac ngay cudi nam 2017. Khoang lam
viéc 3.067 - 3.096m (TVDSS), néc moédng la
3.054m, ranh giGi dau nuéc nhan tao du bao
& khoang 3.096m.

- Giéng s6 7003

Giéng s6 7003 dua vao khai thac tir nam
2004. Bén thang 1/2014, giéng bi ngap nudc
96% da tién hanh ban via 1én khoang trén clia
giéng (3.087 - 3.137m theo TVDSS).

& khoang lam viéc méi giéng khai thac
vGi luu lugng dau ban dau la 250 tan/ngay,
khong c6 nude. Bén thang 4/2016, giéng xuat
hién nudc, d6 ngap nudc hién nay la 23%, luu
lugng dau 186 tan/ngay, & ché dé tu phun.
Hién nay, ap suat via 220atm, ranh giéi dau
nudc nhan tao du bao & do sau -3.125m, néc
mong -3.049m.

- Giéng s6 7007

Giéng s6 7007 dugc dua vao khai thac tu
thang 2/2006. Giéng khai thac véi luu lugng
dau kha cao, 6n dinh, khéng cé nudc.

Dén thang 11/2016, giéng xuat hién nudc
va gia tang lién tuc. Hién tai d6 ngap nudc la
58%, luu lugng dau 232 tan/ngay, san lugng
dau cong don la 2.112,5 nghin tan. Khoang
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Hinh 22. Biéu do khai thdc giéng 430

lam viéc hién tai 3.093 - 3.301m theo TVDSS, n6c méng
-3.081m, ranh gi¢i dau nudc nhan tao du bdo & d6 sau
-3.181m. Ap suéat via 222atm.

- Giéng s6 7009

Giéng s6 7009 dua vao khai thac tir thang 10/2007, tuy
nhién sau 3 thang giéng ngting hoat dong vi bi ngap nuéc.

Dén thang 5/2010, Vietsovpetro bdn b6 sung lén
khodng trén 3.187 - 3.226m theo TVDSS. Thang 10/2013,
Vietsovpetro ban lén 3.082 - 3.100m theo TVDSS. Day la
khoang lam viéc cho luu lugng dau t6t, hién tai chua co
nudc, luu lugng dau 630 tan/ngay. Giéng sé 7009 la giéng
duy nhat ctia méng khai thac chua xuat hién nudc.

. 7009
= 1500 100
2

= 12004 80
?‘{3 .
3 900 60
=2 o
% 600 40=
3 300 20
o

2 0 0

o ~N [ee] (o)} o — o m < wn O

S o =) =) = — — — - — -

- o o o o o o

g o~ o~ o~ o~ o~ o~ o~ o~ o~ o~

- — Luu lugng chat luu = Luu lugng dau —WC (%)

Hinh 19. Biéu d6 khai thdc giéng 7009
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Hinh 21. Biéu dé khai thdc giéng 10004
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Hinh 23. Biéu do khai thdc giéng s6 1713

- Giéng s6 10002 va 10004

Day la 2 gi€éng mai c6 d6 ngap nudc gia tang nhanh,
luu lugng dau va chat luu suy gidm nhanh. Hién tai ca
2 giéng da chuyén sang ché do khai thac bang phuong
phdp gaslift. Ap suat via 2 giéng la 222atm, du béo ranh
giGi dau nudc nhan tao tuong tng la-3.338mva-3.111m.
Khoang lam viéc cda 2 giéng tuong tng 3.317 - 3.399m,
3.106 - 3.146m theo TVDSS. N6c méng cua giéng 10002 la
3.317m, clia giéng 10004 1a 3.097m.

- Giéngs6 430
Giéng s6 430 dugc dua vao khaithac tirthang 10/1993.

Giéng da c6 3 1an ban bé sung 1&n. Lan gan nhét 13 thang
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Cac chisdé

San lugng dau hang ndm
(nghin tan)

San lugng dau cong don
(nghin tan)

S6 lugng giéng mai dua vao
khai thac (giéng)

S6 lugng giéng ngling khai
thac (giéng)

Quy giéng hoat déng trong
nam (giéng)

Quy giéng hoat déng dén
cudi nam (giéng)

S6 lugng gi€éng mai dua vao
bom ép (giéng)

S6 lugng giéng ngling bom
ép (giéng)

Quy giéng bom ép trong nam
(giéng)

Quy giéng bam ép hoat dong
dén cudi nam (giéng)

Luu lugng dau trung binh
trén 1 giéng khoan (tan/ngay)
Luu lugng chat luu trung binh
trén 1 giéng khoan (tdn/ngay)
D6 ngdp nudc trung binh (%)
San lugng chat luu hang nam
(nghin tan)

San lugng chat luu céng dén
(nghin tan)

Khéi lugng nudc bom ép
hang nam (nghin m3)

Khéi lugng nudc bom ép
cédng don (nghin m3)

San lugng khi khai thac hang
nam (triéu m?)

San lugng khi khai thac cong
don (trieu m?)

Nhip dé thu héi dau ti trir
Iugng thu héi ban dau (%)
Nhip d6 thu héi dau tu tri
lugng thu héi con lai (%)

Bdng 2. Thutc trang khai thdc ddi tugng mdng khdi trung tam giai doan 2013 - 2017

Méng Trung tam
Nam 2013 Nam 2014 Nam 2015 Nam 2016 Nam 2017
Thiétké Thucté Thiétké Thucté Thiétké Thucté Thiétké Thucté Thiétké Thucté

2.228 2.152 2.033 1.908 1.938 1.666 1.640 1.612 1.432 1.964

162.230 162.164 164.263 164.071 166.201 165737 167.840 167.349 169.273 169.313

7 2 3 5 2 1 2

2 8 4 4 1 8 3

50 66 49 47 50 46 49 40 49 45
50 42 49 45 50 38 49 37 49 45

1 1

21 21 21 21 21 21 21 19 21 13
21 21 21 21 21 19 21 17 21 13
127 130 116 123 1 118 926 121 85 138
188 273 177 255 173 256 159 251 146 282
32 52 35 52 36 54 40 51,7 42,0 51,0

3.287 4.524 3111 3.950 3.020 3.626 2.715 3.334 2.469 3.882
176.366 178.119 179.477 182.069 182.497 185.699 185.212 189.033 187.681 192915
4.678 5.694 4.492 5.433 4.469 4416 4.147 4115 3.751 4.379
244371 245.680 248.863 251.113 253.332 255529 257.479 259.644 261.230 260.279
388 435 352 413 333 329 281 327 245 381
29.776 = 29.855 30.128 30.233 30461 30.562 30.742 30.889 30.987 @ 31.270
1,24 1,20 1,14 1,07 1,08 0,93 0,92 0,90 0,80 1,10
11,7 11,3 12,1 11,3 131 11 12,8 12,1 12,8 16,8
3/2017, vGi khoang ban 3.097 - 3.124m theo TVDSS.

Sau 6 thang khai thac véi nhip d6 16n, giéng da xuat
— - hién nudc.

— —— - Giéng s6 1713 bdn bé sung lén trén ti thang

6/2017. Hién tai giéng lam viéc véi luu lugng dau
400 tan/ngay, d6 ngap nudc 1%.

So sanh thuc té khai thac véi So d6 cong nghé

e i (TR vl

Hinh 24. Thuc trang khai thdc d6i tugng mdng khdi Trung tém méng tir 2013 - 2017
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2012 dugc trinh bay tai BAng 2 va Hinh 24.

ey

—-—_'- petpe a» it Trong giai doan 2013 - 2016, sdn lugng khai thac
- thuc té luon thap hon thiét ké la do dé ngap nudc
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thuc té€ cao hon thiét ké nhiéu. Riéng ndm 2017, san lugng thuc té cao
haon thiét ké la do ap luc vé san lugng phai tang cudng khai thac & doi
tugng nay va bé sung thém quy giéng khoan mdi, khoan cét than 2
sau khi cap nhat tinh hinh thuc té trong may nam gan day.

- Dénh gia thuc trang: Khéi Trung tam la khéi chd luc ctia méng
véi hang loat giéng cho san lugng cao, 8n dinh, thai gian xuat hién
nudc cham; nhiéu giéng cho san lugng cong don rat I6n, dén trén 7
triéu tdn moi giéng (gi€ng 401 va 408); dén nay khéi Trung tdm van la
khu vuc khai thac cht luc cla Vietsovpetro.

Mot thach thic d6i véi Vietsovpetro 1a hién tugng ngap nudc nhanh
cUa cac giéng cho san lugng chinh clia déi tugng mong, nguy co cac
giéng sé sém nguing hoat déng, dan dén hé sé thu héi dau giam, khéng
huy déng dugc trit lugng dau con lai trong d6i tugng mong. Vi du:

CKB:1: - Ranh gi6i dau nuéc nhan tao: 3.085m

‘ 18m
-N6c méng: 3.067m

CKB:408: - Ranh gidi dau nudc nhan tao: 3.096m

‘ 42m
-N6c méng: 3.054m

Nhu vay chi con 18 - 42m cach n6c méng, trong khi trugc do than
mong day1.950m.
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Hinh 25. Déng thdi lam viéc cda cdc giéng thudc di tugng mong khéi Déng Bdc

Hinh 26. Két qua khai thdc ddi tugng mdng khdi Dong Bdc trong giai doan 2013 - 2017
va so sdnh vdi So d6 cong nghé 2012

Nguyén nhan do qua trinh khai thac & giai
doan cudi, viéc khai thac tang cudng da thuc
ddy qua trinh ngdp nudc nhanh hon. Thuc
té€ d6 doi hoi Vietsovpetro phai tinh dén viéc
diéu chinh “khéng khai thac tang cudng nira’”,

3.2. Déi tuong méng khéi Péng Bdc

Khéi Dong Bac dua vao khai thac tirthang
9/2010 bdi giéng tham do 19, sau dé cac
giéng 122, 124 va 126, tuy nhién luu lugng
dau cac giéng nay rat thap. Hién tai cac giéng
122, 124 va 126 da chuyén lén cac déi tugng
phia trén va chi con giéng 19 khai thac, giéng
nay dang khai thac dong thaoi vai Oligocene
trén. Luu lugng tai méng clia giéng nay 4,7
tan/ngay. Cac giéng cl trudc day ciing lam
viéc vai luu lugng thap. Dén nay, san lugng
dau céng dén clia méng khéi Béng Bac dat
trén 121,5 nghin tan, hé s6 thu hoi dau chi dat
0,013. Tinh trang khai thac va déng thai lam
viéc clia cac giéng khéi Déng Bac hién nay
dugc trinh bay tai Hinh 25.

Két qua khai thac déi tugng méng khoi
Dong Bac dugc so sanh véi So d6 cong nghé
2012 (Bang 3 va Hinh 26).

Nguyén nhan sai léch so vGi thuc té véi
So d6 cong nghé 2012: Déi vai khéi Dong Bac
tinh trang cac giéng thuc té thap hon thiét ké
rat nhiéu la do thuc té cac giéng 122, 124, 126
cho luu lugng thép. Tai khéi Dong Bac khong
c6 bom ép nudc duy tri dp suat via, hé s6 thu
hoi rat thap chi dat 1,3%.

3.3. Béi tugng mong khéi Nam

Khéi Nam dugc dua vao khai thac tu
thang 11/2010 bai giéng tham do 178T, luu
luogng ban dau clia giéng nay kha cao 228 tan/
ngay. Sau dé, Vietsovpetro lan lugt dua vao
cac giéng khoan méi 1203B, 1204, 1205, 1206,
1209, tuy nhién luu lugng dau cac giéng rat
thap (tir 0,1 - 28 tdn/ngay) cac giéng nay da
chuyén 1én Miocene dudi.

Hién nay, chi con giéng 17 khai thac én
dinh v6i luu lugng 59 tan/ngay, thu héi dau
clia méng khéi Nam la 229,1 nghin tan, hé s6
thu héi dau 1a 0,019.

So sanh két qua khai thac thuc té€ vai So
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Bding 3. Thuc trang khai thdc cta ddi tuong mdng khdi Déng Bdc

Nam 2013 Nam 2014 Nam 2015 Nam 2016 Nam 2017
Cacchisé Thiét Thuc Thié€t Thuc Thiét Thuc Thiét Thuc Thiét Thuc
ké té ké té ké té ké té ké  téx
San lugng dau hang ndm (nghin tan) 24 30 72 25 134 247 210 21,8 179 203
San lugng dau coéng don (nghin tan) 137 144 209 170 343 1960 553 2190 733 239
S6 lugng giéng mdi dua vao khai thac (giéng) 1 2
S6 lugng giéng ngiing khai thac (giéng) 1 2
Quy giéng hoat dong trong nam (gié€ng) 3 2 4 1 6 1 6 1 6 -9
Quy giéng hoat dong dén cudi nam (giéng) 3 1 4 1 6 1 6 1 6 -9
S6 lugng giéng mai dua vao bom ép (giéng)
S6 lugng giéng ngling bom ép (giéng)
Quy giéng bom ép trong nam (giéng)
Quy giéng bom ép hoat déng dén cudi nam (giéng)
Luu Iugng ddu trung binh trén T giéng khoan 202 517 520 684 650 683 1020 597 870 580
(tan/ngay)
Luulugng chatluu trung binh trén 1 giéng khoan 5 555 550 708 650 704 1020 629 870 61,0
(tan/ngay)
Do ngap nudc trung binh (%) 0,6 34 3,6 51 52
San lugng chat luu hang nam (nghin tan) 244 29,5 720 254 1344 256 2100 230 1790 21,6
San lugng chat luu cdng dén (nghin tan) 1370 144,3 2085 170,1 3429 1957 553,4 2187 732 2403
Khéi lugng nudc bom ép hang nédm (nghin m3)
Khéi lugng nudc bom ép cong dén (nghin m?)
San lugng khi khai thac hang nam (triéu m3) 4 4 13 3 24 3 37 1 31 1
San lugng khi khai thac cong dén (triéu m?) 22 20 34 23 58 26 95 28 126 27
Nhip d6 thu héi dau ti trit luong thu héi ban dau (%) 1,4 1,7 4,1 1,4 7,7 1,4 120 1,2 103 1,2
Nhip dé thu hoi dau tur tri lugng thu héi con lai (%) 1,5 1,8 44 1,5 8,7 16 150 14 150 1,3

*Ndim 2017 la s6 liéu 8 thdng ddu ndm + du bdo 4 thdng cudi nam

i - _'::;;{h_:.,qkul :‘:1“5:;::::::.1::::1

Hinh 27. Déng thdi lam viéc cia cdc giéng ddi tugng mong khéi Nam

b1

Hinh 28. Thuc trang khai thdc déi tugng méng khdi Nam
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d6 céng nghé 2012 cta khu vuc méng khéi Nam
dugc trinh bay tai Hinh 28 va Bang 4.

Theo tinh toan thiét ké, luu lugng dau clia cac
giéng 1204, 1205, 1209, 1206 sé& dat trén 200 tan/
ngay, tuy nhién thuc té cac giéng nay khi dua vao khai
thac luu lugng dau rét thap. Tai khéi Nam khong cé
bom ép nudc duy tri ap suat via, hé sé thu héi rat thap
chi dat 1,9%.

Nguyén nhan sai léch so vdi thuc té véGi So dé
céng nghé 2012: dac diém dia chat véi mac dé nat
né thap, dd tham chua kém; chua xac dinh dugc viing
tap trung nut né dé khoan tring.

3.4. Déi tuong méng khéi Bdac

Mong khéi Bac dua vao khai thac tur thang
4/1989. Nam 1994, giéng 88 tai khdi nay bat dau ap
dung cong nghé bom ép nudc. San lugng khai thac
cdng don la 10.592 nghin tan dau, hé s6 thu hoi dau
hién taila 0,172.

Do thi dong thai cac chi s6 khai thac déi tugng
mong khoi Bac dugc trinh bay tai cac Hinh 29 - 31.

baéi vai khu vuc mdng khéi Bac hién nay khong
bé sung quy gi€ng. Cac giéng lam viéc & luu lugng
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Bding 4. Sdn lugng khai thdc doi tuong mong khdi Nam trong giai dogn 2013 - 2017

Cac chiso

San lugng dau hang nam (nghin tan)

San lugng dau cong don (nghin tan)

S6 lugng giéng mai dua vao khai thac (giéng)
S6 lugng giéng ngling khai thac (giéng)

Quy giéng hoat déng trong nam (giéng)

Quy giéng hoat déng dén cudi nam (giéng)

S6 lugng giéng mai dua vao bom ép (giéng)
S6 lugng giéng ngling bom ép (giéng)

Quy giéng bam ép trong nam (giéng)

Quy giéng bam ép hoat dong dén cudi nam (giéng)
Luu lugng dau trung binh trén 1 giéng khoan
(tdn/ngay)

Luu lugng chat luu trung binh trén 1 giéng khoan
(tdn/ngay)

D6 ngap nudc trung binh (%)

San lugng chat luu hang nam

(nghin tan)

San lugng chat luu céng dén

(nghin tan)

Khoi lugng nudc bom ép hang nam (nghin m3)
Khéi lugng nudc bom ép cong dén (nghin m?)
San lugng khi khai thac hang nam (triéu m?3)
San lugng khi khai thac cdng dén (triéu m?)

Nhip d6 thu héi dau tur trit lugng thu héi ban dau (%)

Nhip d6 thu hoi dau tur trit lugng thu hoi con lai (%)

*Ndm 2017 la 56 liéu 8 thdng ddu nam + dur bdo 4 thdng cudi nam

dau thap, hién tai chi c6 2 giéng c6 luu lugng
dau dat trén 40 tan/ngay.

Pé gia tang san luong dau, Vietsovpetro
da xt ly vung can day giéng dinh ky mét s6
giéng; da ti€n hanh bdn bd sung Ién phia trén
giéng s6 140 tuy nhién san lugng dau tang 1én
khong nhiéu.

K&t qua khai thac thuc té tai khéi Bac
dugc so sanh véi So d6 cdong nghé 2012 (Bang
5va Hinh 32).

Hién nay, cac giéng khai thac khoi Bac cha
yéu déu dudi 4p suat bao hoa. Tai khu vuc con
9 giéng khai thac va 1 giéng bom ép. 0 méng
khéi Bac san lugng thuc té€ cao hon thiét ké.
Van duy tri kéo dai thoi gian khai thac d6i véi
2 giéng 818 va 820. M d6 gia tang do ngap
nuéc cham hon tinh toan.

Nguyén nhan do su gia tang san lugng
do thudng xuyén xt ly dinh ky moét sé giéng
vung can day giéng; bom ép nudc & muic do
thap.

San lugng dau, chat luu (nghin tan)
nudc bom ép (nghin m3)
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== Luu lugng trung binh == D& ti€p nhan clia

cla chat luu

1

Nam 2013 Ndm 2014 Nam2015 Nam 2016 Nam 2017
Thiét Thuc Thiét Thuc Thiét Thuc Thiét Thuc Thiét Thuc
ké té ké té ké te ké té ké  te*
26 5 21 2 18 1 15 1,9 13 1,8
141 116 162 118 180 118 195 1204 208 122,
2 1 2 1 2 1 2 1 2 1
2 1 2 1 2 1 2 1 2 1
38 12 31 5 25 2 22 5 18 5
38 27 31 20 25 10 22 26 18 25

55 74 78 80 80
26 10 21 7 18 3 15 9,6 13 8,9
148 139 169 147 187 150 202 159,5 202 1684
119 2 3 1 3 0 2 1 2 1
275 49 44 50 47 50 49 50 51 51
8,6 1,5 7,0 0,6 58 0,2 5,0 0,6 43 0,6
139 24 132 10 126 04 123 1,0 121 1,0
= 200 1000

ay)

Do tiép nhan cta giéng bom ép
(m*/ngay.

== D0 ti€p nhan clia giéng

giéng bom ép (m3/ngay)

bom ép (m3/ngay)

Hinh 29. D6 thj biéu dién luu luong chdt luu va do tiép nhdn cia giéng bom ép tai khdi Beic
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Hinh 30. D6 thj biéu dién san igng khai thc va dd ngdp nudc tai khdi Bic
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San lugng tang do muc doé ngap nudc cham hon tinh toan. Thuc
té tai khoi nay bom nudc it hon thiét ké nén ngap nudc cham hon. Bay
6 thé 1a nguyén nhan chinh dan dén tang san lugng tai khéi Béc (?)).
Nhu vay, déi va6i déi tugng méng co dac trung chia, tham kém, tinh
bat dong nhat cao thi bam ép nudc da thiét ké khéng phai la giai phap
t6i uu (21).

4. Panh gia chung toan tang méng mé Bach Hé va so sanh giita
thiét ké va khai thac

Trong giai doan 1988 - 1996, Vietsovpetro tap trung phat trién khai

12500
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San lugng cong dén chat luu,
u (nghin tan), nuéc bom ép (nghin m3)

0 A
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==53n lugng chat luu cdng dén ==San lugng dau cdng don =s=Nudc bom ép cong don

Hinh 31. Sdn lugng khai thdc cdng don tai khdi Bdc tir 1989 - 2017

thac tang méng. S6 lugng quy giéng tu phun
thudc tdng méng tang 1én 49 giéng vao nam
1996 va dat dinh véi 57 giéng vao nam 2008.

Cung véi sy tang 1én cta quy giéng thi
san lugng dau khai thac tir tang mong bang
phuong phéap tu phun cling tang Ién, tir chd
chi dat 49 nghin tdn ndm 1998, dén nam 2001
da dat dinh véi 11,803 triéu tan.

TU nam 2004 san lugng khai thac dau clia
tang moéng suy gidm nhanh, nguyén nhan
chinh 1a do @& ngdm nudc ctia san pham khai
thac tang.

Khai thac dau & tang méng mo Bach HO
dugc thuc hién chl yéu bang ché dé dan hoi
va bom ép nudc. § giai doan dau khai thac, 4p
suat via giam manh do ché d¢ khai thac la ché
do dan héi kin.

Dén thoi diém quyét dinh ap dung hé
théng bom ép, ap suat via trung binh cla
tang mong da giam mat 137atm xuéng con
280atm.

Bding 5. Két qud khai thdc thuc té'tai khdi Bdc trong giai doan 2013 - 2017 va so sdnh vdi So d6 cong nghé

Nam 2013 Nam 2014
Céc chisé Thiét Thuc Thiét Thuc

ké té ké té
San lugng dau hang nam (nghin tan) 85 107 72 88

San lugng dau cdng don (nghin tén)
S8 lugng giéng mai dua vao khai thac (giéng)

S6 lugng giéng ngling khai thac (giéng) 1
Quy giéng hoat dong trong nam (giéng) 9 12 9 1"
Quy giéng hoat ddng dén cudi nam (giéng) 9 1 9 1

S6 lugng giéng mai dua vao bom ép (giéng)
S6 lugng giéng ngiing bom ép (giéng)

Quy giéng bom ép trong nam (giéng) 1 1 1 1

Quy giéng bom ép hoat dong dén cudi nam 1 1 1 1

(giéng)

Ltiu quvg dau trung binh trén 1 giéng khoan % 27 23 23
(tan/ngay)

Luu qunhg chaF Iuu trung binh trén 1 giéng 44 58 46 51
khoan (tan/ngay)

Db ngdp nudc trung binh (%) 41 53 49 54
San lugng chat luu hang nam (nghin tén) 144 228 142 | 191

San lugng chéat luu cdng dén (nghin tan)
Khéi lugng nuéc bam ép hang nam (nghinm3) 227 227 227 125

Nam 2015 Nam 2016 Nam 2017

Thiét Thuc Thiét Thuc Thiét Thuc

ké té ké té ké te
73 94,7 66 90,8 63 77,6

10.209 10.241 10.282 10.329 10.355 10.423,6 10421 10.514 10.484 10.592

23,5 241 21,0 228 20,0 23,0

45 47 45 43 44 40

47,7 48,7 52,4 46,8 54,3 46,1
140 184,5 139 170,7 138  144,0

11.640 11.765 11.782 11.956 11.922 12.145,6 12.061 12316 12.199 12.460

227 180 227 186 227 180

Khéi lugng nudc bom ép cong don (nghinm?®)  6.962  6.963 7.189 7.088 7.415 7.268 7.643 7.454 7.870 7.634

San lugng khi khai thac hang nam (triéu m?) 15 41 13 25
San lugng khi khai thac cong dén (triéu m3)
Nhip dé thu héi dau tu trit lugng thu héi ban
dau (%)

Nhip dé thu héi dau tir trt lugng thu héi con

lai (%) 7,6 9,7 71 8,9
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0,75 095 064 0,78

13 30 11 32 11 27

2516 2587 2528 2612 2541 2641 2552 2673 2563 2.700

0,65 0,84 0,59 0,81 0,56 0,69

7,7 10,5 7,5 11,2 7,8 10,8
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TU ndm 1995 sau 2 nam bat dau bom ép,
t6c dé suy gidm nang lugng via cham lai, ché
do6 khai thac chuyén ti ché do dan héi thanh
ché& d6 cot ap nudc - dan héi va ap suat via
thuc té suy gidm déu 6n dinh.

Di kém véi qua trinh bom ép nudc nham
muc dich duy tri ap suat via thi hién tugng
ngap nudc tai cac giéng khai thac ciing bat
dau xuat hién.

Cac giéng khai thac c6 dac tinh va téc do
ngap nudc khac nhau bsi d6 bat dong nhat
cla dong chay trong than moéng.

Nguyén nhan chinh cla hién tugng ngap
nudc cac giéng khai thac la do su dang lén
cla ranh giGi dau nudc nhan tao va di chuyén
clia nudc theo cac nut né. Nguyén nhan thu
nhat lam t6c dd ngap nudc tang cham, con
nguyén nhan thd hai sé lam téc d6 ngap
nudc tang nhanh. Khi d6 ngam nudc trong
sdn pham tang lén, ti ndm 1998 da c6 mot s6
giéng khai thac tang méng phai chuyén sang
khai thac bang phuong phap co hoc.

Trong giai doan 2011 - 2013, d6 ngam
nudc trong san pham khai thac tir tdng méng
tang nhanh ti mic 27% lén dén 52%, quy
giéng tu phun gidm nhanh choéng tu muc
dinh 57 giéng xuéng con 11 giéng vao nam
2013.Dén cudinam 2017, quy giéng khai thac
dau tdng méng mé Bach HG6 bang phuong
phap tu phun la 8 giéng.

San lugng dau khai thac bang phuong
phap tu phun ndm 2017 dat 1.045 nghin tan
chiém 55% san lugng dau khai thac ti tang
mong (Hinh 33).

Trong giai doan 2007 - 2013, dd ngap
nudc tang rat nhanh, ti 15 - 52%, quy giéng
gaslift da tang 2,6 lan tur 19 giéng lén dén 50
giéng (Hinh 34).

DPac diém chung clia tdng méng la 4p suat
via dugc duy tri kha tét, vi vay khi chuyén sang
khai thac bang phuong phép gaslift, chi phi
khi nén riéng dé khai thac 1Tm? chat 16ng cling
khong I6n, vi vay phuang phap gaslift dem lai
hiéu qua kha tét.

Nam 1997, san lugng dau khai thac bang
phuong phap gaslift la 22 nghin tan chiém

San lugng dau (nghin tan)

San lugng dau (nghin tan)

Hinh 32. So sdnh cdc chi s khai thdc di tugng mdng khéi Bdc gitia thurc té
va thiét ké theo So d6 cong nghé

o
&
i
# A
VY b 1 S IS 193 190G 03] a0 3503
; . - Nam A X
Sgn luong dau khgl thac = & = T0ng san luong dau .
béng phuong phép tu phun clia tang mong mé Bach HE
-&- Quy giéng tu phun »— DO ngép nudc trung binh
clia tang méng mo Bach H6
Hinh 33. Théng s6 khai thdc ddu tdng méng mé Bach H6 trong giai doan 1987 - 2017
i
x o
- - K"' L3
- Y
. 'y ™
A .

San lugng déu khai thac
bang phuong phép gaslift

= &= TOng san lugng dau X
clia tdng mong mé Bach HE

a—

—=— Quy giéng gaslift —s— DO ngdp nudc trung binh
clia tang méng mo Bach H6

Hinh 34. Thong sé khai thdc ddu ctia tdng méng mé Bach Hd trong giai doan 1995 - 2017
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Bdng 6. So sdnh thutc té khai thdc tdng méng mé Bach H va So d6 cong nghé

Nam 2013 Nam 2014 Nam 2015 Nam 2016 Nam 2017
Cécchisé Thiét Thuc Thiét Thuc Thiét Thuc Thiét Thuc Thiét Thuc
ké té ké té ké té ké té ké té
San lugng dau hang nam (nghin tan) 2363 2293 2198 2022 2162 1786 1931 1.727 1.687 2.064
San lugng dau cong don (nghin tan) 172.717 172.665 174.916 174.687 177.078 176.472 179.009 178.199 180.697 180.263
S6 lugng giéng mdi dua vao khai thac (giéng) 7 2 4 5 4 1 2 7
S6 lugng giéng ngling khai thac (giéng) 4 10 4 4 1 8 3
Quy giéng hoat déng trong ndm (giéng) 64 81 64 60 67 59 66 53 66 48
Quy giéng hoat déng dén cubi nam (giéng) 64 55 64 58 67 51 66 50 66 46
SO lugng giéng mai dua vao bom ép (giéng)
SO lugng giéng ngliing bom ép (giéng) 1 1
Quy giéng bom ép trong nam (giéng) 22 22 22 22 22 22 22 20 22 15
Quy giéng bom ép hoat ddng dén cudi nam 2 2 2 2 2 2 2 18 2 15
(giéng)
Luu lugng dau trung binh trén 1 giéng 104 107 97 101 93 95 84 9% 74 115

khoan (tan/ngay)

Luu lugng chat luu trung binh trén 1 giéng
khoan (tan/ngay)

Do ngadp nudc trung binh (%) 32,1 52,1 34,0 51,6 34,5 53,5 37,3 51,2 39,8 514
San lugng chat luu hang nam (nghin tan) 3482 4791 3346 4.174 3312 3.840 3.080 3.538 2.799 4.057
San lugng chat luu céng dén (nghin tan) 188.290 190.167 191.636 194.342 194.948 198.190 198.028 201.728 200.827 205.784
Khéi lugng nudc bom ép hang nam (nghinm3) 4905 5920 4719 5558 4.696 4.595 4375 4301 3978 4.559
Khéi lugng nudc bom ép cong don (nghinm?) 251.332 252.643 256.052 258.201 260.748 262.796 265.122 267.098 269.101 267.913
San lugng khi khai thac hang nam (triéu m3) 525 482 381 442 371 362 332 361 290 410
San lugng khi khai thac cong dén (trieu m3)  32.589 32,511 32.734 32918 33.107 33.279 33.438 33.640 33.728 34.048
Nhip d6 thu héi dau ti trit lugng thu héi ban

153 223 147 209 142 204 134 197 123 241

1,2 1,2 1.1 1.1 1,1 0,9 1,0 0,9 0,9 11

dau (%)
:\a':‘ég ?Q thuhdidaututririugng thuhdicon o0 105 195 103 124 101 127 109 127 146
c 0,
M BACH 1 Hién nay vdi su nang cao dan cua ranh gidi
= dau nudc, dd ngam nudc trong san phdm khai

— = _ théc cua 8 giéng tu phun con lai sé con tiép tuc
- = il tdng nhanh. Trong tuong lai gan Vietsovpetro

_______-—+——‘_‘_J ; dang xem xét chuyén dan toan bé quy giéng tu

e phun con lai sang khai thac bang phuang phap
gaslift.

— . So sanh thuc té khai thac tang mong mé

Bach H6 vai Sa d6 cong nghé 2012 dugc trinh
bay tai Bang 6 va Hinh 35.

—— I 0 e T TR T
A
A

5. Két luan

il 1 g g s e i 0

Trir lugng thu héi va hé sé thu héi dau &
cac khéi thudc tdng méng mé Bach Hé rat khac
nhau, ddc biét tai khéi Bac, khéi Nam va khéi
0,7%. Bén ndm 2017, san lugng dau khai thac dugc bang phuong  pang Bic c6 gié tri thap va rat thap. Nguyén
phap gaslift da dat 867 nghin tan chiém 45,3% téng san lugng tf  nphan chinh do tinh chat bat déng nhét rat cao

Hinh 35. So sdnh cdc chi s khai thdc d6i tugng méng md Bach HO gitia thuc té
va thiét ké theo So dd cdng nghé

tang mong (Hinh 34). clia cac khéi thudc tdng moéng Bach H6, ca vé
Thang 12/2017, quy giéng khai thac dau bing phuong phap 96 rong va do thdm chia.

ty phun cla tdng moéng con 8 giéng, trong khi d6 quy giéng Bom ép nudc cho dén nay la giai phap

gaslift da tang 44 giéng (Hinh 34). hiéu qua nhat gép phan quan trong tang luu

lugng cac giéng, 6n dinh ty sé khi - dau, nang
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cao hé s thu héi dau va dac biét 13 én dinh san lugng
dau khai thac khéi Trung tdm tdng mong Bach HE. Tuy
nhién, bom ép nudc chi hiéu qua & khu vuc cé kién tao
dap v6 manh, cac déi nut né lién thong tét, dd tham tét.
Bom ép nudc sé khéng hiéu qua & khu vuc ma cudng do
hoat déng kién tao yéu, hodc do thanh phan thach hoc
ma muc d6 dap v& dat da thap, cac khe nit it lién thong,
do tham kém. Bom ép nudc duy tri 4p sudt via trén ap
suat bao hoa cling khong phai hiéu qua & tat ca cac giai
doan khai thac, dac biét d6i vai giai doan cudi can diéu
chinh theo huéng giam.

Khai thac dau tur cac khéi thudc ting méng Bach HS
rat khac nhau. Danh gia thuc trang cho thay cac ton tai va
thach thuc I6n trong viéc khai thac than dau trong tang
da mong mé Bach HE la: tinh chat bat déng nhat rat cao
vé dé réng, dé tham chua; trit lugng dau c6 thé thu hoi
dang nam rai rac & tat ca cac khéi mé Bach H6, trong d6 6
1 56 bé khu vuc dau tén du con I6n, méi chi khai thac 1,3
- 1,9% trr lugng; cong nghé da va dang ap dung chua du
diéu kién huy dong dugc dau tir cac ddi vi nit né va nat né
mot chiéu khong lién thong; hién tuong ngap nudc dang
dién ra rat nhanh, cac giéng (ké ca giéng chd luc) déu da
va dang bi ngap nudg; tai liéu 3D - 4C mdi nhat cho thay
mat n6c mong tai mot s6 vi tri ¢ su khac biét so véi tai
liéu trudc day.

Nhiing t6n tai va thach thic d6 yéu cau cén trién khai
cac nghién ctiu nghiém tuc, véi muc tiéu khai thac dugc
thém tr cac khu vuc dau con tén dong, dac biét trong ddi
vi ntt né va nut né 1 chiéu khong lién thong. Nhimg van dé
can nghién ctiu bao gém: xac dinh trt lugng dau con lai
& dau?; nghién cuiu co sé khoa hoc, lam rd thém vé ca ché
hinh thanh, cau tric khong gian rdng tang mong; dac trung
tham chua, co ché dong chay trong cau tric khéng gian
réng clia tang méng; xay dung phuong phap luan khoa hoc
va dé xuat cac giai phap cong nghé dé khai thac déi tugng
tdng méng mé Bach HE giai doan cudi. Nhiing ndi dung dé
sé dugc tac gia trinh bay cu thé tai Ky Il ti€p theo.
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ENHANCED OIL RECOVERY SOLUTIONS AND TECHNOLOGIES FOR FINAL
PHASE OF GRANITE BASEMENT RESERVOIR OF BACH HO FIELD

EVALUATING THE EFFECTIVENESS OF RESERVOIR PRESSURE MAINTAINANCE SOLUTIONS,
PRODUCTION STATUS OF EACH AREA, OUTSTANDING PROBLEMS AND CAUSES

Phung Dinh Thuc

Email: thucphung125@gmail.com
Summary

The granite fractured basement reservoir of Bach Ho field is widely known for its big reserves. After more than 30 years of produc-
tion, the remaining recoverable reserve of this reservoir mainly exists in: (i) fracture system at the top of the basement, (ii) macro fracture
system in the middle of oil column (saturated oil residues), (iii) micro fracture and disconnected fracture system, (iv) the top of the base-
ment which is still unperforated, and (v) the undetermined and unreachable fracture zones.

Secondary recovery with water injection system has been implemented and is still the most effective way to boost production perfor-
mance, control gas-oil ratio, improve oil recovery and especially maintain the stable oil production rates of the central dome of the base-
ment reservoir. However, water flooding has also been limiting its effectiveness to the areas with high tectonic activities, which reflect
in large breccia zones with high connectivity and high permeability. For any low breccia zones with poor connectivity and permeability,
water injection rarely shows any effect. Besides, keeping the reservoir above bubble point with water injection is also difficult, especially
near the last stage of field life since the injection rate is normally reduced to control water cut.

The major challenges of production management for the basement reservoir of Bach Ho field are: water cut increment is high even in
the main producers; the current dynamic oil-water contact has been raised to around 100m from the top of reservoir, even 18m at some
areas; the current oil recovery factors in the South and North East domes are ultra low, at only 1.9% and 1.3%, respectively; oil production
and improved recovery from the micro fracture system are still very limited.

The study therefore concentrates on analysing the fractured basement structural geology, petrographic and rock properties, fluid
properties, oil reserves, production performance and recovery mechanism in order to propose technological solutions for enhanced oil
recovery of matured basement reservoir of Bach Ho field.

In the 2™ Phase, the author will focus on evaluating the effectiveness of reservoir pressure maintainance solutions, the production
status of each area and compare with the technological schema, especially analysing the outstanding problems and their causes.

Key words: Improvement of oil recovery factor, geological structure, basement, reservoir pressure, Central dome, Northeast dome, Southern dome, North
dome, Bach Ho field.
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