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Tom tat

Da mdng niit né la doi tugng tim kiém tham do va khai thac quan trong nhat doi vdi Lién doanh Viét - Nga “Vietsovpetro” néi riéng
va Tap doan Dau khi Qudc gia Viét Nam ndi chung. Ké tir thai diém phat hién va dua vao khai théc than dau da mong mé Bach H tir ném
1988 dén nay, viéc nghién ctu doi tugng dac biét nay dat ra nhiéu thach thic d6i vi doi ngi chuyén gia dia chat, cing nghé mo.

Hién nay, than dau mong dang 6 vao giai doan suy giam san lugng, viéc phan tich va Iva chon ché d9 khai thac t6i uu cd y nghia rat
quan trong nham ddm bao khai thac hiéu qua va tén thu hdi dau 6 mic cao nhat.

Bai bao gidi thiéu cac gidi phdp cong nghé ma chinh da dugc ap dung, phan tich co s& cling nhu két qua diéu chinh ché d6 bom ép
trong giai doan 2018 - 2022 va dé xuat lua chon ché @6 van hanh khai thac tdi uu cho di tugng méng mé Bach HG trong thdi gian tdi.

Tir khéa: Ap sust bao hoa, t6i uu khai théc, bom ép, than ddu mong, mé Bach H, Vietsovpetro.

1. Giéi thiéu
-—-'-'-"n..‘“f
Than dau da méng mé Bach HS (Hinh 1) la d6i tugng /
khai thac cé tai nguyén trif lugng I6n nhat dugc phat hién Y]
tai L6 09-1 noi riéng va thém luc dia Viét Nam néi chung. P

Than dau co dang khéi vai kich thudce rat 16n (15 x 6 x 1,9
km), chiéu sau néc moéng - 3.050 m TVDss, ranh gisi duéi
(2P) - 4.950 m TVDss. Day la kh6i méng nang dugc thanh A
tao bdi nhiéu pha hoat ddng magma khac nhau cé tudi tu '
Triassic s6m dén Cretaceous mudn, nhém thanh cac phuc
hé Hon Khoai, Dinh Quan va Ancroet. Pa magma thudc
phuc hé Hon Khoai dac trung béi thanh phan thach hoc tu
diorite dén monzodiorite, phan b6 chd yéu & canh Bong
Bac vom Bac, da magma thudc phiic hé Binh Quan dac
trung chd yéu la granodiorite, phan b6 pha chdm 1én da
mong thudc phiic hé Hon Khoai canh Béng Bac, canh Bac,
Tay Bac vom Bac va vom Nam. B4 magma tré hon ca la da
mong thudc phic hé Ancroet, chiyéu la granite, pha chém
Ién da thudc phiic hé ¢é han, tap trung & khéi Trung tdm va
khé&i Nam [1]. Khac v6i cac via chira tram tich thong thudng,
khong gian 16 rdng & di tugng mong dang hang hdc, nat
né tuong d6i c6 thé chia thanh 2 nhém chinh:
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- Nt né I1én: Ngoai vai tro chira, déi nut né I6n c6 vai
trd chinh la kénh dan chat luu trong qua trinh khai thac;

- Nut né nho: Cha yéu dong vai trod chia, cung cap
nang luong, chat luu cho ddi nit né 16n [2].

Than ddu méng mé Bach HS ¢ muc d6 bat dong
nhat rat cao vé gia tri robng - tham, c6 xu thé giam dan
theo chiéu sau; két qua khoan chua phat hién su ton tai
cla nudc day/ria, than dau kin.

]

Hinh 2. Ddi niit né/ddp vi phdt trién xung quanh dit gay.

1993 - 1998

3.450 +
|
2 |
i
e 3.850 [aiw i
ifw ' afr afn
edw alw e
|- L i Ll L
!t afw e L
LR afe afe
-l - e
I R 3 =g e
[ afe alr . |
T L i ' !
- ol ™ A
[ afe L B £ L
! - L2 i +1k i
Lol 4500 <4 N

Hinh 3. H¢ thong khai thdc giai dogn 1993 - 1998.
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Vi chiéu cao than dau rat I6n (gan 2.000 m), tinh chat
dau via cling thay déi dang ké phu thudc vao chiéu sau,
trong dé ap sudt bao hoa tai ddy va néc via chia tuong
Ung 180 - 245 atm; ham lugng khi hoa tan ban dau 138 -
212 m3/tan [3].

2. Lich st khai thac méng mé Bach Hé

2.1. Giai doan 1988 - 1993: Khai thdc & ché dé tu nhién
(khéng bom ép nu'éc)

Sau khi than dau da méng dugc phat hién, mé hinh
khoi da mong dugc nhan dinh gom phan da phong héa
va déi niit né/dap v phat trién xung quanh cac hé théng
dut gay (Hinh 2). Déi tuong dugc thiét ké khai thac & ché
dé tu nhién, ap dung mang ludi giéng khoan theo phan
b6 7 diém, khodng cach gilia cac giéng dugc tinh toan,
thiét ké  muc 1.000 m. Hé s6 thu hoi dau du kién dat 17%
[41.

Trong thoi gian dau khai thac déi tugng mong & ché
dé tu nhién, ap suat via suy giam nhanh (115 atm trén
20 triéu tan dau khai thac). Véi nhip d6 suy giam &p suat
via nhanh nhu vy, chi c6 thé thu héi dugc 17% lugng tai
nguyén ban dau tur than dau mong. Nhiém vu tim kiém
giai phap cong nghé mé nham duy tri 4p sudt via, gilr 6n
dinh luu lugng chat luu va sau cing nham nang cao hé s6
thu hoi dau ti than dau mong tré nén cap thiét. Cac giai
phap bom ép khi va nudc da dugc xem xét nghién cuu,
tuy nhién giadi phap bom ép khi dugc danh gia khéng kha
thi do thi€u nguén cung & thai diém luc bay gid, do vay
chi tap trung nghién ctu kha nang bom ép nudc nham
duy tri 4p suat via. D8i véi gidi phap bom ép nudc, cac
chuyén gia nhan dinh rang ton tai ri ro xuat hién cac lugi
nudc bom ép theo cac kénh dan nit né, gdy ngap nudc
sGm cac giéng khai thac.

2.2. Giai doan 1993 - 1998: Bom ép nuédc duy tri dp sudt
via

Nhiém vu nghién clu hiéu qua clia qua trinh bom ép
nudc duy tri 4p sudt via ciing nhu rdi ro cé thé gay ngap
nuGc sém cac giéng khai thac dugc cac chuyén gia dia
chét, cdng nghé mé cua Vietsovpetro trién khai nghiém
tdc va than trong. Két qua nghién cdiu cac dac trung dia
chat, thdm chda than dau mong cho thay rang:

- Than dau co chiéu cao rat I6n (gan 2.000 m);

- K&t qua nghién ctru trén mau 16i cho thay hé sé day
dau theo phuong tir dudi Ién dat cuc dai (0,89), ti€p theo
la phuong ngang (0,73) va phuong tu trén xuéng (0,67);
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- D6 nhét cta dau va nudc bom ép & diéu kién via
kha tuong dong, bé mat da chia chu yéu ua nudc;

- Muc d6 lién thong thay luc theo dién cling nhu
chiéu sau rat t6t dua trén két qua khao sat ap suat via.

Nhdm gidm thiéu rdi ro ngap nudc sém giéng khai
thac cing nhu dam bao hiéu qua bom ép nudc, than dau
mong dugc thiét ké khai thac nhu Hinh 3. Hé théng khai

K€ hoach phat trién m 1998 - 2018
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Hinh 4. Hé thing khai thdc ndm 1998 - 2018.
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thac vé ca ban dugc chia lam 2 ddi chinh, gom bom ép (3)
va khai thac (1, 2), trong d6 céc giéng bam dugc khoan
thdng ding va bom ép ti chiéu sau 3.850 m TVDss trd
xudng. DGi khai thac & phia trén, trong dé gan n6c mdng
(3.450 m TVDss trg lén) dugc xac dinh la d6i ma khi tiém
nang [5].

Két qua ap dung bom ép nudc duy tri 4p suat via cho
thay hiéu qua ré nét qua so liéu khai thac va trang thai
nang lugng via, san luong dau duy tri 8n dinh, ap suét
via da ngay lap tdc én dinh trd lai sau giai doan suy gidm
dang ké. Thuc té€ khong ghi nhan su hinh thanh ma khi
thu sinh nhu du bao.

2.3. Giai doan 1998 - 2018: Bom ép nudc duy tri dp sudt
via (hé théng khai thdc gém 3 déi khai thdc, chuyén tiép
va bom ép)

Than dau méng cé vai tro dac biét quan trong, la d6i
tugng khai thac chinh cla Vietsovpetro, do vay ché do
khai thac luén dugc lya chon, diéu chinh thudng xuyén
mot cach than trong. Sau khi nhan thay thuc té da khong
xuat hién ma khi thi sinh, phan trén ctia néc méng (néng
hon 3.600 m TVDss) dugc thiét ké la déi khai thac (1) (Hinh
4), d&i bom ép (3) dugc xac dinh sau hon 4.000 m TVDss
cuing vdi viéc khoan bé sung cac giéng bom ép (cha yéu
khoan xién) nhdm nang cao hé sé bao trum, gitp day
t6i da lugng dau tich tu & vung ria, vung sau di chuyén
dén ddi khai thac. Béi chuyén tiép (2) trong khodng do
sau 3.600 - 4.000 m TVDss déng vai tro la vung dém, gitp
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Hinh 5. Dng thdi cdc chi s6'khai thdc chinh déi tugng méng md Bach Ho.
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can bang mat ranh gidi dau nudc va han
ché& hinh thanh céc lusi nuéc di chuyén
truc tiép ti giéng bom ép dén giéng khai
thac.

Trong giai doan 1998 - 2008, ché do
bom ép dugc thiét ké nham dam bao
duy tri ap sudt via (quy ddi vé chiéu sau
néc méng 3.050 m TVDss) cao hon ap
suat bdo hda & muc 10 atm nham loai
trtd khd nang hinh thanh ma khi tha
sinh. Giai doan nay da ghi nhan hiéu qua
tich cuc cla qua trinh bom ép nudc khi
nang lugng via dugc duy tri rat tét, luu
lugng chat luu én dinh, khéng ghi nhan
dau hiéu hinh thanh ma khi tha sinh tai
néc mdng. Mot s6 giéng sau khi nudc
xuat hién, d6 ngap nudc tang nhanh va
dung khai thac chi sau 2 - 3 ndm (tham
chinhanh hon) do ngdp nuéc hoan toan.
Dé giam thiéu rdi ro ngap nudc nhanh
cac giéng khai thac, ché d6 bam ép dugc
diéu chinh véi muc tiéu duy tri dp suat
via & muc 4p suat bao hoa (giai doan
2008 - 2018). Ngoai ra, con ap dung ché
dd bom ép chu ky véi muc dich tao cac
Xung ap suat, giup nuéc bom ép co thé
tic thoi di chuyén theo cac kénh dan
c6 d6 tham kém hon, tdng hiéu qua ddy
dau va sau cung nang cao hiéu qua khai
thac/thu héi dau. Béng thai cac chi s6
khai thac chinh mé Bach HS dugc thé
hién & Hinh 5.

2.4. Giai doan 2018 - 2022: Piéu chinh
giam bom ép, cho phép dp sudt via xdp
xi va thdp hon khéng ddng ké dp sudt
bdo hoa

Than dau da méng dang & vao giai
doan suy gidm san lugng khai thac, d6
ngap nudc c6 xu thé tang cao. Bdng
thai cac chi s6 khai thac chinh cho thay
dé ngap nudc trong san pham khai
thac tir than dau méng sau giai doan én
dinh (két qua cla viéc b6 sung thém cac
giéng mai véi d6 ngap nudc thap va diéu
chinh, t6i uu ché& d6 khai thac giai doan
2013 - 2017) da bat dau c6 dau hiéu tang
dang ké vao dau nam 2018. Nhiém vu lua
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chon ché d6 khai thac t6i uu, diéu chinh ché d6 bom ép
nhu thé nao dé vira duy tri nang lugng via nham dam bao
luu lugng chat luu 8n dinh nhung khéng gay ngap nudc
nhanh céc giéng khai thac da dat ra nhiéu thach thic cho
doi ngl chuyén gia dia chat, cong nghé mo Vietsovpetro.

Trén co s& két qua phan tich, nghién ctu dac trung dia
chat va khai thac mo, diéu chinh gidam bom ép, cho phép
ap sudt via xap xi hodc thap hon khéng dang ké so véi ap
suat bao hoa c6 thé mang lai nhiéu uu diém:

- Gidm nhip d6 gia tang ngap nudc;

- Cho phép bot khi tach ra lam ting thé tich dau, tao
diéu kién thuan lgi dé€ dau di chuyén dén giéng khai thac;

- Tao diéu kién thuan lgi cho dau tir cac ndt né nhd
(thdm chita kém) cé thé di chuyén qua cac ndt né 16n va
dén cac giéng khai thac (theo co ché tham mao dan);

- Tan thu dau hiéu qua.

Bén canh nhiing uu diém dugc liét ké nhu trén, viéc
cho phép &p suat via thdp hon ap sudt bao hoa c6 thé
mang dén nhimng rdi ro, cu thé:

- Hinh thanh ma khi thd sinh;

- Khitach nhiéu trong via, xuat hién dong chay 3 pha
(dau, khi va nudc) lam gidm tham tuong déi ctia pha léng;

- Luu lugng chat luu/dau giam manh.

Trén co sG két qua phan tich, cac chuyén gia dia chat,
cdng nghé mé Vietsovpetro quyét dinh trién khai thir
nghiém diéu chinh ché dé bom ép dong thai tién hanh
theo ddi sat cac thong s6 lam viéc cac giéng nham sém
phat hién va x& ly nhirg phuc tap, rdi ro phat sinh (néu
co).

Qua trinh th&r nghiém da mang lai két qua kha quan
nhu nhan dinh ban dau va nhiing rui ro, anh hudng tiéu
cuc dén cac chi sé khai thac da khéng xay ra. Cu thé, do
ngap nudc trong san pham sau thai diém diéu chinh bom
ép da 6n dinh va tham chi con cé xu thé gidm. Bén canh
viéc diéu chinh gidm bom ép, Vietsovpetro da ap dung bd
sung cac giai phap t6i uu ché do lam viéc cda giéng khai
thac, tuy nhién khéng thé phi nhan anh hudng tich cuc tur
viéc diéu chinh ché dé bom ép trong viéc giup gitt 6n dinh
muc ngap nudc trong san pham khai thac.

Mét thdng s8 quan trong nita can dugc kiém soat

thudng xuyén va lién tuc nham danh gia mdc do tach khi
trong via d6 la chi s6 khi dau (GOR). Chi s6 khi dau trung
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binh cac gi€éng cho thay su tang nhe trong giai doan 2018
- 2019, & muc 220 - 230 m?/tan, tuy nhién sau d6 da giam
trd lai & mic khoang 200 m3/tan, thap hon so véi s6 do
trudc khi ti€n hanh diéu chinh gidm bom ép, diéu nay cho
thay chua xay ra hién tugng tach khi quy moé I6n (Hinh 6).
Tuy nhién, cuc bd & vai phan dinh nhé cao da xay ra hién
tugng tach khi quy mo6 nhé, moét sé giéng khoan dan day
vao khu vuc nay thai gian dau lam viéc véi chi sé khi dau
rat cao (3.000 - 4.000 m3/tan), nhung sau thai gian ngan
(1 -3 thang), chi sé khi dau trg lai binh thudng, hién tugng
nay ghinhan dugc trudc ca thai diém tién hanh diéu chinh
giam bom ép (2018).

Luu lugng chét luu la thong sé quan trong can dugc
xem xét, danh gia. K&t qua thdng ké cho thay luu lugng
chét luu céc giéng sau thai diém diéu chinh ché d6 bom
ép dugc duy tri & muc 6n dinh (Hinh 7).

Quan sat dong thai ap suat via cho thay, ngay sau khi
diéu chinh giam bom ép, ap suat via c6 xu thé gidm nhanh
hon so véi giai doan trudc d6, tuy nhién sau dé nhip dé
suy giam da cham lai va hién nay dang tiém can gia tri 4p
sudt bao hoa (Hinh 8).

Ap suat bao hoa dugc xac dinh dua trén két qua phan
tich mau dau sau duoc ldy & cac giéng khoan khai thac
cht yéu & phan néc méng suy giam theo thsi gian. Diéu
nay dugc giai thich do dau khai thac & phan trén cda than
dau méng dan dugc thay thé, [ap ché baéi lugng dau dugc
di chuyén lén ti vung ria va phan sau clia méng dudi tac
dong clia nudc bom ép, lugng dau nay phan bé & dé sau
I6n nén ap suat bao hoa thap hon so vai phan trén cda
mong.

K&t qua theo doi cac thong sé lam viéc giéng khoan
trong giai doan thi nghiém gidm bom ép cho thay than
dau mong van dang khai thac 6 ché do t6i uu, dé ngap
nudc trong san pham dugc kiém soat tét, chi s khi dau,
luu lugng chat luu 8n dinh, ap suat via van duy tri cao hon
va dang tiém can gia tri ap suat bao hoa.

Mot s6 giéng khai thac co d6 ngap nudc tang cao (dén
60 - 70%), sau khi tién hanh diéu chinh gidm luu luong
chét luu (gidm chénh ap), d6 ngap nudc trong san pham
gidm déang ké, tham chi giéng sau dé lam viéc khéng nuéc
(Hinh 9). Hiéu qua tich cuc nay c6 thé do anh huéng tu
viéc diéu chinh gidam bom ép, hodc it nhat viéc giam bam
ép gilp qua trinh 6n dinh/gidm ngap nudc trong san
pham & cac giéng nay dién ra nhanh han.

Trong gan 35 nam ké tu thai diém khai thac tan dau
dau tién ti than dau da méng nut né mé Bach H6 (1988),
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d6i tugng khai thac dac biét nay luén dugc quan tam,
theo dbéi chat ché, hé théng khai thac luén dugc nghién
ctu diéu chinh than trong, tling budc va lién tuc cho dén
nay. Nhiém vu nghién ctu, lua chon ché dé khai thac t6i
uu khi than ddu méng mé Bach HE dang & vao giai doan
suy giam san luong da va dang dugc trién khai mét cach
nghiém tdc nham dam béo than dau da mong luon dugc
van hanh, khai thac & ché dé t8i uu, ddm bao tan thu héi
dau & muc cao nhat. T nhan dinh ban dau chi cé thé thu
hoi dugc khoang 17% & ché d6 khai thac tu nhién, sau mét
thai gian dai diéu chinh lya chon ché d6 t6i uu, dén nay
du béo c6 thé thu hoi dugc gan 40% luong dau ban dau tur
d6i tugng mong nut né. Hiéu qua tu viéc van hanh, téi uu
khai thac than dau dac biét nay gop phan quan trong vao
su phat trién 8n dinh cta Vietsovpetro trong thdi gian qua
cling nhu trong giai doan sap téi.

3. Két luan

Than ddu moéng mé Bach HS la ddi tugng co tai
nguyén trir lugng 16n nhat dugc phat hién tai L6 09-1 noi
riéng va thém luc dia Viét Nam noi chung, dong gop gan
80% san lugng khai thac clia Vietsovpetro.

Quyét dinh ap dung bom ép nudc dé duy tri ap suat
via cung vdi viéc thudng xuyén theo déi, nghién ctu va
diéu chinh ché d6 khai thac than trong da mang lai hiéu
qua to I6n, gop phan nang cao thu hoi dau tir 17% theo
nhan dinh ban dau lén dén gan 40% nhu sé liéu du bao
ngay nay (tinh dén thgi diém 1/2022, hé s thu hoi than
dau méng thuc té da dat 37%).

Két qua qua trinh diéu chinh giam bom ép, cho phép
ap sudt via xap xi va thap hon khéng dang ké ap suat bao
hoa cho thay:

- Ap suit via (quy d6i vé chiéu sdu néc méng 3.050
m TVDss) dang tiém can ap suat bao hoa;

- Chua phat hién sy hinh thanh ma khi tha sinh quy
mo I4n tai néc maéng, chi s6 khi dau trong san pham khai
thac (GOR) 6n dinh;

- Luu lugng chét luu én dinh;
- D06 ngap nudc dugc kiém soat tét;

- Mét s6 giéng sau khi diéu chinh gidm khai thac, d6
ngap nudc giam tl muc 60 - 70% vé 0%, giéng lam viéc
6n dinh;

Qua trinh theo dai lich st khai thac cho thdy mét s6
giéng c6 dau hiéu lam viéc khong 6n dinh (luu lugng suy
gidm nhanh) khi chi s8 khi dau/léng tang cao, cu thé: Chi
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s6 khi dau (GOR): 350 - 450 m3/tan (hodc cao han); chi s6
khiléng (GLR): 350 - 450 m3/tan (hoac cao han).

Trén co s& s6 liéu khai thac, ndng luong via c6 thé
nhan dinh rang déi tugng méng nut né dang dugc van
hanh, khai thac & ché d6 t6i uu, chua xay ra hién tugng
tach khi quy mé 16n trong via. Hién tugng tach khi cuc
b6 da xdy ra & khu vuc dinh nhé cao cia moéng (ghi nhan
dugc ca & thai diém trudc khi diéu chinh gidm bom ép
(2018)), tuy nhién chua ghi nhan anh huéng dang ké dén
san luong khai thac chung clia toan bé than dau méng.

V&i muc tiéu duy tri, ddm bdo van hanh khai thac
than dau mong & ché dé t6i uu, tan khai thac/thu héi dau
hiéu qua, can thiét phai kiém soat chat ché cac théng s6
khai thac mo, trong d6 dac biét luu y dén: Dong thai nang
luong via; luu lugng chat luu, d6 ngap nudc; chi sé khi dau
(GOR); chi s6 khi ldng (GLR); thudng xuyén lay mau dau
sau dé xac dinh ap suat bao hoa.

Trudng hop xudt hién cac yéu t6 rii ro (khi tach nhiéu,
luu lugng chat luu gidm manh, ap suat via suy giam
nhanh...) can kip thai danh gia, nghién ctu va cé6 nhiing
diéu chinh phu hop.

Tai liéu tham khao
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Summary

Fractured basement reservoir is an important exploration and exploitation object for Vietsovpetro in particular and Petrovietnam in
general. Since the discovery and putting in production of the Bach Ho field fractured basement reservoir in 1988 until now, studies on this
special object have been carried out reqularly and seriously. However, the fractured basement is still a complicated object, bringing many

challenges to the team of geologists and reservoir experts.

During the nearly 35 years of exploitation, a series of reservoir engineering solutions are continuously studied, applied and adjusted to
ensure the optimum exploitation regime. Currently, the fractured basement reservoir is in its stage of production decline, the analysis and
selection of the optimal exploitation regime is thus very important to secure the highest efficiency of exploitation and oil recovery.

The article summarizes the main reservoir engineering solutions that have been applied, analyze the basis as well as results of injection
regime adjustment in the recent years (2018 - 2022) and propose the appropriate exploitation regime in the future.

Key words: Saturation pressure, production, injection, fractured basement reservoir, Bach Ho field, Vietsovpetro.
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