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Tém tat

Ddc diém dia chdt cda thdn ddu trong dd méng mé Su TirPen - Su' Tir Vang khd phiic tap, trong dé c6 nhiéu yéu té
dia chét anh huéng dén khd néng thu héi dau nhu: mi'c dé bét déng nhdt ciia mé géy ra su'phén chia nhiéu khéi c6 cdc
ché dé thiy déng luc tuong déi riéng biét, ddc trung hé théng dut gdy va nit né thir sinh, nuéc dp sudn tir cdc thanh hé
Oligocene xdm Idn trong qud trinh khai thdc [2, 4]. Bai bdo gi&i thiéu mét sé giai phdp nhdm han ché dnh huéng xdu
va tdng cudng dnh hudng tich cuc ciia cdc yéu té dia chdt dé ndng cao hé sé thu héi ddau trong dd méng truéc Dé Tam
mé Su' Tir Den - Su Tir Vang nhu: téi uu hé théng giéng khai thdc, téi uu ché dé khai thdc, han ché dnh huéng xdu ctia
nu'éc dp sudn va khoan dan day & cdc khéi cé ché dé thiy déng luc riéng biét.

Tirkhéa: Nudc dp sudn, hé théng giéng khai thdc, ché d6 khai thdc, hé sé thu héi ddu, trudng tng sudt thiy déng luc va trudng

Ung sudt trong trudng, gradient thiy déng luc, gradient trong trudng.

1. T6i uu hé théng giéng khai thac

Day la gidi phap dac biét quan trong gilup t6i uu
chénh ap gitta khoang khai thac va mat nudc dang
nhdam dam béo cho viéc duy tri dich chuyén én dinh mat
ranh gid¢i ddu nudc, nghia la ddm bao dat kha nang day
va quét dau bdi nudc téi déi khai thac cao nhat. Do dac
trung tham chia cdia tang mong mo Su Ta Pen - Su T
Vang dugc khéng ché bdi diac diém dut gay va khe ndt,
nén hé thong giéng (khai thac va bam ép) gém mat do,
vi tri va quy dao giéng, khoang khai thac ciing nhu bom
ép duoc thiét ké t6i uu theo su phan bé cac dé6i dut gay
trong mo nhu quy dao cta cac giéng khai thac va bom
ép co xu thé vudng goc véi cac hé théng dut gay (chinh)
hudng Tay Bac - Dong Nam va Bong Bac - Tay Nam.

2. T8i uu ché do khai thac

Trong qua trinh khai thac vé&i viéc dp dung bom
ép nudc hodc v&i dnh hudng cla nudc dp ddy hoac ap
sudn, dau via ludn chju tdc dong clia 2 trudng Ung suat
chu yéu, d6 la trudng tng suat thuy déng luc va trudng
(ing suat trong trudng. Hai trudng Ging suat nay sinh ra
gradient thuy dong luc va gradient trong trudng tuong
ung.

Gradient trong trudng dugc tinh theo cong thic [1]:

ol=y,-7, (1)

Trong do:

v,: Ty trong clia dau via;

7, Ty trong cla nudc.

20  DAUKHi- SO 12/2014

Gradient thiy dong luc dugc tinh bang cong thic:

Ku/,lw
Kwﬂo
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Trong do6:

AP va H: Chénh ap va d6 cao gilta mat thu hoi dau va
mat dang Ién clia nudc;

K, K, 1, va p,: D6 thdm pha va d6 nhét cla dau va
nudc tuong Ung.

Trudng Ung suat thiy déng luc la trudng Ung suat
sinh ra do xuat hién chénh &p gitta viing can day giéng va
vung lan can. Chénh ap cang Ién khi nuéc bom ép hoac
nudc ap day hodc ap sudn tac dong vao than dau cang
I6n. Duéi tac dong cua trudng Gng suat thay dong luc,
dau via di chuyén tir cac viing xung quanh dén vung khai
thac hay con goi la vung thu héi dau. T6c d6 di chuyén
dau phu thudc vao nhiéu yéu t6, trong do6 gradient thay
dong luc la yéu t6 quan trong hang dau. Tuy nhién diéu
kién dé nudc co thé ddy dau téi ddi khai thac véi hé s
ddy cao nhat khi gradient thily déng luc nhé hon gradient
trong truang [11:

62 <ol 3)

Trong trudng hgp gradient thdy doéong luc nho
hon gradient trong trudng thi mat ranh gidi dau nudc
dich chuyén én dinh, hé sé ddy dau t6i ddi khai thac
dat gia tri cao nhat, ngugc lai sé dan dén hinh thanh
lugi nudc. Nhiém vu cla viéc t6i uu ché do khai thac,
nang cao hiéu qua thu héi dau khi 1a d@m bao sao cho
gradient thay déng luc khéng dugc tang cao va vugt
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qua gradient trong trudng. Ngoai cac théng sé c6 dinh
clia dau via va nudc, chénh ap AP va d6 cao H la yéu t6
anh huéng truc ti€p tdi gradient thiy déng luc. Chénh
ap AP cang cao thi gradient thiy déng luc cang cao va
chénh léch d6 cao gilra mat thu héi dau va mat dang [én
clla nudc cang nhd thi gradient thdy déng luc cang Ién.
Vay trong qua trinh diéu chinh ché d6 khai thac nhiém
vu quan trong la gidm tGi miic nhé nhat cé thé chénh ap
AP va ddy cao khodng cach gilta mat thu hoi dau va mat
dang lén cla nudc.

Khu vuc Tay Nam clla mé SuTi Ben c6 u, ~1,0cP, cac
khu vuc khac cia mé Su T Den p_ = 0,85, d6 nhét nudc
bom ép, nudc via dp sudn p, ~ 0,35cP. D6 tham pha thay
déi tuy thudc vao ddc trung tham chia va do béao hoa
nudc tai ting thai diém cda than dau. Tir két qua nghién
cru mé Bach H6, dé tham pha dugc chia ra 2 trudng hop
[3]: (1) 6 tham clia d@ méng dao dong tur 1 - 1.000mD va
(2) d6 tham cua da mong > 1.000mD. Trong trudng hop
(1), néu d6 bao hoa nudc S = 40% thi do tham pha cla
dau vao khoadng 0,33 - 0,35 va d6 tham pha clia nuéc rat
nhé chi khodng 0,03. Khi dé bao hoa nudc tang Ién 55%,
d6 tham pha clia dau va clia nudc bang nhau. Khi dé bao
hoa nudc dat 60%, d6 tham pha clia diu gidm di dang ké,
chi con khoang 0,03 va d6 thadm pha ctia nudc lai tang 1én
0,09 (gap 3 lan so vai khi d6 bao hoa nudc 40%).

Néu coi da chia trong méng cda khu vuc md Su
T Pen - Su TU Vang ¢6 d6 tham pha tuong ty trudng
hop d6 tham trong khodng tur 1 - 1.000mD, thi d6 linh
déng n cta dau khi bi nudc ddy phu thudc vao dé bao
hoa nudc:

- S, =40%,1 =0,09
- S,=55%,1 =107
- S, =60%, 1 =322

Thay d&i do linh dong cda dau khi bi nuéc day vao
cong thuc (2) ta co:

o2 = 2(1-1) (4)
Nhu vay trong trudng hop:
- S, =40%, gradient thly déng luc 62 = %(1— 10,60)
- S, =55%, gradient thily dong luc 62= A?P(l -0,92)
_ S, =60%, gradient thay dong luc 02=A—HP (1-031)

Tu két qua tinh toan gradient thiy déng luc cho
thay, trong trudng hgp ddi khai thac co6 do bao hoa nudc
< 40%, tham chi dat t6i 45% thi gradient thay dong luc khu

vuc Tay Nam mo Su T Pen ludn ¢6 gid tri am khi d6 mat
ranh gidi dau nudc dich chuyén én dinh khéng hinh thanh
cac ludi nudc (co nghia la khai thac trong diéu kién nay
ludn dat dugc hé s thu hoi dau khi cao do kha nang day
dau bdi nudc van dat gia tri cao nhat). Tuy nhién, néu nhip
dd khai thac cao sé dan dén nhiéu kha nang ludi nudc tién
thang vao giéng khai thac. Trong trudng hop doé bao hoa
nudc ddi khai thac cao hon 45 - 50% thi gradient thdy déng
luc 62 ludn co gia tri duong. D8i véi mé Su Ta Pen - Su T
Vang, ty trong dau via vao khoang 0,84 - 0,85g/cm?® hay 35
- 36API, ty trong clia nudc via hay nudc bom ép tam lay la
1,04g/cm® nén gradient trong trudng tinh dugc la 1,80MPa/
km. Nhu vay, dé mat ranh gigi dau nudc dich chuyén 6n
dinh can diéu chinh ché do khai thac sao cho gradient thay
dong luc phai dam bao < 1,80MPa/km. Déi véi cac khu vuc
khac d6 nhét clia dau kha cao (0,85¢P), dé linh déng cua
dau khi bi nudc ddy kha thap nén diéu kién dam bao dé
mat ranh giGi dau nuéc dich chuyén 6n dinh lai cang khac
nghiét hon. Do nhu cau ké hoach khai thac cao nén viéc
dam bao gradient thily dong luc khong vuot qua gradient
trong trudng trong qua trinh khai thac la mét diéu kién khé
6 thé thuc hién dugc. Vi vay nha diéu hanh khai thac can
quan tdm nham hai hoa ca yéu cau vé dap ung ké hoach
khai thac va nang cao hé s6 thu héi dau.

3. Han ché dnh huéng cia nuéc ap suén

K&t qua phan tich khai thac cho thay nudc ap sudn ti
cac thanh tao Oligocene xam nhap vao than dau trong da
moéng trudc Dé Tam khi dp sudt via suy giam sau mét thoi
gian khai thac (Hinh 1) c6 anh huéng dén kha nang thu
héi dau: Nudc ap sudn gilp ap suat via dugc duy tri kha
6n dinh, song ciing c6 kha nang xam nhap khéng déu vao
phén trén cla than dau khién qua trinh ddy dau tsi déi
khai thac khéng xay ra ti dudi lén, dan dén hiéu qua day
dau téi dai khai thac thap (khoang 0,69 - 0,71), trong khi
hudng day dau dat hiéu qua cao nhat tir dudi lén 1 0,89.

Vi vay, d€ nang cao hé s6 thu héi dau khi than dau
trong da méng mo Su T’ Pen - SuTd Vang, nhiing déi dut
gay c6 dé ngap nudc cao can han ché hodc ngliing khai
thac, diéu nay co thé thuc hién bang céch st dung cong
nghé hoan thién giéng lua chon. Trong trudng hgp nudc
xam nhap vao hodc tién sat déi khai thac cha giéng, luu
luong khai thac can dugc nghién ctu diéu chinh hop ly,
tham chi dung khai thac hoac khai thac véi luu lugng t6i
thiéu. Cac giéng cach xa ving nudc xam nhap 6 thé khai
thac tang cuong.

Ngoai ra, do nuéc xam nhap téi giéng khai thac, lugng
nudc khai thac tang l1én, dan dén gidam chénh ap hoac cé
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Ap suat (PSI), d6 ngap nudc (*10, %)
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Hinh 1. Nutc dp suon tir cdc thanh tao Oligocene xdm ldn vao thdn ddu trong dd méng

mé Su'TirDen - Su Tir Vang sau mt thoi gian khai thdc [2]

4500

""""""""""""""""""""""" 4 Apsust day giéng
A D06 ngéap nuéc

4000 —#=Luu lugng dau

3500 g Ao

3000 -

2500 -

2000

1500 &

1000

1-Sep-02 14-Jan-04 28-May-05 10-Oct-06 22-Feb-08 6-Jul-09 18-Nov-10 1-Apr-12 14-A

25000

20000

15000

10000

5000

[
ug-13

Hinh 2. Dic trung déng thdi khai thdc trong khdi A khu vuc Tdy Nam md Su TirDen [2]
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Hinh 3. Dic trung déng thdi khai thdc trong khdi B khu vuc Tay Nam ma Su Ti Den ([2])
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Luu lugng (thung/ngay)

Luu lugng (thung/ngay)

thé 1am cho giéng nging khai thac, vi vay can phai
ap dung khi nang (gaslift) dé tang chénh &p hoac
duy tri khai thac cta giéng.

4. Tang cudng khai thac & cac khéi cé6 ché do
thay déng luc tuong déi riéng biét

Khoi da mong mo Su T Pen, Su Tu Vang dugc
phan chia thanh nhiéu khoi, trong d6 mai khéi c6
dac trung thdm chia khac nhau véi mic do luu
théng thiy dong luc gitta cac khéi kém. Mo Su Tl
Pen dugc chia thanh cackhoi A, B, C, D, E. Mé SuTw
Vang dugc phan chia thanh céc khéi A1, A2, B, C,
D1, D2. Tu két qua phan tich PVT clia cdc mau dau
ldy dugc, c6 thé chia khu vuc nay thanh cac don
vi thlly déng luc 16n hon: Tay Nam mé Su Tu Pen,
Doéng Bac moé Su T Pen, khu vuc mé Su Tl Vang.
Hinh 2 va 3 thé hién dac trung dong thai khai thac
trong khai A va B khu vuc Tay Nam mo Su Td Den.

Hinh 2 va 3 cho thay dong thai khai thac khéi
A va B rat khac nhau, dac biét vé dé ngap nudc va
luu lugng khai thac, ching to khoi A va khéi B ¢
su khac biét vé ché do thiy dong luc. Bay la 2 khoi
cung phan bé & khu vuc Tdy Nam mo Su T Den.
Doéng thai khai thac ctia khéi B, khu vuc Tay Nam va
khéi E, khu vuc Déng Bac cling c6 khac biét I6n. Bic
tranh nay tuong tu khéi méng nang mé Bach Hé,
la mot doi tugng bi phéan chia thanh nhiing khoi
6 muc do luu thong thiy dong luc kém, trong do
khéi | 1a khéi chinh chiém khodng 60% téng trit
lugng toan than dau. Viéc phan chia khdi méng nuit
né trudc Bé Tam méd Su Td Pen, Su Tu Vang thanh
cac khéi co ché do thuy déng luc khac nhau cé anh
hudng rat 16n dén hé sé thu hoi dau clia toan mo.
VGi cung mot sé lugng giéng khai thac, mé cang
bi chia cat ra nhiéu khéi nhé c6 ché do thiy dong
luc khac nhau thi kha nang thu héi cang thap. Do
do, cac giadi phéap can thiét dé nang cao hé s6 thu
héi trong trudng hgp than dau bi phan chia thanh
cac khoi c6 ché do thiy dong luc riéng biét, dac
biét d6i v6i cac khoi coé dac trung tham chia thap
can dugc thuc hién. Hién nay tai mo SuTd Den, cac
giéng khai thac cha yéu tap trung & khoi B, khu
vuc Tay Nam. Cac khéi C, D, ngay ca khoi E can phai
dugc xem xét bé sung giéng khai thac.

Trong pham vi bai bao nay, nhom tac gia chi dé
cap co sG khoa hoc nham nang cao hé sé thu hoi
dau khi, bé qua cac han ché vé cong nghé va kinh
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té€ v&i hy vong lam nén tang khoa hoc cho cac mé co dac
diém dia chat tuong tu. D&i véi cdc mé hay khéi vai trit
lugng dau thu héi dudi 10 triéu tan, mang lugi giéng khai
thac c6 thé phai dan day t6i 0,5 - 1,5km. Trong diéu kién
ngoai bién, muc dé bat déng nhat clia da chira qua cao,
kho c6 thé dan day mang Iuéi giéng theo ly thuyét nén
can phai nghién ctu that ky dac diém phan bé cac ddi nat
né bao gém hudng d6, mat do... dé thiét ké giéng sao cho
c6 thé gap cac ddi nut né cao nhat.

5. Két luan

Dé nang cao hé sé thu héi dau déi vai than dau trong
da méng trudc Dé Tam mod Su Ti Pen, Su Tu Vang c6 thé
ap dung gidi phap han ché anh huéng xau va tang cudng
anh huéng tich cuc cac yéu té dia chat nhu: téi uu hé
théng giéng khai thac va bom ép, t6i uu ché do khai thac,
han ché anh hudng clia nudc ap sudn va khoan dan day &
cac khai cé ché dé thuy déng luc riéng biét. Day la van dé
dugc nhém téc gid téng hop va dé xuat, can tiép tuc duagc

nghién ctu va khac phuc cac han ché vé céong nghé, gép
phan nang cao hé sé thu héi dau khi cho than dau trong
moéng moé Su TU Pen, Su Ti Vang va cac mo khac cé dac
diém dia chat tuong tu.
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Solutions for enhancing oil recovery factor for fractured
basement reservoirs of Su Tu Den and Su Tu Vang oil fields

Summary

Dang Ngoc Quy, Hoang Van Quy
Petrovietnam Exploration Production Corporation

The geological characteristics of fractured basement reservoirs of Su Tu Den and Su Tu Vang oil fields are very com-
plicated. Many geological factors, such as the geological heterogeneity that causes separated hydrodynamic blocks,
the characteristics and densities of faults and fracture systems, and the presence of edge water drive (aquifer) from
Oligocene, may influence oil recovery. In order to increase and enhance oil recovery factor for Su Tu Den and Su Tu
Vang basement reservois, some solutions are proposed in this paper for limiting the negative impact and enhancing
the possitive impact of geological factors such as optimising production well system and production monitoring plan,
reducing the invasion of edge water, and intensifying oil recovery in separated hydrodynamic blocks.

Key words: Edge water, optimise production system, production monitoring plan, oil recovery factor, hydrodynamic force,
gravity, hydrodynamic gradient, gravity gradient.
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