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Tom tat Bai bdo trinh bay ket qua nghién cieu d¢ tham twong doi ciia cdc pha dau-nuée
qua s6 liéu thuc té cia cdc gleng dang khai thac dau trong déi twgng da mong nirt né mo
Bach Hé. Bang cdch xdy dwng cdc cong thire thie nghiém biéu dién moi quan hé gitta do
bdo hoa cia cic pha, g tham twong doi ciia cdc pha da dwoc xac dinh. Két qua nghién ciru
cho thay sw bién thién duong cong tham twong doi chii yéu cé dang tuyén tinh trong hau hét
cdc gzeng ngap nuoc. Két qud nay sé la co so dé xdy dung cac duong cong tham twong doi
cho cdc pha dau-nuée trong mé hinh tinh todn chi sé cong nghé khai thdac, nham ndng cao

thu héi trong dd méng mé Bach Ho.

1. Pit van dé

Do thdm tuong dbi dau-nude cua da chia
thuong dugc nghién ciu va téng hop theo
phuong phap truyén thong trén mau 16i. Cac
mau 16i duoc gia cong dé thuc hién nghién ctru
¢6 kich thudc khoang 36cm®, ti da khong qua
100cm® va trén thuc té chi nhitng mau lay ¢
nhitng khoang c6 mat d¢ nit né thip méi khong
bi v&, dam bao su dung dugc cho nghién cuu
trong phong thi nghiém. Viéc nghién ctru mau
voi sO luong lon cling tuong d6i han ché do
lwong méau lay tir cac giéng khoan chi dat 1%
khoang mé& via. Piéu nay c6 nghia két qua
nghién ciru chi cho d6 tham cac ving nirt né voi
d6 mo rat nho va thuong dai dién cho d6 tham
chtra cua khung da hodc da chat xit. Do vay,
tinh dai dién cua do thAm do duoc trén mau 15i
khong dam béao cho toan bo dbi tuong mong. Vi
vay, két hop vé6i s liéu khai thac dé xac dinh
d6 tham twong d6i 1a hudng nghién ctru mai.
2. N§i dung nghién ciru

Tim ra mbi quan hé giita d6 tham tuong ddi
cua cac pha véi s6 liéu khai thac thuc té cta cac
giéng khai thac dau trong ting di moéng niit né
mé Bach Hb.

2.1. Co s6 Iy thuyét phwong phdp xdy dung
dwong cong thiam twong déi ciia cdc pha tir s6
li¢u khai théc ciia cdc giéng cé nwdc

Phuong phap tinh do tham tuong dbi nay
dugc ap dung qua cic cong thuc thyc nghiém
thé hién quan h¢ gitra d6 bao hoa, cac tham )
thuc nghiém xéac dinh dugc va do tham tuong
doi.

Quan hé gitra chénh 4p lam viéc Ap véi luu
luong Q trong truong hop tuan theo dinh luat
Darcy c6 dang:
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Déi voi dong chay rdi:

S -t

trong cac phuong trinh trén:

Pe, Put- 4p suat bién thao kho va ap suat day
giéng;

Kx, 11, p- 0 thim pha, d6 nhét va mat do
cua chét luu;

'w, e, h- ban kinh giéng khoan, ban kinh
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thao khd va chiéu day hiéu dung cta via;

S-hé s6 Skin.

Céc gia tri rw, e, h thay dbi theo timg giéng,
tuy nhién khi biéu dién thong qua ham logarit,
fw VA fe tr& nén gan nhu khong thay ddi nhiéu
cho mdi giéng ma chi ¢ chiéu day hiéu dung
"h" 1a anh hudng nhiéu hon ca. Do nhét va mat
d6 chét luu coi nhu khong thay ddi (trong mot
khoang bién thién 4p suat, nhiét do cho phép
nao do).

Néu dong chay tuan theo dinh luat Darcy,
bién d6i két hop phuong trinh (1) va (3) thu
dugc phuong trinh xac dinh do thAm pha nhu
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Truong hop, }<h1 g1eng khai thac chi c6 mot
pha, néu trong giéng bat dau xuat hién nudc lic

nay d6 tham cua ting pha s& duoc xéac dinh theo
cong thtc (5), (6).
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Do thdm pha thay déi phu thudc vao thoi
gian va d6 bdo hoa cia mdi chét luu. Nhu vay,
tai m01 thoi dlem ti khac nhau ta c6 cc thong so
ap suét day giéng pwi[i], 4p suét via pi[i], luu
luong dau Qo[i] va luu luong nudc qu[i]. Dya
trén cac thong sd nay, s€ xac dinh duoc do thim
pha tai timg thoi diém cho mdi loai chat luu.
Khi d6, néu biét 46 tham tuyét dbi "k"s& xac
dinh dugc do thdm twong d6i cho mdi loai chat
luu theo cong thuc:

o1 = 2L i i =

v61 moi thoi dlém doi=l...n
trong d6: kn 12 d6 thdm twong ddi cua nudc;
Ko 12 d6 thAm twong ddi cua dau.

Pé mo ta ham phu thudc vao do bao hoa
nude (Sw), gia tri d6 thim twong ddi cua dau va
nude duge tong quat hoa dudi dang hé phuong
trinh nhu sau:
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{I;m _Z(Sw,al,az,a3,...) | ®)
w (Sw7b17b2’b31"')
trong do aj, bi 1a cac tham s6 can phai xac dinh.

DPé xac dinh cac tham s ai, bi cua hé
phuong trinh (8), can chi ¥ mot s6 dac tinh cua
duong cong tham twong ddi cua pha dau, nudc
nhu sau:

- Ung v6i mdi gia tri d6 thim twong ddi cua
dau thi ¢ 1 gia tri do thaim tuong dbi cua nude,
hoac noi cach khac, chiing 1a anh xa ctia nhau.

- Do thdm twong ddi ctua du nghich bién
theo d6 bdo hoa nudc Sw, con do thim tuong dbi
ctia nuc dong bién theo do bao hoa nudc Sw.

Nhu vay, mbi lién két duogc chuyén doi
nguoc thanh:

Sy =f(ky a85,85,.) . 9)

S, =f(K,.b;,b,,b,,...) (10)

Pé loai bo Sw, bién ddi két hop phuong
trinh (8, 9 va 10) thu dugc ham tong quat dé tim
céc tham sd cho phuong trinh biéu dién duong
cong tham tuwong ddi.

kro =f(k,.a,,a,,8;,...0,,b,,b;,...) . (11)

_f(kro'a17a27a3' bl’bZ’bS’ ) . (12)

Cong thire (11) va (12) cho thdy d¢ bio hoa
nudce da bi triét tiéu. Vi s luong cac tham s aj
va bi kha 16n nén chi c¢6 thé thuc hién tim
nghiém bang phuong phap lap. Nghiém dugc
tim thay sau mot s6 vong lap nhét dinh va thoa
mén sai sé binh phuwong nho nhit ciia quan hé
giita cac diém tinh. Do bio hoa nudc Swsé dugc
xéc dinh qua cac cong thirc (9) va (10). Do ham
s6 1a ham gan dang nén Sw ciing 1a gia tri sat
nhat thoa mén ca 2 phuong trinh trén.
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Hinh 1. Quan hé dé tham twong doi ciia dau va
nuoc theo thoi gian cua gieng 802
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Hinh 2. Quan hé dé tham twong déi ciia dau va
nmiede theo thoi gian ciia giéng 456

2.2. C&C dwong cong chi thi va quan hé giita

chénh ap voi luu lugng

Cac dudng cong nay duoc xay dung ¢ cac
ché d6 khai thac voi ap sut via cao hon ap suét
bao hoa, chiing gdom c6 3 dang chinh (hinh 3):

Dang 1 (Dang tuyén tinh): Biéu dién cac dong
chay on dinh, dic trung cho cic giéng luu luong
khong qua cao va tudn theo dinh lut Darcy.

Dang 2: Thu dugc khi giéng khai thac voi
san lugng cao & ché do chay tang va chuyén
tiép. Khi chénh ap tang lén, téi mirc nao d6 su
tang luu lugng khong con ty 1€ thudn, tham chi
khong tdng nira.

Dang 3: Khi chénh ap tang téi mét gia tri
t61 han ndao d6 s& xuét hién dong chay trong céac
via ¢6 do thdm nhé ma trude ddy cac via nay
khong tham gia vao qua trinh tham loc.

Puwong cong chi thi giéng 456
Chénh &p, atm
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Hinh 3. Cac dwong quan hé dac trung P-Q

Nghién ctru dudong cong chi thi cia khodng
42 giéng khai thac dau trong téng da méng nit
né cia mé Bach HO cho thay s duong cong chi
thi dang 2 va 3 chiém ty 1& khong nhiéu so véi
cac giéng c6 duong cong chi thi theo dang 1.
Ngay ca trong truong hop dudng cong chi thi c6
dang 2 va 3, khi xdy dung mdi quan hé giita
chénh ap va luu lugng theo dudng tuyén tinh thi
hé s6 twong quan R? ciing rat cao va thuong dao
dong trong khoang 0,9 dénl. Hinh 4 thé hién
két qua so sanh 2 truong hop bicu thi mdi quan
hé gitra chénh ap va luu lugng cua gleng 456.
H¢ s6 tuong quan trong 2 truong hop déu rat
cao cho thay c6 thé ap dung ca 2 trong nhiing
tinh toan thuc té, sai s6 déu trong gi6i han cho
phép.

Puong cong chi thj giéng 456
Chénh ap, atm

0 200 400 600 800 1000
O 1 1 1 1

v
\ .
8 y=0.01040x S
2_
10 R” =0.96082 .

Luwu lwgng, t/ngd
(o]

12

Hinh 4. Puong cong chi thi giéng 456 thé hién qua da thirc bdc 2 va qua ham bdc 1



2.3. Cdc bwoc thwe nghi¢m xdc dinh dwong
cong thim twong doi ciia cdc pha diu, nwéc
theo sé li¢u khai théc

Khi chip nhan mot ham tong quat biéu dién
su bién thién dudng cong thAm tuong ddi cua
céc pha dau, nudc (dang ham Corey, da thirc
bac 3...), cac budc tinh toan dugc thyc hién nhu
sau.

1. Chon céc giéng ngp nudc cd do bién
thién ngap nudc du rong (dai bién thién cyc dai
cua d ngp nudc la tir 0 t6i 100%) va da co cac
nghién ctru vé dong on dinh trong gleng

2. Xay dung dudng chi thi biéu dién mbi
quan h¢ gita chénh ap va luu lugng, quan hé
nay c6 dang Ap = aQx.

3. Xac dinh chénh 4p dua trén luu lugng
chat luu khai thac thyc té ¢ tung thoi diém
nghién ctru v6i d6 ngdp nudc nhat dinh.

4. Tir sb liéu khai thac giéng nhu luu lugng
dau, nudc, chénh ap, do tham ban dau cuc dai
tim dugc cac cap sd lieu do thim tuong ddi
kro[i], k[i], theo thoi gian ngip nudc thuc té.

5. Xay dyng mo hinh dudng cong thdm
tuong doi.

6. Chon tap hop cac tham sé ban dau (az,
a2,..., b1, b2..) trong pham vi dao dong cho
phep, str dung phuong phap sé xay dung mdi
quan h¢ k, =f(k,,) .

7. Tinh sai sb theo phuong phap binh
phuong nho nhét cho bo tham sb (a1, az,..., b,
ba...), lap lai cac budc dé hé sd tuong quan dat
gi tri 16n nhat.

8. Xay dung duong cong thdm tuong d6i
theo do bao hoa nudc. Duong cong nay dugc
xem la duong cong tham tuong d6i quy chuan.

9. Dya trén cac sb liéu tong hop thu duogc tir
nghién ctru mau 15i vé d6 bdo hoa nuée lién két,
dd bio hoa dau tan du..., xdy dung dudng cong
thdm twong ddi cua cac pha dau, nuéc theo do
bdo hoa nudc Sw khi biét cac gia tr1 do bao hoa
dau tan du Sor, d6 bdo hoa nudc lién két Swe.

Chi ¢4 2 ham c6 thé biéu dién quan hé do
thdm tuong ddi voi do bio hoa nudc: ham da
thirc bac 3 va ham Corey. Tuy nhién, ham da
thirc bac 3 kho mg dung vi trong khoang bién
thién tir 0 - 1 cua do bdo hoa nudc bat budc
khong dugc c6 cuc tri, nhung trong thuc té
thudng xudt hién cac cuc tri nay. Ham Corey la
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ham phu hop nhét dé biéu dién cac mbi quan hé
ma chung ta dang can xéc dinh.

2.4. Sé liéu tinh todn dwong cong thim twong
doi cho cdc giéng ¢ ting méng mé Bach Ho.

1. Cac dudng md ta quan hé giira do tham
tuong d6i voi d6 bdo hoa dau du duoc tinh cho
cac giéng khac nhau phin bd kha déu trén toan
b6 than dau méng nhung déu thé hién xu thé
bién d6i kh4 phu hop, cung chung mét déc tinh.

2. C6 2 loai dudng cong thdm tuong ddi rat
dic trung, mot loai bién thién gin gidng véi
duong cong thim tuong ddi co dugc qua nghién
ctru mau I6i cua da chira trong mong. Loai
duong nay co6 bién thién theo ham mil 16 rang
voi1 do cong dic trung. Gid tri do tham tuong
ddi cua nudc, khi d6 bio hoa nude cuc dai, dao
dong tir 0.5 tré xudng. Cac giéng c6 loai duong
cong thim tuong dbi bién doi theo dang nay
khong nhiéu, khoang 8 giéng (hinh 5). Cac
giéng nay c6 dudng cong chi thi chénh ap va
luu lugng thude dang s6 3. Trong nhiing gleng
nay sau khi chénh ap ting cao da xuat hién cac
nit né c6 do thAm kém va chung bit dau hoat
dong.
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Hinh 5. Puong cong tham twong déi quy chudn
giéng 409

Loai duong cong thim tuong dbi thtr 2 phd
bién hon, loai nay bién thién gan nhu theo mot
duong thing. Gid tri d6 tham twong ddi cuc dai
cua nudc cao hon truong hop trén va dao dong
trong khoang 0.6-0.8, phd bién trong khoang
0.6. (hinh 6).
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Hinh 6. Duong cong tham twong doi quy chuan
gieng 409

Khac v6i duong cong thim tuong ddi thu
duoc tir nghién ctru trén mau 15i, duong cong
tham tuong ddi ctua nudc trong trudng hop niy
bién thién theo do bdo hoa nudc nhanh hon va
gia tri cuc dai cua ching cling cao hon, gin nhu
gip do6i. Nguoc lai duong cong thdm tuong ddi
ctia dau lai suy giam cham hon.

4. Pudng cong thim tuwong dbi ciia cac pha
dau, nude thu duge qua phuong phap nay thé
hién dong chay tong hop ciia méi truong do
rong kép: do rong macro va micro nirt né, trong
d6 d6 réng macro nirt né chiém uu thé.

Trén hinh 7 trinh bay cdc duong cong tham
tuong d6i cua mot sd giéng da duge xu ly. Su
gidng nhau ctia ching biéu thi méi truong tham
loc nirt né. Lua chon loai dudong cong thim
tuong dbi c6 hinh dang gan nhu dudng thing 1a
¢6 co so, tham khio két qua thi nghiém cua
Romm.

Céc phan tich trén cho thay viéc xur 1y cac
s6 lidu tinh toan theo phuong phap nay va tong
hop voi nhitng phuong phép truyén thong 1a rat
quan trong. SO luong 16n cac sé lidu tinh toan
va su phu hop cua ching vé dang bién thién 1a
minh chimng cho thdy chiing c6 thé 1a duy nhat
khi biéu dién dong thai ngdp nudc cua giéng
khai thac trong moi truong nat né mot cach vi
md, bao trum khong gian tham lan can giéng
hodc xa hon nira.
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Hinh 7. Tdp hop dwong cong tham twong doi
quy chudn
3. Két ludn

- Két qua nghién ctru cho thiy su bién thién
duong cong tham twong ddi theo dudng thing
1d rang chiém wu thé trong gan nhu toan bd céc
giéng.

- Dang duong cong tham twong d6i cua
nuée c6 xu hudng c6 bac Corey giam xudng 1,
duong cong thdm twong d6i cta dau c6 xu
huéng bac 2. Diéu nay s& la nhitng phan tich
mo1 &p dung cho mo6 hinh thuy dong luc hoc
hién nay.
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SUMMARY
The relation between relative permeability and productive data of wells in fractured basement
reservoir at the white tiger oil field
Nguyen The Vinh, Nguyen Khac Long, Hanoi University of Mining and Geology
Dinh Thanh Chung, Cao Xuan Hung, Vietnam Petroleum Institute
Tulparkhan SH.Salavatov, Haji KH.Malikov, Azerbaijan State Oil Academy

The article presents the research results determining the relative permeability of the oil-
water phases through productive data from producing wells in White Tiger Field fractured basement
reservoir. By building the empirical formulas displaying the relationship between the saturation of
phases, relative permeability of the phases have been identified. The study results showed that the
variation relative permeability curves is mainly linear almost all of the flooded wells. The results of
this study will be used as the basis to build the relative permeability curves of the oil-water phases
applied in hydrodynamic model for the calculation of production rate, to enhance recovery in
basement of White Tiger Field
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