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Tom tat

Vi6i doi tugng khai thac cd nhiéu tap via mong nam sat nhau, cac tang dau nudc dan xen, ap dung cac phuang phap ngan cach nudc
c0 hoc truyén thong cd thé bit luon cac kénh dan ¢d luu lugng dau I6n nam 6 khu vuc lan can. Ngoai ra, cac phuang phap ngan cach nudc
c@ hoc ciing khdng thich hap ap dung d6i véi cac tang ¢6 d6 ngap nudc cao nhung van ¢d tiém nang cho dau dang ké.

Bai bdo gidi thiéu cac phuong phap ngan cach nudc cho giéng khai thac, dong thoi trinh bay mét s6 két qua nghién ctiu, danh
gia hé hda pham ¢d thé (ing dung cho cac d6i tuong c6 cau tao dia chat phiic tap, nhiéu via mong xen kep nhu mé Hai Su Trang va Té

Giac Trang.

Tur khoa: Ngan cach nudc, nang cao hiéu qua khai thac, ci thién do tham tuong doi, giam do tham chon loc, gel ndi via, Té Gidc Trang,

Hai SuTrang.

1. Giéi thiéu

Ngan cach nudc chon loc biang phuong phéap hoa
hoc la mét trong cac bién phap thich hgp déi véi giéng
khai thac déng thdgi tir nhiéu via san pham. Khac véi cac
hé gel dong ran c6 tac dung ngan cach hoan toan via san
pham, hé gel dung cho ngén cach nudc chon loc thudng
la ban ran. Phuong phap nay thusng dugc goi la giam d6
tham chon loc (disproportionate permeability reduction)
hodc thay d6i d6 thdm tuong ddi dau/nudc (relative
permeability modification). Khai niém nay xuat hién trén
cd s& mot s6 loai polymer hoac gel khi hap phu trén bé
mat cac kénh dan c6 kha nang lam gidam d6 thadm nudc
(Krw) gdp nhiéu lan so véi giam d6 tham dau (Kro). Ngan
cach nudc chon loc bang phuang phap hoa hoc dugc cho
la phu hgp v6i cac via ¢ cdu tao dia chat phuc tap, gém
nhiéu via méng xen kep nhu mo Té Giac Trang va Hai Su
Trang.

2, Cac phuong phap ngan cach nuéc
Hai nguyén nhan chinh dan dén dé ngap nudc mét

s6 giéng khai thac tang nhanh la gia tang cuong d6 bom

Ngay nhdn bai: 20/12/2019. Ngay phan bién ddnh gid va stia chifa: 20 - 26/12/2019.
Ngay bai bdo dugc duyét ding: 26/12/2019.

nudc cla cac gi€éng bom ép lién théng va nudc ti mot s6
via chira tham nhap vao giéng khai thac. D6 ngap nudc
tang lam tang chi phi cho héa phdm va nang lugng xt ly
nudc, giam hiéu qua kinh té€ ctia qua trinh khai thac. Ngan
cach nudc la mét trong nhiing bién phap quan trong
nham dam bao va nang cao hiéu qua khai thac cac giéng
ngap nudc. C6 3 nhdom phuong phdp ngan cach nuéc
chinh dang dugc ap dung hién nay.

2.1. Nhém phuong phdp dé cdu xi mdng

Nhin chung tai mot s giéng cla cac md Bach HS,
Réng, Ruby da thi nghiém phuong phéap dé cau xi mang
va déu cho hiéu qua. Han ché& cta phuong phap nay la
chi c6 thé 4p dung cho cdc méd cé via day, dong thai ngap
nudc theo xu thé tur dudi lén va chi phi cao do phai huy
doéng gian khoan. Phuong phap nay khéng phu hop doi
VGi cac via ngdp nuéc nam bén trén. Ngoai ra, han ché
khac ctia phuong phap nay la khéng cé kha nang ma via
lai d€ khai thac sau nay.

2.2. Nhém phuong phdp st dung straddle packer

Uu diém cta phuong phap st dung straddle packer la
kha co dong va co thé ngan cach cac tap nudc nam gilia
cac via dau, khi. Phuong phép nay cé thé ap dung cho
cac mé co nhiéu tap via xen kep nam tuong déi xa nhau.
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Khi 4p dung phuong phéap nay cho cac tap nudc nam sat
cac via cho dau, cé thé vé tinh bit luén cac via chira dau.
Phuong phdp nay khong thich hgp xtr ly cac via nhiéu
nudc nhung van déng gép san luong dau dang ké. Ngoai
ra phai ké dén rui ro trong cdng tac hoan thién giéng va
van hanh thiét bi.

2.3. Nhom phuong phdp ngan cdch nuéc héa hoc

M6t s6 phuong phap hoa hoc da dugc thi nghiém tai
md Bach H& nhung déu chua thanh céng do cac nguyén
nhan nhu nhiét d6 via cao, cdu tao dia chat phuc tap véi
nhiéu via mong va cé muic d6 bat déng nhét cao, hé hoa
pham st dung chua phu hgp. Ngoai ra, chua cé cac nghién
ctru, danh gia chi tiét vé dac trung via chua, diéu kién khai
thac, co ché va muic d6 phu hop clia hé héa pham cho cac
mod tai Viét Nam trudc khi ap dung thit nghiém.

C6 thé hiéu, ngan cach nuéc bang phuong phéap héa
hoc 1a qua trinh 4p dung cac hé héa phdm dé ngan ngua
hodc han ché su tham nhap clia nudc vao giéng khai thac
tur do6 lam gidm d6 ngap nudc cla giéng. Vé ca ban cac
hé héa phdm ngan cach nudc dung cho giéng khai thac
la cac hé tao gel trong diéu kién via hodc vung can day
giéng. Dua trén ca ché tac ddng, cac hé héa phdm tao gel
dung cho giéng khai thac dugc chia thanh hai loai: ngan
cach khéng chon loc va ngan cach chon loc.

Dai vai ngan cach khéng chon loc, tuong tu nhu céac
hé 14i dong dung cho giéng bom ép, hé hda phdm ban
dau c6 dd nhét tuong d6i thap dugc dé dang bom day
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vao giéng khai thac va tham nhap vao cac tang khac nhau.
Dudi tac ddng cua nhiét d6 via phan tng tao gel sé dién
ra, dong ran, bit nhét va ngan cach toan bo via san pham.
Sau khi nudc dugc ngan cach hoan toan, via sé dugc
m& lai & nhimng khu vuc c6 dau thich hgp. Trén thuc té,
phuacng phéap ngan cach khéng chon loc con c6 thé dung
cho céng tac hay giéng dé dam bado an toan maéi trudng
sau khi da duing khai thac. Hau hét cac thir nghiém ngan
cach nudc bang phuong phéap hoa hoc dugc tién hanh tai
mo Bach HE dén nay déu la ngan cach khéng chon loc.

Khac véi cac hé gel déng ran, ngan cach hoan toan
via san pham, hé gel dung cho ngan cach nudc chon loc
thudng la ban ran. Co ché chinh clia cac hé gel s dung
trong ngan cach nudc chon loc dugc minh hoa nhu Hinh1.

Sau khi dugc bom ddy vao giéng, hé tao gel ban dau
(c6 d6 nhét thap) sé tham nhap vao tat ca cac tap via ké
cd via chia nudc 1an dau (néu khéng cé packer chan).
Giéng dugc dong khoang 24 gid dé qua trinh tao gel dién
ra hoan toan. Ti€p dén la qua trinh goi dong gilp kéo hét
héa phdm du thita ra khéi giéng. Tai nhiing kénh chi c6
nudc, mang gel truong né manh va thu hep kénh dan
dang ké giup han ché nuéc tham nhap vao giéng khai
thac. Tai nhirng kénh nhiéu dau (% nudc rat nhd), mang
gel van tao ra nhung mong han nhiéu. Nhu vdy mang gel
sé tao ra & viing can day giéng tai tat ca cac tap via nhung
dé day méng khac nhau tly vao ty 1é dau/nudc. Ty 1é dau/
nudc cang Ién, mang gel tao ra cang mdng va nguac lai.
Thém vao do, I6p mang hap phu trén bé mat con gitp cac

Hé gel hap phu trén bé mat kénh dan
tai khu vuc nhiéu dau

Hé gel hdp phu va trueng nd manh
tai khu vuc ngap nuéc

B Dpau
B Mang gel
™ ps

Hinh 1. Minh hoa co ché tdc déng cda hé gel ngan cdch nudc chon loc
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kénh dan tai ving can day giéng tré nén
dinh uét nudc han. Ngoai ca ché nhu trén,
mot s6 co ché gitp giam d6 tham chon loc
khédc ciing dugc nghién ctu va cong bo
nhu:

- Hiéu ting co xep khi ti€p xic véi dau
va truong né khi tiép xuc véi nudce [1];

- Cd ché anh hudng trong truong [2];
- Hiéu ung ngan/giot gel [3];

- Hiéu tung dinh uét [4, 5];

- Hiéu tng bai tron [6];

- Luc mao dan va do déo gel [7];

- Bién dang gel hoac khit nuac [8];

- Ngan tré nhd hap phu polymer [9];
- Cd ché con dudng riéng biét [10];

- Rula tréi polymer va gidm tinh linh
dong clia nudc via [7].

Con rat nhiéu tranh cai vé co ché giam
dd tham chon loc ctia cac hé gel, nhung
nhiéu két qua danh gia trén mé hinh dong
chay da pha va tht nghiém thuc té& da minh
chiing hiéu qua thuc sy cda phuong phap
nay.

2.4. Lua chon déi tugng phi hop cho ngdn
cdch nuéc chon loc bdng phuong phdp
héa hoc

- Ngan céch nuéc chon loc khéng
phu hgp déi véi cac giéng chi khai thac
tai duy nhat mét via dau (ca nuéc va dau
déu khai thac tr mot via duy nhat). Khi do
hé gel tao ra chac chan sé thu hep kénh
dan. b6 tham nudc giam nhung dé tham
dau ciing gidm dang ké, dan dén gidm san
luong dau [11].

- Céc dé6i tugng phu hgp cho ngan
cach chon loc thuong dang khai thac tai
nhiéu tap via dong thdi, c6 nhiéu via méng
xen kep.

- Ngan cach nudc chon loc thich hop
cho céc giéng c6 cac via chia dau va nudc
can ngan cach khong lién hé véi nhau vé
mat thay déng hoc. Déi véi trudng hgp cac

via cé lién hé vé thily dong hoc thi ngan cach nudc chon loc ¢ thé cé tac
dung trong ngan han.

- Ngin cach nudc chon loc c6 thé ¢ tac dung véi cac déi tuong
dang khai thac c6 muic d6 ngap nudc hién tai cao, toc dé ngap nudc
nhanh tuy nhién tr{r lugng dau van con nhiéu.

3. Dic diém dia chat, khai thac va hién trang ngap nuéc mé Té Giac
Trang va Hai Su Tring
3.1. M6 Té Gidc Trédng

Dic diém dia chat va hién trang khai thac: Mo Té Giac Trdng nam &

phia Bac clia L6 16-1, nam cach Tp. Ving Tau 100km vé phia Déng Nam,
cach mé Bach H6 20km va cach mé Rang Pong 35km.

Nét dac trung clia tang chiia dau mé Té Giac Trang la hé théng chira
da tang véi cac via cat chita dau mdng cé chiéu day khoang 2 - 7m va lén
tGi 71 via, trong dé:

- 6 tap via: Miocene 5.1;

- 13 tap via: Miocene 5.2 trén;
- 31 tap via: Miocene 5.2 dudi;
- 17 tap via: Oligocene C;

- 41t3p via: Oligocene D.

Trong 71 tap via c6 mét s6 via chia gan ké nhau, lién thong vé mat
thay dong luc hoc. Mo dugc phan chia thanh 43 hé théng thay luc va gan
nhu khéng c6 su lién thong theo chiéu thdng ding. Nhiét dé via nam
trong khoang 80 - 110°C déi véi Miocene va 100 - 120°C déi véi Oligocene.

M Té Giac Trdng dugc dua vao khai thac ti ndm 2011 véi téng s6
giéng hién co la 34. San lugng hién nay la 17.000 thung, hé s6 thu héi
21%. Tuy méi dua vao khai thac hon 8 nam nhung d6 ngap nudc trung
binh hién nay da Ién dén 83% (Hinh 2).

SSE TGTAK L ETS METEKSTI WSTAK WSEAXSTR  ppandr

SEG HIZ

SEG H21

Hinh 2. Phdn bd cdc tdp via mé Té Gidc Trdng theo dd sdu
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Cac bién phap ngan cach nuéc da tién
hanh:Tai m6 Té Giac Trdng da tién hanh 3 lan
x0 ly ngan cach nudc va déu bang phuaong
phap straddle packer. Két qua cho thay cac
x0 ly tai gi€ng H1-2P va H1-7P hiéu qua va
san lugng gia tdng tuong Ung la 350 va 900
thung dau/ngay. X ly ngan cach nudc tai
giéng H1-1P khéng hiéu qua do trong qua
trinh x{t ly da ngan dugc mét sé via c6 san
lugng nudc cao nhung chinh nhiing via do
lai déng gbp dang ké vao san lugng dau
cUa giéng. Nhu vay, bit nhiing via cé luu
luong nudc cao nhung van cho dong dau
déang k& vé hinh chung lai lam gidm hiéu
qua khai thac cta giéng. Pay ciing la mét
trong nhiing nhugc diém clia phuong phéap
straddle packer.

3.2. M6 Hai Su Trdng

DPic diém dia chat va hién trang khai
thac: M6 Hai SuTrang nam & Trung tam va &
phia Nam ctia L6 15-2/01, nam cach Tp. Viing
Tau 120km vé phia B6ng Nam va 2,5km vé
phia Bdc mé Té Giac Trang.

Céc via chira dau & mo Hai Su Trang la
cac tap cat két tram tich x€p 16p lién tuc c6
tudi Oligocene mudn va Miocene sém. Két
qua xac dinh trir lugng tai ché va thuc té
khai thac chi ra cac via chdia chd yéu cia moé
Hai Su Trang nam & Miocene dudi ti 5.2U
tai 5.2L_040, ngoai trur cac via 5.2U_080 va
5.2U_090 do c6 d6 bao hoa nudc kha cao.

Mo Hai Su Trang méi dugc dua vao khai
thac tU ndm 2013. Tu luc méi dua vao khai
thac dén nay, san lugng dau giam tur khoang
14.000 thung/ngay xuéng 3.800 thung/
ngay. Hé sé thu hoi khoang 23%. Tuy mgi
dua vao khai thac nhung do ngap nudc da
Ién dén 82%.
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Hinh 4. Phdn bé cdc via mé Hai Su Trdng theo d6 sdu

Bding 1. Thdng ké xit Iy ngdn cdch nudc tai mé Té Gidc Trdng

Nam slra . . 3
chiia Tén giéng Do ngap nudc
ban dau (%)
2014 H1-2P 80
2015 H1-7P 90
2014 H1-1P 80
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PO ngap nudc sau
xu ly (%)

68
72
90

Tinh trang giéng
San luong
trudc xur ly

(thung/ngay)
1.650
1.100
1.800

San luong
sau xu ly
(thung/ngay)
2.000
2.000
1.100

Lugng dau
gia tang
(thung)
350
900
-700

104 Cumss'ative, 5
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Cac bién phap ngan cach nudc da tién hanh: Tinh dén
nay tai mé Hai SuTrang chua tién hanh cac bién phap ngén
cach nudc nao. Tuy nhién ciing nhu mé Té Giac Trang, cdu
tao dia chat ctia mo Hai Su Trdng cling phuc tap va gbm
nhiéu via mong xen kep khéng thich hgp vai nhimng
phuong phap ngan cach nudc co hoc truyén thong.

Nhan xét chung vé dic diém dia chat va hién trang
khai thac tai mo Té Giac Trang va Hai Su Trang:

Két qua phan tich cdu tao dia chat va cac théng s6
via cling nhu hién trang khai thac cho thay cac mé Hai Su
Trang va Té Giac Trdng déu mai dua vao khai thac nhung
dd ngap nudc tang nhanh, dnh hudng dang ké dén hiéu
qua khai thac. Ngoai ra, 2 mé nay déu cé cac déi tugng
khai thac kha phuc tap, gém nhiéu via méng, dau nudc
dan xen. Mét s6 via co luu lugng nuéc khai thac 16n,
déng thsi cling déng gop dang ké vao san lugng dau
cla giéng. Vi thuc trang nhu vay, cac phuong phap ngan
cach nudc ca hoc truyén thdng khéng thé cho hiéu qua
cao. Tuy nhién, c6 thé nhan thay nhiéu déi tugng ctia mé
Té Giac Trang va Hai Su Trdng déu phu hgp véi cac tiéu
chi ap dung phuong phap ngéan cach nudc chon loc bang
héa phdm. Trén co s6 d6 nhém tac gid da dé xuat “Nghién
cliu ché tao hé chat tao gel bén nhiét nham giam do6 ngap
nudc tai cac via xen kep giéng khai thac dau khi”.

B e e T

4. K&t qua nghién ciu

P& dam bao hiéu qua han ché nudc tham nhap va
nang cao hiéu qua khai thac, hé héa pham tao gel cho
ngan cach chon loc phdi théa mén cac tiéu chi sau:

- Thoi gian tao gel trong diéu kién via hgp ly (8 - 24
gio);

- Gel tao ra bén trong diéu kién via (chiu nhiét, ap
suat, tuang thich véi cac luu thé va dat da via);

- Gel tao ra c6 kha nang hap phu lén bé mat kénh
dan va cdi thién tinh dinh uét nudc ctia kénh;

- Geltao ra co hiéu qua cao trong viéc giam d6 tham
nudc nhung khong anh huéng nhiéu dén do tham dau;

- Hé héa phdm lua chon phai than thién méi trudng
va 6 tinh kinh té khi st dung.

Dua trén cac tiéu chi trén va trén cc s& téng hap cac
tai liéu chuyén nganh, cling nhu két qua nghién ctu danh
gia cac yéu t6 anh hudng t6i qua trinh tao gel, thai gian
tao gel, d6 bén gel, tinh tuang hgp cta hé héa pham vai
luu thé va dat da via, nhém tac gid da dé xuat hé héa
phdm vdéi thanh phan chinh 0,92% khéi lugng polymer
tan trong nudc cé phan td khoi thap, 0,53% khoi lugng

Hinh 6. Vj tri khoan cdt méu 16i mé Té Gidc Trdng va Hai Su Trdng
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Bdng 2. Tinh chdt cdc mdu 16i dugc st dung trong thi nghiém trén mé hinh via

T Gigng Chiéu dai Pudng kinh Pobaohoa  Thé tl'ch3r6ng Pé réng D6 tham khi
(cm) (cm) nudc du (%) (em°) (%) (mD)
1 TGT-6X 5,28 3,8 32,5 13,26 19,58 117,8
2 TGT-6X 5,02 3,9 21,03 13,43 22,69 591,8
3 TGT-6X 5,48 3,75 17,6 13,77 22,67 1100
4 HST-1X 5,18 3,88 26,9 13,31 22,58 451,8
5 HST-1X 5,21 3,9 34,03 13,19 22,59 646,1

Hda phim

Hinh 7. So @6 thi nghiém ddnh gid hé héa phdm trén mé hinh via

organosilane, 15% khéi lugng chat hoat dong bé mat va 0,6%
khéi lugng phu gia lam gidm thgi gian tao gel trong dung moi
phan cuc cho ngan cach nudc chon loc déi véi cac méd cé nhiéu
via xen kep nhu mé Té Giac Trang va Hai Su Trang.

Hiéu qua cla hé héa phdm da dugc danh gia trén moé hinh
vat ly via v6i cac mau 16i c6 do tham tu thap, trung binh dén
cao ctia mé Té Giac Trang va Hai Su Trang dugc khoan cét tai
cdac vi tri khac nhau (Hinh 6). Thong s6 cac mau 16i dugc trinh
bay ¢ Bang 2.

So d6 quy trinh thuc hién danh gia hiéu qua hé tao gel
dugc thé hién & Hinh 7.

Quy trinh danh gia hé héa pham trén mé hinh chi tiét nhu
sau:

- Bao hoa dau cho mau 16i va nang nhiét 1én nhiét do via
(110°C);

- Bom ép nudc qua mau theo chiéu thuan dé tao dau du.
Thé tich bom qua mau it nhat la 3 PV (nhdm dat dugc su phan
b6 dong déu cla cac pha trong mau). Theo déi va ghi lai dong
thai thay d8i ap suat, chénh &p, lugng nudc theo thai gian
trong suét qua trinh bom ép;

- Xac dinh dé tham clia nudc 6 dau du trude khi xt ly gel
Kn';

- Bom ép dau qua mau theo chiéu thuan véi thé tich bom it
nhat |a 3 PV.Theo déi va ghi lai d6ng thai thay déi ap suat, chénh
ap, lugng dau theo thai gian trong sudt qua trinh thi nghiém;

- Xac dinh d6 tham cutia dau (& nuéc du + nudc bom ép
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du) trudc khi xt ly gel Kd';

- Bom ép nuéc theo chiéu thuan (pre-flush) cho
dén khi mau ngap nudc hoan toan (khéng con dau &
dau ra cla mau va chénh ap én dinh);

- Bom ép chat tao gel theo chiéu ngugc & toc
dd 3m/ngay (3 PV);

- Giam mau & diéu kién via trong 24 gity d€ qua
trinh tao gel dién ra hoan toan trong mau;

- Bom ép nudc vao mau theo chiéu thuan dé
day phan gel tu do ra khéi mau (phan gel khéng bam
dinh lén bé mat ctia da) véi téc dd bom 3m/ngay. Thé
tich bom qua mau it nhat la 3 PV. Ghi lai dong thai
thay d&i ap suat, chénh &ap, lugng dau/nudc bom vao
va day ra theo thdi gian;

- Xac dinh d6 tham cla nudc theo chiéu thuan
sau khi xtrly gel Kn%

- Bom ép dau qua mau theo chiéu thuan (3 PV);

- Xac dinh d6 tham dau theo chiéu thuan sau
khi xt ly gel Kd? (& dau du);

- Kétthuc thi nghiém, déng van vao vara cia bo
gilt mau, ha nhiét dé, ap suat ctia bo git mau vé diéu
kién phong, thdo mau ra khoi bé gitr mau va lam sach
thiét bi va cdc dung cu thi nghiém theo quy dinh.

Két qua danh gia hé tao gel trén 3 mau I6i clia cac
giéng tai mo Té Giac Trang cho thdy sau khi x( ly bang
hé tao gel, cd 3 mau déu giam dé tham nudc manh.
Chi tiét két qua thi nghiém dugc trinh bay & Bang 3.

C6 thé nhan thay d6i véi cdc mau 16i c6 d6 tham
ban dau cang thap, hiéu qua lam giam d6 tham nudc
cla hé tao gel cang cao. Tai mau 16i c6 do tham khi
ban dau 117,88mD, hé s6 phuc hoi d6 tham nudc chi
€6 13,8%. Dong thai thay déi chénh ap va dé tham
dau va nudc clia mau 16i trén dugc thé hién & Hinh
8vao.

Dong thai d6i véi mau 16i nay, mang gel tao ra
cling lam gidm dé tham dau nhiéu nhat (8,42%). Déi



Bding 3. Két qud ddnh gid hé tao gel trén mé hinh vat ly via vdi cdc mdu 16i cda cdc giéng tai mé Té Gidc Trdng

56 thim khi P5 D6 tham nudc Do tham dau
TT  Giéng ; (mD) rén '(%) Bandau Sauxily Hésdphuchdi Bandau Sauxidly Hé sé phuchéi
9 (mD) (mD)  dothdm(%)  (mD) (mD)  d6 tham (%)
1 TGT-6X 117,880 19,58 6,1 0,8 13,8 10,1 9,2 91,58
2 TGT-6X 591,837 22,692 56,8 19,7 34,67 152,2 150,6 98,97
3 TGT-6X 1100,558 22,678 113,6 69,2 60,93 3125 307,6 98,43
Bdng 4. Két qud ddnh gid hiéu qud ctia hé tao gel trén cdc mau 16i ctia cdc giéng tai mé Hai Su Trdng
Dothim | D6 rén D6 tham nuéc Do tham dau
TT  Giéng Khi (mD) '(%) 9  Bandiu Sauxily Héséphuchdéi Bandau Sauxily Hé sé phuchéi
(mD) (mD) dé tham (%) (mD) (mD) d6 tham (%)
1 HST-1X 451,820 22,13 55,9 32,1 57,45 54,2 52,6 97,06
2 HST-1X 646,166 22,591 74,1 22,1 29,85 399 38,2 95,65
10,00 8,00 lai khéng lam thay déi tiét dién dang ké nén dé tham dau
700 thay d&i khéng nhiéu. V& mat ly thuyét déi v6i cac mau 16i
. 6,00 c6 d6 tham t6t, trong trudng hop I6p mang gel tao ra du
£ & 500 E mong, khi d6 dinh UGt dugc cai thién dang ké, do thdm
9 ”Ww; 1 ! :"‘i N N ., I
g 500 § 400 dau tham chi cé thé tang.
1_% b K&t qua danh gia hiéu qua cha hé tao gel trén cac
& Lassannaa S mau 16i cla cac giéng tai mé Hai SuTrdng dugc thé hién
—a— DO thdmnudc
—e—Chénh 4p G Bang 4.
000 —T—T—T—

o 1 2 3 4 5 6 7 8 9 10
Thé tich nuwéc bom ép, Vbom ép/VP
Hinh 8. Déng thdi chénh dp va thay ddi do thdm nudc cia mdu 16i giéng TGT-6X

(117,88mD) trudc va sau khi x Iy bang hé tao gel

Hai mau ctia HST sau khi xtt ly déu giam dé thdm nudc
dang ké (con 29,85 - 57,45% so vGi ban dau). B tham dau
cda hai mau giam nhiéu han mét chat so véi cac mau cua
céac giéng tai mo Té Gidc Trang (con 95,65 - 97,06% so vai
ban dau).

% 3,000
140 5. Két luan va kién nghi
120 2,500
' ‘ X Trén ca s& téng hap, phan tich va danh gia cac tai liéu
éwp FTTrTrr é\ \ ¥ A 20008 dia chat, khai thac, nhém tac gia danh gia cac déi tugng
—_ © 5 5 < \ z
E 8,0 >:< Wa 1 5005. clia mo Té Giac Trang va Hai Su Trang phu hgp ap dung
:% 60 g' % ngan cach nudc chon loc bang cac phuong phap héa hoc.
[ e 4 . N . ~ e 1 «n
§_40 5 r 1,0005 To hgp dung dich tao gel dugc dé xuat phu hgp véi cac tiéu
@ 00 ( b o-o chi ctia hé tao gel dung cho ngdn cach nudc chon loc cho
S»/ 0,500 o axe . ke s s X
2,0 1{ —e—bothamda cac doéi tugng ¢6 cau tao dia chat va nhiéu via xen kep va
0o L= Chlenh i . 0,000 diéu kién khai thac nhu mé Té Giac Trang va Hai Su Trang.
0 1 2 3 4 5 6 7 8 9 10

Thé tich dau bom ép, Vbom ép/VP

Hinh 9. Déng thdi chénh dp va thay ddi do thdm ddu cda mdu 16i giéng TGT-6X
(117,88mD) trudc va sau khi xir Iy bang hé tao gel

vGi mau 16i con lai cé dd tham ban dau cao, d6 tham dau
chi gidm gan 2%. C6 thé gidi thich hién tugng trén nhu sau:
tai nhirng kénh dan nho, méac du mang gel tao ra lam tang
tinh dinh uét cta dat da nhung dong thai cling thu hep
dang ké tiét dién kénh dan nén chung quy van lam giam
dang ké do tham dau. Dong thai véi dé day I6p mang nhu
dugc tao ra & cac kénh dan nhd, déi véi cac kénh dan 16n

Két qua danh gia hiéu qua hé tao gel dugc lua chon
trén mo hinh vat ly via cho thdy hé héa phdm tao gel trén
c6 hiéu qua cao trong viéc giam do6 tham clia nudc. Két
qua tha nghiém trén mé hinh vat ly tai diéu kién via vai
cac mau 16i c6 dé tham tu thap, trung binh va cao (tu vai
chuc dén vai tram va han 1.000mD) ctia mé Hai Su Trang
va Té Giac Trang cho thdy, sau khi x{t ly bang hé gel, d6
tham nudc cac mau 16i déu giam tir 1,6 t6i 7,6 lan tuy vao
dé tham va réng ban dau ctia mau 16i. Hé tao gel c6 lam
gidm d6 thadm dau nhung khéng dang ké (tu 1,03 - 8,46%).

DAU KHi - SO 1/2020 47




HOA - CHE BIEN DAU KHi

Tai liéu tham khao

1. Aniello Mennella, Luisa Chiappa, Steven L.Bryant,
Giovanni Burrafato. Pore-scale mechanism for selective
permeability reduction by polymer injection. SPE/DOE
Improved Oil Recovery Symposium, Tulsa, Oklahoma. 19
- 22 April, 1998.

2. Jenn-Tai Liang, Haiwang Sun, R.S.Seright. Why do
gels reduce water permeability more than oil permeability?.
SPE Reservoir Engineering. 1995; 10(4): p. 282 - 286.

3. JLiang, R.S.Seright. Wall-Effect/Gel-Droplet model
of disproportionate permeability reduction. SPE Journal.
2001; 6(3): p. 268 - 272.

4. Karsten E.Thompson, H.Scott Fogler. Pore-Level
mechanisms for altering multiphase permeability with gels.
SPE Journal. 1997; 2(3): p. 350 - 362.

5. Ph.Elmkies, H.Bertin, D.Lasseux, M.Murray,
A.Zaitoun. Further investigations on two-phase flow
property modification by polymers: Wettability effects. SPE
International Symposium on Oilfield Chemistry, Houston,
Texas. 13 - 16 February, 2001.

6. A.Zaitoun, N.Kohler. Two-phase flow through
porous media: Effect of an adsorbed polymer layer. SPE
Annual Technical Conference and Exhibition, Houston,
Texas. 2 - 5 October, 1988.

7. Jenn-Tai Liang, R.S.Seright. Further investigations
of why gels reduce water permeability more than oil
permeability. SPE Production & Facilities. 1997; 12(4): p.
225 -230.

8. G.Paul Willhite, H.Zhu, D.Natarajan, C.S.McCool,
D.W.Green. causing  disproportionate
permeability reduction in porous media treated with
chromium Acetate/HPAM Gels. SPE Journal. 2002; 7(1): p.
100 - 108.

9. M.LM.Darwish, PVan Boven, H.C.Hensens,
P.L.J.Zitha. Porous media flow of oil dispersions in polymers.
SPE Annual Technical Conference and Exhibition. 1999.

10. S.Nilsson, A.Stavland, H.C.Jonsbraten. Mechanistic
study of disproportionate permeability reduction. SPE/DOE
Improved Oil Recovery Symposium, Tulsa, Oklahoma. 19
- 22 April, 1998.

11. Robert D.Sydansk, Randall Scott Seright. When
and where relative permeability modification Water-
Shutoff treatments can be successfully applied. SPE/DOE
Symposium on Improved Oil Recovery, Tulsa, Oklahoma.
22 - 26 April, 2006.

Mechanisms

INVESTIGATION OF IN SITU GEL FOR WATER SHUT-OFF/REDUCTION
IN MULTI-ZONED PRODUCTION WELLS

Phan Vu Anh', Tran Xuan Quy', Hoang Long', Ngo Hong Anh’, Cu Thi Viet Nga', Nguyen Thi Thu Huong'

Tran Dang Tu', Le Dinh Lang?, Nguyen Hung Anh?, Mai The Quyen?

"Wietnam Petroleum Institute
Yietsovpetro
Email: anhpv@vpi.pvn.vn

Summary

Application of straddle packer or conventional mechanical isolations are difficult to perform for multi-zoned production wells. These
methods are also not suitable for zones having high water cut and significant oil production.

This paper presents different water shutoff solutions and provides some main results of evaluation of in situ gel for relative
permeability reduction, which is considered an appropriate method to reduce water production and water cut for multilayer oil fields
with complicated geological structure like Hai SuTrang and Te Giac Trang.

Key words: Water shutoff, improving production efficiency, relative permeability modification, disproportionate permeability

reduction, in situ gel, Hai Su Trang, Te Giac Trang.
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