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Tom tat

Giéng khai thac bi ngap nudc sé lam tang ham lugng nudc trong dong dau khai thac dan dén gidm nang suat khai thac dau clia giéng,
gidm hiéu qua clia cac hda pham x( Iy va hé thong thiét bi trén bé mat. . . Bai béo trinh bay két qua nghién cGu ing dung hé héa pham

XU ly via sau nhdm gidm ham lugng nudc trong dong dau khai thac.

Turkhéa: X( Iy viing can day giéng, héa pham, nang cao hiéu qua khai thac dau.

1. Giéi thiéu

Bom ép nudc duy tri ap suat via la giadi phap hiéu qua
gilip nang cao san lugng khai thac dau, song c6 thé gay ra
tinh trang ngap nudc nghiém trong, lam ham lugng nudc
trong dong dau khai thac tang cao.

Khi d& ngap nudc ctia dau con thap, nudc thusng
phan tan trong dau duéi dang nhi tuong. Khi d6 ngap
nuGc vugt qua muc (phu thudc vao thanh phan dau va
mot s6 yéu t6 khac), nudc viia & dudi dang nhia tuong
nudc trong dau, viia & dang nudc tu do chuyén déng cling
dong dau 1én bé mat. Tinh trang ngép nudc nghiém trong
thudng dan téi hé luy trong khai thac nhu:

- Lam gidm nang suat khai thac dau cda giéng néi
chung;

- Lam gidm hiéu qua ca cac héa phdm xi ly va hé
thong thiét bi xr Iy loai bo nudc trong dau trén bé mat;

- Né&u bi ngap nuéc nghiém trong, gi€éng khéng con
kha nang cho dau c6 y nghia thuong mai, phéi chuyén déi
cong nang hodc hay bé.

Mét trong nhiing gidi phap hiu hiéu cho viéc lam
giam ham lugng nudc trong dong dau khai thac la cong
nghé tao ra I6p man chan thong minh cé chon loc tai
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vling via sdu xung quanh day giéng (Hinh 1). Day la lop
chan c6 kha néng tao ra trd luc Ién chong lai sy chay cla
nudc trong khi chi tao ra trd luc nhé véi su chay cda dau.
Day chinh la cdng nghé xt ly thay déi tinh tham pha clia
I6p da via theo hudng giam tinh (86, hé s6) tham pha clia
pha nudc, trong khi gan nhu khéng lam giam tinh (d6, hé
s8) tham pha clia pha dau.

Via sau trong trudng hop x{ ly thay d&i tinh thdm pha
dugc coi la vuing via ndm cach xa tam giéng khoang 1,5 -
3,1 m[1].VUng nay khac véi khai niém ving can day giéng
trong x( ly acid, vén dung dé chi viing via chiia ndm céch
tam giéng khoang dudi 1 m.

Hiéu Ung lam thay d6i tinh thdm pha cla vung via
sau dugc thuc hién thdng qua viéc bom vao dé hé héa
pham chita chat c6 kha ning thay déi tinh thdm pha cla
da via theo hudng giam tinh tham pha cia nudc, trong
khi gan nhu khéng lam giam tinh thdm pha cua dau.
Chat nay cé nhiéu loai, dac trung la loai polymer ua nuéc
dugc ky nuéc héa mot phan (hydrophobically modified
hydrophilic polymer). Khi dugc bom vao khoang réng da
via, loai polymer nay nhanh chéng hap phu Ién cac vi tri
tich dién am trén bé mat cdc mao quan da via théng qua
tuong tac tinh dién. Cdc nhém ky nuédc tur cdc phan to
polymer khac nhau cling cé kha nang tuong tac véi nhau.
Cau tao dac biét va cach thic tuong tac cda cac nhém
Ua nudc, ky nuéc véi da via va véi nhau cia polymer cho
phép tao ra mang hap phu da 16p, cé tinh bén cao trén
bé mat mao quan da via [1 - 6]. L6p mang hap phu lam
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da via trd nén kém tham uét nudc han va gay hep dusng
kinh mao quan. Hep dudng kinh mao quan gay tré luc
I6n tGi su chady tham cla ca dau va nudc. Tuy nhién, tinh
kém thdm udét nudc hon lai lam gidam tré luc véi sy chay
tham cdia dau. Két qua thudng thay la mang hap phu hodc
khéng anh hudng, hoac c6 anh hudng it t6i su chay tham
cta dau. Trong khi d6, khi mang hap phu dugc ngam lau
trong méi trudng nudc, cac nhém chic ua nudc nam trén
bé mat lam cho polymer truong nd manh va tiép tuc lam
gidm dudng kinh mao quén. Két qua clia 2 kiéu hiéu tng
lam gidm dudng kinh mao quan va hiéu Uing gidm tinh
tham udt nudc, trong trudng hop nay, gay trd luc 1én doi
vGi pha nudc va lam gidm tinh tham pha ctia pha nudc. Véi
cd ché hoat dong nay, I6p mang hap phu tu polymer ua
nudc dugce ky nudc héa mét phan, khi tao ra trén bé mat
mao quan da via, sé c6 kha nang lam giam tinh tham pha
cla nudc, trong khi gan nhu khéng lam gidm tinh tham
pha clia pha dau. Phan tich cu thé vé cac ca ché nay dugc
dua trong cac tai liéu [7 - 9].

Ngoai ra, ca ché thu hai gilp loai polymer ua nudc
dugc ky nudc héa mét phan dung trong céng nghé xu ly
via sdu nham lam giam ham lugng nudc trong dau khai
thac 1a I6p man chan dugc tao ra trong khoang réng khoi
dé via. Cu thé 13, dung dich xtt ly pha ché ti loai polymer
nay c¢6 dé nhét thap (nhinh hon d6 nhét clia nudc). D6
nhat thap cling ché d6 bom ép véi ap suat thap giup dé
dang xam nhap vao vung khe nit/mao quan cho nudc,

Hinh 1. Vj tri cda man chdn xung quanh viing via sdt véi ddy giéng.

khé xam nhap vao viing cho dau, gop phan tang hiéu qua
can trd nudc chay vao giéng.

2. Két qua nghién ctfu va thao luin

2.1. Nghién ciru lua chon thanh phdan hé héa phdm cho
xir ly via séu nhdm gidm ham luong nuéc trong dong
dadu khai thdc

Coéng nghé xur ly via sau nham gidm ham lugng nudc
trong dau khai thac bang hé héa pham chia polymer ua
nuéc duge ky nuéc hoa cé kha nang thay ddi hé sé tham
pha theo hudng giam tinh tham pha ctia nudc, trong khi
gan nhu khoéng lam gidm tinh tham pha ctia dau, thudng
st dung 3 kiéu hé héa phdm vdi chic ndng nhu trong
Bang 1.

Chét chinh trong hé héa phdm xU ly vung via sau
nham gidm hé sé thdm cla nuéc dé gidm ham lugng
nuéc trong dau khai thac la chat thay dgi hé s6 tham pha,
polymer ua nudc dugc ky nuéc hda. Dung dich polymer
nay, khi chua chida chat Gc ché polymer thudng c6 do
nhét kha cao. Ngoai chat nay, trong thanh phan hé hoéa
phdm con chiia céc chét tic ché gidm doé nhdt (chat kiém
soat, lam gidam d6 nhét cho hda phdm néi chung), chat
chdng truong nd sét, chat dém kiém soat pH va mot s
chat phu gia khac.

Thanh phan dién hinh cla hé héa phadm x{ ly via sau
nhdm thay d6i hé s6 tham pha dé gidm ham lugng nudc
trong dong dau khai thac nhu trong Bang 2.

Cac cdu ti hoa phdm tham gia vao thanh phan hé
dung dich xt ly chinh trong Bdng 2 c6 chuc nang chinh
sau:

- Héa pham chinh trong hé héa phdm xt ly chinh
la chat polymer ua nudc dugc ky nuéc héa mét phan
(ky hiéu la DMC-RPM). DMC-RPM dugc chon lya tu loai
polymer cé chda s6 lugng nhém ua nudc dam bao tao
nhiing dau mang dién tich duong khi tan nudc, déng thoi
¢6 chiia cac nhom chic ky nuéce du dai, vai cau trac phic
tap. Dung dich DMC-RPM trong nudc v&i ndng d6 thich
hgp va chira thém chat Uc ché polymer c6 d6 nhét thap
tao diéu kién cho né dugc bam dé dang vao khoang réng,
mao quan da via. Néi chung, ciu trdc ctia DMC-RPM can
cho phép dung dich hap phu Ién cac vi tri mang dién am
trén bé mat da via va tao ra I6p mang hap phu da I16p bén
nhiét. Néng d6 st dung cla polymer ua nudc dugc ky
nudc hoa dugc ké thira tir tai liéu [1], trong khoang 2 - 6%.

- Dac tinh gitip hé héa phdm chia polymer ua nudc
dugc ky nudc hoa dé dang xam nhap vao vung da via dang
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Bang 1. Cdc hé héa phdm st dung trong xit ly via séu nhdm gidm ham lugng nudc trong dong déu khai thdc

T Hé dung dich héa pham
1 Hé dung dich dém bom trudic

2 Hé dung dich x( Iy chinh

3 Hé dung dich dém va bom ddy

Chiic nang chinh

Cach ly d& hé hoa pham chinh khdng bi tron 1an véi luu thé via (dau, nudc)
Tao mang hdp phu ¢d tinh nang thay ddi hé s6 tham pha
Ddy phia sau d€ dua hé héa phdm chinh vao t6i vi tri can thiét trong via séu

Bdng 2. Hé hda phdm xtt Iy chinh cho tao I6p man chdn nhdm gidi han dong nudc trong luu thé khai thdc

Chirc nang chinh

Ki€ém sodt do nht va Gic ché su truong nd clia khoang sét theo ca ché trao ddiion
Tao hiéu ting dém, duy tri 6n dinh pH cta hé héa phdm

T Thanh phan cau ti Nong dd (%)

1 DMC-RPM 2-6 Polymer bién tinh hé so tham pha
2 Mudi KCl 2-7

3 DMC-Buffer 1

4 DMC- Fercontrol 1-15 Kiém sodt két tia hydroxide st

5 DMC-SurRPM 1 Chdng tao bot, nhii tuong

6 Nudc kj thudt Con lai Mai trudng phan tan

Bding 3. Thanh phdn hdn hap chinh diing trong nghién ciu

m CGau tir Thanh phan cachon hgp héa pham

HH-3
1 DMC-RPM 5
2 Kdl 7
3 DMC-Buffer 1
4 DMC-Fercontrol 1
5 DMC-SurRPM 1
6 Nudic ky thuat Con lai

cho nudc chay vao giéng, kho xam nhap vao ving da via dang cho
dau chay vao giéng la c6 doé nhét thap. PE gidm dd nhét clia dung
dich trong khi gitt nguyén néng doé chat chinh, giai phap dugc dua ra
la s&r dung chat dc ché polymer c6 kha nang lam giam dé nhat. Cac
chat nay c6 thé 1a mudi KCl, NaCl, cac alcohol... Trong trudng hop nay,
mudi KCl dugc khuyén dung thay cho NaCl (con alcohol thi da c6 san
trong thanh phan ctia DMC-RPM), vi ion K* la chat ¢ kha nang uc ché
truong nd clia cac khoang sét rat t6t. Su truang nd cla cac khoang
sét c6 trong thanh phéan da via l1a nguyén nhan lam gidm manh tinh
tham cda da via. Vi vay, kha nang Uc ché sét la tiéu chi can cé déi véi
cac dung dich héa phdm dugc bam vao vung via xung quanh giéng
khoan. Tham khdo tai liéu [6, 10] va nghién ctu tham do, nhém tac
giad chon ham lugng KCl trong khodng 2 - 7%. Trong d6, KCl 2% c6 thé
dugc dung cho da via chua it sét, con véi da via chira nhiéu sét nhu cat
két & cAc mo tai bé Cliu Long, nhom téc gid dinh hudng dung KCl ham
lugng 7%.

- Do pH clia hda phdm la chi sé quan trong kiém soat hoat dong
clia polymer ua nuéc dugc ky nudc hdéa (DMC-RPM) trong dung dich
va qua trinh tao I6p mang hap phu. Vi vay, trong thanh phan hé hoa
pham x{ ly via sdu nham thay d6i hé s6 thadm pha dé gidm ham lugng
nudGc trong dau can co cac chat tao hiéu ting dém va chat diéu chinh
pH ban dau. Hé dung dich dém & day can gilt cho pH clia hé héa
pham ndm trong khodng 5 - 6. H6a pham dung dich dém duoc dat
tén la DMC-BA (Buffer Agent).
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- Cau t&r DMC-Fercontrol ¢4 vai trd trong
kiém soat su két ta gel hydroxide sat Fe(OH),
dé phong ngura viéc gel nay bit nhét khoang
rong lam mat tinh thadm da via & phan dung
dich xtt ly chinh dugc bom qua va ngay ca
chinh viing via sau dugc xu ly. Nguon lam
xuat hién cac ion sit Fe?* va Fe3* c6 thé 1a tu
san pham an mon trén can 6ng bom hoac
¢6 san trong trong thanh phan da via. DMC-
Fercontrol c¢6 tac dung gilf cac ion dé & dang
Fe>* va khéng chuyén vé dang Fe**. DMC-
Fercontrol khéng lam anh huéng téi pH. Ham
lugng dung clla DMC-Fercontrol dao déng tu
1-1,5%; muc cao dugc dung trong truéng hgp
giéng co can khai thac ch véi kha nang bi cac
san pham an mon bam nhiéu trén bé mét.

- C4u ti DMC-SurRPM la chat hoat dong
bé mat co tac dung chinh trong ch6ng tao bot
khi, nhi tuang trong da via, dac biét la doi voi
khu vuc c6 d6 tham thap. Ham lugng st dung
dugc chon la 1%.

Pé danh gia, phan tich cac tinh chat cla
hé héa phdm xt ly chinh, thanh phan hén hop
hoa phdm nghién ctu st dung nhu Bang 3.

2.2. Két qud nghién ciru su'thay déi tinh thdm
U6t bé mdt dd via duoc xir ly bang hén hop
héa pham chita DMC-RPM

Nhom tac gia tién hanh cac thuc nghiém
nhdm xac dinh xu hudng thay déi tinh tham
uat, théng qua do goc tiép xuc clia cac mau da
via khi dugc x{r ly bang héa pham chira DMC-
RPM. H6n hgp héa phdm dugc st dung cho
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Bdng 4. Thanh phdn cdc hon hop dugc ding trong nghién cti, ddnh gid tinh thdm uGt
Ky hiéu va thanh phan cac hén hgp héa pham

T Cau td HH3 HH3-2
1 DMC-RPM 5 5

2 Kd 7 2

3 DMC-Buffer 1 1

4 DMC-Fercontrol 1 1

5  DMC-SurRPM 1 1

6 Nugcky thuat

Ar

Hinh 2. Hinh dnh mdy do gdc tiép xic va stic cang bé mdt Phoenix-Multi (a) va qud trinh xdc dinh gdc
tiép xuc trén mdy Phoenix-Multi (b).

Davia Thach anh Chéithan  (25°0)

“ Al L

Dé via nudc cat 25° Thach anh nudc cat 25° Graphite 1 nudc cat 25°
(a) Méu dugc ngdm 16 gicr trong nudc cdt
Dad via Thach anh Chithan  (25°C)
Dd via2 H2 25° Thach anh H2 25° Graphite 1H2 25°
(b) Mdu dugc ngdm 16 gic trong dung dich héa phdm HH3
P4 via ~ Thachanh Chgithan  (25°C)
120° . 81° |

| 480
|

DaviaH4 25° Thach anh H4 25° Graphite 1H4 25°

(¢) Mdu duoc ngdm 16 gio trong dung dich hda phdm HH3-2
Hinh 3. Anh hudng cia viéc xit Iy bé mét & 25°C béing cdc dung dich héa phdm HH3, HH3-2 dén géc
thdm uGt cia dd via, thach anh va chdi than.

nghién ctu la cdc mau c6 thanh phan nhu trong
Bang 4.

Mau thi nghiém gém mau da via la mau da
cat két, da thach anh (dai dién cho dang bé mat
ua nudGc) va mau vat liéu chia graphite véi ham
luong cao (dai dién cho dang bé mét co tinh ua
dau cao - mau nay la mau chdi than trong déng
co dién).

Cac mau da dugc mai nhan bé mat, ngam
trong hoa pham can bién tinh trong thoi gian 24
gid & nhiét dé 65°C. Sau khi ngam cho hap phuy,
mau da dugc say kho tu nhién & diéu kién nhiét
dd phong va dugc xac dinh goc tiép xdc vai nudc
cat hoac dau kerosen. Thiét bi st dung la may do
gébc ti€p xuc va stic cang bé mat Phoenix-Multi
dugc thé hién trong Hinh 2.

Ké&t qua xac dinh gdc tiép xic dudi dang s6
nhu trong Bang 5. K&t qua hinh anh kém sé dugc
thé hién trong Hinh 3 va 4.

Khi chua dugc xr ly bang héa pham (chi
ngam trong nudc cat), d via thadm uét nudc hoan
toan; thach anh thdm udt nudc tét; con chbi than
khéng thdm uét nudc ma nghiéng vé tham ust
dau. Khi dugc xt ly bang cac héa phdm HH3,
HH3-2 da via tir tham udt nudce trd nén tham ust
dau; thach anh trd nén kém thdm nudc hon; con
chéi than ti khéong tham udt nuéce chuyén sang
tham udt nudc. Pay la bang ching vé viéc cac
dung dich héa pham dua vao nghién ctu da hap
phu Ién bé mat cac vat liéu. Viéc hdap phu nay gay
hiéu Gng ky nudc hoa (hydrophobic) bé mat da
via cat két va da thach anh, nhung lai gdy ua nuéc
hoa (hydrophilic) bé mat chéi than.

Bdng 5. Két qud xdc dinh gdc tiép xic clia nudc vdi mot s6 logi vat liéu dugc xir ly bé mdt bdng mét s6 chdt Iong, héa phdm khdc nhau

TT  Héapham xi Iy bé mat Nhiét do (°C) Mau da
1 HH3 25 Davia
2 HH3 25 Thach anh
3 HH3 25 Graphite
4 HH3 70 bd via
5 HH3 70 Thach anh
6 HH3 70 Graphite
7 HH3-2 25 Davia
8 HH3-2 25 Thach anh
9 HH3-2 25 Graphite
10 HH3-2 70 Davia
N HH3-2 70 Thach anh
12 HH3-2 70 Graphite

Két qua goc tiép xiic - Contact Angle (°)

Goc trai Goc phai Trung binh
117.100 117.458 117.279
82.233 82.771 82.502
62.304 56.485 59.395
127.966 127.432 127.699
105.631 105.686 105.659
50.264 50.491 50.378
120.656 120.161 120.409
80.718 80.938 80.828
48.000 48.066 48.033
117.348 117.278 117.313
93.119 93.093 93.106
57.000 56.915 56.958
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Chithan  (70°C)

bavia Thach anh

[101°°

Da via nudc cat 70° Thach anh nugc cét 70° Graphite nudc cat 70°
(a) Mau dugc ngdm 16 gidr trong nudc cdt
Dévia Thach anh Chéithan  (70°0)
128° ! 1 106° ! | 50°
Davia1H270° Thach anh H2 70° Graphite 1H270°
(b) Mdu dugc ngdm 16 gic trong dung dich hda pham HH3
~ Divia _ Thach anh Chéithan  (70°0
117° 4 ! 93° ! 57°
Da via 1H4 70° Thach anh H4 70° Graphite H4 70°

(c) Mdu duac ngém 16 gic' trong dung dich hda phdm HH3-2

Hinh 4. finh hung cia viéc xit Iy bé mdt & 70°C béing cdc dung dich hda phdm HH3, HH3-2 dén goc
thdm udt cia dd via, thach anh va chdi than.
D via Thach anh Chéithan  (25°0)

0° | 33 [103°

Dé via nudc cat 25° Thach anh nudc cdt 25° Graphite 1 nudc cat 25°
(a) Mau dugc ngdm 16 gidr trong nudc cdt
Dé via Thach anh Chéithan  (25°C)
‘ 0° | | 38° | 124
D4 via kerosen 25° Thach anh 2 kerosen 25° Graphite kerosen 25°

(b) Méu dugc ngdm 16 gic trong kerosen
Hinh 5. So sdnh dnh hudng cia nuéc va kerosen tdi gdc tiép xtic.

P4 via la vat liéu ua nudc vi ciu tao tu cac
manh da vun thach anh, feldspar va cac khoang
sét. Polymer ua nudc dugc ky nudc hda hap phu
[én bé mat da via thong qua cac nhom chiic mang
dién tich duong con cac phan hydrocarbon va cac
nhém ky nuéc cé xu hudng quay ra ngoai. Mdc
du co su hap phu tiép, théng qua cac nhom ky
nudc clia lép sau, nhung do c6 ndng dé thap hon,
nén bé mat dugc hap phu (trong trudng hop nay
la d4 via va da thach anh) c6 mang hap phu véi
mat ngoai mang tinh ky nuéc. Viéc ky nuéc nay
la nguyén nhan lam da via dugc xtr ly bang hda
pham polymer ua nudc dugc ky nudc héa mot
phan cé tac dung ngan nudc, nhung khéng ngan
dau chay qua.

Vé anh hudng ctia nhiét do xur ly 1én goc tiép
xuc, tdc ddng clia cac dung dich héa pham HH3
va HH3-2 khéng qua manh.

So sanh anh hudng clia nudc va kerosen téi
tinh tham uét, thong qua goc tiép xuc clia cac loai
vat liéu dua vao nghién ctiu nhu Hinh 5.

Hinh 5 cho thdy, sau khi dugc ngam 16 gig
trong kerosen, da via van thdm uét nudc hoan
toan (gdc tiép xic = 0); thach anh kém tham nudc
di khong nhiéu (gdc tiép xudc ti 33° Ién thanh 382
chédi than vén dang khéng thdm uét nudc (thuc
chat dang tham uét dau nhe) tré nén tham uét
dau manh hon (goc tiép xuc tur 103° ting lén
thanh 124°).

Bding 6. Két qud ddnh gid khd ndng phuc hoi dé thdm mdu I6i BH-25 trén mé hinh via

1 Théng tin mau

1 Tén mau
2 Doi tugng
3 D9 tham khi (mD)
4 Nhiét do (°C)
5 Ap suat (atm)
Thit tu danh gia
6 D0 thdm nudc ban dau K,
7 Do tham dau ban dau Ky
8 Bom DMC-RPM
9 Do tham nudc sau x{ Iy Ky,
10 Do tham dau sau xtr Iy Ko,
n D0 tham nudc sau x{ Iy Kys
12 Do tham dau sau xtr Iy Ko
13 Hé s6 suy giam do tham ddi vdi nudc: Ky = (Kur-Kuz)/Kur X 100%
14 Hé s6 phuc hoi @0 tham so véi dau: K, = Kea/Ker X 100%
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BH-817-1-1-3V R-32-1-3-12V
Miocene Miocene
184,2 248
100 100
100 100
84,5 25,32
31,1 7,87
14 Vpore 10 Vpore
412 0,9
28,18 7,5
33 1,1
21,7 74
95,6 96,6
88,6 94,8
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Hinh 7. Két qud thi nghiém trén mé hinh mdu 16i d6i vdi mau R-32-1-3-12V.

Bding 7. Két qua dat duoc vé khd nng tdc déng cé chon loc ctia hé hda phdm DMC-RPM véi mdu cdt két
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o

mé Bach Hd ky hiéu BH-817-1-1-3V

Tiéu chi Két qua
D6 tham nudc trudc khi bom hda phdm DMC-RPM 84,54 mD
D thdm nudc sau khi bom héa phdm DMC-RPM 4,12mD
D0 thdm nudc sau khi bom luan phién dau - nudc 3,34mD

Miic gidm dd tham nudc sau xi Iy: 95,13%-96% Trung binh = 95,6%
Hé 56 phuc hdi do tham nudc trung binh = 100% - 95,6% 4,4%

D0 thdm dau trudc khi bom hoa pham DMC-RPM 31,31mD
D6 tham dau sau khi bom hoa phdm DMC-RPM va nudc bién 28,28 mD
D0 tham dau sau khi bom ludn phién nudc - dau 27,27 mD

Miic giam d9 tham dau sau xiIy: 10- 12,9%
Hé s6 phuc hoi d6 tham dau sau x{ Iy: 87,1 - 90%

Trung binh = 11,45%
Trung binh = 88,6%

Bdng 8. Két qud dat dugc vé khd nding tdc déng cd chon loc cia hé héa phdm DMC-RPM véi méu cdt két
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md Rdng ky hiéu R-32-1-3-12V

Tiéu chi Két qua
D thdm nudc trudc khi bom héa pham DMC-RPM 25,32mD
Do tham nudc sau khi bam héa pham DMC-RPM 0,9mD
D0 tham nudc sau khi bom luan phién dau - nuéc: 1,1mD
Miic giam d6 tham nudc sau x¢ Iy: 96,45 - 95,66% Trung binh = 96,6%
Hé s phuc héi d6 tham nudc trung binh = 100% - 96,6% 3,4%
Do tham dau truéc khi bom hoa phdm DMC-RPM 7,87 mD
D thdm déu sau khi bam hoa phdm DMC-RPM va nudc bién 7,5mD
D0 tham dau sau khi bom ludn phién nudc - dau: 74mD

Miic gidm d6 tham dau sau xtt y: 4,7 - 5,97%
Miic phuc hoi dg tham dau sau xi ly: 94,3 - 95,3%

Trung binh = 5,34%
Trung binh = 94,8%

2.3. Két quad ddnh gid trén thiét bi mé hinh
via nhiét dé cao, dp sudt nham xdc dinh
hé sé phuc héi dé thdm trén mau 16i sau
khi xirly bdng hé héa phdm dé xudt

Tién hanh thi nghiém trén thiét bi
mo hinh via nhiét dé cao, ap suat cao tai
phong thi nghiém cta Lién doanh Viét -
Nga “Vietsovpetro” dé xac dinh do tham
pha cla nudc va dau trudc va sau khi xar ly
bang hé héa phdm dé xuat. Héa pham sur
dung trong nghién ctru nay 1a hé héa pham
HH-3 da néu trong Bang 3. Mau dugc diing
la mau 16i da tram tich luc nguyén thudc
mo Bach HE va moé Rong.

Thi nghiém danh gid anh hudng cla
hé héa phdm dén ting vung thdm dau
hodc nudc riéng biét va xac dinh kha nang
tac ddng c6 chon loc ctia hé héa pham véi
quy trinh thi nghiém nhu sau:

- Budc 1: Chuan bi mau, 13p mau, gia
nhiét;

- Budc 2: Bom nudc via theo chiéu
thuan vdi t6c do 100 ml/gid va ghi nhan
chénh ap trong qud trinh bam. Khi chénh
ap 6n dinh, xac dinh d& tham nudc ban
dau K ,; sau d6 bom dau theo chiéu thuan
VGi ciing t8c¢ dd, ghi nhan chénh &p dé xac
dinh d6 tham dau ban dauK_;

- Budc 3: Bom hoéa pham xu ly theo
chiéu nghich vai thé tich V=10 - 15 Vréng
vGi toc d& 100 ml/phuat, ghi nhan gia tri
chénh 4p trong thai gian bom;

- Budc 4: Dung dé chd phan tng
trong 2 - 3 giG;

- Budc 5: L3p lai budc 2 dé xac dinh
d6 tham nudc sau xrly K, va d6 tham dau
sauxuly K ;

- Budc 6: Tinh todn hé sé suy giam do
tham (d6i véi nudc) va hé s6 phuc héi do
tham déi vai dau.

Thong tin vé mau 16i sir dung, diéu
kién thi nghiém va tém tat két qua thi
nghiém dugc trinh bay & Bang 6. K&t qua
thi nghiém trén mo hinh méau 16i va két qua
dat dugc cta hé héa phdm DMC-RPM déi
vGi mau BH-817-1-1-3V (Hinh 6, Bang 7);

DAU KHi - SO 2/2022 9
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Bdng 9. Dé xudt hé hda phdm xir Iy chinh si dung xi Iy via sGu nhdm gidm ham ligng nudc trong dong ddu khai thdc

T Cautd
1 DMC-RPM

2 Kcl

3 DMC-Buffer

4 DMC-Fercontrol

5 DMC-SurRPM

6 Nudic ky thuat

déi vai mau R-32-1-3-12V (Hinh 7, Bang 8). K&t qua trén
cac Bang 7 va 8 cho thay, hé héa phdm DMC-RPM c6 kha
nang tac dong cé chon loc cao. Hé héa phdm DMC-RPM
c6 hé s6 phuc héi dd tham trén mau 16i so vé6i pha dau
trong khoang 88,6 - 94,8% déng thai co hé sé phuc hoi do
tham pha ctia nudc la 3,4 - 4,4%.

3.Kétluan

Dua trén két qua nghién ctru hé héa pham xu ly via
sau nham giam ham lugng nudc trong dong dau khai théc
cho thay:

- Hé hoa phdm x ly via sdu nham gidm ham luong
nudc trong dau khai thac bang hé hda pham bién tinh hé
s6 thdm pha gém:

+ Hé dung dich dém bom truéc (Over flush) DMC-1;
+ Hé hoa pham xdr ly chinh DMC-4;
+ Hé dung dich dém va bom day.

- Cac dung dich hda phdm dua vao nghién ctu da
hdp phu Ién bé mat cac vat liéu va viéc hap phu nay gay
hiéu ing ky nudc héa bé mat da via cat két va da thach
anh, nhung lai ua nudc héa bé mit chéi than.

- Hé hoéa pham xur ly dé xuat dat dé bén nhiét cao
(120°C) va tuong hagp véi dau via, nudc bién.

- Trén co sG két qua nghién cdu, thanh phan hé héa
pham x{ ly chinh dé xudt st dung dugc dua trong Bang
9 cho cac giéng phu hop tir cdc moé Bach HS va Réng clia
Vietsovpetro; Su Ti Den, Su T& Nau, Su T Trang cta Clru
Long JOC.

L&i cdm on

Nhom tac gia tran trong cdm on su hé trg ctia Bé Céng
Thuong, Lién doanh Viét - Nga “Vietsovpetro” trong qua
trinh thuc hién nghién ctru nay. Nghién cliu nam trong
“Chuong trinh khoa hoc va céng nghé trong diém cap
qudc gia phuc vu dbi méi, hién dai héa cong nghé khai
thac va ché bién khoang san dén nam 2025” véi ma so6
CNKK.007/19.
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Ham lugng khuyén dung

Ghi chi
Ham lugng DMC-RPM khuyén dung: 2 - 3% cho
cdc giéng vdi dd via ¢o do tham thap 1 - 500 mD;
5- 6% cho cac giéng vi dd via 6 @0 tham cao >
1.000 mD.
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STUDY ON APPLICATION OF CHEMICALS FOR NEAR-WELLBORE
TREATMENT TO REDUCE WATERCUT IN PRODUCED FLUID

Do Thanh Trung', Nguyen Van Ngo', Le Van Cong’, Vu Hoang Duy’, Nguyen Quoc Dung?

'Petrovietnam Chemical and Services Corporation (PVChem)
Yietsovpetro
Email: trungdt@pvchem.com.vn

Summary

High water cut in production wells will increase the water content in the oil produced, resulting in declined oil production of the wells as
well as decreased efficiency of used chemicals and surface facility equipment. This paper presents the results of application of chemicals for
near-wellbore treatment to reduce the water content in the produced fluid.

Key words: Near-wellbore treatment, chemical, enhanced oil recovery.
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