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Tom tat

Viéc tinh todn, lua chon phuang phéap x( Iy viing can day giéng hgp ly sé tiét kiém chi phi, nang cao kha nang thu héi dau cho cac
giéng khai thac. Ddi vdi giéng c6 nhiét d6 cao, mic d ngap nudc I6n khi x Iy béng acid, ¢ thé dan dén hién tugng tang, tham chi ngap
nudc toan phan, do d6 phai ap dung cong nghé xit Iy acid cd chon loc. DGi véi ting méng mo Bach H6, nhiét @ via cao (110 - 150°C), ap
suat via thap, phuang phap dugc st dung cd hiéu qua nhét la x Iy bang bot - acid bang cach hoa tron khi gaslift.

Bai bdo gidi thiéu két qua nghién cGu str dung khi gaslift cao ap c6 san trén gian, hoa tron va bom dong thi véi hon hop acid vao
trong giéng dé x Iy viing can ddy giéng. Két qua cho thdy gidi phap nay dé ap dung, gitip tiét gidm chi phi, néng cao hiéu qué cta cong
tac x{t Iy vliing cén day giéng trong cac giéng cd ap suat via thap, nhiét do via cao, ¢d do ngap nudc tir 10 - 30%.

Tit khéa: Xt Iy viing can day giéng, x(t Iy acid, bot - acid, gaslift, md Bach Ho.

1. Gidi thiéu

Vung can day cla cac giéng dau khi bi nhiém ban
bdi cac nguyén nhan xady ra trong qua trinh khoan, khai
thac, stra giéng va lang dong mudi. .. Co rat nhiéu phuang
phap xur ly viing can day giéng da va dang dugc ap dung
nhu: v& via thay luc, trai né, acid... [1, 2. Viéc tinh toan,
Iya chon phuong phap xU ly vung can day giéng hop ly sé
tiét kiém chi phi, nang cao kha nang thu héi dau cho cac
giéng khai thac.

Cong tac xu ly ving can day giéng (dac biét la xt ly
bang hé acid sét) thoi gian gan day dat két qua khong nhu
mong doi do diéu kién giéng da thay ddi so véi giai doan
dau khai thac [3].

Ap sudt via thap nén sau khi xtt ly, thdi gian dua san
pham phan Ging 1&n bé mat sé kéo dai, d&i vGi hé acid sét
néu san pham phan Ung khéng dugc dua |én bé mat thi
cac két tua thu cap (Si(OH),, Fe(OH),) sé dugc hinh thanh
gay bit nhét, lam giam d6 tham trong vung can day giéng.

Trong qua trinh x& ly via cat két bang HF, phan Ung
hoa tan vat liéu silicate xay ra khi ndng dé HF con da cao:

Si0, + 6HF — H,SiF, + 2H,0

Ngay nhdn bai: 2/6/2019. Ngdy phan bién ddnh gid va siia chita: 3 - 26/6/2019.
Ngay bai bdo dugc duyét ding: 4/7/2019.

Khi nong d6 HF con lai thap, can bdang phan tng
chuyén dich theo chiéu ngugc lai tao acid HF:

H_SiF, + 4H,0 — Si(OH), + 6HF

Si(OH), két ttia dudi dang thé keo lién khéi Si(OH),.nH,0
gay bit nhét, lam gidm d6 tham ctia via sdn pham.

Satlathanh phan quan trong trong mét s6 khoang vat
via nhu: khodng dolomite giau sat - ankerite ((CaFeMg).
(CO,),), siderite (FeCO,), pyrite (FeS,), sét clorit (Mg, Al,
Fe),, [(Si,Al),0,1.(OH) ). Hgp chat sit chda trong lang
cdn hodc san pham an mon ¢ mat trong 6ng khai thac,
éng chéng gém: FeQ, Fe,0,, Fe,O,, FeO.(OH). Hop chat sat
cling 6 thé c6 s&n trong thanh phan héa pham pha ché
dung dich acid. Khi & trong dung dich acid manh cac hop

chét sat bi chuyén vé dang mugi Il hoac mudi lll cGa sat.

Trong qua trinh tuong tac cta hén hop acid véi via
chta, d6 pH cta dung dich tang lén. Khi pH tang cao hon
2, mudi sat (lll) két tha dudi dang gel hydroxide sat (lll) -
Fe(OH), gay bit nhét khong gian réng. Muoi sat (Il) cing
sé két tha duéi dang trén khi pH vugt qua trung tinh (> 7).
Trong trudng hgp dung dich acid dua thém chat oxy hda
(nhu oxy) vao via thi cac mudi sat (Il) sé chuyén vé sat (lll)
l[am tang kha nang bit nhét.

Nhiét d6 cao la yéu t6 chinh, dan t&i giam chiéu sau
xam nhap ctia dung dich acid vao via viing can day giéng.
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Nhiét d6 thuc ddy t6c do phan Ung hoa
hoc, tang t6c d6 khuéch tan dan tdi thuc
ddy phan ung gilia acid véi da via. Khi
nhiét do via cao, dac biét & nhiét do >
93°C, t6c dd phan (ing ctia dung dich acid
vGi da via sé tang cao. Vi phan (ing vai t6c
dd cao, nén trong qua trinh dugc bom
ép vao via, acid da tiéu hao di rat nhanh
do tdc dung manh véi da via ma né di
qua. Hau qua cda hién tugng nay la phan
dung dich di ti€p vao sau bén trong via
c6 ndng d6 acid thap, vira chira nhiéu san
pham phan tng.

Theo két qua téng hap [4], cac giéng
sau khi xt ly ving can day giéng & Lién
doanh Viét - Nga “Vietsovpetro” thudng
c6 d6 ngap nudc tang cao nhu: 410/BK3,
40/MSP4, 10002/BK10...

Nguyén nhan cua hién tugng nay la
do dudi tac dung clia nhiét do cao, acid di
vao vung c6 d6 tham I6n va phan tng hoa
tan vat liéu bit nhét. Khu vuc c6 do tham
I6n thudng c6 d6 bao hoa dau thap, chi
yéu la chda nuéc nén dudi tac dung cla
acid, sé cho dong san pham toan nudc,
dan dén do ngap nudc tang cao sau khi
x0 ly acid, déc biét ¢ cac giéng thudc doi
tugng cat két (Miocene, Oligocene). Do
vay cong nghé xt ly acid binh thudng chi
c6 thé 4p dung cho cac giéng c6 dé ngap
nudc dudi 10%, trong khi dé rat nhiéu
giéng c6 dd ngap nudc tir 10 - 30%.

Nhing giéng c6 d6 ngap nudc cao
muén x{ ly bang acid thi phai ap dung
cdng nghé xt ly acid c6 chon loc.

2. Két qua nghién ciu

Théng thuong, bot - acid dugc tao
thanh bang cach nap khi nito vao dung
dich acid muéi (hoac acid sét) va cho thém
cac chat hoat tinh bé mat. Chat hoat tinh
bé mat co tac dung tao nén nhimng bot -
acid ngam khi rat nho, tang dé bén vimng
bé mat clia cac bot - acid, dan téi lam giam
van téc hoa tan cua acid vai dat da.

Dung dich bot - acid thuong dugc
khudy trén nham dam bao chat lugng bot
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Giéng 410/BK3 (Oligocene dudi)
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dugc duy tri it nhat 1a 65% trong suét qua trinh xt ly, dugc
xac dinh bang cong thuc [6]:
Trong do:

Y

FQ: Chét lugng bot;
Vg:Thé° tich khi (m3);
V: Thé tich chat long (m?).

Uu diém cda dung dich bot - acid Ia rat nhe (ty trong
cla bot - acid khoang 0,3 - 0,8), c6 kha nang bom ép sau
vao trong via va sau khi xt ly, goi dong sédn pham giéng
dé dang.

Cac uu diém vugt trdi cia dung dich bot - acid:

- Dungdich bot - acid lam cham t6c dé hoa tan gitra
dung dich véi dat da do giam bé mat ti€p xuc gilia acid va
dat da nhd cac bot khi, dan dén tang chiéu sau tac dong
clia dung dich acid trong via.

- Khi cho thém chat hoat tinh bé mat vao acid ngam
khi, dung dich bot - acid tao thanh &n dinh va dadm bao
ngan nguia dugc su tich tu cac bot khi (hoac khong khi) khi
ching chuyén déng vdi acid doc theo cot éng khai thac
va & trong via, gidm suc cang bé mat trén ranh gidi ngan
cach dau - dung dich acid trung hoa.

- Ty trong ctia dung dich bot - acid nhé (0,3 - 0,8), cac
tinh chat cau tric co hoc va d6 nhét ctia né I6n cho phép
lam tang dang ké kha nang tac dong cua acid 1én toan bo
bé day cda via sén pham dugc mé.

LIQUID
(a)

- Trong qua trinh goi dong, ap suat & trong ving
can day giéng gidm va cac bot khi n& ra tao nén dong
chay dau khi manh c6 tac dung rdra sach cac sdn pham
phan Ung trong cac 16 rbng, khe nut cta dat da sau khi
XU ly.

- Trong diéu kién nhiét d6 via cao, cac bot - acid kéo
dai thoi gian hoa tan cdia dung dich acid véi dat da.

Tuy nhién, dé thuc hién dugc cong nghé bom bot
- acid can rat nhiéu phu gia dac biét va thiét bi chuyén
dung: chat tao bot, chat hoat tinh bé mat, khi nits, may
bom khi nitc ap suat cao, thiét bi tao bot.., dan dén gia
thanh xtt ly bang bot - acid sé tang lén, quy trinh van hanh
cong nghé xt ly kha phuc tap, doi hoi tinh chinh xéac cao,
nén céng nghé bot - acid nay khong dugc 4p dung rong
rai trong cong tac xt ly acid, dac biét la cho cac giéng khai
thac ngoai khaoi.

Do phuong phép xt ly bang bot - acid con han ché vé
thiét bi van hanh va chi phi khi 4p dung ngoai khoi nén
phuong phéap chua dugc sit dung phd bién & Viét Nam.
Dua vao kinh nghiém thuc té€ xtt ly acid viing can day giéng
cling nhu trao d6i vé van dé ky thuat véi cac chuyén gia
trén cong trinh bién, nhom tac gia da chon dugc giai phap
cai tién dya trén cg s& cdng nghé bot - acid, gilt nguyén
dugc cac uu diém cda hé bot - acid.

- S dung khi gaslift cao ap hoa trén va bom doéng
thaivéi hon hop acid vao trong giéng dé lam giam ty trong
cling nhu lam han ché su ti€p xuc cla acid véi thanh hé
dudi nhiét dé cao (cho cac giéng c6 ap suat bom & miéng
nho hon ap suat khi gaslift) théng qua chac 3 két néi.

Hinh 4. Mé phéng bot - acid (a); bot - acid thuc té (b)
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- Ngoai ra, ty trong dung dich bom thap sé giup qua
trinh goi dong dua sdn phdm phan tng l1én bé mat dugc
nhanh chéng gép phan lam giam nguy co két tda thi cap.

Tuy nhién, dé thuc hién giai phap thanh céng, can xac
dinh thé tich acid va thé tich khi gaslift can st dung. Bén
canh dé, viéc két néi dudng 6ng thiét bi bom khi gaslift
vao trong 6ng khai thac cling quyét dinh thanh céng clia
cong tac xu ly.

2.1. Tinh thé tich khi gaslift
Hiéu qua chat lugng clia dung bot - acid xt ly phai

dugc duy tri suét trong qua trinh bom phai bang 65%. Tu
cong thuc (1) cé:

FQ - g - Vgaslift

% + Vl Vgaslift + Vacid

= 0,65

Vgaslift = 0,65 (Vgaslift + Vacid)

Vgaslift - 0,65 Vgasli = 0,65 Vgeig

0,65
Vgaslift = mVacid = 1,857 Vacia
Vi dac trung tdm 16 dung diéu chinh luu lugng khi
gaslift nhé nhat o tai cdc cong trinh bién clia Vietsovpetro
¢6 dai do tu 1.500 - 5.000m3/ngay (loai Flow orifice Range
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A). Theo cong thuic trén, c6 thé tinh toan dugc luu lugng
khi gaslift d€ bom dugc va dam bao hiéu qua vé mat ly
thuyét.

2.2, Két néi thiét bi
Quy trinh két ngi thiét bi gém 2 phan chinh:

- Két nGi may bom dén dau giéng: don gian nhu xt
ly acid théng thudng

- Két n6i dudng 6ng khi gaslift 6 3 cach:

+ Cach 1 (st dung trén BK): Két néi dudng 6ng tu
dau chd trén cum SKID-2 clia giéng khéng lam viéc hodc
lam viéc yéu (it dau) dén van chac 3 dé hoa tron cling vdi
acid dugc bom truc ti€p vao éng khai thac clia giéng dang
dugc xt ly (Hinh 5).

+ Cach 2 (st dung trén cac gian MSP): Si dung bd
SKID-2 di kém cla giéng khong lam viéc hodc lam viéc
yéu (it dau) dé dua khi gaslift vao 6ng khai thac clia giéng
dugc xtt ly acid théng qua dudng dap giéng (Hinh 6). Hodc
két nGi 6Gng mém lay khi truc tiép tir giéng khong lam viéc
hoac lam viéc yéu (Hinh 7).

+ Céch 3 (d6i véi cac giéng st dung hé théng diéu
khién khi gaslift doc lap): Lay khi truc ti€p ti giéng xur ly
qua dudng dap giéng dé di truc tiép vao 6ng khai thac
khong can néi thém éng mém lay khi (Hinh 8).
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Hinh 5. So dd két ndi cdch 1
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Hinh 7. So d6 két ndi cdch 2

So d6 két noi (Hinh 5 - 8): B - trang thai van déng, M -
trang thai van mé.

Giai phap st dung acid bom két hgp vai gaslift néu
dugc dua vao ap dung, sé gilp nang cao hiéu qua cua
cdng tac xu ly viing can day giéng trong cac giéng co ap
suat via thap, nhiét dé via cao, c6 d6 ngap nuéc tir 10 -
30%. Dac biét, gidi phap khéng can bd sung thiét bi, vat
liéu nao khac, ma c6 thé tan dung cac thiét bi c6 s&n, nén
rat dé ap dung nhu cong tac xur ly acid bang céng nghé
truyén théng.

Viéc ap dung giai phap sé gilp tiét giam chi phi cho
cbng tac xt ly vung can day giéng. Trong d6, dang ké nhat
la chi phi tiét kiém dugc do viéc khéng dung cac vat liéu

nhu: chat tao bot, khi nita dung dé tao bot, thué thiét biva
dich vu chuyén dung dé tao bot nita....

2.3. Ap dung thir nghiém

Tu giai doan dau, luu lugng khai thac clia giéng 488/
BK3 16n. VGi dac diém tang san pham la tdng méng, bi
nhiém ban bdi cac tap chat 1dng dong, gay can trd rat I6n
dén dong dau vao giéng. Qua trinh tinh toan, xtr ly nhi
tuong acid - dau két hgp trén khi gaslift dién ra thuan loi
va dat dugc hiéu qua t6t, ap suat via cao. Sé liéu sau khi
XU ly dugc do va thu thap lai hang ngay, sau 1 ndm tinh
tu thai diém bat dau xi ly (tir 18/2/2018 dén 18/2/2019).
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Hinh 9. Biéu do san luong khai thdc giéng 488 trudc va sau khi xi Iy
3. Két luan Tuy theo nguyén nhan nhiém ban va diéu kién dia

chét dé lya chon phuong phéap x{ Iy vung can day giéng
khac nhau. B3i véi tang méng mo Bach HE, nhiét do via
cao (110 - 150°C), ap suat via thap thi phuong phap dugc
st dung c6 hiéu qua nhat la x ly bang bot - acid bang
cach hoa tron khi gaslift. V&i cong nghé x(t ly hon hop héa

Phuong phap xi ly cho vung can day giéng chi yéu
dua trén 2 nguyén tac: Lay di phan nhiém ban clia thanh
hé, lam tang d6 tham trong ving lan can cda giéng; phuc
ho6i va mé rong khe ndt truyén dan dong dau - khi tur via
vao giéng, gia tang ban kinh hiéu dung.
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chat, cac thiét bi phu trg, cong tac bao vé con ngusi, moi
trudng khéng qua phtc tap va phan tich vé kinh té€ da
chidng minh tinh kha thi va hiéu qua cla phuong phap
nay.
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STUDY TO USE GAS LIFT TO CREATE FOAM-ACID SYSTEM
TO HANDLE NEAR-BOTTOM ZONE IN BACH HO FIELD

Le DucVinh', Nguyen Tuan Minh?, Nguyen Van Trung?
"Hanoi University of Mining and Geology

Yijetsovpetro

Email: leducvinh@humg.edu.vn

Summary

The calculation and selection of appropriate treatment methods for the near-bottom zone will save costs and improve oil recovery
capacity for the production wells. Wells with high temperatures and high levels of flooding when treated with acid may face increased
flooding or even submerged conditions, therefore selective acid treatment technology must be applied. For Bach Ho basement with high
reservoir temperature (110 - 150°C) and low reservoir pressure, the most effective method is foam-acid treatment by mixing gas lift.

The article presents the results of research on using high-pressure gas lift available on rigs, mixing and pumping simultaneously with
the acid mixture into the well to treat the near-bottom zone. The results show that this solution is easy to apply, helps to reduce costs,
and improves the efficiency of the treatment of the near-bottom zone of wells with low reservoir pressure, high reservoir temperature,

and flooding level from 10 - 30%.

Key words: Treatment of the near-bottom zone, acid treatment, foam-acid, gas lift, Bach Ho field.
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