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Tém tat

Viéc nghién ciu va dp dung céng nghé ép thadm (squeeze) héa pham irc chévao via (Parasqueeze) gitip ngdn ngira
su hinh thanh ldng dong nhua paraffin-asphaltene trong cét éng khai thdc dugc tién hanh sau khi lam sach bédng
cdc phuong phdp théng thuéng (bom hoinéng, dau néng...). Cdc loai héa phdm irc ché duoc sir dung nhdm cdi thién
ddc tinh luu bién cta ddu va hén hop khi - dau nhé giam nhiét dé déng ddc; dé nhét va ting sudt téi han dé tang kha
ndng chdy cua ddu thé, tao diéu kién thudn Igi cho viéc vdn chuyén ddu khai thdc dén hé théng thu gom, xir ly trén bé
mdt va/hodic tau chira ddu, ngdn ngira Idng dong dang chdt sdp trén bé mdt trong cta cét éng khai thdc. Bai bdo gi6i
thiéu két qua dp dung thirnghiém céng nghé Parasqueeze tai 2 giéng khai thdc béng gaslift ctia Lién doanh Viét - Nga
“Vietsovpetro” véi hé sé thanh céng dat 100%.

Tur khéa: Nhua paraffin-asphaltene, céng nghé ép thdm, héa phdm tic ché, san lugng khai thdc, nhiét dé déng ddc, dé nhét,

Ung sudt tdi han.
1. Mé& dau

Déc diém co ban cla dau va hén hop dau - khi khai
thac & cac mo thudc Lién doanh Viét - Nga “Vietsovpetro”
la c6 ham lugng paraffin cao (19 - 27%), nhiét d6 déng
dac cao (29 - 36°C). Su c6 mat cla paraffin gay khé khan
trong qua trinh khai thac, thu gom, xt ly va van chuyén
dau bang dudng 6ng ngam. Nhiét dé dau va nhiét d6 moi
trudng chénh léch I6n, gay ra hién tugng két tinh paraffin
va ldng dong bén trong dudng 6ng, lam gidm thiét dién
dudng éng van chuyén, gia tang tén that ap suat van
chuyén va hinh thanh I6p cdu truc paraffin bén trong
dudng éng, gay tac nghén va phai ding van hanh [1].

Lién doanh Viét - Nga “Vietsovpetro” da ap dung mot
sO giai phap cong nghé maéi nham cai thién tinh chat cla
dong dau khai thac trong toan bé hé théng thu gom xu
ly va van chuyén dau. Trong d6 ¢6 gidi phéap dé la st dung
héa chat pha paraffin hay con goi la hoa chat lam giam
nhiét d6 dong dac (Pour point depressant - PPD) clia dau
tho; gitip gidm dd nhét va tng suat dong, tir dé lam tang
kha nang chay clia hon hop dau - khi khai théac. Giai phap
nay con c6 tadc dung ngdn ngtia qua trinh tao thanh I6p
nhua paraffin-asphaltene trén thanh cét 6ng khai thac,
cac thiét bi va hé théng thu gom trén bé mat.
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Gidi phap trén dugc cac cong ty dau khi trén thé gidi
va Vietsovpetro s dung cho hé théng ti trong long cot
6ng khai thac va hé théng thu gom trén bé mat. Déi véi
cac giéng c6 luu lugng khéng I6n, nhiét d6 & vung can
day giéng thap thi kha nang ldng dong paraffin cao. Viéc
xU ly vung can day giéng bang cac phuong phap truyén
théng (nhu xt ly acid, v& via thuy luc, tao xung déng...)
khéng dat hiéu qua cao. Do d6, Vietsovpetro da phéi hap
véi Cong ty TNHH Céng nghé Khoan - Khai thac va Méi
truong - DPEC, Nalco Pacific Pte. Ltd., Chi héi Khoan - Khai
thac Tp. Ving Tau da nghién ctu va dua vao ap dung
th&r nghiém cong nghé Parasqueeze dé ngan ngua lang
dong paraffin-asphaltene & vung can day giéng va trong
giéng khai thac dau. Pay ciing la lan dau tién cong nghé
Parasqueeze st dung hda chat lam gidm nhiét d6 déng
dac trong vung can day giéng thay vi chi & trong cét 6ng
khai thac hay hé théng thu gom dau khi trén bé mat.

2. Pac diém chia cong nghé Parasqueeze
2.1. Muc dich va pham vi dp dung cong nghé Parasqueeze

VGi cong nghé Parasqueeze, cac hda chat dugc bom
truc tiép vao via dau dang khai thac gitp cai thién dé
nhat, tinh chat luu bién cla dau va hén hgp dau - khi,
ngan ngua sy tich tu cac I6p nhua paraffin-asphaltene
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bam dinh trong d4 chia va trén thanh cét 6ng khai thac.
Nh& d6, c6 thé kéo dai va ddm bdo cdt 6ng khai thac sach
hon vi bé mét trong cot 6ng khai thac khéng bi tich tu
nhua paraffin-asphaltene trong khodng thai gian tuong
déi dai. Cac chat tic ché paraffin ¢6 thé bom theo tiing
dgt trong qua trinh 4p dung cdng nghé Parasqueeze. Hiéu
qué clia cdng nghé nay cho mét dot xt Iy ¢ thé kéo dai
tu 3 - 6 thang.

Khi dugc bom vao via, su c6 mat cla cac hoa chat
trong da chiia con phan tng vai thanh phan sap paraffin
trong dau gilip ngan nglia tao thanh céac chét sap cé so6
lugng I6n mach dai trong dau thé, ti dé lam tang kha
nang chay cta hén hgp dau - khi, tao diéu kién thuan loi
cho céng viéc khai thac, thu gom, van chuyén va tang tri
dau tho.

2.2, Cdc héa chdt sir dung trong céng nghé Parasqueeze
2.2.1. Héa chdt lam giam nhiét d6 déng ddc (PPD)

Héa chat lam giam nhiét d6 dong dac duoc lua chon
trén co s& thi nghiém tai phong thi nghiém dé phu hgp
vi loai dau va paraffin clia trng mé/tiing giéng. Hoa chat
nay c6 kha nang cai thién tinh chat luu bién ctia dau va
hén hgp dau - khi (lam gidam nhiét d6 déng dac, dd nhétva
Ung suat déng, lam tang kha nang van dong ctia dau tho),
ngan ngua su tao thanh I&p nhua paraffin-asphaltene trén
bé mét cot 6ng khai thac.

Khi dugc bom ép vao via, hoa chat lam gidam nhiét d6
dong ddc luu lai trong long da va tu tu chdy ngugc trd lai
cuing véGi dong dau - khi khai thac qua cot 8ng khai thac
va lam gidm nhiét d6 déng dac clia dau thé, ngan ngtia su
hinh thanh céc 16p nhua paraffin-asphaltene trén bé mat
c6t 6ng khai thac.

2.2.2. Chdt kich hoat (Activator)

Chat kich hoat (hay con goi la phu gia hoat tinh) dugc
st dung déng thai trong t8 hgp cac hda chéat cla cong
nghé Parasqueez. Chat kich hoat khi dugc bom vao via sé
phan Ung véi héa chat lam gidm nhiét d6 déng déc tao
ra cac thé vat chat dang gai nhon, sau d6 hap thu trén bé
mat cla da chda. Sau mét thai gian nhat dinh, hén hop
chat Uc ché PPD sé két lang trong da chira va chay ngugc

trd lai cing vai dau tho tur via vao giéng. Chat Uc ché nay
sé phan (ing vai thanh phan sap paraffin co trong dau thé
ngdn nguia sy thanh tao sap mach dai, do do6 cé thé lam
giam nhiét d6 dong dac ctia dau thé trong qua trinh khai
thac.

2.2.3. Dung méi hé trg (Mutual solvent)

Dung méi hé trg dugc dé xuat s dung nham gop
phan tdy rira va lam sach cac ldng dong paraffin trong cot
6ng khai thac con du thura sau khi da tién hanh lam sach
bang phuang phéap nhiét. Dung méi hé trg chi thich hgp
déi véi gi€ng c6 do ngap nudc 16n & san pham khai thac
va khéng thich hap véi giéng c6 dé ngap nudc san pham
khai thac < 5%.

2.2.4. Dung méilam sach (Cleaning solvent)

Dung méi lam sach c6 diém chdp chay cao (> 62°C),
c6 tac dung lam phan ra va hoa tan cac chat sap & thanh
giéng truéc khi ti€n hanh cong nghé Parasqueeze. Trong
trudng hop dong san phadm khai thac c6 d6 ngap nudc
cao, dung moi nay dugc dé xuat hoa trdn véi 10 - 15% thé
tich dung méi hé trg (Mutual solvent) dé sir dung.

Bang 1 la dac tinh cQa tang sadn pham phu hop dé ép
dung céng nghé Parasqueeze.

3. Két qua ap dung thir nghiém céng nghé Parasqueeze
tai 2 giéng khai thac ciia Vietsovpetro

Trén co s& phan tich va xem xét tinh uu viét cla giai
phap, nguyén ly tac dung clia héa pham st dung, dua
trén tinh chat cta tang da chia (luu luong dau khai thac,
dé ngap nudc cla san pham khai thac, d6 tham va doé
rong cla dat da), Vietsovpetro da ap dung céng nghé
Parasqueeze cho 2 giéng khai thac R81 (mo6 Réng) va
BH2011 (mé Bach Hé).

3.1. Béi véi giéng BH2011

Truéckhidp dung thirnghiém céng nghé Parasqueeze,
giéng BH2011 khai thac bang phuong phép gaslift thudc
déi tuong Oligocene dudi moé Bach HE. Cac théng s6 lam
viéc clia giéng: P_= 11atm; T = 30°C; P_= 60atm; d6 ngap
nudc B = 21%; Q,= 18 tdn/ngay dém; ansnﬂ = 14.780m3/
ngay dém (ngay 15/7/2012). Cbng nghé Parasqueeze dugc

Bding 1. Déc tinh cta tdng sdn phdm dp dung cong nghé Parasqueeze

Cac thong sé Pon vi do
Luu lugng dau khai thac thung dau/ngay
Do ngap nudc %
D6 thadm thau mD
Do réng %

Gia tri Ghi chu
500-1.500
<20 Cang nho cang tot
30-60 Khéng nhé hon 2mD
22-25 Khéng nhéd hon 6%
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Thoi gian

27/7/2012
(10 gi 45 - 15 gi&s 55)
27/7/2012 (T 16 gio)

29/7/2012 (7 gi& 45 - 7 gi&s 55)

29/7/2012 (8 gid - 9 gids 20)

29/7/2012 (9 giG 20 - 15 gid 30)

29/7/2012 Tir 15 gid 30
31/7/2012 (6 i 50 - 9 gid)
31/7/2012 (9 gi& - 9 gi& 12)

31/7/2012 (9 gi& 12 - 9 gi&s 26)
31/7/2012 (9 gi 26 - 9 gids 38)

31/7/2012 (9 gi& 38 - 12 gid)
31/7/2012 (T 12 gid)
1/8/2012 (12 gio)

Bdng 2. (dc budc tién hanh cong nghé Parasqueeze tgi giéng BH2011

Cac budc tién hanh

Lam sach so bo 1ang dong dang sap bang hoi néng theo cong
nghé clia Vietsovpetro
Goi dong lai giéng, Vgasie= 15.000m>*/ngay dém
bong giéng

Bom 18m? dung méi vao cét 6ng khai thac (16,2m? dau diesel +

1,8m3dung méi ho trg)
Doéng giéng
Dua giéng vao lam viéc Vgagie= 15.000m>/ngay dém
Duing bom khi gaslift, dong van ngoai can
Bom 1m? chat kich hoat phu gia hoat tinh vao c6t 8ng khai thac
Bom 2m? dau diesel vao cot 6ng khai thac
Bom 2m? dung dich tc ché (1 m? chat lam gidm nhiét d6 déng
dac + 1m? diesel) vao cot 6ng khai thac
Bom 59m? dau diesel vao cot 6ng khai thac
Dong giéng 24 gid
Goi dong giéng Vgasit= 15.000m3/ngay dém

Apsuat  Ap suatngoai
miéng giéng ¢t 6ng khai
(Pm), atm  thac (Pad), atm
13 54
13-0 54-62
0-35 62
35-13 57-94
13-80 57-94
80-70 94
70-45 95
45-15 96
15-0 96 - 106
0 106
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Hinh 1. Déng thdi lam viéc cia giéng BH2011 trudc va sau khi dp dung céng nghé “Parasqueeze”
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Hinh 2. Dong thdi lam viéc cia giéng R81 trudc va sau khi dp dung cong nghé “Parasqueeze”
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chuén bi va ap dung tai giéng BH2011
tU ngay 29-31/7/2012 (Bang 2).

Hinh 1 thé hién dong thai lam viéc
cUa giéng trudc va sau khi ap dung thir
nghiém céng nghé Parasqueeze. Két
qua cho thay sau khi x{rly, @6 ngap nudc
san pham khai thac gidm tir 21% xuéng
con 1%; khoang thai gian hiéu qua gilia
cac lan lam sach cé6t 8ng khai thac tang
tU 8 - 14 ngay lén 25 ngay. Ap suat do
dugc tai dau ra & miéng giéng tang lén
tr 11atm [én 12 - 15atm, chiing té luu
lugng khai thac giéng tang [én dang ké.
Téng luong dau khai thac gia tdng nhd
ap dung céng nghé Parasqueeze la 238
tan (tinh dén ngay 1/11/2012).

3.2. DBéi véi giéng R81

Truéc khi dp dung céng nghé
Parasqueeze, dau tu giéng R81 dugc
khai thac bang phuong phap gaslift,
thudc doi tugng Oligocene dudi mé
Rong. Céc théng s6 lam viéc: P =
8 - 9,5atm; T = 25°C; P__= 53atm; do
ngép nudc B = 1,2%; Q, = 24 tan/ngay
dem; Q. = 25.000m*ngay dém
(ngay 1/8/2012). Vietsovpetro da tién
hanh 4p dung thir nghiém cong nghé
Parasqueeze & giéng R81 tl ngay 15 -
19/8/2012 theo cac budc tuong tu &
giéng BH2011.
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Két qua theo doi dong thai lam viéc cla giéng R81
trudc va sau khi ap dung céng nghé Parasqueeze (Hinh
2) cho thay: D6 ngap nuéc san pham khai thac giam ti 1
- 2% xuéng con 0,5%; luu lugng khai thac giéng khai thac
tang tir 24 - 27 tdn/ngay dém Ién 55 tdn/ngay dém.Téng
luong dau khai thac gia tang nhd ap dung cong nghé
Parasqueeze 1a 1.082 tan (tinh dén ngay 1/11/2012).

4. Két luan

Céng nghé Parasqueeze lan dau tién cho phép ma
rong gidi han st dung chat PPD vao vung can day giéng
thay vi chi st dung trong c6t éng khai thac hay hé théng
thu gom dau khi trén bé mat. Céng nghé nay cho phép
Uing dung ngay ca vdi cac giéng khai thac khi cac giai
phap gia tang san lugng truyén théng khong dat hiéu qua
hoac hiéu qua thap.

K&t qua ap dung thir nghiém céng nghé Parasqueeze
lan dau tién tai Vietsovpetro cho thdy hé sé thanh cong
dat 100%. Téng lugng dau khai thac gia tang sau 1 lan

ap dung céng nghé Parasqueeze cho 2 giéng BH 2011
va R81 1a 1.320 tan (trong d6, giéng BH2011 la 238 tan va
giéng R81 la 1.082 tan). Sau khi x{ ly, d& ngap nudc san
phdm khai thac cta giéng BH2011 gidm ti 20% xudng
con 1%, d6 ngdp nudc chia giéng R81 gidm t 1,2% xudng
con 0,5%.

Nhom tac gid dé xuat tiép tuc nghién clu va trién
khai th&r nghiém cong nghé Parasqueeze & cac giéng khai
thac khac, dac biét la cac giéng c6 kha nang lang dong
paraffin cao & ving can day giéng va trong cét 6ng khai
thac.
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Summary

“Parasqueeze” technology is studied and applied to prevent formation of asphaltic-resinous-paraffin (ARP) de-
posits in well tubing by squeezing chemical inhibitors through the reservoir after dewaxing (by steam or pumping
hot oil, etc). The chemical inhibitors are used to improve the rheological characteristics of oil and gas-oil mixtures by
reducing the oil pour point temperature, viscosity and yield stress for better flow ability of crude oil. This is beneficial
for transportation of produced oil to the production surface equipment, the collector system, oil treatment unit and/
or storage tanker as well as for prevention of wax deposition on the production tubing walls. The paper presents the
results of experimental Parasqueeze technology application in two gas lift wells of Vietsovpetro Joint Venture with
the coefficient of success being 100%.

Key words: Asphaltic-Resinous-Paraffin (ARP), Parasqueeze, chemical inhibitors, well productivity, pour point temperature,
viscosity, yield stress.
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