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PONG DAC PPD LEN BE MAT DA VIA
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Tom tat

Ddu thé Viét Nam chi yéu thuéc ho paraffinic véi ham Iuong n-paraffin rdn cao, gdy ra hién tuong ldng dong
paraffin trong dudng éng khai thdc va duéng éng vdn chuyén dau thé. Bai bdo gidi thiéu céng nghé ngdn ngira, irc
ché ldng dong paraffin trong cdc giéng khai thdc san luong thdp bdng phuong phdp hdp phu phu gia ha diém déng
ddc (PPD - pour point depressant) Ién bé mdt dd via. Két qua nghién citu cho thdy cé6ng nghé nay phi hop véi diéu kién
dia chat, khai thdc, tinh chdt dau thé mé Bach Hé va c6 kha ndng dp dung cho cdc giéng chua duoc Idp dat hé théng

dudng éng bom dinh luong PPD.

Tirkhéa: Phu gia ha diém déng ddc, dc ché ldng dong paraffin, giéng gaslift, mé Bach H6.

Gidi thiéu

Hién tuong lang dong paraffin thudng xay ra trong
qua trinh khai thac cac loai dau thé c6 ham lugng paraffin
ran cao va & khu vuc khai thac cé nhiét d6 thap. Nhiét do
xuat hién tinh thé sap (hay diém van duc) la nhiét d6 ma
tai dé paraffin bat dau két tinh trong dau long. Khi nhiét
do6 ti€p tuc giam, cac hat sap da két tda tuong tac qua lai
va hinh thanh mang lién két khong gian. Dén nhiét do
nhat dinh, dau tho sé dong dac va khéng chay dugc nira.
Nhiét d6 nay dugc goi la diém déng hay diém déng dac
cta dau tho [7].

Su suy gidm nhiét d6 c6 thé xay ra trén thanh giéng
hodc trén hé thdng van chuyén do gian né khi hodc tén
that nhiét qua 6ng chéng, qua khéng gian vanh xuyén,
gua vung via xung quanh giéng va ra méi trudng xung
quanh dudng 6ng van chuyén (dat, nudc, khéng khi).
Trong suét qué trinh tich tu, cac tinh thé paraffin két
tinh tUr dau thé dudi dang phan td riéng biét. Cac tinh
thé nay ton tai trong pha dau 1dng dudi dang pha phan
tan va c6 xu hudng tao vat thé rdn quanh mam két tinh
la asphaltene, cac hat rén tap chat co hoc dé hinh thanh
cac hat 6 kich thuéc tuong déi I6n. Lang dong paraffin
thuong la két qua cla cac co ché: khuéch tan phan tu,
phan tan trugt, chuyén déng Brown, anh hudng cla trong
luc, anh hudng cta dién déng hoc.

Su xuat hién cla paraffin sé lam gidm dudng kinh
6ng khai thac va bé mat dudng 6ng van chuyén; gidam hé
s6 tham; can ap luc dang ké dé khai dong lai dong chay;
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gidm dang k& ap sudt dong chay trén dudng éng; han ché
nang luc hoat déng cla toan bd hé thong khai thac. Day
la nguyén nhan dan dén giam san lugng khai thac, han
ché& kha nang van chuyén dau thé bang dudng 6ng; c6
thé gay tdc, an mon dudng 6ng; t6n chi phi do phai dung
hé théng khai thac, van chuyén dé tién hanh xa ly l1dng
dong paraffin...

Dé& giadi quyét van dé nay, cac nghién clu da dugc
thyc hién, trong dé tap trung vao hai hudng chinh:
ngan ngtia/han ché hién tugng ldng dong paraffin trong
qua trinh khai thac, van chuyén diu thé c6 ham luong
paraffin ran cao va loai b6 lang dong paraffin. Tuy nhién,
chua cé cong nghé hay phuang phap ngan ngua lang
dong nao cé dat hiéu qua tuyét doi, van xay ra hién
tugng lang dong paraffin sau khi 4p dung cac phuong
phap ngan ngla. Vi vay, dé giai quyét van dé lang dong
paraffin can két hgp nhiéu phuong phap dé dat hiéu qua
ngan ngla, xt ly cao nhat. Trong do, ba phuong phap
phé bién dugc st dung trong nganh céng nghiép dau
khi dé x(r ly, ngan ngtia 1dang dong paraffin la x( ly nhiét,
co hoc va hda hoc.

Lién doanh Viét - Nga “Vietsovpetro” cht yéu ap dung
cac phuong phép xtr ly lang dong paraffin trong qua trinh
khai thac nhu: Xt ly bang co hoc, xt ly bang cach tuan
hoan dau nong, xtr ly bang haoi nudc qua nhiét. Ngoai ra,
& mét s6 giéng khai thac dugc lap dat hé théng dudng
6ng bom dinh lugng PPD vao dong dau khai thac & d6 sau
khodng 2.000 - 2.500m dé& han ché hinh thanh ldng dong
paraffin trong éng khai thac. Tuy nhién, sé lugng giéng c6
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hé théng duong 6ng bom dinh lugng PPD nay rat han ché
va thudng chi cé & cac giéng dugc thiét ké san tir lic hoan
thién giéng. Viéc lap dat thém hé théng dudng ng bom
dinh lugng PPD rat khé khan va chi phi cao. Vi vdy, nhom
tac gia da nghién ctu Gng dung phuang phap hap phu
PPD lén bé mat da via va danh gia kha nang ap dung cho
cac giéng chua dugc lap déat hé thong dudng 6ng bom
dinh lugng PPD dé€ ngan ngua, tc ché 1ang dong paraffin
trong dudng éng khai thac.

2. Céng nghé ngan ngira lang dong paraffin bang
phuong phap hap phu PPD lén bé mat da via

2.1. Cdc yéu té anh huéng dén su két tinh va ldng dong
paraffin

Hién tugng két tinh paraffin xay ra khi cac phan tu
paraffin c6 trong dau thé dat t6i gidi han hoa tan do su
thay déi diéu kién can bang trong dau, dan dén gidm kha
nang hoa tan cla paraffin. Gigi han hoa tan cla paraffin
phu thudc vao nhiét dé, thanh phan dau tho, ap suat... Mot
sO yéu t6 anh hudng dén qua trinh két tinh paraffin bang
céach thay d8i gidi han hoa tan cla paraffin trong diéu kién
nhiét dé l1én/xudng, mét s6 yéu t6 khac lai tao diéu kién
thuan lgi cho ldng dong xay ra. Nhirng yéu té anh hudng
t&i hién tuong két tinh va lang dong paraffin gom:

- Nhiét dé la yéu t6 quan trong nhat anh hudng téi
qua trinh két tinh va lang dong paraffin do cé anh huéng
truc ti€p tSi kha nang hoa tan clia paraffin. Kha nang hoa
tan cla paraffin tang khi nhiét d6 tang va gidm khi nhiét
do giam.

- Thanh phan dau thé gém cac hydrocarbon no,
hydrocarbon thom, nhua va asphaltene... quyét dinh kha
nang hinh thanh ldng dong cla cac phan t paraffin trong
dau thé nén anh huéng t6i d6 &n dinh clia dau thoé.

Quéd trinh I6n 1én cla
nhiing tinh thé paraffin

Nhiét d6 gidm

PPD

Qué trinh lién két ctia nhiing
tinh thé paraffin dudi diéu kién
dong chay cé nhiét do thap

—_—

Hinh 1. Co ché ngdn ngtra ldng dong paraffin cia PPD

Qua trinh 16n 1én clia nhiing tinh
thé paraffin bi ngan can

- Ap suét: Khi ap suat gidam, cac thanh phan nhe sé bi
bay hai ra khoi pha dau long, lam gidm kha nang hoa tan
paraffin rdn cta dau. D6 hoa tan cla paraffin trong dau
giam khi ap suat giam.

- Ngoai cac yéu t6 trén, moét s6 yéu té khéac cling ¢
anh hudng dén sy hinh thanh lang dong paraffin nhu: van
téc dong chay, ty lé khi - dau va d6 nham cla thanh 6ng.
Qua nhiing nghién ctu trong phong thi nghiém, nhom
tac gia thay rang, lang dong paraffin bi anh hudng trong
ché d6 chay tang nhiéu hon trong ché do chay réi.

2.2. Co ché tdc dung cia PPD va chdt tro hdp phu
(activator)

Céc polymer c6 trong PPD (nhu Polyvinylacetate,
Polyvinylacrylate...) khi hoa tan vao dau tho sé dong két
tinh véi phan td paraffin (Hinh 1), giup ngdn ngta sy I6n
Ién clia paraffin trong diéu kién nhiét d6 thap.

Chat trg hap phu (activator) c6 kha nang két tla hoac
tuong tac vdi PPD & dang hoa tan trong dung dich va di
chuyén vao via. Thanh phan chinh cuta activator la cac
alcohol va hén hgp clia chdng. Khi cho PPD tuong tac vai
activator sé xay ra co ché hinh thanh gel, do hién tugng
két hop trong dung dich polymer va do i luc ctia phan tu
polymer khong giéng véi cac dung moi khac.

Hoa tan PPD trong dung méi dé tao ra dung dich PPD
lodng va cac phan ti polymer khong thé lién két véi nhau.
Do ai lyc cta phan tl alcohol trong activator va phan ti
dung moi trong dung dich PPD I&n hon i luc cda phan t&
dung méi va phan ti polymer nén khi cho activator vao
dung dich PPD, dung méi sé bi tach ra khéi dung dich PPD
va PPD trg vé trang thai ban dau la dung dich polymer
dam dac. Trong dung dich dam dac, cac dai phan tir (phan
tl polymer) c6 thé tac dung tuang hé va tao thanh céc
chat két hgp khi kha nang va cham
tuong déi 16n. Dac diém cla cac chat
& e’ két hgp dugc tao thanh trong dung
dich polymer la nho cac dai phan ta
dai, uén déo nén co thé tham gia vao
thanh phan cla cac chat két hop khac
nhau, tao thanh mang lién két khong
gian trong dung dich.

2.3. Céng nghé ngdn ngira ldng dong
paraffin bang phuong phdp hdp phu

Ngan can su I6n [én cGia nhiing PPD
tinh thé paraffin trong diéu kién
nhiét d6 thap

Coéng nghé ngan ngla lang dong
paraffin bang phuong phap hip phu
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PPD Ién bé mat da via iing dung kha plu
nang gidm nhiét do6 dong ddac cla
dau thé cda héa pham PPD va kha
nang két ta PPD ra khéi dung dich
cla activator. Khi PPD (dang hoa tan
trong dung dich) va activator ti€p xtc
vGi nhau trong via, 1ap tiic héa phdm
activator chuyén PPD tu dang léng
sang dang gel, bam trén bé mat d4 via,
di chuyén vao cac 16 réng cla da via
(Hinh 2). Khi dong dau khai thac chay
qua lép da via nay, PPD sé bi cudn
theo dong dau va hoa tan vao dau thé,
lam gidam nhiét d6 dong dac ctia dong
dau tho khai thac ngay trong via. Do
do, Uc ché qua trinh hinh thanh lang
dong paraffin trong 6ng khai thac.

2.2.1. Quy trinh ché tao héa phdm acti-
vator trong phong thi nghiém

Nhém tac giad lua chon loai PPD
phu hop v6i dau thé cla giéng can
xU ly Uc ché ldng dong paraffin. Khdo
sat kha nang tuong tac clda céac loai
alcohol riéng 1é véi loai PPD da lua
chon phu hgp véi dau clia giéng can
tién hanh Gc ché lang dong paraffin (danh gia nhanh qua
lugng gel thu dugc sau khi ly tdm hén hgp san phdm
tuong tac gilta PPD va alcohol va dac diém ctia sén pham
tuong tac). Tu do, nhém tac gia xac dinh cac loai alcohol
c6 kha nang tuong tac tét nhat véi PPD lua chon. Phéi tron
cac loai alcohol da lya chon dugc véi thanh phan va ham
lugng khac nhau dé tao thanh cac loai héa phdm activator
khac nhau. Tht nghiém, danh gia kha nang tuong tac cla
cac mau hoa pham activator nay véi héa phdm PPD da lua
chon dugc.

2.2.2. Quy trinh tién hanh céng nghé uc ché ldng dong paraf-
fin bdng phuong phdp hdp phu PPD lén bé mat dd via

Quy trinh céng nghé Gc ché lang dong paraffin
duoc ap dung cho moét giéng khai thac dau gom 4 giai
doan. Giai doan 1 la thu thap tai liéu vé lich st xt ly lang
dong paraffin cia giéng; xac dinh dac trung héa ly cac
doi tuong thudc giéng, nhiét d6 déng dac dau, ham
lugng paraffin trong dau, d6 réng, dd tham cla da via;
tht nghiém lua chon loai PPD, héa phdm activator phu
hap vdi loai dau. Tiép theo la giai doan chuan bi, 1én ké
hoach chi tiét cho ca qua trinh d4p dung cong nghé; tinh
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Hinh 2. Qud trinh chui vao bén trong 16 réng dd via ctia sén phdm tuong tdc giiia PPD
va héa phdm activator

Hinh 3. So d6 bom héa phdm trong céng nghé tic ché ldng dong paraffin béing phuong
phdp hdp phu PPD Ién bé mdt dd via dong paraffin cho mét giéng khai thdc dau

toan, chuén bi lugng hda phdm can thiét nhu: PPD, hoa
pham activator, dau diesel; chuin bi bom, thiét bi tao
hoi nudc cho xt ly giéng trudc khi ap dung cong nghé,
dudng 6ng dan ti bom téi miéng giéng; chudn bi nhan
Iuc. Trong giai doan 3, tién hanh x{ ly giéng bang thiét
bi tao hoi nuéc ap luc cao, xtr ly bang dau néng, dung
moi nong...; tién hanh bom ép cac héa pham can thiét
dé uc ché ldng dong paraffin theo chuong trinh bom
da dé ra tu trudc. Giai doan 4 la theo déi va danh gia
hiéu qua: theo déi san lugng giéng, t6c d6 lang dong
paraffin, theo déi nhiét d6 ldng dong cGa dau ra khoi
giéng theo san lugng khai thac; danh gia hiéu qua kinh
té theo tinh hinh tién hanh thuc té (da tinh phat sinh
trong qua trinh tié€n hanh).

Trong do, giai doan bom ép xu ly, ngdn ngtia lang
dong paraffin can thuc hién 7 budc chi tiét:

- Budc 1: Loai bo lang dong trong dudng 6ng khai
thac.

- Budc 2:Khéi dong lai giéng dé€ loai bd toan bo dung
moi hodc cac héa phdm st dung dé lam sach paraffin da
nhiém ban va nhing lang dong paraffin bi hoa tan téi
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thuing cha (da chudn bi khi [én ké hoach bom ép) dén khi
khong nhin thay lang dong bang mat thudng.

- Budc 3: Bom ép héa phdm activator vao giéng vdi
ty | thé tich can thiét (tinh toan) so véi héa pham PPD.

- Budc 4: Bom diesel hoac dau thé vao giéng dé tao
ra bé mat ngan céach gilta héa phdm activator va chat ha
diém déng dac PPD.

- Budc 5: Lugng héa phdm PPD can thiét dugc tinh
toan trudc theo san lugng giéng can xu ly. Héa phdm PPD
da dugc pha lodng bang diesel.

- Budc 6: Bom ép manh diesel hodc dau thé vao
giéng dé day toan bd héda chat da bom truéc do vao giéng
Vao sau trong via.

+ Budc 7: Déng giéng trong vong 24 gid. Khéi dong
khai thac trd lai va kiém soét chat luong san pham (dau
tho).

Lugng hoa pham PPD can st dung cho qua trinh Uc
ché, ngan nguia lang dong paraffin trong cac giéng khai
thac bang phuong phap hap phu PPD Ién bé méat da via
dugc tinh theo cong thuc sau:

(ppm) % (Quyga/ngay dém)

Thé tich PPD (m®) =
(f) x (1.000.000)

Trong do6:

ppm: Ham lugng PPD pha ché can thiét dé ha nhiét
do dong déc ctia dau xuéng muc cho phép;

(t): Thai gian du kién ti 1ac tién hanh codng nghé t6i
khi héa pham hét tac dung (ngay);

Q
(f): Hé s6 ly tudng, f = 0,55 - 0,66.

/ngay dém): Nang sudt dau ctia giéng (md);

dau

Lugng activator/PPD dugc si dung theo ty Ié thich
hop.

3. Két luan

Céng nghé ngan ngua, tc ché lang dong paraffin
trong dudng 6ng khai thac bang phuong phéap hap phu
PPD lén bé méat d4 via dugc nghién clru hoan toan kha thi
va c6 thé ap dung cho mé Bach HS do phu hop vé cong
nghé khai thac, déi tugng dau thoé va dia chat cia moé
Bach Hé.

Viéc ap dung cong nghé nay vira gitp giam tan suat
XU ly va chi phi xt ly 1ang dong paraffin vira c6 thé gidp
tang san lugng cda giéng xu ly (do paraffin khéng lang

dong trong dudng 6ng khai thac). Vi vay, viéc dua cong
nghé nay vao ap dung trong thuc té khai thac dau tho tai
Viét Nam sé mang lai lgi ich rat I6n va dat hiéu qua kinh
té cao.
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Study on application of technology to prevent and inhibit
paraffin deposition in low yield gas-lift wells using the
method of adsorption of pour point depressant (PPD)

additives on the surface of reservoir rocks

Summary

Do Quang Thinh, Pham Thanh Dai, Nguyen Khanh Toan
Vietnam Petroleum Institute

Vietnamese crude oil is classified as paraffinic with high molecular weight (solid) n-paraffin, which causes paraffin de-
position in production tubing and transportation pipelines. This paper presents a technology to prevent and inhibit
paraffin deposition in low productive gas-lift wells by using the method of adsorption of PPD additives on the surface
of reservoir rocks. The results proved that this technology is compatible with the geological conditions, production
methods, and the properties of Bach Ho’s crude oil, and can be used for wellbores which have not been equipped with
PPD dosing pump systems.

Key words: Paraffin deposition, pour point depressant, gas-lift well, Bach Ho field.
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