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The bottom-hole zone treatment to eliminate contaminating materials
is one of the most effective measures to improve oil and gas
exploitation efficiency. At Joint Venture Vietsovpetro, in addition to
utilizing of traditional acid systems to treat the bottom-hole zone,
researchs and applications of new technologies have been conducted
to improve treatment efficiency, especially for wells with specific
conditions and wells which are entering the final stage of exploitation. In
this report, the results of research and assessments of the effectiveness
of the chemical systems currently used by Vietsovpetro and the results
of research and applications of some new technological solutions in this

field in the period 2015-2019 will be presented

Gidi thiéu chung

Cac dang nhiém ban ving can day giéng va phuong
phap xU ly, lam sach dé nang nao hiéu qua khai thac
dau. Trong céng nghiép khai thac dau khi, x& Iy ving
can day giéng (vung via lan can than day giéng khoan)
la moét trong nhiing bién phap hitu hiéu trong nang
cao san lugng va hiéu qua khai thac. Muc tiéu cla xir ly
la phuc hoi hodc lam ting dd thdm ving can day
giéng, con déi tuong can xi Iy 1a cac vat liéu nhiém
ban ndm trong cac kénh dan hodc la mét phan vat liéu
thanh hé kénh dan da via ving can day giéng. Viéc xur
ly dugc thuc hién bang viéc bom vao vung can day
giéng dung dich héa phdm c6 kha nang hoa tan vat

liéu nhiém béan, ti€p theo 1a thao tac kéo (hodc day)
san pham phan (ng ra khoi vung can déy giéng.

Thuc nghiém va phuang phap nghién clu

Vét liéu nhiém ban, vat liéu gay bit nhét kénh dan, giam
dé tham vung can déy giéng thudng dugc phan thanh
maét s& nhdm cod chung ban chat héa hoc, khoang vt
nhu sau [1]:

1) Vat liéu nhiém ban v co (SiOy; cac loai khoang sét;
manh vun da via; cic loai mudi két tinh (CaCOs;,
CaS04.2H0)..);

2) V4t liéu nhiém ban hitu co (Asphanten, nhua, paraffin
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€6 nhiét do két tinh cao; nhi tuong dau/nudc, nudc/dau
cd dd nhdt cao..);

3) Cac cum nudc cuc bd (nudc bi mac lai trong nhiing
mao quan nho do luc hit mao quan).

Ca ché hinh thanh Ién nhiém ban cé thé chia thanh 4 loai:
G ché hda hoc (phan ré sét, truong nd sét, hdp phu hda
hoc, hinh thanh nhii tuong, tao nhiém ban do két qua
cla phan Ung hoda hoc....); ca ché nhiét hoc (hoa tan, bién
déi sét, gidm do tham..; co ché co hoc (dich chuyén sét,
sy xam nhép clia cac pha ran tir qué trinh khoan..), c
ché& sinh hoc (su &n mon bdi cac vi sinh vat, tao nhiém
ban tir sinh khéi cla vi sinh vat...) [2].

Pé XU Iy loai trtr nhitng nhém vat liéu nhiém ban néu
trén co thé dung cac hé hoa pham sau day:

+ Hé hoa pham loat trir nhiém bdn vo ca thudng 1a
cac axit hodc hdn hap axit (HCI, HF, Axit hitu ¢a...), chat
Uc ché an mon, chét Uc ché truong nd sét, chét hoat
déng bé mat, chat chéng két tua thi cép..[1];

+ Hé hoa phdm loai trir nhiém ban hitu cg cé thanh
phéan chinh la cac dung mdi hitu ca (xylen, kerosen,
terpen...), cac chdt hoat dong bé mat, chat phan tan,
dung méi déng hda tan.... [3].

+ Hé hoa pham loai trlt nhiém ban bdi cac cum nudc
cuc bd cd thanh phan la cac chét hoat dong bé mat,
cac rugu mach ngén hoac khi CO,[3].

Trén ca s& cac hé héa pham co ban nhu da néu 4 trén,
hién nay cac cong ty dich vu dau khi trén thé gidi, cac
t6 chic, cac nha khoa hoc nghién cltu vé van dé nay
da va dang tiép tuc nghién clu nhiéu hé héa phdm
khac nhau dé ap dung, x ly cho ting déi tuong riéng
biét hodc t&i uu hda cho phu hgp véi diéu kién cla
tling mo khac nhau.

Két qua va thao luan

Céng nghé xu ly nhiém bdn vé co bdng cdc hé axit
truyén théng

Tai LD Viét-Nga Vietsovpetro (VSP), cong tac xt ly
vung can déy giéng da dugc &p dung tUr nam 1988.
Trong dé hé héa phdm chinh dugc si dung la hé hoa
pham x{ ly nhiém ban vé co. Nhiéu hé héa phdm da
dugc st dung nhu hé axit sét (trén cg s&
HCI/HF/CHsCOOH), axit mudi  ({rén <3 s
HCI/CH3COOH), hdn hop axit sét, axit mudi, nhi tuong
axit, polymer axit, bot axit...Thuc té 4p dung cac hé hoa
pham néu trén da gop phén quan trong vao viéc nang
cao hiéu qua khai thac dau tai VSP.

Ngoai cac hé axit chinh néu trén, VSP cling ap dung
cac hé hoa pham dé xi ly loai trit cac nhiém ban hitu
CG tai vung cén day giéng. Cac hé hda phadm nay dugc
s dung riéng biét hoac két hgp trong cling trong mét
[an xr Iy v&i cac hé hda phdm axit.

Tai Bang 1 dua ra théng ké vé s6 lugng cac giéng dugc
xU ly vung can day giéng bang cac hé héa phidm
truyén théng néu trén tai Vietsovpetro trong giai doan
2015-2019 [4, 5]. Két qua tai Bang 1, cho théy trong giai
doan 2015-2019, trén cc sG cac hé axit néu trén, VSP
da tién hanh 88 lugt xt7 ly, trong do 48 lugt x( ly thanh
cong vai hé s6 thanh cong trung binh trong 5 nam la
50%. T8ng lugng dau khai thac thém duoc la 158.238
tdn. Tuy nhién, xu hudéng chung trong nhiing ndm gan
day la hiéu qua xtr ly bi suy giam, rat nhiéu trudng hop
sau khi x{r ly, sén lugng khai thac dau gidm so vdi trudc
khi xr ly, ham lugng nudc trong dau khai thac tang
manh sau xt ly. C& biét c6 nhiing trudng hgp sau xt ly
giéng khong thé khai thac dugc va phai chuyén thanh
giéng bom ép.

Su suy gidm hiéu qua xr ly vung cén déy giéng trong
nhiing nam gan day lién quan dén trang thai via. Phan
I&n cac md tai VSP da budc vao giai doan khai thac
cudi, ap sudt via suy gidm manh, ham lugng nudc
trong dong dau khai thac tang nhanh, tinh chat dau co
nhiéu bién déi. Cac nguyén nhan khach quan do lam
cho cac hé hoa phdm da ting phéat huy hiéu qua trong
thdi gian trudc day thi nay trg 1én khdng hiéu qua.

Trong nhitng n&m gan day, VSP da trién khai &4p dung
nhiéu gidi phap dé nang cao hiéu qua x ly vung can
day giéng. Pugc sy hd trg cla cac Chuong trinh
nghién clu khoa hoc cap nha nudc (Chuong trinh Khai
khoéng, Chuong trinh KC.02/16-20), Téng Cong ty Hoa
chét va Dich vy Dau khi-CTCP (PVChem) da phdi hop
cung VSP tién hanh nghién clu t6i uu hda, hoan thién
cac hé axit, cing nhu nghién cltu ché tao cac hé hoa
phdm mdi dé xir ly ving cén day giéng, ap dung cho
giai doan khai thac cudi.

Cbng nghé xt ly vang cdn ddy giéng bdng thanh phan
khdng chira axit

Dac trung dau thé tai cac mo cta VSP (mo Bach HE,
Rong, Gau Trang) la ham lugng paraffin cao. Theo cac
két qua nghién cru clia VSP [5], khi nghién clu vé cac
mau lang dong hitu ca tai md Bach HE cho théy, thanh
phan chinh clia cac mau la paraffin (chiém hon 80%
khdi lugng), asphanten (chiém 3+4% khéi lugng), con
lai 1a phan doan nhe hon cla dau va cac tap chét vo
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ca khac. Cac mau can nay cé nhiét do nhiét do két tinh
thap (<65°C), nhiét d6 néng chay cao (= 80°C). Nhiéu
giéng thuang xuyén xay ra hién tugng tao lang dong
hitu ¢ trén can éng khai thac. BE xr ly 1dng dong hitu
G trén can 6ng khai thac, VSP thudng sif dung hai
nudc nong. Theo théng ké cua VSP, trong nhiing nam
gan day s6 lugng giéng can xt ly lang dong hitu co
trén can 6ng khai thac, cling nhu sé 1an xU ly theo tiing

ndm khong nguing gia tang (Bang 2). Khi budc vao giai
doan khai thac cudi, nhiét do via suy giam, ham lugng
nudc trong dong dau khai thac tang I1én thi nguy co
hinh thanh lang dong hitu cg s& cang trd 1én tram
trong. Trudc day, VSP chua c6 sy quan tdm nhiéu dén
déi tugng nhiém ban nay nén co it cac dang hoa phdm
va coéng nghé dugc su dung.

Bang 1: Théng ké s6 lugng cac giéng dudc xit Iy ving can day giéng bang cac hé hoa pham truyén théng
tai VSP trong giai doan 2015-2019.

STT N3m S6 lugng giéng S6 lugng giéng Hé s thanh | Téng lugng dau khai

XU ly thanh céng cbng, % théc thém dugc, tén
1 2015 10 5 50,0 19.453
2 2016 25 14 56,0 35.039
3 2017 14 8 571 6.033
4 2018 26 14 53,8 70.156
5 2019 7 3 42,9 27.557
Téng cdng: 82 44 50,0 158.238

Bang 2: Théng ké s6 luang cac giéng dugc thuang xuyén phai ria 1ang dong hitu ca trén can éng khai thac
bang hai nuéc néng [5-6].

STT Nam S6 lugng giéng x ly S6 lan xr ly
1 2017 90 1731
2 2018 119 2061
3 2019 134 244

Bang cac két qua nghién ctu, PVChem va VSP da dua
vao Ung dung céng nghé nang cao san lugng khai
thac dau bang thanh phan héa phédm khéng chia axit
tai d&i tuong luc nguyén cac mo clia VSP. Ban chét cla
cong nghé 1a sit dung hé héa phém trén co s3 cac
dung méi hydrocacbon, dung méi dong hoa tan dé xir
ly, lam sach cac nhiém bén hiiu co, cum nudc. Cac hoa
pham nay khéng chira axit hodc khéng chifa cac thanh
phéan khong tao axit trong diéu kién via, chinh vi vay
ma cong nghé cod tén la “Non-acid”. Thanh phan cla
dung moéi hydrocacbon bao gém céac hydrocacbon
mach thang va mach vong. Ty & ctia chiing trong hén
hop dugc Iua chon dé dadm bao khad nang hoa tan tét
lang dong hitu co nhu paraffin, asphaten. Ngoai ra
trong thanh phan hé héa phdm con c6 chét phan tan,
chéng hién tuong tai 1dng dong cua paraffin sau hoa
tan. Cac héa phdm khac cla cdng nghé (dung moi
dong hoa tan) co tac dung pha v3 dang nhiém ban 1a
nhd tuong c6 do nhdt I6n, dugc hinh thanh trong qua
trinh hoat déng cla giéng, cling nhu loai trir cac nhiém
bén la cac cum nudc cuc bo.

Viéc thdr nghiém cong nghé néu trén da dudgc thuc
hién tai giéng 1606 va 1610/BK-16 vao thang 10/2017.
K&t qua xtr ly cho thay cac giéng déu co hiéu qua

duaong sau xU ly, san lugng khai thac d&u tang lén & ca
2 giéng. Tai giéng 1606/BK-16 san lugng khai thac dau
sau khi xtr ly dat 89 tdn/ngay so vdi 69,3 tan/ngay
trudc khi xtr ly, san lugng khai thac déau tai giéng
1610/BK-16 sau xUr ly da tang tu 41,7 tdn/ngay 1én tdi
77,7 t&dn/ngay (Hinh 1).

——San lugng khaithac chatlang, m3/ngay  Ngay xu Iy 1/10/2018
160 | —=—San lugng khai thac diu, m3/ngay F 90
—s—Luu lugng khi Gaslift, x1000m3/ngay
140 —o—Ham lugng nudc trong dau, %V 7
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Hinh 1. Cac thdng s6 lam viéc clia cac giéng khai thac
1610/BK16 trudic va sau khi xr Iy bang cong nghé Non-axit

Theo tinh toén, téng lugng dau thu thém dugc tir 02
giéng tinh dén 31/12/2017 la 3.832 tén va hiéu qua tiép
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tuc kéo dai trong nam 2018. Doanh thu tang thém tu
lugng dau khai thac thém nay la 1.733.400 USD. Lgi
nhuén sau thué VSP thu dugc la 397.500 USD. Trén co
sG cac két qua thu dugc, trong ndm 2019, VSP tiép tuc
ap dung cébng nghé néu trén tai 03 giéng (2 giéng
thuéc méd G&u Trang, 01 giéng thudc md Rong), theo
ké hoach nam 2021 VSP tiép tuc sé &p dung cong
nghé tai 03 giéng nifa.

Nhu vay, cong nghé nang cao san lugng khai thac dau
bang thanh phan hoa phdm khéng chia axit dé xir ly,
lam sach cac nhiém ban hitu co, cum nudc tai ving
can day giéng da c6 hiéu qua khi ap dung trong qua
trinh khai thac déu cla VSP. Hién nay, PVChem dang
tiép tuc thuc hién cac nghién cltu nham ché tao, nang
cao hiéu qua clia hé hoa phédm, m& réng kha nang xur
ly sang cac dang nhiém ban hitu ca khac... Dy kién cac
két quad nghién clu sé ting budc dugc trién khai ap
dung th& nghiém trén cac déi tugng giéng cla VSP
trong thdi gian t4i.

Cbng nghé xtr ly axit vang cdn ddy giéng cd chen loc tai
cdc giéng bom ép dé lam can bdng do tiép nhdn nhdm
ndng cao hiéu qud bom ép

Bom ép nudc cho dén nay la gidi phép hiéu qua nhét
gop phén lam tang luu luong cac giéng, 6n dinh ty s6
khi - d&u, ndng cao hé s6 thu hoi dau va dac biét la 6n
dinh san lugng dau khai thac tai cac md cda VSP [6].
Tuy nhién trong qué trinh bom ép, mac du nudc bam
ép da dugc xt ly (khir oxy, dung chat Gc ché an mon,
chét diét khuén...), nhung sau mét thai gian dai bom
ép, vung can day giéng cla giéng bom ép van b
nhiém ban. Hé qua clia sy nhiém ban nay dan tdi lam
giam luu lugng bom ép. Bac biét tai cac giéng bom
ép, Vi sy nhiém ban nén lam mét can bang dé tiép
nhan gita cac khoang ma via, dan dén giam hiéu qua
bom ép nudc, gia tang dé ngédp nudc tai cac giéng
khai théac, cac tdng can nhan dugc nhiéu nudc bom ép
dé nang cao hiéu qua khai thac dau thi khéng nhéan
dugc nudc do bi bit nhét bdi cac vat lieu gay nhiém
ban. Do véy, can nghién clu va dua vao ap dung gidi
phap xUf ly axit co chon loc dé xir ly 1am sach cac nhiém
ban v6 ca, trong do quan trong nhét la xir ly chon loc
nhitng vung c6 dé thdm thap dé lam can bang dé tiép
nhan. Dé giai quyét van dé néu trén, PVChem va VSP
da nghién cru dua vao ap dung cong nghé xu ly axit
c6 chon loc tai giéng bom ép. Ban chét clia cong nghé
la s&r dung thanh phén chét 14i dong (Diverting agent)
trén co s& chét bit nhét dang hat (hdn hop Dicarboxylic
acid) dugc pha trong dung dich chét hoat dong bé
mat nhét dan hdi (Viscoelastic surfactant — VES) dé bit
nhét c6 chon loc. HOn hap bit nhét s& bit nhét tam thdi

vung c6 dé thadm Ién (giai doan 1), dung dich axit bom
sau do s8 tién hanh x{ ly, 1am sach nhiém bén tai cac
viing c6 dé thdm nho dé phuc hoi d6 thdm ban dau
(giai doan 2). Sau khi xt ly bang axit, thanh phan chét
bit nhét sé dugc loai trl bang dung dich pha (giai
doan 3). Két qué cla viéc ap dung cdng nghé néu trén
la xtt ly, lam sach cac nhiém ban tai ving c6 dé thdm
thép, can bang dé tiép nhan cla giéng bom ép. Ban
chét clia cong nghé mé ta & trén dugc thé hién trong
Hinh 2 [5].

Nam 2018, cdng nghé néu trén da dugc ap dung thi
nghiém tai 02 giéng bam ép 1605/BK15 va 1215/BK14
thuéc mo Bach HE. Két qué xéc dinh dé tiép nhan tai
tiing khodng md via trudc va sau khi xf ly déi vdi ting
giéng dugc néu tai Bang 3 va Bang 4.Theo két qua
khao séat su thay déi dé tiép nhan, tai giéng 1605/BK-16
sau khi xtr ly d& lam tang dudc do tiép nhan & khoéng
ma via cd do tiép nhan thap. Déi vai giéng 1215/BK-14,
cho thay, da dién ra su thay déi mat cat do ti€p nhan
theo hudng can bang hon. Nhin chung c6 thé thdy
rang vdi giéng nay, hé s6 tiép nhan da tang hon 1,6
[an. Muc dich x(r ly dat dugc tai 5/6 doan.

Giai doan 1
Bom chit bit nhét

Giai doan 2
Bom thanh phan axit

Giaidoan3
Bom dung dich pha chit bit nhét

PO

B - Dung dich phi chiit bit nhét
B - Dung dich day
I - Chit long ngoai khong gian ving xuyén

B - chicbit nhét
- - Dung dich axit

Hinh 2: Cac giai doan trong cdng nghé x(I ly axit cé chon loc
tai giéng bom ép nham lam can bang do tiép nhan

Mot trong nhiing muc dich quan trong cla viéc ap
dung céng nghé nay la lam nang cao hiéu qua bom
ép, gia tang lugng dau khai thac thém dugc tai cac
giéng anh hudng tU cac giéng bam ép néu trén. Theo
két qué danh gia cac thong sé lam viéc cla cac giéng
anh hudng tU giéng 1215/BK14 cho thdy da ghi nhan
dugc san lugng khai thac dau tai cac giéng 1212 va
1216/BK14 tang lén (Hinh 3). Tuong tu nhu vay, viéc can
bang do ti€p nhan tai giéng 1605/BK16 sau khi x(r ly da
lam gia tang san lugng dau khai thac dugc tai giéng
1603B/BK16. Theo két quéa tinh toédn tai thai diém
8/2018, t6ng luong dau khai thac thém dugc la 1811,9
Tén, doanh thu tUr lugng déu khai thac thém dugc la
863.000 USD. Hiéu qua gia tang san lugng khai thac
dau hién van dugc tiép tuc.
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Nhu vay, bang viéc ap dung cong nghé mdi dé xi ly
axit c6 chon loc viing can déy giéng cac giéng bam ép
da gitp x ly, loai trir nhiém ban, lam sach tai ving can
day giéng. Muc dich xi ly da dat dugc & khia canh
gilp tang do tiép nhén tai cac khoang via ma trudc dé

€6 do tiép nhan thap. Két qua theo déi cac giéng khai
thac anh hudng cho thay viéc x(r ly can bang do tiép
nhén tai giéng bom ép d& cé anh hudng tich cuc dén
cac giéng khai thac, san lugng dau khai thac thém
dugc d& ghi nhan & cac giéng anh hudng.

Bang 3: Su thay déi dé ti€p nhan theo ting khodng md via clia giéng 1605/BK-16 trudc va sau khi xr ly

Khodng md via, Pé tiép nhan, m*/ngay b ti€p nhéan, % Sy thay d&i dé ti€p nhan
m Trudc x{ ly Sauxuly | Trudc xrly | Sauxuly m*/ngay %
2982 2986 16.0 12.3 3.2 2.6 -3.7 -23%
2989 2992 7.3 36.7 15 7.6 298 405%
2997 | 2999 4737 4345 F 95.3? 89.9 392 8%
T6ng cong 496.9 483.5 100.0 100.0

Bang 4: Su thay d&i do tiép nhan theo ting khoang md via clia giéng 1215/BK-14 trudc va sau khi xr ly

Hinh 3: Céc thdng sé lam viéc clia cac giéng khai thac
1212/BK14 anh hudng truc tiép tU giéng 1215/BK-14
trudc va sau khi xr ly giéng 1215/BK-14

Khodng ma via, | D6 ti€p nhan, m3/ngay | DO ti€p nhan tiép nhan, % | Su thay ddi do tiép nhan
m 2 5, 1/ > 1 . 5 1 5, |/ 3
Trude x ly | Sau xdly | Trude xd ly Sau xu ly m°/ngay %

3316 3320 259 356 6.5 8.9 9.7 38%

3322 3325 20.7 54.2 5.2 I 13.6 335 162%

3328 | 3331 1124 514 B 283 129 -61.0 -54%

3337 3343 26.9 18.3 6.8 4.6 -8.6 -32%

3348 | 3354 102.8 1819 | 2598 455 79.1 77%

3363 3375 107.8 58.6 I 27.2 I 14.5 -49.2 -46%

Téng céng 396.5 400.0 100.0 100.0
- XU ly ngay 5/3/2018 Xt 1y ngay 4/3/2018
E\m ! X £ 20 45
£ « : 3 40
= ° : L a0 € 3 0 .
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Hinh 4: Cac thong s& lam viéc cla céc giéng khai théac
1603/BK16 anh hudng truc tiép tur giéng 1605/BK-16
trudc va sau khi xr ly giéng 1605/BK-16
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Két luén

Trong thdi gian qua, VSP cung vd&i PVChem da nghién
cltu va dua vao thir nghiém va budc dau da cho théy
hiéu qua clia mot s6 cong nghé mdi dé x{ ly ving can
day giéng, ap dung cho mét sé déi tugng giéng co
diéu kién dac biét. Day chinh la co s& dé tiép tuc hoan
thién cédng nghé, trién khai ap dung & quy md réng
hon, déng thdi can tiép tuc nghién cliu, dua cac cong
nghé mdi trén thé gidi trong linh vuc x& ly vung can
day giéng dé ap dung trong diéu kién cac mo clia VSP
da budc vao giai doan khai thac cudi, viéc xU ly trd lén
kho khan hon, cac cong nghé, hda pham truyén théng
khong dem lai hiéu qua.

LSi cdm on

Nghién clu nay dudc tai trg bdi Bé Khoa hoc va Cong
nghé trong dé tai méa s6 KC.02.12/16-20.
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