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Tom tat

Sau mot thoi gian khai thac, nudc via xam nhap vao giéng lam giam luu lugng dau, géy khd khan trong qua trinh van hanh. Kho khan
I6n 1a phuc hoi lai diéu kién khai thac cla cac giéng c6 ham lugng nudc cao sau thdi gian dong giéng.

Cac giéng khai thac c6 ham lugng nudc cao, khi dong giéng nudc bi luu gid ving can day. Sau khi mé lai luu lugng dau bi giam va
ham lugng nudc cao hon so véi diéu kién trudc khi dong. Hién tuong nay la do tac dung cla “tré” pha (hysterisis) lam gidm d¢ tham pha
dau. Ung dung cda hién tugng “tré” pha nay c6 thé gitip duy tri khai théc cho céc giéng ¢6 ham lugng nudc cao sau qua trinh déng giéng

bang bom chat luu khong dinh u6t (diesel).

Tir nghién ctiu hién tugng dén md phdng va trién khai thuc té tai giéng DD-3P va DD-7P bang phuang phap bom diesel da cho thay viéc
khdi dong giéng sau thoi gian dai dong giéng dé dang va lugng dau khai thac con dugc gia tang khoang 20 - 40% duy tri trong 1 thdi gian.

Trong nghién cGu nay, nhém tac gid trinh bay quy trinh: lya chon giéng pht hop bom diesel, thiét ké thé tich bom, mé phong hién
tugng va trién khai thuc té. Két qua ctia nghién cdu nay ¢ tinh ting dung cao, khdng nhiing tai mé Thang Long - Dong D6 ma con cd thé

ap dung cho cac mé lan can dang gap van dé ham lugng nudc cao.

Turkhoa: Bom diesel, hién tugng “tré” pha, ham lugng nudc cao, duy tri khai thac.

1. Giéi thiéu

Giéng khai thac c6 ham lugng nudc cao la van dé
chung ctia cdc mé hién nay. Khi nuéc xam nhap lam giam
san luong dau dang ké ma con xuat hién cac van dé cho
van hanh khai thac. Hang nam, cac mé déu c6é khoang
thai gian dong dé stia chira dinh ky. Tai khéi dong giéng
tra lai nhu diéu kién khai thac truéce khi dong giéng la mot
van dé khoé khan. Bac biét, cac giéng c6 ham lugng nuéc
cao, ap sudt via yéu. M6 Thing Long - Bong D6 (TL-DD)
ngoai khoi Viét Nam nam & phia Déng Bac bén triing Clru
Long, cach Ving Tau khoang 160km (Hinh 1) vé hudng
Doéng, hién ciing gap khé khan tai cac giéng khai thac
ham lugng nuéc cao.

Hién nay, cac giéng khai thac 8 mé Thiang Long - Ddng
D6 (Hinh 1) c6 ham lugng nudc cao, trung binh dao déng
tur 60 - 90%. Véi diéu kién khai thac nay, khi dong giéng
dé bao tri hang nam dén khi khai dong lai giéng rat kho

Ngay nhdn bai: 17/12/2019. Ngay phan bién ddnh gid va stia chifa: 17/12/2019 - 14/1/2020.
Ngay bai bdo dugc duyét ding: 14/1/2020.
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khan. Nang lugng via yéu va nudc trong 6ng khai thac luu
( tai viing can day giéng da lam mot s6 giéng khong khai
dong lai dugc, hodc khai dong lai v&i ham lugng nudc
khai thac cao hon.

Lugng dau mat mat I6n sau qua trinh déng giéng bao
tri da dat ra thach thuc I6n trong viéc duy tri san lugng.
Tai mé Thang Long - Béng D6, trung binh luu lugng dau
khai thac giam 300 - 500 thung/ngay sau méi lan déng mo
bao tri. Thai gian dong cang dai, cang khé phuc haéi lai luu
luong dau khai thac truéce (Hinh 2).

Nhiéu giai phap da dugc nghién cliu song van gap
kho khan trong qua trinh trién khai thuc té (héa chat, chat
xuc tac, nang ap suat may nén khinang...) va hiéu qua dat
dugc khéng dang keé.

Nha diéu hanh mé Thang Long - Péng D6 da nghién
ctu va trién khai bom diesel vao giéng c6 ham lugng nudc
cao trudc khi déng giéng. Viéc ap dung giai phap nay coé
thuan lgi la tai mé Thang Long - Déng D6 cé bom diesel
vao cac giéng st dung bom dién chim dé bao quan bom
trong qua trinh déng giéng. Tir nghién cttu dén mo6 phong
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Hinh 3. Hién tugng “tré” pha trong hé théng nudc - dau (pha dinh udt la nuéc)

va trién khai thuc té tai giéng DD-3P va DD-
7P da cho thay hiéu qua ciia bom diesel d6i
vGi cac giéng c6 ham lugng nuéc cao trong
viéc tdi khdi dong va duy tri san lugng. Qua
trinh tai khai déng giéng sau thai gian dai
déng dé dang va lugng dau khai thac con
dugc gia tang trong mot thai gian.

2. Hién tugng “tré” pha[1]

Luu lugng dau gidam va khong thé phuc
héi lai nhu trudc khi dong giéng la két qua
clia qua trinh & nudc vung can day giéng.
Hién tugng nay cé anh hudng manh tai
cac giéng c6 ham lugng nudc cao, ap suat
via yéu va thdi gian déng mé dai. Hién
tugng nay dugc goi la “tré” pha (hysteretic
phenomenon), lam giam dé thdm pha dau
tai vung can day giéng.

Hién tugng“tré” pha (Hinh 3) 3 hé thdng
nudc - dau (pha dinh uét 1a nudc). Mau 16i
dugc bao hda 100% nudc (diém “A”). Thuc
hién qua trinh bom dau, d6 bao hoa nudc
gidm tGi diém “B” theo dudng dé tham pha
A - B (qud trinh thodt pha dinh udt). Thuc
hién qua trinh bom nudc lai, d6 bao hoa
nudc tang tGi diém “C” doc theo dudng do
tham pha B - C (qua trinh bom pha dinh
udt). Co thé thay rang, diéu kién dé bao
hoa nudc 100% khong dat lai dugc do mét
luong dau bi luu gitr béi ap suat mao dan.
Két qua qua trinh nay la danh gia dugc do
bédo hoa dau du.

Thuc hién thém 1 qua trinh thoat nudc
(C-B), 1 dudng d6 tham pha nudc dat dugc
khac so v&i qua trinh bom nudc B - C ban
dau. Hién tugng nay goi la “tré” pha. Hién
tugng nay xay ra nhiéu véi pha khéng dinh
usdt hon la pha dinh uét. Tuy nhién, hién
tugng nay van xay ra dong thai 2 pha voi
thay déi ca dudng dé tham pha va do bao
hoa.

2.1. Anh huéng cta hién tuong “tré” pha[1]
2.1.1. Anh huéng tét

- Kiém soat do linh dong: Tac dung
ca hién tugng tré d6 tham pha thudng
dugc dung dé kiém soat dé linh dong (gidm
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Hinh 4. Minh hoa dnh hudng tét - xdu cda hién tugng “tré” pha

Bom nudéc Khai thac lai

Nudc day dau (vng dau) Nudc du bi gitr (ving dau)

Nudc ddy nudc (viing nuée)

Pon pha nudc

Hinh 5. Hién tugng khi bom pha dinh udt (nuéc) vao viing ddy giéng

Do thdm pha

Nudic bi giir

Hinh 6. Hién tugng “tré” pha khi bam pha dinh udt (nudc) vao viing cgn ddy giéng
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dé linh déng) clia pha day (nuéc) trong hé
théng gilp cai thién hiéu sudt quét (qua
trinh day).

- Gidm ma{ nudc xam nhap: Tac dung
cla hién tugng tré do thdm pha c6 thé
khang lai nuéc xam nhap dang mi cho cac
via dau ndng. Do tac dung truc tiép dén ty
s6 d0 nhat gilra dau nang va nudc day.

- Khai thac tang cudng chu ky: M6
hinh mé phéng véi kha nang anh hudng
cUa hién tugng tré pha la phucng phép tot
nhat dé du béo khai thac chu ky, dac biét la
bom ép hoi néng va via dau nang.

- Qua trinh ddy thay thé chuyén tiép:
Hién tugng tré pha xem nhu la co s danh
gia khai thac tan thu bang bom ép khi/nudc
khéng tron lan.

2.1.2. Anh huéng xdu

- Luu git pha: gdy anh huéng déng
thai lén tré d6 bao hoa va tré do tham pha.

- Thay d6i d6 bao hoa téi han va luu
gitt pha: trong diéu kién moét s6 via, qua
trinh pha dinh uét tang dé bao hoa va bi luu
gir, khi thuc hién qua trinh giam dé béao hoa
pha dinh udt thi @& bao hoa téi han bi d6i
dang ké (Hinh 4).

2.2. Mé td hién tuong “tré” pha trong giéng
khai thdc

Hién tugng “tré” pha trong giéng khai
thac dau c6 ham lugng nudc cao cé qua
trinh giéng nhu trong phong thi nghiém.
Ving can déay giéng cé cac khoang khai
thac dau va nudc. Thuc hién qua trinh bom
nudc vao ving can day giéng. Tai khoang
khai thac dau dién ra qua trinh nudc day
dau (pha dinh uét la nudc) con tai khoang
khai thac nudc dién ra qua trinh nudc day
nudc (Hinh 5). Tién hanh ma lai khai thac,
tai khoang khai thac dau d6 tham pha dau
giam do nudc bi luu gil lai. Hinh 6 giai thich
hién tuong “tré” pha cho qua trinh bom
nudGc va ma lai cho giéng khai thac.

Hién tugng nay gidi thich vi sao céc
giéng c6 ham lugng nudc cao khi déng



giéng mot thai gian va ma lai thi dau bi giam. Do
tham pha dau bi giam do nudc bi gilr lai ving day

Bom nudc/diesel Khai thac lai

Mét nuéc du giam do giéng.

Dau/diesel ddy dau (vung dau) bi dau dy

—

=l

Dau/diesel day nudc (ving nudc)

Clng diéu kién giéng khai thac ¢ ham lugng
nudGc cao, ti€n hanh bom pha khéng dinh uét (dau
diesel) vao vung can day giéng. Qua trinh dién ra tai
j vling can day giéng dugc minh hoa nhu Hinh 7. Tai

vlung dau dién ra qua trinh diu diesel ddy dau va tai

Anh hudng Hysteresis 1én
| vling 2 pha (dau du bj git)
lam giam tham pha nudc

vling nudc dién ra qua trinh dau/diesel ddy nudc.
Thuc hién mé& khai thac lai, do dnh hudng cla hién
tugng “tré” pha tai vung nudc (dau bi git lai) lam giam
d6 thdm pha nudc. Hién tugng nay dugc giai thich
nhu trén Hinh 8.

Hinh 7. Hién tugng “tré” pha khi bam pha khéng dinh udt (diesel) vao ving cdn ddy giéng

e ! Hién tugng nay cho thdy ré6 anh hudng tét cla
“tr&” pha trong gidm d6 thdm pha cta nudc. Ung
dung két qua nay sé giup giéng tai khai dong lai dé
ma con lam gidm khai thac nudc tai cac giéng cé ham
lugng nudc cao.

Do tham pha

3. Duy tri khai thac sau qua trinh déng giéng bang
phuong phap bom diesel

Hinh 8. Gidi thich hién tugng “tré” pha khi bom pha khdng dinh uét (ddu/diesel) 3.1. Quy trinh bom diesel vao giéng

vdo viing cdn ddy giéng
Quy trinh nay dugc xay dung cho phu hgp véi

) qua trinh dong giéng béo tri. Trong d6 bao gém 6
budc co ban: dong giéng, chd nudc trong 6ng khai
D, thac 6n dinh (> 1 ngay), bom diesel véi thé tich da
tinh toan, bom khi (c6 thé khong ap dung), ngam (>1
- Doi nudc/chét luu trong 8ng 6n dinh ngay) va ma giéng lai. Budc bom khi la 1 lya chon co

(> 1 ngay) thé dung dé tang kha nang xam nhap vao vung via va
J cling gitp khai dong lai giéng tot hon (giam ty trong
chat luu trong 6ng).

- Doéng giéng da chon

Bom diesel (= thé tich da tinh xam

nhap vao viing can day giéng) 3.2. Lua chon giéng cdn bom diesel

Lua chon giéng phu hgp sé gitup hiéu qua bom
diesel cao hon. Trong d6, tiéu chi lua chon giéng nhu
- Bom khi (c6 thé c6/khong) sau:

+ C6 ham lugng nudc cao;

) + C6 chi s6 khi dau thap GOR;
- Ngam giéng (> 1 ngay)

+ Kha ndng khai thac hién tai con cao;

+ Kha nang phuc héi lai kho khan (ap suat via...);

+ Céc tiéu chi khac: lich si van hanh, su ¢é cla
) giéng...

« Mé& giéng lai (¥)

€€« €&k

Véi tiéu chi trén, cac giéng khai thac mo Thang

Hinh 9. Quy trinh bom diesel vao giéng cd ham luong nudc cao

*Bom khi ndng vao hé trg khi mé giéng

Long - Béng D6 la phu hgp. Mét thuan lgi clia ap
dung bom diesel vao cac giéng khai thac mé Thang
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Bding 1. Diéu kién khai thdc cdc giéng cdn bom mé Thdng Long - Déng D6

f ex Luu lugng dau Ap. suﬂé"t dé}‘( ‘}p s?ét Ham luong nuéc Quy dao -
Tén giéng (thing/ngay) tai dor:ng ho dau g.leng (%) ciia giéng Loai via
(psia) (psia)
DD-3P 166 85 34 85 Do nghiéng cao Cat két
Thing DD-2P 205 82 41 82 Do nghiéng cao Cat két
Long - DD-4P 270 76 39 76 Do nghiéng cao Cat két
Dong D6 DD-6P 255 80 37 80 D6 nghiéng cao Cat két
DD-7P 335 80 42 80 Do nghiéng cao Cat két
Bding 2. Ddnh gid khd ndng phuc héi giéng cd ham lugng nudc cao
Giéng DD-2P DD-3P DD-4P DD-7P
Tén via BIl.2.20 BIl.2.20 BIl.2.20 BIl.2.30
Ap suat phuc héi (psia) 1.938 1.649 1.880 1.950
Do sau déng ho (mTVDss) 1.335 1.140 1.289 1.370
D6 cao cot luu chat (mTVD) 1.330 1.120 1.288 1.356
Muc luu chat ha thap (mTVD) -5m -11m -1m -14m

Bdng 3. Udc tinh thé tich diesel cdn bom véo

Giéng lua chon

Thé tich 6ng khai thac  Thé tich viing can day Thé tich xam nhap 0,5m Téng thé tich can bom

(thuing) (thuing) vao via (thung) (thuing)
TLDD DD-3P 34 137 283 454
DD-7P 42 29 173 244
Bding 4. K& hoach thuc hién bom diesel
Péng giéng DD-3P, Thu thap dir Péng khai thac Bom lugng diesel Naam gién Khéi déng lai giéng
DD-7P liéu via toan mé vao giéng gSmgisng mé TL-DD
14/10 15/10 16/10* 17-18/10 18/10-9/11 9/11

*:Tir 16 - 31/10 (16 ngay): Dimg khai thdc toan md Thang Long - Dong Do

Long - Déng D6 la diesel ciing can bom dé bao quan bom
dién chim trong qua trinh déng giéng. Bang 1 téng hop
diéu kién khai thac cua tat ca cac giéng mo Thang Long
-boéng bo.

Tiéu chi quan trong khi lua chon giéng dé bom diesel
la kha nang phuc hoi lai cta giéng. Giéng c6 ham lugng
nudc cao, ap suat via thap sé phuc héi diéu kién khai thac
kém han. Do d¢, viéc lua chon cac giéng c6 kha nang héi
phuc lai cang khé va phu hgp cho bam diesel. Bang s6 liéu
phuc hoi ap suat clia cac giéng, tinh toan kha nang dé cao
muc chat luu trong giéng sé gitip lua chon giéng phu hop
nhat. Tinh toan ti Bang 2, DD-3P va DD-7P la 2 giéng phu
hgp bom diesel nhat do muc chat luu sau khi déng bi tut
xuéng dudi thap.

3.3. Tinh todn thé tich diesel can thiét

Thé tich diesel dugc udc tinh t6i uu véi thé tich vira da
tac dong vung can day giéng. V& mat ky thuat, ban kinh
diesel xam nhap cang I6n thi sé c6 tac dong nhiéu hon.
Tuy nhién, thé tich bom diesel tdng gap déi khi tang ban
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kinh xdm nhap tir 0,5m lén Tm. Chi phi gia tang thé tich
diesel @€ bom xam nhap 1m [a I6n. Trong khi xam nhap
0,1m thi thé tich qua nho sé kho dé thay hiéu qua. Do do,
thuc té trién khai bom diesel vao sau 0,5m vung can day
giéng da dugc lya chon va udc tinh nhu Bang 3.

K& hoach bom diesel da dugc t6i uu va phu thudc vao
ké hoach déng mo bao tri hang nam. Bang 4 mo ta cac
m&c cong viéc cho cong tac bom diesel vao DD-3P va DD-
7P. Hai giéng lua chon dugc dong trudc thai diém déng
toan mé 3 ngay dé thu thap s6 liéu via. Bom diesel dugc
thuc hién vao ngay déng toan mo. Bom hét lugng diesel
da tinh trudc do6 va tién hanh ngam giéng trong khoang
thoi gian hon 15 ngay.

3.4. M6 phéng danh gia

Phan mém Eclipse dugc st dung dé mé phéng hién
tugng “tré” pha viing can day giéng khi bom diesel. C6 4
giéng dang khai thac bang bam dién chim tai tang Bl1.2.20.
Giéng DD-3P la d6i tugng danh gia, dang khai thac dau tu
tang BI1.2.20. Vi tri giéng DD-3P thé hién trén Hinh 10.



Dau diesel bat dau bom tirngay 17/10/2017 dén 21/10/2017, t8ng thé

tich bom 1a 300 thung. K&t qua mé phéng thé hién trén Hinh 11.

Khi c6 anh hudng cta hién tugng “tré” pha, khi khai dong lai giéng
DD-3P luu lugng dau tang va ham lugng nudc giam. Khoang 25 ngay

Hinh 10. Vjtri giéng DD-3P tai tdng BIl.2.20 mé Thdng Long - Déng D6
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Luu lugng dau

M6 phéng bom diesel cho DD - 3P
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giéng DD-3P quay lai diéu kién khai thac
trudc khi déng. Hiéu qua tang luu lugng
dau tir 185 thung/ngay |én 300 thung/
ngay.

Trong khi tai giéng DD-6P khéng
bom dau diesel thi biéu hién ngugc lai.
Hinh 12 thé hién két qud mé phéng anh
hudng hién tugng “tré” pha tai giéng
khong bom dau diesel. Trudng hgp co
anh hudng cla hién tuong “tré” pha,
nudc bi luu gilr tai vung can day giéng
lam giam dé thdm pha dau. Ham lugng
nudc quay lai rat nhanh (5 ngay) diéu
kién trudc khi déng. Ham lugng nudc
tang nhanh va cao hon so véi diéu kién
truéc khi dong khi c6 anh hudng cla
hién tugng “tré” pha. Diéu nay giai thich
vi sao cac giéng ham luogng nuéc cao
sau khi déng giéng va mé lai thi cé su
giam luu luong dau. Anh huéng clia hién
tugng “tré” pha dang hién dién tai cac
giéng ham lugng nudc cao.
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Hinh 11. So sdnh két qud mé phdng bom diesel tai giéng DD-3P c6 va khéng cd dnh hudng “tré” pha
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Hinh 12. Két qud mé phdng via tai giéng khdng bom diesel
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Hinh 14. Hiéu qua khéi dong va tdng ddu khi bam diesel vao giéng DD-7P
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4. Két qua trién khai thuc té va danh gia
két qua

4.1. Két qua trién khai

DD-3P la giéng khai thac tang BII.2.20
dugc lva chon ap dung bom diesel vao
vung can day giéng. Do thgi gian déng
giéng dai (15 ngay) nén ké hoach da dugc
Ién chi tiét nhu Bang 4. Truéc khi déong
giéng, DD-3P dang khai thac vsi ham
lugng nudc cao, 89%, luu lugng dau la 185
thung/ngay. Sau khi 4p dung bom diesel,
két qua cho thay giéng khéi dong lai nhanh
va dat luu lugng dau 350 thung/ngay (da
trur lugng diesel bam vao). Luu lugng dau
cao han luc trudc khi déng la 165 thung/
ngay (+85%), ham lugng nudc gidm tur 89%
xuong 76%. Diéu kién khai thac t6t hon nay
duy tri trong 1 thang thi giéng quay lai diéu
kién khai thac nhu truéc khi ap dung bom
diesel.

DD-7P la giéng khai thac tang BII.2.30
mo Thang Long - Bong Do, dugc luya chon
dé bom diesel vao vung can day giéng.
Diéu kién khai thac trudc khi déng giéng
12/10/2017 la luu lugng dau 320 thung/
ngay, ham lugng nudc 80%. Qua trinh bom
lugng dau diesel nhu da tinh todn giéng
nhu gi€ng DD-3P. Hinh 14 thé hién hiéu qua
khai dong lai gi€éng DD-7P. Sau khi bom dau
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Hinh 15. Tring khdp duoc ham lugng nudc khi bom diesel ¢ dnh hudng cda “tré” pha

diesel ngam, DD-7P khai dong lai dat diéu kién khai thac
t6t hon. Luu lugng dau khai théac la 600 thung/ngay (da
trt lugng dau diesel), ham lugng nuéc giam con 40%.
Diéu kién khai thac tot hon duy tri trong 15 ngay thi
giéng quay lai diéu kién khai thac nhu trudc khi ap dung
bom diesel.

Hiéu qua bom diesel vao vliing can day giéng cho cac
giéng c6 ham lugng nudc cao la rd rang. Két qua nay da
dugc nghién clu va danh gia qua moé phong va thuc té
ap dung. Giai phap bom diesel sé dugc tng dung cho cac
giéng con lai khi c6 k& hoach déng giéng dé béo tri.

4.2. Bdnh gid

Bom diesel vao vung can day giéng da gitip giam ham
lugng nudc va gia tang luu lugng dau. Diéu nay ching
td anh hudng rdé cha hién tugng “tré” pha tai cac giéng
¢6 ham lugng nudc cao. Vung diesel xam nhap (ban kinh
0,5m) ¢6 su thay d6i do tham pha dau. Trung khdp s6 liéu
khai thac sau khi bom diesel thé hién trén Hinh 15.

Dé trung khép dugc ham lugng nudc gidm sau khi
bom diesel, mé phong hién tugng “tré&” pha lam thay d6i
dé tham pha dau va nuéc tai vung can day giéng. Tai
giéng DD-3P tang BI1.2.20 hé s6 hiéu chinh d6 tham pha
khéng dinh uét la 0,25 con giéng DD-7P tang BI1.2.30 la
0,45.V6i hé s6 hiéu chinh nay, theo phuang phap Killough
[3] 6 thé tinh toan dugc su thay d6i dudng dé tham pha
dau bi gitt lai. Céng thic tinh toan nhu sau:

Shy—-Sncrd

Sncrt = Snerd + ——————
A+C (Shy—Sncrd)

A =1+ a(Snmax — Shy)

_ 1 1

" Sncri-Sncrd

Snmax—-Sncrd
Trong dé:
Sncrt la d6 tham pha khong dinh uét bi git lai;

Sncrd la d6 bao hoa pha khéng dinh ust bat dau qua
trinh “Drainage”;

Sncri la d6 bao hoa pha khéng dinh uét két thac qua
trinh “Imbitition”;

Shy d6 bao hoa pha khong dinh uét tai cac diém trén
dudng “Drainage” giao cat véi dudng “Scaning”.

Hé s6 A, Cla cac thong s6 tinh toan trung gian. Trong
d6, hé s6 a trong cong thuc (2) 1a hé s6 hiéu chinh duoc
st dung trong mé hinh mé phéng. Vi tri cac diém tinh
toan dugc mo phdng trén Hinh 16a. Vi hé sé hiéu chinh
a = 0,25 tai giéng DD-3P dé trung khép dé bao hoa nudc
gidm sau khi bom diesel, c6 thé danh gia su thay déi
dudng tham pha dau vung can day giéng DD-3P nhu
Hinh 16b.

Panh gia su thay déi dudng do tham pha do anh
hudng cla hién tuong “tré” pha cho thay tac dong thuc té
cla diesel tai viing can day giéng. Hiéu qua ctia phuang

phap nay sé cao han néu ban kinh xam nhap cua diesel
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Luu lugng thung dau/ngay

Gién Chi phi thuc hién bom diesel Chi phi diesel
9 trong 5 ngay (USD) (USD)
DD-3P 26.216 51.291
DD-7P 26.216 33.183
Téng 52.432 84.474
DD-7P
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Hinh 16. Thay ddi duong thdm pha khéng dinh

Bdng 5. Hiéu qud kinh té khi bom diesel

S
Gia tang 3345
thung

= = Khéng bom diesel

——Bom diesel

Hinh 17. Sdn lugng ddu gia tang khi bom diesel
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San lugng giating  Hiéu qua kinh té véi gia dau

(thung dau) 60USD/thung
1.784 +29.533USD
3.345 +141.301USD
5.129 +170.834USD

1a I6n hon. Tuy nhién chi phi diesel sé tang cao c6 thé
dan dén khong kinh té.

Hinh 17 so sanh san lugng dau khi ap dung bom
va khéng bom diesel tai gi€éng DD-3P va DD-7P. San
luong dau gia tdng 1.784 thuing va 3.345 thluing tuong
ting cho 2 giéng. San lugng gia tang duy tri trong mot
thang thi quay lai dung véi dudng suy gidm ty nhién
(mau dd).

Tuy thudc vao thé tich cAn xdm nhép vao vung
can day ma chi phi cho diesel khac nhau. Bang 5 thé
hién hiéu qua kinh t& cho cong tac bom diesel. Trung
binh chi phi thuc hién bom dao déng ti 20 - 30 nghin
USD cho 1 giéng. Chi phi cho diesel chiém dén 2/3
téng chi phi. V&i gia dau 60 USD/thuing thay ré hiéu
qua kinh té cho cong tac bom diesel tai cac giéng cé
ham lugng nuéc cao. Udc tinh hiéu qua dem lai trung
binh 30 - 140 nghin USD cho méi giéng.

5. Két luan

Hién tugng “tré” pha viia c6 anh hudng tét via
¢6 anh huéng xau dén kha nang khai thac cda giéng.
Bom diesel truc ti€p vao vung can day giéng c6 thé
lam giam d6 tham pha nudc do anh hudng ctia hién
trugng “tré” pha. Hién tugng nay giup cho céac giéng



c6 ham lugng nuéc cao khdng nhimng phuc hoi lai tét sau
qua trinh dong giéng dai ma con gidm chi sé nudc - dau.

Ap dung bom diesel vao giéng DD-3P va DD-7P mo
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IMPROVING OIL PRODUCTION FOR HIGH WATER CUT WELL BY DIESEL
INJECTION

Le Minh Vu, Nguyen Duc Dong, Cao Huu Binh, Vu Viet Hung
Petrovietnam Exploration and Production Corporation
Email: vulm@pvep.com.vn

Summary

After a long period of production, formation water breakthrough into the well not only reduces oil rate but also causes difficulties for
operation. A major problem is to recover well performance in case of high water cut after shut-in period.

In case of shutting-in high water cut production wells, water volume will be settled down near the wellbore. After re-opening, oil
rate will be reduced and water cut is higher than before shutting-in. This phenomenon is caused by the effect of hysteresis that reduces
oil relative permeability. Application of this hysteresis phenomenon can maintain production for high water cut wells after shut-in stage
by injecting non-wetting fluid (diesel).

From phenomenal research to simulation and actual implementation at DD-3P and DD-7P wells using diesel injection method, it has
been shown that the re-starting of wells after long shut in period was easy and the oil production was increased by about 20% - 40% for
a certain period of time.

In this study, the authors present a specific procedure including selecting a suitable diesel pump, designing pump volume, simulating
and deploying. The result of the study is highly practical not only for Thang Long - Dong Do field but also for nearby fields where high
water cut problems are encountered.

Key words: Diesel injection, hysteresis, high water-cut, improving oil production.
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