'KHOA HOC VA CONG NGHE M0

KHAO SAT CO CHE VA BE XUAT PHUONG AN KIEM SOAT
HIEN TUONG NUT LONG TRONG PUONG ONG

KS. LE DPANG THUC,TS. MAI CAO LAN

cac mé déu ndm ngoai khoi, cé6 ham

lwgng khi kha cao va thudng dwoc khai
thac duédi dang .hén hop dau, khi va nudc,
luvgng chat lvu nay théng thudng dugc van
chuyen bdi nhitng dwdng éng dai dén cac hé
théng x(r Iy hoac dan qua cac hé théng éng dai
vao b& dén cac nha may x& ly (nhw duwdng éng
Nam Cén Son...). Do van chuyén dong chay da
pha trén nhitng éng dan dai nén nhirng rdi ro khi
van chuyén dau thé 1a rat Ién, dic biét la dong
chay roi vao hién tugng chady tao nut léng. Tw
cac tham hoa trong nganh dau khi, da c6 khong
it cac nha khai thac, cac cong ty I&n trén thé gioi
phai tra gia dat khi khéng ludng trwdc dong chay
tao nut 16ng trong cac dwdng dng da pha nhuw
cac dwong 6ng dan tir giéng I&n gian khai thac,
cac duwdng 6ng dai dan dau/khi (chwa qua xt 1y).
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1. Khi ndo dong nat Iéng chay ra?

Phuong phap Taitel va Dukler chd yeu dua vao
dinh luat Bernulli, b4t du khao sat khi ché do dong
chady & trang thai chay tang v&i nguyén tac téng
dan luu leong trong Ong co6 dudng kinh ¢b dinh,
khi van tdc tAng Ién thi tré lwc cang ldn,chénh léch
ap suat cang 1&én dan den dong chay sé chay
khéng 6n dinh tai mot sé diém dan dan sé tao cot
song (wave) [6].

H.1. M6 hinh thi nghiém Taitel Dukler
2. Chon m6é hinh tinh toan

Mé hinh dugc Iwa chon la Hill&Wood dugc
hiéu chinh ty 1& phan 16ng trong dwong ong tr mod

Tap doan Dau Khi Quéc gia Viét Nam

hinh Beggs & Brill, di véi mdi md hinh tinh toan
nut 16ng hai dai lwgng quyét dinh dén két qua tinh
toan la chiéu dai nat 1dng (slug length) va chu ky
tao nat 16ng (slug frequency), do d6 dé tai tinh
toan va dua trén sb liéu thu thap hiéu chinh hai
théng sé nay, giam thiéu sai sé theo phuong
phap binh phwong nhé nhét.

3. S6 liéu thwe nghiém

Sb liéu thwe nghiém duoc I4y ngau nhién phan
I6ng chénh Iéch theo thi gian dua trén sé lieu thu
thap dwoc tir MPFM gian X, gla st lwgng 16ng do
duoc tai thoi diém t; 1a a (m¥hr) va lugng Iéng do
dwoc tai thoi diém t; 1a b (m3lhr) thi lwong 1dng
chénh léch sé la:

a-b }
={tz—t1]' <

Luwong léng nay sé dem so véi cong thirc tinh
toan khi hiéu chinh va chwa hleu chinh, long I6ng
dai dién nay sé dugc ldy mAu 6 |an, méi lan sé Ia
lwong 16ng I&n nhét trong 2h (dua trén sb ligu thu
thap dwoc). Ta co, Bang 1 két qué nhu sau.

Bang 1. Bang gia tri thuc nghiém thé tich long
déng do nit Iéng

Két quéd hiéu chinh: Sau khi sir dung phwong -
phap hiéu chinh binh phwong nhé nhét, két qua thu

- dwoc nhw sau (Bang 2).
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Bang 2. Mdi quan hé roi rac gitra hai tham s6 chinh cac tham sé clia mé hinh cho két qua gan véi
hiéu chinh thure té hon, cu thé dwong cong thue nghiém sé tién
e gan hon cac gi4 tri thye. Cu thé sai sb gidm dan so

vé&i dwong cong lic chwa hiéu chinh mé hinh va xu
hwéng luc lwu lwgng hoi cang tang thi @b thi hiéu
chinh s& vé gan gia tri thwe nghiém hon. Su thay doi
chu ky tao nGt 16ng va chiéu dai nat 1éng gitra 2 mé.
hinh hiéu chinh va khéng hiéu chinh.

o

LN B

Bang 3.

4. Két luan va nhan dinh két qua
Tir db thj trén H.2. ta thay rang, véi viéc hiéu

H.2. Dé thi so sénh mé hinh hiéu chinh dura trén thé tich Idng tinh toén va két qua thuc té

- i

H.3. Bé thj so sanh sw khac nhau chu ky tao ndit Iong va chiéu dai tao nat Iéng

-

Tir @b thj trén ta nhan thay ring khi tan'sé tao  hinh thanh sé& ngén.
nat 1éng cang I&n thi chiéu dai nat 16ng cang Hay néi cach khac lac nay slug sé lién tuc
ngén, do. qua trinh tao nut 16ng qua nhanh, nhung ngan hon, lugng Idng phut it hon. Nguwoc
lwong 16ng dong lai va dang Ién thanh binh qué lai lic chu ky tao nat Idng dai ra dong nghia, nut
nhanh do dé thé tich 16dng nay it nén naGt 1dng  16ng it ddn dap hon nhwng I6ng phut lai l6n hon.
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H.6. Lwu lugng 18ng day vé bé tach thugng nguon
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5. Phwong phap khéng ché nat 1éng

< Thay ddi kich thwéc dwdng 6ng: viéc thay doi
nay (giam kich thuéc) sé lam tang van téc dong khi
hén hop trong dwdng éng, sé giam hién twong tao
nat chét 16ng, Tuy nhién, phwong phap nay chi ap
dung duoc trong giai doan dau cha dw an (khi trién
khai thiét k&), déi voi gidn X dang van hanh thi viéc
thay ddi kich thwéc dudng éng la khéng kha thi.

< Gidm ap suat van hanh trong dwong 6ng:
viéc gidm ap suat sé lam tang lwong khi trong

»dwdng éng va kéo theo tang van téc dong hdn hop.

Hién twong tao nut chét 16ng sé dwoc gidm theo.
Tuy nhién, viéc gidm &p suét van hanh chi dén giéi
han cho.phép van hanh (min) nham dam bao da ap
suét tai diém cudi theo yéu cau giao nhan. Déi véi
gian X da dugc thiét ké van hanh & ap suét toi
thiéu, do dé viéc gidm 4ap suat van hanh trong
dwdng 6ng l1a khong kha thi.

% Gidm ham lwgng chét léng trong khi (CGR -
condensate/Gas Ratio), khi dé se giam hién twgng
tao nut chét 16ng trong dwdng dng. Tuy nhién viéc
giam ham lwong I6ng dwa vao trong dudng ong la
khéng kha thi vi gian X dwgc thiét ké va van hanh
khong c6 tau chira I6ng. s

% Tang ty 1&6 GOR (Gas Oil Ratio) ty I& khi trong
I6ng. Viéc tang lwong khi sé ting van téc dong hén
hop va kéo theo gidm hién twong tao nat chét 16ng
trong dwong 6ng. Tuy nhién ty 1& nay phu thudc
vao tinh chat san phdm cta méi gian, do d6 vé&i

gian X thi viéc ting khi vao duéng éng la khéng
kha thi.

< Phun khi vao dau éng thang dirng nham thay
déi ty 1& hoi/ 16ng dwa.dong chay ra khdi ché ds
chay tao nut Iéng. Phuong phap nay lam tang ty 1é
khi & ha ngudn gay tén kém va rat khé van hanh, '
hon ntra tinh hiéu qua khéng cao.

< Sl dung van diéu khién tiét lwu dong & cuo:
dwdng 6ng nham tang trd lwc dwong éng tinh,
dong chay 6n dinh hon dwa dong chay di vao viing
chay tao bot khi. Nhwng cach nay sé lam giam Iwu
lwong clia dong san phadm. Phwong phap nay dem
lai hiéu qua 1&n ddi véi cac hé thdng gay ra hién
twong nat chét 16ng nghiém trong. Pay ciling 1a
phwong phap hiéu quad nhat dé khéng ché qua
trinh tao nat chét 1dng.

« Chon phuong phap dung van diéu khién tiét luu
dong dé khéng ché hién twong tao nat chét 16ng.

Tir khéo sat trén ta thay rang, Iwu lwong 16ng day
vé sé& 6n dinh hon khi déng dan van thit dong lai,
ddng thai sé han ché Iwvu lwong khai thac lai, cu thé:

% Khi van m& 100 %, lwu lwong cao nhat 1a
28000 m®/day va thap nhét 1a 5000 m*day, d6 bat
n dinh 14 28000-5000=23000 m*/day.

% Khi van déng 15 %, lwu luvgng cao nhét 1a
25400 va thap nhéat la 5000, dé bat 6n dinh 1a
25400-5000=19400 m*/day.

< khi dong van 5 %, lwu lwong cao nhét la
16000 va thap nhéat 1a 6000, @ bat én dinh 1a
16000-6000=10000 m3lday.

H.7. B4 thj so sénh sw 6n dinh dong chay

6. Két luan va kién nghij

Nghién ciru da duwa ra co s& ly thuyét vé co ché
hinh thanh nut 16ng trong hé dan dau va khi hai
pha, voi viéc ap dung mé hinh xac dinh dong chay

Do d6 viéc ding van diéu 'khlen ap suéat va luu
lvgng & cu0| du’cng éng trong gleng hodc dan dau
thi ta co thé giam hodc loai bd nguy co do dong
chdy tao nut Iéng gay ra.
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nat 16ng cla Taitel and Dukler giup ddc gia hinh
dung ra dwgc mién ranh gi¢i hinh thanh dong chay
nut Iéng. Dy la co s& gilp ching ta hinh dung ra
dwoc bire tranh tdng quat vé dong chay nuat 1éng
noi-riéng va dong chay da pha trong 6ng néi chung.

Viéc hiéu chinh tham sé thwe nghiém mé hinh
tinh toan Hill & Wood cho két qua tinh toan chinh
xac hon, pht hgp hon, hiéu chinh tham sé thyc
nghiém cho thay sw thay ddi cha chu ky tao nat
Idng, 16ng chiém déng, chiéu dai nat 16ng 1a yéu td
déc trung cba dong chay tao nut I6ng va anh
hwéng chinh dén két qua tinh toan.

Nghien ctru dwa ra md hinh, nguyén tic hoat
doéng cla hé théng khong ché dong chay tao nut
I6ng bang van diéu khién ha ngudn éng dan, bén
canh @6, voi viéc ap dung mo hinh mé phong dong

chdy tao nit 16ng bang cach dong that van da

ching minh rang Doéng chay tao nut 16ng sé khong
ché hiéu qua bang viéc dong mé van diéu khién,
tuy nhién can phai xem xét hiéu qua dung van diéu
khién do no han ché nang suat khai thac, van
chuyen dau.

Kién nghi, nghién ctru sé m& rong nghién ctru
md hinh riéng khong ché nut 1dng béng van diéu
khién, thay vi dé tai thwe hién md phong bang cach
khao sat bing tay viéc dong mé van dé khong ché
dong chay nut 16ng thi nhirng dé tai sau sé thiét lap
md phdng b didu khién PID nham ty déng héa
qua trinh khéng ché dong chdy nut 16ng.0
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columns “under
excentric - compresslon, in constructlon of
brldges underground. structures and. civil-
works in Vietnam. The analysis of material,
compression’ and ‘bending  behavior has

“strength concrete. In calculahon of column
~strength for high strength concrete using
_interaction diagram following Vietnamese
~standard. (22TCN272-05), .it_is_necessary
to adjust the axial resistance factor k. and
stress block parameters a4, B4 suitably.-
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