48 Journal of Mining and Earth Sciences Vol. 62, Issue 3a (2021) 48 - 56

Journal of Mining and Earth Sciences

Website: http://jmes.humg.edu.vn

Study for gravel slection and pack operation for oil

production well on

Song Doc oil field

Quan Anh Tran 1%, An Hai Nguyen 1, Vinh The Nguyen 2, Hung Tien Nguyen 2

1 PetroVietnam Exploration and Production Corperation, Hanoi,Vietnam
2 Hanoi University of Mining and Geology, Hanoi, Vietnam

ARTICLE INFO

ABSTRACT

Article history:
Received 07t Feb. 2021
Revised 26t May 2021
Accepted 161 June 2021

Keywords:

Gravel packing,
Sand control,
Song Doc oil field.

Sand control by gravel packing is by far the most reliable and effective
sand control method and is being used worldwide. One of the most
important factor for successful operation is gravel size selection which is
suitable with properties of well and particle size of sand from the
reservoir, also the operation method needs to be considered during study.
Due to the variety of different oilfield, the selections of gravel size and
operation method are challenges for petroleum engineer and manager.
0Oil production wells in Song Doc oil field are producing in Miocene and
Oligocene with very high rate of sand production; some of the wells were
plugged by sand. Therefore, the study on the selections of gravel size and
operation method is needed and important. In this study, theory
analyzing was used in order to yield advantage and disadvantage of each
gravel packing method and their operation. Based on the operating
condition on Song Doc field and the availability of equipment on site,
gravel packing method by thru-tubing with vent screen was selected. The
coil tubing was chosen as the operation method. This is the best sand
control method for the Song Doc oil field with low cost and high
effectiveness sand control.
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Nghién ctru lwa chon soi chen va phwong phap thi cong chen
soi nham kiém soat cat trong khai thac dau khi tai mé Séng

Poc

Tran Anh Quan »*, Nguyén Hai An 1, Nguyén Thé Vinh 2, Nguyén Tién Hung 2

1Téng cong ty Tham do Khai thdc ddu khi, Ha Noi, Viét Nam
2 Trwong Pai hoc M6 - Pia chdt, Ha Noi, Viét Nam

THONG TIN BAI BAO TOM TAT

ﬁﬁgﬁrﬂlm /02/2021 Cong nghe kiém sodt cdt st dung s6i chen la phmmg phdp dang tin cdy,
, e hiéu qua va van a’ang str dung réng rdi trén thé glm Yéu té quan trong
Stra xong 26/05/2021 quyét dinh thanh céng trong phwong phdp nay la viéc lwa chon kich thwdéc
Chap nhan dang 16/06/2021 s6i chén phti hop vdi tinh chdt héa ly va kich thwéc hat min cia tdng khai
T khéa: thdc cing nhw phuong phdp thi cong phu hop. b6i véi timg diéu kién m6
Chen sdi khqf nhay, viéc I;rg chpn !ogz SOI chgn vaﬂphL,r_o'n‘,g ph~ap thl‘corlzg chgn sol gdp
Ki&m so é ¢ At n}yeu _Iffzo klzan va la 7thqch tthc lon doi voi cac ky sw va cdc nfza quan y.
M Sone D ’ Cdc giéng ddu tai mé Séng Doc dang dwoc khai thdc trong cdc dia tdng
0 >0ng Loc. Mioxen va Oligoxen véi ham lwong cdt cao va dd gdp phdi tinh trang tdc
nghén do cdt xdm nhc_ip. Vi vdy viéc nghién ciru lva chpn loai séi chen va
phuwong phap thi céng tai thoi diém nay la cdp thiét va thoi sy. Trong
nghién ctru nday, nhém tdc gia sir dung phu'o'ng phdp phan tich Iy thuyétcdc
phwong phdp chén séi nham dwa ra wu va nhwoc diém ctia cong nghe chén
SOI ciing nhw phmrng phap thi cong tuong wng chiing. Dva trén diéu kién
thwc té va ddc thu cta cdc gleng khai thdc ddu ciing nhw trang thiét bi sin
c6 tai mé Séng Pbc, nhém tdc gid nhdn thdy, phirong phdp thi cong chén séi
str dung cdp toi véi cong nghé vent screen la phit hop nhdt dwa trén viéc st
dung phdn mém chay mé phong giéng khai thdc vdi cdc phwong phdp khdc
nhau. Phwong phdp dwoc nhdém tdc gia dé xudt ddm bdo kiém sodt cdt tét

nhdt v&i chi phi thdp nhdt.
© 2021 Trwong Pai hoc M6 - bia chat. T4t ca cic quyén dwoc bao dam.
1. Mé dau PM - 3 CAA, cich miii Ca Mau 205 km vé phia
) nam va cach mé Bunga Kekwa 15 km vé huéng
Mo Séng PSc ndm ngoai khoi thém luc dia  tiy - bic. Hién tai, moé Séng Ddc c6 11 giéng dang
Viét Nam, phia Bic clia khu vuc khai thac chung khai thac diau trong cic dia ting Mioxen va

“Tdc gid lién hé
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Oligoxen véi da chira la cac tap cat két. Chat luu
khai thac tai day c6 ham lwong cat cao va gap
phai tinh trang tic nghén do cit xAm nhap. Viéc
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giéng tai mo Song Poc 1a nhiém vu cap bach trong
diéu kién mo dang suy gidm san lwgng va ham
lwong cat trong qua trinh khai thac cang 1ém.

Nhiéu phwong phap kiém soat cat da dwoc
nghién ctru va &ng dung cho cdc mé dau khi trén
thé giG¢i véi nhirtng wu, nhwoc diém va pham vi
tng dung khac nhau (Carlson va nnk, 1992;
Glenn va nnk, 1975). Chén séi la mét phwong
phép kiém soat cat dwoc xem la hiéu qua, dang
tin ciy nhit va dang duwoc st dung rong rai cho
dén nay (Saebi va nnk, 2010). Trwdc day, thi
cong chén séi véi phwong phap truyén thdng yéu
ciu st dung gian khoan, thwong ap dung cho cac
giéng mdi hodc giéng stra chira, khong thich hop
cho céc giéng dang khai thac can stra chita véi chi
phi thap. Ngay nay, véi cong nghé ngay cang phat
trién, viéc thi céng chén séi trong Ong chdng
duogc trng dung rong rai va da khic phuc duoc
cac nhwoc diém trén (Saebi va nnk,, 2010). Tuy
nhién, d6i véi diéu kién dic thu cia cadc mo6 khac
nhau phwong phap nay van déi mit véi nhidu
thach thic nhat dinh (Tran Anh Quin va nnk,
2020). Trong nghién ctru nay, cac tac gia da khai
quat cac cong nghé thi cong chen soéi hién dang
dwoc st dung trén thé gidi, danh gia wu, nhuwoc
diém va pham vi &ng dung cua tirng phwong
phép. Sau dé, tién hanh lwa chon phwong phap
thi cong phu hop véi lgi ich kinh t€, diéu kién
thiét bi va co s& ha ting cia mo Séng Poc.

2. Cac phwong phap thi cong chén so6i

2.1. Phwong phdp thi céng chén séi truyén
théng

Phwong phap nay chinh la viéc duwa cac hat
séi chen cé kich thwéc dwoc Iwa chon phu hop
v6i tinh chat héa ly va kich thwdc hat min cla
tAng khai thac. Cac hat séi chén nay dwoc dua
xubng day giéng thong qua dung dich va di vao
trong khoang khong vanh xuyén tao thanh mot
16p loc gitra via va day giéng. Bén canh d6, 16p soi
chén nay dong thoi ciing gia c6 thanh hé, han ché
cac hat min b ro1i sinh ra tir thanh hé xam nhép
vao trong giéng.

Viéc tinh toan kich thwéc séi chen phu hop
giup cho d6 tham cta 16p soi cao hon so véi cac
phuwong phap khac va cho hé sé khai thac cta
giéng tot hon. Phwong phap chén soi truyén
théng c6 chi phi thi cong lap dit ban dau 16m so
véi cac phwong phap khac (6ng loc, 6ng loc boc

s6i (chén san) hay gia c6 ting khai thAc,...)
(Heriot Watts University, 2011), tuy nhién qua
trinh van hanh sé cho hiéu qua cao hon do chi phi
van hanh thdp, it phai stra chita déng thoi cai
thién dwogc lvru lwong khai thac. Bén canh do,
phwong phap chén so6i con ton tai nhiéu nhwoc
diém, c6 thé ké ra nhw: qua trinh thi céng phirc
tap, phu thudc nhiéu vao ciu tric giéng khoan;
hoan thién giéng bang phwong phap nay khién
cho qué trinh stra chira giéng khoan sau nay tré&
nén khé khan, phtrc tap, gidm tinh linh hoat so
vGi cac phwong phap khac. Pac biét, voi cac giéng
khoan ngang, khoan xién, viéc bom dung dich
chtra séi chén vao khoang khéng vanh xuyén giira
thanh hé va ong chéng (lwdi loc) 1a phirc tap va
khé ddm bao mirc dd dong déu cua 16p soi chen.

Cac phwong phap chén so6i truyén thong
dwoc st dung pho bién trong cong nghiép dau
khi hién nay la chén séi trong va chén séi ngoai.
Phuwong phép chén so6i ngoai thuwong str dung cho
cac giéng hoan thién than trin, chén so6i trong
thwong ap dung cho cac giéng dugc chong ong va
m¢& via tai tAng san pham.

Phwong phap chén so6i ngoai (Hinh 1) ap
dung cho cac giéng hoan thién than tran, khong
chong 6ng tai ting khai thac. So6i chén dwoc bom
xudng trong khoang khong vanh xuyén gitra 6ng
khai thac va thanh hé. Trong mét s6 truedong hop,
stt dung thém lu6i loc hay 6ng loc duc 16 sdn
trong b6 hoan thién, sau d6 séi dwoc bom chén
vao gitra thanh hé va lwéi loc nham gia ting kha
nang kiém soat cat. Trong trwong hop nay, ing
suit dat da cta ting via san pham phai di 16m dé
chiu dwoc luc tic dong cda lop soi chén. DE thi
cong cheén s6i ngoai, cin phai tién hanh khoan mé
rong thanh giéng khoan tai khu vuc hoan thién
giéng v&i muc dich ting tiét dién day giéng, dam
bao 16p so6i chén du day dé ting cwong kha nang
kiém soat cat.

Nhin chung, viéc thi cong chén s6i ngoai yéu
cau st dung gian khoan, thwong ap dung trong
trwong hop hoan thién giéng mai, khéng thich
hop cho cac giéng dang khai thac, cin stra chira
v6i chi phi thap nén kho ap dung cho cdc mé nho,
can bién, thoi gian khai thac con lai ngan.

Poi v6éi phwong phap chén séi trong, séi
dwgc dwa xudng day giéng va ldp day khoang
khéng vanh xuyén gitra 6ng khai thac (hodc ludi
loc) va 8ng chéng, va di su vao cac 16 bin mé via
(Hinh 2). Do s6i dwgc chén bén trong ng chong
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Hinh 2. Phwong phdp chén séi trong.

nén dwoc goi la chen séi trong.

Trén thuc té, rat khé dat dwoc hiéu qua cao
trong thi cong chén soi, dic biét d6i véi cac via
mong chira cac tip cat két xen kep bdi cac tip sét.
Vi sy phat trién ctia cong nghé hién nay, hoan
thién giéng sir dung 6ng chéng, bin mé via va
lam sach vung day giéng ngay cang dugc hoan
thién, lam cho viéc st dung cong nghé chen soi

trong cang tré nén pho bién va dwoc 4p dung
rong rai trong nganh céng nghiép dau khi. Mot loi
thé khac ctia phwong phap cheén soéi trong 1a viéc
lwa chon khodng ban mé via ngay cang dé dang
va linh hoat, cdng tic bom s6i chen vao khoang
khong vanh xuyén tré nén thun loi hon (Heriot
Watts University, 2011).
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2.2. Phwong phdp chén sdi trong st dung éng
cuén mém (coil - tubing)

Phuwong phap chén séi st dung 6ng cudn
mém (Hinh 3) giéi thiéu lan dadu nam 1970
(Shurtz va nnk, 1975) va dwoc xem la phwong
phép hiéu qua cho viéc stra chira cac giéng khai
thac dau khi bi tic nghén do cat xAm nhap.

Trong thoi gian dau, phwong phap thi cong
nay khong cho phép séi chén dwoc bom tuin
hoan, dén nhirng nam 90 cda thé ki trwdc véi sw
phat trién cta cong nghé thi cong cap toi da cho
phép soi chén dwgc bom tuin hoan trong long
giéng va rat phu hop cho viéc thi cong cho cac
giéng c6 dwong kinh Ong khai thac nho (Bell va
nnk., 2001).

Ngoai ra, viéc st dung phwong phap thi cong
bang 6ng cudn mém cé thé tin dung dwoc wu
diém cta phwong phdp chén séi truyén thong
nhung lai khéng can phai huy déng gian khoan,
qua do tiét kiém dwoc chi phi thué gian khoan.
bong thoi, véi dac thu cho cic mé & Viét Nam,
viéc sit dung 6ng cudn mém sé giam viéc phu
thudc vao ctra s6 thoi tiét so véi viéc huy dong
gian khoan.

Vi cac wu diém trén, phwong phap chén soi

trong két hop lwédi loc thwong dwoc xem xét ap
dung cho cic méd/ giéng co6 triv lwong thu hoi
thap, stra chita cac giéng giam san lwong do cat
bit nhét.

2.3. Lwra chon séi chen

L&p s6i chén déng vai tro 1a tAm phin loc
ngin nglra cat xam nhip vao giéng, gia c6 thanh
hé ting via san phim, déng thoi phai ddm bao do
thdm du t6t d€ han ché can tré dong chat lwu tir
via vao day giéng. Cac hat séi chén c6 kich thwéc
dwoc lwa chon phu hop véi tinh chat héa ly va
kich thwéc hat min cda ting khai thac. Viéc tinh
toan kich thwéc cac hat séi chen cling gitip cho do
thdm ctia 16p s6i nay cao hon so véi cac phwong
phap khac nén sé cho hé so khai thac cia giéng
t6t hon (Saucier, 1974).

Viéc nghién ctru va lwa chon kich c¢& s6i chen
la mat thach thirc ciia phwong phap thi cong chen
s6i. Néu kich c& séi chen lwa chon phu hop véi
Kich thwéc ctia hat min (cat) thi 1ép so6i chen nay
sé dong vai tro nhw mot 16p da chiva c6 d6 tham
cao, ddng thoi cac 16 rong cla 16p nay vira da dé
ngan nglra cat xam nhip vao giéng (Heriot Watts
University, 2011).

Hydraulic Release Pumping Gravel

Washing Excess Gravel

Producing

Hinh 3. Thi c6ng chén séi trong bang éng cuén mém tai giéng NH - 1P. (a: thd lwdi loc bang 6ng cudn
mém; b: bom séi chén; c: tudn hoan lam sach sau khi bom séi; d: dwa giéng vao khai thdc)
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Nguorc lai, néu lwa chon kich c& séi chén
khéng phu hop sé khong c6 tac dung ngan ngira
cat hodc tao ra lép so6i chén c6 dé thAm qué thip,
can tré chit lwu chay tir via vao day giéng. Vi soi
chén c6 kich thwéc qua 1én so véi kich thwéce hat
cat, kich thuérc 16 rdng gitra cac hat chén khong
dd nho dé ngan chan dwoc cac hat min (Hinh 4a).
So6i chén c6 kich thuwéc qua nhé dan dén 16 rong
gitra cac hat khong da 1én va cé thé bi bit nhét
béi cac hat cat sinh ra tir thanh hé, lam giam do
thdm cta lép so6i chén va ndng suit khai thac
(Hinh 4b).

gravel

formation
sand

(2) (b)

Hinh 4. Anh hwéng ctia kich c& hat chén téi viéc

kiém sodt cdt ctia phwrong phdp chén sdi: (a) hat

chen kich thwdrc qud to; (b) hat chén kich thwéc
qud nhd.

53

Viéc lwa chon kich c& so6i chén phu thudc
nhiéu vao két qua phan tich mau hat min sinh ra
tir thanh hé. Do dé, can tién hanh phan tich mau
16i va thuc hién thi nghiém nham dwa ra dwong
cong phan b6 hat cling nhw hé s6 dong nhat cta
dat da (C). Pa c6 nhiéu nghién ciru dwoc thuc
hién dé dwa ra céc tiéu chuidn chung trong viéc
lwa chon séi chén, dién hinh trong d6 phai ké dén
nghién cru cda Saucier (1974). Theo nghién ctru
nay, Saucier da dwa ra dwoc tiéu chi lwa chon séi
chén c6 kich thwdece tir 3+6 1an kich thudc hat min
nham dat dwoc dd thAm tdi wu va han ché t6i da
kha nadng sinh cat cho giéng (Hinh 5).

3. Lwa chon cong nghé Kiém soat cat phu hop
véi diéu kién moé Song Poc

Hién tai, san lwgng khai thac cda moé Song
bdc dang suy gidm nhanh, phin lén cac giéng
trong tinh trang ngip nwéc trén 80%. Cac via
dang khai thac thudc dia ting Mioxen va Oligoxen
voi dit da cha yéu 1a cat két dong bang ven bién,
sét két va 1op than mdng xen kep. Cac tip cat két
tai day c6 do day tir 5+25 m véi dd rong trung
binh khoang 22+26%, c6 dic tinh b roi va mikc
do gan két yéu (Tran Anh Quan va nnk, 2020).

well productivity
reduced by using
too small gravel
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Hinh 5. D thdm dnh hwéng béi kich thuéc sdi chén so vdi kich thwdc han min (Saucier va nnk., 1974).
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Do d6, can nghién ciu lya chon phwong
phép kiém soat cat pht hop véi diéu kién cia mo.
Viéc Iwa chon nay cAn dam bao: kiém soat tot tinh
trang cat xam nhap; khong lam giam lwu lwong
khai thac; chi phi thip.

D€ tién hanh nghién cru lwa chon phuwong
phap kiém soat cat cho mé Song Pdc, nghién ctru
nay da chon giéng Ngoc Hién - 1P (NH - 1P) lam
déi twong nghién ctru, do c6 nhirng dic diém dac
trung cho cac giéng tai mé nhw: ting via san
phdm chu yéu la cac tip cat két cé tinh lién két
kém; khong co thiét ké kiém soat cat ban dau;
trong qua trinh khai thac bi cat xam nhap va dan
dén tac nghén.

Vi trir lwgng con lai cia mo, viéc diéu dong
gian khoan d€ tién hanh thi cong kiém soat cat
bang phuwong phap truyén théng sé khong dat
hiéu qua kinh té nhw phén tich bén trén. Do dd,
nghién ctru dé xuat ng dung phwong an thi cong
kiém soat cat khong st dung gian khoan cho
giéng NH - 1P. Cac phwong an kiém soat cat
khong st dung gian khoan c6 thé ké dén: gia c6
ting via san phdm bang héa chit; st dung hat
cheén dé gia c6 ting san pham; phwong phap chén
sOi trong str dung 6ng cuén mém.

Cac phuwong phap str dung héa chat hay hat
chén dé gia c6 ting san pham khong hiéu qua doi
vGi ddc diém cha giéng NH - 1P do chiéu dai via
tai day 1ém va c6 thé 1am nhiém ban thanh hé béi
cac loai hod phdm (Heriot Watts University,
2011). Viéc thi cong ldp dit ludi loc khong séi
chén c6 thé thi cong bang phwong phép céap toi,
tuy nhién diy khong phai 1a phwong phap téi wu
do cac hat cat c6 thé bit nhét cac 16 bin mé via va
khoang khong vanh xuyén quanh lwéi loc.

Sau khi xem xét, danh gia dac tinh via chira
cling nhv wu nhwoc diém cua cac phwong phap
thi cong khong str dung gian khoan, nhom tac gia
nhin thiy phwong phép thi cong chén soi trong
bang &ng cudén mém 1a phwong phap pht hop va
t61 wu nhit dé kiém soat cat cho giéng NH - 1P.

4. Phwong an thi cong va lwa chon séi chén
cho giéng NH - 1P

Dé& trién khai thi cong chén soi trong nham
kiém sodt cat, kich thwéc hat séi chén can phai
dugc lwa chon cho phu hop. Nham xac dinh kich
thwéc soi chén, nhom nghién ctru tién hanh phan
tich mau hat min sinh ra tir thanh hé d€ dwa ra
dwong cong phan bé hat. Két qua phén tich cho

thdy, hé s6 ddng nhit ctia dat da (C) ddi véi mau
hat min cta giéng NH - 1P la C= 2,7 va kich thwéc
trung binh hat min 1a 247um (Hinh 6). Dua theo
nghién ctru cua Saucier (1974), loai séi chen phu
hop véi dac tinh hat min cta giéng NH - 1P 12/20
(theo tiéu chuan My). Loai lwéi loc dwoc st dung
dé két hop véi soi cheén 1a loai lwdi 1,66 inch
dwoc ché tao bdi cong ty Baker Hughes. Pay la
loai Iwéi dwoc san xudt cong nghiép véi kich
thwdc mat lwdi 1a 10 mm phu hop véi séi chén ¢
12/20 (tiéu chuin My).

Mot yéu t0 quan trong quyét dinh thanh
cong trong viéc thi cong chén soéi bang dng cudn
mém chinh 13 viéc dam bao cac 16 bin mé via
dwoc 14p day cac hat séi chen thay vi bi bit nhét
béi cat sinh ra tir thanh hé. Vi Iy do nay, viéc ban
mé via b6 sung dudi 4p suit can bang (under
balance perforation) trwéc khi thi cong chen soi
1 can thiét d€ ddm bao cac 16 bin mé& via khong
bi bit nhét bai cat tir thanh hé. Mat d6 va dwong
kinh ctia cac 16 bin mé via phai du 16n dé dam
bao cac 16 nay dwgc déu dwoc chén day séi. Ngoai
ra, cac 16 ban mé via c6 mat dd cao va dwong
kinh lén dam bao giam thiéu tén hao ap suét ctia
dong chdy khi di qua ching va van téc dong chay
cda chat lwu tir via vao day giéng gitip giam sw
mai mon va tang tudi tho 16p lwdi loc phia trong.
Nhom tac gid sit dung phdn mém mo phéng trén
may tinh (WellFlo) nham danh gi4 két qua kiém
soat cat ddi véi phuwong phéap chén séi trong bang
ong cudn mém. Théng qua phan mém mo phong,
nhan thiy viéc ban mé via lai gitp ting mat do,
khoi thong cac 16 ban cii va ting san lwong khai
thac cia giéng. Ngoai ra, cic phwong an hoan
thién giéng cling dwoc dwa vao phan mém mo
phéng nhiam danh gia hiéu qua ctia ching. Tir do,
lwa chon dwoc phwong &n thi cong cho két qua
tét nhat. Cac théng sé sau dwoc dwa vao phan
mém mo phong nham danh gia do nhay cta san
lwong khai thac giéng twong Gng véi tirng thong
s6 sau khi xt¥ ly kiém soat cat bang soéi chén: loai
dan bin m& via: dan xuyén pha (DP) va dan nd
(GP); loai so6i chén theo tiéu chuidn My: 30/50;
20/40; 12/20.

Quy trinh thi céng lip dit bd hoan thién
giéng sir dung phwong phép chén séi trong bang
ong cuén mém dwoc thé hién trong Hinh 3.

Theo tinh toan toc dd bom séi chén 5 ft/s va
mat do soi chén dao dong trong khoang 0,5+1,0
ppg la toi wu déi vai diéu kién giéng NH - 1P.
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Sieve Analysis Plot
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Hinh 6. Pudong cong phdn bé kich thuéc hat va hé sé dong nhdt hat cdt tir giéng NH - 1P.
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Viéc thi cong l1ap dit lwdi loc va chén sdi bang
ong cudn mém co thé gap cac rui ro: cat con ton
dong trong giéng do chwa dwoc lam sach triét dé
trwdc khi thi cong; viéc lam kin packer khdng
dwoc triét d€ dan dén phai tién hanh lam kin lai;
phun trao mat kiém soat nén trong qua trinh thi
cong can chuin bi dung dich kiém soat giéng dé
str dung khi can thiét.

5.Kétluan

Tl nhirng nghién ctru bén trén, c6 thé dwa ra
mot s6 két ludn sau:

- M6 Séng Poc 1a méd nho, cin bién, vi vy dé
ki€m soat cat, phwong phap chén séi trong bang
ong cudn mém str dung 2 lwéi loc “vent - screen”
12 phti hop véi loi ich kinh té va diéu kién thiét bi
san c6 ctia mo;

- Trong céng tac thi cdng chén s6i tai mo cin
tién hanh bin mé via lai dung loai dan né (Gravel
pack charge) v&imat do 616/feet va;

- S6i chén thwong mai loai 12/20 la phu hop
giup kiém soat cat hiéu qua ma vin dam bdao
dwoc do tham tot cua lép so6i chen;

- Téc d6 bom sdi chén 5 ft/s va mat do soi
cheén dao dong trong khoang 0,5+1,0 ppg la t6i wu
déi véi diéu kién giéng tai mé Song Déc;

- Can nghién ciru va du bio trudc cic rii ro
trong thi cong chén séi trong bang 6ng cudén mém
dé kip thoi dwa ra phwong an khic phuc khi can
thiét;

Pong gop cua cac tac gia

Tac gid Tran Anh Quén lén ké hoach, tién
hanh thu thip, x Iy s6 liéu va kiém tra tién do
cong viéc. Nguyén Thé Vinh va Nguyén Tién
Hung tién hanh phén tich ly thuyét cac phwong
phap kiém soat cat trong khai thac dau khi.
Nguyén Hai An thu thap s6 liéu va chinh sira mét
sO ndi dung.
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