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Lién doan Dia chét Thiy vin — Dia chét cong trinh Mién Nam
(Bai nhén ngay 29 thang 05 ndm 2008, hoan chinh siza chita ngay 10 thang 11 nam 2009)

T OM TAT: Cong nghe khoan tudn hoan ngugc la mét trong nhitng cong nghé khoan c6
hiéu qua rat cao khi khoan cdc giéng khoan khai thac nwée quy mé lom trong cde ving tram tich
bo roi. )

Céc so dé céng nghé khoan tudn hoan nguoc gom:

— Bom ép dung dich vao khoang vanh khdn

— Bom ly tam.

— Bom jet

— Bom bang mdy nén khi

Tir cdc co so ly thuyet va thiee tién dp dung cong nghé tudn hoan nguge vao san xudt, phdn
tich va hea chon so dé cong nghé phit hop véi ving dong bang Nam B6

1. DAT VAN PE

Céng nghé khoan tudn hoan nguqe (THN) hién nay dugc 4 ap dung rong rai tai nhidu nudc trén
thé gioi trong khoan khai thac nuéc dudi dat do tinh hiéu qua cao clia né. Tuy nhién, tai Viét
Nam, do nhiéu nguyen nhén khic nhau, céng nghé nay chi mdi dugc ap dung tai Lién doan
DPCTV-DCCT mlen Nam. Cac gleng khoan dugc thi cong bing céng nghé THN co hi¢u sut khai
théc cao hon rit nhleu so vdi céc giéng dugc thi cong bing cong ngh¢ thong thucmg Cong nghe
khoan THN c6 nhiéu so do cong nghe khdc nhau va vi€c lya chon so 46 phu hop v6i muc dich va
diéu kién thi cong cua giéng khoan c6 v nghia rit quan trong trong viéc t6 chirc va tién hanh thi
cong cé hig¢u qua.

2. CAC SO PO CONG NGHE KHOAN TUAN HOAN NGUQC

Cic so dé cong nghé khoan THN hién dang duoc 4p dung gdm:

o Bom ép dung dich vao khoang vanh khan

o Bom ly tdm.

o Bom jet

o Bom bang may nén khi

2.1 Duy tri su tudn hoan bing viée ép dung dich

Phuong phap nay dugc Fauck - mét k¥ su ngudi Uc phat trién. Trong so dé nay (Hinh 1),
dung dich khoan dugc may bom piston hodc bom ép c6 4p sudt cao bom vao khoang khéng vanh

xuyén, cung véi mun khoan chay lén mat d4t bén trong bd dung cu khoan. Phuong phép nay
thudng duge dung khi khoan trong da cimg vi dp luc bom s€ gitip tao ra cdc khe nit. Tuy nhién,

viéc tdn tht dung dich ciing 1a mt vin d& cin quan tam.
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Hinh 1. So d bom ép dung djch
2.2 Tun hoan biing bom hiit véi bom chan khéng

. Trong so dd nay (Hinh 2) dung dich cling v6i min khoan dugc hiit 1én bén trong cin khoan
bang mdy bom ly tdm c6 kha ning hut duoc cic vit rdn. May bom ly tim nay duoc khéi dong
bang mét mdy bom chén khéng. Khd ning huat phy thuée vao tinh ning ky thuit cia mdy bom,
theo ly thuy€t khoang gan 10m, trong thuc té chiéu sau hit chi khoang 5-7m tiy thudc vio ty
trong cta dung dich khoan.

2.3 Tuin hoan bing bom phun

So dd tudn hoan dung dich nay dua trén co ché hoat déng ctia mét may bom phun nudc nhu
la m§t may bom hut .May bom phun co thé duoc dat bén trén hodc dudi muc nude. Cac diéu kién
hoat dong clia so dd nay ciing tuong tu nhu déi véi so do ding bom hit. Khi hoat dong, dong
nudce véi p sudt cao sé tao ra mot ving ¢ ap sufi:c thdp ngay sau né va nudc duge hut 1én do sy
chénh I&ch &p suét nay. Vi cing mét duong kinh dng thi kha ning hut ciia phuong phép nay kém
hon so v6i phuong phép dung may bom ly tim. Hién nay, phuong phdp nay thuong duoc ding
nhur 1 phuong phap b tro cho khoan diing khi nén trong khoang 10m dau tién (Hinh 3).
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Hinh 2. So db THN ding may bom ly tim va bom chin khong
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Hinh 3. So d tudn hoan ding bom phun
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2.4. Phwong phép tuin hoan diing miy bom nén khi

Quy trinh ky thudt bom béang khi nén dya trén mot nguyén ly rat phd bién, theo d6 nuoce
dugc hit Ién theo chiéu thing dimg trong dng hoic tir 16 khoan, nguon ning luong cung cép 1a
khi nén. Trong qua trinh khoan tir 2 pha co ban ban dAu 1 khi va nuéc s& chuyén thanh dong
chéay 3 pha gom khi, nuéc va chét rén.

Phuong phap hoat dong cuia bom nén khi dugc mo ta nhu sau (Hinh 4):

1 My nén khi
2 Dau quay
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Hinh 4. So db tudn hoan ding khi nén
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Néu khi nén dugc ép vao phén bén dudi cia mot cht éng dan duoc dit ngap trong nude thi
khi nén nay s& ddng 1én bén trong c6t éng dudi dang cac bot khi. Myc dung dich trong ong cling
duoc dang 1én tuong mg vdi luu lugng khi c6 trong nudce cho den khi nudc chay ra khoi dau trén
clia c6t ong din. Néu khi nén dugc cung cép vao lién tuc sé xuét hién su chénh léch trong luc
gifta ¢t nudc bén trong va cdt nudc bén ngoai éng dén. Do trong lugng riéng cta cdt nude bén
ngoai cao hon nén nudce s€ chay lién tuc tir bén ngoal vao trong 6ng din, va nhu vy duy tri qua
trinh van chuyén nudc va khi tir dudi Ién trén. Néu vin toc dong chay 1én dugc ting 1én khi ting
lugng khi nén di dén mirc c6 thé mang dugc cac chét ran thi hé thong nay c6 thé dugc 4p dung
cho cong tac khoan. Phuong phap khoan tuin hoan ngugce sir dung may nén khi hién dang dugc
ap dung rong rdi trong khoan khai thac nudc ngam.

3. PHAN TICH LUA CHON SO PO CONG NGHE KHOAN TUAN HOAN NGUQC PHU
HQP VOI VUNG PONG BANG NAM BQ

3.1 So' @ bom ép dung dich

Phuong phéap nay chi phu hop khi khoan nhiimg 18 khoan cé duorng kinh tuong déi nho. Ty 18
glua khoéng vanh xuyén va can khoan chi khoang 1:2,5. Ngoai ra, van téc dang cia dung dich
cung mun khoan bén trong can khoan nho (0,8 - 1,8m/s). Vi vay, so dd cong nghé nay khéng phi
hop véi viing ddng bang Nam Bo (ngudn: Sé tay ky thuat khoan — WIRTH).

3.2 So @6 ding bom hat va bom phun

Ca hai so d6 cong nghé nay déu co diém chung 14 kha niing hut ctia thiét bi bom bj han ché (6
- 8m dbi v6i phuong phap bom hit béng may ly tdm va it hon néu ding may bom phun), vi véy
chi co the khoan dugc cac g:eng khoan c6 chiéu sau khéng 16n (nho hon 100m). Khi tinh toén cac
thong <6 thay luc khi khoan cac giéng khoan dudng kinh 16n sir dung cong ngh¢ THN véi may
bom ly tdm, phuong trinh cin bing 4p suit dugc thé hién nhu sau: P, = P, -P,-P,-P,-P,- Py
Trong do:

P.: ap hrc hut ctia may bom ly tim

P,: ap suat khong khi

Py ap suat boc hoi

Py: ton that ap suat do ting ty trong dung dich

Py ton thit ap suat do ma sat khi tuan hoan dung dich

P ton thit ap suat do gia toc ctia dung dich trong cin khoan

Py ton thét ap suat do thay dbi hudng dong chay dung dich

Cac ton thét ap suét nay duoc tinh theo céc cong thirc sau:

P,=H,(p,-p,)g

P k(Hm +H0).vf,pw
! 2d,
P — pw'vi
¢ 2
2
w.p, .V
}i. - pw P
2
Trong do:

H,:: chiéu sau 15 khoan.

H,: chiéu cao dung dich dang 1én trén myc dung dich trong giéng
Pp: ty trong dung dich bom vao 15 khoan

Pw: ty trong dung dich chay ra khéi 16 khoan

g: gia tdc trong trudong
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k: hé 6 ton thét do ma sat
Vp: Vén tdc dong dung dich trong 6ng khoan
dy: dudng kinh trong cua ong khoan
w: hé s6 tén thit do ma sat phy thuge vao thiét ké dau gxeng
Tir cac cdng thic trén, chiéu cao hut t6i da ciia may bom c6 thé tinh:

_2d, [po g =H (o —p,,)g]—k(Hm +H,)v,p, ~ PV, = Wp,v,d,
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Chiéu sau 16 khoan, m
cho thay sy phu thudc cta chiéu sdu hit cia may bom doi voi chiéu sdu cua 16 khoan khi
duong kinh can khoan 12 0,1m tng véi cac ty trong khéc nhau cia dung dich.
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Hinh 5. Quan hé giira chiéu siu hut va chiéu sau 16 khoan
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Ngoai ra, viéc van hanh cadc may bom ly tdm cling tu'ong d6i phirc tap tai cong trinh. Vi céc ly’
do ndy, ca 2 so db cong nghé trén déu khéng phi hop vorl ving nghién clru, ching chi co thé ap
dung nhu 12 mét phuong 4n bd tro cho phuong phap tudn hoan bing khi nén khi khoan nhimg
mét dAu tién.

3.3 Khoan tuin hoan ngwoc ding khi nén

Phu‘ong phap nay c6 nhiéu wu diém nhu cac ‘thanh phan duoc hut 1én bén trong dng dén gom
khi, nu6c va mun khoan khéng tac dong truc tiép dén cac b6 phan clia may bom. Ngoai ra, neu
dat ng dan khi bén ngoai 6ng din nudéc thi kha nang tai va kich thudc cua mun khoan trong bng
dt.rorc tang lén. Piém quan trong nhét véi so do nay la c6 thé khoan dugc cac giéng khoan c6
chiéu sau rat 16n. Khi 4p dung hé thong bom nén khi, cdn xdc dinh dugc hé sb ngp cla thiét b
bom. Hé sb ngdp nay dU’O’C xé4c dinh bang cong thirc:

a= —h— 20,5
h; +h,

Cac tai liéu thong ké va khao sét cho thiy ring ty 1¢ gitta chiéu sau dén 15 phun khi (ho + hg)
va chleu sau cuia 16'khoan (ho + hF_ + hy) trong khoang tu 1:4 dén 1:10. Vm diéu kién may moc
thiét bi hién c6 & Viét Nam, c6 thé khoan céc giéng co chiéu sdu t6i 1000m bang so db cong nghé
nay (Hinh 6).

Céc théng sb quan trong cua phuong phép bom nén khi la kha nadng nang va vén téc dong
chay ciia né. Trén Hinh 6, ho 1 chiéu cao ning tai thdi diém h¢ thdng bom bit diu hoat dong, hd
la chiéu cao néng trong qua trinh lam viéc binh thudng. Vén téc dong chay cuia hé thong bom cé
quan h§ maét thiet véi luu h.rqmg khi nén phun vao trong éng din. Khi luong khi nén nim trong
mét khoang dugc xac dinh, van téc dong chay s& tang cung vai sy gla ting lugng khi nén. Khi
lugng khi nén vurgt qué giéi han xdc dinh, vén tbc clia dong chay s& giam khi Iuu luong khi ting
1én. Hinh 7 glél thich mdi quan hé gitra vin tc va luu luong khi. Khi luu lugng khi 13 Qoair, vin
toc 16n nhat clia hé théng bom Ia Qdismax; khi luu lugng khi bang Q'air thi luu lugng khi tuong
d6i nho nhit. Luu lugng khi tuong dbi W = Qair/Qdis, Wmin c6 nghia la dbi véi timg don vi
nuée duge bom 1én lugng khi tidu thy 14 nhé nhét

— Whi Vi

hg = Chidncan xa

RE = Chi#usiu nedn
hy = Chidu dai doan dng dwol

Hinh 6. So d6 ngap cua hé théng bom
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Hinh 7. So db thé hién quan hé giira vin téc bom va hru lugng khi
Khi W Ia nho nhét thi hé théng bom nén khi s& tiéu thy ndng lugng it nhét. Trén thyc té, qua
trinh 1am viéc cta hé théng bom nén khi 12 mdt tién trinh bién dbi ning lugng, trong dé ning
luong gidn nd tao ra khi khi nén gidn né trong nuéc duge bién thanh thé ning cla nude. Cot nudce
s& tidu thu mot lugng ning luong khi chay trong cét dng din, diéu ndy dan dén vin dé vé higu
suét ctia hé théng bom nén khi. Trén thuc té, hé théng bom nén khi 1a hé théng bom ¢6 hiéu suit
thip. Hoat déng giai phong nhiét ctia khi nén gan giéng voi phuong trinh sau:

4= [ pav=P0,1n(P/P)

Trong phuong trinh nay:
A;: hoat dng giai phong nhiét ctia khi nén
P,: ap suit khi quyén
P: 4p sudt ctia khi nén
Q: Iuu lugng khi v6i ap sudt P
QD Iuru Iwong khi véi 4p sult khi quyén
Vin téc dang 1én cla dung dich bén trong can khoan can phai 1én hon hodc bang téc do lang
ctiia mun khoan dé dam bao miin khoan trong cin khoan ludn ¢ trang théi lo Iimg (khong bi ling

dong). Vén téc dé c6 thé tai min khoan 1én bé mit c6 thé duoc xac dinh theo cong thic thuc
nghiém sau:

V. =5 72{@?
Fi

Trong cong thirc ndy: Vi, van tdc dang nhoé nhit cua dbng dung dich bén trong cin khoan
(m/s); df: duong kinh ciia mun khoan (m); rf: ty trong ctia mun khoan va rl: ty trong clia dung
dich khoan. So vé6i cac phuong phap duy tri tudn hoan khac nhu bom ly tdm hodc bom phun, hi¢u
suét clia phuong phép khoan sir dung khi nén cao hon rét nhiéu. Pic biét, khi chiéu sau cua 15
khoan cang 16n thi hidu suét clia phuong phap dung khi nén ca.ng cao do kha ndng hut va tdi min
khoan ciia né, trong khi hiéu suét cia céc phuong phép khéc gidm r& rét do gi6i han vé kha ning
hit (xem Hinh 8)
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Hinh 8. So d6 so sanh hi¢u suét cta cac phuong phap duy tri tudn hoan

Tuy nhién, phuong phéap khoan dung khi nén tuin hoan dung dich khong thé bét dau khoan
ngay tir mit dit. Trong khodng tir 6 dén 10m dAu tién cin phai sir dung céc phuong phép khac dé
khoan nhu ding bom jet (phun) hodc bom ly tdm (xem Hinh 9)

R
Dé chéng sap 18, tht ca C6 thé bat dbu khoan tir
céc phuong phﬁp khoan df sdu.....
déu bit dau ti... ho
L . 09
l—“:_-:_ :—:%__- Khoan biing bom ly
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Hinh 9. Céc phuong phap dé khoan bing céng nghé THN

4. KET LUAN

Tir cac phén tich trén cho thdy ring so do cong nghé sir dung may nén khi 12 hoan toan phu
hop khi thi cong cac gleng khoan khai thic tai vmlg doug béng Nam B¢. Thuc té ap dung tai Lién
doan PCTV-DCCT mién Nam cho thdy ring véi may nén khi c6 ap suét 1am viéc trung binh 1a
7kg/cm?® (loai may nén khi théng dung) c6 thé khoan duoc cac giéng khoan sdu dén 500m véi
dudng kinh khoan nhé nhét 12 400mm. Hién nay, cic loai may nén khi déu c6 & tat ca cac don vi
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thi céng, vi vy, viéc 4p dung cong nghé khoan THN véi so dd cong nghé dung may nén khi 12
hoan toan kha thi.

SELECTING A PROPER TECHNOLOGICAL PROCESS USING REVERSE
SYSTEM DRILLING METHOD FOR GROUNDWATER EXPLOITATION IN
SOUTHERN VIETNAM

Tran Van Chung
Division of Hydrogeolcgy and Engineering Geology for the South

ABSTRACT: Reverse circulation drilling is one of the most effective drilling method on
drilling of high capacity water supply wells in soft sedimentary aquifer.

Technological process of reverse system are:

— Counter flush drilling system

— Suction drilling system.

— Suction jet drilling system

— Air-lift drilling system

Based on drilling theory and reality of applying of RC drilling method, all the RC drilling
systems will be analyzed for choosing the suitable system for Nambo area.
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