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LUA CHON SO PO CONG NGHE KHOAN TUAN HOAN NGUQC TRONG
KHOAN KHAI THAC NUOC NGAM O PONG BANG NAM BQ

Tréan Vin Chung
Lién doan Dia chat Thuy van — Dia chat cong trinh Mién Nam
(Bai nhan ngay 29 thang 05 nam 2008, hoan chinh swa chita ngay 10 thang 11 nam 2009)

TOM TAT: Céng nghé khoan tuan hoan nguoc la mét trong nhitng céng nghé khoan c6
hiéu qua rat cao khi khoan cdc giéng khoan khai thac nide quy mé 1om trong cdc ving tram tich
ba roi.

Cdc so do cong nghé khoan tuan hoan ngiegc gom:

— Bom ép dung dich vao khoang vanh khan

— Bom ly tam.

— Bom jet

— Bom bang mady nén khi

Tir cdc co s6 1y thuyét va thue tién dp dung cong nghé tuan hodn nguege vao sdn xudt, phdn
tich va lya chon so do cong nghé phit hop véi ving dong bang Nam Bé

1. PAT VAN PE

Cong nghé khoan tuan hoan ngugc (THN) hién nay duoc 4p dung rong rai tai nhiéu nudc trén
thé gidi trong khoan khai thac nudc dudi dét do tinh hiéu qua cao cia no. Tuy nhién, tai Viét
Nam, do nhiéu nguyén nhén khac nhau, cong ngh¢ nay chi méi dugc ap dung tai Lién doan
BCTV-DCCT mién Nam. Cac gleng khoan dugc thi cong bang cong nghé THN c6 hiéu suat khai
théc cao hon rat nhidu so véi cac giéng dugc thi cong bang cong ngh¢ thong thuong. Cong nghé
khoan THN c¢6 nhiéu so dd cong nghé khac nhau va viéc lya chon so dd phu hop voi muc dich va
diéu kién thi cong cua giéng khoan c6 ¥ nghia rit quan trong trong viéc t6 chtrc va tién hanh thi
cong cé hi€u qua.

2. CAC SO PO CONG NGHE KHOAN TUAN HOAN NGUQC

Cac so d6 cong nghé khoan THN hién dang duoc ap dung gom:

0 Bom ¢ép dung dich vao khoang vanh khan

0 Bom ly tam.

0 Bom jet

0 Bom bang may nén khi

2.1 Duy tri sy tun hoan bang viéc ép dung dich

Phuong phép nay dugc Fauck - mot k¥ su nguoi Uc phat trién. Trong so d6 nay (Hinh 1),
dung dich khoan duoc may bom piston hodc bom ép c6 ap sut cao bom vao khoang khong vanh
xuyén, cung véi mun khoan chay 1én mat dit bén trong bd dung cu khoan. Phuong phap nay
thuong dugc dung khi khoan trong da cting vi ap lyc bom s€ giup tao ra cac khe nut. Tuy nhién,
viéc ton that dung dich ciing 1a mot vin dé can quan tAm.
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Hinh 1. So d6 bom ép dung dich
2.2 Tuan hoan bang bom hiit véi bom chan khong

Trong so d6 nay (Hinh 2) dung dich ciing v6i mun khoan dwoc hut 1én bén trong can khoan
bang may bom ly tdm c6 kha ning hat duoc cac vt rin. May bom ly tdm nay duoc khoi dong
bing mot may bom chan khéng. Kha niang hut phu thudc vao tinh ning k¥ thuat ciia may bom,
theo 1y thuyét khoang gan 10m, trong thyc té chiéu sau hut chi khoang 5-7m tily thudc vao ty
trong cua dung dich khoan.

2.3 Tuén hoan biang bom phun

So d6 tudn hoan dung dich nay dya trén co ché hoat dong cua mot may bom phun nuéc nhu
1a mot may bom hit .May bom phun c6 thé dugc dit bén trén hodc dudi muc nude. Cac diéu kién
hoat dong cua so dd nay ciing twong tu nhu d6i voi s0 dd dung bom hat. Khi hoat dong, dong
nudc voi ap suét cao s& tao ra mot vung cé ap suat thap ngay sau n6 va nudc duge hit 1€n do sy
chénh 1éch ap suat nay. Véi cing mot duong kinh dng thi kha nang hat ctia phuong phap nay kém
hon so véi phuong phap dung may bom ly tam. Hién nay, phuong phap nay thuong dugc dung
nhu 14 phuong phéap bé trg cho khoan dung khi nén trong khoang 10m dau tién (Hinh 3).
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Hinh 2. So d5 THN ding may bom ly tim va bom chan khong
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Hinh 3. So d tudn hoan dung bom phun
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2.4. Phwong phép tuin hoan diing may bom nén khi

Quy trinh k¥ thuat bom bang khi neén dya trén mot nguyén ly rét phd bién, theo do nude
duogc hut 1én theo chiéu thing dimg trong 6ng hodc tir 16 khoan, ngudn ning luong cung cap 1a
khi nén. Trong qua trinh khoan tir 2 pha co ban ban dau 1a khi va nu6c s& chuyén thanh dong
chay 3 pha gdm khi, nu6c va chét rin.

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

Biéu 6 ap sudt/chidu su

pe
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‘ o 4 L3 phun khi
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" ‘ ddi voi can khoan dwong kinh 150: 6m3/ph

déi vei can khoan dwong kinh 200: 10m3/ph
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Hinh 4. So d tuan hoan dung khi nén
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Néu khi nén dugc ép vao phan bén dudi cua mot cot 6ng din dugc dat ngap trong nudce thi
khi nén nay s& dang 1én bén trong cot dng dudi dang cac bot khi. Myc dung dich trong ong cling
duogc dang 1én twong tng vai luu lugng khi ¢6 trong nuée cho dén khi nudc chay ra khoi dau trén
ctia cot 6ng dan. Néu khi nén duoc cung cip vao lién tuc s& xuit hién sy chénh 1éch trong luc
giita cOt nudc bén trong va cot nude bén ngoai éng din. Do trong luong riéng cua cot nudc bén
ngoai cao hon nén nudce s€ chay lién tuc tir bén ngoai vao trong 6ng dan, va nhu vay duy tri qua
trinh van chuyén nuéc va khi tir dudi 1én trén. Néu van tdc dong chay 1én duoc ting 1én khi ting
lwong khi nén dit dén muc c¢6 thé mang dugc cac chit rén thi hé théng nay cé thé duoc ap dung
cho cong tac khoan. Phuong phap khoan tuan hoan ngugc str dung méay nén khi hién dang dugc
ap dung rong rai trong khoan khai thac nudc ngam.

3. PHAN TiCH, LUA CHON SO PO CONG NGHE KHOAN TUAN HOAN NGUGC PHU
HOQP VOI VUNG PONG BANG NAM BQ

3.1 So' @6 bom ép dung dich

Phuong phap nay chi phu hop khi khoan nhing 16 khoan c6 duong kinh tuong d6i nho. Ty 18
gitta khoang vanh xuyén va can khoan chi khoang 1:2,5. Ngoai ra, van toc dang cua dung dich
cung mun khoan bén trong can khoan nho (0,8 - 1,8m/s). Vi vdy, so d6 cong nghé nay khong phu
hop voi ving dong bang Nam B9 (nguon: So tay ky thuat khoan — WIRTH).

3.2 So d6 dung bom hiit va bom phun

Ca hai so d0 cong nghé nay déu c6 diém chung 1a kha ning hat cua thiét bi bom bi han ché (6
- 8m d6i voi phuong phap bom hut bang may ly tam va it hon néu dung may bom phun), vi viy
chi co the khoan dugc cac giéng khoan c6 chidu sau khéng 16n (nhé hon 100m). Khi tinh toan cac
thong s6 thily lyc khi khoan cac giéng khoan duong kinh 16n st dung cong nghé¢ THN véi may
bom ly tdm, phuong trinh can bang 4p suat dwoc thé hién nhu sau: Py =P, - P,-Py-P-P,- Py
Trong do:
Py ap luc hut cia may bom ly tdm
P, ap suét khong khi
Py ap suit boc hoi
P ton that ap suat do tang ty trong dung dich
Pt ton that ap suat do ma sat khi tudn hoan dung dich
P.: ton that ap suat do gia toc ctia dung dich trong can khoan
Py t6n tht ap suat do thay d6i huéng dong chay dung dich
Céc ton that ap suat nay dugc tinh theo cac cong thirc sau:

P=H,(p,-p,)g
_k(H,+H,)v,p,

o 24,
P — pw'v;
¢ 2
2
w.p,.v
Pk — pw p
2
Trong do:

H,: chiéu sau 16 khoan.

H,: chiéu cao dung dich dang 1én trén muc dung dich trong giéng
pp: ty trong dung dich bom vao 16 khoan

pyw: ty trong dung dich chdy ra khoi 16 khoan

g: gia tdc trong truong
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k: hé sb ton that do ma sat
Vp: van toc dong dung dich trong 6ng khoan
d,: duong kinh trong ctia dng khoan
w: hé s6 tén thit do ma sat phu thudc vao thiét ké dau giéng
Tur cac cong thuc trén, chiéu cao hut tbi da cua may bom co thé tinh:

B 2d, [po -p,—H, (pw —pp)g]—k(]—]ot +H0)v12,pw —dwpwv; —wpwvf,dw
B 2.g.p,d,
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Hinh 5. Quan h¢ giira chi€u sau hut va chi€u sau 16 khoan
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Ngoai ra, vi€c van hanh cac mdy bom ly tim ciing tuong dbi phrc tap tai cong trinh. Vi cac Iy
do nay, ca 2 so dd cong nghé trén déu khong phu hop voi vung nghién ctru, ching chi c6 thé ap
dung nhu 1a mot phuong 4n b tro cho phuong phap tuan hoan bang khi nén khi khoan nhimng
mét dau tién.

3.3 Khoan tuin hoan ngwogc dung khi nén

Phuong phap nay c6 nhiéu uu diém nhu cac thanh phan dwoc hat 1én bén trong 6ng dan gom
khi, nuéc va mun khoan khong tac dong truc tiép dén cac bo phan cia may bom. Ngoai ra, néu
dit dng dan khi bén ngoai 6ng dan nude thi kha ning tai va kich thudce cia mun khoan trong dng
dugc ting 1én. Diém quan trong nhat v6i so dd nay 1a c6 thé khoan duoc cac giéng khoan co
chiéu sau rét 1on. Khi ap dung hé théng bom nén khi, can xac dinh dugc hé sb ngap cua thiét bi
bom. Hé s6 ngap nay duogc xac dinh bang cong thirc:

a= iy ——2>0,5

h, +h,

Céc tai lidu thong ké va khao sat cho thay rang ty 18 giita chidu sdu dén 15 phun khi (ho + hg)
va chiéu sau cua 16 khoan (ho + hg + hy) trong khoang tir 1:4 dén 1:10. Vé6i diéu kién may méc
thiét bi hién c6 & Viét Nam, c6 thé khoan cac giéng c6 chiéu sau téi 1000m bing so d6 cong nghé
nay (Hinh 6).

Céc thong sb quan trong ctia phuong phap bom nén khi 1a kha ning ning va vén téc dong
chay cua no. Trén Hinh Error! Reference source not found.6, hg 1a chiéu cao nang tai thoi diém
h¢ thong bom bét dau hoat dong, hd 1a chiéu cao néng trong qua trinh lam viéc binh thuong. Van
tdc dong chay cua hé thong bom c6 quan hé mat thiét véi luu luong khi nén phun vao trong ong
dan. Khi lugng khi nén nam trong mot khoang duoc xac dinh, van tbc dong chay sé ting cung vi
su gia ting lugng khi nén. Khi lugng khi nén vuot qua gisi han xac dinh, van tc clia dong chay
s& giam khi Iuu luogng khi ting 1én. Hinh Error! Reference source not found.7 giai thich moi
quan hé giita van tdc va luu luong khi. Khi luu luong khi 13 Qoair, van tdc 16n nhét caa hé thong
bom 13 Qdismax; khi luu lwong khi bing Q'air thi luu lwong khi twong dbi nho nhit. Luu lwong
khi twong d6i W = Qair/Qdis, Wmin c6 nghia 1a d6i véi timg don vi nudc duoc bom 1én luong
khi tiéu thu 1a nhé nhét
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Hinh 6. So d6 ngp cta hé thong bom
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Hinh 7. So d thé hién quan h¢ giira van tc bom va luu lugng khi
Khi W 1a nho nhét thi hé théng bom nén khi s€ ti€u thu nang lugng it nhét. Trén thuc té, qua
trinh 1am viéc cua hé thong bom nén khi 1a mot tién trinh bién ddi nang luong, trong d6 ning
luong gidn né tao ra khi khi nén gidn nd trong nude dugce bién thanh thé ning cua nudce. Cot nude
s& tiéu thy mot luong ning lwong khi chay trong cot éng dan, diéu nay din dén van dé vé hiéu
suit cua hé théng bom nén khi. Trén thuc té, hé théng bom nén khi 1a hé théng bom c6 hiéu suét
thap. Hoat dong giai phong nhiét ctia khi nén gan gidng v6i phuong trinh sau:

4,=[" pdv=P0,In(P/P,)

Trong phuong trinh nay:
A;: hoat dong giai phong nhiét cia khi nén
P,: 4p suit khi quyén
P: 4p suét caa khi nén
Q: luu lwong khi véi ap suat P
Q.: luu lwong khi véi ap sudt khi quyén
Van toc dang 1én cua dung dich bén trong qﬁn khoan cin phai 16n hon hoidc bang toc do lefmg
cia mun khoan d¢ dam bao mun khoan trong cén khoan luén ¢ trang thai lo limg (khong bi lang
dong). Van toc dé co thé tdi mun khoan 1€n bé mat c6 thé dugc xac dinh theo cong thirc thuc
nghiém sau:

rl

12
V.. =572x {M}

Trong cong thirc nay: Vy: van tbc dang nho nhét cua dong dung dich bén trong can khoan
(m/s); df: duong kinh cia mun khoan (m); rf: ty trong cila mun khoan va rl: ty trong ctia dung
dich khoan. So véi cac phuong phéap duy tri tudn hoan khac nhu bom ly tdm hoic bom phun, hiéu
sudt ctia phuong phép khoan st dung khi nén cao hon rat nhiéu. Pac biét, khi chiéu sau cua 15
khoan cang 16n thi hiéu suat ctia phuong phap dung khi nén cang cao do kha nang hut va tai mun
khoan ctia no, trong khi hiéu suit cua cac phuong phap khac giam 6 rét do gisi han vé kha ning
hat (xem Hinh Error! Reference source not found.8)
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Phwong phap bom nén khi

N
= g

Tién d4 khoan

Hinh 8. So d so sanh hiéu suét ctia cac phuong phap duy tri tuan hoan
Tuy nhién, phuong phap khoan dung khi nén tuan hoan dung dich khong thé bit dau khoan
ngay tur mat dat. Trong khoang tir 6 d€n 10m dau tién can phai st dung cac phuong phap khac dé
khoan nhu dung bom jet (phun) hodc bom ly tdm (xem Hinh 9Error! Reference source not

found.)
Dé chéng sép 18, tit ca Co tflé bt du khoan tir
cac phrong phap khoan he d4 sau. ...
déu bit du tir.....
00 o gy 0,0
[——f3+—F Khoan bing bom ly
[N B D tim va bom jet, 1
R O SR B khoan day nuwéc
vML_rcnu’d’cﬁIﬂl B oml— — |- —|—
_ | I I
60m
e A N Bom nén khi véi
N -s— 6 sdu ngap cia lé
- b~ —— - 14— N phun véi t§ 18
[\ he : HE = 1
o:HE=1:.2
S vy = Wy
L6 phun oD L 00m
Hinh 9. Cic phuong phéap dé khoan bang cong ngh¢ THN
4.KET LUAN

Ttr cac phan tich trén cho thdy riang so do cong ngh¢ s dung may nén khi la hoan toan phu
hop khi thi cong cac gleng khoan khai thac tai ving ddng bang Nam Bo. Thuc té ap dung tai Lién
doan DCTV-DCCT mién Nam cho thiy ring v&i may nén khi co ap suit lam viéc trung binh la
7kg/cm® (loai may nén khi thong dung) c6 thé khoan duoc cac giéng khoan sdu dén 500m voi
duong kinh khoan nhd nhét 13 400mm. Hién nay, cac loai mdy nén khi déu co & tat ca cac don vi
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thi cong, vi vy, viéc ap dung cong nghé khoan THN véi so dd cong nghé ding may nén khi 1a
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 Hydrogeology 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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