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KET QUA AP DUNG CONG NGHE KHOAN TUAN HOAN NGUQC
TRONG KHOAN KHAI THAC NUGC DUOGI PAT
O NHON TRACH - PONG NAI

NGUYEN DUY TUAN, NGUYEN XUAN THAO, Vién Cong nghé khoan

Tom tat: Mgt trong cdc nguyén nhan lam suy thodi va hu hong giéng khai thac mede dwdi
dat ¢ khu cdng nghiép Nhon Trach - Pong Nai 1a do cac giéng truce day deu thi cong bang
phuong phap khoan xoay tuan hoan thudn. Pdy la phwong phdp c¢é nhiéu nhwoc diém khi
khoan cac giéng khai thac nuéce trong dia tang tram tich Pliocen ¢ Nhon Trach. Trong pham
vi bai bao, cac tac gid trinh bay mgt so két qud ban dau vé ap dung cong ngh¢ khoan tuan
hoan nguwoc dé khoan cac giéng khai thic mede trong dia tang tram tich ¢ Nhon Trach —
bong Nai. Phurong phdp duy tri nuoc rua tuan hodn nguwoc bang khi nén cé wu diém la cac
thanh phdn duoc d‘ay Ién tur gleng khoan gom khi, nwéc va min khoan (dong ba pha) khdng
tac dong truc tiép dén thanh giéng khoan va khéng dnh huong dén ddc tinh cua tang chia
nude. Piéu ndy it nhiéu da cé nhitng tac déng tich cuc téi tudi the cua giéng ciing nhw ndng

cao hi¢u qua khi thi céng.
1. Mé& dau

Trong nhimg nim gan day, nhu cau nudc sach
cho sinh hoat & khu cong nghiép Nhon Trach ngay
cang gia tang; trong khi d6 luu lugng cac giéng
khai théc ngay cang suy giam.Nudc ngam ding
cho sinh hoat & khu cong nghiép Nhon Trach —
DPong Nai chii yéu duoc khai théc trong tang tram
tich Pliocen. Pay 1a tAng c6 ngudn nudc doi dao,
sach va it bi nhiém ban, nhung ciu truc dia tang
khé phuc tap bao gom: cét, cat sét, sét cat co lan
san soi thach anh.

Mot trong cac nguyén nhan gy ra suy giam
luu luong gleng la do cac giéng khai thac trudc
day déu thi cong bang phuong phép khoan xoay
tuan hoan thuan truyén thong bay 1a phuong
phép c6 nhiéu nhuoc diém khi khoan khai théc
nude dudi dét trong dia tang tram tich bé roi nhu
tram tich Pliocen & Nhon Trach - Bong Nai.

Dé dam bao yéu cau thiét ké, chat luong
giéng khai thac va cong suat khai thac, céc tac
gia da lya chon phuong phap khoan tuan hoan
nguoc dé thi cong cac giéng khoan khai thac
nude trong dia tang tram tich Pliocen & khu
cdng nghiép Nhon Trach - Bong Nai.

2. Pic diém tang chira nwéc trong tram tich
Pliocen (N2)

Tang chira nuée nay dugc phan b rong rai
o phan trung tdm, phia Déng va Bong Bic va
nam dudi tang Pleistocen.
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Thanh phan dat da trong tram tich Pliocen
gom cat, cat sét, sét cat, d6i noi co 1an it san, soi
thach anh mau triang. Phan trén bi phong hoa
manh, mau loang 16 chira nhiéu san soi Laterit
mau nau gu. Tiép theo 1a I6p sét bot ton tai trén
toan bo dién tich tang chira nu6c; day chinh la
tang cach nuéc lam giam céc yéu té gay nhiém
ban cua tang chira nuéc. Dudi 16p sét bot 1a
tang chira nudc, thanh phan dat gdom cét lan san
soi day tir 36m dén 60m.

Két qua quan tric tai 38 giéng khoan cho
thiy, luu lugng trung binh dat tir 3l/s dén 191/s.
Hé s6 dan nuéc (Km) cta tang chira nuéc tir 300
dén 720m?/ngay. Muc nuéc tinh tir 5m dén
20m, dao dong trong nam thuong tir 17m dén
19m.

K&t qua tinh toan cho thdy trit lrong nudc &
tang chira c6 thé dat téi 110.000m3/ngay.

Két qua thi nghiém, phan tich mau nuéc
cho thay nudc & tang chira c6 tong do khoang
hoa tir 0,03mg/l dén 0,12mg/1; d6 pH = 6,8;
ham lugng CI tir 3,55mg/l d&én 14mg/l; ham
lwong SiO, tir 12,2mg/l dén 19mg/I; CO; ty do
tir 8mg/l d¢én 10,2mg/l; nude trong khdng mau,
khong mui, khong vi va khong bi 6 nhiém do
cac chat thai bé mat. Nhu vay, chit lwong
ngudn nudc rat tét.



3. Luwa chon cdng nghé khoan tuan hoan
nguoc trong tram tich Pliocen & Nhon Trach
- Pong Nai

Trong cong nghé khoan tuan hoan nguoc ¢6
nhiéu phuong phap (duy tri nudc rua tuan hoan
nguoC trong hé tuan hoan giéng khoan nhu:
phuong phap bom ép; phuong phap dung may
bom ly tdm, mdy bom chan khéng, may bom
phun va phuong phép diung may nén khi. Moi
phuong phap déu c6 wu nhuoc diém va pham vi
&p dung riéng. Tuy nhién, trong thuc té, phuong
phap dung may bom ly tdm va phuong phép st
dung may nén kh| dé duy tri nuwdc rira tuan hoan
nguoc trong giéng khoan 1a phé bién nhit.

Tién do khoan
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Hinh 1. Tién dé khoan phu thuéc vao phirong
phap duy tri medc rira tuan hodn nguoc trong
giéng khoan
1- Phwong phdp duy tri nuéc rira tuan hoan
ngueoc bang khi nén; 2- Phuong phép duy tri
nude rira tuan hodn nguoc bang mdy bom ly tim

Phuong phap st dung may bom ly tam kha
don gian, nhung hiéu suat khong cao do gigi
han hat cia may bom ly tam, dac biét dbi vai
cac giéng khoan duong kinh 16n va sau.

Déi véi diéu kién dia ting chia nuéc trong
tram tich Pliocen, céc tac gia lua chon phuong
phép khoan xoay két hop voi duy tri nudc ria
tuan hoan nguoc bang khi nén. Pay 1a phuong
phap dua trén nguyén ly bom airlift. So vai
phuong phap str dung may bom ly tim, phuong
phap nay dat hiéu suat cao, dic biét ddi vai cac
giéng khoan duong kinh 16n va sau.

Hinh 1 tac gia trinh bay su phu thudc hiéu
suat khoan vao phuong phap duy tri nuéc ria
tuan hoan ngugc.

Phuong phéap duy tri nudc rira tuan hoan
nguoc bang khi nén co wu diém la cac thanh
phan duoc day lén tir giéng khoan gom khi,
nudCc va mun khoan (dong ba pha) khong tac
dong truc tiép dén thanh giéng khoan va khang
anh huong dén dac tinh cua tang chira nudc.

’/‘r 3 I-choong khoan; 2- budng phoi khi;
4 w ! ! 3- ong dan khi; 4- myc nude thuy tinh;
'\q é P 5- mun khoan; 6- ong dinh hudng;
. L 7- bong bong khi; 8- may nén khi;
34 a 9- Tyd dan khi; 10- can chu dong;

11-d4u xa nhich; 12- Tyd xa;
13- ban rd to; 14- myc nudc giir on dinh
thanh giéng; 15- hé dung dich

Hinh 2. So' d6 duy tri nuéc rira tuan hoan
nguroc bang khi nén
ho- chiéu cao day cét nwéce tinh tir muee nuéce
thay tink, m; he- chiéu su ngdp cua busng phoi
khi tinh ter muec nwoc thuy tinh,m; hy- chiéu dai
con lgi cua 16 khoan

Tt hinh 2 ta thiy, khi nén tir may nén khi
theo tuy 6 9 va dng dan khi 10 han gan két voi
can khoan xudng budng phéi khi 2. Khi khi nén
vao budng 2 s& tao 1&n su chénh léch &p suét va
duéi tac dung caa &p suat khi nén, nudc ria va
mun khoan dugc van chuyén Ién phia trén.

biém guan trong nhat cua phu(rng phap duy
tri nudce rira tuan hoan nguoc trong giéng khoan
bing khi nén 1a lru luong khi nén dé van
Chuyen mun khoan va dong nuéc rua Ién mat
dat va hé sd ngap cua buong phdi khi trong
giéng khoan.

Hé sb ngap cua budng phdi khi dwoc xac
dinh bang céng thirc sau [2, 3] :
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= e = h—E >0,5 Q)
he +h, H
trong do: ho; he- xem chu thich & hinh 3; H= ho
+he - tong chiéu cao day cot nudc tinh tir chiéu
sdu dat budng phéi khi, m;
Thuc té theo s6 liéu thong ké va quan trac
[1] cho thay ty I& giita chiéu cao day cot nudc
tinh tir chiéu sau dat budng phdi khi H véi chiéu
sau 16 khoan (ho + he + hu) nam trong khoang
tr 0,25-0,1 12 hop Iy.
Luu lwgng khi can thiét dé van chuyén man
khoan va dong nudc rira 18n mat dat duoc xac
dinh theo cbng thuec:

Q= In[%j @

trong d6: Q, - lwu lugng khi can thiét ¢ van
chuyén mun khoan va dong nuéc rira 1én mat
dat, m’/s; Q- hru luong dong nuéc rira van
chuyén 1én mat dat, m%/s; P, - &p suit trong
giéng khoan tai chiéu sau dit budng phdi khi,
MPa; P, - ap suat khi quyén (4p suat khong khi
tai miéng giéng khoan), MPa; 7= 0,3 - hiéu
Suat van chuyén.

Tir cac két qua thuc nghiém cho thiy 7
thay doi phu thudc vao téc do dong khi nén; gia
tri 7 nho nhat khi tdc do dong khi bang 1ms.

4. Két qua ap dung cong nghé khoan tuan
hoan ngwoc khai thac nwéc duéi dit & Nhon
Trach - Pong Nai

Dé khoan 16 giéng khai thac nudc dudi dat
bang céng nghé tuan hoan nguoc, cac tac gia da
lya chon thiét bj va dung cu khoan nhu sau:

1. May khoan YPB-3AM-500 da duoc cai
tién ding dé khoan khai thic nudc dudi dat
bang cong nghé khoan rira nguoc.

2. Dung cu khoan gom: bo can khoan
duong kinh ngoai 127mm, day 9mm, dai 3m cé
han ng dan khi nén CS 33x27mm;

3. Choong khoan ba canh duong kinh
650mm; 550mm;

4. May nén khi PDS -750.

Céc giéng khai thac nude dudi dit & Nhon
Trach - Pong Nai dugc khoan thim do duong
kinh 120mm, tur O, Om - 80,0 m. Sau d6 theo yéu
cau cua thiét ké giéng khai thac nudc; cac gieng
khoan déu duoc khoan duong kinh 550mm dén
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chiéu sau 78m bang cong ngh¢ khoan xoay tuan
hoan nguoc, (cdu tric giéng xem hinh 3). Ché
d6 khoan nhu sau:

- Tai trong chiéu truc 1én choong khoan:
2500N- 3000N;

- Toc d vong quay: 25 - 30v/ph.

- Ap suét khi nén: 0,5 - 0,6Mpa;
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Hinh 3. Cdu trdc giéng khoan khai thac

miede dwdi dat ¢ Nhon Trach - Bong Nai

Trong qua trinh khoan str dung dung dich it
sét dé ngan ngira sy sap lo thanh giéng khoan.
Céac thdng sb co ban cua dung dich nhu sau:
Trong luwong riéng 1,05 - 1,1 G/cm®; @ nhét
biéu kién 22 - 24s; do thai nudc 8 - 10cm®/30 ph.



Sau khi khoan dén chiéu sau thiét ké, cac
giéng khoan dugc thuc hién cac cong doan xay
dung, lip dat gleng khai thac nude nhu khoan
bang cong ngh¢ tuan hoan thuan.

Tir cac két qua thuc té cho thay céc chi tiéu
kinh té - k¥ thuat khi khoan céc giéng khai thac

nuée dudi dat & Nhon Trach - Pong Nai bing
cdng nghé khoan tuan hoan nguoc déu dat gia
tri cao hon so véi cong ngh¢ khoan tuan hoan
thuén trong cung dleu Kién (diéu kién dia tang,
yéu cau thiét ké giéng, chiéu sau va cong suat &
khai thac) & Nhon Trach - Bong Nai (bang 1).

Bang 1. So sanh két qua khoan céc giéng khai thic nuéce dudi dat & Nhon Trach
bang céng nghé tuan hoan nguoc va thudgn

Cong ngh¢ Cong ngh¢ T9 I tine @idm so
Céc chi tiéu khoantudn | khoantudn | Y ¢cangsuams
N n \ véi tuan hoan thuan
hoan thuan hoan nguoc
- Thoi gian trung binh khoan, h/giéng 67,8 55, 3 Giam 18%
-Tién d6 khoan trung binh, m/h 1,12 1,45 Ting 23%
- Luu lwgng binh quan 1 giéng, m%/h 63 82 Tang 22%

5. Két luan

Tur cac két qua nghién ctu [1] va két qua
thuc té khoan khai thac nuéc dudi dat & Nhon
Trach - Pdng Nai bang cong nghé khoan tuan
hoan nguoc cho thdy trong cing mot diéu kién
dia ting nhu & Nhon Trach, khi 4p dung
phuong phap khoan xoay két hop véi duy tri
nuéc ria tudn hoan nguoc bang khi nén cho
hiéu qua cao hon khi khoan bang phwong phap
khoan xoay tuan hoan thuan. Trén co so cac két
qua nghién ciru va thuc tién, ta co thé lya chon
phuong phap khoan xoay tuén hoan nguoc dé
khoancac giéng khai thac nudc dudi dat phu
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hop véi diéu kién dija chat thuy van, di,éu kien  Cnenmanbupie  paboTel  npn  Oypennn u
tang chira nudc, dam bao cbng suat thiét ké va  obopymoBanuu CKBaKMH Ha Boay MOCKBa
chat lugng gieng khai théc. “Henpa”.

ABSTRACT

The applied results of reverse circulation drilling technology to carry out productivity
underground water bore holes in Nhon Trach - Dong Nai
Nguyen Duy Tuan, Nguyen Xuan Thao, Institute of Drilling Technology

One of the reasons for the degradation and damage to water production wells in Nhon Trach

- Dong Nai Industrial Zoneis due to the conventional circulation method used for the wells. This
method has several disadvantages in drilling water wells in sedimentary strata of Pliocene in Nhon
Trach. Within the scope of the article, the authors exhibit some preliminary results of the
application of reverse circulation technology to drill water wells in sedimentary strata in Nhon
Trach - Dong Nai. The advantage of maintaining pneumatic reverse circulation is that cuttings
circulated out from boreholes, include gas, water and drilling mud (a three-phase flow), impact
indirectly to the wellbores and water-bearing strata. This had a positive impact on the life
expectancy of wells as well as improved the efficiency of the operation.
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