Tap chi KHKT M6 - Dia chdt, s6'51, 7-2015, tr.6-12

NGHIEN CUU TINH PHUC TAP CUA TANG SET KET VA SET THAN
VUNG QUANG NINH KHI AP DUNG CONG NGHE KHOAN BANG

BO ONG MAU LUON
PHAM VAN NHAM, Céng ty CP Khoan va djch vu kj thudt khai thac Mo
NGUYEN XUAN THAO, Vién Cong Nghé khoan — KT Viét Nam
NGUYEN TRAN TUAN, Truong Pai hoc M6 - Dia chat

Tom tit: Cong nghé khoan bang ong mdu luon da dwoc &p dung réng réi ¢ ving than
Quang Ninh. Tuy nhién, trudc tinh trang dia chdt hét sirc phirc tap cua ving mo, cong tac
khoan bang ong mau luén da géap phdi khdng it phitc tap va si ¢d. Sw truong no, chay s¢
thanh 16 khoan thay doi trong gidi han réng va phu thugc vao nhiéu yéu té: Thanh phan
khoang vdt; mizc dé phan tan; thanh phdn trao déi hod hoc va cac yéu té méi trwong Xuc tac
nhir thanh phan hod hoc cua hé dung dich khoan, méi trwong nhiét dg va ap sudt thuy finh,

v... Sw mdt 6n dinh thanh 16 khoan ¢ ddy c¢é nguyén nhén do sir dung hé dung dich véi cac
thong sé, tinh chdt leu bién chua phit hop. Trong pham vi bai béo, nhém tac gid dira ra mgt
s6 nghién cizu nham tim ra nhing nguyén nhan anh huong téi sw phirc tap cua tang sét ket
va sét than viing Quang Ninh nham hoan thién cong nghé khoan bang bé éng mdu luon tai

viing mg.
1. it van dé

Lich str phat trién dia chat than Viét Nam
c6 3 thoi ky thanh tao cac mo than: Permi mudn
(P3), Trias mudén (Ts n - r) va Paleogen —
Neogen (Es - Ni). Bé than Quang Ninh thugc
Hé Trias, thong thuong, bac Nori — reta hé tang
Hon Gai (Tsn —r. hg), dién tich phan bé khoang
1100 km?. Thanh phan tram tich chu yéu la cac
thanh tao luc dia va viing vinh gém cudi két,
san két, cat két, bot két, sét két va sét than, chua
cac via than antracit, tinh phan nhip rd, chta
héa da thuc vat dac trung cho phtrc hé thuc vat
Hon Gai, tong chiéu day tram tich tir 3000 -
4000m [1].

Sy phan bé va chuyén tiép cua cac lép
nham thach theo quy luat chung cua qué trinh
tao thanh tram tich. Céc 16p nham thach phan
b xa via than thuong 1a cac tap hat tho dén hat
trung nhu cudi két, san két, dén cat két. Cang
gan céc via than 1a tap nham thach hat min nhu
bot két, truc tiép ¢ vach tru via than 12 sét két va
sét than. Pac trung nhu vay dugc lap di 1ap lai
theo s6 lan bat gap cac via than trén cot dia
tang.

V§i cau tao dia chat ving than Quang Ninh,
c6 thé két luan rang: day 1a dia tang khdng dong
nhat, do cing khong dong déu va thuong lap di

lap lai nhiéu 1an theo cac nhip tram tich. Ngoai
ra con gap cac dut gay, dat da bi bao mon va
chuyen tlep dot ngot nhitng yéu t6 nay gay can
tro rat nhleu khi 4p dung cong ngh¢ khoan bang
bo éng mau ludn.

Nghién ctu lam rd tinh chat co 1y, thanh
phan thach hoc cua l6p sét két va sét than trong
dia tang than viing Quang Ninh, dé c6 thé p
dung c6 hiéu qua cong ngh¢ khoan bang bo ong
mau lun trong vung than Quang la rat thyc tién
va can thiét.

2. Pic tinh co Iy tang sét két va sét than vang
Quang Ninh

MJi nhip trim tich day du bao gom cudi
két, cat két, bot két, sét két va sét than, than,
tang cudi két, cat két, bot két thuong cing, on
dinh (46 cung theo do khoan tir cap VI-XII),
tang sét két va sét than thuong mém yéu (do
ctng theo do khoan tir cap 111 -V).

Sét két va sét than mau xam dén xam den,
chiém ty 1& thap trong cot dia tang. Thanh phan
sét va xérixit chiém tir 60% = 70%, con lai la
silic, than va vat chat than. Ngoai ra, con c6
muscovit, thach cao va xac thuc vat; gidi han
bén nén cua sét két va sét than dao dong tur
75+410kG/cm?, @6 cuang theo Protodiakonov:
f =1 = 4, ¢4 phan 16p mong, dé bi pha huy, vo



nhau khi ¢6 tic dong ngoai luc; khi bdo hoa
nudce tro nén déo, gigi han bén kéo khdng Ién
hon 55kG/cm? . Sét két va sét than thudng nam
st via than va tao thanh vach, try hoic nam kep
gitra via than, d6i khi con gap ¢ cdc mat phan
l6p giita cac 16p da. Sét két va sét than thuong
phan bd khong déu, c¢6 noi chiéu day khoang
1,5m; & moé Mao Khé sét than con phan b dang
thau kinh day t6i 7m; cac mo than Maéng
Duong, Khe Cham chiéu day Iop sét than chi
khoang vai chuc xentimét.[1]

1-P

Hinh 1. Mdu I6 khoan CGH 16

A. Khe Cha

Tir cac két qua nghién cau chi tiéu co ly
cua sét két va sét than cho thiy sét két va sét
than c6 do am tir 0,5%+3,56 %; do bén bién doi
phu thudc vao dia tang ting khu mo. Két qua
nghién ciru cac mau sét két va sét than (hinh 1)
cho thdy mau sét thuong bo roi, déo va ngam
nuwéc, d& bién dang. Piy 1a mét trong cac
nguyén nhan gay hién tuong phic tap trong qua
trinh khoan.
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T hinh anh phan tich mu 16i khoan tang Sét két va sét than du6i kinh hién vi (Hinh 2) cho
thay: cac tinh the khdng lién ket thanh mang ben vitng ma lién ket thanh tang nhom, dé hinh thanh
cac hoc lam giam luc lién két, cac tinh thé dé bi pha huy, nhat 1a khi c¢6 tac dong cua ngoai luc va

moi truong hod ly.
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Hinh 2. Cdu triic khodng sét dwéi kinh hién vi (Mau lo khoan TK9)

ZBaky b =] zZ5 18 zZ@ SEI

Tinh chét co 1y dic trung cho Sét két va sét than viing Quang Ninh md ta & bang 1.

Bang 1. CAc gid tri trung binh déc tinh co Iy 16p sét két va sét than [ 1]

Vung than | Dungtrong | Tr.luong Cuong d6 Cuong d6 Luc dinh GOc noi

v (g/cm?®) riéng khang nén on( | khang kéo ok két C ma sat ¢
A(Glcm®) kG/cm?) (kG/cm?) (kG/ecm?) (do)
Sét két va sét than

Bao bai 2,61-2,71 2,64-2,81 110-148 55 128 28,25

Mao khé 2,65 2,72 150-139

Hon Gai 2,44 2,70 175-412 30 28,30

Cam Pha 2,44-2,69 2,60-2,80 203-337 192

Céi Bau 2,65 2,72 75,4 32,5 30,7 10,1




Nhin vao gia tri trung binh tinh chit co Iy
I6p sét két va sét than ving than Quang Ninh
nhan thay: céc gia tri thay doi véi gidn céch 16n
gitta cac vung khéc nhau. Lop sét két va sét
than mén yéu, c6 luc dinh két (30,7kG/cm?
+128kG/cm?) va géc noi ma sat nho (10.1° =
28.5% rit dé bi truong nd, sap 16, day 1a mot
tro ngai khi ap dung cong ngh¢ khoan bang bo
bng mau ludn, boi mot trong nhimg déc tinh co
ban cua cong nghé khoan bang bo 6ng mau ludn
la: Cot can phang suét chiéu dai 16 khoan nén
khoang hé khéng gian vanh xuyén gitta cot can

va thanh 18 khoan duy tri hep subt doc 15 khoan
(= 3mm).
3. Nghién ciru thanh phan thach hoc tang sét
két va sét than vaing Quang Ninh

Pé danh gia kha ning nhay cam nudc, su
truong nd va sap |o cua tng sét két va sét than
ving Quang Ninh, can ldy mau va phan tich
thanh phén khoang vat, danh gia theo phuong
phap nhiém xa Rongen. Trong pham vi nghién
ctru chding toi lwa chon 3 mAu sét tiéu biéu gom:
Mau CGH 165; HR79; HR145; Két qua xem
hinh 3; 4; 5 va bang 2 [2].

Mau LK CGH 165 (390)
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Hinh 3. Anh nhiéu xa ronghen ciia mau 16i CGH165-M¢ Khe cham I1-1V (chiéu sau: 170m -171m)

Mau LK - HR 145 ( chieu sau 394m )
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Hinh 4. Anh nhiéu xa ron ghen mau 18i LK HR145-PA mé Ha Rang (chieu sau: 394m-399m)



M3au LK HR79-PA (410)

d=3.35

Lin (Cps)

187
d=1.82
d=1.67

a=e.
e
é(‘ d=1.1
3
d=1.54

60

Hinh 5. Anh nhiéu xa ron ghen mau 18i LK HR79-PA mé Ha Réang (chiéu sau: 410m-415m)
Phan tich anh quyét Ronghen di xac dinh dugc thanh phan khoang ¢ bang 2

Bang 2. Thanh phan khoang vat ciia 3 mau 16i

N° | Ky hiéu mau Thanh phan khoéng vat va ham luong (~%)
Montmo| Ilit | Kaolinit | Clorit | Thach | Felspat | Gotit | K.vat
rilonit anh khac
1 | LKCGH165 | 15-17 | 13-18 | 18-20 4-6 | 30-33 | 24 7-9 Sid
2 LKHR79 20-22 | 14-16 | 19-21 4-6 | 27-29 | 3-5 3-5 Bow
3 LKHR145 23-25 | 14-16 | 19-21 4-6 | 25-27 | 1-3 2-4 | Lep,Am,

(Am: Ampohibole; Bow: Bowmit; Sid : Siderit)

Tir két qua phan tich nhidu xa Ron ghen ta
thay thanh phan khoang cua 3 mau 16i:

Montmorillonit tu: 15 + 25%; Kaolinit: 18
+ 21%; Iit:13+16%; Thach anh:25+33%. Két
horp Véi tinh chat co ly cua lop sét két va sét
than, nhan thay day 1a ting mém yeu dé truong
nd va sap 16 vi trong thanh phan chta nhiéu
montmorilonit, caolinit va illit, day la nhiing
“khoang” rat nhay cam nudc dac biét Ia
montmorilonit rat dé tuong tac véi dung dich
khoan phé v& su 6n dinh caa thanh 15 khoan.
4. Hién twgng thu hep dwong kinh 16 khoan
do su trwong né, chay s¢ thanh 16 khoan khi
khoan qua tang sét két va sét than

Cian cu vao két qua phéan tich co 1y da,
thanh phan thach hoc (bang 1 va 2) nhan thay:

tang sét két va sét than 1a tang mém yéu (cuong
do khang nén on= 75,4 + 400 KG/cm?, cuong do
khéng kéo ok =~ 30 + 55 kG/cm?, lyc dinh két
C =~ 30 + 128 kG/ecm?) véi dic diém rat nhay
cam nuéc do chta dang ké khoang
montmorilonit (15-25%). Khi gap nudc cac
khoéng sét s& hap phu nudc, ting khoang céch
noi tai gitra cac phién sét dan dén giam luc lién
két, gay truong nd, chay sé, sau qua trinh chay
sé dan dén sap 1o va thuong lap di, lap lai nhiéu
lan phu thudc vao sb luong cac 16p sét két va sét
than ma 15 khoan cét qua, gay nén mét sé hién
tuong phuc tap trong qua trinh khoan:

Hién tuong thu hep duong kinh 16 khoan
thuong xay ra véi cac 16 khoan thim do than
vung Quang Ninh c6 anh hudong bai cac dat gay



dia chit nhu tai M6 Sudi Lai, M6 Ha Rang, M6
Cao son, Mo DBéo Nai...Nguyén nhén chinh cua
hién tuong thu hep duong kinh 16 khoan 1a do
khi tiép xuc voi nuéc thoét ra tir dung dich.

Khoang sét sé¢ bdo hoa nudc, truong nd va
chuyén sang dang chay déo dan dén thanh 15
khoan bi chay s¢, duong kinh 16 khoan bj thu
hep. Su co thét thé hién & hinh 6).
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Hinh 6. Sir tricong no ciia tang sét két va sét than xen kep than

Muc d6 truong nd cua sét phu thudc vao
ban chat cation trao doi trén bé mat 16p sét. bac
tinh truong nd cua sét dugc danh gia theo 3 chi
tiéu:

- Hé s6 truong no:

Vc _Vd

RN = . V4, V¢ thé tich truéc va sau

d
truong no.
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- 6 am trwong no: WN - (ang véi ldc
ngung hat nudc cua sét) xac dinh theo trong
lugng mau sau khi di trvong nd hoan toan va
trong lugng mau kho tuyét doi.

- Ap lyc truong no: PN - 14 &p lyc ngin chan
tang thé tich hoan toan trong qua trinh truong
no.

Su truong nd, chay sé thanh 16 khoan thay
doi trong gisi han rong va phu thuoc vao nhiéu
yéu té: Thanh phan khoang vat; mic do phan



tan; thanh phan trao ddi hod hoc va cac yéu tb
mdi trudng xuc tac nhu thanh phan hoa hoc cua
hé dung dich khoan, méi truong nhiét d6 va ap
suit thuy tinh, v.v...

5. Hign twgng tang dudng kinh 16 khoan, tao
hang hoc do sap lé thanh 16 khoan

Hién tuong xay ra khi khoan qua tang bi
phay pha xen kep sét, sét than, cac via than, cac
tang bot két lien két yéu, cat két, san két ma
thanh phan xi ming gin két chu yéu la sét
X@rixit, sét silic va cachonat cung cac vat chat
hiru co dé bi bé roi khi gap nudc
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Hién tuong bt dau bang viéc sét phan ra va
xi mang gan két ra ra khéng con gan két cac hat
khoéng vat véi nhau, cac phan tir dat da (mun,
dam, san) bi bdo hoa nude nhanh chéng chuyén
thanh dang bun long dé dang bi 16i cudn, chay
vao trong 1ong 16 khoan va phén tan vao dung
dich, 1am sap 16 thanh 16 khoan. Trong trudong
hop nay 4p suit may bom ting cao bat thudng.
Néu khéng duy tri duoc viéc tuan hoan dung
dich lién tuc s& xay ra hién twong tao nat, ket b6
bo 6ng mau. Sy mé rong duong kinh 16 khoan
xem hinh 7.
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Hinh 7. Sw sdp |6 gay mé réng dwong kinh 16 khoan

6. Tong hop sw cé do su trwong né, SAp Né cia tang sét két va sét than

Khi khoan tham do than ving Quang Ninh bang b dng mau ludn, ludn gap phai cac sy ¢b
“ket bo dung cu”, thoi gian ciu chira kéo dai, day 1a yéu té cha yéu, lam giam hiéu qua khoan bang
5ng mau ludn tai viing than Quang Ninh. (cac vu ket va chi phi thé hién ¢ bang 3).
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Bang 3. Tong hop c&c vu ket va thoi gian cizu chira trong nhitng ndm gan day [3,4]

Cong ty Dia chat Mo - VINACOMIN Cong Ty CP khoan & DVKT KT Mé
Nim So vu ket Thoi gian cuu S6 vu ket Thoi gian cvuu
(Vu)/LK OML (ca.méy) (Vu)/ LK OML (ca.may)
2009 58/73 1.345 13/18 235
2010 63/85 1.386 16/21 287
2011 45/67 928 9/12 161
2012 30/45 650 5/8 102
2013 27/35 450 6/7 150

7. Két luan

Khoan bing bd éng mau ludn ving than
Quang Ninh chi thuan lgi va cho ning suét cao
khi cot dia tang cing, on dinh. Khi d6, ning
suat khoan c6 thé dat 500m/thang-may [5]. Con
hau hét thuong gap cac su ¢ ket nghiém trong
ma nguyén nhan chi yéu déu do sy truong nd,
sap 16 cua 1op sét két va sét than gay ra.

Sy truong nd, sap 16 va mat on dinh thanh
16 khoan & day c6 nguyén nhan do sir dung hé
dung dich chua phu hop, chéat lugng dung dich
chua dam bao, chua dugc nghién ciu, diéu ché,
gia cdng maot cach khoa hoc dé c6 duoc cac tinh
chit luu bién dap ung dwoc yéu cau cia cong
nghé khoan bang bd 6ng mau ludn. Bac biét can
c6 tinh tc ché cao, d6 thai nuéc nhé, vé bun
mong dé giam dwoc cac nguyén nhan gay
truong nd, mat 6n dinh thanh 15 khoan. Pay 1a
van dé 16n, cip bach dang duoc cac “Ky su
cbng ngh¢ khoan” wu tién nghién cau.

Két qua nghién ctiu vé tinh phuc tap cia dia
tang chira khoang sét nhay cam nudc ving

Quang Ninh 14 tién dé dé cac tac gia tiép tuc
nghién cau hoan thién cong nghé khoan bang
bo dng mau ludn, nham nang cao hiéu qua
khoan tham do trong vung than Quang Ninh.
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ABSTRACT
Research the level of complexity of the clay - coal area of Quang Ninh
when applied Wireline Drilling Technology

Pham Van Nham, Drilling and mining technical services joint stock Company
Nguyen Xuan Thao, Drilling technology Institute
Nguyen Tran Tuan, Ha noi Univercity of Mining and Geology

The wireline drilling technology was widely used in the coal region of Quang Ninh.
However, the geological characteristics of this area are very complex, the operating by wireline
drilling has encountered many problems. The swelling, collapsing of borehole vary in an extensive
limit and depend on many factors: mineral composition; dispersion degree; chemical exchange
components and environmental catalytic factors such as chemical composition of drilling fluid,
temperature and hydrostatic pressure, etc... The instability of borehole is caused by using drilling
fluid with inappropriate parameters and rheological properties. In this paper, the authors present
research results in order to improve wireline drilling technology in the coal region of Quang Ninh.
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