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Tém tit: Cong doan khoan dudng kinh 311 mm thude mé C4 TAm c6 chidu di

thn gieng dén 2200 m; khi thi cong gip nhiéu phite tap, sy cb lién quan dén sét

| trrong no gdy mat on dinh thanh giéng do thdi gian thi cong khong chéng 6ng dai.

Viéc nghién ciru nﬁ:ng cao toc do co hoc khoan khi thi cong cong doan nay cb y

nghia quan trong, gilip it ngan thoi gian khoan, giam thiéu nguy co phirc tap su b

va gia thanh x{iy dung giéng. C4c thong s6 ché d6 khoan bao gom tai trong chiéu

truc (WOB), toc d6 quay choong (RPM), Iuu lugng dung dich khoan (FR) la céac

. yéu to chinh anh huéng dén tdc d co hoc khoan. Vi viy, viéc nghién ctru mite do

anh hudng cua céc théng s6 che do khoan ti the d co hoc khoan tir tai lidu khoan

thuc t¢ d¢ dua ra nhimg giai phdp nang cao hiéu qua khoan 1a cin thiét va quan

trong. Nhém téc gia str dung cdc phuong phap xir ly s6 liéu Z-score, phuong phép

“phén tich theo timg doan” d€ dua ra nhimg phén tich, nhan dinh nguyén nhén va

dua ra cac giai phap cai thién toc do co hgc khoan, giam thieu tiéu hao ning hrong

pha huy, dam bao tudi tho va tién do cua choong. Keét qua cua nghién cr.'m.t.léy 0_6

thé 4p dung rong rdi cho cac gieng khoan c6 cau tric tuong dong va déc diem dia
cht trong tyr tai mé C4 Tam gitip nang cao hiéu qua khoan.

Tir khéa: Thong sb ché do khoan, toc dd co hoc khoan, mé C4 Tam.

1. Mé& dau \

M6 Cé Tém thuc 16 09-3/12, bé Ciru Long, nam ngodi khoi thém luc dia
Viét Nam, céch thanh pliéViing Tau 160 km vo phiz Dong Nas. S %‘3“‘“&2
cia Xi nghiép lién doanh Viét - Nga Vietsovpetro. Hien nay, ta (8 =€ S8
ién hinh khoan 06 giéng khoan tham do (2, 3X. 4X, 5X, 6X, 720 va 08 giéng
khai thac (101, 102, 103, 104, 105, 106, 107, 108). Céc gieng kh‘;a&t-a' 2t
trmg boi cong doan dudng kinh 311 mm trong dia tang M"{xg;;’h h“lg(})lﬁa e
chiéu dai than giéng 16n, nguy co phl’rc.tap, sy €0 cao dohda ar gng L
. luong I6n khodng vt sét hogt tinh, thoi gian thi cOng KnCe €U I s

 gidi quyét vin d¢ nay cin c6 gidi phap ning cag 10C 0 5 BB oL
tlép xtic than giéng tran v6i dung dich khi thi cong khoan qu W
~ Thyc té khoan cho théy, toc dd co hoc khoim mgmt%‘k;OiEo; tlﬁfb;; gluqc
dan theo chiéu sau ciia giéng, trong khi cac thong 50 Ch€ €Y
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: ié 4t rong [5]. Do 44
; hon véi khoang diéu chi'nh I : 46, cin 4
tinh todn va lgia; gich, nhdn dinh mang tinh quy ludt, x4c dinh i dﬁuaé ra

a S f
phlﬁrmmgcgl cgc thong sb dén téc d6 co hoc khoan nglﬁm dua ra c.::c\ic giai Phép :;:
thiill?én ‘“4c thong sé 6 cho timg khodng khoan nhd d& nang cao higy qué khogy,

2. Phén tich dnh hwéng ciia cic théng so ché d khoan ¢4 the g
khoan co’ hoc | -' b

Nhan thdy, cdu tric va profile giéng CT-IO‘! 306 dic diém Elmng .d(}ing Vi che R=gng
giéng con lai. Vi vy, nhom téc gia lya chon gieng CT-104 1am ial dién d tié,
hanh nghién ciru. Khoang khoan véi (iéip duong kinh 311 mm giéng CT-104
1988 - 3610 m theo chiéu dai than giéng (1600 - 2606 m theo chiéu séu thing
dimg) 1a doan 6n dinh géc nghiéng dugc khoan bang choéng PDC két 0p V6i
he thong 14i chinh xién (RSS). DAt d4 trong khoang ndy duoc dic trumg bei sé
ket, cét ket va bot két v6i do cimg trung binh tir I-IV. Cic théng s cia ché d
khoan duoc sir dung l4n luot 13: Tai trong 1én ’chbong (WOB) 1 -6 tan; Iyu
lwong dung dich khoan (FR) 57,0 - 58,5 (L/s); toc d quay choong (RPM) 96 -
132 (v/ph). H¢ dung dich khoan duoc sir dung & déy Ia loai dung dich rc ché
protrol. Toc d§ co hoc khoan dao dong trong khoang 29 - 70 m/h.

DE c6 nhitng phan tich, nhan dinh cing nhu duwa ra nhimg giai phép nang cao
hiéu qua khoan cu thé, can chia nhé cong doan khoan duodng kinh 311 mm thanh
himg khoang nh c6 thanh phan thach hoc twong ddng. Vi vay, chiing ti cin
clr vao ti I¢ sét, cét, sét két, cat két dua trén bao cdo thach hoc ctia giéng CT-104
(bang 1), tong hop va tién hanh chia nhé cong doan khoan 311 mm thiah 4
khoang nh theo chiéu su thing dimg: 1600 - 1853 m, 1 2062 m, 2063
2393 m, 2394 - 2606 m. A

-A_'.‘

. S S P
Béng 1. Dic diém thach hoc céng doan khoan 311 mm giéng ( 5 Ca Tam
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phirong phdp danh gid anh huong cig cge thén

i = Sé 8 do Lok
khi khoan céng doan duong kfnhg:?l 1 rc::; iffg;“}’ {0110 d§ co po
am

rc/mé:sﬁu \

| thang dimg, m M& ti thach hoc

T |dén
Set két (40 - 60 %) mau xam, xm s T ————
St 1, Xam lyc, x4m nau, x4m de o
trung binh den cimg, két khéi nho dén khéi, m ;i?ndoﬁ e
2062 | 2393 | Cat ket (60 - 40 %) mau x4m nhgt, min dén th 061 ki o6
hat rat tho, 96 goc canh dén Xung quaﬁh, phén lc;ai kém 1kc£o
hop vira phai véi xi ming va g4t sét. ' G

* r
Sét két ‘(60 -;70 %) mau néu dén nau den, x4m, x4m luc
trung binh dén rén chic, két khéi it dén nhidy kn; mét

2393 | 2606 | Cat két (40 — 30 %) mau xam nhat, min dén thé, doi khi o6
hat rat thd, c6 goc canh Xung quanh, phén loai kém, két hop

vira phai voi xi mang va dat sét. :

Trong khoang 2571 - 2563 m xuét hién tép than gion (5 %).

Cac s6 liéu khoan dugc do baing tram karota khi theo timg mét khoan va tn
tai cac gia tri ngoai lai do d6 nhay cua thiét bi do. Cac gia tri ngoai lai duoc coi
nhu 12 nhiéu, c¢6 thé 1am giam d6 chinh x4c va mat di tinh tong quan cua viée
dénh gia. Vi vdy, dé tién hanh loc nhidu s8 liéu, nhém tic gia str dung thuat toan
xéc suét thong ké Z-score nhim loai bo céc gia tri ngoai lai déi véi timg khoang
khoan nho néu trén [9]. Thuét toédn nay dugc trién khai nhu sau:

| I
z = €Y

trong do6: X, - Gia tri riéng 1€ thyuc té do dugc; LX:Z : Gii-'l tl;l trung binh cac két
qua do dugc; SD - Pg 1éch chuan cua so li¢u. Neu gia tri gcet qua th}l d‘uq‘c z>13
Va 2<z< 3 thi coi 14 gi4 tri c6 vAn dé va khong dat yéu cau can loai bé vi do la
814 tri ngoai lai, z < 2 thi coi 1a gi tri dat yéu cau. i
Sau khi d3 loc nhiéu, nhém tac gi tién hanh thong ke sb licu (Bang 2) dé dua
ra nhitng nhan dinh va giai phép cai thién hi¢u qua khoan.
Dya trén s6 liéu théng ké trong Bang 2 c6 thé nhan thay: e
¢t khoane dié at rong
* Cic thong s6 ché do khoan dugc sir dyng v6i khodng lg:g:n cgi;:hd:m ql)chéng
khéng tuan theo quy luét nao; trong khi do toc dO_?O' 1.100
0 dinh va c6 xu huéng giam theo chiéu sdu cua gieng; AN
- * Trong 03 thong s6 ché do khoan chinh (WOB, RPM, F ) :

: d6 léch chuan cao
rong Ién choong (WOB) c6 khoang diéu chinh 16n Qit(m dg‘?if;i Gt
nhdt (28,6 % so v6i gid tri trung binh), vi vy cdn

théng 56 nay.
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.4 1A 45 khoan cho cong doan dudmng ki
ping 2. Thong k€ &4¢ mﬁ;og?fi 1043 mo Ci Tim i
o i
X 00- | 1854 - :
Céc tham s ;233 m 118653 m | 2062 m 223(;‘;111 222(?: i
DPRSLAETR R
=g £ 57 3,8 4,6 3,0 5
Gid tri lon nhat | 5 i
Gia tr nho nhét | 1.4 14 L LE 4o
m 3,5 2,6 3,6 (|3 40N
Po léch chuan 1,0 0,5 9,/ s s
G tri 16m nhét 69,2 69,2 60,3 584  [518
Gié tri nho nhat | 28,7 37,0 423 287 |358
Gi4 tri trung binh | 49,1 49,1 546 450 |436 |
Po léch chuén 8,2 8,4 3,0 7,0 4.3
Gié tri l6n nhat | 132,0 130,0 130,0 | 130,0 | 1320
Gié tri nho nhdt | 96,0 100,0 | 100,0 |96,0 | 1110
Gié tri trung binh | 119,2 118,8 119,9 [ 1186 | 1204
Do léch chudn 4,9 5,1 4,3 59 2.3
Gié tri lén nhat | 58,5 58,5 5850 0S8 50 I8S
Gié tri nho nhit | 57,0 58,4 584 |584 [570
Gié trj trung binh | 582 58,4 5814, W8|.58.4 " u|i573
D6 léch chuén 0,5 0,0 0,0 0,0 0,6
Gid tri Ion nht | 472 31,4 37:6.081:45.2 20| 4725
Gid trinho nhdt | 25,8 25,8 3088373 | 435 |
Gid tri trung binh | 37.7 28,3 BsoillaLT - 1452
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quay choong (RPM); €) Luu lugng dung |
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- aao & ché do khoan (WOB, RPM, FR? ddc biét 1a tai trong chidy ,
truc; \)Cvigfihc;ﬁlo%c Sdc;éihchirih trong khoang rat rong, can €0 nhu;ng‘phﬁn tich cy the
va dua ra phu&ng phap xac dinh gia tri toi uu cua cac thong so nay;
1600 - 1853 m, 2 thong s6 toc 6 quay choong (RPM) va
ru luong dung dich (FR) duge duy trl on dinh, thong sO tai trong lén choong
(wosj dugc diéu chinh tang tir 1,4 - 4,2 tan, toc dd co hoc khoax: thay @i qua 2 |
giai doan: Giai doan dau (1600 - 1778 m) toc d(z co‘ﬁhoc khoan tang kh1 tﬁng tai
trong 1én choong; giai doan sau (1779 —1'853 m) toc d? cckhqc khoan glém khl tiép
tu;: ting tai trong lén choong, Theo nhom tac gia, van d€ nay duoc 1y giai thong

.

qua mirc d6 lam sach day giéng. Trong diéu kién day gléng lu.:;‘;n d“vc_,lﬁm.sach-
lién tuc va triét dé, téc 6 co hoc khoan s€ ting tuyen tinh vi tai trong Ién choong
[2, 3, 4, 7, 8]. Bén canh do, khi tang tai trong 1én choong (WOB) dén mot gid tri it
61 han nao do, téc dd co hoc khoan khong nhiing khong ting, ma con c6 dduhieu
giam do I Tugng va chét lwong dung dich khoan khong dam bao lam sach day £

giéng mot cach lién tuc [2, 3, 4, 7, 8]. Vi vay, tai ddy chung ta c6 thé can nhic 02

truong hop dé nang cao hiéu qua kho‘an: 1) Tang luu lugng dlmg(FR  cling
chéit Iuong ctia dung dich khoan; 2) can xéc dinh gi tri phu hop cua tai

choong (WOB) trong truong hop gilt nguyén cac thong so con lai;

« Khoang khoan 1854 - 2062 m dac trung boi 2 giai doan: Giai
(1854 - 1945 m), téc d6 co hoc khoan tang khi tai trong lén choong
doan sau (1946 - 2062 m), trong khi téi trong 1én choong tiep tuc.
co hoc khoan c6 d4u hiéu giam, 02 thong so6 RPM va FR dugc duy tr
Vén dé nay duoc ly giai twong tw nhu khoang khoan 1600 - 1853
ra giai phap cu thé dé nang cao hiéu qua khoan;

+ Tai khoang khoan 2063 - 2393 m, thong s6 tai trong Ién
quay choong tang manh trong khi toc d6 co hoc khoan khong
on dinh véi gi4 tri trung binh 45,2 m/h. Theo nhén dinh cta nho
nay dugc ly giai nhu sau: Nguoi diéu hanh khoan da sir dung g
choong 16n (trung binh 3,4 tin) din dén ting mémen qua
luong khoang vat sét trong dét dé lai ting manh (Bang 2) dér
hé, b6 choong va ting mémen quay choong. Vi gid tri
chon, mic dit ¢6 thé duy tri tée 6 co hoc khoan 6n di
giam tudi tho ctia choong va tang tiéu hao ning luong
vay, trong khoang nay can nghién ciru xéac di tr
hop dé giam tiéu hao nang lugng pha huy

duy tri dugc toc d§ co hoc khoan & mire cao
truong no thanh h¢, b6 choong ¢ hitng ¢
tc che sét cua dung dich khoan [6

« Trong khoang tur

FOPIR e S T S - N — E.\-—-_b__

i




giai doan dau. Dicu nay chimg 6 gié trj tai trgco hoc khoan ting 17,7 % so véi

3. Xdc dinh thdng s6 tii trong 1én choong phi hop

Nham xéc dinh gi tri tai trong 1én choong phi hop khi giit neuvén cic thé
s on I theo timg Khoing nho nhu 0 chia bén trén, hom i gisda tén b
xir Iy 50 li€u va xdy dyng cac bicu do the hign mirc d anh huéng cia thong s6
tai trong 1én choong t6i tdc d6 co hoc khoan cho timg khodng khoan nhé i tai
liéu khoan thuc té (Hinh 2, 3, 4, 5).

ROP (m/hr)
70

T

40

30
; ‘

10 WOB (Ton) l
0 : : ;1 ans s i
1 15 2 ;

. (& 4o co hoo khoan trong
Hinh 2. Anh hudng cia tai trong 1én choong o1 t0€ 46 co hoc

khoang 1600 - 1853 m
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khi khoan céng doan duong h’nhg.'?j(; frf; ‘::}okg"’:“;}fél 10¢ dp co hoe
d Tam
P
F; ROP (m/hr)
e L IR B i el
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Y |
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42 \
1
41
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39 : : :
4 45 5 o e

)

Hinh 5. Anh huong cua tai trong 1én choong t6i téc d6 co hoc khoan trong
khoang 2394 - 2606 m

Dya trén mirc d6 anh huéng cua tai trong 1én choong déi véi tée dd co hoc
khoan trong tirng khoang khoan nhé (Hinh 2, 3, 4, 5), nhém tac gid ¢6 mot sé
nhat xét nhur sau:

» D6i v6i khoang khoan tir 1600 - 1853 m, gid tri tai trong Ién chodng phu
hop dao dong trong khoang tir 2,6 - 3 tan khi sir dung toc do quay cua choong
(RPM) tir 100 - 130 v/ph va luu lugng dung dich khoan (FR) tir 58,4 - 58,47 L/s
(Hinh 2); :
» Dbi véi khoang khoan tir 1854 - 2062 m, gid trj tai trong lén chodng phu
hop dao déng trong khodng tir 3,3 - 3,7 tan khi sir dung toc 6 quay cua Chbollj(g
(RPM) tir 100 - 130 v/ph, lwu lugng dung dich khoan (FR) tir 58,4 - 58,47 L/s
) i tai 1én chodng phu
* Déi v6i khoang khoan tir 2063 - 2393 m, gid tri tai trong fenl © n
hop dao déng trong khodng tir 1,8 - 2 thn khi s dung 8 s AR
(RPM) tir 96 - 120 v/ph, lwu lugng dung dich khoan 2

(Hinh 4);
’ o dh
* Di véi khong khoan 2394 - 2606 m, gid i thi trong 20 0206:§ap?hboglg)
dao dong trong khoang tir 4,6 - 5,0 tin ki 20 Jyeg tl‘?).; tl‘rosgl;;(- 58,49 (L/s)
(RPM) tir 110 - 130 v/ph, luu lugng dung dich khoan (FR) £t 2%
(Hinh 5).
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4. K&t luan va kién nghi [ ﬂ,,

Dua trén nhimg nghién ciru bén trén, nhém tac gia dwa ra met s§ két | g
kién nghi nhu sau: ; _
A A d6 hl,l'c té nha thau khoan sir duug co khﬁﬁn i
 Thong ché do.khoan ma t _ ] ung c6 kho -.g:-ﬁl,é_u}-. .
chinh rat r%ng va can c6 phuong phap cu tl{é dé xéc dinh gig tri hop 1y cig gg, f
thong s6 ndy nhim ndng cao hi¢u qua khoan; B2

« Nham nang cao toc d¢ co hoc khoan, dam bao tudi th?_‘ya ti:é'n
chodng khoan khi thi cong qc"mg doan dlyémg kfnh 3:11 mm gleng
Ca Tam; nhém tic gia d& xudt sit dung tai trong lén cI!obng_hqp Iyl
céc khoang khoan nhu sau: WOB = 2,6 - 3 tan doi vén khoang
1853 m: WOB = 3,3 - 3,7 tan doi véi khoang khoan tir 1854 - 20
1.8 - 2,9 tén doi voi khoang khoan tir 2063 - 2393 m; WOB =
v6i khoang khoan tir 2394 - 2606 m. Luu y rang, 'cé_c gia
choong duogc kién nghi tai day chi phit hop khi gir nguyén
ché d6 khoan khéc theo timg khoang khoan da néu trén;

* C6 thé st dung phuong phap phén chia cdc khoang
liu, x3y dung biéu d6 danh gi4 mirc do anh huong cua cé
khoan t6i tc dd co hoc khoan dé cai thién cac thong s6 ch
cao hiéu qud khoan; - -

* Phuong phép “phan tich theo timg doan” co thé 4
cong cu hiéu qua de nhén dinh c4c nguyén nhan 1am .
dua ra céc giai phap nang cao hiéu qua khoan cho ¢
mo6 Ca Tam. B
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Abstract
Assessment of drilling parameters influencing on the rate of penetration
when drilling the 311 mm diameter section in Ca Tam oil field

Nguyen Tien Hung, Vu Hong Duong, Truong Van Tu

Hanoi University,of Mining and Geology
*Email: nguyentienhung.dk@humg.edu.vn

The drilling section with a diameter of 311 mm in Ca 'I‘az:t?1 Oiliogeld has;
sorile lngh of up [0 200 m. Dung evsuin et U s
swelling causing borehole instability. Therefore, it1s t;“dlmmg tinie. o
penctration (ROP) in this drilling section to shorten 138 &/ Ve <0 b on bit
cost and the risk of complications. mo‘aﬂ?aﬁe (FR) are the main fathg; |
ge?;t?l, z?ﬁ%n;] Bsg asm(ﬁent the effects of mﬁiﬂmﬁfﬁﬂw In

: o could figure out how to €I ent and “segmentation -
ﬁ".’m el oty engmeells_ Z- score statical measur;fm solutions to improve
ROD, it earenon energy and eosure longery OfbOSEL
oi ield. The results could be applied widely for Ofef FEE T2
. al et LA ! ]ms.
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