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Obtaining the maximum Rate of Penetration (ROP) by optimization of
drilling parameters is the aim of every drilling engineer. This helps to save
time, reduces cost and minimizes drilling problems. Since ROP depends on
a lot of parameters, it is very difficult to predict it correctly. Therefore, it
is necessary and important to investigate a solution for predicting ROP
with high accuracy in order to determine the suitable drilling parameters.
In this study, a new approach using Artificial Neural Network (ANN) has
been proposed to predict ROP from real - time drilling data of several wells
in Nam Rong - Doi Moi field with more than 900 datasets included
important parameters such as weight on bit (WOB), weight of mud (MW),
rotary speed (RPM), stand pipe pressure (SPP), flow rate (FR), torque
(TQ). In the process of training the network, algorithms and the number
of neurons in the hidden layer were varied to find the optimal model. The
ANN model shows high accuracy when comparing to actual ROP,
therefore it can be recommended as an effective and suitable method to
predict ROP of other wells in research area. Besides, base on the proposed
ANN model, authors carried out experiments and determine the optimal
weight on bit value for the drilling interval from 1800 to 2300 m of wells
in in Nam Rong Doi Moi field.
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U'ng dung mang no-ron nhan tao (ANN) du bao t6c dd co hoc
khoan va dé xuat gia tri tai trong 1én choong toi wu cho cac giéng
khoan dau khi tai mé Nam Rong - B6i Moi, Viét Nam
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Ndng cao téc do co hoc khoan gitip ndng cao hiéu qud khoan, gidm thiéu
nguy co phtrc tap sw ¢, thoi gian thi cong va gid thanh phdn phdm. Téc db
co hoc khoan phu thudc vao nhiéu tham s6, gdp nhiéu khé khdn trong dw
bdo. Vi vay, nghién ciru dé xudt glal phap du bdo téc dj co hoc khoan voi do
chinh xdc cao nhdm xdc dmh cdc thong s6, ché d6 khoan phi ho'p glup nang
cao toc do co hoc khoan la céin thiét va quan trong. Nghién ctru nay dé xudt
st dung mang no-ron nhén tao, nham dw bdo téc dj co hoc khoan tor tai liéu
khoan thuc té. B s6 liéu bao gom 900 mdu thu duworc tir cdc gzeng khoan tai
mé Nam Réng Poi Mo, chita 6 thong s6 ddu vao la cdc théng s6 ché dé khoan:

tdi trong lén choong (° WOB), trong lugng riéng dung dich khoan (MW), toc
dé quay choong (RPM), dp sudt tai voi phun (SPP) luu lwgng dung dich
khoan (FR), mod men quay choong ( TQ) Trong qud trinh hudn luyén mang,
cdc thudt todn va sé no-ron trong lé;p an dworc thay déi nham tim ra mé hinh
t6i wu. M6 hinh mang no-ron nhdn tao dwoc lwa chon cho két qud dw bdo cé
do chinh xdc cao va c6 thé dp dung cho cdc giéng khoan tai khu vuwec nghién
ctru. Ngodi ra, dwa vao mé hinh dw bdo xdy dwng dworc, nghién ctru nay da
thtt nghiém tinh todn va dwa ra dé xudt thong so tdi trong [én choong toi wu
cho khodng do sdu 1800+2300 m cho cdc giéng khoan khu viec mé Nam Rong
- Doi Moi.

© 2021 Trwong Dai hoc M6 - Dia chat. T4t ca cic quyén dwoc bao dam.

1. Mé& dau

nam tai thém luc dia Viét Nam, thudc quan ly ciia
Xi nghiép Lién doanh Vietsovpetro. Cac giéng

Mo Nam Rong - D6i M6i thudc BE Clru Long khoan tai diy thwong gdp nhiéu phirc tap, sw co

“Tdc gid lién hé

lién quan dén mit 6n dinh thanh giéng khi thi cong
trong dia ting Mioxen va Oligoxen do dat da chira
ham lwong khoadng vat sét montmonrinolite cao
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tinh trang thin trin, khéng chong dng thoi gian
dai. Vi vy, viéc ning cao toc do khoan co hoc
nham rut ngan thoi gian thi céng, giam thiéu nguy
co sw ¢6 khi thi cong la cin thiét va quan trong.

Dua trén s0 liéu khoan thuc té trong khoang
chiéu sdu 1800+2300 m thudc dia ting Mioxen
cua 2 giéng 406 va 420 moé Nam Rong - Do6i Moi,
nhém tac gia tién hanh phan tich, thong ké s6 liéu
(Bang 1), xy dung biéu do thé hién sy thay doi
cla thong so tai trong 1én choong, téc do co hoc
khoan theo chiéu sau thing dirng (Hinh1).

Qua sd liéu thong ké (Bang 1) va biéu d6 biéu
dién sy thay d6i tai trong 1én chodng va téc do co
hoc khoan theo chiéu siu cta 2 giéng 406 va 420
(Hinh 1), c6 mdt s6 nhan xét nhw sau:

- Tdc dd khoan co hoc thay déi lién tuc va
khdng tuadn theo quy luat;

- T6c dd co hoc khoan ma 2 nha thiu Baker
Hughes va Slumberger dat dwoc cling rat khac
nhau. Trong khi nha thau Baker Hughes dat toc d6
co hoc khoan trung binh 41,73 m/h tai giéng 406,
thi nha thau Slumberger chi dat 21,4 m/h tai giéng
420;

- Thong s6 tai trong 1én choong c6 anh huéng
1é6m dén téc d6 co hoc khoan;

- Thong s6 tai trong 1én choong ma 2 nha thau
Baker Hughes va Slumberger st dung rat khac
nhau. Trong khi nha thau Schlumbeger st dung tai
trong l1én choong dao dong trong khoan 0,16+6,87
tan, thi nha thau Baker Hughes str dung théng s6
nay trong khoang 5,51+16,35 tan;

Bdng 1. Théng ké cdc théng sé tir 2 giéng khoan 406 va 420 mé Nam Rdng - Pi Moi.

Céc tham so GK 406 - RCDM GK420RC 2 giéng
Tong s6 mau 511 472 986
Chiéu sau thing Bit dau 1800 1800 1800
dtmg Két thiic 2300 2300 2300
Gia tri nho nhat 22,74 10,03 10,03
Gia tri 16m nhat 54,85 38,75 54,85
ROP(m/hr) Gia tri trung binh 41,73 214 31,94
P léch chudn 8,67 6,87 12,84
Gia tri nhé nhit 5,51 0,16 0,16
Gia tri 1om nhat 16,35 5,53 16,35
WOB (ton) Gia tri trung binh 10,41 21 6,41
Po léch chuin 2,52 0,78 456
Gia tri nho nhat 116 100 100
Gia tri 16m nhat 135 166 166
RPM(revs/mn) Gia tri trung binh 131 134 132,44
Do léch chuin 5,28 12,04 9,3
Gia tri nhd nhat 1582 189,2 189,2
Gia tri 1om nhat 2478 32155 32155
TQR(kgm) Gia tri trung binh 2068,75 2731,1 23875
P§ lach chuan 180,24 255,47 397,29
Gia tri nho nhat 42,8 453 42,8
FR(s) Gia tri 16m nhat 57,62 62,11 62,11
Gid tri trung binh 56,36 57,63 56,97
Do léch chuin 3,06 2,34 2,8
Gia tri nhé nhat 985 111,52 985
SPP (atm) Gia tri 1om nhat 134,7 235,81 235,81
Gia tri trung binh 120,95 181,31 98,5
P léch chudn 8,09 21,91 34,28
Gia tri nho nhat 111 1,07 1,07
Gia tri 16m nhat 12 1,16 12
Mw (kg/1) Gia tri trung binh 1,15 1,11 1,135
Do léch chuin 0,028 0,027 0,035




40

Nguyén Tién Hung va nnk./Tap chi Khoa hoc Ky thudt M6 - Pia chdt 62(3a), 37 - 47

AT Y L L L R

—8—W0B406

2050

ROPA06

WOB420 ROPA20

Hinh 1. Sw thay déi tdi trong lén choong va téc dé co hoc khoan theo chiéu sdu ctia 2 giéng 406 va 420 mé
Nam Rdng - Bi Moi, Viét Nam: WOB406 va WOB420 - Tdi trong lén choong ctia giéng khoan 406 va 420;
ROP406 va ROP420 - Téc dd khoan co hoc ctia giéng khoan 406 va 420.

- Méc du nha thau Baker Hughes dat t6c d6 co
hockhoan cao, tuy nhién, khoang diéu chinh thong
s0 tai trong 1én choong rit rong (5,51+16,35 tin)
va khong tuan theo quy luat;

- Tai khoang 1800+1900 m nha thau Baker
Hughes st dung tai trong 1én chodng trung binh
10,0 tAn nhwng toc dd co hoc khoan trung binh dat
dwoc thip hon 16,6% so v&i khoang 2200+2300
m khi str dung gi tri tai trong lén choong nhé hon
(trung binh 9,1 tin), 35,1 m/h so v&i 41,2 m/h.

- Khi str dung gia tri tai trong 1én choong qua
16m, mic du van duy tri dwoc téc dd co hoc khoan
& mirc cao, nhwng sé lam tang chi phi nang lwong
phé huy, gidm tudi tho va tién d6 choong.

Tl nhitng nhan xét bén trén, nhan thiy viéc
tim ra phwong phap dw bo téc d6 co hoc khoan
nhdm xac dinh gi4 tri t6i wu tai trong 1én choong
khi thi céng trong dia ting Mioxen mé Nam Réng
- P6i Moi noi riéng va bé Clru Long ndi chung la
can thiét va quan trong. Viéc nay khong nhiing
gitp tang téc d6 co hoc khoan, dam bao tudi tho
va tién d6 cta choong ma con gidm thoi gian thi
cong va gia thanh xay dwng giéng.

Truwéc day, dw bao téc dé6 co hoc khoan
thwong str dung mo hinh Bourgoyne va Young
(1974). Hién nay, véi sw phat trién cta tri tué nhan
tao, da c6 nhiéu coéng trinh nghién ciru chirng
minh rang mang no - ron nhan tao (ANN) 12 mot
cong cu hiru ich gitp dw bao toc dd khoan co hoc
chinh xac hon cac phwong phap truyén théng

(Irawan va Tunio, 2012; Chandrasekaran va
Kumar, 2020; Azim, 2020). Nghién ctru nay da tién
hanh xiy dung mé hinh mang ANN nham du bao
t6c dd co hoc khoan tir tai liéu khoan thuc té cia 2
giéng khoan mé Nam Rong - D6i Moi.

2. Xtr ly sd liéu
2.1. Loc nhiéu

Trong qua trinh hudn luyén, cac gia tri di
thudng c6 thé coi nhw nhiéu vi chung c6 thé anh
hwdng téi tinh chinh xac va tinh téng quat cla
mang ANN. Do d6, trwére khi st dung nhw dir liéu
d4u vao dé huin luyén mang, cic thong s6 khoan
dwoc hiéu chinh va loc bé cac gia tri nhiéu dwa
theo thuat toan xac dinh cac gia tri ngoai lai Z -
score (Tripathy va nnk., 2013). Chi s6 Z - score
duoc xac dinh béi cong thirc:

z =//Y1"Xmean//SD (1)

Trong d6: Ximean - gia tri trung binh ctia tham
s0; SD - d6 1éch chuin ciia tham so

Dwa theo nghién ctru cua Tripathy va nnk.
(2013), gia tri Z - score dwoc lwa chon d€ xac dinh
nhiéu trong bd di liéu dua trén tiéu chi sau:

- Khi z < 2 gia tri pht hop dé€ st dung;

- Khi 2 < z < 3 gia tri nghi ngo, gdy anh huéng
ti két qua huin luyén mang;

- Khi z > 3 twong (rng gia tri nhiéu can loai bo.
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2.2. Phan tich dir liéu

Viéc lwa chon cac thong s6 dau vao dé huin
luyén mang ANN la mot bwéc quan trong quyét
dinh t&i dd chinh xac cia mo hinh. D€ c6 thé dwa
ra quyét dinh st dung cac thong sé nao lam dirliéu
dau vao huin luyén mang, nhém tac gia da phin
tich moi quan hé gitra cac thong s6 ché do khoan

va tdc do co hoc khoan dwa trén bo tai liéu tir 2
giéng khoan 406 va 420 mdé Nam Rong - D6i Moi
(Hinh 2).

Hé s6 twong quan R? 1a chi s6 théng ké do
lwong mirc A6 manh yéu gitra hai bién sé. Khi gia
tri hé s6 twong quan tiém cin téi 1 chirng to thong
s0 d6 c6 méi quan hé chat ché va anh hudng truc
tiép dén t6c d6 co hoc khoan.
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Hinh 2. Hé s6 twong quan giiva cdc thong sé ché do khoan va tdc do co hoc khoan: a) déi vdi tdi trong 1én

choong (WOB); b) d6i véi mé men quay choong (TQ); c¢) doi véi téc do quay choong (RPM); d) déi vdi dp

sudt tai voi phun thuy lwc (SPP); e) doi véi luu lwong dung dich khoan (FR); f) déi vdi trong lwong riéng
dung dich khoan (MW).
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Qua Hinh 2 nhén thiy, cac hé s6 twong quan
R? ctia cac thong s6 ché d6 khoan va toc do co hoc
khoan déu nho hon 0,5. Piéu nay chirng td, c6 thé
coi cic théng s6 nay nhwla cac bién doc lap cia téc
db co hoc khoan va c6 thé str dung ching nhw
nhirng thong s6 dau vao dé huan luyén mang ANN.

2.3. Chudn hod dir liéu

Sau khi da lwa chon dwoc cac thong s6 dau
vao, tién hanh chuin hod cac thong s6 nay dé dwa
vao huln luyén mang ANN. Dir liéu dau vao gom
nhiéu thong s6 va moi thong s6 lai ¢ cac don vi va
do6 16m nhé khac nhau. Diéu nay tac déng tdi tinh
hiéu qua cda thuit toan, thoi gian thyce hién, qua
trinh hoi ty, hay tham chi anh hwéng ca téi do
chinh xac ciia mé hinh ANN. Vi vay, nhom tac gia
tién hanh diéu chinh dit liéu dé cac théng s6 cung
cé chung mot ti 1é (data scaling) trong khoang
(0,1) bang thuat toan Normalization du¢i day:

X — Xmi
min (2)

Xnormalize =

Xmax - Xmin
Trong d6: X_normalize - gia tri chuin hod; X -

gia tri thuwc; X_min - gia tri cuc ti€u; X_max - gia tri

cuc dai.

3. Xay dwng mang noron nhin tao (ANN) dw
bao téc do co hoc khoan

Mang ANN la mo6 hinh xt ly thong tin dwoc
mo phdng dwa trén hoat dong ctia hé thdng than
kinh cua sinh vat, bao gbm sé lwong 16m cac no -
ron dwoc gan két dé xtr ly thong tin (Mohaghegh,
2000). ANN giéng nhw bd ndo con nguwoi, dworc
hoc béi kinh nghiém (théng qua huin luyén), c6
kha nang Ivu gitr nhirng kinh nghiém hiéu biét (tri
thirc) va str dung nhirng tri thirc d6 dé dw doan cac
dit liéu chwa biét (unseen data). ANN dwoc xay
dung dwa trén nhitng gia dinh sau:

- Thong tin x( ly tai nhiéu phan ti& don gian,
goila cacno - ron;

- Tin hiéu dworc truyén gitra cic no - ron thong
qua cac két ndi;

- Mbi két néi c6 mot trong s8, thong thwong
dwoc nhén véi tin hiéu truyén qua;

- Mdi no - ron str dung mot ham kich hoat dé
xac dinh tin hiéu dau ra theo tong tin hiéu dau vao.

Dic diém ciia mang ANN c6 1a c6 kha nang giai
quyét dwoc nhitng van dé phitc tap bang cach 1am
sang t6 nhirng mé&i quan hé phi tuyén, do vy ma

mang ANN da dugc irng dung dé giai quyét cac vian
dé thuec té trong nhiéu linh vic: cong nghé thong
tin, sinh hoc, quan ly, kinh t€, y t€,... khi ma cac
quan hé giira cic yéu td 1a phi tuyén.

Nghién cru nay da st dung mang ANN tiép
tuc cung cp (feed - forward) dé€ du bao téc do co
hoc khoan dwa trén tai liéu khoan cta 2 giéng
khoan 406 - RCDM va 420RC m6 Nam Rong - Doi
Moi. Tong hop cac thdng tin vé bo s liéu trinh bay
trong Bang 1. Mang ANN dwoc st dung v&i thuat
toan huin luyén lan truyén nguoc (back -
propagation) (Mohaghegh, 2000) va ham kich
hoat tagsig dé du bao van téc co hoc khoan tir b
dit liéu mAu trén, mang ANN ndy con duoc goi la
mang no - ron lan truyén ngugc (back -
propagation neural network BPNN). B dir liéu
gdm 989 mau bao gom cac thong sé: téc dd co hoc
khoan (ROP), tai trong 1én choong (WOB), luu
lwong dung dich khoan (FR), t6c d6 quay choong
(RPM), ap sudt tai voi phun (SPP), trong lwong
riéng dung dich khoan (MW), mé men quay
choong (TQ) (Chandrasekaran va Kumar, 2020;
Azim, 2020). B6 dit liéu nay dwoc chia nho véi
70% lwong mau dung dé huin luyén mang, 15%
dung dé kiém tra (test) va 15% dé xac nhin
(validation). Trong trang thai hoc, tap dit liéu mau
dwa vao mang ANN bao gom ca gia tri dau vao
(inputs): tai trong 1én choong WOB (tin), lwu
lwong dung dich khoan FR (I/s), t6c d6 quay
choong RPM (v/phut), ap suét tai voi phun thuy
lwc SPP (atm), trong lwong riéng dung dich khoan
MW (kg/1), md ment tai choong TQ (m.kg) 14n gia
tri dau ra (output) l1a téc dé co hoc khoan ROP
(m/h). Cac dit liéu duwoc tinh toan va cho két qua
d4u ra. Két qua diu ra nay cia mang ANN sau mot
vong 1ap (cycle hodc iteration) dwoc so sanh véi
két qua d4u ra thuc té trong tip mau dé rut ra sai
s0. Sai s0 nay duwgc lan truyén nguwoc tré lai cic no
- ron dau ra (output neurons) va no - ron an dé cac
no - ron nay diéu chinh lai cac trong s6 (Hinh 3).

Qua trinh lan truyén theo hai chiéu nay dwoc
tién hanh nhiéu lan, cho dén khi sai s6 dat t&i gia
tri cuc tiéu nhé hon mot gia tri cho phép nao do,
hodc cho dén khi s6 vong 1dp dat dén mat gia tri
dinh truwdc. Qua trinh hoc clia mang ANN lan
truyén nguwoc 1a qua trinh hoc cé gidm sat. Trong
nghién ctru nay, nhém tac gia da xay dung va danh
gid cac mé hinh mang ANN lan truyén nguorc
(BPNN) c6 ciu tric chung nhw sau:
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Hinh 3. M6 hinh biéu dién cdu triic mang ANN.

Trong do:

- Lép dau vao (Input layer) c6 6 no - ron
(WOB, FR, RP, SPP, MW, TQ ) va lép dau ra (Output
layer) c6 1 no - ron (ROP)

nhau trong toolbox ctia Matlab. Cé nhiéu thuit
toan  huidn luyén lan truyén nguoc
(backpropagation) khac nhau, chiing khac nhau
vé cach tinh toan, dung lwong bd nhé va khong c6
thuit toan nao la tét nhat déi véi moi treong hop
(Bang 2). O nghién ctru nay, véi khéi lwong tai liéu
vira phai, nghién ctru nay da lwa chon st dung 2
thuat toan trainlm va trainrp.

Viéc lwa chon s6 lwgng no - ron tdi wu trong
16p 4n la hét strc quan trong, phai ddm bao két qua
dw bao tir mang ANN dat dugc hé s6 twong quan
du t6t vdi di liéu mAu, ddng thoi s6 lwgng no - ron
cling khong nén sir dung qua nhiéu vi né sé dan
dén hién twong qua khép (overfitting).

Tl két qua thu dwgc khi chay cdc md hinh
mang khac nhau (cic Hinh 4, 5), khi so sanh hé s6
twong quan R? cda ca 3 tip huln luyén, test va
validation, nghién cttu nay da st dung moé hinh
mang c6 8 no' - ron 1&p dn va véi thuit toan trainlm
lam mo hinh t6i wu d€ du bao té¢ dd khoan co hoc.

- Ham kich hoat cho 16p 4n (Hidden layer) 1a
tansig va ham kich hoat cho 16p dau ra la pureline

Diém khac nhau giitra cic mé hinh mang la:

*S6 no - ron & 16p 4n thay doi 4+8.

* St dung 2 thuit toan hoc “learning” khac

Tl Hinh 6 c6 thé nhin thay, két qua toc do co
hoc khoan dw bao dwoc tir mang ANN khi so sanh
v&i dir liéu thue té c6 do chinh xac cao va phan dnh
dwoc xu thé thay doi cta toc dé co hoc khoan theo
chiéu siu thang dirng & ca 2 giéng.

Bdng 2. M6 td cdc thudt todn hudn luyén mang ANN.

Ham Mo ta
Traingd |Gradient descent co ban. Pap irng chim, st dung trong ché do incremental.
Traingdm |Gradient descent c6 quan tinh. Thwong nhanh hon traingd, st dung trong ché d6 nic.
Traingdx |Téc do hoc thay doi. Huin luyén nhanh hon traingd nhung chi st dung trong ché dd batch.
. Resillient backpropagation. Pay la thuit toan huin luyén ché d6 batch don gian cé hoi tu
Trainrp NSRS
nhanh va it ton b nho.
Traincef Thuit toan conjugate gradient fletcher reeves. Yéu ciu bd nhé trong cic thuit toan
& conjugate gradient.
. Thuét todn conjugate polka - ribiere. Yéu cdu bd nhé 16n hon traincgf ,t6¢ do hoi tu nhanh
Traincgp
hon.
. Thuit toan scaled conjugate gradient. Pay la thudt toan conjugate gradient duy nhat khéng
Trainscg | . *n .. M
yéu cau dinh hwong tim.
Trainbf Thuit toan quasi - newtin bfgs. Yéu cau lvu trir ma tran hessian va c6 nhiéu phép tinh hon
& |cac thuAt todn conjugate gradient trong mdi vong lip, nhung thwong hoi tu sau vai phép lap.
Trainoss Phwong phép one step secant. Py la phwong phap két hop gitra phwong phap conjugate
gradient va phwong phap quasi - newton.
. Thuit toan levengeg - marquardt. Thuit todn huin luyén nhanh doi véi mang cé kich thwée
Trainlm | . s oo B sn 1A 1 211:ia o A
vira phai,cé tinh chat gidam bd nhé khi tap huan luyén 16m.
Trainbr Thuit toan chuin téng quat hoa Bayesian. La giai thuit huin luyén levenberg - marquardt
dwoc stra doi tao ra mang t6t hon,gidm su phirc tap dé mang hdi tu.
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Hinh 6. Téc dé co hoc khoan dw bdo tir mang ANN véi div liéu thuc té ctia 2 giéng 406 va 420: Actual
ROP406 va Actual ROP420 - Téc do co hoc khoan thurc té tai giéng 406 va 420; Predict ROP406 va Predict
ROP420 - Téc do co hoc khoan du bdo tai giéng 406 va 420.

4.Xac dinh thong s6 tai trong 1én choong téi wu
nham nang cao téc do co hoc khoan

DE xac dinh thong s6 tai trong lén choong t6i
wu nham nang cao téc dd co hoc khoan, nhém tac
gia tién hanh thay déi gia tri tai trong 1én choong
lanlwotla: 2,4, 6,8,10,12, 14 tin trong bo dit liéu
mAu va st dung mé hinh ANN di xay dung duorc,
nham du bo van tdc co hoc khoan dat dwoc & mdi
trwong hop. Thuec té, téc do co hoc khoan khong
chi phu thudc vao théng sé tai trong 1én choong
ma con chiu anh hwdng cta cic thong s6 khac nhu:
lwu lwgng dung dich khoan FR (1/s), téc d6 quay
choong RPM (v/ph), trong lwong riéng dung dich

khoan MW, chit lwong dung dich khoan,... Do do,
khong thé dwa toan bd bo dir liéu dau vao (input)
vao mang ANN ma phai chia nhé bd dit liéu cho
tirng trwong hop, vi du: véi tép P02 da loc va lay
cac bo thong s6 dau vao véi gia tri tai trong 1én
choong dao dong trong khoang 1+3 tin; tép P04 la
cac bd théng s6 dau vao co6 gia tri tai trong 1én
choong nam trong khoang 3+5 tan,.. K&t quala 7
b6 dir liéu dwoc khéi tao P02, P04, P06, P08, P10,
P12, P14 twong &ng cic thong sé dau vao st dung
tai trong lén choongla 2, 4, 6, 8,10, 12, 14 tin.

Tir 7 bd dir liéu trén dwoc dwa vao mang ANN,
két qua dau ra (output) thu dworc 1a cac gia tri dw
bao van téc co hoc khoan. D€ so sanh va lwa chon
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Hinh 7. Biéu do biéu dién sw dnh huéng ctia tdi trong 1én choong dén téc dé co hoc khoan sau khi chay mé
hinh ANN.

gia tri tai trong 1én choong t6i wu, nghién ctru da
so sanh gia tri toc do co hoc khoan 16n nhat (max),
nhé nhat (min) va trung binh trong méi trwdmg
hop (Hinh 7).

5. Thao luin va két qua dat dworc

Qua biéu d6 thé hién sw &nh hwdng ctia thong
sO tai trong 1én choong dén toc d6 co hoc khoan
sau khi tién hanh chay qua mé hinh ANN (Hinh 6),
¢6 mot s6 nhan xét nhuw sau:

- Khi tang tai trong lén choong trong khoang
2+8 tin, tdc do co hoc khoan ting manh. Piéu nay
pht hop véi cic nghién clru trwedre d6 va cho thiy
khi d6 ngdp rang chodng tang va mirc do lam sach
day giéng tot thi téc do co hoc khoan sé tang tuyén
tinh véi tai trong 1én choong (Neskoromnusx,
2015; Neskoromnux, 2017; Baron va nnk., 1966);

- Khi tang tai trong lén choong trong khoang
8+10 tan, téc dd co hoc khoan tang nhe va c6 xu
hwéng 6n dinh. Diéu nay chirng té day la khoang
gia tri hop ly khi thi cong khoan tai day;

- Khi tang tai trong lén choong trong khoang
10+14 tan, toc do co hoc khoan khéng ting va c6
xu hwéng gidm nhe. Diéu nay cling phu hop véi
cac nghién ctru trwdre dé khi do ngap rang choong
tang nhung khdng dap trng dwoc mirc dd lam sach
day giéng tot (Neskoromnux, 2015; 2017; Baron
vannk, 1966);

- Khi tai trong lén choong trong khoadng
10+14 tin, khong nhirng khong ting téc do co hoc

khoan ma con lam tang tiéu hao nang lwong pha
huy, lam gidm tu6i tho va tién d6 ca choong.

Nghién ctru cling nhin thiy mot s6 ton tai va
dé xuit cac giai phap nhw sau:

- Thuee té€ khoan cho thiy, tinh chit co Iy cta
dat da thay doi rat manh theo chiéu siu nghién
ctru. D€ dua ra dwoc md hinh dw bao tdc doc co
hoc khoan chinh xac can chia thanh cac khoang
khoan chi tiét twong (ng véi tirng 16p dat da. Tuy
nhién, trong nghién ctru nay do bo dir liéu thu thap
dwoc chi bao gom tai liéu khoan thuc té€ ctia 2
giéng khoan v&i s6 lwgng mau han ché nén nghién
ctru nay khong thé chia thanh cac khoang khoan
chi tiét. D€ nang cao tinh chinh xac va logic, trong
nhirng nghién ctru tiép theo sé& b6 sung thém tai
liéu cac giéng khoan lan can.

- Khi str dung tai liéu ctia cic giéng khoan khac
nhau dé xdy dung mo hinh dy béo, hai théng s6
goc nghién va géc phwong vi sé c6 anh hwdng 1én
két qua va can duoc coi nhw 2 théng s6 dau vao dé
huin luyén. Tuy nhién, bo dir liéu goc thu thap
dworc lai thiéu 2 thong s nay. Vi vay, dé ning cao
tinh chinh xac va logic trong dy bao, nghién ctru
dé xuit bd sung 2 thong s6 goc nghiéng va goc
phwong vi trong cac nghién ctru tiép theo.

6. Kétluian

Qua cac nghién ctru bén trén, nhém tac gia
dwa ra mot s6 két ludn nhw sau:
Mang noron nhan tao ANN c6 kha nang dw
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bao tdc dd co hoc khoan tot véi mirc dd chinh xac
cao khi toc d6 co hoc khoan duw bdo gin nhw tring
khép véi két qua khoan thure té.

Mang noron nhan tao ANN véi thuat toan
trainlm cé 8 no - ron trong 1ép 4n cho két qua dw
bao wu viét hon so véi cdc mo hinh khac doi voi
cac tép dir liéu nay;

DE tang do chinh xac trong dw bo cia mang
ANN, cin b6 sung va cip nhat dir liéu huin luyén
tir cac giéng khoan mdi;

Tai trong 1én choong t6i wu nham ting téc dd
co hoc khoan nam trong khoan 8+10 t4n. Piéu nay
phu hop véi két qua khoan thuc té€ khi nha thau
Baker Hughes khoan véi tai trong 1én choong
trung binh trong khoang 7+13 tin va dat téc d6 co
hoc khoan trung binh 41,7 m/h, trong khi nha
thau Slumberger str dung tai trong lén choong
trung binh 1+3 tin va dat téc dé co hoc khoan
trung binh 21,4 m/h (Hinh 1) va (Bang 1);

Khi ting tai trong 1én choong tir 10+14 tan,
mac du co6 thé duy tri téc dd co hoc khoan & mirc
cao nhung lai lam tang m6 ment quay choong,
tang chi phi nang lwgng pha huy, giam tudi tho va
tién do choong. Vi vy, doi véi dia ting Mioxen
khong nén dung tai trong 1én choong 1on nhw vay;

U'ng dung mang ANN khong nhitng c6 thé t6i
wu hod thong so tai tronglén choong ma con cé thé
t6i wu hoa cac thong sé ché dd khoan khac nhu: toc
do quay choong RPM, lwru lwgng dung dich khoan
FR,...;

D€ ning cao hiéu qua khoan, cin tiép tuc ap
dung phwong phap st dung mang ANN nham t6i
wu hoa cac théng sé ché do khoan khac nhu: toc
do quay choong RPM (v/ph), lwu lwgng dung dich
khoan FR (1/s), trong lwgng riéng dung dich khoan
MW (G/cm3),...;

D€ rng dung rong rai phwong phap st dung
mang ANN t6i wu hoa cac thong s6 ché do khoan
nham nang cao hiéu qua khoan cho céc dia ting
khac, cin bd sung cac thong sé biéu thi tinh chit
co ly cia dat da theo chiéu sau trong bo thong s6
dau vao;

Nén str dung két qua cia nghién ctru nay nhw
mot phwong phap duw bao toc do co hoc khoan va
t6i wu hoa théng s6 ché do khoan cho cac giéng
khoan dau khi tai m6 Nam Rong - D6i Moi, bé Clru
Long, Viét Nam.
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TAc giad Nguyén Tién Hung 1én ké hoach, tién
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