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Tém tat: Toi uu hoa thong sd ché do khoan 1a mot nhiém vu quan trong khi thi cong giéng
khoan, gitip nang cao hiéu qua khoan, tiét kiém thoi gian, giam gi4 thanh va han ché cac
nguy co phrc tap su c¢b giéng khoan. Cac thong sé ché do khoan c6 anh huong truc tiép dén
téc d6 co hoc khoan, tuy nhién do mbi quan hé phire tap gitra chung nén viéc du bao toc do

co hoc khoan theo cac phuong phap truyen thong thuong gap phai nhiéu kho khan. Vi véy,
dé c6 thé dé xuat duoc cac thong s0 ché d6 khoan t6i wu, can phai dua ra dugc mot phuong
phap méi ¢6 thé du bao tde do co hoc khoan véi do chinh xac cao. Trong nghién ctru nay,
nhom tac gia sir dung mang no—ron nhén tao (ANN) d¢é thiét 1ap mbi twong quan phuc tap
gitra cac thong s6 ché o6 khoan va toc d6 co hoc khoan nham tdi wu hoa thong ) ché do
khoan. S6 liéu st dung dé huan luyén mang ANN trong nghién ciru nay dugc lay tur 03 giéng
khoan dan day tai bé Ciru Long, gom 5 thong ) dau vao: tai trong 1én choong, toc do quay
chodng, md men tai choong, téng ton that ap suét, luu lugng bom. Thong s dau ra 1a tdc
d6 co hoc khoan. Két qua nghién cttu cho thay, mo hinh mang ANN dugc lya chon cho két
qua du bao tdc do co hoc khoan co do chinh xéac cao, ¢ kha nang xac dinh duoc cac bd
thong s ché 6 khoan tdi wu cho timg khoang khoan.

Tir khéa: Téi wu hoa thong s6 ché do khoan; Tdc d6 co hoc khoan; Mang no-ron nhan tao;
Bon triing Ciru Long.

1. Mé diu

Khoan cac giéng dan day trong khai thac dau khi 1a khoan b6 sung cac giéng khoan méi
vao hé thong giéng khai thac da co tir giai doan dau phat trién mo dau khi. Pay 1a mot trong
nhiing giai phap nang cao kha nang thu ho6i dau cho mot mo dau khi & giai doan cudi ctia qua
trinh phat trién mo. Vé 1y thuyét, quy trinh cong ngh¢ thi cong cac giéng khoan dan day co
ban khong khac nh1eu s0 voi cong ngh¢ khoan cac giéng ban dau trude d6. Tuy nhién, khi
quyét dinh phat trién cic giéng khoan dan day, phai tinh toan dén hiéu qua kinh té, xa hoi
trong bdi canh cac giéng khoan dan day duoc thi cong don 1¢ (khdng theo chium véi sé luong
16n nhu & giai doan dau phat trién mo) va ddi twong vuron tdi ctia cac giéng khoan dan day 1a
cac via nhd, cac via bi ¢6 1ap. Do vay, can phai nghién cttu lya chon cong nghé, thiét bi va
vt liéu thi cong pht hop dam bao hiéu qua vé mit kinh té (chi phi tiét kiém nhat, thu hdi dau
dugc ti da co thé) va hiéu qua vé mit xa hoi (g6p phan vao bao dam an ninh ning luong,
tao cong an viéc lam cho nguoi lao dong, bao vé mdi trudong; tan dung triét dé, tranh lang phi
co so ha tang thiét bi). Mat khac, yéu t6 cong nghé—k¥ thuat ciing can phai dugc xem xét khi
quyét dinh thuc hién giéng khoan dan day véi ly do: thuc té khi thi cong mot sé giéng khoan
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dan day tai bé Ctru Long & cac dia tang quen thudc, mic du trinh d6 cong nhan va k¥ su da
dugc hoan thién, cong nghé va thiét bi duoc cai thién dang ké so véi giai doan trude, nhung
van gip rat nhiéu hién tuong phuc tap, su cd (thdm chi phai huy gleng) [1-2]. Theo nhan
dinh ban dau, c6 thé thdy rang cac phiic tap, su ¢, that bai nay 1a do rat nhiéu nguyén nhan
dén tir chu quan va khach quan. Mt trong nhimg nguyén nhén dwgc danh gia va tap trung
nghién ctru nhiéu nhét 13 hién tuong pha v& do bén thanh gleng (mét do bén do ngim nudc,
sét bam vao bd dung cu khoan, sét chay xé va co that than giéng trong cac via sét cta tang
mioxen ha; sap 10, s6i 16 cuia sét argilit), ket dinh vi sai & cac ting Miocene va Oligocene [ 1—
2].

Viéc nghién ctru va tim ra giai phap phi hop, nhim nang cao hiéu qua cong tac khoan
dan day (infill) d6i v6i cac mo dang khai thac ¢ giai doan cubi thuoc bé Ctru Long 1a mot thir
thach 16n d6i v6i nhitng nha khoa hoc 1am trong linh vic khoan khai thac dau khi. Bai toan
dat ra ¢ day 1a di tim 101 giai cho mbi lién hé phuc tap giita thong s6 ché do khoan (tai trong
chiéu truc, téc do quay cua bd dung cu khoan, Ivu lugng nude rira,...) va tdc do khoan co hoc
khoan (ROP). Tur do, t6i wu hod thong sb ché do khoan nham cai thién tdc dd co hoc khoan,
rit ngin thoi gian khoan, giam thiéu thoi gian tiép xtc giira dung dich khoan va dat d4 chia
sét hoat tinh cao tai thanh hé, giam nguy co phurc tap su cd lién quan dén mét 6n dinh thanh
giéng.

Trude day, dé thiét 1ap mdi twong quan gitra cac thong sé ché do khoan va tdc d6 co hoc
khoan, nguoi ta thuong sir dung cac ham thuc nghiém [3-4]. Tuy nhién, cdc m6 hinh thyc
nghiém bi giéi han bdi pham vi dir liéu da dugc sur dung trong qua trinh xay dung md hinh
va kho lién két triet dé mbi tuong quan phirc tap gitra cac thong so ché do khoan va toc do co
hoc khoan, dan dén cac du bao bang cac mo hinh nay trong diéu kién thuc té thuong cho ket
qua c6 do chinh xac khong cao [4-7]. Dé giai quyet nhiing han ché nay, nhom tac gia dé xudt
sir dung mang no—ron nhan tao (ANN) nham thiét 1ap moi tuong quan t6t hon giita cac thong
s6 ché do khoan va toc dd co hoc khoan dé ¢ thé du bao tde do co hoc khoan véi do chinh
xéc cao. Tir d6, tdi wu hoa thong sé ché do khoan nham nang cao toc do co hoc khoan.

2. Xay dung mang no-ron nhin tao (ANN) du bzo tdc ddc co hoc khoan

Mang no-ron nhén tao (Artificial Neural Network—ANN) la m6 hinh xir ly thong tin dugc
mo phong dua trén hoat dong cua hé thdng than kinh cua sinh vét, bao g6m s6 luong 16n cac
no-ron dugc gan két dé xir Iy thong tin. ANN giong nhu bd ndo con ngudi, duoc hoc boi
kinh nghiém (thong qua huén luyén), c6 kha nang luu giit nhitng kinh nghiém hiéu biét (tri
thirc) va st dung nhiing tri thirc d6 trong viéc du doan cac dit 1iéu chua biét (unseen data).
ANN dugc x@y dung dya trén nhiing gia dinh sau:

— Thoéng tin xur 1y tai nhleu phan tir don gian, goi 1a cac no-ron;

— Tin hiéu duoc truyén giita cac no—ron thong qua cac két nbi;

— Mbi két ndi c6 mot trong s, thong thuong dugc nhén véi tin hiéu truyén qua;

— M&i no—ron sir dung mdt ham kich hoat dé xac dinh tin hiéu dau ra theo téng cac tin
hiéu dau vao.

Pic diém ciia mang ANN 14 c¢6 kha ning giai quyét dugc nhiing van dé phirc tap bang
cach lam sang to nhiing méi quan h¢ phi tuyén. Do vay, mang ANN da dugc ung dung dé
giai quyet cac van d¢ thyc té trong nhiéu linh vyc: cong nghé thong tin, sinh hoc, quan 1y,
kinh té, y té,... khi ma cac quan hé giita cac yéu td 14 phi tuyén.

Trong nghlen cru ndy, nhdm tac gia s dung mang no—ron tiép tuc cung cip (feed—
forward) dé du bao tdc d6 co hoc khoan duya trén tai liéu do ghi qua trinh khoan cua 03 giéng
khoan dan day RC9, BT—7, BH-57 tai bé Ctru Long. Dit liéu huan luyén bao gém 05 tham
sO dau vao: tai trong 1én choong (WOB), toc d6 quay choong (RPM), mé men tai chodng
(TORQUE), tong ton that ap suat (SPP), luu luong bom (FLR); 01 théng s dau ra: téc do
co hoc khoan (ROP) [5-6, 8]. B0 tai liéu khoan ctia 2 giéng RC9 va BH-57 duoc dua vao
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huan luyén va xay dung cic mo hinh ANN. Tai liéu khoan cta giéng BT—7 dugc sir dung dé
kiém tra, danh gia sai s6 ROP du bao duge tir cac md hinh ANN.

Nhom nghién ctru sir dung mang ANN véi thuat toan huan luyén lan truyén nguoc (back—
propagation) [9] va ham kich hoat tagsig dé du bao van tdc co hoc khoan tir bo dit liéu mau
trén. Mang no—ron nay con duoc goi 1a mang no—ron lan truyén nguoc (back—propagation
neural network BPNN). Pé ¢6 duge mé hinh du béao tée d6 co hoc khoan ¢6 do chinh xéac
cao, nhom nghién ctru da cin ctr vao cAp duong kinh chodng va tinh chit co 1y cua dat da dé
chia tap dir liéu ra 1am 5 phan. Tiép d6, 5 phan dit liéu nay s& dugc huin luyén dé xay dung
5 mo hinh ANN khéc nhau (Bang 1).

Bang 1. S6 1iéu khoan thyc té dé xay dung cac md hinh ANN.

2 i x Model 1 Model 2 Model 3 Model 4 Model 5
Tong sO mau

1000 600 1055 915 1446
Gi4 tri nho nhat 5,75 4,73 1,57 6,37 0,6
ROP Gié trj 16n nhét 127,65 65,48 66,33 34,88 32,33
(m/h) D6 léch chuén 26,37 11,68 9,49 5,15 4,516
Gié trj trung binh 48,088 29,65 19,38 21,9 8,922
Gié tri nho nhat 1 2,03 2,03 1,72 3,5
WOB Gi4 tri 16n nhét 5,400 7,71 8,77 7,42 11,56
(ton) Gi4 trj trung binh 0,785 1,303 1,11 1,13 1,54
Do 1éch chuén 1,870 4421 5,13 3,76 6,298
Gi4 tri nho nhit 52 97 94 83 55
RPM Gié trj 16n nhét 121 116 126 130 169
(v/ph) Gi4 trj trung binh 24,032 2,787 5,34 1,85 14,887
D6 léch chuén 82,296 101,82 113,18 129,68 96,772
Gi4 tri nho nhit 20 1333 1670 1371,1 123,35
TQ Gié trj 16n nhét 1598 2016 2658 4440,7 5562,3
(kg.m) Gi4 tri trung binh 520 151,76 259,64 518,07 1590,2
D6 léch chuén 418,03 1632,1 22492 3448,1 3378
Gi4 tri nho nhit 43,320 50,15 19,90 13,08 15,82
FLR Gié trj 16n nhét 57,670 54,06 53,30 37,71 4426
WUs) Gi4 tri trung binh 2,467 0,505 1,76 2,54 4,17
Do 1éch chuén 50,736 52,236 48,69 35,36 28,995
Gi4 tri nho nhit 574 167.,9 118,70 88 94,1
SPP Gi4 tri 16n nhét 185,1 206,7 225,00 169,3 228,3
(atm) Gi4 tri trung binh 22,16 11,116 6,18 12,69 36,781
Do 1éch chuén 132,57 188,57 211,88 142,97 185,8

Trong d6: mé hinh I (model 1) — duong kinh choong 16", khoan trong tang Plioxen, Mioxen trén va giita;
mé hinh 2 (model 2) — deong kinh choong 12—1/4" khoan trong tang Mioxen giika; mé hinh 3 (model 3) — dirong
kinh choong 12—1/4" khoan trong tang Mioxen dudi; mé hinh 4 (model 4) — dwong kinh choong 8—1/2" khoan
trong tang Mioxen dwdi; mé hinh 5 (model 5) — dwong kinh choong 8—1/2" khoan trong tang Oligoxen.

B0 dit liéu sir dung dugc chia nhé véi 70% luong miu dung dé huan luyén mang, 15%
ding dé kiém tra (test) va 15% dé xac nhan (validation). Trong trang thai hoc, tap dit liéu
méiu dua vao mang no—ron bao gdm ca gia tri dau vao (inputs) (tai trong 1én choong WOB
(T4n), luu luong dung dich khoan FLR (I/s), toc d6 quay choong RPM (v/ph), ap sudt tai voi
phun thuy luc SPP (atm), m6 ment tai choong TQ (m.kg)) 13n gia tri dau ra (output) (tbc do
co hoc khoan ROP (m/h)). Cac dit liéu dugc tinh toan va cho ra két qua dau ra. Két qua dau
ra cua mang no—ron sau mot vong lap (cycle hodc iteration) dugc so sanh voi két qua dau ra
thuc té c6 trong tap mau dé rit ra sai s. Sai s6 nay dugc lan truyén nguoc tro lai cac no—ron
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dau ra (output neurons) va no—ron an dé cac no—ron nay diéu chinh lai cac trong sb ciia minh
(hinh 1). Qué trinh lan truyén theo hai chiéu nay duoc tién hanh nhiéu lan, cho dén khi sai s6
dat toi gia tri cuc tiéu nho hon mot gi tri cho phép nao dé, hodc cho dén khi sé vong lap dat
dén mot gia tri dinh trude. Qua trinh hoc ciia mang no—ron lan truyén nguogc la qua trinh hoc
c6 giam sat. Cac mo hinh mang no—ron lan truyén ngugc (BPNN) trong nghién ctru ndy c6
c4u truc chung nhu sau:

1. Lop dau vao c¢6 5 no-ron (WOB, FLR, RPM, SPP, TQ) va 16p dau ra c6 1 no—ron
(ROP);

2. Ham kich hoat cho 16p an 1a logsig va ham kich hoat cho 16p dau ra 1a pureline;

3. S6 no—ron trong 16p an dugc thay doi tir 10 dén 50 dé tim ra mo hinh tdi uu.
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Hinh 1. M6 hinh biéu dién c4u trac mang ANN.

Viéc lwa chon sb lugng no—ron ti wu trong 16p an 1a hét stiic quan trong, sao cho két qua
du béo tir ANN dat duogc hé sb tuong quan du tdt vai tai liéu mau. Déng thoi sb luwong no—
ron ciing khong nén sir dung qua nhiéu vi n6 s& dan dén hién twong qua khép (overfitting).
Tir két qua thu duoc khi chay cac mo hinh ANN khéc nhau (Béang 2), khi so sanh hé s6 tuong
quan R? va sai s6 MSE, nhom tac gia quyét dinh stir dung mo hinh ANN véi 40 no—ron & 16p
an 1am m6 hinh t6i wu dé du béo ROP.

Bang 2. Két qua chay cdc md hinh ANN khéc nhau.

Model 1 Model 2 Model 3 Model 4 Model 5

R? MSE R? MSE R? MSE R? MSE R? MSE

10 0,81 0,021 0,742 0,0165 0,85 0,006 0,797 0,0119 0,84 0,0054
15 0,83 0,017 0,783  0,0143 0,875 0,005 0,814 0,01 0,86 0,0049
20 0,85 0,013 0,827  0,0116 0,88 0,0048 0,84 0,009 0,875 0,0042
25 0,89 0,01 0,878  0,0084 0,908 0,0038 0,86 0,008 0,89 0,0039
30 0,91 0,0083 0,91 0,0063 0,915 0,0034 0,87 0,0078 0,9 0,0036
35 0,923  0,0072 0,92 0,0057 0,925 0,003 0,9 0,006 0,912 0,0032
40 0,934  0,0059 0,95 0,0036 0,935 0,0026 091 0,0055 0,94 0,00235
45 0,938  0,0053 0,96 0,003 0,94 0,0024 0,93 0,0048 0,945 0,0021

50 0,943 0,0046 0,97 0,0023 0,95 0,0022 0,94 0,004 0,949 0,0018
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Két qua toc do co hoc khoan (ROP) du bao duoc tir cac md hinh ANN duoc bicu dién

va ddi sanh véi gia tri do thuc té tai 3 giéng khoan BH-57, BT—7, RC9 (Hinh 2-7).
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Hinh 2. ROP dy bao tir mang ANN model 1 (Predict ROP) va thyc té (Actual ROP) tai giéng BH-57.
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Hinh 3. ROP dy bao tir mang ANN model 2 (Predict ROP) va thyc té (Actual ROP) tai giéng BH-57.
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Hinh 4. ROP dy bao tir mang ANN model 3 (Predict ROP) va thyc té (Actual ROP) tai giéng BH-57.
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Hinh 5. ROP du béo tir mang ANN model 4 (Predict ROP) va thuc t& (Actual ROP) tai giéng RC9.
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Hinh 6. Téc d6 co hoc khoan du bao tir mang ANN model 5 va thuc té tai giéng BH-57.
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Hinh 7. Téc d6 co hoc khoan du bao tir mang ANN model 6 va thuc té tai giéng BT-7.

Co thé thay rang gia tri ROP du bao duoc khong nhiing c6 d6 chinh xac cao ma con phan
anh dugc ca xu thé thay d6i ROP trong cic khoang do sau nhat dinh tai timg giéng (hinh 2—
7). Két qua thu dugc rat kha quan, tir d6 c6 thé dua ra kién nghi st dung ANN nhu mot
phuong phap hiéu qua va chinh xac dé dy bao duoc ROP tir tai liéu khoan thyc té cia cac
giéng khoan dan day khu vuc bé Ciru Long.
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3. T6i wu ho4 thong so ché d9 khoan

Thuec té cho thdy, thong s6 ché do khoan bao gdm nhiéu thong s (tai trong 1én choong
(WOB), luu lugng bom dung dich (FLR), téc do quay bo dung cu khoan (RPM), trong luong
riéng dung dich (MW), chat luong dung dich,...), ¢6 anh hudng phure tap tdi toc do co hoc
khoan (ROP) [10]. Do d6, dé xac dinh cac thong sd ché do khoan t6i uu nham néng cao toc
d6 co hoc khoan (ROP), chiing t6i tién hanh thay doi cung luc gia tri: tai trong 1én chodng,
toc d6 quay chong va luu luong bom trong cac khoang gié tri thu duoc tir tai liéu khoan thyc
té. Sau d6 céc tap dit liéu nay dugc dua ngugc vao cac mé hinh ANN du bao ROP da duoc
xay dung. Bo thong sb ché d6 khoan tdi vu dugc xac dinh khi tde dd co hoc khoan trung binh
du bao dugc tir b dir liéu tuong ing cd gia tri cao nhat dugc thé hién trong bang 3. Cac
thong sb trong bang 3 cho théy, véi cac bd thong sb ché d6 khoan tdi wu, tde dd co hoc khoan
du béo dat duge tot hon rat nhiéu so véi toc dd co hoc khoan thuc té, trung binh tang tur gép
2 dén 3 lan (tang 318% dbi voi model 3). Két qua nay hoan toan hop 1y khi dit liéu khoan
thuc té cho théy, c6 nhitng mét khoan tdc do co hoc khoan dat rat cao, tuy nhién, tdc do khoan
nay khong dugc duy tri ma thay dbi lién tuc va khong 6n dinh [8].

Bang 3. Cac thong s6 ché d6 khoan ti wu cho 5 trudong hop duong kinh chodng tai cac dia tang khac nhau.

WOB RPM FLR ROP thye té ROP theo mod
(€)) (vong/phit) (I/s) (m/h) hinh (m/h)
Model 1 1,88 93,4 43,43 47,54 106,39
Model 2 3,73 110,3 52,3 29,65 57,81
Model 3 4,39 116,4 26,58 19,38 61,63
Model 4 7,42 127,65 29,1 21,9 34,49
Model 5 7,53 123,4 15,82 8,9 27,6

Bang viéc str dung cdc md hinh du bao tdc do co hoc khoan di xay dung, nhom tac gia
da tién hanh tinh toan thoi glan khoan duy kién d01 v6i 02 cong doan khoan cua giéng BH-57
(hinh 8 va 9). Tai day, c6 thé d& dang nhan thay rang, thoi gian thi cong khoan du béo tir cac
md hinh ANN duge riat ngan dang ké khi so sanh voi thoi gian khoan thyc té tai 02 cong
doan khoan nay (thoi gian thi cong duge rit ngan 51% dbi véi model 3).
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Hinh 8. Thoi gian khoan dy bao khi 4p dung bo thong sb ché d6 khoan ti wu (Optimize time) va thoi
gian khoan thuc t& (Actual time) khi thi céng cong doan 16" trong ting Plioxen, Mioxen trén va gitra giéng
BH-57.
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Hinh 9. Thoi gian khoan dy bao khi 4p dung bo théng s6 ché do khoan t6i uu (Optimize time) va thoi
gian khoan thyc té (Actual time) khi thi céng cong doan 12—1/4" trong ting Mioxen duéi giéng BH-57.

Duya trén nhiing két qua nghién ctru trén, nhom nghién ciru dé xuat sir dung cdc thong s6
ché do khoan trong mét s6 diéu kién cu thé ctia moé Bach H6 ndi riéng va bé Ciru Long noi
chung nhu sau: khi khoan trong ting Plioxen, Mioxen trén va Mioxen giita twong tng véi
duong kinh choong 16” st dung tai trong 1én choong 1,5-2 T, tbc d6 quay chodng 90-95
vong/phut, luu lugng bom 43-44 1/s; khi khoan trong ting Mioxen giita trong (mg voi dudng
kinh chodng 12-1/4” st dung tai trong 1én choong 3,5-4 T, téc d6 quay choong 110-113
vong/phut, lvu lwong bom 5253 I/s; khi khoan trong tang Mioxen dui twong tmg véi dudng
kinh chodng 12-1/4” st dung tai trong 1én choong 4-4.,5 T, téc do quay choong 115-118
vong/phut, lvu lwong bom 26-27 I/s; khi khoan trong tang Mioxen dudi twong tmg véi dudng
kinh choong 8-1/2” sir dung tai trong 1én choong 7-7,5 T, téc d6 quay choong 125-130
vong/phut, luu lwong bom 21-22 Us; khi khoan trong tang Oligocen tuong tmg véi dudng
kinh choong 8-1/2” st dung tai trong lén choong 7,5-8 T, toc dd quay choong 120-125
vong/phut, luu lwong bom 15-16 I/s. Can luu ¥, cc thong sd ché do khoan dé xuét chi 1a dy
bao thu duoc tir cic mé hinh ANN. Thuc té, cac thong s6 ché d6 khoan c6 mdi quan h¢ tuong
quan v&i nhau, khi thay doi 1 thong sé nay thi cac thong s6 khac ciing sé chiu anh hudng nhét
dinh. Do d6, dé dua ra duogc quyét dinh lua chon thong s6 ché d6 khoan tdi wu can két hop
cac gia tri dé xuat tir nghién ctru ndy va bo sung thém céc thong tin dia chat, co 1y dé ciing
nhu mé hinh thuc té tai mdi giéng khoan.

4. Két luan va Kkién nghi

Mang noron nhéan tao ANN v&i thuat toan lan truyén nguoc cé 40 no—ron trong 16p 4n
c6 kha nang du bao tdc d co hoc khoan tdt véi mirc do chinh xac cao ddi véi tép dir liéu cua
03 giéng khoan dan day tai bé Ciru Long (RC9, BT-7, BH-57). Cac md hinh mang ANN da
xdy dung co6 kha nang t6i wu hod thong sd ché do khoan cho timg khoang khoan dé gia tang
toc d6 co hoc khoan du bao 1én téi 318% (model 3), thoi gian khoan du kién duoc rat ngan
1€n to1 51% (model 3).

Pé ung dung rong rai phuong phap st dung mang no—ron nhan tao (ANN) nham nang
cao hiéu qua khoan cén bd sung céac thong s6 biéu thi tinh chat co ly cua dat da theo chiéu
sdu trong bd thong s6 dau vao. Ngoai ra, nhom tac gia dé xuat sir dung két qua cua nghién
ctru nay nhu mot phuong phap du bao toc do co hoc khoan va tdi wu hoa thong sb ché do
khoan cho cac giéng khoan dau khi tai bé Ctru Long, Viét Nam.

Pong gop cua tac gia: Xay dung y tuong nghién ctru, 1én ké hoach, tién hanh thu thap sb
liéu: N.-T.H., N.V.T., N.T.V., V.H.D.; Lua chon phuong phap nghién ctu: N.T.H., N.V.T.,
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N.T.V., V.H.D.; xirly s6 lidu: N.-T.H,N.V.T.,N.T.V., V.H.D.; Thiét ké md hinh mang noron
nhén tao ANN va dam nhiém huan luyén mang: N.T.H., N.V.T., N.T.V., V.H.D.; Chinh sta
bai bdo: N.T.H., N.V.T., V.H.D.

Loi cam doan: Tap thé tac gia cam doan bai bio nay 1a cong trinh nghién ciru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhiing nghién ctu trudc day;
khong c6 su tranh chap lgi ich trong nhom tac gia.

Loi cam on: Nghién ctru nay duoc thuc hién dudi sy tai tro cia dé tai nghién ctru khoa hoc
cap co so ciia Truong Pai hoc M6 — Dia chit, ma sé T22—14. Bén canh d6, tap thé tac gia
tran trong cam on sy gitp dd cua Khoa Dau khi, Trudong Pai hoc Mo-Dia chit d3 hd trg vé
may moc, thiét bi dé thuc hién cac tinh toan lién quan dén nghién ctru nay.
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Application of artificial neural network to optimize drilling
parameters for infill wells in Cuu Long basin
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Abstract: Drilling optimization is a very important task during drilling operation, this helps
to save time, cut costs, and reduce drilling issues. Drilling parameters is directly related to
maximizing the rate of penetration (ROP). However, due to the complexity of the
relationship between the variables affecting the drilling process, it is dificult to determine
ROP using traditional methods. As a result, in order to establish the optimal drilling
parameters, it is necessary and crucial to propose a new approach to predict ROP with high
accuracy. In this study, the authors use an Artificial Neural Network (ANN) to establish a
complex correlation between drilling parameters and ROP. thereby providing optimal
drilling parameters to improve drilling efficiency. We use data obtained from 03 infill wells
in Cuu Long basin, including 5 input parameters, which are weight on bit (WOB), rotational
speed (RPM), torque (TORQUE), stand pipe pressure (SPP), flow rate (FLR) and the output
parameter, the Rate of Penetration (ROP) to train the network. During the training of the
network, the research team changes the number of neurons in the hidden layer to find the
optimal model. The proposed artificial neural network model is selected for high accuracy
prediction results of ROP, capable of determining the optimal set of drilling parameters for
each drilling stage.

Keywords: Optimization drilling parameters; Rate of Penetration; ANN; Cuu Long basin.
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