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Tom tat

Du bao khai thac md dau la thach thiic In trong nganh cong nghiép dau khi. Mo hinh va két qua du bao khai thac dac biét can thiét
cho cong tac quan Iy - diéu hanh md. Cac cong cu truyén théng dang dugc tng dung pho bién dé du béo san lugng hién nay la mo hinh
md phdng thay dong luc hoc va phuong phap phan tich dudng cong suy giam...

Ma hinh md phdng thiy ddng luc hoc cho thdy hiéu qua ro rét ddi vdi cac doi tugng tram tich. Tuy nhién, cac két qua du bao khai
thac st dung mo hinh md phdng thily dong luc hoc cho di tugng mdng niit né doi khi khong d tin cdy do méng nit né la doi tugng dia
chét phic tap, kho du béo cac dac diém dia chét... Phuong phap phan tich dudng cong suy giam (DCA) sir dung céc ham toan hoc ngoai
suy don gian dé du bdo san lugng khai thac do vay két qua du bdo khdng phan dnh dugc céc qud trinh van hanh mo nhu déng/mé tang
khai thac, thay ddi luu lugng bom ép nudc...

Dé khac phuc nhuoc diém ctia cac phuong phap du bao khai thac truyén thong, Vién Dau khi Viét Nam (VPI) da nghién ctiu kha nang
ting dung thuat toan hoc may d€ du bao khai thac cho d6i tugng méng khu viic vom Trung tdm, md Bach Ho. Két qua nghién ciiu cho théy

m0 hinh random forest (RF) cho két qua du bao c6 dd tin cdy cao véi sai so tuang doi trung binh 4%.

Turkhéa: Hoc méay, md hinh RF, du béo khai thac, mdng niit né, md Bach Ho.

1. Giéi thiéu

Hoc mdy la phuong phép phan tich di liéu ty dong
héa thong qua moé hinh phan tich. Bang cach s dung
cac thuat toan hién dai dé hoc tur di liéu, hoc méy cho
phép may tinh tim thdy nhiing théng tin, gia tri 4n sdu ma
khoéng thé 1ap trinh ré rang. Cach I3p clia hoc may rat quan
trong dé khi cdc moé hinh mang nay dugc ti€p xuc véi dir
liéu mai, c6 thé thich ting mot cach déc 1ap nhd hoc tir cac
tinh toan trudc dé dé dua ra quyét dinh ciing nhu két qua
I3p lai dang tin cay.

Véi su phat trién manh mé clia céng nghé nhu hién
nay, xu huéng phét trién cac thuat toan hoc may cé kha
nang tu dong ap dung cac phép tinh toan hoc phuc tap
trén tap di liéu ngay cang I6n va nhanh hon. Cac thuat
toan hoc may phé bién nhat gém: M6 hinh héi quy tuyén
tinh, moé hinh mang tri tué nhan tao (Artificial Neural
Network - ANN), gradient tree boosting.
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Ngay nhdn bai: 2/9/2021. Ngay phdn bién ddnh gid va sita chita: 2 - 9/9/2022.
Ngay bai bdo dugc duyét ddng: 12/9/2022.
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Trong nghién ctu nay, mo hinh héi quy dugc sir dung
dé thiét 1ap méi quan hé gilra tdng san lugng khai thac
dau véi cac giéng bam ép duoc biéu thi theo céng thic
sau:

X ={x;}], e R (M
Trong do:
n: S6 lugng giéng bom ép;
d: S6 budc nhay thai gian trong lich sir bom ép.

Gia tri du bao sé dugc biéu thi dudi dang vector nhu
sau:

Y={yi. €R™! @

Sau dé, can tim 1 ham gan ding f(x,0):X->Y bang
cach tim ra bo s dé dé 16n ham mat mat (loss function) 13
nhé nhat (cuc tiéu):

" L(f(x,0),y,) > min@ 3)
Trong do:
£ (x, ): M& hinh héi quy véi théng s6 6.
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1.1. Mé hinh héi quy tuyén tinh

H6i quy tuyén tinh 1a phuang phap théng ké dé
héi quy di liéu vai bién phu thudc co gia tri lién tuc
trong khi cac bién doc 1ap cé thé ¢6 1 trong 2 gia tri,
lién tuc hodc phan loai. Néi cach khac héi quy tuyén
tinh 13 phuang phéap dé du doan bién phu thudéc Y
dua trén gia tri clia bién doc 1ap X, c6 thé dugc su
dung cho céac trudng hop du dodn lién tuc.

Mé hinh héi quy tuyén tinh dugc biéu dién nhu
sau:

flx,w)=wTx +w, (4)

Qua trinh hudn luyén mo hinh nay tim ra bé s6
dé dé I6n ham sai s6 gilia s6 liéu tinh toan va s6 liéu
thuc té€ (lost function) la nhd nhat va cac trong sé
wTe R wy e R sé dugc cap nhat dé tim cac thong
s6 ctla mé hinh t8i uu nhat theo cong thic sau:

n
wT,wy]=argmin
wT,wq i=

(WTx; +wo-y)*+R(w, @) (5)
1

Ky thuat chuan hoa (regularisation) R(w, a) dugc
thém vao ham mat mat dé xu ly hién tugng qua khdép
lich str, déng thai c6 thé giup gidm hé s6 anh hudng
cla cac dau vao it c6 anh hudng dén két qua du bao.
C6 mét s6 loai chuan hoa:

Lasso R(w,a) = a Z}i=1 [w;| (L1 regularisation);
Ridge R(w, a) = « Z?:l w} (Lz regularisation);

Siéu tham s6 a lién quan dén s6 hang chudn hoéa
L,/L, sé dugc tinh chinh bang cach st dung thu vién
Scikit-learn Lasso and Ridge cho tap dir liéu nghién
ctu [1].

1.2. M6 hinh mang tri tué nhan tao (ANN)

ANN la mé hinh xt ly thong tin mé phong theo
cach thdc xtt ly thong tin cdia cac hé neural sinh hoc.
ANN dugc tao tur s6 lugng 1én cac phan td (goi la
phan t& xut ly hay neural) két néi véi nhau thong qua
caclién két (goi la trong s6 lién két) lam viéc nhu 1 thé
théng nhat dé giai quyét van dé cu thé nao do.

ANN dugc cau hinh cho 1 ting dung cu thé (nhan
dang mau, phan loai di liéu...) théng qua qua trinh
hoc tur tdp cadc mau huan luyén. V& ban chat, hoc
chinh la qua trinh hiéu chinh trong s6 lién két gitia
cac neural.

M6 hinh ANN gém cac nat (don vi xt ly, neural)
dugc néi véi nhau bai lién két neural. Méi lién két

kém theo 1 trong s6 dac trung cho dac tinh kich hoat/tc ché
gilfa cac neural. C6 thé xem céc trong s6 |a phuong tién dé luu
thong tin dai han trong mang neural va nhiém vu ctia qua trinh
dao tao mang la cap nhat cac trong s6 khi c6 thém thong tin
vé cac mau hoc [2].

M6 hinh ANN c6 thé dugc biéu dién nhu sau:
F(x)= 8, (Wi8—1(... Wp 8, (W1x +by) +b,)... ) +by)  (6)
Trong dé:
&: Ham kich hoat;
k: S6 16p;
w, € Routxin): Ma tran trong so;
b: D0 léch cho I6p thii.

Cang gidng nhu mé hinh hoéi quy tuyén tinh, viéc tim ra bo
s6 dé d6 Idn ham sai s6 gilra s6 liéu tinh toan va s6é liéu thuc té
Ia nhé nhat sé dugc thuc hién dé tai 1ap lai lich s bang cach su
dung thuat toan giam dan t6c d6 (stochastic gradient descent)
hodc thuat toan Adam [3] nhu sau:

[wy, by, ..., Wy, b ] = argmin iZfl_l(f(xi) - yi)z (7)

W1,b1,., Wby TV

1.3. Gradient tree boosting

Boosting dugc gidi thiéu badi Schapire [4] s& dung thuat
toan cay quyét dinh dé tao cac mé hinh mdi. Boosting gan
trong s6 cho cac mé hinh dua trén hiéu suat cta chidng. Co
nhiéu bién thé clia thuat todn boosting nhu LogitBoost (LB) va
AdaBoost (AB). Schapire da chiing minh rang cac ky thuat hoc
yéu (t6t hon khéng nhiéu so véi doan ngau nhién) cé thé dugc
két hgp vdi muc dich tao ra 1 cum hodc 1 nhom cac ky thuat
may hoc yéu tir d6 tao thanh 1 mé hinh manh duy nhat. Dé&i vai
bai todn phan loai, cac ham co ban la cdc ham phan loai riéng
lé G,_ (x) € {-1,1%. Phan m& rong nay c6 dugc biéu dién trong
phuong trinh sau cho bai toan hoi quy:

fe=)  Brblvn) (8)

Trong do:
B,, m=1,2,3..M: Cac hé s6 m& rong;

b(x; y_) € R: Cadc ham don gian cla cac doi s6 da bién x
dugc dac trung bai thong sé ;

Théng thudng, cac mé hinh nay khép lich sir bang cach tim
ra bd s6 dé do 16n ham sai s6 gilia s6 liéu tinh toan va sé liéu
thuc té la nhé nhat trén tap dao tao:

1 n M
V) SVETIW ) = in — L 7 mb , 9
Butis Byl =argmin " 1y Bublxiyn)) ©

By Buym T i=1
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Trong thu vién Skit-learn [5], c6 mot s6 thuat todn
gradient boosting gém: AdaBoost, gradient tree boosting,
ExtraTree, Radom forest dugc phan loai la hoc theo nhém.
Ngoai ra, XGBoost la 1 trong nhiing thuat todn hoc may
phé bién va dugc st dung rong rai nhat hién nay vi giup
x0 ly nhanh, tiét kiém thai gian cling nhu chi phi tinh toan
[6]. XGBoost tuang tu nhu gradient boost nhung c6 moét
6 tinh nang bé sung manh hon dang ké gom:

- Stdung suthunho theoty lé clia cac nut la (cat tia)
dé cai thién tinh téng quat cia mo6 hinh;

- Newton boosting tao ra 1 tuyén dudng truc tiép
dén cuc tiéu, thay vi giam dé déc;

- B8 sung tham s6 ngau nhién gidp gidm méi tuang
quan gilta cac cay dé cai thién siic manh cGa nhom.

3. Dii liéu khai thac déi tugng méng, vom Trung tam,
mé Bach Hé

Than dau moéng khu vuc vom Trung tam bat dau dua
vao khai thac nam 1988 vai ap suat via ban dau tai do sau
tuyét déi 3.650 mTVDSS dat 417 at. O giai doan dau khai
thac ap suat via suy giam manh, co ché suy giam nang
lugng tu nhién va dan héi anh hudng chinh dén than dau

khai thac. Do vay, giadi phap bom ép nudc dugc ap dung
khi ap suat via trung binh dat 280 at tai phan day cda than
dau nham duy tri ndng lugng va gia tang hiéu qua thu hoi.
TU nam 1995, sau 2 nam bom ép, t6c d6 suy giam ap suat
via dan dan 6n dinh. Tai thai diém cudi thang 8/2022, quy
giéng khai thac cia than dau da méng khu vyc vom Trung
tam co 48 giéng dang khai thac (13 giéng tu phun va 35
giéng gaslift) va 8 giéng bam ép hoat déng (921, 8178,
7004, 424,437, 8, 448, 8014). San lugng dau cdng don dat
174,413 triéu tan, d6 ngap nudc 55%. San lugng bom ép
cdng dén dat 274,1 trieu m3. Téng san lugng khai thac dau
va luu lugng bom ép cla cac giéng bom ép dugc thé hién
trong Hinh 1.

4. Tién xt ly dir liéu

Cac giéng khai thac va bom ép tai than dau da
moéng nam chu yéu & khoi Trung tam, véi 48/57 giéng
khai thac va 8/10 giéng bom ép (Hinh 1). Do giéng bom
ép 8014 mdi hoat dong trd lai tu thang 9/2021 véi luu
lugng trung binh 154 m3/ngay nén sé khong dugc su
dung lam dau vao mo6 hinh hoc may. Nhu vay, chi c6 7
giéng bom ép sé dugc sir dung lam dit liéu dau vao mé
hinh hoc may.
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Hinh 1. Tong sdn luiong khai thdc va luu lugng bom ép ddi tugng mdng khu vic vom Trung tdm
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Pé danh gia muc dé tuong quan tuyén tinh gilta cac
cap giéng bom ép va gilta cac giéng bam ép vdi téng san
lugng dau, nhém téac gid da sir dung hé sé tuong quan
Pearson. Hinh 2 cho thay c6 4 giéng bom ép c6 tuong
quan nghich vdi téng san lugng dau va 3 giéng co tuong
quan thuan véi téng san lugng dau. Vé mat théng ké, c6
thé gidm dan luu lugng bom ép tir4 giéng c6 tueng quan
nghich va tang luu lugng bom ép ti 3 giéng co tuong
quan thuan dé danh gia hiéu qua ké hoach bam ép ciing
nhu gia tang téng san lugng dau khai thac. Ngoai ra, hé
sO tuong quan gilra cac giéng bom ép nay khong qua
cao, do dé nhém tac gia lya chon luu lugng bom ép tu
7 giéng bom ép nay lam d liéu dau vao dé dy béao téng
san lugng dau.

Nhém tac gia chia dit liéu thanh 2 tap:

- Tap di liéu | s& dung 339 thang dir liéu (tU thang
6/1993 - 8/2021) dugc xao tron va chon ngau nhién dé xay
dung mé hinh cdu tric va xac dinh thuat toan téi uu;

- Tap d@ liéu Il st dung 12 thang di liéu luu lugng

4240
 ®
5

K

bom ép nudc sé dugc lay theo ké hoach bom ép cua Lién
doanh Viét - Nga“Vietsovpetro” (tu thang 9/2021 - 8/2022)
vGi) dé du bao san lugng khai thac dau.

DE& nang cao chat lugng ctia mé hinh hoc may va
trdnh hién tugng mé hinh quéa khép hoac khong khép lich
s trén tap di liéu huan luyén thi tap di liéu | duge phan
chia lam 2 giai doan: dao tao va kiém tra. Tap dao tao st
dung 271 thang dit liéu ngau nhién (80%). Tap kiém tra si
dung 68 thang di liéu (20%) dé kiém tra chat lugng mo
hinh trong qua trinh huan luyén.

5. Lua chon va tinh chinh mé hinh

Pé danh gia lua chon mé hinh t8i uu nhat trén tap
dir liéu nghién ctu, nhém tac gid thd nghiém 10 thuat
toan hoc may gém: Random forest, ExtraTree, XGBoost,
GradientBoosting, Neural Network, BayesRidge, Ridge,
Linear, Lasso, Huber. St dung cac théng sé mac dinh trén
thu vién Scikit-learning [6] va chi s6 danh gia sai s6 tuyét
déi trung binh (MAE) dé danh gia Iua chon cac théng s6
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Hinh 2. H¢ 56 tuong quan Pearson gitia cdc cdp san uigng khai thdc ddu va huu luong bom ép nudc doi tugng mdng, khu vuc vom Trung tdm, md Bach Ho.
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Hinh 3. Sai s tuyét ddi trung binh cia cdc thudt todn hoc mdy.
Bding 1. Két qud tdi uu cdc théng sd cia mé hinh RF
Cacthong sé Khoang gia tri Két qua toi uu
D0 séu ti da (Max depth) 2-7 6
S6 Iugng mau tdi thi€u (Min sample split) 2-10 7
S0 lugng cay quyét dinh (Number of estimator) 10-120 107
Trinh tao ngau nhién (Random state) 0-10 0
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Hinh 4. He s6 tuang quan R’ gitia két qud du bdo sdn lugng ddu khai thdc va sin lugng ddu khai thdc thuc té

trén tdp dao tao va tdp kiém tra.
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va mé hinh t6t nhat bang phuong phép
GridSearch. Két qua danh gia sai s6 trung
binh tuyét d6i cho méi thuat toan dugc thé
hién trong Hinh 3, cho thdy mé hinh vector
may hé trg cho sai s6 cao nhat, sau dé lan
lugt la nhém héi quy tuyén tinh, nhém
ANN va nhom hoc két hop. Trong nhom
hoc két hgp, thuat todn RF c6 sai s6 tuyét
dé6i trung binh nhé nhat sé dugc chon dé
tinh chinh thém va t6i uu céc thong sé clia
m& hinh.

Cac thong s6 dugc téi uu cua thuat
toan RF dugc tom tat trong Bang 1. Hé s6
tuong quan R? trén tap dao tao va tap kiém
tra tuong déi cao lan luot 1a 0,997 va 0,943
(Hinh 4). T d6, cho thdy mé hinh s dung
thuat toan RF c6 do tin cdy cao co thé s
dung dé€ du bao san lugng khai thac dau
trén tap dit liéu Il

6. Du bao san lugng khai thac dau su
dung phuong phap phan tich duéng
cong suy giam va mé hinh RF

Nhém tac gid st dung mo hinh RF
va phuong phap phan tich dudng cong
suy gidm (DCA) dé€ dy bao san lugng khai
thac dau cho 12 thang (tir thang 9/2021 -
8/2022) cua than dau moéng khu vuc vom
Trung tdm, md Bach H6.

Hinh 5. Dy bdo sdn lugng khai thdc ddu sit dung phuang phdp DCA.
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6.1. Két qud du bdo khai thdc st dung
phuong phdp DCA

Phuang phap phan tich dudng cong

Bding 2. Dy bdo san lugng khai thdc ddu st dung phuong phdp DCA

Théng  9/21 10/21 11/21 12/21 /22 2/22 3/22 422 5/22 6/22 7/22 8/22

suy giam duoc st dung dé dy bdo san Séndlaql? R 75 74 67 73 70 T2 69 71 70
lugng khai thac dau cho than dau moéng (nghin tan)

khu vuc vom Trung tdm, mé Bach HE véi

lich st khai thac tu gitta nam 2018 dén -

hét thang 8/2021. Két qua du bao cho Du bdo 030 t20

thay khu vuc Trung tam c6 hé sé suy giam 1 gﬂggg 'Ii'ig‘l“t}]’gc
tuong d6i thap (0,0098 M.n), két qua du — Durhido thyc té

bao dugc thé hién trong Bang 2 va Hinh 5.

=4
[=-)

6.2. Két qud du bdo khai thdc sirdung mé
hinh RF

K=
(=)}

k=)
~

Nhém tac gid st dung méd hinh RF dé
du bdao san lugng khai thac dau trén tap
di liéu I tir thang 9/2021 - 8/2022 thé hién
trong Hinh 6 va Bang 3.

San lugng khai thac dau (tdn/thang)

f

o . . 1992 1996 2000 2004 2008 2012 2016 2020 2024
7.Danh gi4, so sanh két qua du bao khai Nim

thac si dung phuong phap phan tich
dudng cong suy giam va mé hinh RF

Hinh 6. Két qua du bdo sdn hrong ddu khai thdc st dung m hinh RF.

Bding 3. Két qud du bdo sdn luigng ddu khai thdc sit dung mé hinh RF
7.1. Bdnh gid, so sdnh két qud du bdo

khai thdc tir 9/2021 dén 8/2022 Thang  9/21 10/21 11/21 12/21 1/22 2/22 3/22 422 5/22 6/22 7/22 8/22

Két qua du bao khai thac st dung Sén lugng

phuong phap DCA va mé hinh RF sé dugc (ngﬁ‘le:lutéin) B0\ BB T8 87878 B4 8290 82
so sanh vai di liéu khai thac thuc té dugc
thé hién trong Hinh 6 va Bang 4. Bdng 4 cho ) L o

v o o o Bdng 4. Bang thdng ké ddnh gid sai s6 cia cdc phuong phdp du bdo khai thdc
thay cac két qua danh gia sai s6 tuyét doi

; ; . o x 0 x o

(AE) va sai 56 tuong d6i trung binh (ARE) Dubao kh\al thac AE_RF(tan)  ARE_RF(%) AE_DCA(tan) ARE_DCA (%)
clia mé hinh RF 1an lugt 3 2,9 nghin tén va Trung binf 2903 ! 7620 ?
49 o L&t ot eat 6 et ?_j, o P léch chudn 2502 3 5.455 7

6. Cac ’etqga sai sO nay dugc danh gia la Nhd nhat 101 0 2% 0
tuong doi thap va dudi gidi han cho phép. Lén nhit 8.043 10 13.443 17

Diéu nay ching to két qua du bédo khai
thac da phan dnh dugc anh huéng clia cac

’ = 100.000
théng sé van hanh nhu san lugng khai thac S 90,000
dau va san lugng bom ép. Trong khi d6, du E 80.000 ——__ 5 *
bao khai thac st dung phuong phap DCA E ggggg - S~
khéng phan anh dung xu huéng va cho sai £ 50,000
s6 tuong doi trung binh cao (ARE ~ 9%). = 40.000
] > 30.000
7.2. Ddnh gid, so sdnh két qua du bdo B 20.000
khai thdc theo giai doan = 10'003
P O S D D DD DD D QD
Nhém tac gia chia két qua du bao khai '\\q@%\\@@l\\\@%\\q\@x\\\\'@ \\%\'\@'\\,‘)\'\Q \\@,@' \\c,\m@\\é@ \\«(\,@’ \\%\’»@

thac thanh 2 giai doan dé danh gia chi tiét
hiéu suat dy bdo san lugng khai thac ctia
cac mé hinh theo chi tiéu danh gia sai s6

Thang
Dy bédo bang md hinh RF === Dt bdo bang phuong phap DCA @ Lich st khai théc

Hinh 7. Két qud du bdo sdn lugng khai thdc dau.
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Bding 5. Bdng théng ké ddnh gid sai sd ca cdc phuong phdp du bdo khai thdc trong giai doan |

ARE_RF (%)

4

2
2
7

AE_DCA (tan) ARE_DCA (%)

480 1
489,54 1
26 0
1175 2

Bding 6. Bdng thdng ké ddnh gid sai s6 cia cdc phuang phdp du bdo khai thdc trong giai doan Il

Giai doan | AE_REF (tan)
Trung binh 2.875
D6 léch chudn 1.814
Nhé nhat 1.398
Lén nhat 5.488
Giai doan Il AE_REF (tan)
Trung binh 2916
P léch chudn 2903
Nhé nhat 101
Lén nhat 8.043

tuyét déi (AE) va sai s6 tuang déi trung binh (ARE) dugc
thé hién trong Bang 5 va Bang 6.

- Trong giai doan | (tU thang 9 - 12/2021), két qua dy
bao khai thac bang phuong phap DCA phan anh ddng xu
hudéng va sai s6 tuong déi trung binh thap (1%), trong khi
do két qua du bao khai thac st dung mé hinh RF sai s6
tuang déi trung binh 4% (Bang 5). Diéu nay ching to, khi
khu vuc nghién ctu c6 ché doé khai thac 6n dinh, khéng
thuc hién céc giai phap dia ky thuat hay can thiép giéng
thi st dung phuang phap DCA dé du bao khai thac c6 dé
tin cay cao.

- Trong giai doan Il (ti thang 12/2021 - 8/2022), két
qua du bdo khai thac s&r dung mo hinh RF phan anh ding
xu hudng va sai sé tuong déi trung binh thap (4%), trong
khi d6 két qua du béo khai thac bang phuong phap DCA
cho xu huéng khéng tét, sai s6 tuong déi trung binh cao
(14%) (Bang 6). Trong giai doan nay, Vietsovpetro co6 thuc
hién cac giai phap dia ky thuat (GTM) va thém giéng mdi
giup san lugng dau gia tang 8 nghin tan turthang 12/2021
- 1/2022. Diéu do6 dan dén két qua du bao khai thac bang
phuong phép DCA trong giai doan nay sé khong phan
anh dang xu huéng, day ciing la han ché I6n nhat cda
phuang phap DCA.

8. Két luan

Nghién ctiu cung cdp phuong phép du béao khai thac
mdi trén tap dir liéu lich st khai thac va cho thay kha nang
téng quat héa bai toan du bao trén mé hinh hoc may tré
thanh céng cu hitu hiéu dé c6 thé gidi quyét hiéu qua
nhiéu bai todn khac nhau trong ky thuat khai thac mo.

Ké&t qua nghién ctu cho thay kha nang du bao khai

thac sir dung mé hinh RF cho d6 chinh xac cao vdéi sai s6
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ARE_RF (%)

4
3
0
10

AE_DCA (tan) ARE_DCA (%)

11.191 14
1.717 2
7.697 9
13.443 17

4% so véi phuong phap du bao truyén théng. Bén canh
d6, du bdo bang mé hinh RF khéng phu thudc vao kinh
nghiém chd quan cta chuyén gia du bao va cho két qua
c6 do tin cay cao ngay cd khi khu vuc nghién cdu trong
tuong lai ¢6 thuc hién cac phuong phap GTM hay thém
giéng mai dé gia tang sén lugng khai thac dau.

L&i cdm on

Nhom tac gia tran trong cdm on Vién Dau khi Viét
Nam (VPI) da hé tro nguén luc va tai trg kinh phi thuc hién
nghién ctiu theo Quyét dinh giao nhiém vy s6 5186/QD-
VDKVN ngay 30/9/2021.
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APPLICATION OF MACHINE LEARNING ALGORITHM TO FORECAST
PRODUCTION FOR FRACTURE BASEMENT FORMATION, CENTRAL ARCH,
BACH HO FIELD

Tran Dang Tu, Le The Hung, Tran Xuan Quy, Doan Huy Hien, Pham Truong Giang, Luu Dinh Tung
Vietnam Petroleum Institute
Email: tutd@vpi.pvn.vn

Summary

Oil production forecast is a big challenge in the il and gas industry. Simulation model and prediction results play animportant role in field
operation and management. Currently, dynamic simulation model, decline curve analysis are popular tools applied to forecast production. The
dynamic simulation model shows a remarkable effect for sedimentary objects. However, production forecasting by this method for fracture
basement formation sometimes gives unreliable results because the fracture basement formation is a complex of geological objects, which
causes difficulties in predicting the geological characteristics. The decline curve analysis (DCA) method uses simple extrapolated mathematical
functions to forecast oil production, therefore the results do not reflect the production operations such as opening/closing production interval.

To avoid the disadvantages of these traditional methods, Vietnam Petroleum Institute (VPI) has studied the applicability of machine
learning to forecast oil production for fracture basement formation of Bach Ho field. The study results show that the random forest model has
improved the production forecast with low relative error (4%).

Key words: Machine learning, random forest model, production forecast, fracture basement, Bach Ho field.
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