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Analysis of optimization method of drilling fluid system based on machine learning
DONG Cuilian, DONG Haifeng, YAN Hongdan
(College of Computer Science, Xi‘an Shiyou University, Xi‘an 710065, China)

[ Abstract] Due to the wide variety of drilling fluid systems, various geological environments can more or less affect the selection
of drilling fluid systems, and it is less efficient for petroleum engineers to choose a suitable drilling fluid among such a large number
of drilling fluid systems. Therefore, machine learning is considered to be applied in the optimization of drilling fluid system. This
paper briefly introduces the method theory and model of machine learning in the optimization of drilling fluid system. Firstly, the
basic theory of three methods for initial data set processing is introduced, namely principal component analysis, grey relational
degree analysis and singular value decomposition. Then the optimal model combining these three methods with BP neural network is
introduced. Finally, the optimization method of drilling fluid system proposed in this paper is summarized.
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singular value decomposition; BP neural network

0 51 &

BiIFRORA T IR UEZ: 4 P DL T TR
SCHRPE I ANIR] 1 1l S5 FR B 1T R X Al V1 s
ARSI LA 1 7 9 AR 0 7 — 5 B0 52 56 4 A
i a4 A A ROR 2R B IR
KEZ U TSNS HEERR, B THIBRIAREE R
2 M S 5 A T TR U A R R A A R AR 1Y
B/, A Tk G Y TR DTE Al R S e 3 B T
8 F YRR R AR ) FH AL 35 2% 2 S X 1 ) 8 i A 7 4
e

HLAS 27 2] T AR S e VAR | ok ik 22 1) B3 1
SEEAIN TG b e AR R 1 R
Sl RATIUI | JRE S I | B S0 4 45 i A T
PRSI, BP 1 25 9] 286 5 704 h, o o ik i3, 912
L T2 PO b, AR AR SERR R Y BT Rl R
R T B S A AL g A A% B BT AR [R) A SE RIS
Xt G2 i AR HE A 1T A 2o a1 2R AR ) T L

B AR IR B —PE R 2R FH BP o 25 90 245 A5 7Y
AT INAIFSE , 7T 6825 Hy B G A ] 3 (14 [ 8 [F)
i, 2 348 AR o 00 i | R AR T oA w4 (A
R TIOE RE R K MR AIR > PRt 75 B 2 )
FETEA T IR A 0 A B 2 G 455 80 R s it 2%
7))
1 @R

B IFAEARI 5 T 4 A R AR SRR R & ¢
FEL IR [t 2 B RN T & A T R AR —
ANEETFB, B 4 PO AR TR I ok
EEEMEM, B TMREEIEGEEIETE4, A
B PR TR, S R I L T2 B 50 B i e AR
REFIRE B ER Ak, B — o MBI E Rk
HHEAGEOLT A0 AR 7E — 7 5250 434 19 i
I RGN A T R AT e Hr A R, ORI
PR TSR 22K, Sy TR X R T A TE Y
BRBE AR 38 A 2 T S BB I AR R 00 D7 s B A

PEBEN: EREHE(1993- ), 2, WLBseA: , EEOTr G B B RS, e (1965- ) 5 Wk S g AR, RIBCRE, A1 A W,
W7 A5 ARG A A Sk BARETF RS B0 (1993- ), 4o, W0 gs Ak, FEFFE 7 1. Web IR 55 77 , Qos Tl |

TR,
i B4 2020-01-15

of IRSER AL K50 ) @ P AR E B S S A



55

BRI, SF . BT AL A BB R A T o 153

BT, 5 IABLES 2= > B3, R F el T ik
F A AR | AT 7 358 /0 N — 52 BRI 500 1) 15 1
TR AR R I E

XTI AR R IEAT PRk B AN A
AR 2 B T2 | TRSER IR E &
AR SR Rk SR (K 2R ) R e
T B )2 LB R ) R )2 LBk
1 AEE KB OKEL) AHZ AR (ERED 4620
BebE (A %2 A A IR 652 PHE JRIRE:
2R ERAK IR (AR ) IR )2 SOk e )2k
B MR i HUEAS R AR REEIE R AS
TR, R IR BAE 4R R VR 28 I 25000 e
VERHDR TG S2 8, S A iR 16 FPARE 34K,
A T I R T I R TR A5 i 2 (4R 7 i B T
PRZRFPE S DT IA B A B H B PG 1B 1 T R
2 BN

A TR RIAR R S HGAE] 16 4, % 185
BP 1 25 [ 248 {0 36 A5 700 25 4 iy A S 800] RE A 54 1
BEAI R o F P K, 1R YIRS R—AR T | A 3
R ORI R 3 25 () R, 0% ot FLSE R A7 R
(RALER A3 BTLATR 3 7 12 o8 dht G st A I 8 ) 2
21 ERHBAWIE

A3 AT B o AR A ) SR RS R
T4 3 2 U P 22 ) A A 26 26 R 4R A MR IEARS
FHSCHY AR T AT R AE 19 | HE B A AR A 2D B R E
T TS B D B AR T AR R A R R R
FRHETI A H

FEAR SCER A ZR 0 o v v Ay A AR Sy«
WA « MR, BAREARR 16 RIS, 43 51k
CS,,CS,,CS,, - ,CS, s, FLRFFAF I FE A (1)

€S, €S, - CSy
cs, CS, - CS

cs=1| * 77 1= (cs,,C8,,++,CS,).
Cle Csz CSx]G

(1)
HY FARAAEIOURE [, 7T A5 320K R 255 RRIE T 2
YA,
T, =A,CS,, +A,CS, + - +A,,CS,
T, =A,CS, +A,CS,, +--+A,:CS,;,

Tx = Axl CSX] + AJ(ZCS.G(Z o F Axl6Cle6'
LA A P LA R T W LI & R AL
SEIRR 1,

FL AT T R W B R AR

anf « s5500E A 16 NRFET

(1) B e BB L 4L AR « 17 16 FIAIAERE CS;

(2) % CS WARE—5 ( RI—AFRAETE M) 647
PHEALERAE (FECR IR B AL ) | o 2 0k 22 %81
IR SOLEP

(3) T T 2

(4) THEE PRI 22 0 B 1 4% R AE AL B AR ) 1
[RRFE ] 5 R

(5) ERFAE ] 52 R H2 JERH X 7 R AREAIE 19 /)N
IO Fh L 2T 28R A e ST 4 o B 3 1Y)
HI M 30, 4 BCHT [ €SS

(6) CSS BRI M A ib P 5 i a4
22 FHREHNMEE

AT S (B S it A 0 3 50 v R R 1 PR 0 i
b SR AT S A O A (A Y (R A5 3] — A4S JR
HEZT Y, AT A I b et R B ) AR DL R R | 49
B A 0B S KNI T HES A5 AR
&, AR H5 S Bl SR M A a2 B8 T 1 LR R R
TEI, f BANTE B RRIESH, DT ak B8 SR G 5k
AR I B Y, R s B 4R b Y 32 B
Iﬁ[‘%lo] .

A A A B R AT

(1) BRBUERE CS (BT 2R i IR i 2R 2R )

(2) 5 cs'cS fnes ¢St

(3)H5E L ¢s'cs s ¢S" W A, 5
)\j,vi 5 u;;

(4) RIE J i 1F 28 FE W 5 5 3 2 1F 28 JE i
BT, A% CSv, = ou,, HILFTR A 55MH o5

(5) 48 €S = U3V W LIAR B CS WA A5
fife, U B R B sR BRI 4R

(6) MR AT A P KN, 38 3k 52 3 ULER | 1 2 5
SRR AYAT SRR, BRI RTAS S AH R Y R A B R 4
2.3 IRBREESWE

TR A SR ST 38 e i e P R A 57 (BN
) AT OB S (R IE S 000 19 LTI
IRAGAERIRR B W e AT T2 ] 1) SR 5% 06 3R, TR
EATZ BRI B %07k — B T W4
AMFEIE R 245 R B AR BE RN 7 e 0 T
TR 16 NMHESBGE S A R L BRES R A5
FREEZ i, NI AE 16 DR IE S0 e i B HR 4
18 T T R SR IE S50 13~ 14

JRAEICER BE S BTk LR

(1) B E 73 BT B9 . o LA W AR & AR i



154 B o /5 M5 MM

510 %

18 2 25 B0 RS A A P I R e 3 1) LU
OZHFHE) (NI R IEREEE R
QBRI (R 16 ANMFFAESHIN)

Z =2k k=12,,n;i=12,+m.

(2) WPt 7T B AP 0
HIHEATEIE AL AL ] 35 3 TC i 446 Y H Y .
z(k)=z(k) +z,k=1,2,n;1=0,1,2,---,m.

(3) MR A (2) THA I OCHR R EL
{i(k) =
ml_in mkinl g(k) =z (k)1 +p max m;alxl g(k) —z,(k) |

I g(k) =z (k) I +p max mAz_ixl g(k) —z,(k) |

(2)
TEMHE A (k) =l g(k) —z(k) | o p HOFPEER
B, —HUER 0.5 8450 (2) TR Aa=(3) .
minmin(A;k) + 0.5max m?xAi(k)
£i(k) = A,(k) + 0.5 max maxA, (k)
(4) RPEAK(4) T OCHREE
Ro=AS) (0, k=12, (4)

(5) X OCHREE R #EATHEF AR P5HE P K/
X R ) B B BN 2 DI IE SRR
2.4 BP HERMEMIE

BP 1 25 [ 2 (1) 3 3 SRS 78 i A Dy o0 B0 4
FEARZ G, R 1) A5 5 1 5307 VARG BP b 25 I 2%
FIAUE AR 22 0047 I B 2 MR 311 450 ek
AR R P A BB R S A e B, Y
2p AR AR H AR 58 25 /N TR S e e iR ZE I I
GRS ORAF BL BT P AUEL RN W 2518, A4S 5 22 U1 25
SR

PR IR E 2530 3 W AR R &2
Fidy 2 o ARG AR G o 28 S BT R 16 M
AT T AR g5 R R AR AR (5) 2k
Wi, N A Ao 80, M A E M & oo
AEA R[1,10] Z IR EL,

. (3)

L=+/N+,M +A. (5)
BP ML MR L S EEB BRI T . (Fk
Gy R R ETEB5)

(1) A5 5 A AT 1) A 4 , i A K008 i o A
I EE SR e I EE B i) =

(2) BR2E S et , i T 2 1% B RGS = 7E
B R AL R AR MU B B 5 2 2= 2 A AL
HF B A Z 2 RS R B A B

3 flik&s
X T A ROAR FRACE , R F R Sk R
JEAEIE BT 7R 7 s AT MR AR AP 1 R

B1 BEERERBYERE

Fig. 1 Algorithmic model mind map
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Fig. 2 Flow chart of drilling fluid system optimization
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