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Big data method for evaluating reservoir damage degree of fuzzy ball drilling fluid
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Abstract: The epidermal coefficient is mostly used to describe the reservoir damage degree of drilling fluid, but cannot
quantitatively characterize the relation between the specific performance index and the reservoir damage degree, and effectively
guide the optimization and adjustment of field drilling fluid performance. However, for the big data method, it has obvious
advantages in multi—factor analysis. Based on this, a multi—parameter drilling fluid reservoir injury model is established to realize
the working fluid optimization to protect the reservoir. To this end, the on—site data of nine completion wells withe fuzzy ball
drilling fluid and six other adjacent completion wells are collected. The average daily output difference is took as the target
function, with seven parameters of drilling fluid density, apparent viscosity, plastic viscosity, funnel viscosity, dynamic plastic ratio,
dynamic shear force, and pH value as the independent variables. Firstly, the multiple regression method is used to establish a
multi-parameter model. Then the mathematical model of drilling fluid on reservoir damage is established by the main controlling
factors found by cocoon stripping algorithm. Finally, the quantitative relationship between the fluid performance and the average

daily yield is defined. The study found that the regression coefficients of apparent viscosity, density, dynamic plastic ratio, and pH
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value are —1.561, 0.428, —0.535, 1.60, respectively, indicating that the apparent viscosity of fuzzy ball drilling fluid caused greater

damage to the reservoir, density, dynamic plastic ratio, while the density and pH value have the protection effect of reservoir. In the

case of the adjustment of drilling fluid performance of the horizontal section in Well-Yan5-V1 guided by the regression model, the

average daily production after commissioning is increased by nearly 800 m’. In conclusion, compared with the on—site evaluation

methods such as well testing, the big data method can only accurately diagnose the damage degree but also provide theoretical basis

for the optimization of site drilling fluid performance. Meanwhile, it also provide a method for evaluating reservoir damage, and the

application effect on site is obvious.

Keywords: big data, reservoir damage, fuzzy ball drilling fluid, performance, poor production
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Table 1 Statistics of fuzzy ball drilling fluid performance parameters and production data of velvet drilling
PV AV FV ypP YPIPV } ;

HE (g/fms) (mPa+s) (mPa-s) (s) (Pa) Pa/(mPa-s) pH (m%d) ([S;;l) HIFIES
CLY-34 1.00 11.50 17.50 18 8.15 0.44 7.50 896.83 394.88 CLY-36
CLY-37 0.97 6.00 9.00 18 3.80 0.63 8.00 310.37 486.78 CLY-38
DFS-02 0.92 4.00 6.25 22 2.75 0.69 10.00 8 134.25 41.16 DFS-01

FU2 1.17 17.00 27.00 47 10.00 0.60 8.50 4046.73 155.70 # Ul
FE1-U1 1.08 13.00 19.00 39 6.25 0.48 7.50 410.05 263.33 i 6-4-28U
JE3-U1 1.07 24.00 41.00 60 17.50 0.72 9.00 1095.33 263.33 it 6-4-28U
JE3-V1 1.02 18.50 31.50 56 12.39 0.74 10.50 1030.92 263.33 ik 6-4-28U

i 1-52-38U 0.99 17.00 32.75 73 12.45 0.57 11.00 112591 263.33 it 6-4-28U
B U2 1.01 11.00 18.50 45 8.18 0.72 8.50 1399.83 590.13 7ZP02-1V

o WL glem’® s PV N ¥BVEELE  mPa-s; AV R  ,mPa-s; FV NIE-B6E s YP NSV 1, Pas YPIPV 88 1, Pa/(mPa-s) ;
QARG IR AT H 7S, QU RS B AR S Al 138 B Sk s DRE )1 g X R AR SR S i 78 I Il R
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Table 2 Performance parameters and standardized results of production discharge data of fuzzy ball drilling fluid

I p PV AV FV YP YP/PV pH AQ

CLY-34 -0.418 -0.446 -0.544 -1.336 -0.291 -1.745 -1.225 -0.505
CLY-37 -0.851 -1.291 -1.283 -1.336 -1.242 0.107 -0.816 -0.77
DFS-02 -1.572 -1.599 -1.523 -1.126 -1.472 0.692 0.816 2.543
HU2 2.033 0.400 0.283 0.189 0.114 -0.185 -0.408 0.831

HiE1-U1 0.735 -0.215 -0.413 -0.231 -0.706 -1.355 -1.225 -0.692

FE3-U1 0.591 1.476 1.501 0.873 1.754 0.985 0.000 -0.405

FE3-V1 -0.130 0.630 0.674 0.663 0.636 1.180 1.225 -0.432

iE 1-52-38U -0.562 0.400 0.783 1.557 0.650 -0.478 1.633 -0.392

B U2 -0.274 -0.523 -0.457 0.084 -0.284 0.985 -0.408 -0.278
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Table 3 Ranking of regression coefficients after cutting

YP PV pH o FV YP/PV AV
FH|TT 5.103 4,662 1.975 1.165 0.556 -0.372 -11.801
FH|TT 5.103 4,662 1.975 1.165 0.556 -0.372 -11.801
Jgi AV 0.306 -0.707 1.309 0918 -1.111 0.074
LAipv 2.23 1.555 1.175 -0.66 -0.103 -3.203
K FV 4.001 3.348 1.897 1.152 -0.272 -8.915
FAEYP 0.71 1.281 0.732 -0.847 0.1 -1.233
Kidp 1.49 4.62 1.093 0.338 -0.058 -7.069

K YP/PV 2.682 2.805 1.593 14.018 -0.126 -6.781
F41 pH -1.821 -1.045 0.923 -0.492 0.446 2.812
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Table 4 Partial correlation analysis of average daily gas production model parameters

EHER (g/fm“) (mﬁz -s) [Pa/}(/l;/lf; s)] pH
AR 1.000 0.352 -0.067 -0.203
BEECUR) 0.288 0.846 0.549
ARG 0.352 1.000 0.208 0.474
v BEECUZ) 0.288 0.539 0.141
ARG -0.067 0.208 1.000 0.473
YPIPV

SEPECRUR) 0.846 0.539 0.142
AHICHE -0.203 0.474 0.473 1.000

ot EMECHUR) 0.549 0.141 0.142
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Table 5 Fitting results of single factor effect

I AV YP/PV p pH
CLY-34 0.85 1.64 -0.18 -1.96
B2 0.71 -0.53 -0.12 -0.65
FE3-U1 -2.34 -0.53 0.25 0.00
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Fig.2 Comparison of regression coefficients of various factors



2021 4E
s Hal

EAE, % RBAETT AN SRR TR AR 2 40 611

VRZE 5y 7= H 5 R 8 s R (B e MR 0 T A 9
AT B2 R A T34 K25 -

H A A 0 R A = il 2 sk Uk
WIS R R RBOS W) E 5 R, R K
B 5k v LIS B SR B I AR M RE R bR 1 i 2405
ERRPE, WA T S TAER el

JE )1 R 2 AL TSR R 2T A AR R 2%, 1
TR T PR Y R i TR M PR AR,
IR RN B R VGAL, M — 1 ) L Y B
R , PG W AR A A IREE T L2
ARG A, GRS R S S T T A 1-52-
38UP . ZE3-VI JE5-V1 E 1-52-38UP 4L 3-U1P %5
5 F4 9

FES5-VIZLE 3V ARIE, b1 V54 & T E 5
THARANRELE S I 5, 6 TR, B
BOJZ M I vE 4l 2408 2 o %4l R 1 0 B (RE 5-
V1) .2 LRI (RE5VI-P1 HE SVI-P2) 4%, 52
J& B2 KPP A 18, B T HER A
5 2 T K- H K Bt T AR e, AR [ I 4570 7 4
3=V il T P v gl i R P e A S A 3 > R
T ORI AR RE BRI 6,

MWE 6 LA ES-VI HBEERET
0.04 g/cm’, FEMEE /N T 0.5 mPa-s, sh¥8 FLIs /N
70.1 Pa/(mPa-s) , pH{EI/N 0.5, TS H 7 i g
T35 800 m’, HUAS T HEAF AR

32 RHEAZEZEEEZRS FLAZEAZFREE

H T RBE T3 ¥R Bl H U A i 2 0 T R o
SEE PR T S B I R AR RES B HER
SRR BRI 814, 5 B T B R U A 2
i J25 405 3 A O B B D A 8 B2 UL 66 | 9 e ufe
& sl R Sh U1 BB L pH AR 7 IMPERESEL,
G T 18 FIFFAEHER L AR (-2 B = 4, 5o
I8 T BRI R AR S R HER A 00
THOL . AR R S A0 J5 vk 25 S8R B R B
—NSH h, REAETT EB E 2 N R,
S RTINS O 05 L S L [ 21 778

TESCPR B0 Tl f b, 4 TR Sz
o TR MBEE A 2, A T E B BUERE
TEARTRI B FUAR = BER , H R oA e oof 9 #E 47 4
ST OB (ELAT I 2t SE PR UEE R, BB T IR
PREPERERIAR ELSZ 0, BT LA B AR 7 S8 80 55

I=S SN TEATSE IRPY L EE ATS | il 2 IR 1 k3 i3
B T R ) H B

MFE T AT LA Y, CLY =34 J 7= 4 25 1 i 4%
H 1763 m'/d BIAAE N, SR R 5 28555 2 98 L
$10.31 Pa/(mPa-s) , 5 FLK FERGH- I 2 48 b — A
T 0.36 Pa/(mPa - s ) 75 DHE 52 0 B - 3 A %) 485
PR, M2 R J7 RAERFFE A ST, LAk
S %5 0.51 Pa/(mPa-s) ,pH (H42 5 5] 9 . M
B P 5 25.24 mPa-s B A], HAAMERES BB
Sy ] RS TR PN A 22 DR 2 O 8 o H AT R A
PEo FHULTT L, REE 7L IR 2 N2, B,
[l RN RTINS 8

3.3 AEHLERMN

R EAE D5 LT BAR R, B e 2R AR
S BT 0 B, 75 DU S0 A B A B G E 2
LSE RIS BRI . TEMT T —
73 T 4 TR AR, R R A 5 T2 B, 75 U5
PR SCBAK . ER] e 8 H B 2t AJT R BBk
PR RRTR T BT5E T B BE S R 5 2 1)
AR, BRI RO PR RES 2 TR e I BERR
REAER R, SR AR P R A B A Al T
R rPAFTERRIZ AT B LASCHE GO Sr B I AT
A, WA 5 A A T T N Y a3k e 1
b T AR IR FEXT R B LAFER R Bt

£6 FE3-VIZES-VIFEhHmEEsE ST
Table 6 Dirilling fluid performance statistics of Well-
Yan3-V1 and Well-Yan5-V1

H= p AV YPIPV pH
E3-V1 1.02 31.5 0.74 10.5
FE5-V1 1.06 30.5 0.60 10.0

K7 CLY-B4HBER . EERARARERL
Table 7 Comparison of single factor and multiple
factor results of Well-CLY-34

BaEEm p AV YPIPV  pH AQ kS
FREM 0418 -0.544 -3.065 -1.225 0

- P #E
SEPRME 1.000 17.498 0305 7.500 1763.934
FRUE(E  -0.400 -0.920 -1.880 ~—1.200 0

- ZH%E
SEBRE 1.000 25244 0.509  9.122 1763.197
FRfEME -0.540 -1.750 -0.420 -1.220  -0.540
. JEHE
SIBRE 17.500 0440 1.000  7.500 501.950
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