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A viscosity prediction model of Gubei heavy
oil based on correction of acentric factor

XU Ruiyu

(SINOPEC Petroleum Engineering Corporation , Dongying City ,Shandong Province 257000, China )

Abstract: In order to avoid conducting complex viscosity test of formation heavy oil , simplify the solving process of PR vis-
cosity prediction model and finally improve the applicability of prediction model, a viscosity prediction model of Gubei
heavy oil was established based on correction of acentric factor. Based on dehydration , blending tests and viscosity tests un-
der different water cuts of heavy oil, the viscosity correlation of ground degassed crude oil viscosity with water cut and tem-
perature for PR equation was established to simplify the related viscosity experiment. It can also be used to improve accura-
cy of PR viscosity prediction equation by correcting the calculation error of Edmister acentric factor. The viscosity predic-
tion model of Gubeil-38 heavy oil was established for numerical simulation taking environment parameters of formation
heavy oil with multi—factor and multi-level as initial conditions. The test and calculation results show that high content of
heavy fraction results in the increase of formation pressure, and viscosity reduction effect is not obviously related to the
light fraction, while temperature , water content and gas—liquid ratio is the main influencing factors of viscosity of the forma-
tion heavy oil.

Key words: heavy oil ; PR viscosity prediction ; acentric factor;calculation correlation ; function surface

b S D R B 2 il T T % B AR 7 AR S
FRIERY SR TR, i 2 R A B KG
S HA G ers s RN LITTETT %, Bl T i
il g M = AR R B, (HSE IR AR R e i R R
7%, B AT PR o B AR OB BE T A B A
SRIFE A AT LR ik, A 2K
PRYASTAY ST IR R O TR 25 PR T B HORG

ek H 391 :2017-11-16,

JEE B R S E, D T R il OB AP B it
PRPEAT 4R A AT S P e R AE PSR B TR TR . A
I, ZE AR TFRANTR] 35 7K 3N BRI RS i O % 00 5 52
IS AR A L, A S e A ARt 2 3l R A
TR, RIE, 32 F O B IE R
PR E TIN5 7 , %A FRIELEE R T & /KRR
P A 3t 2 BRI HORS BEEA A3, IR 34

YEH A ARBAF (1990—) , 22, YEAHERMN , B TREIN Al , A=yl K I B B ik et TAE . BXR LIS : 18054628496, E—mail : xu-

ruiyu637@126.com,



<104+ oK M R

oo = 2018473

R AT S AL M= AR OR B OC THRLRE )
KRR LA 5B T 1 1 AL AR iR
PRI

1 Bilubokbit i 2 B 2H 23 il

1.1 AEEKETHEmRGRHZENR

SEEIMAEI A ARIL 1-38 H, 2Bt K 5 e 1 &k
R K 23% ,50% ,60% , 70% , 80% , 85%F11 90% 1)
IR & W, % ] Anton Paar MCR102 i 2R Y 47
Rl T 2 U I SR A CC7 [ A [ 4k R
45, IR BE R 35~70 °C, IR EE R FE N 5 °C, Hil
TR B 1 AR TR] P 7K R BR8]
D AT LA, B TE A TRORS BE i 6 2505 TR S AL
RO IR B 7K S N R S e
P, BBRAUA AT A D BE K 5 7K R B i) i T
AR BE T R, R

lgu, =(=0.044 22 +0.024 76f, - 0.024 21f,"): -

1.874 57, +7.036 06 (1)
10° ,
——f,=23% ——f.=50%
~ —— £,760% —— £,=70%
»n s
. 10
[= 9
B
S 10'F
"
o
]; 10°F
0=/, 780% -0-£,=85% -o-f,=90% B
102 1 1 1 |
30 40 50 60 70
Mg/ C

Bl AREEKETHERS KRG
Fig.1 Viscosity variation curve of heavy oil with
temperature under different water cuts
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Fig.2  Viscosity calculation flow of mixed heavy
oil based on PR equation
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Fig.5 Viscosity variation curve of mixed heavy oil with
temperature under different pressures
(gas—liquid ratio is 11 Nm*/t)
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Fig.6 Influence of pressure on the viscosity of mixed
heavy oil under different temperatures
(gas—liquid ratio is 11 Nm*/t)
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temperature under different gas—liquid ratios
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Tablel  Coefficients of viscosity function faces under different gas—liquid ratios
S, mod mol  mel mol  omal mel  mal mad mal  omaf  omal WA BRI
Nty 100 100 " 100 10¢ 100 100 100 100 10 e 07 100 100 (mPa-s)
1 2068 -1099 2350 -251.4 1346 —-289.00-307.8 1238 1392 —487.20 -2321.00 633.90 1 676.00 ~272.10 —437.80 0.998 925
11 336.6 -178.9 382.4 -40.91 219.0 -47.05 —50.07 201.2 2264 -79.19 -377.50 103.00 272.60 —44.22 7121 0.998 151
21 132.1 =70.21 150.1 -16.06 85.97 -18.47 -19.65 78.95 88.84 -31.07 -148.10 4043 107.00 -17.35 -27.95 0.998 59
31 70.04 -37.23 79.57 -852 4559 -9.80 -10.42 41.85 47.10 -1647 -78.54 2144 5673 -920 -14.82 0.998 31
41 4331 -23.02 4920 -527 2820 -6.06 —6.44 2588 29.12 -10.19 -48.57 1326 3508 -5.69 -9.17 0.998 19
51 2941 -15.63 3341 -358 19.15 -4.12 -437 17.57 1978 -6.92 -32.99 900 23.83 -3.87 -3.87 0.998 13
61 2127 -11.30 24.17 -259 13.86 -2.98 -3.16 1271 1430 -500 -23.86 6.51 1724 -280 -4.51 0998 10
71 1610 -8.56 1829 -1.96 1049 -226 -239 9.62 10.83 -3.79 -18.06 493 13.05 -2.12 -3.41 0998 7
81 12.61 -6.70 1433 -153 822 -1.77 -1.88 7.53 848 -297 -14.15 386 1022 -1.66 -2.67 0.998 6
91 1014 -539 1153 -123 661 -142 -151 606 682 -239 -1138 311 823 -133 -2.15 0998 5
101 833 -443 947 -101 544 -1.17 -124 498 561 -196 -936 255 676 -1.10 -177 0998 4
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TableS  Coefficient ratio table of calculating
e correlation coefficients
. C, Pl ¢ Pl
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Fig.10  Variation curve of ms, with gas—liquid ratio
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