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Feasibility of ground thermal cracking viscosity reduction and re-mixing technology of
heavy oil in ultra—deep wells of Tahe Oilfield

CHENG Zhongfu, REN Bo, JIANG Yingfang, LIU Lei, YANG Zuguo

(Sinopec Northwest Oilfield Company, Urumqi, Xinjiang 830011, China)

Abstract: Due to the lack of dilute oil and the poor economical benefit in the dilution process of heavy oil in ultra—deep wells of
Tahe Oilfield, the mixed oil is treated by dilute oil recycling combined with high—temperature thermal cracking process. For one
thing, the experiment of dilute oil recycling after heavy oil distillation is carried out to determine the feasibility of cycling of light
component oil. For another thing, the viscosity of the heavy components is reduced to meet the requirement of external
transportation. The results show that when in the dilute oil recycling experiment, the light component yield obtained by distillation
at 350 °C is stable at about 27 %, and the dilution ratio is stable at 0.39: 1, which indicates that dilute oil recycling is feasible.
While in the modification experiment by thermal cracking, after the heavy components obtained by distillation reacting at 380 °C
for 60 minutes, the oil viscosity can be reduced from 398 800 mPa-s to 1 704 mPa-s, which means it has met the requirement of
long—distance transportation, and the density can be reduced from 1.001 8 g/em’ to 0.991 1 g/cm’. Therefore, the lightening of
heavy oil is realized. This method not only greatly reduces the amount of dilute oil by the recycling utilization of light oil, but also
improves the quality and utilization efficiency of heavy oil. It provides a new idea for the efficient development of heavy oil in ultra—
deep wells.
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Table 1 Basic parameters of experimental oil samples
TiH Kl HiH Kol
FHIE (50 CH)/( mPa-s) 1688 o(ND)/(pg-g') 639
(20 CHP)/(grem™) 0954 8 o(V)/(pg-g') 2417
(Wi )% 17.0 w(Fe)/(pg-g') 307

w(BEJT)/% 34.1 w(S)/% 25

oG5 ER)I% 27.2 o(N)/% 0.42
o (M) /% 21.7 0 (0)/% 0.86
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Table 2 Basic parameters of Z,

TiH i | Kot

BB (50 °C)/(mPa+s) 398 800 o(Ni)/(pg-g') 1209
(20 °C)/(grem™)  1.0018 o(V)/(png-g") 4267
(Wi )% 34.8 o(Fe)/(pg-g')  79.7
() 1% 31.9 0 (S)/% 3.81
oG5 % 21.7 o(N)/% 1.21

w (TR % 11.6 (0)/% 1.74
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Fig. 1 Heavy oil thermal cracking experimental device
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Table 3 Experiment of cyclic distillation and dilution
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1 28.2 0.39:1 1760 1

2 26.9 0.39:1 1740 1

3 27.5 0.39:1 1780 1
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Table 4 Pyrolysis reaction of Z; at different
temperatures

ROV R RS0 TR/ Y

EEl: -t T o

HHE/C min (mPa-s) (grem™) % %
30 15 960 0.991 2 0.1 96.0
360 60 12335 0.993 6 0.2 96.9
90 7760 0.993 3 0.3 98.1
30 5092 0.990 5 0.3 98.7
380 60 1704 0.991 1 1.2 99.6
90 1020 0.990 6 2.3 99.7
30 3610 0.993 3 0.9 99.1
400 60 2258 0.990 7 2.1 99.4
90 723 0.992 6 4.9 99.8
30 265 0.989 3 6.0 99.9
420 60 107 0.989 1 9.9 99.9
90 51 0.993 6 15.9 99.9

AT LI H, 50 CHYZEBE 4 398 800 mPa- s 14 H il
TE 360 ~ 420 CHF#ZLf# 30 ~ 90 min Ji5 , B AT [ 2=
51 mPa-s, BEER KT 96 %, B JE [ 450989 3 g/em’s
TR K 380 CHY, LW 60 min Ji , 820 43 7, 6 1 0] [
%1704 mPa-s, QA B B B 2K, H% R R
0.991 1 glem®, BT 42 15 B4 F o SCHR LRI,
M0 B . RIS AR B AR AN, B Py
PR f st B b A B AT AR BT TR B
TR, YT T 400 CCH, A A e S R
T, 30 T A A2 PR R R A AR
Mo JREETHE S, RN AR [ A (Rl LR
B, AR K BEAN, 2 N TR R A
PRZR T B4 A TN 328 4 S A, s AR AR

3 4hip

1) IRAINTE 350 CHAMF T 2R IR A TR 4098



#5240

REMf , 45 B TT i FE R T AR it ot 10 PR R 4B T 47

PG 93

B AERUEB TR G R G I B A R RT3 N,
M LA XA 2, W AR L2 AT AR A . 248
TR J R A 2 WO R AT, T e i /D kb SE AR T

TSR, 2R AT i O 29

2) 7E360 ~ 420 CH X H i Bl A gt o , e
B35 96 %A Lo 380 “CH, [ 60 min, i 1]
FEAIRZE 1 700 mPa-s 647 , i f KB BRI IK 2R

3) Il 2 AR O ARG R A
[Fi) Fof 285 85 0 A T RAATR:, 7T A S it A 28 5 2880 2 o

4) PRI TR B BT 3 7 o 1 e L AR

bR R AR R A AR DTVE LR SN 48 S A I N BE

SN A, ity B — AT el AR FE ORISR o

2 % 3k

(1] JCH ATl B e 8 oR []. A1 kR, 2018, 25
(12):34.

WU T. Viscosity reduction and efficiency increase technology of
heavy oil in petroleum industry[J]. Petrochemical Industry
Technology, 2018, 25(12): 34.

[2] R . BEITI R T kB T 25 5 e
AU T T2, 2018,37(8) : 13-16.
YANG S Y. Process scheme and economic evaluation study of
heavy oil surface modification in Tahe oilfield[J]. Oil-Gas Field
Surface Engineering, 2018, 37(8): 13-16.

[3] A&, AL BHMIFRT LSO HR G A A,
2019,26(9):112-113.

LI A H, WANG G B. Discussion on new process and new
technology of heavy oil exploitation[]J]. Petrochemical Industry
Technology, 2019, 26(9): 112-113.

(4] SKKEE AR E AR TR B AR , 2019,
26(3):307.

ZHANG D Y. On the common exploitation methods of super

N e

heavy oil at home and abroad[]].
Technology, 2019, 26(3): 307.

[5] AT BRI R RE(T]
44(9):124.

DENG Q W. Research progress on viscous oil viscosity reduction

Petrochemical Industry

AT THEIR, 2018,

mining technology[J]. Chemical Engineering Design Communications,
2018,44(9): 124.

(6] 8 Ff &L BRI IT R T ZH RG] Ao T3 #iR, 2019, 45
(8):33-34.
HAO X F. Technical measures for heavy oil exploitation[]].
Communications in Chemical Engineering Design, 2019, 45(8):
33-34.

(71 EEL% ZEARLL, S B BRI TR AR SR ()] 1L
2018,47(4):327-329.
GONG C X, LI J H, SHI Y. Heavy oil recovery technologies and
their development trend[J]. Liaoning Chemical Industry, 2018, 47
(4):327-329.

(8] XUBEH, BT

LT,

JZETUPE A HEIR R AR S ST D] RS

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

AL T, 2018, 19(1) : 10-13.
LIU X Y, ZHAO D X, LI Y Q, et al. Progress of research on
viscous crude production techniques|J].
Petrochemicals, 2018, 19(1): 10-13.
FIRLL, M E 2 R TR S AR R AR AR R AR BT
HERE(N]. RAA 51, 2012,30(6) - 1-4.
WANG Z H, XIAO H L, ZUO Y. Research progress of viscosity
reducing technology in heavy oil production and gathering and
transportation[J]. Natural Gas and Oil, 2012, 30(6): 1-4.
JEITHE , FNSCAS , 28 5 3C . AR R AEAR ) i Bl e 0 ot 4 A A I
SRR TR R ARRL,2017,47(2) : 197-203.
ZHOU M H, SUN W J, LI K W. Experimental research of nano
catalyst assisted oxidization upgrading of super heavy oil[J].
Scientia Sinica(Technologica), 2017, 47(2): 197-203.
XSS  PVEE . 28V i TP R A A LA B BT 5.
LA HE,2017,32(5) : 148.
LIU H L, SUN D. Study on upgrading heavy oil using formic

Advances in Fine

acid as hydrogen donor in steam huff and puff]J]. Chemical
Enterprise Management, 2017, 32(5): 148.

URE URFIM . 45 o0 B O T 2R R ). M 5
T1.,2015,26(5): 1-5.

MU J, MU L B. Process technology progress of inferior heavy
viscous oil upgrading[J]. Refining and Chemical Industry, 2015,
26(5): 1-5.

ES LI U/ EI <SR << B e R Y& R )|
friM=#4, 2015,36(3) : 355-360.
WU C, ZHANG R S, ZHANG Z G.
and mechanism for upgrading and viscosity reduction of extra—
heavy oil[J]. Acta Petrolei Sinica, 2015, 36(3): 355-360.

S WRHE RS, 0P, 45 ARk SRR BB 5T 1. VY g
AR E A CFRBRERRD) ,2010,32(2) £ 145-148.

WU C, CHEN Y L, WANG Y Q, et al. Study on the upgrading

and viscosity— reducing mechanism of ultra— heavy oil[]].

, et al. Molecular simulation

Journal of Southwest Petroleum University (Natural Science

Edition), 2010, 32(2): 145-148.

AT B i 22 7 A R S ()

2012,31(1):20-22.

XIONG Z H. Experiment of cracking, upgrading and viscosity

oillJ]. Oil- Gasfield Surface

Engineering, 2012, 31(1): 20-22.

PR AT, A S IR b A BT
[J] A7 AR 546 T2, 2014, 45(9) :20-23.

HUANG J, REN B, LI B G, et al. Field test for viscosity

reduction of Tahe

AT T TR

reduction of super heavy

Bl i

heavy oil by hydrothermal catalytic
modification[]]. Petroleum Processing and Petrochemicals, 2014,
45(9): 20-23.

BIBEAT T2 B N THARILAR K K ). AT 4R
(AHmANT.) ,2015,31(2) :436-443.

ZHONG Y Z, JIN A M. Present situation and progresses of

residue processing technology[]]. Acta Petrolei Sinica
(Petroleum Processing Section), 2015, 31(2): 436—443.
(¥ FAmAR)





