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Abstract

According to the optimized condition of the batch reactor test, the pilot test scheme of thermal
upgrading of heavy oil in Tahe Oilfield was chosen. Thermal upgrading process of Tahe heavy oil
was investigated in a pilot plant, and it was compared with the batch reactor test. The results show
that the viscosity reduction rate of the produced oil from the pilot test is in agreement with that of
the batch test, which is all above 97%, and the coke yield of the pilot test is slightly higher. The
coke yield can be reduced to a tolerable minimum (less than 0.1%) by water injection. However,
the effect of viscosity reduction rate is poor. Through comprehensive analysis and evaluation of oil
stability and its viscosity, the process condition 400°C, 80 min (without water injection) is rela-
tively optimal among the pilot tests.
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Table 1. The basic properties of Tahe heavy oil and atmospheric residue
e 1. IR B RS A A R

ZhiFE/(mPa-s)
e Q0T (gemd)  KEEN KRERRESE%  HEFRFRES %
50°C 80°C 100°C
i 1385 - - 0.9560 0.1 17.7 145
R 19 x 10* 2916 1479 1.010 - 20.7 18.7

H % 1 R, ESTAT AR I 50°C 26 >l 1385 mPars, 20°C %5 & 2 0.9560 glem?, Wi # I i B 70 B ik 14.5%.
T S A VA i 100°C &2 9 1479 mPa-s, 20°C %5 1.010 glem®, V755 i &7 ¥ mik 18.7%.
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Figure 1. The distribution of distillation range of Tahe heavy oil by simulated distillation
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Table 2. The distribution of distillation range of Tahe heavy oil
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AN 8.2 20.0 70.3
i 6.5 18.5 75.0
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Figure 2. The process of pilot test of thermal updating of Tahe heavy oil
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Table 3. The pilot test results of atmospheric pressure residue reactor for Tahe heavy oil
3. WM EEE R NMAER

SRR EEIC SRS ) /min HFER % FiF£(50°C )/ (mPa's)

400 60 0.03 11801
400 40 0.27 3553
400 80 0.12 2522
400 80 0.18 3397
400 90 0.70 1360
405 60 0.16 4129
410 40 0.12 3642
410 60 112 1227
420 30 2.06 427

7E 400°C .80 min ML AN N4, Bl 26 il 50°C 4 B mT % 22 2522 mPa-s, A2 FE %64 0.12%,
U I 80 FEE N A AR 2R P B R (1) 751 (50°C Zh FE AN I 2000 mPa's, AEFEZE AT 0.1%).

TEMR R AR RIS 0.1%MATHE T, ANl i B (50°C) ZR AN Id 2000 mPa-s. ZEK R[] 5
P SOBR B — @ I HAME, #REIR = SR L, H S RLIR X AR T R . LR e A RN
FERIEESR, e HPistialie 2 4 32 4.
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Table 4. The condition for operating the pilot test plant
4. PIRREBERIERY

T H % 5 P R R C K% HERHR /(LAY SR BLE 71/MPa
A 400 0 2.39 0.1
B 405 0 3.18 0.1
c 400 1.2 2.39 0.1
D 405 1.2 3.18 0.1
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Table 5. The oil generation properties for conditions A and B of viscosity reduction
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Y5 PRI HERHE/(Lh™ ZiF# (50°C )/(mPas) HEFER %
MR - 2522 0.12
A
LERZY 2.39 3452 0.21
JNR - 4129 0.16
B
iR 3.18 4508 0.30
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Figure 3. The spot grade of viscosity reduction and oil generation
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KI5 (B3 RS 5% C D)o 54 C. D /KA KRB v W 6. VEKZIE, 2%fF C. D ik
Zh A B AR AR R AT BRI R 0.1% A, {HA5 4 C. D kB 25 B % 2 (100°C)#BAR &1, 437l 1275 1397
mPa-s, [N 13.8%M1 5.5%, BEIEAH & .

Table 6. The product property of viscosity reduction in pilot test under conditions A and B

6. &M C. DIEKFILBF MR

M5 TERE% HERHER/(LDT) HEAER % Fi3£(100°C)/(mPa-s) FEHiHI%
c 12 2.39 0.03 1275 138
D 12 3.18 0.05 1397 55
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