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Schematic of residue oil dispersion system
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Fig.2 Distribution of coking-prone areas in ebullated-bed residue oil hydrocracking unit
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Table 1  Properties of purified FCC slurry

FERE(20 °C )/ (kg/m’) 1.096. 1
w( ), % 0.005
p(HZRAREEY)) / (meg/L) 339.4
w(HBAE) , % 6.74
w( SHIE) % 87.98
w( &) , % 5.19
w(WHER) , % 0.09
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Fig.3 Trend of content of total sediment at

atmospheric tower bottom
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Table 2 Datas of catalyst displacement, total sediment at

the bottom of atmospheric tower and metal load data

WOEREILA w BRI w( B
o WHIEL BT, FesNi+V),
(vd) % %
2020 - 12 -28 7 0.20 14.20
2021 -01 -01 5 0.25
2021 -01 - 04 0 0.21
2021 -01 -07 0 0.28
2021 -01 -10 0 0.29
2021 -01 -13 1 0.46
2021 -01 -15 7 0.52
2021 -01 -17 9 0.40
2021 -01 -18 9 0.35
2021 -01 -19 9 0.30 15.58
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Analysis of coking situation and operation optimization of
ebullated-bed residue oil hydrocracking unit

Yan Jun, Hou Qinghe, Shi Yinmian
(SINOPEC Zhenhai Refining & Chemical Company, Ningbo, Zhejiang 315207 )

Abstract; The article analyzes the reasons for easy coking and blocking in the ebullated-bed residue oil
hydrocracking unit. The coking prone areas and typical symptoms of coking in an ebullated-bed residue oil hy-
drocracking unit of a refinery are introduced. In response to the problem, the optimization is carried out from
feedstocks, catalysts, reaction and fractionation conditions and others. Through introducing the purified FCC
slurry into the residue oil and dynamically adjusting the residue oil conversion rate to control coking: when
processing the residue oil produced from Middle East high sulfur and low nitrogen crude oil, the conversion
rate is controlled above 75% ; when processing the residue oil produced from Middle East low sulfur crude oil,
the conversion rate is controlled at no more than 70% ; when processing the residue oil produced from low sul-
fur and high nitrogen crude oil, the conversion rate is controlled within 65% . The ratio of replacement is con-
trolled at 0.90 to 0.95 kg of fresh catalyst per ton of residue; lower control liquid level (25% ~30% ) at the
bottom of vacuum distillate tower, and increase the flow rate of distillate back to the bottom of the tower to re-
duce coking of asphalt on the bottom wall of the tower. And then, the sediment mass fraction of the bottom oil
of the atmospheric tower is stable at less than 0.2% , ensuring the unit long-term stable operation under high
residue oil conversion rate.

Keywords: ebullated-bed, residue oil, hydrocracking, coking, purified FCC slurry, catalyst, reaction,

fractionation
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