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molecular composition of crude oil is acquired \
S11

A 4
molecular composition of various fractions obtained by distillation of

the crude oil is acquired according to physical properties of various \
S12

single molecules in the molecular composition of the crude oil

Y
according to a preset feedstock ratio, the corresponding fractions are
respectively inputted into a product prediction model of a respective
> petroleum processing device as petroleum processing feedstocks, to \

S13

obtain molecular composition of a corresponding predicted product
and content of each single molecule in the predicted product

\ 4

each of the predicted products which is used as a product blending
feedstock is blended according to a preset rule set, to obtain
molecular composition of a plurality of mixed products and content L
of each single molecule in each of the mixed products 314

o€ S15
composition of each of the mixed products and the

content of each single molecule in each of the mixed
products; and it is determined whether the product

Yes

S16

a-target parameter is acquired according to al <
products and it is determined whether the target
parameter meets a preset condition

No Yes

Y \4
the preset feedstock ratio, a J S17h  the preset feed ratio, the

parameter in the product product prediction model, and f St

— prediction model and a preset the preset rule set is outputted

rule in the preset rule set are as a production and processing
adjusted scheme

FIG 1
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218

a product price of each of mixed products and a yield of each
of mixed products are acquired

21

v

a product benefit of each of mixed products is calculated
according to the yield of each of mixed products and the
product price of each of mixed products

S22

v

the product benefit of each of mixed products is accumulated to
obtain a cumulative benefit

| S23

v

a feedstock price of each group of the petroleum processing
feedstocks and an operating cost of each of the petroleum
processing devices are acquired

/ 524

v

feedstock prices of all petroleum processing feedstocks and
operating costs of all petroleum processing devices are
subtracted from the cumulative benefit to obtain a
comprehensive benefit

| _—s25

No Yes

A A 4

526

preset condition meet the preset condition

the target parameter meets the |/~ S27a |the target parameter does not| /"~ S27b

FIG. 2

an input flow of petroleum processing feedstocks input to each

of the petroleum processing devices is acquired \
S31

it is determined whether each of the Tnptit-flaws
meets a preset input flow range of the respective

¢ Yes No ¢

532

molecular composition of a

product and content of each
single molecule in the predicted

corresponding predicted

according to the adjusted preset feedstock
ratio, the corresponding fractions are
respectively inputted into the product
prediction model of the respective petroleum |~ S33a
processing device as petroleum processing
. feedstocks, until each of the input flows meets
product are obtained the preset input flow range of the respective
petroleum processing device

FIG. 3
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the molecular composition of the petroleum processing feedstocks
input to each of the petroleum processing devices and content of
each single molecule in the petroleum processing feedstocks are
acquired

v

a physical property of each single molecule in the petroleum
processing feedstocks is calculated, and a feedstock property of the
petroleum processing feedstocks is calculated according to the
physical property of each single molecule and the content of each
single molecule in the petroleum processing feedstocks

cal property restriction interval of the
petroleum processing-gevice

/

541

542

543

l Yes No ¢

molecular composition of
a corresponding predicted
product and content of
each single molecule in
the predicted product are
obtained

according to the adjusted preset feedstock
ratio, the corresponding fractions are
respectively re-input into the product
prediction model of the respective petroleum
processing device as petroleum processing
feedstocks, until each of the feedstock
properties meets the preset physical property
restriction interval of the respective
petroleum processing device

FIG. 4

first molecular composition of each group of the product
blending feedstocks and first component content of each single
molecule in each group of the product blending feedstocks are
acquired

v

based on the preset rule set, second molecular composition of
each of mixed products and second component content of each
single molecule in each of mixed products are obtained
according to the first molecular composition of each group of the
product blending feedstock and the first component content of
each single molecule in each group of the product blending
feedstocks

v

a physical property of each single molecule is calculated
according to the number of groups of each group contained in
each single molecule in each of the mixed products and a
contribution value of each group to the physical property

v

a product property of each of the mixed products is calculated
according to the physical property and the second component

content of each single molecule in each of the mixed products

FIG. 5
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each single molecule in the crude oil and the content of each | - S61

single molecule are acquired

v

a boiling point of each single molecule is calculated - S6z

respectively

4

the crude oil is cut by distillation according to a preset fractional

distillation range to obtain multiple fractions, and a single / S63

molecule and content of the single molecule contained in each
of the fractions are determined according to the boiling point
and the content of each single molecule in the crude oil

FIG. 6

for two fractions with adjacent distillation ranges, the fraction with

a relatively high temperature in the distillation range is taken as a
first fraction, and the fraction with a relatively low temperature in
the distillation range is taken as a second fraction

L S71

v

a minimum value of an overlapping interval of an overlapping
distillation range of the first fraction and the second fraction is
calculated; and a maximum value of an overlapping interval of an
overlapping distillation range of the first fraction and the second
fraction is calculated

L S72

\ 4

ST3
the overlapping interval is obtained according to the minimum and /

maximum values

FIG. 7

for each of the single molecule, the number of groups of each
group constituting the single molecule and a contribution value
of the each group to the boiling point are acquired

v

the number of groups of each group constituting the single

molecule and the contribution value of each group to the
boiling point are input into a pre-trained property calculation
model, to acquire the boiling point of the single molecule
outputted by the pre-trained property calculation model

FIG. 8
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a property calculation model of a single molecule is constructed

L— S91

v

the number of groups of each group constituting a sample single
molecule is acquired; wherein the physical property of the sample
single molecule is known

L — 592

\ 4

the number of groups of each group constituting the sample single
molecule is inputted into the property calculation model

593
/

Y

a predicted physical property of the sample single molecule outputted
by the property calculation model is acquired

N S04

determined whether a deviation value betwe
the predicted physical property and the physical property
whichris-known is less than a preset deviation threshold

Yes No

\ 4 \ 4

it is determined that the

property calculation \
model converges S95a

calculation model converges

a contribution value corresponding to
each group in the property calculation

model is adjusted, until the property \
S95b

FIG. 9

the number of groups of each group constituting the single

single molecule with known physical properties pre-stored in a
database

v

molecule as the single molecule

v

if there is a same template single molecule as the single

molecule are outputted as a physical property of the single
molecule

.

molecule, then the step of the inputting the number of groups of
each group constituting the single molecule and the

contribution value of each group to the physical property into a
pre-trained property calculation model is performed

FIG. 10

molecule is compared with molecular information of a template| S101
it is determined whether there is a same template single Ve 5102
molecule, the physical properties of the template single | ~— S103

if there is not a same template single molecule as the single / S104
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a product prediction model is established L
S111

Y

sample feedstock information for a sample feedstock is / S112

acquired

v

the set of reaction rules is trained by using the sample feedstock

. . : > SH3
information, and the set of reaction rules that has been trained

is fixed

v

the reaction rate algorithm is trained by using the sample

feedstock information, and the reaction rate algorithm thathas | Sll4

been trained is fixed, to obtain the product prediction model
that has been trained

FIG 11

the molecular composition of the sample feedstock is processed
according to a preset set of reaction rules, to obtain a reaction
pathway corresponding to each molecule in the molecular
composition of the sample feedstock

\ 4

first molecule composition of a device output product is
obtained according to the reaction path corresponding to each
molecule in the molecular composition of the sample feedstock

v

a first relative deviation is calculated according to the first
molecular composition of the device output product and second
molecular composition of the actual product

ermined whether the first relative
meets a preset condition

+ No

L~ of reaction rules is

adjusted rules is fixed

FIG. 12

S124

areaction rule in the set S126 : 5125
Ve the set of reaction |/~
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a reaction rate of a reaction path corresponding to each
molecule in the molecular composition of the sample feedstock
Is respectively calculated according to the reaction rate
algorithm \
S131

v

predicted content of each molecule in a predicted product
corresponding to the sample feedstock is obtained according to
molecular content of each molecule in the sample feedstock and \
S132

the reaction rate of the reaction path corresponding to the
molecule

v

a second relative deviation is calculated according to the
predicted content of each molecule in the predicted product and ~_
the actual content of each molecule in the actual product 5133

5134

it Is determined whether the second relative
deviation meets a preset condition

Yes ¢

¢ No

a parameter in the 136 _ S135
| reaction rate algorithm is atlhg?)rri?\??:friit:d e

adjusted

FIG. 13
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