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.is article uses a research method that combines theoretical research and empirical analysis. It first introduces the relevant
theories of energy service city distribution sites in the context of e-commerce and then the types of energy service city distribution
sites and the composition of energy service city distribution systems..e network layout of the service city distribution site and the
location objectives, principles, and processes of themodel is studied to determine the network layout plan of the energy service city
distribution system in this paper..is paper fully considers the characteristics of the network operationmode of the energy service
city distribution site and establishes an optimization model for the location selection and vehicle routing of the distribution center
with the lowest total system cost under the simultaneous delivery service mode; based on the hierarchical solution strategy, a
combination of deep learning is designed. Algorithms mainly include two-stage hybrid heuristic algorithm of cluster analysis,
maximum coverage and genetic algorithm; simulation analysis is conducted to verify the effectiveness of the model and algorithm
by data simulation, finally get the integrated optimization plan of distribution center location and routing, and put forward the
operation strategy through the result expansion analysis. .is paper studies the planning model based on the network layout
planning of the energy service city distribution system under the e-commerce environment, aiming to promote the breakthrough
development of urban smart logistics and prove the importance of the energy service city distribution station network layout
planning. .e purpose and results of the research are to reduce traffic and environmental pressures, achieve joint direct dis-
tribution, improve the efficiency of urban logistics and distribution, and solve the problem of the last mile of the city.

1. Introduction

.e rapid development of e-commerce has brought about
changes in people’s consumption habits, and it has also
caused a large amount of urban logistics burden on the per
capita road area at a relatively low level. Road’s cargo
transportation has made the road load more serious.
According to statistics, more than 60% of vehicles on urban
roads are used to transport goods [1–4]. In urban trans-
portation and development, freight transportation plays an
important role [5]. It can promote the growth of the urban
economy and ensure the circulation of goods and the supply
of daily goods between cities. At the same time, freight
transportation also brings many negative effects to the city,

such as transportation congestion, environmental pollution,
and other issues [6]. .e good operation of freight trans-
portation in the city can significantly promote the devel-
opment of the city, but if the problems arising from it are not
paid attention to and resolved, the chaos in the freight
system will also hinder the development of the city [7].
.erefore, to solve the problems of urban traffic congestion,
it is important to optimize the freight transportation system
in the city [8]. In order to alleviate the pressure of urban
transportation, alleviate the contradictions of urban re-
sources, and improve the quality and efficiency of urban
logistics, many domestic and foreign scholars have con-
ducted research and exploration on solving urban freight
transportation problems and promoting the healthy
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development of urban transportation, looking for a new
road suitable for the future development of freight logistics
[9].

Related research on the conceptual model of the cabin
underground logistics system based on pipeline technology
is relatively extensive, mainly focusing on the use of
bladders as the means of delivery of cargo, to study the
design of transportation vehicles and pipelines [10]. Wiig
established the experimental model of electromagnetic
cabin pipeline transportation and analyzed the actual op-
erating parameters [11]; Raven analyzed the experience and
future development trend of PCP application in Japan [12];
Verrest and Pfeffer analyzed the cabin pipeline trans-
portation in the application situation and development
experience of Britain and Europe and made a detailed
analysis of the advantages and disadvantages of cabin
pipeline transportation [13]. .ere are also conceptual
models of vehicles for underground logistics systems such
as CargoCap, which are generally powered by electricity
[14]. Part of the underground logistics system is realized by
using the perfect urban subway system [15]. It is an un-
derground city freight concept model. It adopts the oper-
ation mode of passengers and goods in the same train and
different cars and delivers the goods to the terminal through
the connection with the ground station [16]. Eckhoff and
Wagner proposed using the subway to realize the potential
of freight transportation and made practical attempts [17].
Sandulli et al. analyzed the feasibility and problems of urban
subway freight transportation and proposed the concept of
urban logistics based on subway transportation [18]. Rossi
proposed a conceptual model of subway combined un-
derground logistics system [19]. .e analysis of various
factors of the design is carried out, and the calculation
model and route planning are proposed [20].

Domestic LRP research started late, and the main re-
search results have been concentrated in the past ten years.
Sookhak et al. first summarized the research situation of
foreign LRP optimization problems, proposed modeling and
algorithm requirements for the problem, and gave future
research directions [21]. Based on the research of foreign
scholars, domestic research considers more realistic con-
straints in combination with different application scenarios
and seeks breakthroughs in solving algorithms. .e model is
closer to reality and the algorithm is more efficient. Kitchin
and other companies have designed a response framework
for logistics risks’ early warning by analyzing the measures
taken by domestic and foreign companies for logistics risk
early warning and response measures [22]. Wang and others
used Stackelberg’s countermeasure model to analyze the
problem of cooperating and internalizing the risk-averse
secondary supply chain and measured how the overall risk
aversion coefficient of the supply chain affects its returns and
its relative degree of impact [23]. Vu and Hartley analyze the
business operation risk of the enterprise’s strategic alliance,
determine its risk evaluation index, and determine its index
weight in conjunction with the F-AHP method, so that the
enterprise can make relevant decisions to avoid risks
according to its own situation, and its strategic alliance
achieves a win-win situation [24].

By identifying and determining the operational risks of
energy service city distribution sites in an e-commerce
environment, the relevant factors of different operation risks
of energy service city distribution sites are added to their
game behaviors and the existence of a penalty mechanism
for energy service city distribution sites. Next, in-depth
analysis of the stable and balanced state of the enterprise
members of the energy service city distribution site is carried
out. Based on the network structure and operation mode of
the energy service city distribution site network, this paper
uses operations’ research integer programming model and
graph theory to abstract LRP into a complex network and
abstract the composition objects in the energy service city
distribution site network as nodes. .e vehicle trans-
portation line is abstracted as an edge, and a problem model
is established to study the systematic integration decision of
location and distribution under the constraints of time
window and capacity. Full-text research is carried out under
the idea of overall system optimization.

2. Energy Service City Distribution Site
Model Construction

2.1. -e Establishment of an Index System for Energy Service
Urban Distribution Sites in an e-Commerce Environment.
.e evaluation index system is based on the characteristics of
the evaluated object and the evaluator’s purpose, combined
with the actual situation and theoretical experience, to form
a certain level of logical structure of the index system [25].
.e evaluation index system should organically integrate
expert opinions, evaluation purpose, and evaluation
methods. .e location of the energy service city distribution
site center is a crucial step in the network layout of the
energy service city distribution system. .e main research
content of this chapter is to comprehensively evaluate the
factors influencing the location of underground logistics
system, formulate a scientific and feasible evaluation index
system, and analyze it using entropy weight method and gray
ideal correlation. .e index system should combine oper-
ability while ensuring scientific comprehensiveness; in terms
of evaluation results, it should ensure that it can reflect the
essential characteristics of the object being evaluated; in
terms of evaluation data, the source should be true and
reliable. In general, the following principles should be ad-
hered to the following:

(1) Accuracy. .e definition of evaluation indicators is
accurate, and the data sources are dependable and
accurate. And there is no cross-overlap between
indicators, and there is a major omission to avoid
cross-overlap. Only by ensuring the accuracy of the
indicator itself and the accuracy of the data source
can be the requirements of accuracy be truly met.

(2) Reliability. When establishing a central indicator
system for energy service city distribution sites, the
source of reference materials should be reliable, the
information should be true, and no fraud should be
used. Only in this way can we ensure the objective,
fair evaluation and provide a reliable basis for the
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next management work. .e indicators can truly
reflect the statistical content of the construction of
the energy service city distribution site center and
objectively reflect the true status of the project
construction and the subsequent benefits.

(3) Combination of Representativeness and Difference.
.e selection of indicators can well reflect the
influencing factors that need to be considered in the
location of energy service city distribution sites. .e
indicators should reflect distinctive characteristics,
highlight the differences between them, and have a
comparison.

(4) Combination of Science and Practicality. .e design
index system should first follow the scientific basis and
basic theories and conform to the objective laws. But on
this basis, the characteristics of the actual project
construction, the difficulty of data collection, and the
difficulty of statistics should be considered. If the in-
dicators are scientific but cannot be implemented in
specific work, such indicators are meaningless.

(5) Combination of Quality and Quantity. Some of the
actual problems can be evaluated by collecting
specific data and calculation, but some problems
cannot be measured quantitively. .ese problems
cannot be ignored, and problems that cannot be
evaluated through specific calculations should be
evaluated qualitatively. .e commonly used method
is the Delphi method.

(6) Combination of Comprehensiveness and Importance.
.e index system should reflect the problem com-
prehensively and evaluate the location of the un-
derground logistics node center according to certain
logical design indicators from different angles. At the
same time, too many indicators will increase the
workload and cause unnecessary trouble. .erefore,
the solution is to combine representativeness and
importance, and unnecessary indicators can be
properly ignored to reduce the cost of the evaluation
work, and it can better highlight the characteristics of
the object being evaluated.

.e source service city distribution system is a new type
of logistics concept system. In the process of site selection of
the source service city distribution system network nodes,
many factors need to be considered. In the establishment of
the evaluation system of the source service city distribution
system node, various indicators should be set for the
characteristics of the source service city distribution site. In
this paper, through careful review and analysis of relevant
literature, reference to previous research results, combined
with the characteristics of the source service city distribution
site, it is concluded that the main consideration factors for
the source service city distribution site location include item
transmission [26]. .e four factors of environment, tech-
nology, economy, and society are the main factors that must
be considered when selecting the location of the source
service city distribution site center, and these factors are
converted into indicator structures, as shown in Figure 1.

2.2. Deep Learning Layout Model Construction.
Comprehensive evaluation is carried out on multiple indi-
cators of the evaluation sample. .e problem to be solved by
a comprehensive evaluation is to make an overall evaluation
or ranking of each index value. .e basic idea of the ideal
solution is to determine the optimal sample point, the worst
sample point, etc., as the reference point and then calculate
the distance from each sample point to the reference point:
the closer to the optimal sample point, the better, the farther
from the worst sample point, the better.

Assuming that the weight of the indicators has been
determined to be w1, w2, . . ., wn, the diagonal matrix W is
constructed with these as the main diagonal elements,
namely,

ΔW �

w1 ... 0

... w2 ...

0 ... wn

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝
⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

n∗n

. (1)

Based on the qualitative analysis of the researched
transaction, the independent and dependent variables of the
transaction are determined. .e number of dependent
variables is 1, and there can be many independent variables.
Let the dependent variable data constitute the reference
sequence L0, and the respective variable data constitute the
comparison sequence Li (i� 1, 2, . . ., n), and n+ 1 data
sequences from the following matrix:

(L0, L1, . . . , Ln) �

l0(1) . . . ln(1)

. . . . . . . . .

ln(N) . . . ln(N)

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

N∗(n+1)

,

Li � li(1), li(2), . . . , li(N)( 
T
, i � 0, 1, 2 · · · n.

(2)

Calculate the absolute difference between the reference
sequence and the remaining comparison sequences during
the corresponding period to form the following absolute
difference matrix:

Adm �

a0(1) . . . an(1)

. . . . . . . . .

an(N) . . . an(N)

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

N∗n

,

ai(k) � l0(k) − li(k)


, i � 0, 1, 2, . . . , n; k � 0, 1, 2, . . . , N.

(3)

Genetic algorithm is used to optimize a complexmodel, the
complex model can be built by Simulink, including all the
constraints are built in Simulink, and then the model is im-
ported into the genetic algorithm program. .e more difficult
part of this part is the establishment of Simulink, especially
when there are many coupled models. According to the lo-
cation selection scheme, the fitness of the two objective
functions is obtained, respectively. .e model knows that the
key to solving G1 and G2 is to calculate the goods from the
distribution point of the goods to the energy service city
distribution site..e distribution volume Lik and the volume of
goods are delivered to the demand center by the node center
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Lkj. Using genetic algorithm, the specific layout scheme is
shown in Figure 2.

.e expert group evaluated 10 candidate addresses and
summarized the results, as shown in Table 1.

.e entropy weight of each evaluation index is obtained,
and the results of the standardized weighted evaluation
matrix are shown in Table 2.

Wi � [0.0879 0.0913 0.1214 0.1374 0.0831 0.0915 0.0805 0.1068 0.0654 0.1314]. (4)

2.3. Path Optimization Model Constructions. In order to
make integrated decisions on the location selection of the
distribution center facilities and vehicle routing of the energy
service city distribution site network and to achieve the
minimum total system cost for the third-party logistics com-
panies in the energy service city common distribution oper-
ation, an LRP problem model was established. .e objective
function is the lowest total system cost for the location selection
and vehicle routing of the energy service city distribution site
center. .e objective functions are shown in the formulas (5),
(6), and (7). Formula (5) represents the total system cost of
energy service city distribution site selection and vehicle
routing, including three parts of costs—distribution center
related costs, vehicle related costs, and customer time penalty
costs; formula (6) indicates the construction of a common
distribution center. .e cost and the operating cost of goods in
the distribution center are the lowest. Formula (7) represents
the lowest acquisition cost and transportation cost of distri-
bution vehicles, including the corresponding costs of cold chain
vehicles and ordinary vehicles:

minG � minG1 + minG2, (5)

G1 � 
M

i�1
GMi
∗
Li + 

M

i�1


N

j�1
GNi
∗

uj + ej 
∗
Yij,

(6)

G2 � 
M

k�1
GMk 

M

i�1


N

j�1
Lijk

⎛⎝ ⎞⎠ + 
N

k�1
GNk 

M

i�1


N

j�1
Lijk

⎛⎝ ⎞⎠.

(7)

.e main constraints of the model include distribution
center capacity constraints, distribution vehicle capacity
constraints, and time window constraints. .e constraints
model is as follows:

Mjk � 
N

j�1
Lijk
∗

Mik + tik + tijk ,



M

j�1
Lijk � 

M

i�1


N

j�1
uj
∗
Lijk.

(8)

.e maximum coverage model is similar to the cluster
analysis for solving the location problem. .e design is
simple, the structure is clear, and it is easy to implement. In
addition, the maximum coverage model considers the ca-
pacity constraints of the facility, which is more realistic.
.ere are also two improvements:

First, seek the best strategy, like cluster analysis. .e
optimization strategy of the number of facility nodes is to
iterate from more to less. When the scale of candidate fa-
cilities is large, it will affect the efficiency of optimization.

Second, the overall strategy, the maximum coverage
model, is efficient in solving the single problem of facility
location and the solution result is also very good. However,
in the study of facility location-vehicle routing integrated
planning problem, the connection between the two sub-
problems is ignored, which is easy. To get the overall sub-
optimal solution, the site selection stage of the facility needs
to strengthen the consideration of the later route arrange-
ment stage.

In the network structure composed of the largest cov-
erage of facility nodes and customer nodes, vehicle routes of
facility nodes are reasonably arranged, and iterative opti-
mization is performed through a certain strategy to obtain
the best transportation and distribution route arrangement.
.e optimal path optimization process is shown in Figure 3.

In the energy service city distribution network optimi-
zation model, the LRP problem can be divided into two
subproblems, LAP and VRP, and the solution process must
consider the interaction between the two subproblems,
paying particular attention to the dynamic changes in dis-
tribution costs caused by different facility allocation results.
In the site selection stage of the facility, the common dis-
tribution center that is close to the customer is given priority
until the total customer demand exceeds the facility capacity
and then adjusted according to the capacity of the energy
service city distribution center; the number is the least. .e
construction center of the distribution center has high and
concentrated investment, and the investment of multiple
facilities will bring real problems such as financial pressure
to the enterprise. .erefore, on the promise of satisfying the
needs of customers, we strive to minimize the number of
facilities.

.e population size in the genetic algorithm represents
the number of feasible solution sets, and it is also the scale of
parallel optimization and exploration. If the population size
is too small, it will affect the efficiency of optimization, and
the optimization results are easy to fall into the local optimal;
too large population size will improve the global optimality
of the optimization results, but at the same time will lead to a
sharp increase in the complexity of the algorithm and higher
requirements for device hardware. .erefore, it is necessary
to set the size of the population size according to the size of
the solution scale. In this paper, the population size is set to
100 during design, which is in accordance with the con-
ventional interval of 0 to 200. Finding out the constraints
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and objective function is the key. It is necessary to analyze
the topic carefully and clarify the clues. When the amount is
large, you can list it into a table, find all the constraints, list
the inequality groups, and then combine the graphics to find
the optimal solution.

Evolutionary algebra is used as the termination pa-
rameter of the algorithm’s optimization calculation. .e
genetic algorithm will stop the optimization when it reaches
the specified evolutionary algebra and at the same time
output the current best optimization result. Evolutionary
algebra is set according to the scale of the solution. .e scale
of the problem solved in this paper is not large. Setting the
evolutionary algebra to 300 generations is completely suf-
ficient to obtain the global optimal solution.

3. Results Analysis

3.1. Model Analyses. In the alternative energy service city
distribution site (A1-A10), at least one energy service city
distribution site center is selected. .e goal is to establish a
logistics node so that the node construction cost is the lowest
and the customer service is optimal. .e simulation analysis
results are shown in Figure 4.

After iteration, the calculation results of the decision
variables are z1, z3, z7, z9, z10�1; z8� 0, so the underground
logistics transit nodes to be built are A1, A3, A7, A9, and
A10, and the total cost is 12.3100 million yuan, the maxi-
mum covered cargo transportation volume within the op-
timal radius is 698 tons, and the coverage rate reaches more
than 98%. .e location planning scheme based on immune
genetic algorithm is shown in Figure 5. .e number of
distribution demands sites and distribution objects of each

node center. Node center A1 is responsible for delivering
goods to demand sites C1, C8, and C11, node center A3 is
responsible for delivering goods to demand sites C2 and
C10, and node center A10 is responsible for delivering goods
to material demand points C3, C4, C6, and C14.

3.2. Layout Analyses. Figure 6 shows the changes in the
strategy selection of supervision punishment with dif-
ferent intensities, where curves 1, 2, 3, and 4 in the figure
represent the energy service distribution when imple-
menting the “supervision punishment” mechanism, and
the penalty Z is 0.6, 1.2. In the case of 1.8 and 2.2, the
strategic choice of logistics enterprise group decision-
making behavior changes. It can be seen from curve 1 in
the figure that when the degree of “supervision and
punishment” mechanism is weak, the enthusiasm of the
logistics enterprise group for cooperative business is not
strong, and its willingness to cooperate is also slightly
lower. However, with the increase of the “supervision and
punishment” mechanism, the willingness of the logistics
enterprise group to cooperate will gradually increase, and
the cooperation between the enterprise groups of the two
parties will gradually evolve toward continuing the energy
service distribution strategy, but this evolution strategy
has no persistence, because enterprises subjectively have
certain constraints on supervision and punishment
constraints. .erefore, after a certain period of time, their
strategic behavior will evolve toward the direction of
energy service distribution breakdown, as showed in curve
2. However, it can be seen from the change of curve 3 in
the figure that when the “supervision penalty” mechanism

Table 1: Correspondence table of index evaluation values.

Candidate address C11 C12 C13 C14 C21 C22 C31 C32 C41 C42
A1 9 8 6 7 9 7 5 7 4 9
A2 5 5 6 5 4 4 8 4 6 4
A3 8 7 6 8 7 4 5 4 6 7
A4 5 8 8 3 4 6 7 6 4 4
A5 7 10 5 5 4 6 8 8 7 4
A6 8 8 7 5 6 8 10 3 5 6
A7 10 5 8 7 6 3 6 5 7 6
A8 7 7 10 5 8 5 6 5 8 8
A9 8 8 9 7 8 5 4 7 10 8
A10 7 10 7 8 9 7 4 5 5 9

Table 2: Normalized weighted evaluation matrix result table.

Candidate address C11 C12 C13 C14 C21 C22 C31 C32 C41 C42
A1 0.0121 0.0107 0.0067 0.0107 0.0067 0.0080 0.0094 0.0067 0.0107 0.0107
A2 0.0067 0.0067 0.0107 0.0067 0.0080 0.0094 0.0107 0.0080 0.0134 0.0067
A3 0.0107 0.0080 0.0067 0.0080 0.0094 0.0107 0.0134 0.0094 0.0094 0.0080
A4 0.0067 0.0094 0.0080 0.0094 0.0107 0.0134 0.0094 0.0107 0.0107 0.0094
A5 0.0080 0.0107 0.0094 0.0107 0.0134 0.0094 0.0107 0.0134 0.0107 0.0107
A6 0.0094 0.0134 0.0107 0.0134 0.0094 0.0107 0.0107 0.0067 0.0080 0.0107
A7 0.0107 0.0094 0.0134 0.0107 0.0107 0.0107 0.0080 0.0107 0.0107 0.0067
A8 0.0134 0.0107 0.0067 0.0067 0.0067 0.0080 0.0094 0.0067 0.0134 0.0080
A9 0.0094 0.0107 0.0107 0.0080 0.0080 0.0094 0.0094 0.0067 0.0094 0.0094
A10 0.0107 0.0134 0.0067 0.0067 0.0094 0.0107 0.0107 0.0080 0.0107 0.0107
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of energy service distribution is more serious, that is, the
fine is further increased, the logistics enterprise group will
choose to continue the strategy of energy service distri-
bution due to the larger default cost. Energy service
distribution will eventually reach dynamic stability.
However, when the file exceeds a certain level, it will cause
a rebound in the decision-making of the logistics enter-
prise group, so that it will initially transform its decision-
making behavior into an energy service distribution split
due to this reason. Figure 7 is a simulation of the changes
in the expected returns of different levels of supervision
and punishment. From the changes in the corresponding
curves in Figure 7, it can also be seen that the probable
changes of logistics enterprise groups when they continue
to make energy service distribution decisions are the same
as their expected returns.

In view of the uncontrollable external potential risks
such as environmental risks in the operation of the

e-commerce logistics alliance, the alliance can build a
platform for the communication and operation of the
e-commerce logistics alliance by using cloud platforms or
other new technologies to create a long-term communi-
cation mechanism to promote internal differences. En-
terprises belonging to different regions can effectively
share information, so that different member companies
can prevent business external and internal environmental
risks in a timely manner, such as natural environmental
disasters in logistics and transportation, international
situation and policy changes, external environmental
risks, and internal members. .e losses and injuries
caused by the internal and external environmental risks
such as organization management and operation to the
energy service distribution operation. At the same time,
enterprises also need to formulate the corresponding
operating environment risk avoidance strategies in order
to reduce the losses caused by environmental risks as
much as possible.

On the premise of using the deep learning algorithm to
analyze the risk of energy service distribution operation, the
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establishment of a deep learning-based energy service dis-
tribution e-commerce logistics alliance operation risk evo-
lution game model, and further discussion of energy service
distribution e-commerce logistics alliance operation risk
control issues, it is found that operating the system dynamics
game can effectively characterize the evolutionary game of
energy service distribution operation risk and reveals that,
under different operational risk states, the logistics enter-
prise groups existing in energy service distribution under
different “operational risk” states, enterprises. .e changes
in strategic choices also indicate the effectiveness of deep
learning methods in studying the operational risk of energy
service distribution e-commerce logistics alliances. By
characterizing enterprises in different operational risk states,
they also provide energy service distribution e-commerce
logistics alliances, reducing operational risks, maintaining
stable operation of energy service distribution, and putting
forward relevant suggestions.

3.3. Path Optimization Analyses. For S2 + S5 and S1 + S5,
based on the subdivision clusters determined for each plan
in the distribution center location stage, according to the
demand characteristics of each distribution center cold
chain and ordinary customers, each subdivision cluster is
routed in sequence, and finally the optimal routing decision
of the distribution center location plan is obtained. .e
delivery time requires all customers to complete the de-
livery task within an hour. First, the customer group of the
distribution center in the location selection plan 1 (S2 + S5)
is used to arrange vehicle routes, and the genetic algorithm
program is designed to iteratively calculate. .e basic
parameter settings of the algorithm include the following:
the number of iteration terminations is 300, the population
size is 100, the crossover probability is 0.9, and the mu-
tation probability is 0.1. .e setting of larger crossover
probability and mutation probability is to ensure the di-
versity of the population and improve the accuracy of the
algorithm.When using a genetic algorithm to solve the LRP
of the energy service city common distribution network,
the algorithm shows good convergence, and all of them can
reach the lowest system cost before the 50th generation..e
process of population evolution is shown in Figure 8. It is
calculated that the S2 distribution center cold chain cus-
tomer route requires 4 vehicles, and the system cost is
16191.753 yuan; the ordinary customer line requires 5
vehicles, and the system cost is 1560.894 yuan; the S5
distribution center cold chain customer route requires 6
vehicles, and the system cost is 2890.587 yuan; the ordinary
customer route requires 3 vehicles, and the system cost is
923.1052 yuan.

.rough the iterative optimization of facility location
and vehicle routing in the first two stages, two distribution
centers and routing arrangements are obtained. .e first is
the S2 and S5 distribution centers and the corresponding
routing. .e total cost of the first one is 6,994 yuan. .e
second plan is the S1 and S5 distribution centers and the
corresponding route arrangements. .e total cost of the
second plan is 7363 yuan. .erefore, in the energy service
city distribution logistics network in this example, S2 and S5
should be selected as the energy service city distribution
common distribution center, and the corresponding vehicle
distribution route should be arranged. Considering the site
selection cost and distribution cost of different site selection
schemes comprehensively, the site selection scheme with the
lowest comprehensive cost is selected and the best vehicle
route arrangement is obtained.

In actual decision-making, different time windows and
different delivery and delivery strategies will then make the
decision process more complicated. .e constraint set in the
example is the service mode of completing the delivery time
window and taking delivery at the same time within one
hour. In the sensitivity analysis, the impact of different time
windows and different delivery and delivery strategies will be
discussed, and corresponding optimization suggestions will
be put forward. Figure 9 shows the changes in the number of
distribution vehicles and the total cost of the system under
different time requirements. Vehicle distribution costs and
time punishment costs will produce a contradiction of
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Figure 6: Selection changes under different intensity penalty
strategies.

1
2

3
4

0 10 20 30 40 50

0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4

Va
lu

es

Time (h)

Figure 7: Changes in the expected returns of penalties under
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benefits. If the number of vehicles to be distributed is small
and more customers are served by one vehicle, the cost of
vehicle purchase and distribution will be reduced, but the
cost of customer time penalty will be increased; if the ve-
hicles are added for distribution, this will reduce the cost of
customer’s time penalty, but will increase the cost of vehicle
use and distribution costs.

.e processing strategy for two-way logistics needs is to
pick and deliver goods at the same customer service at the
same time, adjust the delivery and delivery strategy, adopt
the strategy of first delivery and then delivery, and compare
with the simultaneous delivery and delivery strategy.
Expanding the research to compare the two deliveries and
delivery strategies between cold chain customers and or-
dinary customers without time constraints, and after

modifying the fitness function of the genetic algorithm in
MATLAB and simulating, the two types of routing ar-
rangements are shown in Figure 10. In the simultaneous
delivery mode, the total system cost is 2970 yuan; in the first
delivery mode, the total system cost is 3250 yuan. At the
same time, the system cost of the pickup-and-delivery model
is 8.6% lower than that of the first-and-after-delivery model,
but the premise of the simultaneous pick-and-delivery is that
after the delivery service is provided to current customers,
the vehicle’s remaining capacity is sufficient to meet the
demand for pickup. .erefore, the main distribution busi-
ness entity of the energy service city should adopt the service
mode of taking delivery at the same time when the capacity
of the vehicle permits when making arrangements for taking
delivery business.
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4. Conclusion

In this paper, the common distribution network and op-
eration of energy service cities based on two-way logistics are
different from logistics service networks that only focus on
the energy logistics market or focus on the urban logistics
market. .ey are more complicated in terms of service
demand and customer characteristics and fully consider
energy service cities. In the logistics market, cold chain
customers and ordinary customers have different charac-
teristics such as time requirements and demand. Reasonably
design an example of the energy service city common dis-
tribution center and its vehicle routing problem under re-
alistic constraints, solve the location and routing decision of
the distribution center through the designed model and
algorithm, and based on different time windows and delivery
strategies perform sensitivity analysis. .e calculation ex-
ample validates the validity and versatility of the model
algorithm and at the same time provides a theoretical ref-
erence for the decision-making of codistribution operators
in energy service cities. .is article is based on the research
of existing facility location-vehicle routing issues, based on
the unique organizational structure and operation method
of the energy service city common distribution network, and
comprehensively considers the time window requirements,
pickup needs, and delivery of different customer groups.
Different logistics service constraints such as demand, in the
modeling and solving process, consider the connection
between the two subproblems of facility location and vehicle
routing and realize the integration and optimization of the
two-way common distribution network of the energy service
city in order to integrate the energy service city logistics. .e
construction and operation of energy service city logistics
network provides theoretical guidance and practical

support. .e LRP optimization model of the energy service
city common distribution network constructed in this paper
belongs to the multifacility, multimodel, capacity limited,
time-constrained, and two-way circulation facility location-
vehicle routing problem model that takes delivery at the
same time, considering the realistic factors more compre-
hensive and more practical guidance.
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