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With the continuous development of 5G (5th generation mobile networks) communication technology, increasing attention has
been paid to the integration of 5G technology and vertical industry. Based on the consideration of power security, the large-scale
application of 5G in the power industry will start from the distribution grid and gradually extend to the high-voltage power
grid. There have been some powerful attempts to apply 5G technology in distribution grid automation, distribution grid relay
protection, and distribution grid monitoring. This article will summarize the application of 5G technology in these fields,
focuses on the analysis of possible problems in technical standards, network security, application costs, and signal coverage, and
will propose reasonable prospects and thoughts on the integration of 5G technology and distribution grids.

1. Introduction

The electric power communication network is a valuable
foundation supporting the development of the country’s
electric power capacity. The emergence of 5G communica-
tion technology will qualitatively improve all aspects of the
electric power communication network. 5G technology is
expected to play the role of “connecting everything” in the
power communication network [1, 2]. Compared with the
previous generation of mobile communication technology,
5G technology, that is, fifth-generation mobile communica-
tion technology, has the characteristics of larger bandwidth,
lower latency, higher capacity, and wider connections [3]. It
has become a key technical basis for establishing a “three-
type two-net” strategy in China. Under the influence of the
“two-net” strategy, the distribution grid will be deeply inte-
grated with 5G technology in the future, and higher require-
ments for the economy, safety, and reliability of the operation
of the distribution grid will be implemented [4]. The con-
struction of the ubiquitous power Internet of Things runs
through all links of the power system and requires a great
extent of detection and control for each node of the distribu-

tion grid. Regardless of the method, it is essential to carry out
real-time detection and control of the operation status of the
distribution network, transmit the control signals sent by the
cloud server in a timely manner to each link of the distribu-
tion network, and execute the method quickly [5].

Further research on 5G technology will accelerate the
development of distribution grid automation [6]. Due to
the access of a large number of distributed power sources,
the increasing demand of users for power reliability and the
high management costs and low efficiency of traditional
power distribution methods, distribution grid automation
has gradually developed. The construction and development
of distribution grid automation will largely alleviate the prob-
lems of power waste and uneven power distribution [7].
There are a large number of measurement and control
objects in the distribution grid, such as substations, subsec-
tion posts, distribution stations, distribution transformers,
and section switches. There are usually hundreds or even tens
of thousands of sites [8]. Although China has achieved data
connections to important nodes, there are still large-scale
user-side data and edge data that have not yet been obtained.
In terms of distribution grid terminals, most of the terminal
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equipment is located in a very harsh geographic environ-
ment, so buried optical fibers and power wireless private net-
works have now become the major power communication
methods for terminals [9]. Because of the high cost of optical
fiber communication and the lack of optical fiber access
conditions in some areas, large-scale buried optical fiber
communication cannot be implemented on a large scale.
The power wireless private network can only be used to real-
ize the connection of most terminals. In recent years, 3G and
4G power wireless private networks have achieved remark-
able results in the “last mile” of the power communication
network, but some of the performance indicators of 4G still
fail to meet the national strategic target requirements, unlike
5G communication technology [10]. The realization of feeder
automation (FA) has gradually transitioned from a noncom-
munication method achieved through recloser timing adjust-
ment to a centralized intelligent FAmethod that uses a feeder
terminal unit (FTU) or distribution terminal unit (DTU) for
fault detection and communication technology for fault iso-
lation and restoration of power supply in nonfaulty sections
[11, 12], but the operation effect of the pilot project of distrib-
uted intelligent FA is not good. Due to the distrust of the sys-
tem and equipment, the feeder is semiautomatic, manual,
and not fully automatic. In January 2019, the China Southern
Power Grid took the lead in completing the 5G network dis-
tributed differential protection service test in Shenzhen. This
test showed that 5G technology fully meets the various ser-
vices of grid control under the condition of ultralow latency.
In May of the same year, Shenzhen completed the first
domestic and foreign field synthesis of synchronous vector
measurement based on a 5G distribution grid, smoothly solv-
ing the problem of absolute time synchronization and delay
between devices. 5G technology will play a vital role in the
development of the distribution grid in the near future.

This article will start from the concept, structure, core
features, and core technology of 5G technology; summarize
the current integration technology of 5G technology in distri-
bution grid automation, distribution grid relay protection,
distribution grid monitoring, and vital node monitoring;
analyze the challenges that 5G technology and the distribu-
tion grid will face; and finally provide a new outlook for the
future integration of 5G technology and the distribution grid.

2. 5G Communication Technology

2.1. Concept and Structure of 5G Communication Technology.
5G (5th generation mobile networks) communication tech-
nology is the same as the traditional communication
network, and it is also a type of cellular mobile communica-
tion technology [13]. A schematic diagram of the 5G com-
munication system is shown in Figure 1. The content of a
transmission is converted into a bit torrent by a digital analog
converter.

The 5G communication system is composed of a core
net, macrobase station and microbase station. Compared
with microbase stations, macrobase stations have higher
transmit power and broader coverage areas. Although the
coverage of a single microbase station is limited, a large num-
ber of microbase stations will ensure the signal strength of the

area where it is located, making the wireless network more
reliable. Microbase stations, macrobase stations, and users
are mainly receivers, and the data of all receivers come from
the core network. The core network is centrally responsible
for the control and data transmission of the entire system
and is the core “brain” of the whole system [14].

2.2. 5G Core Features. The core features of 5G are shown in
Figure 2 and Table 1. 5G communication technology has a
transmission speed far exceeding that of 4G communication
technology and has a greater capacity to connect more
devices. At the same time, the bandwidth, delay, and reliabil-
ity of 5G communication technology are five times, ten times,
and one hundred times those of 4G communication technol-
ogy [13]. The emergence of 5G technology will dramatically
change electric power.

5G communication technology has an ultrahigh-speed
transmission rate incomparable with that of traditional com-
munication technology; that is, the peak speed of the uplink
reaches 10Gbps, and the peak speed of the downlink reaches
20Gbps. In some tests, a peak transmission speed of 20 Git/s
for single user equipment has been achieved [15]. There are
three main reasons why 5G communication technology can
achieve a transmission speed nearly ten times that of 4G
communication technology. 5G technology directly increases
its spectrum range to above 6GHz; it adopts massive antenna
technology represented by massive multiple input multiple
output (MIMO) [16] and improves the transmission rate
through 3D beamforming [17].

Another notable feature of 5G technology is that the
number of connections has increased from 10,000 to
1,000,000 per square kilometer, and it supports a data trans-
mission capacity of 10Mbps per square meter. Due to the
increase in its spectrum width and the extensive application
of microbase stations, it can support more device connec-
tions. The improvement in spectrum width provides condi-
tions for connecting more devices on this basis. Microbase
stations were implemented in the 4G communication era,
and their effect is very significant. Therefore, in the future
5G era, more microbase stations will be implemented,
thereby increasing the connection density and capacity.

5G technology fundamentally changes the network archi-
tecture, including the core network and wireless access net-
work, and reduces the air interface transmission delay and
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Figure 1: 5G communication system.
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distance between the source and the node; that is, the core
network has changed from traditional centralized to distrib-
uted, physically shortening the distance from the user so that
5G technology has a millisecond delay [14].

5G communication technology also has the core charac-
teristics of high reliability, and the performance index for
the packet loss rate has reached 0.001%. Multiconnection
technology is the reason for the high reliability of 5G
communication technology. It provides users with high-
reliability communication by combining the wide coverage
range and mobility of low-frequency bands with the large
bandwidth and high speed of high-frequency bands.

2.3. 5G Core Technology. In addition to its high-profile core
features, 5G core technology has also caused heated discus-
sions. 5G technology has many core technologies. Among
them, the superior adaptability of edge computing and net-
work slicing in electric power has become a hot topic of
research and discussion by scholars.

Due to the emergence of 5G technology, edge computing
has returned to everyone’s field of vision as the core technol-
ogy of 5G. Edge computing is based on the completely cen-
tralized management and automatic operation of cloud
infrastructure. Cloud computing can store a large amount
of data in the cloud, so users can dynamically obtain what
they need [18]. With the gradual increase in the amount of
user equipment, cloud data will become increasingly large
and complex, and various performance indicators of cloud
computing will be greatly challenged. With the emergence
of edge computing, the computing function in the cloud
can sink part of the computing authority, which can share
the large amount of data and calculations for the cloud.

Moreover, the traditional cloud-to-end distance is long, and
edge computing can shorten the distance to the end, endow-
ing edge computing with the characteristics of faster calcula-
tion speeds and lower latency [19].

The service objects of the network have gradually devel-
oped from the original mobile phones to various types of
equipment, and higher requirements have been proposed
for the network. Reference [20] proposes a reliable partition
solution for the 5G transmission network based on virtual
network embedding and provides special protection in elastic
optical networks. Network slicing technology is another core
technology of 5G technology. Network slicing technology
refers to logically cutting a physical network into multiple
virtual networks to achieve end-to-end connections. Accord-
ing to different business requirements and security require-
ments [21], the virtual network can be cut and personalized
on demand. When the virtual network in a certain applica-
tion scenario fails or is abnormal, it will not affect other
virtual networks.

3. Application of 5G Technology in the
Distribution Grid

3.1. Distribution Grid Automation and Relay Protection. At
present, 2.5G dedicated wireless communication is mostly
used for low-voltage switch cabinets in distribution grids,
and a small number of switch stations use optical fiber com-
munication. The automatic fault diagnosis and isolation of a
medium-voltage distribution grid cannot be guaranteed. The
low-voltage distribution grid has a low degree of automation
and requires many workforce and material resources for
maintenance.

3.1.1. Accurate Fault Location. Traditional fault location
technology is mainly divided into two methods: one method
locates the fault based on additional equipment, and the
other method locates the fault based on the measurement
information of the distribution line. The fault location of
additional equipment is mainly determined by the sectionali-
zer and recloser method [22] and the fault indicator method
[23]. In the second method, the accuracy of the fault location
is based on the measurement information of the distribution
line [24]. The decisive factor is the need for sufficient mea-
surement information for analysis to achieve accurate fault
location determination. Current fault location technology
achieves accurate fault location determination through algo-
rithm optimization or by predicting the passage of accident
collectors. In the literature [25], an FTU is established at
the circuit breaker and section switch so that the fault current
is detected, and the algorithm is used to locate the fault. Ref-
erence [26] collects the status of fault indicators and smart
meters through the control center and uses a multihypothesis
method to quickly identify faults and activate protection
devices. This easily shows that for current precise fault loca-
tion technology, most of the analysis methods are continu-
ously optimized after various measurement information has
been collected.

The core features of 5G technology are large bandwidth
and low latency, which can greatly reduce the collection time

Transmission rate:
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Figure 2: 5G core features.

Table 1: Comparison between 4G and 5G technology.

4G 5G

Peak transmission rate 100~150Mb/s 20480Mb/s

Device connection density 10000/km2 1000000/km2

Delay 40~60ms 10ms
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of key information in the distribution grid. At the same time,
the distribution grid can be combined with the edge comput-
ing capability of 5G technology, and this low-latency com-
puting business can be delegated to an edge computer
room. At the same time, edge computer rooms are close to
the access side, reducing the data transmission distance from
the physical level and increasing the fault removal speed. The
large bandwidth and low latency of 5G technology extend the
precise fault location technology in the distribution grid. In
the literature [27], distributed power distribution fault detec-
tion based on edge computing is introduced. In the fault
detection system of this work, the network layer uses mostly
4G networks and optical fiber power private networks. Cur-
rent 4G communication technology is far inferior to 5G com-
munication technology in terms of latency and bandwidth,
and optical fiber networks cannot be widely used due to their
cost and environmental conditions. In the near future, a 5G
power local area network will be the main communication
method in the distribution grid.

3.1.2. Fault Isolation. FA plays an important role in fault iso-
lation in distribution grid automation. At present, centralized
FA applies simple principles and mature strategies, and dis-
tributed FA has gradually evolved due to the large number
of distributed energies needing access.

The most significant feature of centralized FA is that it
needs to upload measurement information to the master sta-
tion when a permanent fault occurs. The feeder monitoring
terminal of each switch or ring network cabinet must com-
municate with the power distribution master station, which
is controlled by the master station. After that, the dispatcher
isolates the fault and applies self-healing schemes for differ-
ent situations [28]. Reference [29] introduced a centralized
intelligent feeder automation system based on IEC61850
and explained the information sequence diagram of fault iso-
lation and fault detection for centralized FA in detail. The
continuous interaction of this information is very compli-
cated. The document does not give a reliable communication
method that can support such a complicated information
exchange process and the time to successfully isolate the
fault. In such a continuous isolation solution that requires
uploading and downloading, only a 5G network with large
bandwidth, low latency, and strong reliability can provide
communication technology support and improve the effi-
ciency of fault isolation on the original basis.

The greatest difference between distributed FA and cen-
tralized FA is that distributed FA does not rely on the global
information of the master station, completes fault location
identification and isolation through mutual communication
and cooperation between terminals, and reports the results
and process of processing. Although the distribution grid
has been continuously connected to various distributed loads
in recent years, distributed FA has the characteristics of one-
time fault handling and a strong ability to adapt to the line,
which makes the distribution grid more reliable; thus, dis-
tributed FA has become a current research hotspot and direc-
tion. Reference [30] introduced a method for implementing
intelligent distributed feeder automation in active distribu-
tion grids, which can isolate faults within milliseconds and

realize power supply in nonfaulty areas within seconds.
According to the technical requirements of distributed intel-
ligent feeder automation proposed in the literature, rapid
fault isolation achieved through remote control, and smart
electronic equipment is desired, so the main communication
method in the literature chooses the optical fiber-based com-
munication method. However, due to the cost of optical
fibers and because some areas are not suitable for dedicated
optical fibers, this will become the main reason restricting
their large-scale application. The wireless network provided
by 5G communication technology can reduce the power
communication network’s reliance on optical fibers, cover a
wide range of smart electronic devices, and complete remote
control more accurately and quickly. Due to the superior
characteristics of 5G technology, its cost will be greatly
reduced, and its core technology edge computing capability
can be applied to the application of distributed FA, reducing
the time delay from the physical distance.

3.1.3. Differential Protection. Due to its selectivity and
efficiency, differential protection has become a reliable selec-
tive main protection method for power system equipment
[31–33]. Differential protection is based on Kirchoff’s current
law (KCL), which compares the incoming and outgoing cur-
rents of the relays at both ends of its protection section to
determine internal and external faults and act. The reliability
of differential protection depends entirely on the communi-
cation system at both ends of the line [34]. The greatest lim-
itation of early differential protection systems with buried
cables and overhead lines used as communication media is
that the protection length is limited and the relays at both
ends will lose their original functions when the line is discon-
nected. After that, differential protection that uses optical
fibers and digital communication networks as the communi-
cation medium [35] appeared and is still in use today, which
makes up for the previous generation of differential protec-
tion and, to a large extent, guarantees the shortcomings of
relay function loss due to line disconnection. Reference [36]
pointed out that wireless networks have a unique position
and advantages in many communication media; that is, they
have a lower cost and faster response time than cable optical
fibers. At the same time, relays can also ignore system param-
eter changes; the construction of a 30 km differential protec-
tion scheme is proposed by connecting the relays used in
differential protection to the relays at the sending end and
the receiving end through a wireless transmission network.
5G technology is about to be applied in wireless communica-
tion [37]. Because of its large capacity and wide coverage, 5G
technology will allow more relay connections, especially due
to its superior time delay characteristics, to allow information
and data to be transmitted more accurately and quickly.

3.2. Distribution Grid Monitoring

3.2.1. Power Distribution Room Monitoring. The primary
need is to ensure the safety and stability of the environment
inside power distribution rooms. Through the sensors
installed in distribution rooms and 5G communication tech-
nology, indoor temperature, humidity, and the presence of
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dangerous gases (SF6/O3 etc.) can be transmitted to on-duty
personnel in real time, and appropriate schemes can be
arranged to ensure the normal operation of all equipment
in the distribution room within a standard range.

Second, it is necessary to conduct real-time monitoring of
important equipment in power distribution rooms. Some
important equipment, such as transformers, switch cabinets,
power distribution cabinets, and DTUs, exists in power dis-
tribution rooms. In traditional power distribution room
management, it is necessary to arrange personnel to regularly
inspect and monitor equipment. With the emergence of 5G
technology and the development of sensors, 5G technology
can be combined with existing sensors. For example, multiple
sensors are installed around the transformer to obtain data
such as the operating temperature of the transformer, the
vibration acceleration of the transformer tank, and the
electrical output of the transformer and then monitor and
analyze these data. After that, the data are uploaded to the
monitoring personnel in real time through the 5G communi-
cation network. When an abnormality occurs, the alarm
from the power distribution room can be received in the
shortest time, and a set of suitable fault solutions can be auto-
matically generated and calculated. In this way, the normal
operation of the equipment in the power distribution room
can be ensured to the greatest extent, the efficiency of moni-
toring and maintenance of the power distribution room can
also be improved, and the monitoring cost can be reduced.

Because of its small size, convenient installation, and low
cost, medium-voltage distribution grid phasor measurement
units (PMUs) bring a qualitative improvement in fault diag-
nosis and fault location technology to the distribution grid
[38, 39]. The combination of PMUs and 5G technology will
gradually develop in the direction of visualizing the operation
of the distribution grid. This will depend on the core features
and core technology of 5G technology [40]. Power distribu-
tion rooms can build a 5G cellular network and rely on the
large bandwidth, low latency, and large capacity of 5G tech-
nology. Power distribution rooms can not only monitor the
operation of the distribution grid in real time but also obtain
a large amount of accurate terminal data and bus informa-
tion, as well as equipment operating status [41]. The large
amount of data is visually fed back to the client for real-
time monitoring and control. 5G technology can provide
faster upload and download speeds to support the data trans-
mission of high-definition video and pictures during repair
processes; at the same time, these data will be returned to
the center in real time. 5G communication technology not
only provides a possibility for the visualization of the distri-
bution grid but also improves the efficiency of the daily
inspection of the distribution grid, reduces costs, and
improves efficiency.

The ring main unit is an important part and key link in
the automation of the distribution grid, so it is of great signif-
icance to integrate automatic monitoring and detection in the
ring main unit of a distribution room. The traditional ring
main unit mostly relies on the connection of cables or optical
fibers to realize multipoint detection and control. Wired data
transmission will increase the complexity of the line inside a
ring main unit and increase security risks. Compared with

wireless public network, 5G is more expensive. The real-
time standard of on-line ring main unit monitoring is very
strict. Because of its outstanding core characteristics, 5G
technology can replace the existing data transmission of
wired and wireless public networks. It can ensure real-time
monitoring and reduce cost without increasing the complex-
ity of the ring main unit. Multiple units in a ring main unit
will also better complete their functions with the integration
of 5G communication technology. For example, the signal
processing unit inside a ring main unit needs to control the
returned telemetry signal, remote signal, and other control
devices while also simultaneously realizing visual online
real-time detection for the ring main unit.

3.2.2. Online Monitoring. 5G technology lays the foundation
for the future application of online monitoring technology in
smart grids [42]. A distribution transformer is important
basic equipment for distribution grid operation, so monitor-
ing its data is necessary. The transformer terminal unit
(TTU) is an important core device for the automatic online
monitoring of distribution grids. Depending on the TTU
used for the real-time monitoring data of distribution
transformers, the abnormal operation status of distribution
transformers can be discovered and solved in time.

TTUs have stringent standards for communication
networks. It is necessary to pay attention to the cost-
effectiveness and real-time performance of communication
networks to ensure high reliability. Optical communication
meets the requirements of reliability and real time, and due
to the large number of TTU devices and their wide distribu-
tion, it is obviously impossible to use optical communication
for a wide range of purposes. At present, more communica-
tion modes are power line carriers and wireless communica-
tion networks. The main disadvantage of a power line carrier
is that when the distribution transformer is abnormal, the
speed of data transmission for monitoring is slow, and it is
also vulnerable to harmonics and electromagnetic interfer-
ence between power lines. 5G communication technology,
to a large extent, meets the stringent requirements of TTU
devices for communication. When a distribution transformer
is in abnormal operation conditions, the abnormal operation
data can be quickly transmitted, and the low latency of the
data can be guaranteed. At the same time, 5G’s superior cov-
erage ensures the connection of multiple TTU devices in
some areas. 5G communication technology is of great signif-
icance for future online TTU monitoring.

3.2.3. Intelligent Interconnection of Power Distribution
Equipment. Distribution grids contain a large number of
power electronic devices, such as series-shunt compensators,
contactless switches, and active power filters. These devices
often operate in an independent form to meet the growing
demand of distribution grids [43]. With the introduction of
increasingly more distributed energy, power electronic
devices are gradually developing toward interconnection.
Reference [44] introduces several communication methods
used in distribution grids to connect power and electronic
devices, among which cellular networks are a mature
communication technology. However, traditional cellular
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communication technology is conducive to communication
between smart meters and distribution stations or remote
nodes, but as a public platform, the cellular network will have
the drawbacks of network congestion and long delays. In the
future, power electronic devices in the distribution grid may
be interconnected and integrated through 5G cellular net-
works or network slicing technology to achieve the integra-
tion of energy information.

3.3. Important Node Monitoring. Knowing the trend direc-
tion [45] requires unified detection and the control of a large
number of connected distributed energy sources in distribu-
tion grid automation. However, the greatest difficulty with
distributed energy monitoring is that the topology of the dis-
tribution grid cannot be identified [46]. Research on sensors,
such as topology sensors and high-precision phasor units of
μPMUs, largely solves the problem of topology identification
[47, 48]. Subsequently, reference [49] assumes that the nodes
of the distribution grid are measurable, measures and con-
trols the nodes of the distribution grid, realizes the identifica-
tion of the distribution grid topology through node data, and
successfully identifies the access points of the distributed
energy. Regardless of which method is used, the nodes are
arranged and calculated from the nodes in the distribution
grid. There are many nodes in the distribution grid. To
achieve multipoint collaborative computing and ensure data
delay, a 5G wireless network and distribution grid nodes
can be combined. Wireless intelligent devices are placed on
important nodes in 5G communication technology, such as
connecting sensors and the intelligent terminals of the distri-
bution grid of a 5G network. Because the coverage of the 5G
signal is wide enough, the sensors in a region can be intercon-
nected. At the same time, an edge computer room combined
with 5G edge computing can realize the identification of
distributed energy access and distribution grid topology in
a region.

4. Challenges of Distribution Grids with
5G Technology

4.1. 5G Technical Standard Maturity Match. In the first half
of 2020, the technical freeze of the release 16 (R16) standard
for 5G technology and the establishment of ultrareliable and
low-latency communication (URLLC) standards were com-
pleted. Smart grids have just been established in 3GPP release
18 (R18), which is the first definition of a 5G+ smart grid
end-to-end standard architecture. Research on how 5G tech-
nology can support the business needs of distribution grids
and even power grids is still in the initial stage, and it will take
a long time to freeze the R18 technical standard. Due to the
lack of certain technical standards, the application of 5G
technology in distribution grid-related business is still in
the initial stage of exploration, and the large-scale application
of 5G technology needs further exploration.

All distribution terminals will be integrated with 5G tech-
nology in the future; for example, the communication mod-
ule of 5G technology will be embedded in the distribution
terminal. At present, relevant research on 5G communica-
tion terminals is still in progress. The market of intelligent

communication terminals has been saturated before.
Although the emergence of 5G technology gives communica-
tion terminals the opportunity to reenter the market, the rel-
evant supporting industries of 5G technology are unable to
support the development of 5G communication terminals
and mass manufacturing [50].

4.2. 5G Network Slicing Security Issues. Reference [51] pro-
vides a simple key generation and key management scheme
that provides a quantum secure key hierarchy in the 5G sce-
nario for Internet of Things devices. The security of network
slicing technology in 5G communication technology needs to
be solved. Currently, there are many new security issues in
network slicing specially tailored to the distribution grid.
For new network attack, this indicates whether the network
can resist attack from outside when network slicing is imple-
mented. Network defense means of network slicing need
further research and exploration. Since the formation of net-
work slicing is achieved by several virtual networks separated
by physical networks, it is possible to achieve mutual nonin-
fluence mentioned in network slicing. However, the degree of
independence of a single sliced network and the associated
problems with other networks will lead to new network secu-
rity problems, such as information and data leakage in the
slice. Only by ensuring the operational safety of the distribu-
tion grid can we further promote and apply network slicing
technology in the distribution grid.

4.3. Network Cost Performance. Another problem to be con-
sidered in the application of 5G technology is the cost perfor-
mance of a network, that is, the choice of a public network or
a private network. Compared with public networks, private
networks have the advantages of network security, informa-
tion data transmission speed, and relatively smooth signal
switching and reselection, but their construction cost is
incomparable to that of public networks. 5G technology has
a high transmission speed, and its data transmission is also
more expensive. A problem with network construction is that
the network must be reasonably arranged within the range of
acceptable costs. It is obviously unreasonable to choose only
one of them. Therefore, if the operators can flexibly open the
network architecture system in the future and cooperate to
discuss a set of suitable network selection schemes, the
scheme can also be used to reasonably design different busi-
ness requirements for the distribution grid. To ensure safety,
flexibility, and reliability, the distribution grid and 5G tech-
nology can be integrated in depth.

4.4. 5G Signal Penetration. The signal problem of 5G technol-
ogy has always been a hot topic; that is, how to improve the
speed without sacrificing signal strength is of interest. In
the era of 4G-LTE systems, because its wavelength is approx-
imately 8m, 5G mainly uses millimeter waves, so its antenna
length is greatly shortened, and more antennas can be
arranged in space to improve the transmission rate at one
time. However, the signal strength of the 5G millimeter wave
is weak; that is, signal attenuation in the transmission pro-
cess is very serious. For the signal penetration problem of
5G communication technology, although the uplink and
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downlink decoupling technology of “downlink 5G frequency,
uplink 4G frequency” has been proposed, the construction of
a large number of microbase stations and application of mas-
sive MIMO technology to base stations are design schemes to
be adopted in cities. For the distribution terminals applied to
some harsh environmental conditions, such as terminals
built in remote areas, the construction level of base stations
cannot reach the scale of base stations in cities and the cables
buried in the ground, so the reception effect of signals may
not be good. Therefore, to apply 5G technology to terminals
to complete data collection and transmission or achieve
remote functions in the distribution grid, only technical the-
ory can be achieved, but for specific technology implementa-
tion, it is still far from reaching this goal.

5. Conclusions

The emergence of 5G technology will change the architecture
of traditional mobile communication and its security. The
existing communication network was not achieved over-
night. The relevant 5G technical standard, R18, is still being
studied. Even if the standard is completely frozen, it is impos-
sible to deploy 5G in an all-around way. Only using the
original special power network can the existing optical fiber
network be retained. For some distribution grids, 5G com-
munication technology can be combined, and a set of net-
work structures combining private networks and public
networks can be developed with operators to pave the way
for transition. For example, [52] introduces a kind of low-
cost, data-centric next-generation lightless network, and
Gigabit wireless LAN technology based on an optical fiber
wireless network to meet the requirements of a 5G communi-
cation network. In addition, we also need to consider the
location of constructed 5G base stations, signal, security,
and anti-interference issues. Further research programs and
plans for the integration of 5G technology into the distribu-
tion grid are needed.
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