
AGV CONTAINER ENERGY STORAGE
WHICH ONE IS BETTER

Can battery-electric AGVs be used in container terminals? Using

battery-electric AGVs in container terminals-Assessing the potential and

optimizing the economic viability. Res. Transp. Bus. Manag. 2015, 17,

99???111. [Google Scholar] [CrossRef] Ma, N.; Zhou, C.; Stephen, A.

Simulation model and performance evaluation of battery-powered AGV

systems in automated container terminals. Simul. Model. Pract.

How does a container transport AGV work? Our container transport AGV

is driven by a diesel-electric system,in which an electric motor operates

the vehicle using the power generated by the diesel engine. The vehicle is

also equipped with a fuel-saving mode that eficiently uses energy by

prioritizing when to use and save power depending on the operating

status.

How do AGVs affect the energy consumption of container loading and

unloading? The configuration strategy of AGVs and the capac- ity of

AGV-mate can efficiently complete all container loading and unloading

operations. Both the number of AGVs and the capac- ity of AGV-mate

affect the schedule and the energy consumption.

Can B-AGV recharge a container terminal with a diesel-powered AGV?

Port operators are concerned with the performance of B-AGVs when

substituting diesel-powered AGVs in container terminals. This study

proposes a flexible discrete event simulation model to describe the

container terminal with B-AGV system. It presents two CS layout designs

and practicable recharging policies for B-AGVs.

Does dynamic AGV-mate capacity affect energy consumption? In

summary, it can be found that few pa- pers have studied energy

consumption of au- tomated container terminals with conflict-free path of

AGVs, let alone the influence of dy- namic AGV-mate capacity on energy

consump- tion.
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How can AGV transport reduce energy consumption & shorten task

completion time? Effective planningof AGV transportation can reduce

equipment energy consumption and shorten task completion time. Multiple

AGVs transport containers between storage blocks and vessels,which can

be regarded as the supply sides and demand points of containers.
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scheduling [1???5], when studying the AGV scheduling problem in a new

type of automated container terminal, it is necessary to 

A typical ACT can be divided into three areas: the quayside, the transfer

area and the yard blocks. As shown in Fig. 1, the quayside refers to the

area where containers are being loaded/unloaded to/from vessels by quay

cranes (QCs).The transfer area is designed for transporting containers

between the quayside and the yard blocks, and automated guided ???

In automated container terminals, effectively scheduling quay cranes

(QCs), automated guided vehicles (AGVs), automated stacking cranes

(ASCs) and AGV routing are two important problems.

The AGV and ET yard lanes are assumed to be one-way lane. Take the

YC, AGV and ET scheduling results (the container transportation

sequences) as variables and the minimization of the maximum 
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Assumptions and restrictions which have been applied to the model are:

??? every container can be carried by any AGV ??? an AGV can carry

only one container at a time Fig. 3: A quay crane with transmit platform

Fig. 2: Three connected basic modules ??? every container can be stored

in every storage block, i.e. special containers like reefer or 

AGVs can help with that. The AGV can pick up pallets from around your

production facility and drop them off in rows in a storage area. The

sensors detect where the next pallet is placed in the row and will

accurately place the pallets in defined lanes on the floor. ???? See how

Welltec leverage employee resources better with Global AGV

In the unloading process, containers are removed by QCs and transferred

to AGVs, which transport the containers to the YCs that place containers

to the corresponding storage location in the yard (Gharehgozli, Roy, &

Koster, 2016). The operation of container terminals is shown in Fig. 1.

As mentioned in Section 3.1, containers are classified into 20-foot

containers and 40-foot containers, and each AGV is able to carry one

40-foot container or up to two 20-foot containers. To reduce AGV travel

distance and achieve satisfactory operation efficiency, it is preferable to

maximize the chance of dual container transportation, i.e 

At automated container terminals utilising automated stacking cranes

(ASC), the two options are the flatbed automated guided vehicle (AGV) or

the shuttle carrier, which can be manually operated or fully automated. As

container movement between the quay and the container yard is a

potential "bottleneck" in the terminal, the Kalmar
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The key problem of operation optimization for automated container

terminal is the coordinated scheduling of automated quay crane (QC),

automated guided vehicle (AGV), and automated stacking crane 

On average, 75???85 percent of the port call time of container ships is

taken up by container operations (UNCTAD, 2021), i.e., the time between

discharging the first container and loading the last one. The reduction on

container operations time requires efficient coordination among a range of

port equipment, such as quay cranes (QCs), yard 

A container yard is usually spatially decomposed into smaller line

segments (Boysen and Fliedner, 2010), which are referred to as slots (as

shown in Fig. 1). When an AGV enters the container yard, it first travels on

the bypass lane to approach the parking slot which is located in the

handling lane.

In order to fulfill the high reliability requirements for FCR provision,

flexibility from the container terminal is combined with e.g. storage,

renewables or conventional (e.g. ???

In order to improve the horizontal transportation efficiency of the terminal

Automated Guided Vehicles (AGVs), it is necessary to focus on

coordinating the time and space synchronization operation 
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Considering that the B-AGV system is one of the sub-systems in the

container terminal, the performance of the B-AGV system should be

evaluated through integration into the whole system. A container terminal

is a large-scale complex system; hence, multiple components interact with

each other.

Luo et al. studied the integration of AGV scheduling and container storage

to optimize the unloading process of the automated  indicates that AGV

has one container transportation task after completing one  which makes

the generated individuals closer to the optimal solution and the

evolutionary effect is better: 

The just-in-time concept, mass customization, omnichannel distribution,

and the rising global population have all fueled the logistics sector.

Consequently, using automation inside the warehouses to make them

more dynamic and sustainable for the future is one of the crucial

components to adapt to this quick shift. Giants in the industry and

technology are becoming ???

SmartPropel Lithium battery products are widely used in 12V replace lead

acid RV battery, 48V Home backup Battery, Power wall, Container energy

storage,EV/AGV custom battery, Motorcycle series battery, Ebike series

battery, etc. Batteries are mainly positioned in overseas markets, currently

has a number of invention patents, obtain reports of 

Automated guided vehicle (AGV) scheduling and routing are critical

factors affecting the operation efficiency and transportation cost of the

automated container terminal (ACT). Searching for the optimal AGV

scheduling and routing plan are effective and efficient ways to improve its

efficiency and reduce its cost. However, uncertainties in the physical ???
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Assumptions and restrictions which have been applied to the model are:

??? every container can be carried by any AGV ??? an AGV can carry

only one container at a time Fig. 3: A quay crane with transmit platform

Fig. 2: Three connected basic ???

A key issue in automated seaport container terminals is the assign- ment

of transportatio n orders to automated guided vehicles (AGVs). For AGV

dis- patching two basic types of strategies can be 

Unlike the conventional AGV scheduling [1][2] [3] [4][5], when studying the

AGV scheduling problem in a new type of automated container terminal, it

is necessary to pay attention to its battery 

Zhong et al.: Energy-aware Integrated Scheduling for Container Terminals

with Con???ict-free AGVs 415 ergy consumption. Therefore, a CT needs

to be able to e???ciently and rapidly receive, store, and dispatch

containers, while saving energy and reducing emissions. In order to do so,

CTs have to resort to emerging technologies

1.2 Development Status at Home and Abroad. AGV products and

technologies have developed with the rise of automated container

terminals in the 1990s. The major home and abroad manufacturers and

product technical features are described below [].Domestic manufacturer

ZPMC started the research and development of AGV as early as 2002.
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Because they are environmentally friendly and safe, automated guided

vehicles (AGVs) are increasingly used in newly constructed automated

container terminals. However, their scheduling strategy is constrained by

their limited battery capacity. When batteries reach their charging

threshold, the AGVs need to be returned to battery-swapping stations.

Moreover, the ???

Unlike the conventional AGV scheduling [1][2][3] [4] [5], when studying the

AGV scheduling problem in a new type of automated container terminal, it

is necessary to pay attention to its battery 

Automating container terminals can significantly improve the operation

efficiency of the terminals and reduce energy consumption, time, and

transportation resources. Automated guided vehicles (AGVs), used to

transport containers between the seaside and the yard side, are very

important for automated container terminal (ACT) performance 

The use of battery power is becoming widespread rapidly among the

mega ports worldwide, owing its low emission and high energy efficiency.

In this paper, a simulation approach is presented to 

With the rapid development of global trade, ports and terminals are

playing an increasingly important role, and automatic guided vehicles

(AGVs) have been used as the main carriers performing the

loading/unloading operations in automated container terminals. In this

paper, we investigate a multi-AGV dynamic scheduling problem to

improve the terminal ???
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