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mode control system (7) comprises an operating mode
switching module (71) provided in an in-vehicle control
system (1) of the powered rail flatcar for containers. The
operating mode switching module (71) is used for issuing
a corresponding operating instruction to the powered rail
flatcar for containers according to an operating mode in-
struction issued by a container automatic control system,
to control the powered rail flatcar for containers to switch
among a single flatcar operating mode, a coupled oper-
ating mode, and a train operating mode. The operating
mode control system and method can implement the

switching of the powered rail flatcar for containers among
a single flatcar operating mode, a coupled operating
mode and a train operating mode, is simple to switch,
and can be controlled full-automatically, so that the man-
power is reduced and the efficiency is improved. The
various operating modes fit various demands in the con-
tainer transportation process, different operating modes
are controlled by different control methods, and each
powered rail flatcar for containers or coupled flatcar
group is taken as a control object, so that the control
mode is flexible.
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Description
Technical Field

[0001] The invention relates to the field of transport by
containers, in particular to an operating mode control sys-
tem and method for a powered rail flatcar for containers.

Background Art

[0002] Transport by containers can reduce damage to
and loss of goods and ensure transportation quality. The
goods are loaded into a standard container in a produc-
tion factory, and the goods can be directly transported to
a user through road, railway and water transportation
without opening the container. Therefore, the damage to
and loss of goods during transportation can be reduced,
and the packaging cost can be saved. Container multi-
model transportation has the advantages of long indus-
trial chain, high efficiency, rapidness, intensive economy,
safety, reliability and the like, and is an important direction
for the development of transportation of goods.

[0003] Transport by containers can realize automatic
loading and unloading operation and management,
which has been realized in port container management
system at present. Railway container management and
loading and unloading automatic control is still under de-
velopment in China. Automatic control of railway loading
vehicles is required in the automation of loading and un-
loading operations.

[0004] The existing operating mode of railway loading
vehicles is primarily a train operating mode, namely a
powered locomotiveis coupled up to an unpowered walk-
ing mechanism to form a train for operation. Because the
whole train is only powered by the locomotive, only the
locomotive can be used as a control object of the in-
vehicle automatic control system. Other unpowered com-
partments are respectively distinguished only by the flat-
car numbers as identifiers, and can only be operated and
controlled by being coupled up to the locomotive. This
type of operation is advantageous in the case of passen-
gertrains or long-distance trucks, but as a containerload-
ing and uploading station with a complicated working
mode, unpowered vehicles require a large number of dis-
organizing and grouping operations because of different
destination information of containers loaded thereon. All
the operations need to be completed through hump slid-
ing and shunting operations, a large-area field is needed,
and the improvement of the operation efficiency is limited.
Both railway loading vehicles and single flatcar operating
modes are adopted, the operating destination of the ve-
hicles is clear, but each flatcar is independently control-
led, and the transportation efficiency is low.

[0005] Itistherefore necessarytoachieverailwayload-
ing vehicles operating in a variety of operating modes to
accommodate a variety of requirements during tansport
by containers.
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Summary of the Invention

[0006] The invention aims to provide an operating
mode control system and method for a powered rail flat-
car for containers, and aims to solve the problems that
an existing railway loading vehicle is single in operating
mode and cannot meet various requirements for trans-
port by containers.

[0007] The invention is implemented as follows:

In one aspect, the invention provides an operating mode
control system for a powered rail flatcar for containers,
which comprises an operating mode switching module
provided in an in-vehicle control system of the powered
rail flatcar for containers. The operating mode switching
module is used for issuing a corresponding operating in-
struction to the powered rail flatcar for containers accord-
ing to an operating mode instruction issued by a container
automatic control system, to control the powered rail flat-
car for containers to switch among a single flatcar oper-
ating mode, a coupled operating mode, and a train op-
erating mode.

[0008] Further, the operating mode switching module
also comprises an automatic coupler control device in
communication connection with the operating mode
switching module, the automatic coupler control device
is used for controlling the coupler of the powered rail flat-
car for containers to be automatically coupled or uncou-
pled with the coupler of the adjacent flatcar according to
an instruction issued by the operating mode switching
module, and when an instruction of executing a single
flatcar operating mode is issued, the coupler of the pow-
ered rail flatcar for containers is controlled to be auto-
matically uncoupled with the coupler of the adjacent flat-
car; and when an instruction of executing a coupled op-
erating mode or a train operating mode is issued, the
coupler of the powered rail flatcar for containers is con-
trolled to be automatically coupled with the coupler of the
adjacent flatcar.

[0009] Further, the operating mode control systemalso
comprises a traction power switching device in commu-
nication connection with the operating mode switching
module, the traction power switching device is used for
switching a power source of the powered rail flatcar for
containers according to an instruction issued by the op-
erating mode switching module, and when an instruction
of executing a single flatcar operating mode or coupled
operating mode is issued, the powered rail flatcar for con-
tainers is controlled to be driven by a power and traction
system of the flatcar; and when an instruction of execut-
ing a single flatcar owhen an instruction of executing a
train operating mode is issued, the powered rail flatcar
for containers is controlled to exit from being driven by
the power tractionainers is controlled to store energy it-
self.

[0010] Further, the controlling the powered rail flatcar
for containers to be driven by a power and traction system
of the flatcar particularly comprises controlling a power
module of the power and traction system of the powered
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rail flatcar for containers to be connected with a walking
mechanism, and the controlling the powered rail flatcar
for containers to exit from being driven by the power and
traction system of the flatcar particularly comprises con-
trolling a power module of the power and traction system
of the powered rail flatcar for containers to be separated
from the walking mechanism.

[0011] Further, the operating mode control system fur-
ther comprises an electrically powered switching device
in communication connection with the operating mode
switching module, the electrically powered switching de-
vice is used for switching the energy storage form of the
powered rail flatcar for containers according to an instruc-
tion issued by the operating mode switching module, and
when an instruction of executing a single flatcar operating
mode or coupled operating mode is issued, the power
module of the power and traction system of the powered
rail flatcar for containers is controlled to store energy it-
self; and controlling the power module of the power and
traction system of the powered rail flatcar for containers
to be charged by the locomotive through a power cable.
[0012] On the other hand, the invention also provides
a method for controlling operating modes of powered rail
flatcar for containers, which comprises the following
steps:

receiving, by the in-vehicle control system of the powered
rail flatcar for containers, an instruction of executing a
single flatcar operating mode, a coupled operating mode
or a train operating mode of the powered rail flatcar for
containers issued by the container automatic control sys-
tem, and issuing, by the operating mode switching mod-
ule, a corresponding operating instruction to the powered
rail flatcar for containers according to the instruction of
executing the operating mode control the powered rail
flatcar for containers to operate in the single flatcar op-
erating mode, coupled operating mode or train operating
mode.

[0013] Further, when a single flatcar operating mode
of the powered rail flatcar for containers is received by
the in-vehicle control system, the method comprises the
following steps:

issuing, by the operating mode switching module, an in-
struction corresponding to a single flatcar operating
mode to an automatic coupler control device, a traction
power switching device and an electrically powered
switching device of the powered rail flatcar for containers
according to an instruction of executing the single flatcar
operating mode of the powered rail flatcar for containers;
controlling, by the automatic coupler control device, the
coupler of the flatcar to be automatically uncoupled from
couplers of other flatcars; and controlling, by the traction
power switching device, the powered rail flatcar for con-
tainers to be driven by flatcar power and traction system;
controlling, by the electrically powered switching device,
the power module of the power and traction system of
the powered rail flatcar for containers to store energy
itself; and controlling by the in-vehicle control system,
the powered rail flatcar for containers to travel to a des-
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tination according to a transportation starting point, an
operation destination and an operation permission in-
struction of the container.

[0014] Further, when an instruction of executing a cou-
pled operating mode of a powered rail flatcar for contain-
ersisreceived by the in-vehicle control system, the meth-
od comprises the following steps: controlling, by the op-
erating mode switching module, the powered rail flatcar
for containers to reach a designated coupled position ac-
cording to an instruction of executing a coupled operating
mode and a coupled master-slave relationship instruc-
tion of the powered rail flatcar for containers, and sending
an instruction corresponding to a coupled operating
mode to an automatic coupler control device, a traction
power switching device and an electrically powered
switching device of the powered rail flatcar for containers;
and controlling, by the automatic coupler device, the cou-
pler of the flatcar to be automatically connected with a
coupler of an adjacent flatcar; controlling, by the traction
power switching device, the powered rail flatcar for con-
tainers to be driven by the flatcar power and traction sys-
tem; and controlling, by the electrically powered switch-
ing device, the power module of the power and traction
system of the powered rail flatcar for containers to store
energy itself; controlling, by an in-vehicle control system
of the master control flatcar, the power and traction sys-
tem and the brake system of the slave control flatcar; and
controlling, by the in-vehicle control system of the master
control flatcar, the powered rail flatcar group for contain-
ers to travel to a destination according to a transportation
starting point, an operation destination and an operation
permission instruction of the container.

[0015] Further, when a train operating mode instruc-
tion for a powered rail flatcar for containers is received
by the in-vehicle control system, the method comprises
the following steps:

controlling, by the operating mode switching module, the
powered rail flatcar for containers to reach a designated
connection position according to an instruction of exe-
cuting a train operating mode of the powered rail flatcar
for containers; issuing an instruction corresponding to a
train operating mode to automatic coupler control device,
atraction power switching device and an electrically pow-
ered switching device of the powered rail flatcar for con-
tainers; controlling, by the automatic coupler control de-
vice, the coupler of the flatcar to be automatically con-
nected with couplers of adjacent flatcars; connecting
groups by a plurality of powered rail flatcar for containers,
and coupling up a locomotive to form a train; controlling,
by the traction power switching device, the power and
traction system of the powered rail flatcar for containers
to exit from being driven; and controlling, by the electri-
cally powered switching device, the power module of the
power and traction system of the powered rail flatcar for
containers to be charged by the locomotive through the
power cable; and pulling, by the locomotive, the powered
rail flatcar group for containers to travel to a destination
according to a transportation starting point, an operation
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destination and an operation permission instruction of
the container.

[0016] Furthermore, when a plurality of powered rail
flatcar for containers are connected through couplers,
the brake system, the power cable and the in-vehicle
internet of each flatcar of the coupled flatcar group are
automatically connected, the in-vehicle control system
of each flatcar is connected through the in-vehicle inter-
net, and the brake system of the slave control flatcar is
controlled by the in-vehicle control system of the master
control flatcar.

[0017] Compared with the prior art, the invention has
the following beneficial effects:

the operating mode control system and method for a pow-
ered rail flatcar for containers provided by the present
invention can implement the switching of the powered
rail flatcar for containers among a single flatcar operating
mode, a coupled operating mode and a train operating
mode, is simple to switch, and can be controlled full-au-
tomatically, so that the manpower is reduced and the
efficiency is improved. The various operating modes
meet various demands in the container transportation
process, which is convenient for disorganizing and
grouping the containers and improving the transportation
efficiency; different operating modes are controlled by
different control methods, and each powered rail flatcar
for containers or coupled flatcar group is taken as a con-
trol object, so that the control mode is flexible, which is
a suitable container operating mode, and can greatly im-
prove the efficiency of exchanging the goods in the con-
tainer during the coupled transportation.

Brief Description of the Drawings
[0018]

FIG. 1is anoverall structural block diagram of a pow-
ered rail flatcar for containers according to an em-
bodiment of the present invention;

FIG. 2 is a block diagram of an operating mode con-
trol system for powered rail flatcar for containers ac-
cording to an embodiment of the present invention.

Detailed Description of the Invention

[0019] The technical solutions in the embodiments of
the present invention will be clearly and completely de-
scribed below with reference to the drawings in the em-
bodiments of the present invention, and it is obvious that
the described embodiments are only a part of but not all
of the embodiments of the present invention. Based on
the embodiments of the present invention, all other em-
bodiments obtained by a person skilled in the art without
involving any inventive effort are within the scope of the
present invention.

[0020] As shown in FIG. 1, the embodiment of the in-
vention provides an operating mode control system for
apowered rail flatcar for containers, wherein the powered
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rail flatcar for containers comprises a frame structure, a
walking mechanism is provided at the bottom of the frame
structure, and automatic couplers are provided at two
ends of the frame structure and used for being automat-
ically coupled with or uncoupled from couplers of other
flatcars. The powered rail flatcar for containers further
comprises an in-vehicle control system 1, a power and
traction system 2, a brake system 3, a positioning system
4 and a loading state detection system 5 which are pro-
vided on the frame structure, wherein the in-vehicle con-
trol system 1 is in communication connection with the
power and traction system 2, the brake system 3, the
positioning system 4 and the loading state detection sys-
tem 5 through an in-vehicle bus for acquiring the state
information of each system in communication connection
therewith, and issuing operating instructions to each sys-
tem according to an operation plan issued by the con-
tainer automatic control system. The power and traction
system 2 comprises a power module for supplying power
to the walking mechanism, the power module and the
walking mechanism can be coupled or uncoupled, the
power mode of the power module is an internal combus-
tion power mode, a storage battery mode or a super ca-
pacitor mode, and energy can be stored by the power
module or charged by a locomotive through a power ca-
ble. The brake system 3 comprises a brake and a brake
control device, wherein the brake is controlled by the
brake control device to operate according to instructions
of the in-vehicle control system 1. The positioning system
4 is used for positioning the powered rail flatcar for con-
tainers and comprises an autonomous positioning mod-
ule and a relative positioning module. The loading state
detection system 5 comprises a container loading state
detection module and a container number identification
module, wherein the container loading state detection
module is used for detecting the loading state of the pow-
ered rail flatcar for containers and comprises the number
and the loading position of the containers loaded on the
powered rail flatcar for containers, and the container
number identification module is used for identifying the
numbers of the containers loaded on the powered rail
flatcar for containers. The powered rail flatcar for con-
tainers further comprises a communication system 6,
wherein the communication system comprises an in-ve-
hicle wireless communication device used for communi-
cating transmission of control data and state information
between the powered rail flatcar for containers and the
container automatic control system, a vehicle-to-vehicle
wireless communication device used for exchanging
close-range control information between the two flatcars
during coupling or uncoupling between the powered rail
flatcars for containers, and in-vehicle internet used for
communication between the powered rail flatcars for con-
tainers.

[0021] The operating mode control system 7 for pow-
ered rail flatcar for containers provided by the embodi-
ment of the invention is used for controlling the operating
mode of the powered rail flatcar for containers, and com-
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prises an operating mode switching module 71 provided
in anin-vehicle control system 1 of the powered rail flatcar
for containers, wherein the operating mode switching
module 71 is used for issuing a corresponding operating
instruction to the powered rail flatcar for containers ac-
cording to the operating mode instruction issued by the
container automatic control system to control the pow-
ered rail flatcar for containers to switch among a single
flatcar operating mode, a coupled operating mode and a
train operating mode.

[0022] Specifically, the operating mode switching mod-
ule further comprises automatic coupler control device
72 in communication connection with the operating mode
switching module 71, the automatic coupler control de-
vice 72 is used for controlling the coupler of the powered
rail flatcar for containers to be automatically coupled or
uncoupled with the coupler of the adjacent flatcar accord-
ing to aninstruction issued by the operating mode switch-
ing module, and when an instruction of executing a single
flatcar operating mode is issued, the coupler of the pow-
ered rail flatcar for containers is controlled to be auto-
matically uncoupled with the coupler of the adjacent flat-
car; and when an instruction of executing a coupled op-
erating mode or a train operating mode is issued, the
coupler of the powered rail flatcar for containers is con-
trolled to be automatically coupled with the coupler of the
adjacent flatcar.. The powered rail flatcar for containers
can be controlled to be coupled or uncoupled by the au-
tomatic coupler control device 72 according to different
operating mode instructions.

[0023] The operating mode control system 7 further
comprises a traction power switching device 73 in com-
munication connection with the operating mode switch-
ing module 71, the traction power switching device 73 is
used for switching a power source of the powered rail
flatcar for containers according to an instruction issued
by the operating mode switching module 71, and when
an instruction of executing a single flatcar operating
mode or coupled operating mode is issued, the powered
rail flatcar for containers is controlled to be driven by a
power and traction system of the flatcar; the controlling
the powered rail flatcar for containers to be driven by a
power and traction system of the flatcar particularly com-
prises controlling a power module of the power and trac-
tion system of the powered rail flatcar for containers to
be connected with a walking mechanism, the device is
used for controlling the power and traction system of the
flatcar to exit from being driven and pulled by alocomotive
when an instruction of executing a train operating mode
is issued and the controlling the powered rail flatcar for
containers to exit from being driven by the power and
traction system of the flatcar particularly comprises con-
trolling the power module of the power and traction sys-
tem of the powered rail flatcar for containers to be sep-
arated from the walking mechanism. The traction power
switching device can control the powered rail flatcar for
containers to be driven by different powers according to
different operating mode instructions. Further, the oper-
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ating mode control system 7 further comprises an elec-
trically powered switching device 74 in communication
connection with the operating mode switching module
71, the electrically powered switching device 74 is used
for switching the energy storage form of the powered rail
flatcar for containers according to an instruction issued
by the operating mode switching module, and when an
instruction of executing a single flatcar operating mode
or coupled operating mode is issued, the power module
of the power and traction system of the powered rail flat-
car for containers is controlled to store energy itself; and
controlling the power module of the power and traction
system of the powered rail flatcar for containers to be
charged by the locomotive through a power cable. The
traction power switching device can control the powered
rail flatcar for containers to store energy itself in different
ways according to different operating mode instructions.
[0024] The embodiment of the invention also provides
an operating mode control method for the powered rail
flatcar for containers, which comprises the following
steps:

an instruction of executing a single flatcar operating
mode, a coupled operating mode or a train operating
mode of the powered rail flatcar for containers issued by
the container automatic control system are received by
the in-vehicle control system of the powered rail flatcar
for containers, and a corresponding operating instruction
is issued by the operating mode switching module to the
powered rail flatcar for containers according to the in-
struction of executing the operating mode control the
powered rail flatcar for containers to operate in the single
flatcar operating mode, coupled operating mode or train
operating mode.

[0025] Specifically, when an instruction of executing a
single flatcar operating mode of the powered rail flatcar
for containers is received by an in-vehicle control system,
the method comprises the following steps:

an instruction corresponding to a single flatcar operating
mode is issued by the operating mode switching module
to an automatic coupler control device, a traction power
switching device and an electrically powered switching
device of the powered rail flatcar for containers according
to an instruction of executing the single flatcar operating
mode of the powered rail flatcar for containers; the cou-
pler of the flatcar is controlled by the automatic coupler
control device to be automatically uncoupled from cou-
plers of other flatcars; the powered rail flatcar for con-
tainers being controlled by the traction power switching
device to be driven by the flatcar power and traction sys-
tem particularly comprises controlling a power module of
the power and traction system to be connected with the
walking mechanism, and the power module of the power
and traction system of the powered rail flatcar for con-
tainers is controlled by the electrically powered switching
device to store energy itself; the power and traction sys-
tem, the brake system and the positioning system are
controlled by the in-vehicle control system according to
the transportation starting point, the operating destina-
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tion and the operating permission instruction of the con-
tainer, to implement advancing, retreating, accelerating,
decelerating, reversing, parking and the like of the pow-
ered rail flatcar for containers, the powered rail flatcar for
containers is controlled to reach a designated position,
and continuously report the execution progress and po-
sition to the container automatic control system through
the communication system.

[0026] In the single flatcar operating mode, the pow-
ered rail flatcar for containers operates as an independ-
enttransportation unitand and a self-contained in-vehicle
control system, a power and traction system, a brake
system, a positioning system and a communication sys-
tem are adopted for operation; a single flatcar is control-
led by the railway container automatic control system as
an independent unit to operate under a single flatcar op-
erating mode. A single flatcar operation by the control
system is identified when the number of the first flatcar
is the same as the number of the last flatcar.

[0027] Further, when aninstruction of executing a cou-
pled operating mode of a powered rail flatcar for contain-
ersisreceived by the in-vehicle control system, the meth-
od comprises the following steps: the powered rail flatcar
for containers is controlled by the operating mode switch-
ing module to reach a designated coupled position ac-
cording to an instruction of executing a coupled operating
mode and a coupled master-slave relationship instruc-
tion of the powered rail flatcar for containers, and an in-
struction corresponding to a coupled operating mode is
sent to an automatic coupler control device, a traction
power switching device and an electrically powered
switching device of the powered rail flatcar for containers;
and the coupler of the flatcar is controlled by the auto-
matic coupler device to be automatically connected with
a coupler of an adjacent flatcar, meanwhile, the power
cable and the in-vehicle internet of each flatcar of the
coupled flatcar group are automatically connected, the
in-vehicle control system of each flatcar is connected
through the in-vehicle internet; the powered rail flatcar
for containers being controlled by the traction power
switching device to be driven by the flatcar power and
traction system particularly comprises controlling a pow-
er module of the power and traction system to be con-
nected with the walking mechanism, and the power mod-
ule of the power and traction system of the powered rail
flatcar for containers is controlled by the electrically pow-
ered switching device to store energy itself. The powered
rail flatcar group for containers is controlled by the in-
vehicle control system of the master control flatcar to
travel to a destination according to a transportation start-
ing point, an operation destination and an operation per-
mission instruction of the container, and instructions of
operating direction, operating speed, acceleration, de-
celeration, braking and the like are issued to the power
and traction system, the brake system and the positioning
system of the master control flatcar through an in-vehicle
bus of the master control flatcar according to a transpor-
tation starting point, an operation destination and an op-
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eration permission instruction of a container. Meanwhile,
synchronous operating instructions such as operating di-
rection, operating speed, acceleration, deceleration,
braking and the like are issued to all in-vehicle control
systems of slave control flatcars of the flatcar group
through in-vehicle internet; and the power and traction
system and the brake system are adjusted by a slave
control flatcar according to the instruction of the master
control flatcar so as to synchronously operate with the
flatcar group until the slave control flatcar parks at a des-
ignated position, and the master control flatcar and the
slave control flatcar continuously report the execution
progress and position to the container automatic control
system through the communication system in the oper-
ation process.

[0028] Whenina coupled operating mode, the first flat-
car in the operation direction of the coupled flatcar group
is automatically regarded as a master control flatcar, oth-
er flatcars are automatically defined as slave control flat-
cars controlled by the master control flatcar in operation;
when the flatcar group reverses operation, the last flatcar
automatically turns into the master control flatcar from
the slave control flatcar, and the original first flatcar turns
into the last flatcar, then it is automatically regarded as
a slave control flatcar; the coupled flatcar group is con-
trolled by the automatic control system for railway con-
tainers to operate as an integral unit. A coupled operation
by the control system is identified when the number of
the first flatcar is the same as the number of the last
flatcar of the flatcar group.

[0029] Further, when a train operating mode instruc-
tion for a powered rail flatcar for containers is received
by the in-vehicle control system, the method comprises
the following steps:

The powered rail flatcar for containers is controlled by
the operating mode switching module to reach a desig-
nated position according to an instruction of executing
the train operating mode of the powered rail flatcar for
containers; an instruction corresponding to a train oper-
ating mode is issued to an automatic coupler control de-
vice, a traction power switching device and an electrically
powered switching device of the powered rail flatcar for
containers; the coupler of the flatcar is controlled by the
automatic coupler control device to be automatically con-
nected with couplers of adjacent flatcars, a plurality of
powered rail flatcar for containers are connected to the
group, and are coupled up to a locomotive to form a train.
Meanwhile, the brake system, the power cable and the
in-vehicle internet of each flatcar are automatically con-
nected, and the in-vehicle control system of each flatcar
is connected through the in-vehicle internet; the power
and traction system of the powered rail flatcar for con-
tainers is controlled by the traction power switching de-
vice to exit from being driven, which specifically compris-
es controlling a power module of the power and traction
system to be uncoupled from the walking mechanism,
and the power module of the power and traction system
of the powered rail flatcar for containers is controlled by
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the electrically powered switching device to be charged
by the locomotive through a power cable. The brake sys-
tem of the slave control flatcar is controlled by the loco-
motive which pulls the powered rail flatcar group for con-
tainers to travel to a destination according to a transpor-
tation starting point, an operation destination and an op-
eration permission instruction of the container, and con-
tinuously reports the execution progress and position to
the container automatic control system through the com-
munication system in the operating process of the loco-
motive.

[0030] The first flatcar in the operating direction of the
train is a locomotive, which is automatically regarded as
amain control flatcar after being connected; the first pow-
ered rail flatcar for containers and other powered rail flat-
car for containers are automatically defined as slave con-
trol flatcars which are controlled by a locomotive of the
master control flatcar in operation; when the train revers-
es operation, the locomotive is still the main control flat-
car; the train is controlled by the automatic control system
for railway containers to operate as an integral unit. The
number of the locomotive, the number of the first flatcar
and the number of the last flatcar together are identified
as operation of the train by the control system.

[0031] While the invention has been particularly shown
and described with reference to preferred embodiments
thereof, it will be understood by a person skilled in the
artthat various changes in form and details may be made
therein without departing from the spirit and scope of the
invention.

Claims

1. An operating mode control system for powered rail
flatcar for containers, characterized by comprising
an operating mode switching module provided in an
in-vehicle control system of the powered rail flatcar
for containers, wherein the operating mode switch-
ing module is used for issuing a corresponding op-
erating instruction to the powered rail flatcar for con-
tainers according to an operating mode instruction
issued by a container automatic control system, to
control the powered rail flatcar for containers to
switch among a single flatcar operating mode, a cou-
pled operating mode, and a train operating mode.

2. The operating mode control system for powered rail
flatcar for containers of claim 1, characterized in
that: the operating mode switching module further
comprises an automatic coupler control device in
communication connection with the operating mode
switching module, the automatic coupler control de-
vice is used for controlling the coupler of the powered
rail flatcar for containers to be automatically coupled
or uncoupled with the coupler of the adjacent flatcar
according to an instruction issued by the operating
mode switching module, and when an instruction of
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executing a single flatcar operating mode is issued,
the coupler of the powered rail flatcar for containers
is controlled to be automatically uncoupled with the
coupler of the adjacent flatcar; and when an instruc-
tion of executing a coupled operating mode or a train
operatingmode is issued, the coupler of the powered
rail flatcar for containers is controlled to be automat-
ically coupled with the coupler of the adjacent flat-
car..

The operating mode control system for powered rail
flatcar for containers of claim 1, characterized in
that: the operating mode control system further com-
prises a traction power switching device in commu-
nication connection with the operating mode switch-
ing module, the traction power switching device is
used for switching a power source of the powered
rail flatcar for containers according to an instruction
issued by the operating mode switching module, and
when an instruction of executing a single flatcar op-
erating mode or coupled operating mode is issued,
the powered rail flatcar for containers is controlled
to be driven by a power and traction system of the
flatcar; and when an instruction of executing a train
operating mode is issued, the powered rail flatcar for
containers is controlled to exit from being driven by
the power and traction system of the flatcar and
pulled by a locomotive.

The operating mode control system for powered rail
flatcar for containers of claim 3, characterized in
that the controlling the powered rail flatcar for con-
tainers to be driven by a power and traction system
of the flatcar particularly comprises controlling a
power module of the power and traction system of
the powered rail flatcar for containers to be connect-
ed with a walking mechanism, and the controlling
the powered rail flatcar for containers to exit from
being driven by the power and traction system of the
flatcar particularly comprises controlling a power
module of the power and traction system of the pow-
ered rail flatcar for containers to be separated from
the walking mechanism.

The operating mode control system for powered rail
flatcar for containers of claim 1, characterized in
that: the operating mode control system further com-
prises an electrically powered switching device in
communication connection with the operating mode
switching module, the electrically powered switching
device is used for switching the energy storage form
of the powered rail flatcar for containers according
to an instruction issued by the operating mode
switching module, and when an instruction of exe-
cuting a single flatcar operating mode or coupled op-
eratingmode isissued, the power module of the pow-
er and traction system of the powered rail flatcar for
containers is controlled to store energy itself; and
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controlling the power module of the power and trac-
tion system of the powered rail flatcar for containers
to be charged by the locomotive through a power
cable.

A control method for operating modes of powered
rail flatcar for containers, characterized by compris-
ing the following steps:

receiving, by the in-vehicle control system of the
powered rail flatcar for containers, an instruction of
executing a single flatcar operating mode, a coupled
operating mode or a train operating mode of the pow-
ered rail flatcar for containers issued by the container
automatic control system, and issuing, by the oper-
ating mode switching module, a corresponding op-
erating instruction to the powered rail flatcar for con-
tainers according to the instruction of executing the
operating mode control the powered rail flatcar for
containers to operate in the single flatcar operating
mode, coupled operating mode or train operating
mode.

The control method for the operating modes of the
powered rail flatcar for containers of claim 6, char-
acterized in that when a single flatcar operating
mode of the powered rail flatcar for containers is re-
ceived by the in-vehicle control system, the method
comprises the following steps:

issuing, by the operating mode switching mod-
ule, aninstruction corresponding to a single flat-
car operating mode to an automatic coupler con-
trol device, a traction power switching device
and an electrically powered switching device of
the powered rail flatcar for containers according
to an instruction of executing the single flatcar
operating mode of the powered rail flatcar for
containers;

controlling, by the automatic coupler control de-
vice, the coupler of the flatcar to be automatically
uncoupled from couplers of other flatcars; and
controlling, by the traction power switching de-
vice,

the powered rail flatcar for containers to be driv-
en by flatcar power and traction system;
controlling, by the electrically powered switching
device, the power module of the power and trac-
tion system of the powered rail flatcar for con-
tainers to store energy itself; and controlling by
the in-vehicle control system, the powered rail
flatcar for containers to travel to a destination
according to a transportation starting point, an
operation destination and an operation permis-
sion instruction of the container.

8. The control method for the operating modes of the

powered rail flatcar for containers of claim 6, char-
acterized in that when an instruction of executing
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a coupled operating mode of a powered rail flatcar
for containers is received by the in-vehicle control
system, the method comprises the following steps:
controlling, by the operating mode switching module,
the powered rail flatcar for containers to reach a des-
ignated coupled position according to an instruction
of executing a coupled operating mode and a cou-
pled master-slave relationship instruction of the pow-
ered rail flatcar for containers, and sending an in-
struction corresponding to a coupled operating mode
to an automatic coupler control device, a traction
power switching device and an electrically powered
switching device of the powered rail flatcar for con-
tainers; and controlling, by the automatic coupler de-
vice, the coupler of the flatcar to be automatically
connected with a coupler of an adjacent flatcar; con-
trolling, by the traction power switching device, the
powered rail flatcar for containers to be driven by the
flatcar power and traction system; and controlling,
by the electrically powered switching device, the
power module of the power and traction system of
the powered rail flatcar for containers to store energy
itself; controlling, by an in-vehicle control system of
the master control flatcar, the power and traction sys-
tem and the brake system of the slave control flatcar;
and controlling, by the in-vehicle control system of
the master control flatcar, the powered rail flatcar
group for containers to travel to a destination accord-
ing to a transportation starting point, an operation
destination and an operation permission instruction
of the container.

The control method for the operating modes of the
powered rail flatcar for containers of claim 6, char-
acterized in that when a train operating mode in-
struction for a powered rail flatcar for containers is
received by the in-vehicle control system, the meth-
od comprises the following steps: controlling, by the
operating mode switching module, the powered rail
flatcar for containers to reach a designated connec-
tion position according to an instruction of executing
the train operating mode of the powered rail flatcar
for containers; issuing an instruction corresponding
to a train operating mode to automatic coupler con-
trol device, a traction power switching device and an
electrically powered switching device of the powered
rail flatcar for containers; controlling, by the automat-
ic coupler control device, the coupler of the flatcar
to be automatically connected with couplers of ad-
jacent flatcars; connecting groups by a plurality of
powered rail flatcar for containers, and coupling up
a locomotive to form a train; controlling, by the trac-
tion power switching device, the power and traction
system of the powered rail flatcar for containers to
exit from being driven; and controlling, by the elec-
trically powered switching device, the power module
of the power and traction system of the powered rail
flatcar for containers to be charged by the locomotive
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through the power cable; and pulling, by the locomo-
tive, the powered rail flatcar group for containers to
travel to a destination according to a transportation
starting point, an operation destination and an oper-
ation permission instruction of the container.

The control method for the operating modes of the
powered rail flatcar for containers of claim 8 or 9,
characterized in that: when a plurality of powered
rail flatcar for containers are connected through cou-
plers, the brake system, the power cable and the in-
vehicle internet of each flatcar of the coupled flatcar
group are automatically connected, the in-vehicle
control system of each flatcar is connected through
the in-vehicle internet, and the brake system of the
slave control flatcar is controlled by the in-vehicle
control system of the master control flatcar.
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