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DETECTOR TWISTLOCK UNIT FOR CONTAINERS WITH SENSORS AND SYSTEM USING SUCH DETECTOR
TWISTLOCKS UNITS

TECHNICAL FIELD

The present disclosure relates generally to detector twistlock unit, for standardized containers, with
sensors for detecting potentially hazardous conditions and/or hazardous conditions, a hazardous
condition warning and/or alarm system using such detector twistlock units and a method for

operating such a system.

BACKGROUND

When transporting goods over long distances on seas, rail and road, standardized containers are
typically used. These containers may be referred to as intermodal containers, shipping containers
and/ or ISO containers. ISO is an abbreviation for International Organisation for Standardisation,
which has determined a globally accepted standardised dimensions of the shipping containers of the

discussed type.

These standardized shipping containers can be covered by the standard ISO 1496-1:2013. The
containers are made of steel. They can be loaded and unloaded, stored as stacks in a container park,
transported efficiently over long distances, and transferred from one mode of transport to another,
e.g., container ships, rail transport flatcars, and semi-trailer trucks, without being opened. All
containers are numbered with a unique identification number and are usually tracked using
computerised systems which store the identity of each container and its current location (and usually

other information such as weight, contents, risk group, destination) in a container tracking database.

Stacking and anchoring the containers in a safe way, also during shipping in rough seas, is possible
thanks to standardised corner fittings at each corner of the containers. Thus, standardized containers
have eight standardized corner fittings — four on the upper corners of the container and fours on the
lower corners of the container - which can be used for lifting. The female part of the connector is the
7x7x4 1/2 in (180x180x110 mm) corner fitting, which is fitted to the container itself, and has no
moving parts, only an oval hole in the bottom. The hole is an oval 4.9 in (124.5 mm) on the long axis
with two flat sides 2.5 in (63.5 mm) apart. The male component is the twistlock, which is fitted to
cranes, vehicle transport bases and the like. This can be inserted through the hole (it is roughly 4.1 in
or 104.1 mm long and 2.2 in or 55.9 mm wide), and then the top portion (normally pointed to make
insertion easier) is rotated 90° so that it cannot be withdrawn. The maximum size and position of the

holes in the connector is defined in international standard ISO 1161:1984. The tensile strength of a
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twistlock is rated at either 20 or 25 tonnes.

A container corner lock, generically called a “twistlock”, may be inserted and fixed into the respective
lower recess of each of the four corner fittings under a container when it has been lifted from the
ground, e.g., on a quay. The container may then be lifted with a crane, spreader unit or forklift truck
or the like and placed on top of another, lower container on the ship. Each twistlock in the lower
corner fittings of the upper container is thereby introduced into the upper recess of the respective
standardised corner fitting on the roof of the lower container. Subsequently, an operator has to lock
the container twistlocks to the lower container by moving a locking bar. This may require climbing up
a lashing bridge, using a long stick or similar instrument to reach the locking bars or even traveling in
a cage attached to the spreader unit to reach the upper container tiers. Remotely controllable
motorised twistlocks can also be used which allow the operator to remain on the ground while
locking the locks. Thus, removable twistlocks can also be used to lock together a container stacked
on top of another container. Stacking of containers takes place as in the form of stacks of containers
placed in container parks in storage yards on land, for example dockyards and railway yards, and at

sea onboard ships.

In this patent application, the word “container” will mean a standardised container according to I1SO
standards, “corner fitting” will mean a corner fitting according to the standard applied to such a
container and “twistlock” means a twistlock adapted to be used with the corner fittings of such a

container.

The stacking of containers is used on board ships in order to maximize the load-carrying capacity of
the vessel. The largest container ships can carry over a container park of 20,000 containers or more
and the height of the stacks in the container park can be 8 or more containers high. The lower tiers of
containers, typically the first four or five tiers, are joined together by twistlocks and can be stabilized
by lashings which connect the containers to the ship’s superstructure. However, the upper levels of
containers are often only held together by the twistlocks between the corner fittings of the
containers, with no additional connection or stabilizing means. The stacks of containers are placed
closely together in narrowly separated rows on the deck of the shipping vessel. Each container has a
unique serial number and during loading of the ship the position of each uniquely identifiable
container in the onboard container park is stored in an electronic database accessible to operators.
These stacks often reach up to the level of the bridge of the vessel which means that it is impossible
for the bridge crew to closely observe all the containers because their view of the more distant
containers is obstructed by the containers closest to the bridge. Stacks on land are often not as high

but may be spread over large areas which are difficult to monitor by eye.
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There are two major types of hazards which can cause considerable damage to containers and/or the
vessel transporting them — fire and toppling of the stacks. Fire can be cause by combustion of the
contents of a container and toppling can be caused by the motion of the ship in abnormal sea or
weather conditions or can be due to failure of lashing or incorrect application of lashings. Fire and
toppling of stacks can lead to lost containers and/or damage to, or loss of, the vessel. Other types of
hazards include tampering with the container. Tampering can be in the form of theft when the
contents of the container are stolen, vandalization or sabotage when the contents of the container
or the container itself are deliberately damaged and smuggling or misdeclaration when the legal

contents of a container are exchanged for, or supplemented by, illegal items.

Current methods for observing such hazards are unreliable as they depend on a human being able to
see the hazard and such problems often are detected only after a fire has spread and has become
difficult to control or after a stack has toppled or when a container is inspected by an end user or a

customs authority or the like.

PROBLEMS WITH THE PRIOR ART

Early detection of a fire or toppling risk is important but there are no automated systems available

for reliably detecting a fire in a container in a stack of containers in a container park before the fire
has spread to other containers or for detecting abnormal movement of a stack of containers. There
are no automated systems for detecting if a container has been tampered with after it has been

loaded into a stack.

There is thus a need for a monitoring system for monitoring containers to enable early detection of a

hazardous or potentially hazardous situation.

SUMMARY

The above-described problem is addressed by the claimed system for detecting a hazardous

condition affecting a container and detector twistlock units for use in such a system.

The system may comprise one or more detector twistlock units adapted to detect a parameter which
has passed a first threshold which could indicate the potential presence of a hazardous condition for
example, it the parameter is temperature, then the first threshold could be for example, 40 °C. Each
detector twistlock unit is adapted to send a wireless warning message reporting that the detected
parameter has passed the first threshold to a security control unit provided with software for using

the warning message to determine if a hazardous condition is present or imminent. Such detector
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twistlock units may also be provided with visual and/or audible warning systems such as different
coloured lights and/or flashing lights and/or alarm sirens or bells or the like to enable identification
and localization of detector twistlock units without the use of any electronic devices. This provides
additionally security in the event of a system failure, wireless communication failure or a power

supply failure on the vessel.

The use of such detector twistlock units with a first threshold enables the system to provide local
monitoring of the conditions in the vicinity of each of the detector twistlock units and early detection
of a potentially hazardous condition within detection range of each of the detector twistlock units.
The software provides means to evaluate messages received from one or more detector twistlock
units in order to determine the presence of a false alarms and potentially hazardous conditions

which may require further action.

One or more detector twistlock units in said system may be adapted to detect when the parameter
has passed a second threshold which represents a greater hazard than the first threshold and which
could indicate the actual presence of a hazardous condition, for example, it the parameter is
temperature, and the first threshold was, as described above, 40 °C then the second threshold could
be for example, 70 °C. Such detector twistlock units are adapted to send a wireless alarm message
reporting that the detected parameter has passed the second threshold to a security control unit

provided with software for using the alarm message to determine if a hazardous condition is present.

The use of such detector twistlock units with a second threshold enables the system to provide local
monitoring of the conditions in the vicinity of the detector twistlock units and early detection of a
hazardous condition within the detection range of the detector twistlock units. The software
provides means to evaluate messages received from one or more detector twistlock units in order to
determine the presence of a false alarms and actual hazardous conditions which require further

action.

Detector twistlock units may be provided with means for detecting tampering with a container. Such
tampering detecting means could comprise one or more load sensors which can be connected to
software which commands the detector twistlock units to record the complete weight of the
containers above the detector twistlock units and can produce a signal when the weight changes
above a user defined threshold and/or record when the weight changed. Preferably a warning
message is transmitted when a first threshold is passed, and an alarm message sent when a send
threshold is passed. As only containers below the container(s) being tampered with will detect a

change in weight, it is easy to determine which container(s) in a stack has/have been tampered with
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by comparing the changes in weight detected by all the detector twistlock units in that stack. The
weights detected by the detector twistlock units can be recorded over time and only changes of
weight and the date and time they occurred need to be stored in a memory in order to save memory
space. This weight can be analysed to determine when tampering with the container(s) occurred and
this can be used by the shipping carrier and customs authorities to detect suspicious cargos and
insurance companies to determine when damage occurred and who bears responsibility for it. Even

accidental damage caused by impacts may be detected by tampering detecting means.

Some hazards may generate noises, for example, an impact caused by a container being dropped
onto another container or hitting an obstacle during loading and unloading may generated a single,
powerful spike in sound, while loose lashings may allow containers to move relative to each other
causing rhythmic squeaking or banging noises. Equipping a detector twistlock unit with a microphone
would allow these noises to be detected and a warning message to be transmitted when a first
sound threshold is reached and/or an alarm message to be sent when a second threshold is passed.
The time and amplitude of the sounds generating the warning and/or alarm signals can be recorded
in memory. Optionally, information from any accelerometers may be stored at the same time to aid

in the analysis of impacts on the containers.

As there is only limited space in a detector twistlock for a power supply, it would be useful to provide
the detector twistlock units of the invention with energy harvesting means which can stored
harvested energy in an energy storage device such as a rechargeable battery or capacitor. Any
suitable energy harvesting means or combinations of energy harvesting means may be used, for

example those using as pressure, vibration, wind, thermal gradients, and solar energy.

In a first embodiment of a system according to the invention, the system comprises at least one
wireless transceiver for communicating with detector twistlock units, at least two detector twistlock

units and a control unit comprising software for:

receiving a warning message from a detector twistlock unit,

identifying the detector twistlock unit transmitting said warning message,

determining the position of said detector twistlock unit in said stack,

sending a wake-up signal to one or more other sleeping detector twistlock units in said stack so that
they become awake detector twistlock units and they activate their sensors and transmit a status

message,
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receiving status messages from awake detector twistlock units in said stack, and

determining that a hazardous condition is present if one or more additional warning message and/or

alarm message is received from one or more awake detector twistlock units.

This provides an alarm system with the capability to identify warning conditions and to check for

false alarms.

In a second embodiment of a system according to the invention, the system comprises at least one
wireless transceiver for communicating with detector twistlock units, at least two detector twistlock

units and a control unit comprising software for:

receiving an alarm message from a detector twistlock unit,

identifying the detector twistlock unit transmitting said alarm message,

determining the position of said detector twistlock unit in said container park,

sending a wake-up signal to one or more other sleeping detector twistlock units in said container
park so that they become awake detector twistlock units and they activate their sensors and transmit

a status message,

requesting a status message from awake detector twistlock units in said container park,

receiving status messages from awake detector twistlock units in said container park, and

determining that a hazardous condition is present if one or more warning message or additional

alarm message is received from one or more awake detector twistlock units.

This provides an alarm system with the capability to identify alarm conditions and to check for false

alarms.

In a preferred embodiment of a system according to the invention the system comprises the features

of both the first and second embodiments of the invention described above.

In all embodiments of the invention the system can optionally operate a drone or robot to approach
the area of the container park where a hazardous condition has been detected or activate a camera
with a view of the area of the container park where a hazardous condition has been detected in

order to optically verify the hazardous condition.
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In all embodiments of the invention the system can transmit warning messages, respectively alarm

messages, to other units.

The above described problem is further addressed by the claimed detector twistlock unit for
detecting a hazardous condition which comprises a processing unit connected to a transceiver and
further comprises one or more hazard-detecting sensors (called “sensors” in the following for
brevity) configured to detect a status relating to temperature (e.g. using a thermocouple or
temperature dependent resistance device, etc) and/or smoke (e.g. particle detector), and/or fire (e.g.
an IR detector) outside the detector twistlock, and /or the proximity to an external object and/or
weight/load sensor to detect changes in the weight in a stack and/or sound detectors to detect
noises in the vicinity of a detector twistlock unit and/or comprises one or more detector twistlock
position-related sensors such as an accelerometer and/or a GPS receiver-based sensor, and/or an
inclinometer or the like, each sensor being configured to generate a position-related status message
which can be sent to said processing unit and can be broadcast via said transceiver. Status messages

|n

can be “nominal” when the value of a detected parameters is below a threshold values, "warning”
when the value of the detected parameter is outside a first threshold and “alarm” when the value of
a detected parameter is outside a higher threshold. Additional intermediate thresholds can be used
to generate increasingly serious warning messages e.g., a first threshold could generate a “level 1”
warning, a second, higher, threshold a “level 2” warning, a third, higher, threshold a level 3 warning
and so on. Such warning levels could be identified by different coloured lights and/or different
flashing intensities or frequencies of lights arranged on a detector twistlock unit and/or by different
warning sounds or messages from the audible warning device on a detector twistlock unit. The time
taken between the parameter moving from one threshold to the next can be used to provide
information which can be used to calculate the rate of increase or decrease in the parameter.
Optionally, the exact value of a signal generated by a sensor may also be included in a status
message to allow comparisons to be made between the conditions in the vicinities of different
detector twistlocks. The exact value of, for example, the temperature transmitted by a detector
twistlock unit may be used in the case of a fire to determine how quickly a fire is spreading and, once
firefighting has been initiated, it may be used to control the firefighting. If the temperature detected
by a first detector twistlock unit continues to increase while the temperature detected by a second
detector twistlock unit decreases, then this information could be used to direct the firefighting
efforts towards the vicinity of the first detector twistlock unit. Smoke detector sensors may have an
active area oriented away from the detector twistlock so as to detect smoke between stacks in the
container park. Heat detectors may comprise a thermocouple or the like positioned close to, or in, a

portion of the detector twistlock intended to be inserted into a corner fitting of a container in order
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to monitor the temperature of the container to which the corner fitting is attached in order to detect

abnormally hot containers.

Such detector twistlock units can be easily attached and removed from a container and can be used
to provide messages related to a detected potentially hazardous condition and/or an actual
hazardous condition and which messages additionally identify at least one of the container or

containers to which the detector twistlock units are attached.

The above-described problem is further addressed by the claimed method for detecting a hazardous

condition.

In a first embodiment of the invention, this method comprises the steps of:

providing a system that comprises a plurality of detector twistlock units and at least one wireless
transceiver for communicating with said detector twistlock units and communicating with a security
control unit comprising software for receiving a warning message and/or an alarm message from a

detector twistlock unit,

identifying the detector twistlock unit transmitting said warning and/or alarm message by comparing
the identity of the detector twistlock unit contained in a warning message or an alarm message with
a database relating to the position of twistlocks and/or containers in the stack in order to determine

the position of said detector twistlock unit in said stack,

requesting a status message from one or more other detector twistlock units in said container park
(this can be preceded by sending a wake-up signal if required to said other detector twistlock units in
said container park) and receiving status messages from awake detector twistlock units in said
container park in order to determine that a hazardous condition is present if one or more additional
alarm messages is received from one or more of the awake detector twistlock units, to determine
that a hazardous condition may be imminent if one or more warning messages is received from one
or more of the awake detector twistlock units, and to determine that a false alarm is present if no

additional alarm message is received from any of the awake detector twistlock units.

The scope of the invention is defined by the claims, which are incorporated into this section by
reference. A more complete understanding of embodiments of the invention will be afforded to
those skilled in the art, as well as a realization of additional advantages thereof, by a consideration of
the following detailed description of one or more embodiments. Reference will be made to the

appended sheets of drawings that will first be described briefly. Objects and features of the present



10

15

20

25

WO 2022/136134 PCT/EP2021/086352

invention may become apparent from the following detailed description, considered in conjunction
with the accompanying drawings. It is to be understood, however, that the drawings are designed
solely for purposes of illustration and not as a definition of the limits of the herein disclosed
embodiments, for which reference is to be made to the appended claims. Further, the drawings are
not necessarily drawn to scale and, unless otherwise indicated, they are merely intended to

conceptually illustrate the structures and procedures described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1is a schematic conceptual overview of a hazardous condition warning system in accordance

with one embodiment of the present invention.

Figure 2 schematically illustrates a container-carrying vessel comprising a hazardous condition

warning system in accordance with one embodiment of the present invention.

Figures 3a and 3b are schematic perspective views of an embodiment of a detector twistlock unit for

use in a hazardous condition warning system in accordance with the present invention.

Figure 4 schematically illustrates the steps in a method for providing a warning of potentially

hazardous condition in accordance with the present invention.

Figure 5 schematically illustrates the steps in a method for providing an alarm that there is a

hazardous condition in accordance with the present invention.

Figures 6a and 6b are schematic perspective views of an embodiment of a detector twistlock unit
comprising a detachable sensor body for use in a hazardous condition warning system in accordance

with the present invention.

Embodiments of the present disclosure and their advantages are best understood by referring to the
detailed description that follows. It should be appreciated that like reference numerals are used to

identify like elements illustrated in one or more of the figures.

DETAILED DESCRIPTION

The present disclosure relates generally to systems and methods for warning of a hazardous
condition in one or more stacks of standardized containers and detector twistlock units adapted for

use in such systems and methods.
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Embodiments of the disclosed solution are presented in more detail in connection with the figures.

Figure 1 schematically illustrates a system 101 for detecting a hazardous condition in a container
park 102 in a stack 103 of transport containers which is N containers high. Each container 105(1),
105(2), 105(N) in the stack is releasably joined to the container below (and, if the stack is attached to
a vehicle, for example a ship, to a transport base 106 of the vehicle) by twistlocks 107 which connect
an upper corner fitting 108(1U) of a first container 105(1) with the opposing lower corner fitting
108(2L) of a second container placed directly on top of the first container or which connect the lower
corner fittings of the lowest container 105(1) to the fittings 110 in the transport base 106. At least
one of said twistlocks is a detector twistlock unit 109 which comprises at least one sensor 111 for
detecting a parameter which could be indicative of a hazardous condition and is able to
communicate wirelessly via a wireless link 115 with a security control unit 113 which has a security
unit wireless transceiver 114. Optionally, the detector twist lock may comprise one or more visual

alarm devices 351 and/or one or more audible alarm devices 352 as described previously and below.

Preferably the security control unit 113 is able to communicate wirelessly via wireless link 117 with a
main hazard management system 119 comprising a main hazard management system wireless
transceiver 120, although it is also possible to have wired connections between the security control

unit and the main hazard management system

Preferably the security control unit is able to communicate wirelessly via wireless link 121 with a
optical viewing device for example, a flying drone 123 equipped with a camera 125, or a movable

robot 127 equipped with a camera 129, or a camera 131 mounted by the container park.

Figure 2 shows schematically a vessel 201 with a of a hazardous condition warning system in
accordance with one embodiment of the invention. The vessel has a container park 102 containing at
least one stack 103 of standardized containers 105 onboard. The containers may be according to ISO
1496-1:2013 and ISO 1161:1984 or any other container standard. As shown in the enlarged view of
part of three neighbouring stacks, each container is attached to an underlying container (or a
transport base (not shown) on a deck (not shown) of the ship) by twistlocks, adapted to comply with
the standard used in the construction of the container, fitted into the corner fittings of the
containers. Preferably each twistlock between containers in a stack, and between containers and a
transport base, is a hazardous condition detector twistlock unit 109 (called “detector twistlock unit”
for brevity in the following) which comprises at least one sensor 111. The system further comprises a
security control unit (SCU) 113 and may, for purposes of observing the stacks in the container park,

optionally further comprise one or more observation units such as a flying drone 123 equipped with
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a camera 125 and/or a movable robot 127 equipped with a camera 129 and/or a camera 131
mounted by the container park which can be used to visually inspect a container or stack to verify if a
hazardous condition exists. All the units of the system are preferably wireless enabled so that they
may communicate wirelessly with each other, although it is conceivable that some units, for example
cameras and the vessel’s own deck fitting twistlocks may be connected by wire to the security
control unit (SCU) of the system. The wireless communication may be made over any suitable
wireless interface, for example those comprising, or at least compatible with, radio access
technologies such as e.g., ZigBee (standard IEEE 802.15.4), Z-wave, or any other Wireless Personal
Area Networks (WPANSs) such as Wi-Fi, Bluetooth etc. However, the wireless communication may be
made over any other wireless communication such as e.g. 3GPP LTE, LTE-Advanced, E-UTRAN, UMTS,
GSM, GSM/ EDGE, WCDMA, Time Division Multiple Access (TDMA) networks, Frequency Division
Multiple Access (FDMA) networks, Orthogonal FDMA (OFDMA) networks, Single-Carrier FDMA (SC-
FDMA) networks, Worldwide Interoperability for Microwave Access (WiMax), or Ultra Mobile
Broadband (UMB), High Speed Packet Access (HSPA) Evolved Universal Terrestrial Radio Access (E-
UTRA), Universal Terrestrial Radio Access (UTRA), GSM EDGE Radio Access Network (GERAN), 3GPP2
CDMA technologies, e.g., CDMA2000 1x RTT and High Rate Packet Data (HRPD), BLE, LoRaWAN,
6LoWPAN, NB-loT, CAT-M1, 5G mMTC, 802.11ah, Weightless-P, RFID or similar, via a wireless

communication network.

The vessel has a conventional onboard main hazard management system 119 which is connected to
the vessel’s own hazard sensors such as fire detectors, smoke detectors, water level detectors, etc
(not shown). This main hazard management system monitors the sensors and gives warning and
alarm signals to the crew if a hazardous situation is detected by the vessel’s hazard sensors. The
security control unit of the present invention is, preferably wirelessly, connected to the main hazard
management system and can send at least alarm messages and optionally can send warning
messages to the main hazard management system. The main hazard management system can then

act on the alarm message and any warning messages sent from the SCU.

Figures 3a and 3b show an example of a first embodiment of a hazardous condition detector
twistlock unit 109 according to the present invention in which only the features necessary for
understanding the invention are described in detail. The hazardous condition detector twistlock unit
comprises a body 301 which fits between the corner fittings of two stacked containers or between
the corner fittings of a container unit and a transport base or the like. The body 301 is arranged
between an upper portion 303 and a lower portion 305. The lower portion 305 has a shape which is

adapted to closely fitting in a dedicated upper opening in a corner fitting of a container or transport
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base. Preferably the lower portion has two openings 307a and 307b through each of which a
respective movable hook member 309a and 309b can be retracted into (as shown in figure 3a) and
projected out of (as shown in figure 3b) in order to unlock and lock the bottom portion in the corner
fitting of a container. Movement of the hook portions into and out of the locking position is
preferably controlled by a motor-operated locking mechanism (not shown) contained inside the
detector twistlock. This motor-operated locking mechanism may alternatively be replaced by an
automatic or conventional manually operated locking mechanism. The upper portion 303 comprises
a conventional twist fitting 311 which can be inserted into and through the lower opening in the
underside of a bottom corner fitting of a container and locked into place by rotating the body of the
detector twistlock through one quarter of a turn in the conventional manner. A guide body 313
which has a shape adapted to fit into the lower opening of a corner fitting may be rotatably mounted
around the lower part of the twist fitting 311 in order to help the detector twistlock unit to be
accurately positioned in the lower opening of the corner fitting. Any conventional means for locking

the detector twistlock unit to containers can be substituted for that described above.

In order to be able to detect a potentially hazardous or hazardous situation a detector twistlock unit
according to the invention contains a power supply, which could be for any suitable type, for
example an energy storage unit such as a long-life battery, rechargeable battery 321 or capacitor or
the like or combinations thereof, connectable to a wireless transceiver 323 and antenna 324, to a
processing unit 325 and to at least one sensor 111. Preferably the power supply is connected to an
energy harvesting device 322 such as a thermoelectric energy harvesting device, photovoltaic energy
harvesting device, piezoelectric energy harvesting device, pyroelectric energy harvesting device, rf or
wireless or electromagnetic energy harvesting device, wind energy harvesting device, vibration
energy harvesting device which can replenish the energy in the power supply. The sensors can be of
any suitable type which can detect a hazard, for example a heat sensor 327 for detecting
temperatures indicative of a fire in a container to which it is attached or in the vicinity of the detector
twistlock, a ionizing smoke detector 329 for detecting smoke indicative of a fire in the vicinity of a
container connected with the detector twistlock, a pair of matched IR-transmitter 331 and IR-
receiver 333 which detect changes in the amount of reflected radiation received by the IR-receiver
and are indicative of smoke, an accelerometer 335, preferably 3-D, which can be used to determine
the movement of the detector twistlock unit, an inclinometer 337 which detects the amount of lean
of the detector twistlock unit, a camera 339 which can detect visible flames or smoke or other visible
hazards, a load or weight detector 340 which can register changes in weight or a microphone or the
like 342 which can detect noise. Sensors needing access to the environment outside the detector

twistlock unit can be placed in the vicinity of the major faces 341, 343 of the body 301 which are
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parallel to the longest sides of the container and the minor faces 345, 347 of the body which are
parallel to the shortest sides of the container during normal use. All the faces of the detector
twistlock unit body 301 are normally visible during use (although one major face and one minor face
are facing outwards while the other two faces are facing inwards) as the body 301 is the vertical gap
between the containers, and the sensors may be arranged so that they can work irrespective of
which major and minor faces face outwards when positioned on a container. However, if the sensors
are arranged so that some sensors work more efficiently if facing outwards then the detector
twistlock unit can be provided with means which identify which part of the body should face
outwards, for example by providing an extension 349 of the body in the direction of minor face 345
and/or an extension (not shown) in the direction of a major face. Such an extension or markings on
the detector twistlock unit can indicate to a user how the detector twistlock unit is intended to be
orientated with respect to a container. Detector twistlock units which are positioned in different
stacks, but which are at the same height and which are directly opposite each may cooperate to
detect smoke by the IR-transmitter of one detector twistlock unit being positioned in the body so
that in use it will be opposite the IR-receiver of the other detector twistlock unit. If the IR
transmitters and receivers of both detector twistlock units are activated at the same time, then the
output signal generated by an IP-receiver will drop if smoke comes between the IR-transmitter and
the IR-receiver. Such a drop in the output signal strength could be indicative of smoke and could be
used to generate a warning message if the drop in output signal strength is below a first threshold
value or an alarm message if the drop in output signal strength is below a second threshold value.
The detector twistlock units may also be provided with a visual alarm/warning system comprising, for
example, one or more lights 351 and/or audible alarm/warning systems comprising at least one
sound emitting device such as an alarm siren (353) or bell or buzzer or loudspeaker or the like to
enable identification and localization of detector twistlock units without the use of any electronic
devices. This provides additionally security in the event of a system failure, wireless communication

failure or a power supply failure on the vessel

The processing unit 325 of each detector twistlock unit 109 comprises software and memory. The
memory contains at least a non-erasable unique detector twistlock unit reference number which is
the unique identity of the detector twistlock unit. Preferably the memory is arranged to store
warning and alarm information such as when a warning or alarm message was transmitted, the
sensors parameters detected at that time and any other information relevant to analysing what
hazardous conditions existed and when they existed. The software comprises the code and

instructions necessary to activate and deactivate sensors, control sleep and active (awake) modes of
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the detector twistlock unit, receive, process and transmit signals from the sensors to the security

control unit and to receive, process and act on instructions received from the security control unit.

Preferably the software in each detector twistlock unit can perform the following steps:

lock and unlock any motor-operated hooks if present,

switch on and off the sensors and other functions of the detector twistlock unit at intervals which
can be predetermined, random or ordered by the security control unit in order to minimise the

power consumption of the unit and thereby conserve battery power.

receive signals from the sensors and compare the values signals against predetermined signal values
for each detector stored in the memory of the detector twistlock unit, for example in a lookup table.
The predetermined signal values could be values which represent an acceptable condition for a
parameter, for example, a temperature within a normal operating range of -30 °Cand + 50 °C, a
warning condition, for example a temperature which is greater than 50 °C and less than 70 °C which
could conceivably be caused temporarily by direct sunlight on the sensor but which also could be
indicative of a fire at a distance from the detector twistlock unit, another warning condition when
the temperature is less than -30 °C which could be the lower operating temperature of a
locking/unlocking motor, and an alarm condition when the temperature is equal to or over 70 °C and

is indicative of abnormally high temperatures such as a fire.

transmit messages to the security control unit upon request and/or when a warning condition and/or
an alarm condition is detected by a sensor, the message including the unique detector twistlock unit
reference number of the detector twistlock and /or the unique reference number of a container
(preferably the upper container) which the detector twistlock unit is connected to. As the position of
each container and its attached detector twistlock units are stored in an electronic container storage
plan during loading of the vessel, providing the unique reference number of the detector twistlock
unit and/or container(s) to which it is attached makes it possible for software to determine the
position of the detector twistlock unit in the container park of containers. If applicable, activate
audio and/or visual alarm/warning devices comprised in the detector twistlock unit. The
determination of the position of the detector twistlock unit in the container park is preferably made
in the security control unit but may be made and/or confirmed in the vessel’s external main hazard
management system or other external system, for example a shipping companies vessel monitoring

system or visual inspection.
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The security control unit contains a processor, a transceiver and is provided with the power supply
necessary to operate the security control unit. The security control unit is adapted to communicate
wirelessly with the detector twistlock units and preferably with any drone, robot or cameras
connected to the system. The security control unit preferably communicates wirelessly with the
external main hazard management system of the vessel but may have a wired connection to it either
as a primary communication pathway or as a backup communication pathway in the case of failure of

the wireless system.

The security control unit has access to software which may be stored in the memory of the security
control unit or in a server or the like which the security control unit has access to, and comprises

hardware and memory for performing the following functions:

send messages to, and receive messages from, detector twistlock units, main hazard management

system, any drone, robot, or external camera and, optionally, external servers and databases,

store instructions, messages and have access to a loading plan identifying the position of each
detector twistlock unit and, preferably, the container(s) attached to each detector twistlock unit, and
optionally the associated container’s load risk profile (i.e., information regarding the contents of a
container and its risk of catching fire or sustaining combustion or exploding or leaking or otherwise

presenting a potential hazard),

Preferably send instructions to detector twistlock units’ battery power-saving software which actives
(“wakes up”) the sensors of each detector twistlock unit for short time periods and puts the sensors
in sleep mode for other time periods. In normal sleep mode when the charge in the power supply is
above a predetermined minimum threshold, the power-saving software in a detector twistlock unit
can deactivate the sensors and other functions in a detector twistlock unit so that preferably the only
functions happening in the detector twistlock unit are a first timer counting down to the next
activation time when the sensors shall turn on and make a detection and a second timer which is
counting down to the next time the detector twistlock unit should activate its transceiver to listen for
wirelessly transmitted instructions from the security control unit. The period between activation
times of the first timer in the detector twistlock unit may be user-configurable and, for example,
adaptable to the number of detector twistlock units on the vessel with a first, relatively short sleep
time (e.g., 29 minutes out of every 30 minutes) when there are a small number of detector twistlocks
unit, for example less than 500 or less than 1000 detector twistlock units, and a relatively longer
sleep time, for example 119 minutes out of every two hours, when there are more detector twistlock

units. A second sleep mode may be activated when the power supply of the detector twistlock unit is
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intended to operate a locking motor and the charge in the power supply reaches or falls below the
predetermined minimum threshold. This is to protect the detector twistlock unit from depleting its
power supply and risking that the proper lock/unlock functionality is compromised when the
container reaches its destination and is required to operate the unlocking feature of the detector
twistlock unit. In this sleep mode, the detector twistlock unit will disable the timer for waking up and
detecting and also notify the security control system that, from now on, the sensors on this detector
twistlock unit are disabled and will not work in order to protect the battery and the lock/unlock
function. After this, the detector twistlock unit will be in deep sleep until woken up for a lock/unlock
operation. Optionally a message can be stored in the SCU or a server connected to the SCU which

informs a user that the power supply of the detector twistlock unit needs to be replaced.

The period between activation times for the second timer may be user-configurable and may for
example be that the second timer in the detector twistlock unit’s processing unit counts down 1998
ms and then wakes the transceiver to listen for 2 ms, before restarting and counting down 1998 ms
and listening again. Thus, in this example, each sleep period covers 2000 ms. When the system
control unit wants to wake up one or more detector twistlock units, it sends a continuous broadcast
message for at least 2000 ms (preferably for more than this, for example 2200 ms in order to leave a

safety margin) to cover the whole time window of all detector twistlock units within range.

Preferably, the unique detector twistlock unit Identifier of each detector twistlock unit which is to be
woken up is included in the 2000 ms broadcast message to ensure that only the detector twistlock
units which the message is addressed to are woken up thereby saving detector twistlock unit power
supply energy by limiting the number of detector twistlock units that wake up. When a detector
twistlock unit receives a wake up message directed to it then the detector twistlock unit is
subsequently able to perform other functions, for example active one or more onboard sensors or

operate the locking and unlocking motor,

execute software containing a hazard condition determining algorithm wherein the algorithm has the
following functions: receive messages from detector twistlock units, compare messages against
hazardous condition criteria, check for false alarms, determine a hazardous condition is imminent
and send a warning signal to the main hazard management system or determine that a hazardous

condition is present and send an alarm signal to the main hazard management system.

The detection of false alarms can comprise the steps of receiving a warning message or an alarm
message indicating a particular type of hazard (e.g., smoke, fire, heat, inclination, acceleration) from
a first detector twistlock unit, determining the position of that first detector twistlock unitin a

container park, determining the identity of neighbouring detector twistlock units in the container
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park, activating the neighbouring detector twistlock units and interrogating them to determine if any
of them have a warning or alarm message for the same type of hazard as the first detector twistlock
unit, determining that there is a false alarm if no neighbouring detector twistlock unit has a warning
or alarm message for the same or similar type of hazard and disabling the detector on the first
detector twistlock unit for a predetermined length of time, thereby preventing continuous
transmission of a false alarm single from this unit. The predetermined length of time could be
adapted to the type of false alarm , for example, if it was a heat related false alarm which possibly is
caused by temporary heating of the sensor by sunlight focused on the sensor by a reflective surface,
then the predetermined time could be 15 minutes which would give time for the reflected sunlight to

lower in intensity and the sensor to cool down.

A method for the determination in a security control unit that a hazardous condition is imminent or

that there is a potentially hazardous condition can comprise the steps shown in figure 4 of:

401 receiving a wireless warning message or an alarm message indicating a particular type of hazard

(e.g., smoke, fire, heat, inclination, acceleration) from a first detector twistlock unit,

403 determining the position of the detector twistlock unit in a container park, for example, by
finding its position in a stored map, such a container loading plan, or a table representative of the

container park,

405 determining the identity of one or more neighbouring detector twistlock units in the container

park,

407 wirelessly activating one of more neighbouring detector twistlocks unit,

409 wirelessly interrogating one or more active neighbouring detector twistlock units to determine if
any of them have a warning or alarm message of for the same type of hazard as the first detector

twistlock unit,

411 determining that there is a hazardous condition is imminent if at least one neighbouring detector
twistlock unit has a warning message and determining that there is a false alarm if no neighbouring

detector twistlock unit has a warning message,

413 when a hazardous condition is determined to be imminent, sending wirelessly and/or through a
wired connection a warning signal to the main hazard management system, and optionally to further

entities such as the ship owner, maritime authorities, etc.
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If at step 411 it is determined that there is a false alarm, then the system can take the following

steps:

415 deactivating the first detector twistlock unit or ignoring the warning message from the first

detector twistlock unit for a period of time, and

417 reactivating the first detector twistlock unit after the period of time has elapsed.

Optionally the security control unit can have a user interface including an optical display unit upon

which messages regarding warnings can be displayed, the method can comprise the steps of:

419 providing a warning message on the optical display.

Optionally the security control unit may control one of more cameras and the may optionally have

the step of:

421 operating a camera to view said first detector twistlock unit and/or the stack containing said first

detector twistlock unit and/or a container attached to said first container detector twistlock unit.

Optionally, the security control system may have access to a database containing the risk profile of

some of or all of the containers and may be adapted to perform the step of:

423 extracting from a database the risk profile of each container with an alarm message, producing a
danger intensity message based on said risk profile and transmitting said message to the main hazard
management system and optionally to further entities such as the ship owner, maritime authorities,

etc.

A method for the determination in a security control unit that a hazardous condition is actual can

comprise the steps shown in figure 5 of:

501 wirelessly receiving an alarm message indicating a particular type of hazard (e.g., smoke, fire,

heat, inclination, acceleration) from a first detector twistlock unit,

503 determining the position of the first detector twistlock unit in a container park, for example, by
finding its position in a stored map, such a container loading plan, or a table representative of the

container park,

505 determining the identity of one or more neighbouring detector twistlock units in the container

park,
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507 wirelessly activating one of more neighbouring detector twistlock units

509 wirelessly interrogating one or more active neighbouring detector twistlock units to determine if
any of them have a warning or alarm message of for the same type of hazard as the first detector

twistlock unit,

511 determining that a hazardous condition is actual if at least neighbouring detector twistlock unit
has an alarm message and/or if a user-definable number of neighbouring detector twistlock units

have a warning message and

513 when a hazardous condition is determined to be imminent, wirelessly and/or through a wired
connection, sending an alarm signal to the main hazard management system and optionally to

further entities such as the ship owner, maritime authorities, etc.

If at step 511 it is determined that there is a false alarm, then the system can take the following

steps:

515 deactivating the first detector twistlock unit or ignoring the alarm message from the first

detector twistlock unit for a period of time and

517 reactivating the first detector twistlock unit after the period of time has elapsed.

Optionally the security control unit can have a user interface including an optical display unit upon

which messages regarding warnings can be displayed the method can comprise the step of

519 providing a warning message on the optical display.

Optionally the security control unit may control one of more cameras and the may optionally have

the step of:

521 operating a camera to view said first detector twistlock unit and/or the stack containing said first

detector twistlock and/or a container attached to said first container detector twistlock unit.

Optionally, the security control system may have access to a database containing the risk profile of

each container and may adapted to perform the step of:

523 extracting from a database the risk profile of as many as possible containers attached to

detector twistlock units with an alarm message, producing a danger intensity message based on said
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risk profile and transmitting said message to the main hazard management system and optionally to

further entities such as the ship owner, maritime authorities, etc.

Optionally, parameter signals values may be transmitted from sensors which relate to the position of
a detector twistlock unit such as GPS position sensors, accelerometers and inclinometers and these
can be compared by an algorithm in the software of the SCU with threshold values for the detected
parameter and/or signal values from other detector twistlock units on board the same vessel to
determine if a warning signal or alarm signal needs to be generated. A warning signal would become
necessary if the accelerations or inclinations of more than one detector twistlock unit surpassed a
first threshold. An alarm signal would be generated if the accelerations or inclinations of more than
one detector twistlock unit surpassed a second, higher threshold. These thresholds could be chosen
to indicate that the motion of the vessel is becoming violent and risks exceeding the holding capacity
of the detector twistlocks. For example, an acceleration of more than 0.5 G in any direction could
warn of a potentially hazardous situation while an acceleration equal to or greater than 0.9 G would
indicate a hazardous situation. Also, for example, an inclination of more than 25° to port or starboard
could warn of a potentially hazardous situation while an inclination equal to or greater than 35°
could indicate a hazardous situation. Warning and alarm signals could also be generated if the signals
from neighbouring detector twistlock units vary by more than certain predetermined warning and
alarm thresholds. For example, if the angle of inclination of a first detector twistlock unitin a high
tier of a stack indicated an inclination which was more than the inclination of a detector twistlock
unit at a lower tier in the same stack or a neighbouring stack, then this could mean that the container
to which the first detector twistlock unit is connected to is loose and needs to be checked. A first
threshold could be chosen to indicate that lashings or twistlocks have become loose and a second
threshold could be chosen which could indicate that the lashing or a twistlock have failed thereby
allowing one or more containers in a stack to move substantially more than its neighbouring

containers or stack(s).

The software in the security control unit may be preprogrammed with preset or user-configurable
warning and alarm thresholds and/or it may comprise machine learning software which monitors the
detector twistlocks and, optionally, uses external information for other sources, for example,
information on the vessels position, speed and heading, local weather conditions and forecasts and
the motion of the stacks during previous heavy seas or strong winds, to dynamically adapt thresholds
and/or wake times for detector twistlock units. For example, if the software is provided with
information on the vessel’s position and heading as well as the local weather conditions, it can

calculate which detector twistlock units are exposed to sunlight and which may be heated to a
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temperature above a warning threshold purely due to their exposure to sunlight, and temporarily
shut down those sensors or ignore messages from such sensors. If the contents of each container are
stored in a risk profile which indicates the flammability of each container, then the software may
decide to active the sensors of the detector twistlock units of containers holding a more dangerous
load more often and/or to lower the threshold temperature that needs to be detected in the vicinity

of such containers to generate alarms.

Optionally the security control unit may control the locking function of detector twistlock units with

motor operated hook portions.

Optionally the security control unit and or the vessel’s main hazard management system are
connectable to radio and/or satellite communication and/or cellular gateways to alert higher order
fire/smoke/other hazard alarm systems and/or alert the owners of the vessel of actual or potentially

hazardous conditions.

Optionally the security control unit is able to operate a fixed camera to monitor the container park of
containers and/or a movable camera on a drone and/or a camera on a robot which drone or robot
can be manoeuvred to allow the camera to view the detector twistlock unit and/or containers that it

is attached to and/or the stack in which said detector twistlock unit is included.

While the invention has been illustrated by sensors integrated into a detector twistlock unit, in a
further embodiment of the present invention one or more sensors is removably attached to a
twistlock thereby allowing upgrading of sensors when improved sensors are developed and/or

replacing damaged sensors and/or adding sensors to an existing detector twistlock unit.

Figures 6a and 6b show an example of an embodiment of a detector twistlock unit 109’ according to
the present invention in which only the features necessary for understanding the invention are
described in detail. This embodiment of the invention comprises an inventive sensor body 602
connectable to a separate twistlock of any suitable type to form a detector twistlock unit. In this
illustrative example the detector twistlock unit comprises a twistlock body 601 which fits between
the corner fittings of two stacked containers or between the corner fittings of a container unit and a
transport base or the like. The twistlock body 601 is between an upper portion 603 and a lower
portion 605 of the twistlock. The lower portion 605 has a shape which is adapted to closely fitting in
a dedicated upper opening in a corner fitting of a container or transport base. Preferably the lower
portion has two openings 607a and 607b through each of which a respective movable hook member
609a and 609b can be retracted into (as shown in figure 6a) and projected out of (as shown in figure

6b) in order to unlock and lock the bottom portion in the corner fitting of a container. Movement of
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the hook portions into and out of the locking position is preferably controlled by a motor-operated
locking mechanism (not shown) contained inside the detector twistlock unit. This motor-operated
locking mechanism may alternatively be replaced by an automatic or conventional manually
operated locking mechanism. The upper portion 603 comprises a conventional twist fitting 611 which
can be inserted into and through the lower opening in the underside of a bottom corner fitting of a
container and locked into place by rotating the body of the detector twistlock unit through one
quarter of a turn in the conventional manner. A guide body 613 which has a shape adapted to fit into
the lower opening of a corner fitting may be rotatably mounted around the lower part of the twist
fitting 611 in order to help the detector twistlock unit to be accurately positioned in the lower
opening of the corner fitting. Any conventional means for locking the detector twistlock unit to

containers can be substituted for that described above.

In order to be able to detect a potentially hazardous or hazardous situation a detector twistlock unit
according to this embodiment of the invention comprises a U-shaped or, preferably, rectangular (as
shown in figures 6a, 6b), preferably detachable, sensor body 602 which contains a power supply such
as a battery 321 connectable to a wireless transceiver 323 and antenna 324, to a processing unit 325
and to at least one sensor. The sensor can be of any suitable type which can detect a hazard, for
example a heat sensor 327 for detecting temperatures indicative of a fire in a container to which it is
attached or in the vicinity of the detector twistlock unit, a ionizing smoke detector 329 for detecting
smoke indicative of a fire in the vicinity of a container connected with the detector twistlock unit, a
pair of matched IR-transmitter 331 and IR-receiver 333 which detect changes in the amount of
reflected radiation received by the IR-receiver and are indicative of smoke, an accelerometer 335,
preferably 3-D, which can be used to determine the movement of the detector twistlock unit, an
inclinometer 337 which detects the amount of lean of the detector twistlock, a camera 339 which
can detect visible flames or smoke or other visible hazards or a load or weight detector 340 which
can register changes in weight or a microphone or the like 342 which can detect noise. During use
the external faces of sensor body of the detector twistlock unit are visible. Sensors needing access to
the environment outside the detector twistlock can be placed in the vicinity of the major external
faces 641, 643 of the sensor body which are parallel to the longest sides of the container and the
minor external faces 645, 647 of the sensor body 602 which are parallel to the shortest sides of the
container during normal use. The height of the sensor body 602 is adapted to that of the twistlock
body 601 so that during use it is equal to or less than the thickness of the twistlock body 601 so that

it is not subjected to vertical compressive forces from the container above it.
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The detector body provides the same functionality as the detector twistlock unit of the invention
described previously and can be fitted to add detection capabilities to twistlocks to transform them
into detector twistlock units suitable for use in a system in accordance with the present invention. A
rectangular sensor body has a central opening adapted to the size of a twistlock so that the twist lock
can be pressed vertically into the opening when the sensor body is horizontal. In the case of a U-
shaped sensor body, the twistlock can be positioned into the open space between the arms of the U-

shape.
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CLAIMS

1. A detector twistlock unit (109, 109’) for standardized containers for detecting one or more

hazardous conditions comprising:

a body (301; 601) with an upper portion (303; 603) configured to be insertable and lockable into a
lower corner fitting (108(2L)) of a standardized container (105(2)) and a lower portion (305)
configured to be insertable and lockable into an upper corner fitting (108(1U)) of a standardized

container (105(1));

one or more sensors (111, 327-339, 340, 342) configured to detect a parameter relating to
temperature and/or smoke and/or fire and/or the proximity to an external object and/or the position
and/or acceleration of the detector twistlock unit and/or the inclination of the detector twistlock
unit and/or the load on the detector twistlock unit and/or the noise in the vicinity of the detector

twistlock unit;

a wireless transceiver (323) configured for wireless communication;

a processing unit (325) connected to said one or more sensors and to said transceiver, the processing

unit being configured to:

store in memory and transmit a unique lock identifier which identifies said detector twistlock unit,

receive from said transceiver signals to activate and/or interrogate and/or deactivate said one or

more sensors,

receive from said one or more sensors the status of the parameter detected by said one or more
sensors, generate an output status signal of the detected status and output the output status signal

to the transceiver;

a power supply (321) to power the wireless signal transceiver, the sensor(s) and the processing unit;

and wherein the transceiver is further configured to receive from the processing unit the detected

status and to transmit a wireless status message related to the detected status.

2. A detector twistlock unit according to claim 1, characterised in that a sensor is an accelerometer
(335) and/or a GPS position receiver, and/or an inclinometer each configured to generate a position-

related status signal and output a wireless signal related to said status signal to said processing unit.
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3. A detector twistlock unit according to any of the previous claims wherein the processing unit is

further configured to:

compare the signal received from a sensor against a first threshold value, identify the occurrence of a
potentially hazardous condition if the signal is outside said threshold value and transmit a warning

message via said transceiver.

4. A detector twistlock unit according to any of the previous claims wherein the processing unit is

further configured to:

compare the signal received from a sensor against a second threshold value, identify the occurrence
of a hazardous condition if the signal is outside said second threshold and transmit an alarm message

via said transceiver.

5. A detector twistlock unit according to any of the previous claims wherein the processing unit is
configurable to wake up each said sensor for a first predetermined time interval and then deactivate

each said sensor for a second predetermined time interval in order to minimise energy consumption.

6. A detector twistlock unit according to any of the previous claims wherein at least one sensor is

integrated into said detector twistlock.

7. A detector twistlock unit according to any of the previous claims wherein at least one sensor isin a

detector body (602) removably attached to said detector twistlock.

8. A detector twistlock unit according to any of the previous claims wherein at least one sensor

comprises a photoelectric sensor and a light source.

9. A detector twistlock device according to any of the previous claims wherein it comprises an energy

harvesting device (322) for replenishing the energy contained in the power supply.

10. A detector twistlock unit according to claim 9 characterised in that the energy harvesting device
is a thermoelectric energy harvesting device or a photovoltaic energy harvesting device or a
piezoelectric energy harvesting device or a pyroelectric energy harvesting device or a rf or wireless or
electromagnetic energy harvesting device or a wind energy harvesting device or a vibration energy

harvesting device.

11. A detector twistlock device according to any of the previous claims characterised in that it

comprises a visual alarm/warning system comprising, for example, one or more lights (351)
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and/or an audible alarm/warning system comprising a sound emitting device such as an

alarm siren (353) or bell or buzzer or loudspeaker or the like.

12. System for detecting a hazardous condition in a container park of containers comprising at least
two containers (105(1), 105(2)) and at least two detector twistlock units (109, 109’) according to any

of claim 1-11 characterised in that it comprises:

a security control unit (113) comprising at least one wireless security control unit transceiver for

communicating with said detector twistlock units and software for:

receiving a warning message or alarm message from said detector twistlock units,

identifying the detector twistlock unit transmitting said warning or alarm message,

determining the position of said detector twistlock unit in said container park,

sending a wake-up signal to one or more other detector twistlock units in said container park to

activate their sensors,

requesting a status message from awake detector twistlock units in said container park,

receiving status messages from awake detector twistlock units in said container park, and

determining that a hazardous situation is imminent or present if one or more additional warning

message or alarm message is received from one or more awake detector twistlock units.

13. System according to claim 12 wherein said software further comprises means for:

transmitting a warning or alarm message when an alarm message is received from two or more

detector twistlock units.

14. System according to claim 13 wherein said system comprises a drone with a camera and/or a
robot with a camera and/or a fixed camera and said software is able to operate one or more of said
cameras to view a detector twistlock unit which has transmitted a warning message or alarm

message.

15. System according to claim 13 or 14 wherein said system comprises access to a database

containing the risk profile of each container and is adapted to extract from said database a risk
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profile of each container associated with a detector twistlock unit alarm message, and is further
adapted to produce a danger intensity message based on said risk profile and transmit said danger

intensity message.
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