
In the spring of 2014, Container Terminal 
Saint Petersburg (CTSP) launched its 
automatic reefer monitoring system. 
This consists of equipment and software 
from Emerson Refcon, integrated with 
Solvo.TOS container terminal operating 
system. Solvo, the leading Russian systems 
integrator in the field of logistics, has 
successfully completed the given turnkey 
project in tandem with partner Emerson 
Climate Technologies - Transport Solution. 

Automated management of the 
reefer yard
Management of the reefer yard is the basic 
function of all state-of-the-art terminal 
operating systems. The given functionality 
can be included in the basic version of the 
system or can be realised in the form of a 
separate add-on module. In any case, it 
must automate at least three main processes 
which distinguish the reefer container 
storage zone from the other zones at the 
container terminal – connecting reefers 
to the power supply, disconnecting reefers 
and carrying out scheduled container 
monitoring. 

Information about  the required 
temperature for the reefer container is sent 
from the management system based on 
documents (bills of lading, waybills, truck 
visit requests), which are automatically 
loaded via the electronic data interchange 
module Solvo.EDI or entered by the 
forwarders through the Solvo.web portal. 
When the container is at the terminal, the 
management system will issue tasks to the 
reefer mechanics to connect, disconnect and 
monitor the containers. 

The automation of these processes makes 
it possible to avoid problems with connecting 
reefers to the power supply, prevent power-
cord disruptions, and reduce load-loss due to 
scheduled monitoring. Container terminal 
managers can receive information about the 
reefer yard and reefer mechanic performance 
via the Solvo.TOS user interface at their 
work station or remotely in the browser 
window via the internet. 

Reefer mechanic tasks are issued either 
in paper format with subsequent recording 
of task completion via the work station, 
or in electronic format at the data capture 
terminals. Theses DC terminals can work 
in batch mode by being connected to the 
work station or in real time where data is 
sent over WiFi, GPRS. As seen in previous 
Solvo projects including CTSP, reefer 
mechanics typically work with the latter 
DC type radio data terminals (RDT). 

However, even with all of the advantages 
of having automated reefer container 
processing, shortfalls still exist. This 
includes, for example, delayed detection of 
damage or an incorrect temperature mode 
set for reefers as well as human error. 

Automatic reefer monitoring 
systems
Besides raising the reefer processing 
efficiency, the removal of negative influences 
from the automated process scheme will, 
among other advantages, make it possible 
to implement a fully-automated reefer 
monitoring system. These systems can be 
divided into two classes: systems whose 
equipment requires separate connections to 
the reefer container, and systems that do not 
require any additional actions other than a 
full-time connection of the container to the 
power supply. 

First-class equipment can include a 
special autonomous block connected to the 
reefer, which sends monitoring data across 
the wireless network. The reefer mechanic 
or the tallyman must connect this block to 
the container as it arrives at the terminal or 
when connecting the container to the power 
supply, and then disconnect it or remove 
the container from the terminal. The 
advantage of this approach is the ability 
to monitor even when the container is not 
connected to a power supply. The downside 
of this approach is the need for terminal 
personnel to perform additional actions, 
resulting in increased equipment loss (if it 
is not removed as the container departs) or 
damage, power supply connection problems, 

loss of wireless signal, etc. This class also 
includes systems with additional equipment 
that is connected via a power cable. They 
lack the aforementioned advantages and, 
unfortunately, have the same shortfalls. 

The second class of system supports the 
transfer of data directly via reefer power-
supply cables. This is achieved using special 
equipment, no-contact retrieval of high-
frequency information from supply cables 
– induction signal sockets. The Emerson 
Refcon system falls under this class of 
automatic reefer monitoring which will be 
described in detail below.   

Benefits of automatic reefer 
monitoring systems
The main advantage of using an automatic 
system is undoubtedly preventative 
monitoring. The system signals when there 
is a problem with the reefer container even 
before the load can be damaged. And since 
reefers are commonly used to transport 
high-value products, only a few instances 
of damaged goods will be reason enough to 
implement the given solution. 

The next argument in favour of an 
automatic reefer monitoring system is 
the reduction in operating and payroll 
costs. Reefers stored at container terminals 
must be monitored on a regular basis. 
The frequency of monitoring varies across 
different terminals and can also depend on 
the agreement made with the container 
owners. But, as a rule, this period can range 
from two to six hours. A large workforce of 
reefer mechanics must also be constantly 
available to service a terminal with a large 
number of reefer containers. By removing the 
need to conduct monitoring with personnel, 
it is possible to reduce the number of workers 
needed to carry out this task and so decrease 
monthly operating costs. 

By excluding personnel from monitoring 
operations, human error is also reduced. 
The system will never allow a container to 
slip through and will never specify incorrect 
temperature data. 

For the personnel, the system presents 

Automated reefer 
monitoring at CTSP

Maxim Maximov, Sales Director, 
Solvo, St Petersburg, Russia

1   Edit ion 63: September 2014 www.por ttechnolog y.org

Container Handling 



some clear advantages in terms of work 
safety. Any container terminal is a high-
risk zone. This danger exists for personnel 
at every step – from cranes to lift trucks. 
Automatic reefer monitoring is carried 
out by personnel without stepping out 
of the office. This is why the number of 
work-related accidents is significantly 
reduced when using this system. It also 
presents other advantages such as improved 
record keeping and accountability, remote 
management of reefer installations etc. 

Emerson Refcon: how it works 
Practically all new reefer containers from 
leading manufacturers from the turn of 
the century have equipment with special 
modems collecting data from the container’s 
sensors and power installations, which can 
be sent via power supply cables. 

The given process is regulated by the 
international standard ISO 10368:2006 
‘Freight Thermal Containers. Remote 
Condition Monitoring.’ 

In particular, these modems are installed 
on the reefer installations Thermo King, 
Carrier, Daikin, Mitsubishi and Starcool. 
Currently, around 60% of all reefer 
containers are equipped with modems – a 
figure that is constantly growing. 

During Emerson Refcon implementation 
at the container terminal, response 
equipment is placed in transformer 
substations making it possible to receive 
information from the modems and relay it 
to the management system in the required 
format. This equipment includes inductive 
signal sockets which, when placed on power 
supply cables, can read the high-frequency 
information from the modems. The sockets, 
most importantly, send information via 
special commutators to leading Refcon 
stations that also consist of modems similar 
to the ones installed on the containers. 

The monitoring system performs a 
periodic audit of all containers in order. 
Communication between the system and 
each container takes around two minutes. 
This is why the full monitoring cycle for 
all containers can be quite lengthy, but does 
not exceed one hour. It depends on the 
number of containers and the configuration 
of equipment at the container terminal. 

Information regarding the required 
temperature and the location for the 
container is received by the Emerson 
Refcon  sy s tem f rom S o l vo.TOS. 
Correspondingly, all collected information 

about the container status is sent by Refcon 
back to Solvo.TOS. If the container is 
not equipped with a modem then its 
monitoring operations are conducted 
automatically, as described above. 

If problems arise, such as the disruption 
of power supply or an incorrect temperature 
mode, the system will issue a corresponding 
notification, which will be displayed in both 
Solvo.TOS and Refcon user interfaces and 
can also be sent to involved subscribers via 
email or SMS.

It is thought that major container 
terminals with a reefer plug count of over 
500 can benefit most from such solutions. 
However, in its near 20-year history, 
there have been many cases when it was 
implemented on smaller terminals – even 
those with a plug count of no more than 50. 

The Emerson Refcon system is 
successfully operating in over 70 container 
terminals worldwide and on 2,500 container 
vessels of leading shipping lines.

Automatic Monitoring System 
Implementation Project at CTSP
Container Terminal Saint Petersburg 
became the first and only terminal in 
Russia, where such a state of the art system 
was implemented. The main driver of this 
decision was the constant growth of freight 
turnover. This is why the main goal was 
the establishment of quality monitoring 
and servicing of reefers without involving 
in-house reefer mechanics. 

Most of the reefers arriving at CTPS 
are transported by MSC line. It is expected 
that soon, the number of reefer containers 
equipped with modems will reach 95%. 
This is why the share of manual monitoring 
at the terminal will become very small and 
thus, achieve the established goal.  

The system described above was installed 
for 1,225 reefer plugs that are currently 
operating at the CTSP terminal. Solvo 
completed the given project as a turnkey 
solution, which included project design, 
delivery and software installation and 
integration. The project was fully completed 
in four months. 

While it is still too early to give a verdict, 
it can be said that already two instances of 
reefer installation breakdown were averted, 
thereby avoiding any loss or damage of cargo.  

We are hopeful that the given solution 
will take off in Russia and other stevedoring 
companies will follow the example of CTSP 
to raise the efficiency of their business.
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Far left: a view of CtSP container terminal; Middle: the emerson modem; right: Screenshot of Solvo software. 
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