
STS-FREE INFRASTRUCTURES 
Why you should get rid of sts by using tsi-based solutions

TradiTional aC baCkup soluTions Call for sTaTiC swiTChes

Over time, Static Switches have been implemented in AC backup infrastructures to improve on several 
situations :

�� In case of a short circuit downstream in one of your applications, you want a high current to trip the 
breaker protecting your application. If your system isn’t able to provide this current, the STS will switch 
to the grid to provide it.

�� In case of failure of the backup system, the STS will connect the system to the grid (if it is available).

�� In extreme overload conditions when your system isn’t able to provide this current, the STS will switch 
to the grid to ensure the power feed.

We will explain below that the combination of a number of characteristics of TSI provides all the functionality 
you expect from a STS without it’s Single Point of Failure (SPoF) aspect.

Indeed, in case of STS failure, it is not possible to feed the load even if the grid is present and the inverter 
system is up and running.

Loose the STS, loose the load!

Illustrations are non-binding and may include customized fittings
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downsTream shorT CirCuiT :

In case of a short circuit downstream in your application, you need a high current to trip the breaker in order 
to avoid damages to your instalaltion. In a traditional system the STS will detect this condition and switch to 
the grid with virtually no current limitation. 

There are however risks involved with this solution:

�� The non-controlled current from the grid can trip a breaker upstream, if not well dimensioned or 
matched, putting the whole system out of service.

�� The STS is a SPoF; if it breaks down, the applications will lose AC power.

�� All perturbations on the grid will be passed on to the applications

All modules with TSI technology have a built-in boost stage, that can deliver a high current (10 In for 
Modular Inverters and 5 In for Agil UPS) during 20 ms to trip the breaker downstream. This current is 
controlled in time and amplitude and therefore allows for a good selectivity in a safe manner, without the 
SPoF aspect of a STS.

sysTem malfunCTion :

Without modularity an AC backup system is much more sensitive to system malfunction, because in case of 
a problem the whole system will fail. In a redundant modular system designed according to the principles 
of true redundancy, the probability that the whole system fails is almost null, because each module is truly 
independent!

Five key features need to be present in a modular architecture in order for it to be truly redundant : 

1. A full democratic synchronisation 

�� No master-slave configuration; if you have a master in your system what happens when the 
master fails ?

2. An insulated bus control to exchange information between modules

�� Communication is mandatory between modules and therefore the communication bus must be 
isolated from any disturbances from AC and DC input and AC output

Illustrations are non-binding and may include customized fittings
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3. A high local level of intelligence inside each module

�� Modules can fail, but what is important is to have enough intelligence in the module to decide to 
disconnect from the system without affecting the system output. Due to the redundancy the total 
capacity will still be available.

4. Several levels of disconnection 

�� To disconnect properly in case of incident, the modules must have at least 3 levels of 
disconnection at each port

�� Electronic : to react when modules behave differently from each other 

�� Input and output fuse : to react in case of internal short circuit 

�� Input output relay: to isolate the module galvanically from all power busses.

5. A hot swapping possibility without special procedure to follow.

�� To guarantee an easy and safe replacement with a low MTTR (Mean Time To Repair)

TSI-based systems answer positively to each one of these 5 conditions, making them truly redundant.

The probability that a TSI system will fail is negligible and therefore there is no need to provide a means to 
switch to the grid in emergency.

As an additional advantage this will also ensure that the load will never be connected to the grid and all its 
disturbances.

severe overload CondiTions :

Once again, in case of overload conditions, the STS in a traditional system will connect the grid to the load 
in order to take care of the increased power need. This is in all aspects similar to the short circuit conditions 
described above. 

Each TSI-based module is designed to answer to an overload to a certain extent: 

�� 110% of nominal capacity permanently 

�� 15s overload of 150% (inverters) or 130% (Agil UPS). 

�� If a higher overload is expected, this can be obtained by adding an adequate number of extra modules.

However, because of the risks, overload conditions in AC backup systems for mission critical applications, 
should be avoided at all time through careful design and close monitoring. 

We recommend to provide enough reserve capacity and to program the system to generate an alarm when 
the load reaches 75-80% of the nominal power. This will allow the system operator to take the necessary 
measures to prevent overload condition, e.g. by adding extra modules to increase the capacity. 

Illustrations are non-binding and may include customized fittings
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