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Massive diffusion of PV System creates reasonable concerns about electrical 
safety of these systems. In Fact PV modules are generators of electricity 
which distribution depends by sun exposure. Even if voltages produced by 
each single module dos not represent a danger, it is also true  that modules, 
normally connected in long series can generate high voltages and lethal 
currents. 
PV-Safe™ system, thanks to an innovative technology, the only one of its 
kind in the world that allows energy production from PV Modules only on a 
specific request. In the absence of conditions to release the electrical 
distribution, all modules are completely inactive and therefore electrically 
safe.  
Differently from similar solutions, PV-Safe™ system owns the following and 
unique characteristics:  

- No need of extra cables, the system uses the same cables of the 
module to request power supply or cut-off. 

- Very low self-consumption (100mW=0,1W) and without loss on the 
original PV module power. The system uses an electronic switching 
system capable to reduce insertion losses to almost zero. 

- Self- Diagnostic Capability through optical signal of the breaking or 
disjunction event at single module level. 

- Intrinsic Safety, in case of failure or emergency the system instantly 
stops energy production. 

- Low Cost  and  long-lasting. 
- Easy to install. 
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o You own a PV System or You have in mind to install 
it? Do You produce PV modules? Are You a PV 
materials’ seller? 

Good! Your contribution will be valuable to safeguard 

environment and  avoid introduction of greenhouse gases in 

the atmosphere. It will also be profitable because in this way 

You will be able to save money on Your electricity bill. 

However, there is something You need to know about Your 

safety and the safety of those who can access to the PV 

Installation, something that is often underestimated. 

As everybody knows, PV modules produce energy when 

exposed to sunlight but not everyone knows that modules 

connected in series are able to produce high voltages (up to 

800V) and lethal currents. 

All PV modules should be produced in compliance with 

electrical safety rules (Insulation Class 2).Did You ever 

thought about what might happen in case of failure or 

accident, for example in case of fire, earthquake or collapse? 

Turning off the electricity of the building should not be 

useful as the modules would continue their production and 

their typical daisy chain should follow in producing voltages 

and lethal currents for the living being. 

If You are a manufacturers, a seller or installers of PV 

products, have You ever thought about the electrical risk  

that hang over Your construction site during the installation 

of PV strings? Modules are 

connected in series during 

their installation and this 

normally happen in the 

daytime. At any module 

insertion, there is an increasing 

in voltage; with only 10 

modules the voltage on the 

cable raises at about 300V. If 

we are placing a very long string, the voltage can reach or go 

beyond 700V! Things get worse if the placement is done in 

winter at low temperature because, in these conditions 

voltage rises further and the humidity can cause dangerous 

contacting exposing live parts to operators. 

Even the maintenance made to repair a broken module of a 

PV System could be fatal for an installer if carried out in a 

total unsafe way. In fact, even if disconnected from the 

inverter is done, the string upon which the installer will 

work, it will always be under power! 

 

Till now all that was inevitable. The good news is that today 

you can choose to live with this risk or equip yours modules 

with PV-Safe™ system that is the only device in the world 

that allows you to stop completely and outright the 

distribution of power at any time you wish. Other attempts 

have been done to achieve this aim but they required the 

addition of several cables, circuitry stiffness as well as high 

costs. PV-Safe™ system requires no additional cables 

because it uses the same wires used by the module to 

produce electricity. A unique and innovative system allows 

module to communicate through power cables thus 

obtaining minimal impact and invasiveness. PV-Safe™ 

system is also equipped with Intrinsic Safety feature: in case 

of damage, the system instantly stops the distribution of 

electricity thus protecting the installer as well as the 

installation. If You are interested in reducing the electrical 

risk of Your PV System to zero, this brochure will illustrate 

You the benefits offered by  PV-Safe™System. 

D 
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Operating Basics 

PV-Safe™ System makes use of two different electronic units able to 

communicate with one another through the DC cables of the PV field (see 

below picture): 

1. The PV-Safe™ Unit, integrated with the junction box of the 

module or connected with the traditional junction box in 

series. 

2. The Controller Unit, placed upstream of the backbone in DC 

immediately before the Inverter on the main backbone in DC. 

 

The PV-Safe™ Unit enables module to supply electricity only on a specific 

request by the Controller Unit. The communication between Master 

Controller Unit and PV-Safe™ Unit occurs by transmitting specific pulses 

on DC cables of the PV field. The electronic equipment, with which PV-

Safe™Units are equipped,  allows to intercept the supply request sent 

along cables without interfering with the normal production of electricity 

as well as with the Inverter normal operation. The enable signal is 

generated by the Master Controller Unit by superimposing on the top of 

the direct current component, produced by modules, a signal interlocked 

at a given frequency. The PV-Safe™ Electronic equipment allows to detect 

the alternating current signal, to block its passage through PV module and 

to pass the signal to the consecutive module thus closing the loop of the 

string (see picture). In the absence of enable signal, PV-Safe™ Units 

spontaneously interrupt the production of electricity by cutting the circuit 

immediately. The disconnection of even only one module causes an 

immediate switching off of all modules connected with the same string. 

PV-Safe™System Advantages 

The realization of PV Systems equipped with PV-Safe™ System gives some 

advantages such as: 

- PV modules setup is realized in total security for the installer as 

modules equipped with PV-Safe™System do not produce 

electricity until the string is completed (Closed string loop) and 

the enable signal is transmitted by Master Control Unit to the 

cables, 

- The disconnection of even only one module (for example 

module failure or its maintenance) causes the immediate 

disconnection of  the other modules that share the same string 

thus bringing to zero the voltage present in each point of the 

string so that it becomes accessible in total safety, 

- In case of assisted emergency, the simple pressure on the 

emergency button placed on the Master Controller Unit 

produces the immediate switching off of all modules connected 

to it, so putting the PV System in electrical safety. With the lack 

of PV production also the Inverter will block its activity so 

interrupting the energy production on Mains, 

- In case of not assisted emergency, the simple interruption of 

the electric supply by the Energy Provider Company produces 

the block of the Inverter as well as the lack production of the 

enable signal causing the switching off of all modules and so 

putting in electrical safety both the Inverter and the whole PV 

System. This feature makes the PV field accessible and safe in 

case of fire, structural damages (such as damages caused by 

wind or snow) or structural failure (such as earthquake or 

collapse). 

- Maintenance operations, (such as PV modules washing) take 

place in total safety for the installer having provided ahead for 

the interruption of the enable signal before turning the PV field 

on.  

- In case of short circuit on a string, the enable signal is cancelled 

by the failure and the whole stringer stops its production thus 

safeguarding the electrical safety. 

- The Master Controller connected with an anti-intrusion device 

(such as photoelectric curtain) allows the automatic 

interruption of energy distribution and to put in electrical 

safety the whole PV field once perceived the presence of 

unexpected or not authorized people (this is very important if 

the PV field is accessible to public or children). 

- The string starts its production progressively and without 

current peaks thanks to a controlled and progressive 

sectioning (lead by an IGBT) made by PV-Safe™ System both 

for closing loop and opening loop events. 

- It is quite simple to detect a faulty module (irregular tension or 

current, excessive temperature) on a string thanks to the 

presence, on the PV-Safe™ Unit, of a light indicator which 

highlights the module inability to supply energy. Suspending 

energy distribution it is possible to prevent further damages to 

the module or in extreme cases to the PV field due to the 

energy produced by the whole string (for example module 

overheating due to a manufacturing defect and the related risk 

of module or environment blaze). 
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PV-Safe™ System Reliability 

PV-Safe™ System has been designed to operate accordingly with the 

Intrinsic Safety Principle that is to say without safety signal (due to failure 

or cables interruption), the System makes a spontaneous and irrevocable 

stop of the energy production and therefore making electrically safe the 

installation. 

The tiny but sophisticated electronics that characterized PV-Safe™unit 

takes from the module almost zero energy and has an insertion loss 

almost void, consequently the PV-Safe™System does not impact 

negatively upon the PV system way of working that is always protected in 

order to ensure maximum safety as well as the performances expected. 

 

Hybrid Switching 

As PV-Safe™ units installed on PV modules carry out switching at every 

sunrise and sunset, it is necessary to preserve the life of the breaking 

devices present in the same units to avoid damages under the action of 

extra-currents produced in the string loop switching. At this purpose the 

PV-Safe™ units make use of a revolutionary hybrid system based on solid 

state breaker in parallel with an electromechanical switch. The solid state 

breaker takes part in the first phase of loop switching bearing all the over 

currents and extra-voltages generated in the closing phase thanks to its 

solid state architecture (Bipolar Transistor with Isolated Gate). 

The solid state breaker is driven by a progressive ramp so avoiding the 

development of dangerous pulses. Nevertheless, once 

closed, these devices causes a voltage drop that in the 

long term could cause overheating as well as insertion 

losses. It is just for this reason that soon after the total 

closure of IGBT breaker, it is also closed the 

electromechanical breaker placed in parallel to the former. 

Contrary to the IGBT, the electromechanical breaker has 

insertion losses equal to zero and the life of its contacts is 

protected by the lack of switching phenomenon that are 

managed by the IGBT. 

In the opening phase the electromechanical breaker takes part once 

again, this time as first, without producing switching waveforms, then it is 

generated a smooth IGBT switch opening that is designed in order to bear 

the switching waveforms without suffering any damages. With this 

innovative technology in terms of life the switching cycles are unlimited.   

Certified Quality and Security  

All PV-Safe™ units are designed to display best performances in the long 
term. To achieve this result all components and design choices have been 
subject of serious work. 
The PV-Safe™ units are certified according to the standards: 

 EN-61730 

 EN-61215 

 EN-60950 B Class 

 EN-61000 
All PV-Safe™ units are manufactured in certified ISO-9001, ISO-14001, 

ISO-18001 European plants and are assembled in accordance to RoHS  EU 

directive. They are also provided of CE certification (certification tests are 

under evaluation). UL Certification has been planned as well. 

Manufacturer’s Information  

Power Engineering ltd. is a young company 

operating in design and development of new 

technologies. Research and Development activities 

represent the core business of this company that is 

reflected in its innovative, technical and strategic 

choices as well as in the identification of the best 

solutions for each projects. Power Engineering ltd. carries out activities of 

research, development and engineering in the following areas: 

 Applied Electronics 

 Microelectronics 

 Renewable Energy 

 Telecommunication 

 Information Technology 

 Telemetry and Remote Sensing 

 Building Automation 

 Biometrics and Biomedical Electronics 

 Optoelectronics 

PV-Safe™ project is one of the results obtained thanks to the best 

vanguard solutions made available by the modern technology identifying 

the most convenient choices for the commercial life of the product and 

carefully selecting the most advanced components. The aim of the 

company consists in its activity, in the excellent quality of the projects and 

in the customer satisfaction. Commitment, perseverance and 

responsibility are Power Engineering essential duties to create customer’s 

confidence granting constant technical support and aligned with 

technological evolution. 
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Description of PV-Safe™ Components 

PV-Safe™ System is made of two components: RBU and MCU. 

The Switching Remote Unit (RBU) must be installed on each module in 

series or where you desire the disconnection take place. There are two 

types of RBU: 

1. RBU integrated in the PV module JBOX (RBU1) designed to be 

assembled on the laminates boards by the PV modules 

manufacturers. This model also incorporate 3 bypass diodes and is 

suitable for modules with 60 poly or mono silicon cells. 

2. RBU in series to the JBOX of a pre-existing module (RBU2). This 

module has been designed to provide conventional modules 

already equipped with JBOX without bypass diodes. 

3.  

 

TECNICAL SPECS RBU1 RBU2 

Dimensions (1) (1) 

Weight (1) (1) 

Bypass Diodes 3 No 

LED indicator Yes Yes 

Protection grade IP65 IP65 

Insulation Class 2 2 

Max. Module Voltage 50V DC 50V DC 

Max. Module Current 15A DC 15A DC 

Self Consumption 100mW 100mW 

Connectors MC4 MC4 

Device Body PPO PPO 

Receiver Frequency 50 ÷ 250 kHz 

Max. System Voltage 1.000V DC 

Switching Capability 800V DC / 15A 

Switching Method IGBT + SPST 

Certifications (2) EN61730 – EN61215 – EN60950 
 

NOTES 
(1) Specs under approval and verification 
(2) EU and “Italian V Conto Energia” Certifications in progress 

UL Certification under evaluation 

 

The Enabling and Control Unit (MCU) must be installed on the PV System 

or partial PV system on the DC backbone immediately before its insertion 

in the inverter input. This Unit, designed to be used in open space, comes 

equipped with: 

1. Emergency button, pushing it the electrical 

production instantly stops on all the PV modules 

connected to the MCU. 

2. Auxiliary Input, by opening the normally closed 

Auxiliary input, it’s achieved what specified in point 

1. This is useful for interfacing photoelectric 

curtains as well as anti-intrusion equipments, 

external devices. 

3. AC mains entry, to be connected to a single-phase 

source that has to be supervised. The lack of power 

supply on this input causes the immediate 

disconnection of all PV modules connected to the 

MCU. 

 

 

MCU TECHNICAL SPECS 

Dimensions (1) 

Weight (1) 

AUX Input Yes, optically-insulated 

Emergency Push Button Si, not automatically armed 

Protection grade IP65 

Power Supply 240V AC 50Hz 

Power Consumption 15W max 

Max. Backbone current 15A DC 

Max. Backbone voltage 1.000V DC 

Insulation Class 2 

Transmitter Frequency 50 ÷ 250 kHz 

Max. Tx Signal Amplitude  (1) 

Grounding Mandatory 

Chassis Boxing Passivated Aluminum 

Certifications (2) EN60950 – EN61000 

 

Power Engineering srl reserve the right to change above mentioned data 
without notification. 

RBU OUTER FACE 

MCU OUTER FACE 

mailto:info@powerengineeringsrl.com
http://www.powerengineeringsrl.com/

