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1 Summary 
 

As part of the Active Interfaces PNR 70 project, the developed and proposed products will have to 
be characterized and tested for their intended use, according to the current normative framework. 
The first step in doing so is the identification of the requirements applicable on BIPV products, both 
as element for electricity production (such as a photovoltaic module) and as building elements, 
originated by European Standards and National Building Codes (building integration). 

In Project 4 of the Active Interface umbrella project the regulatory framework for BIPV systems is 
identified, with emphasis on requirements of BIPV according to European Directives and Standards 
and Swiss National Building Codes. Since BIPV modules are used both as units for electricity 
production and as building elements, fire safety of BIPV facades (and the whole envelope) is required 
in order to both protect people who can be involved in case of fire (e.g. building inhabitants, 
firefighters…) and avoid economic losses. 

The document helps stakeholders  to clarify the complex normative framework on fire safety, 
provides a summary of all the main prescriptions, provides the complete structure of electro technical 
and building normative encompassing the international, European and Swiss levels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This document, within the research project framework, is conceived as a guideline to support Swiss 
planners and implementers in the application of the main prescriptions derived from the existing 
normative framework. The main requirements and indications linked to the  implementation of 
BIPV systems in building skin (with a special focus  on façade) are highlighted within the text . 
Although the document is conceived as a synthetic summary and guideline regarding the most 
relevant normative, it’s not intended as an exhaustive source of information nor replacing the official 
normative documents developed by authorities and associations.   
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2 Introduction 
 

The use of photovoltaics (PV) in buildings have been subjected to a wide spread in recent years. 
This is due to the technology maturity of PV modules for producing the required electrical energy of 
the building and to the decrease of their price. In order to maintain the confidence into PV modules, 
there is nowadays the need to guarantee higher and higher PV safety requirements. Among these 
requirements, one is represented by fire safety. Indeed, the fire spread can be sharpened by PV 
systems on the roof or façade and, in some cases, there are also additional fire ignition events within 
the module (e.g. junction box overheating) which could be the cause of accidental fires. In particular, 
BIPV fire safety is a topic that involves two main domains: fire safety requirements of PV and the fire 
safety requirements of buildings. Indeed, also according to the electro-technical standard IEC 61730-
2:2016, fire safety requirements for PV modules mounted in or on building envelopes should 
comply with national building and construction regulations and the related requirements. 

In fact, fire safety is one of the essential requirements set in the CPR 305/2011 for construction 
works and products, that has been adopted in the Swiss regulation by means of the Swill Law for 
building products of the 21st of March 2014 (LProdC, BauPG, LPCo) and the Swiss Decree of the 
27th  of August 2014 (OProdC, BauPV, OPCo). As a fundamental preliminary step, it is important to 
remember that fire safety can be considered as a combination of the following properties: 

- Reaction to fire: “response of a product in contributing by its own decomposition to a fire to 
which it is exposed, under specified conditions” (EN 13501-1:2007+A1:2009); 

- Fire resistance: “the ability of a test specimen to withstand fire or give protection from it for 
a period of time” (ISO 13943:2008); 

- Fire propagation that is defined as a “combination of flame spread and spread of fire 
effluent” (ISO 13943:2008)  

The aim of this report is to support the stakeholders in the application of  the normative framework 
and the main issues about fire safety of BIPV products to be used in building facades. So far attention 
has been mainly devoted to conventional PV plants and solar roofs, but more and more PV plants 
are part of the building skin with a growing attention to solar facades. A preliminary document that is 
used as a reference to develop this normative framework is the European non-mandatory standard 
for BIPV modules and systems, namely the EN 50583:2016 part 1 and part 2. Specifically, this 
standard sets that “photovoltaic modules are considered to be building-integrated, if the PV 
modules form a construction product providing a function as defined in the European Construction 
Product Regulation CPR 305/2011. Thus the BIPV module is a prerequisite for the integrity of the 
building’s functionality. If the integrated PV module is dismounted (in the case of structurally bonded 
modules, dismounting includes the adjacent construction product), the PV module would have to be 
replaced by an appropriate construction product”.  

In terms of BIPV qualification, therefore, a BIPV product/system (since it is a functional part of the 
building envelope) is expected to comply with both electrotechnical standards (IEC) and building 
normative (CPR 305/2011 and local regulations). Specifically, with regard to the fire safety 
requirement, at European level  BIPV modules to be used in facades shall be compliant with: 

- the electro-technical standard IEC 61730-2:2016, that includes rules about fire resistance 
and ignitability of PV modules,  

- the relevant building standards about fire safety, which can be defined depending on the 
mounting category of the BIPV modules in facades, as explained in the standard EN 
50583:2016.  
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At Swiss level  the normative framework on BIPV is defined by the following standards: 

• Memorandum about solar systems 2001-15 (VKF)   
• Fire Protection Directive 14-15 “Use of Building Materials” (VKF)   
• Fire Protection Directive 13-15 “Building Materials and Constructive Parts” (VKF)   
• Document on the state of the technique of fire safety compliant with the VKF memorandum 

mentioned above (Swissolar, 2015) 

In particular, this report is subdivided in four sections: the first section includes the fire tests defined 
in the IEC 61730-2:2016 for PV and BIPV modules, the second one is related to the building 
standards related to the evaluation of the fire safety as defined in the EN 50583:2016 and the third 
one includes the Swiss regulations about fire safety requirements of buildings and building products. 
In addition to this, the fourth section includes the basic legal procedures about fire safety that BIPV 
façade installers have to consider. 

 

3 IEC specifications for PV fire safety 
IEC 61730-2 is applied for safety qualification in conjunction with IEC 61730-1. This standard 
attempts to define the basic requirements for various application classes of photovoltaic modules, 
but it cannot be considered to encompass all national or regional building codes. The additional 
testing requirements outlined in relevant ISO standards, or the national or local codes which govern 
the installation and use of these PV modules in their intended locations, should be considered in 
addition to the requirements contained within IEC standard.  

In the previous IEC 61730-2: 2004 the fundamental fire resistance of PV modules serving either as 
roof covering or mounted onto a building over an existing roof was defined through a classes range 
from Class C (fundamental fire resistance), to Class B to Class A (highest fire resistance). A minimum 
fire resistance of Class C was necessary for any building mounted module. The approach was based 
on a testing sequence derived by ANSI/UL 790 as was described in Annex A. A pass criteria was 
set through some conditions of acceptance during the spread of flame or burning brand tests. 

The updated version of the IEC 61730-2:2016 introdu ced a new approach,  including a new fire 
test for PV modules. The standard was prepared by the IEC TC 82 “Solar Photovoltaic Energy 
Systems” (first edition 2004). Since at the international level fire rating classification of the PV module 
or panel has not been reached an agreement, the 2016 version of the 61730-2 standard states that 
the PV modules mounted in or on buildings should comply with national building and construction 
regulations and the related requirements. Table 1 summarizes the fire hazard test for PV modules 
set in the IEC 61730- 2:2016 

 

Test Title  Referenced standards  Based on 61215 -2 

MST 21 Temperature test ANSI/UL 1703:2015 - 

MST 22 Hot-spot endurance test - MQT 09 

MST 23* Fire Test - National/Local code 

MST 24 Ignitability test ISO 11925-2 - 

MST 25 Bypass diode thermal test - MQT 18 

MST 26 Reverse current overload test ANSI/UL 1703:2015  

* Fire tests are locally regulated and typically only required for building integrated or building added products, typically to verify their ability to resist fire from external sources 

Table 1. Fire hazard tests from IEC 61730:2016- chapter 4.5 (table 4). 
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“Fire resistance requirements for a PV module intended for building applications are defined in local 
or national building codes. PV modules as building product – i.e. serving as roof covering materials, 
elements for building integration or that are mounted on buildings – are subject to specific safety 
requirements originating from national building codes. It shall be noted that fundamental 
requirements for fire safety are not internationally harmonized. It is therefore not possible to define 
general requirements for fire safety of PV modules as recognition of test results is commonly not 
practiced. Fire test requirements are to be included as national differences in this standard. Countries 
where resistance of building products to external fire or radiant heat is not covered by building codes 
may refer to Annex B.”1 

Fire tests are nationally regulated and typically only required for building integrated or building 
added products. Hence, the applicability of a fire test does not depend on the Class, but on the 

mounting location2. 

Annex B of IEC 61730-2 specifies also how to use the different standards in order to characterise a 
PV module. It highlights that fire behaviour of PV modules installed on or over a building roof or 
facades is not only related to the flammability characteristic of the module itself but also the 
combination and configuration of roofing material as well as the mounting system of PV modules 
play important roles in the fire rating characterisation and PV module classification process. 

The fire test MST 23 and ignitability tests MST 24 will be discussed in the following. Other IEC tests 
are related to the possible causes of ignition of an electrical fire within the module itself.  

3.1 Fire Test (MST23), IEC 61730-2: 2016 

Since PV and BIPV modules can be subjected to external fire sources, it is important to define its 
fire resistance  that has been already defined in general terms as “the ability of a test specimen to 
withstand fire or give protection from it for a period of time”.  PV modules may be exposed to external 
fire conditions, and therefore should be tested for their fire-resistance characteristics when exposed 
to a fire source originating from outside the PV module, which may include the building on which 
they are installed or into which they are integrated, or from an adjacent building. Fire resistance  
requirements for a PV module intended for building applications are defined in local or national 
building codes as stated by IEC 61730-2:2016, 10.17.1. When local or national building codes about 
fire resistance are not available, the Annex B gives some international and national standards that 
can be used as references to test the fire resistance of PV and BIPV modules: 

• ISO 834-1:1999, Fire-resistance tests – Elements of building construction – Part 1: General 
requirements; 

• ISO 834-3:2012, Fire-resistance tests – Elements of building construction – Part 3: 
Commentary on test method and test data application; 

• ISO 5657:1997, Reaction to fire tests - Ignitability of building products using a radiant heat 
source; 

• ISO 13501-5:2005, Fire classification of construction products and building elements. 
Classification using data from external fire exposure to roofs tests; 

• ENV 1187-1 through -4 , Test methods for roof coverings under the influence of a thermal 
attack of burning brands and radiant heat; 

• ANSI/UL 790:2014 , Standard Test Methods for Fire Tests of Roof Coverings; 
• ANSI/UL 1703:2015 , Flat-plate photovoltaic modules and panels. 

                                                
1 IEC 61730-2:2016, 10.17.1 
2 Table 6 – Required tests, depending on the Class IEC 61730-2:2016 Chapter 5 
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The proposed tests and the classifications are mainly related to roof’s applications or horizontal 
applications. However, the fire resistance can be assessed for the whole building skin system 
depending on the mounting category, as described in paragraph 4.  

3.2 Ignitability Test (MST 24), IEC 61730-2: 2016 

In addition to fire resistance, it is fundamental to assess also the reaction to fire  characteristics of 
PV and BIPV modules. In detail, the evaluation of such a characteristic is performed by means of 
the ignitability test, MST 24 of the IEC 61730-2:2016.  

This test is aimed at determining the ignitability when a PV module is subjected to a direct small 
flame with specific test conditions using vertically oriented test specimens. In detail, it is based on 
the ISO 11925-2 “Reaction to fire tests - Ignitability of products subjected to direct impingement of 
flame - Part 2: Single-flame source test” with some modifications. Indeed, the PV module used as 
specimen is mounted vertically and it is exposed to a fire source for a period of 20 seconds. Then, 
the ignitability is determined evaluating some specific aspects (e.g. if ignition occurs, the maximum 
flame height during the test …) in accordance to the pass criteria defined at the point 10.18.8 of the 
IEC 61730-2:2016.  

However, if the original specifications of the ISO 11925-2:2010 are used to test the PV or BIPV 
modules, the results of this test can be used to assign the reaction to fire classification for building 
products in accordance to the EN 13501-1:2007 + A1:2009 “Fire classification of construction 
products and building elements. Part 1: Classification using data from reaction to fire tests”. Thus, 
as stated in IEC 61730-2:2016 chapter 10.18.1, if the compliance to ISO 11925-2 can be proven by 
existing approvals, the Ignitability Test can be omitted . 
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4 Building regulations about fire safety of BIPV fa cades 
at European level 

The current European version of the IEC international standard (EN 61730-2:2007, EN 61730-
2:2007/A1:2012) does not specify a mandatory fire rating procedure, since consensus on this issue 
has not been reached so far. Fire protection classification is left to national or regional codes. In 
Europe these regulations are only to be found for roof integrated systems (CEN/TS 1187:2012 “Test 
methods for external fire exposure to roofs”) and BIPV (EN 50583-1:2016 “Photovoltaics in buildings 
- Part 1: BIPV modules”, EN 50583-2:2016 “Photovoltaics in buildings - Part 2: BIPV systems”). 

The European roof systems - test methods are: 

a) test 1 – T1 with burning brands; 

b) test 2 – T2 with burning brands and wind; 

c) test 3 – T3 with burning brands, wind and supplementary radiant heat; 

d) test 4 – T4 with two stages incorporating burning brands, wind and supplementary radiant heat. 

In addition, within CENELEC the document CLC/TR 50670:2016 “External fire exposure to roofs in 
combination with Photovoltaic (PV) arrays - Test method(s)” has been recently published (CLC/TC 
82 “Solar Photovoltaic energy systems”). It provides some test methods for an initial assessment of 
fire performance of PV modules on roofs (BIPV - Building Integrated PV, is not covered) without any 
fire rating criteria3 

When PV or BIPV modules are used in facades, the current reference standard to use for BIPV is 
represented by the EN 50583:2016, that sets the regulations for both modules and systems 
depending on the building mounting category. In particular, the mounting categories for facades and 
the relative standards are identified in Table 2.  

Mounting category Definition 
Reference 

Standard from EN 
50583 

Additional Standards 

 

C 

Non-sloped 
(vertically) mounted 
not accessible from 
within the building.  
The PV modules are 
mounted in the 
building envelope at 
an angle between and 
including both 75° 
and 90° with a barrier 
behind preventing 
large pieces of glass 
or persons falling to 
an adjacent lower 
area inside the 
building. 

EN 13501-1 
(reaction to fire)  

 

and 

 

EN 13501-2 

(fire resistance) 

If ventilated 
façades are 
realized the 
ETAG 034:2012  
“Kits For 
External Wall 
Claddings” shall 
be considered. 

The fire resistance 
requirement is not 
applicable to the ventilated 
façade but to the rear load 
bearing wall, while reaction 
to fire requirements shall 
be evaluated in 
accordance with the EN 
13501-1. 

 

                                                
3 Cancelliere P.,, Manzini G.,, Mazzaro M., A review of the photovoltaic module and panel fire tests,  IFIRE SS 
2017 
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D 

Sloped (vertically) 
mounted not 
accessible from 
within the building.  
The PV modules are 
mounted in the 
building envelope at 
an angle of between 
and including both 
75° and 90°. 

If curtain walls 
or double skin 
façades are 
realized the EN 
13830:2003 
“Curtain walling. 
Product 
standard” shall 
be considered. 

In particular, to determine 
fire resistance  
characteristics of curtain 
walls , the EN 1364-3:2014 
“Fire resistance tests for 
non-loadbearing elements. 
Curtain walling. Full 
configuration (complete 
assembly)” and the EN 
1364-4:2014 “Fire 
resistance tests for non-
loadbearing elements. 
Curtain walling. Part 
configuration” shall be 
used and, then, the 
resulting performance shall 
be classified in accordance 
with EN 13501-2.  

Table 2. Reference standards for assessing fire safety performances of BIPV facades 

When laminated PV or BIPV modules are used in BIPV facades, their reaction to fire shall be 
determined in accordance with the EN 13501-1:2007 + A1:2009.  

However, in general, since consensus on this issue has not been reached so far at 
European level, Fire protection classification and regulation is left to national or regional 

codes. 

However it has to be remarked that at Swiss level the fire classification of construction materials is 
carried out according to the relevant European standards. E.g. in the AICAA/VKF normative the 
reaction to fire classes are correlated with EN standards (Figure 3). The classification of construction 
materials is carried out on the basis of recognized tests that must be performed by accredited 
laboratories.  

 

More in  general, concerning building standards, the CPR 305/2011 for construction works and 
products, has been adopted in the Swiss regulation by means of the Swill Law for building products.  
Indeed with the aim of reducing technical barriers to trade, Switzerland has come under the 
Convention between the countries of the European Union (EU) and the European Free Trade 
Association (EFTA) committed to the adoption of European Standards (EN).  

The following further specifications are available from EU normative for Fire classification of 
construction products and building elements. For some construction systems such as curtain walling 
and wall claddings specific prescriptions are available and they are also applicable as Swiss 
standard. In this case Switzerland has not expressed reservations to European Standard EN 13830 
on curtain wall and described them as SN EN 13830: 2003, accepted it in Swiss Standards4. To 
check the specific applicability of EU normative in Switzerland the SIA normative catalogue has to 
be considered http://www.sia.ch/it/servizi/sia-norm/catalogo-delle-norme/norme-internazionali/.  

                                                
4http://www.sia.ch/fileadmin/content/download/sia-norm/korrigenda_en/Titel-NaVoNA_13830_2003_d_2008-
12.pdf. Late accessed: 2018, April 
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4.1 EN 13501-1:2007 + A1:2009 “Fire classification of construction 
products and building elements. Part 1: Classification using data from 
reaction to fire tests”  

This standard provides procedures and criteria for determining the reaction to fire classes of 
construction products. For instance, Table 3 describes the classes of reaction to fire performance 
for construction products. 

Class  Test methods  

A1 ISO EN 1182 and ISO EN 1716 

A2 ISO EN 1182 or ISO EN 1716 and EN 13823 

B EN 13823 and ISO EN 11925-2 (exposure 30s) 

C EN 13823 and ISO EN 11925-2 (exposure 30s) 

D EN 13823 and ISO EN 11925-2 (exposure 30s) 

E ISO EN 11925-2 (exposure 15s) 

F No performance determined 

Table 3. Class of reaction to fire performance 

Generally speaking, the indicative performances of reaction-to-fire classes are described in the 
following Table 4: 

Class Performance  Fire scenario and heat 
attack Examples of products 

A1 No contribution to 
fire 

Fully developed 
fire in a room 

At least 60 kW/m2 Products of natural stone, concrete, bricks, 
ceramic, glass, steel and many metallic 
products 

A2 No contribution to 
fire 

Fully developed 
fire in a room 

At least 60 kW/m2 Products similar to those of class A1, 
including small amounts of organic 
compounds 

B Very limited 
contribution to fire 

Single burning 
item in a room 

40 kW/m2 on a 
limited area 

Gypsum boards with different (thin) surface 
linings 

Fire retardant wood products 

C Limited contribution 
to fire 

Single burning 
item in a room 

40 kW/m2 on a 
limited area 

Phenolic foam, gypsum boards with different 
surface linings (thicker than in class B) 

D Acceptable 
contribution to fire 

Single burning 
item in a room 

40 kW/m2 on a 
limited area 

Wood products with thickness ≥ about 10mm 
and density ≥ about 400 kg/m3 (depending on 
end use) 

E Acceptable 
contribution to fire 

Small flame 
attack 

Flame height of  
20 mm 

Low density fibreboard, plastic based 
insulation products 

F No performance 
requirements 

− − Products not tested (no requirements) 

Table 4. Indicative performance descriptions and fire scenarios for Euroclasses. Source: Innofirewood 
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The reaction-to-fire classes can be determined depending on the results of the tests  that are 
specified in the following standards: 

• EN ISO 1182 “Non-combustibility test” , it allows to identify if products that will not, or not 
significantly, contribute to a fire, regardless of their end use; 

• EN ISO 1716 “Heat of combustion test” , for defining the potential maximum total heat 
release of a product when completely burning, regardless of its end use. It allows to the 
determinate both the gross heat of combustion (PCS) and the net heat of combustion (PCI); 

• EN 13823 “Single burning item test” , for evaluating the potential contribution of a product 
to the development of a fire, under a fire situation simulating a single burning item in a room 
corner near to that product. Specifically, it allows to define additional classifications for 
smoke production (s1, s2, s3); 

• EN ISO 11925-2 “Ignitability test” , it allows to state the ignitability of a product under 
exposure to a small flame. In particular, it allows to provide additional classifications for 
flaming droplets/particles (d0, d1, d2). 

4.2 EN 13501-2:2007 + A1:2009 “Fire classification of construction 
products and building elements. Part 2: Classification using data from 
fire resistance tests, excluding ventilation services” 

The fire resistance classification is based on the evaluation of the following performance 
characteristics: 

R – Loadbearing capacity, that means “the ability of the element of construction to withstand fire 
exposure under specified mechanical actions, on one or more faces, for a period of time, 
without any loss of structural stability”; 

E – Integrity, that means “the ability of the element of construction that has a separating function, 
to withstand fire exposure on one side only, without the transmission of fire to the unexposed 
side as a result of the passage of flames or hot gases”; 

I - Thermal insulation, that means “the ability of the element of construction to withstand fire 
exposure on one side only, without the transmission of fire as a result of significant transfer of 
heat from the exposed side to the unexposed side” 

As well as other characteristics such as the radiation (W), the mechanical action (M), the self-
closing (C), the smoke leakage (S), the “soot fire” resistance (G) and the fire protection ability 
(K). 

Specifically, such performances have to be assessed by means of specific tests that are defined 
depending on the type of façade  as defined in the EN 15301-2. For instance, the fire resistance 
tests of non-loadbearing elements relevant for this report are:   

• EN 1364-3 and EN 1364-4 for curtain walls, in accordance with the harmonized standard 
EN 13830:2003; 

• ETAG 034:2012 for ventilated facades.  
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4.3 SN EN 13830:2003 “Curtain walling. Product standard”  

Reaction to fire 

The reaction to fire of components used in curtain walling kit should be evaluated when relevant. 
Specifically, “the response of components is determined depending on their contribution by their own 
decomposition to a fire to which they are exposed”. The test methods to evaluate the reaction to fire 
performance are defined in the standard EN 13501-1:2005. In detail, the “materials to be considered 
belonging to the Class A1 without test are listed in the EC Decision 96/603/EC”.  

Annex E describes the conditions for mounting and fixing for the relevant test procedure and the field 
of direct application. Specifically, it sets the following relevant components: profile, infill, sealing 
between infill and profile and organic coating/top layers.  

What is important to highlight is that “components with their own product standard (e.g. glass 
products) do not need to be re-tested”. 

Fire resistance 

The fire resistance of the curtain wall is defined as the “ability to provide integrity (E), integrity and 
insulation (EI) and integrity and radiation (EW) in the event of fire, for a given period of time”. 

The fire resistance performances of the curtain wall shall be tested in accordance with EN 1364-
3:2014 in the complete configuration, but if fire resistance properties are demanded only to the 
spandrel area, the standard EN 1364-4:2014 for partial configurations can be used. Then, the 
resulting performances shall be classified in accordance with EN 13501-2:2005. 

Fire propagation to upper levels 

The fire propagation is defined as “the ability of curtain walling kit to limit the spread of fire and smoke 
to adjacent parts of the same works for a certain amount of time (…)”. It means that the curtain wall 
shall be able to limit the transmission of fire and smoke though its components. To assess this 
performance, the EN 1364-4:2014 for partial configuration shall be used and test results shall be 
classified in accordance with EN 13501-2:2005. 

4.3.1 EN 1364-3:2014 “Fire resistance tests for non-loadbearing elements. Curtain walling. Full 
configuration (complete assembly)” 

Method applicable to curtain walling with fire resistant glazing outside the spandrel area - 
fully fire resistant curtain walling. 

4.3.2 EN 1364-4:2014 “Fire resistance tests for non-loadbearing elements. Curtain walling. Part 
configuration” 

Method for determining the fire resistance of parts of curtain walling and of the perimeter 
seal. It examines the “fire resistance to internal and external fire exposure of the spandrel 
panel, or the perimeter seal, or the fixing of the framing system used to attach the curtain 
walling to the floor element, or combinations thereof”.  

  



 

Fire Safety for BIPV Active Interfaces PNR 70 Project 4 13 
 

4.4 ETAG 034:2012 “Kits for External Wall Claddings” 

This ETAG does not include external wall claddings made of glass, which can be covered by CUAPs 
(Common Understanding of Assessment Procedure) based on this ETAG with additional 
requirements. This document is divided into: 

- Part I: covers only the external claddings and associated mechanical fixings intended to be 
used with a ventilated air space, 

- Part II: covers the kit of all the components of claddings (external cladding element and their 
fixing devices, the subframe and their fixings to an external wall, and any insulation layer) 
intended to be used with an air space, ventilated or not. 

External wall claddings are considered as ventilated when: 

• The distance between the cladding elements and the insulation layer or the substrate 
accordingly (ventilation air space) amounts to at least 20 mm. This air space may be reduced 
locally to 5 to 10 mm depending on the cladding and the subframe, provided that it is verified 
that it does not affect the draining and/or ventilation function, 

• Ventilation openings are envisaged, as a minimum, at the building base point and at the roof 
edge with cross-sections of at least 50 cm2 per linear meter 

Reaction to fire 

The reaction to fire performance of cladding kits shall be in accordance with laws, regulations and 
administrative provisions applicable to the kit in its intended use application. If glass modules are 
used as cladding elements, the reference standards for glass shall be used. 

Fire resistance  

The fire resistance requirement is not applicable  to the cladding kits but it shall be applied to the 
rear load-bearing wall because the cladding kit alone does not meet any fire resistance requirements. 
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5 Swiss normative requirements for BIPV fire safety  
Since 1st January 2017, the set of fire protection regulations has been updated by the Swiss 
Association of Cantonal Fire Insurance Underwriters (VKF). This legislative framework includes: the 
fire protection norm (main objectives and concepts), the fire protection directives (what should be 
done operatively), the explanatory notes (integrations), additional fire protection documents as well 
as some memorandums about specific building systems. The Swiss reference documents applicable 
for BIPV products are: 

- Memorandum about solar systems  2001-15 (VKF)   
- Fire Protection Directive 14-15 “Use of Building Ma terials”  (VKF)   
- Fire Protection Directive 13-15 “Building Materials  and Constructive Parts” (VKF)   
- Document on the state of the technique of fire safe ty compliant with the VKF 

memorandum mentioned above (Swissolar, 2015) 

 

Figure 1. Overview of Swiss fire prevention regulations for buildings (updated in 2017) 
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5.1 Memorandum on fire safety-solar systems (2001-15, VKF) 

The document VKF 01.01.2017 / 2001-15 (Promemoria Antincendio Impianti Solari)  is the 
memorandum for fire prevention that includes the essential criteria to be observed and the safety 
objectives to reach.  

The basic reference typologies are distinguished as:  

1 Building Integrated Systems 

Solar systems used as building components in facades and roofs. Such solar building components 
replace the outer layer of conventional roofs and the cladding elements of facades, instead of stone, 
metal or wood panels. Solar systems can be integrated both into new buildings and existing 
buildings, which are subjected to the façade and/or roof renovation 

2 Building Added Systems 

Solar systems used as independent building components to be added to roofs and/or facades. The 
conventional outer layers of roofs and facades are affected by solar systems only for their fixing 
points. Such kind of systems can be applied to every type of buildings. 

The essential criteria and the safety objectives are related to the electrical behaviour or installation 
of the PV modules, as to the contribution of the PV module in a fire.  

As general goal of protection for  electrical safety  the following safety objectives are defined 
(3.1.1): 

• compliancy with the fire safety goals of the fire protection norm (art. 8); 
• solar systems can not cause, during operation and in case of failure, a non-allowed increase 

of the hazard; 
• solar systems must not affect the fire control equipment (such as fire protection systems, fire 

walls, etc.) 

and generic prevention measures are suggested as listed in 3.1.3 (e.g. laying the DC cable in 
channels for electrical installation with the respective fire resistance class, use short DC lines and 
install the inverter near the PV modules…). 

As general goals regarding the contribution of the PV module applied/integrated in  the building 
skin in a fire, the following safety objectives are defined (3.2.):  

1 In case of not compliant solar system installation/functioning/maintenance, it shall be neglected a 
not admitted increase of the danger related to the formation and propagation of the fire5. Therefore, 
the objectives of fire protection should also be applied to solar systems. 

2 In principle, the current fire protection norms shall be observed 

3 Solar systems applied to the building, with the incombustible external layer, can be mounted on 
flat or sloped roofs, in compliancy with the fire prescriptions, without any further requisite about fire 
protection6 

4 Solar systems must not affect the effectiveness of fire protection devices such as fire resistant 
walls or smoke and heat evacuation systems (SHE). In particular, the requirements of the 
Explanatory Notes 100-15 "Fire resistant walls" must be respected  

                                                
5 Further details are not provided. This topic represents today a missing gap on which further investigations 
should be done to analyse in detail the BIPV façade/roofs performance and give recommendation 
6 Specification referred only at roofs. Facades are not mentioned 
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5 When using solar systems, the requirements of the Fire Protection Directive 14-15 "Use of building 
materials" related to the reaction to fire of roof constructions and of external wall constructions in 
relation to stratified structures (outer layer, thermal insulation layer, etc.) shall be respected.  
   
 
 
In particular, solar systems on external walls shall be compliant with the requirements of section 
3.1.1.2 of the Fire Protection Directive. Photovoltaic modules (PV) characterized by a glass/glass or 
a glass/foil structure, which are used as a roof covering component, shall be considered as a not-
combustible upper layer, if the outer layer is made  of RF1 materials and the overall thickness 
of the foil layer measures a maximum of 1.5 mm 7. 
 
 

Also in this case, some prevention measures are included.  

- in the case of building-integrated solar systems larger than 1200 m2, the roof or the underlying 
material must be RF1. An inflammable roof or underlying material for a surface larger than 
1200 m2 can be used if there is a subdivision into fields ≤ 1200 m2 with a RF1 material at 
least 0.5 m wide. Mounting frames made of building materials of the RF3 are permitted. 
Constructions must consist of at least building materials of RF3 (cr).  
 

- Building-integrated solar systems must be separated from the spaces / rooms at risk of fire 
by means of a crawl space for the whole surface, characterized by airtightness to dust and 
safety as a walkable path. For instance, they can be used: 

o wood sheets processed as RF3 building materials; 
o profiled sheets or building slabs as RF1 building materials. 

- When solar systems are on roof and external walls nearby fire resistant roofs, they shall 
guarantee that fire does not spread across. 
PV modules / systems must have a minimum distance of 2 m from the openings of the SHE 
systems or a proof must be provided by the system supplier in order to demonstrate that 
there is no influence on wind dynamics and on required opening angle. 

- If temperatures are envisioned to be greater than 85° C in the area of the solar systems, the 
construction products must be resistant to heat for a long time. 

The constructive details of these solutions are pro vided in the Document on the Stat of 
Technique-Swissolar, 2015, chapter 8.3.1. Some refe rence details are following reported in 
Figure 2.They are mainly referred to roof solutions .  

                                                
7 Facades are not mentioned  
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Figure 2. Constructive Details (Documents on the Stae of Technique, chapter 8.3.1, Swissolar 2015. Source: 
http://www.swissolar.ch/fileadmin/user_upload/Shop/Documento_sullo_stato_della_tecnica_impianti_solari.pdf)  
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5.2 Fire Protection Norm (1-15) 

This norm defines the following objectives  for achieving the fire protection of buildings: 

- ensure the safety of people and animals; 
- reduce the risk of fires and explosions, as well as limit the spread of flames, heat and smoke; 
- limit the spread of fire to neighbouring buildings and installations; 
- maintain for a certain period of time the bearing capacity of the structure; 
- allow the intervention of fire rescue forces, ensuring also their safety. 

The criteria for the requirements  depends on: 

- the building type, location, risk to the neighbourhood, size and use; 
- the building geometry and number of floors: 

• low-rise building (h ≤ 11 m); 
• mid-rise building (h ≤ 30 m); 
• high-rise building (h> 30m); 
• small building; 
• accessory building; 

- the concentration of people; 
- fire load and fire resistance of the materials, as well as danger of the spread of smoke; 
- danger due to the intended use and actual use; 
- the possibility of fire intervention by firefighters. 

However, this norm introduces the main concepts of building materials and construction parts , 
as defined in Table 5. 

 

Building Material Construction Part 

Materials used for the realization of 
buildings, technical systems and parts of 
the construction, for which the reaction 

to fire  is required (art. 23) 

Building elements that have to be 
compliant with the fire resistance  

requirements (art. 26) 

The building materials are classified 
according to regulated tests (...). It is only 

permitted to use inflammable building 
materials if they do not cause an 
unacceptable increase in risk. (...) 

The construction parts are classified 
according regulated tests (...). The 

duration of fire resistance  is crucial 
(...). 

Table 5. Definitions of building materials and construction parts. Source: VKF 

  



 

Fire Safety for BIPV Active Interfaces PNR 70 Project 4 19 
 

5.3 Building materials and construction parts (Directive 13-15, VKF) 

The Swiss Fire Directive 13-15 “Building materials and parts of the construction” (01.01.2017 /13-
15): 

- regulates the classification of building materials and constructi on parts  based on the 
EN and AICAA classification systems; 

- establishes the fire resistance classes  to be applied in Switzerland, according to EN, for 
the different parts of the building  according to the role, the load-bearing function, 
compartmentation, etc. 

5.3.1 Building materials: fire reaction 

The reaction to fire of building materials is evaluated with specific tests and they are classified as 
shown in Table 6. 

Class  Description  

RF1 No reaction to fire 

RF2 Minimum reaction to fire 

RF3 Fire reaction allowed 

RF4 Reaction to fire not allowed 

Materials with 
critical behaviour 

Material producing inadmissible effects under fire due to their production of 
smoke and/or to the drop/fall of incandescent material fragments and/or to 
their corrosivity, etc… 

Table 6. Reaction to fire classification for building materials. Source: VKF 13-15, chapter 2.1 

Layered constructions containing combustible building materials are generally assigned to the RF1 
group to the extent that they are completely enveloped by a K 30-RF1 material. 

The classification of construction materials is carried out according to the relevant European 
standards. 

In chapter 2.4 of the normative the reaction to fire classes defined in the AICAA regulations are 
correlated with EN standards (Figure 3). 
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Figure 3. Example of correlation between reaction to fire classes and the EN 13501-5:2009. Source: VKF 
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Testing (chapter 2.5) 

The classification of construction materials is carried out on the basis of recognized tests that must 
be performed by accredited laboratories. 

 

Multilayer and heterogeneous construction materials are examined both as a whole and in layers. A 
global examination of the building material is sufficient, if this allows a correct evaluation of the 
reaction to fire 
 
If test procedures are missing, or their results are not reliable, senseless or not replicable, it is 
necessary to choose other appropriate procedures8. 

When, for a particular use, construction materials cannot be assessed in an appropriate manner on 
the basis of the recognized tests, they must be subjected to an additional examination at real sale 
on the request of the fire protection authorities. The test conditions must be established together with 
the fire protection authorities. 
 

Following treatments (e.g. cleaning, painting) or other aspects related to the use or operational 
conditions (e.g. thermal and mechanical stresses) must not modify the properties of the building 
materials so that they no longer satisfy the technical requirements for initial fire protection. 

 

5.3.2 Parts of construction: fire resistance 

With regard to the construction parts , the assessment of the duration of fire resistance  (that is, 
the minimum duration, in minutes, during which a component of the construction must meet the 
requirements) is evaluated in accordance with the crucial REI requirements defined in the EN 13501-
2: 2005. In the chapter 3.1 of the normative the classification of the construction parts according to 
the EN normative is reported. 

The fire resistance of building components and constructions are classified in different fire resistance 
classes or combinations of those. The different fire resistance classes specify different performance 
criteria. Normally the fire resistance classification is followed by as a time limit in minutes 15, 30, 45, 
60, 90, 120, 180, 240, or 360 which shows the time the performance criteria is fulfilled during a 
standardized fire test. 

 

Requirements for the classes 

R                   Load bearing capacity 

E                   Integrity 

I                    Insulation 

W                  Radiation 

M                  Mechanical resistance 

C                   Self closure 

S                   Smoke leakage 

K                   Fire protection (coverings) 

                                                
8 See EU normative, as a possible reference to established together with the fire protection authorities 
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R                   Load bearing capacity 

The load bearing capacity, R, is the ability for a building element to resist a fire when exposed on 
one or several sides and when supporting an external load during a time period without losing its 
stability. The performance criteria varies on the type of construction. The two following things are 
distinguish between: Elements that are loaded in bending (for example floor structures and beams 
or compression in walls) where the requirements are the rate of deformation and maximum 
deformation. Elements that are axial loaded (for example columns and walls) where the requirements 
are the rate of deformation and maximum deformation. 

E                    Integrity 

The integrity E is the ability of a test specimen of a separating element of building construction, when 
exposed to fire on one side, to prevent the passage through it of flames and hot gases and to prevent 
the occurrence of flames on the unexposed side. The requirements are the following: 

 - cracks gaps of certain dimenisons 

- ignition of a cotton wool pad 

- sustained flaming on the unexposed side 

I                     Insulation 

The insulation is the ability of a test specimen of a separating element of building construction when 
exposed to fire on one side, to restrict the temperature rise of the unexposed face to below specified 
levels. 

W                  Radiation 

The radiation W is the ability of the element of construction to withstand fire exposure on one side 
only, so as to reduce the probability of the transmission of fire as a result of significant radiated heat 
either through the element or from its unexposed surface to adjacent materials. The element may 
also need to protect people in the vicinity. 

M                  Mechanical action 

The mechanical action M is the ability of the element to withstand impact, representing the case 
where structural failure of another component in a fire causes an impact on the element concerned. 
The test is carried out immediately after the building element has been tested during a certain time 
for another classification (R, E or/and I). 

C                   Self closing 

The self closing C is the ability of an open door or window to close fully into its frame and engage 
any latching device that may be fitted, without human intervention, by stored energy, or by mains 
power backed up by stored energy in case of power failure. 

S                    Smoke leakage 

The smoke leakage S is the ability of an element of construction to reduce the passage of hot and/or 
cold gases or smoke from one side of the element to the other to below specified levels. 

K                   Fire protection ability (coverings) 

The fire protection ability K is the ability of a wall or ceiling covering to provide for the material behind 
the covering protection against ignition, charring and other damage for a specified period of time. 
Coverings are the outermost parts of building elements, such as walls, floors and roofs. 
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Depending on the different construction parts (load-bearing elements, non-load-bearing elements 
...), there are different fire resistance requirements : Table 7 includes the EN requirements 
(better specified in chapter 3.1 of 13-15 normative) and Table 8 includes the AICAA requirements 
previously adopted (better specified in chapter 3.2 of 13-15 normative. Moreover, there is a 
correlation table between these requirements classes (Figure 4, partially taken from chapter 3-4 of 
13-15 Annex). 

 

It has to be noted as in this normative there is no t any reference to solar systems. 

 

EN fire resistance requirements  

Load -bearing elements 
of the building (R) 

In particular, pillars and beams 
 

R30, R60, R90, R120, R180 and R240 

Load -bearing and 
partitioning elements 
(REI) 

In particular, walls, ceilings and roofs REI30, REI60, REI90, REI120, REI180 and 

REI240 

Non load -bearing 
elements and 
partitioning elements (E 
or EI) 

In particular, partition walls with or without 
windows, ceilings, furniture fire doors, fire barriers 
and closures to come. Including curtain walls with 
partitioning function 

E30, E60, E90, E120, E180, E240, 
EI30, EI60, EI90, EI120, EI180 and EI240 

Coatings (K) Walls coverings or ceilings capable of protecting 
the underlying material so that, within the set time, 
it does not fire, not carbonize or not have other 
damage 

K30 and K60 

Table 7. EN fire resistance requirements 

 

AICAA fire resistance requirements  

Load -bearing elements, 
load-bearing and 
partitioning elements, 
non-load-bearing 
elements and 
partitioning elements 
(F) 

Pillars, beams, walls and ceilings (with associated 
elements) 

F30, F60, F90, F120, F180 and F240. The 

parts from F90 to F240 must be in by RF1 

building material. 

Associated Ceilings: F30, F60, F90, F120 

and F180 

Associated coatings: F30, F60, F90, F120 

and F180 

Intumescent paint: F30 and F60 

Watertigh t doors in 
smoke and flames (R) 

e.g. horizontal and inclined windows 
 

R30 and R60 

Fire door  (K) Fire doors for technical systems  K30, K60 and K90 

Fire barriers (S)  
 

For closing the passages of the cables and pipes 
through walls and ceilings 

S30, S60 and S90 

Table 8. AICAA fire resistance requirements 
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Figure 4. Correspondence between the AICAA classification and the classification according to EN. 
Source: VKF 
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5.4 Use of building materials in building skin (Directive 14-15, VKF)  

Depending on the final use of building materials, there are specifications on their requirements, which 
are described in the Directive 14-15 (01.01.2017) “Use of building materials” in accordance with the 
constructive systems defined in the Norm 1-15. 

In detail, the use of inflammable building materials is allowed on ly if they do not cause an 
unacceptable increase in risk . The following criteria are used for the evaluation of the risk: 

• the reaction to fire, smoke formation, dripping/fall of incandescent material, heat generation 
and development of hazardous combustion gases; 

• the nature and quantity of the substances used; 
• the concentration of people; 
• the building geometry; 
• the building type, location, size and intended use, installations or fire compartments. 

In detail, concerning the building facades, the chapter 3 of 14-15 reports the specifications of the 
requirements depending on : 

• the building geometry  (chapter 3.1 14-15); 
• the type of constructive system (chapter 3.2 14-15): 

5.4.1 Building geometry 

Concerning the building geometry (chapter 3.1 14-15): 

 
Building geometry  Requirements  

Mid-rise buildings  
(11 m<h ≤ 30 m) 

1 If combustible building materials are used to make 
exterior wall cladding and / or thermal insulation, access  
to the respective façade surfaces must be guaranteed to 
the firefighters involved in shutdown operations. 

  2 The combustible cladding of the external façades and / 
or the combustible thermal insulation must be subdivided 
so that, before the firefighters intervention, a fire on the 
external wall can not propagate beyond the distance of 
two floors  above the floor where the fire has started. 

3 If the outer layer of the roof cover is combustible, access 
must be guarantee to the respective roof surfaces from the 
outside (e.g. firefighter vehicle with aerial platform) or a 
ladder to the roof must be constructed. 

High-rise buildings (h> 30m) 1 The external wall of tall buildings must be constructed 
with RF1 building materials. Tiles made of synthetic 
material and punctual fixing elements of the thermal 
insulation, as well as the parts of the construction with an 
irrelevant surface, are excluded. 

2 Multi-layer constructions containing combustible building 
materials are generally assigned to the RF1 group to the 
extent that they are completely enveloped by a K 60-RF1 
material. Intermediate spaces should be filled with RF1 
building materials so that no gaps remain. 

Table 9. Requirements for building materials depending on the building geometry 
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5.4.2 Building facade construction technology 

Concerning the type of constructive system for façade building ski ns : 

• Standard construction 
In buildings made according to the concept of standard construction, the glued 
coating systems for external walls and / or the glass elements (e.g. elements for SSG 
facades), which are carried out without a mechanical safety device, must be realized 
with a construction recognized, or equivalent, from AICAA; 

• Wall with thermal insulation 
Mid-rise buildings can have walls with inflammable thermal insulation elements. Such 
elements must be manufactured according to a recognized system from AICAA or 
equivalent. Alternatively, fire perimeter strips realized with the RF1 group materials 
(melting temperature ≥ 1'000 ° C) with a minimum height of 0.2 m can be installed at 
each floor (Figure 5); 

 

 

Figure 5. Mid-rise building – Fire perimeter strips for walls with inflammable thermal insulation elements. Source: VKF 

 
• Ventilated facades 

1. The ventilated facades of mid-rise buildings must be built with elements 
recognized from AICAA or equivalent if the walls of the external wall and / or the 
rear ventilation area are insulating materials.  For all the buildings, the fixings of 
the ventilated facades, which are within the thermal insulation, must be made at 
least with building materials RF3 (cr); 

2. In low-rise and in mid-rise buildings, external wall claddings can be fixed on plank 
substructures made of RF3 (cr) building materials.  

3. For all buildings, the fastenings / fixing devices of the ventilated façades, which 
are located inside the thermal insulation, must be made at least with RF3 (cr) 
building materials.  
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• Double skin facade  
The double skin facades in the front of multiple contiguous floors have to be 
constructed with RF1 building materials. With additional measures, the use of 
flammable building materials is possible (see paragraph 5.4). 
 

 

Figure 6. Double skin façade details. Source: VKF 14-15 

 

The Explanatory note 102-15  specifies measures for the use of building materials not having RF1 
for double skin facades. In detail, three types of double skin facades are identified and specifications 
on building materials are described: 

• Type A: façade segmentations with fire resistance 
Fire compartments shall be continued in the intermediate zones with a segmentation with fire 
resistance EI 30, using an extinguishing system E 30. The segmentation is to be connected 
hermetically to secondary façade (...). If the extinguishing system is used to protect also the 
intermediate zone, building materials RF3 (cr) can be used as for the outer wall; 

• Type B: without segmentation or with segmentations without fire resistance  
There are not fire compartments and the building must be equipped with an extinguishing 
system. If the extinguishing system is used to protect also the intermediate zone, building 
materials RF3 (cr) can be used as for the outer wall and for the thermal insulation layer of the 
facade (...); 

• Type C: outer wall with fire resistance 
The outer wall should have fire resistance E 30. 
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5.4.3 Fire reaction performance of building skin layering   

In the Directive 14-15 more specific definitions of Fire Reaction performance for the building 
skin layering  are detailed for external walls (Table 3.2.8), roof constructions (3.3.2) and  building 
skin construction (4.2), as following summarized. 

External walls 

An external wall of the building skin is defined in the Directive 14-15 Annex I with a multi-layered 
construction mainly divided in two functional parts : 

- Building skin (the outer layerings of the cladding, part B) 
- Building skin construction (the load-bearing part, including C and D) 

The details on the sectors and layerings, as illustrated below, are reported in the Directive text. 

 

   Building skin      Building skin construction 

According to this construction scheme, tables reported in the Directive (see, as example Table 10 ) 
define the fire reaction requirements for the construction concept considering: 

- Building height  (low, medium and high-rise buildings as previously defined) 
- Building function  (residential or other uses) 
- The main building skin parts , namely the external cladding, the thermal insulation layer, 

eventual translucent elements and classified systems 
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Table 10. Table with the requirements of Fire reaction for external walls, Directive 14-15 chapter 3.2.8 

In the Annex of the Directive 14-15, chapter 3, are also reported sampling construction typologies 
and scenarios for building skin (wood construction, massive construction, and steel construction, see 
as example Figure 7) with the specification of the reference functional parts for the application of the 
fire reaction requirements defined in the Tables. 

 

Figure 7. Reference sample building skin for a wood construction, Directive 14-15 – Annex chapter 3. 
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Roofs 

The same approach is adopted for roof constructions in 3.3.2 of the Directive 14-15 

 

Building skin construction 

Further general requirements and specific fire reaction requirements are provided in the chapter 4 
of the Directive 14-15 for the building skin construction in case of emergency routs and internal 
rooms. 

 

 

General note for reading the document 

The assessment of the fire requirements for a PV/BIPV component used as a façade element, 
according to the existing building normative framework in force in Switzerland, has to be done 

considering, apart from the general applicable requirements, the mounting conditions, the building 
geometry, the building function/use, the type of constructive system, the layering of the building 

skin and the construction technique. The verification of fire safety for a BIPV component/systems, 
in principle, has to consider the satisfaction of both building (national/local) and electro technical 

norms (IEC). As reported in chapter 3, in the recent 61730-2:2016, the compliance of a PV product 
with local building norms generally should ensure also the satisfaction of IEC requirements for fire 

safety. E.g. it’s been highlighted in 3.2. as a building test according to ISO 11925-2:2010 (and 
classification according to EN 13501) can replace the IEC MST 24 test for the reaction to fire. 

Moreover, concerning building standards, the CPR 305/2011 for construction works and products, 
has been adopted in the Swiss regulation by means of the Swill Law for building products so that 
also EU harmonized standards can be used as a reference. However, according to the existing 

framework, it’s not possible to define a priori, for a given PV component (e.g. a standard produced 
PV module), its general applicability or suitability to be implemented in the building skin, if not 

referring the verification to specific contextual scenario and in a specific case where all the 
construction details and the relevant other parameters are known and defined. 

Every producer, by testing its product for reaction to fire of building products, can obtain a 
correspondent classification according to the VKF 13-15, chapter 2.1 (e.g. RF 1, RF2, etc.). In 
product datasheet the correspondent classification should be reported. Then, by verifying the 
compliance with the prescription set by Directive 14.15, it can be checked by the implementer 

(architect, installer, etc.), for each specific case, the applicability for building types and building skin 
technologies.  

In the documents are highlighted the main fire prescriptions/requirements for the design and 
implementation of BIPV facade, as emerging from the current normative building framework, to 

support the stakeholders in the reading, interpretation and applicability of the existing rules. 

As stated in conclusions, since the peculiarities and the performance of an active BIPV façade are 
not specifically addressed in existing codes, further investigation should be developed both at 
design, research, implementation and regulation level to assess specific requirements, testing 

procedures and performance verification for fire safety in BIPV building skin scenarios 
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5.5 Residential Buildings and Schools (Support Publications 1001-15 
and 1002-15) 

Besides reaction to fire and fire resistance requirements, there are also fire propagation 
requirements that are defined depending on the building types. 

Indeed, the VKF support publications: 

• “1001-15” for residential buildings, 
• “1002-15” for schools, 

set that the external walls with combustible materials should be designed in order to limit the fire 
spread to a height of two floors, before the arrival of firefighters. 

 

5.6  Document on the state of the technique of fire safety (Swissolar) 

This document9 illustrates in detail possible solutions and solving approaches. This document is 
regularly updated on the basis of technological progress and current experiences. The document 
adopts the structure of the AICAA “Memorandum about solar systems”.  

The goal is to present possibilities for feasible solutions that comply with the protection objectives 
defined in the "Memorandum about solar systems” and capable to respect the state of the art by 
addressing the following groups of stakeholders: architects, specialized designers and installers of 
solar systems (photovoltaic or solar thermal), manufacturers and suppliers of products, builders and 
managers, firefighters, authorities and control bodies (fire safety authorities, occupational safety, 
OIBT). 

 

 

                                                
9 
http://www.swissolar.ch/fileadmin/user_upload/Shop/Documento_sullo_stato_della_tecnica_impianti_solari.p
df 
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6 Legal procedures for BIPV facades 
As defined in the Memorandum for Solar Systems, the presence of PV or BIPV modules/systems do 
not have to increase the fire risk. Moreover, the traditional regulations for building constructions and 
building products shall be observed to guarantee the fire safety when solar system are applied or 
integrated in building envelopes.  

In particular, the legal procedures to obtain the approval about fire safety are defined at the cantonal 
level even though the requirements and the guidelines are defined at the federal level. As a result, 
the approval procedure for fire safety of buildings can differs from canton to canton. 

As an example, Figure 8 shows two different procedures (a) and (b) respectively for: 

- residential buildings, which need the Fire Certificate in accordance with the art. 44e of the 
Cantonal Building Law (CBL),  

- other buildings, which need the Fire Certificate in accordance with the art. 44b of the CBL 

that have been defined in the “Regolamento di applicazione della Legge edilizia (RLE)” of the Canton 
Ticino. 

 

Figure 8 – Procedures to obtain the Fire Certificate for buildings in Canton Ticino. (a) residential buildings can obtain the 
fire certificate from the Qualified VKF Specialist after the construction. (b) non-residential buildings need to be subjected 
to a twofold check: the first one before the construction and the second one after the construction. In both cases, when 
Fire Certificate is released, the Municipal Authority provides the Habitability Permit. 
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In the following table are summarized: 

• the reference standards and norms for test methods useful to assess fire safety 
performances of facades considering two main levels: 
- The product level, that means the BIPV modules used as a building product, 
- The envelope system level, that considers the two vertical systems – curtain walls and 

ventilated facades, 
• the reference Swiss directives and norms for the definition of fire safety requirements for 

facades, which are defined depending on the building properties and characteristics. 
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Product 
Level  

IEC 61730-2, MST 24 
“Ignitability test” for PV 

modules. 

IEC 61790-2, MST 23 “Fire 
test” provides some tests 

for PV modules but only for 
roofs. 

 

/ 

EN 13501-1, for reaction to 
fire of building products. If 
MST 24 is performed with 
ISO 11925-2, the results 
can be used to assign the 
EN 13501-1 reaction to fire 

classification. 

 

 

Envelope 
System 
Level 

   

 

Curtain 
walls 

Only for components 
(when relevant). 

EN 1364-3:2014 and EN 
1364-4:2014 to assess fire 
resistance performances 

that are classified in 
accordance with EN 

13501-2. 

 

EN 1364-4:2014 to assess 
fire propagation and 

classification in accordance 
with EN 13501-2. 

Ventilated 
Facades 

Depending on the 
components. 

It is demanded to the rear 
load-bearing wall. 
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Building 
Level 

 
VKF Directive “14-15”  

depending on the building 
geometry and the type of 

constructive system 

 

Generally demanded to 
massive part of buildings 

such as load-bearing walls, 
beams and roof. 

 
VKF Support 

Publications “1001-15 
Residential building” and 

“1002-15 Schools”  

Table 11. Reference standards and norms for BIPV facades 
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7 Conclusions 
Fire risk for PV and BIPV installations is not negligible and must addressed to avoid economic losses 
and protect people who can be involved in case of fire. In accordance with building and electro-
technical standard IEC 61730-2:2016, today the fire safety requirements for PV modules 
mounted on (BAPV) or in (BIPV) building envelopes m ust comply with national building and 
construction regulations and the related requiremen ts. 

For this reason, this contribution is a supporting documents for the application of the legislative 
framework in force about fire safety, starting from the electro-technical standards (IEC) that lead to 
the EU and local Swiss construction normative. 

If on one hand electro-technical standards set specific tests to prevent fire hazard of PV/ BIPV and 
building standards set specific tests depending on the envelope and building systems, on the other 
hand fire safety requirements are not harmonized at International and European standards, but they 
are defined in the national and/or local standards and regulations. 

The Swiss legislative framework actually in force for BIPV façades is described below: 

• Memorandum about solar systems 2001-15 (VKF)   

• Fire Protection Directive 14-15 “Use of Building Materials” (VKF)   

• Fire Protection Directive 13-15 “Building Materials and Constructive Parts” (VKF)   

• Document on the state of the technique of fire safety compliant with the VKF memorandum 
mentioned above (Swissolar, 2015) 

 

In conclusion, the following aspects can be highlighted as the borders of implementation of BIPV 
in the current normative framework : 

1. The requirements, prescription and test methods actually in force for BIPV facades, are 
related to the building normative framework applicable for traditional façade technologies. 
This means that these standards do not consider the peculiarities due to the presence of PV 
elements which could be further risks for fire. As a consequence, the regulation should be 
further developed and supported by research in order to analyses the real BIPV systems 
performance and define requirements and testing procedures dedicated to BIPV fire safety;  

2. Fire propagation should be carefully taken into account for BIPV facades, also to evaluate 
the behavior of the electrical devices (more and more used as power optimizer, micro-
inverters, sensors, cabling, etc.) in the spread of flame, because of the presence of particular 
electrical elements (e.g. cablings, optimizers…) that are not part of a conventional building 
facade. 

Therefore, even though the Swiss Regulation about fire safety of facades is today very detailed 
providing a clear reference framework, the peculiarities and the performance of a BIPV façade could 
call for further investigation in developing new reference requirements, testing procedures and 
performance verification for fire safety in BIPV building skin scenarios. 
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8 Institutions for fire tests on building 
elements/components 

IT - FireLab PoliMi http://www.thermalab.polimi.it/it/laboratori/firelab/  

IT - Istituto Giordano SpA, Fire Division http://www.giordano.it/2cm-100027-fire-division.php  

D - Materials Testing Institute University of Stuttgart, Department 13 Fire safety http://www.mpa.uni-
stuttgart.de/organisation/fb_1/abt_13/index.en.html  

DK - Danish Institute of Fire and Security Technology (DBI) http://en.dbi-net.dk/material-testing-
building-elements/  

UK- Building Research Establishment (BRE) – Fire group http://www.bre.co.uk/page.jsp?id=3210 
https://www.bre.co.uk/fire  
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