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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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European foreword 124 

This document (prEN 50736:2024) has been prepared by CLC/SC 9XA "Communication, signalling and 125 
processing systems” of CLC/TC 9X “Electrical and electronic applications for railways". 126 

This document is currently submitted to the Enquiry 127 

The following dates are proposed: 128 

• latest date by which the existence of this 
document has to be announced at national 
level 

(doa) dor + 6 months 

• latest date by which this document has to be 
implemented at national level by publication of 
an identical national standard or by 
endorsement 

(dop) dor + 12 months 

• latest date by which the national standards 
conflicting with this document have to be 
withdrawn 

(dow) dor + 36 months 
(to be confirmed or 
modified when voting) 

This document has been prepared according to Decision 57/5 taken during the SC 9XA meeting. 129 
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Introduction 130 

The environmental conditions for signalling and telecommunication equipment are specified by 131 
EN 50125-3:2003, without defining test requirements and their related performance/acceptance criteria. 132 

This document contains test requirements and performance/acceptance criteria for most of the mentioned 133 
environmental conditions likely to be experienced in the railway applications and published in EN 50125-3:2003. 134 
Furthermore, it clearly indicates for which environmental conditions no test methods are known and therefore 135 
no meaningful test requirements can be defined. 136 

Test requirements for the type test defined in this document consider the severity of the environmental 137 
parameters provided for by EN 50125-3:2003, but those test requirements remain applicable even if the severity 138 
levels requested by the customer differ. 139 

This document has been prepared in the form of a Product Standard. 140 

Where possible direct references are given to other existing standards to obtain a high degree of acceptance 141 
and to reduce additional effort for testing. 142 
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1 Scope 143 

This document applies to railway signalling and telecommunication trackside equipment. 144 

This document does not cover signalling and telecommunication equipment mounted in vehicles; these are 145 
covered by EN 50155:2021. 146 

This document covers the type testing phases of the equipment for signal and telecommunication (S&T) system 147 
(including power supply systems belonging to S&T), in order to ensure compliance with specified requirements 148 
already defined in the customer specifications or by the involved parties. 149 

In particular this document intends to define test requirements with related performance / acceptance criteria, 150 
considering only the environmental conditions stated by the EN 50125-3:2003, and considering the severities 151 
of the environmental parameters herein defined. 152 

Safety considerations are not covered by this document. 153 

2 Normative references 154 

The following documents are referred to in the text in such a way that some or all of their content constitutes 155 
requirements of this document. For dated references, only the edition cited applies. For undated references, the 156 
latest edition of the referenced document (including any amendments) applies. 157 

EN 50121-4:2016,1 Railway applications - Electromagnetic compatibility - Part 4: Emission and immunity of the 158 
signalling and telecommunications apparatus 159 

EN 50124-1:2017, Railway applications - Insulation coordination - Part 1: Basic requirements - Clearances and 160 
creepage distances for all electrical and electronic equipment 161 

EN 50125-3:2003,2 Railway applications - Environmental conditions for equipment - Part 3: Equipment for 162 
signalling and telecommunications 163 

EN 60068-1:2014, Environmental testing - Part 1: General and guidance 164 

EN 60068-2-1:2007, Environmental testing - Part 2-1: Tests - Test A: Cold 165 

EN 60068-2-2:2007, Environmental testing - Part 2-2: Tests - Test B: Dry heat 166 

EN 60068-2-27:2009, Environmental testing - Part 2-27: Tests - Test Ea and guidance: Shock 167 

EN 60068-2-30:2005, Environmental testing - Part 2-30: Tests - Test Db: Damp heat, cyclic (12 h + 12 h cycle) 168 

EN 60068-2-47:2005, Environmental testing - Part 2-47: Tests - Mounting of specimens for vibration, impact 169 
and similar dynamic tests 170 

EN IEC 60068-2-5:2018, Environmental testing - Part 2-5: Tests - Test S: Simulated solar radiation at ground 171 
level and guidance for solar radiation testing and weathering 172 

EN 60068-2-64:2008,3 Environmental testing - Part 2: Tests - Test Fh: Vibration, broadband random and 173 
guidance 174 

EN 60068-2-75:2014, Environmental testing - Part 2-75: Tests - Test Eh: Hammer tests 175 

                                                      
1 As impacted by EN 50121-4:2016/A1:2019. 
2 As impacted by EN 50125-3:2003/corrigendum May 2010. 
3 As impacted by EN 60068-2-64:2008/A1:2019. 
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EN 60529:1991,4 Degrees of protection provided by enclosures (IP Code) 176 

EN 61180:2016, High-voltage test techniques for low-voltage equipment - Definitions, test and procedure 177 
requirements, test equipment 178 

EN 62262:2002,5 Degrees of protection provided by enclosures for electrical equipment against external 179 
mechanical impacts (IK code) 180 

3 Terms and definitions 181 

3.1 Terms and definitions 182 

For the purposes of this document, the terms and definitions given in EN 50124-1:2017, EN 60068-2-64:2008 183 
and the following apply. 184 

ISO and IEC maintain terminology databases for use in standardization at the following addresses: 185 

— ISO Online browsing platform: available at https://www.iso.org/obp/ 186 

— IEC Electropedia: available at https://www.electropedia.org/ 187 

3.1.1 188 
enclosure 189 
case, housing, or other part to protect the equipment against certain external influences 190 

Note 1 to entry: The enclosure can offer protection to personnel, e.g. from electric shock. 191 

Note 2 to entry: In this document insulating compound (e.g. potting, encapsulation and vacuum impregnation) used to protect 192 
the equipment against external influences is considered as enclosure. 193 

3.1.2 194 
environmental condition 195 
physical, chemical or biological condition, external to a product, to which it is subjected at a certain time 196 

[SOURCE: EN 60721-1:1995, 3.1] 197 

3.1.3 198 
environmental factor 199 
physical, chemical or biological influence which, either singly or in combination with other influences, produces 200 
an environmental condition (e.g. heat, vibration) 201 

[SOURCE: EN 60721-1:1995, 3.2] 202 

3.1.4 203 
environmental parameter 204 
one or more physical, chemical or biological properties characterizing an environmental factor (e.g. temperature, 205 
acceleration) 206 

Note 1 to entry: For example, the environmental factor vibration is characterized by the parameters: type of vibration 207 
(sinusoidal, random), acceleration and frequency. 208 

[SOURCE: EN 60721-1:1995, 3.3, modified – The second part of the definition was moved to Note 1 to entry] 209 

                                                      
4 As impacted by EN 60529:1991/corrigendum May 1993, EN 60529:1991/A1:2000, EN 60529:1991/A2:2013, 
EN 60529:1991/AC:2016-12 and EN 60529:1991/A2:2013/AC:2019-02. 
5 As impacted by EN 62262:2002/A1:2021. 
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3.1.5 210 
equipment 211 
single apparatus or set of devices or apparatuses, or the set of main devices of an installation, or all devices 212 
necessary to perform a specific task. 213 

EXAMPLES a power transformer, the equipment of a substation, measuring equipment 214 

[SOURCE: IEC 60050-151:2001, 151-11-25] 215 

3.1.6 216 
operating temperature 217 
<of equipment> temperature range in which the equipment is operating as specified. 218 

Note 1 to entry: Outside of the operating temperature range there can be temporary or permanent degradation of the 219 
equipment performances. 220 

3.1.7 221 
performance 222 
characteristics defining the ability of an equipment to achieve the intended functions 223 

[SOURCE: IEC 60050-311:2001, 311-06-11, modified – The terminological entry “measuring instrument” has 224 
been replaced by “equipment”] 225 

3.1.8 226 
port 227 
<for signalling and telecommunications apparatus> particular interface of the specified apparatus with the 228 
external environment 229 

EXAMPLES AC power port, DC power port, I/O (input/output) port, earth port. 230 

[SOURCE: IEC 60050-821:2017, 821-11-37] 231 

3.1.9 232 
resonance frequency 233 
<in vibration tests> frequency at which resonance exists and the acceleration measured in the response point 234 
is more than three times respect the acceleration measured in the reference point 235 

3.1.10 236 
severity of environmental parameter 237 
value of each quantity, characterizing the environmental parameter 238 

EXAMPLE The severity of sinusoidal vibration is defined by values of the acceleration (in m/s2) and frequency (in Hz). 239 

[SOURCE: EN 60721-1:1995, 3.4] 240 

3.1.11 241 
specified requirements 242 
need or expectation that is stated 243 

Note 1 to entry: Specified requirements can be stated in normative documents such as regulations, standards and technical 244 
specifications. 245 

Note 2 to entry: When the severity of an environmental parameter is chosen considering the environment where the 246 
equipment has to be installed, this becomes a specified requirement. This is the target that the equipment has to fulfil. 247 
Specified requirements can be defined by generic or product standards, by the customer in his specifications, or also by the 248 
supplier, for example when don't exist specifications or standards, considering the environment where he intends to install 249 
his components (e.g. the value of the environmental high temperature to which equipment can operate has to be 70 °C.). 250 

[SOURCE: IEC 60050-902:2013, 902-02-01, modified – The Note 2 to entry has been added] 251 
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3.1.12 252 
system 253 
set of interrelated elements considered in a defined context as a whole and separated from their environment 254 

[SOURCE: IEC 60050-351:2013, 351-42-08, modified – The Notes to entry have been omitted.] 255 

3.1.13 256 
test fixture 257 
apparatus to fix the equipment on the test device during testing 258 

[SOURCE: ISO 19594:2017, 3.7, modified – The terminological entry “specimen” has been replaced by 259 
“equipment”] 260 

3.1.14 261 
test requirements 262 
prescriptions to be used during the tests 263 

Note 1 to entry: These prescriptions are usually defined in generic or product standards. These prescriptions, that regulate 264 
the parameters not properly defined by the basic standards, are necessary to make the test effective to ensure that the 265 
specified requirements are met. 266 

Note 2 to entry: e.g. the duration of the dry heat test has to be 10 h. 267 

3.1.15 268 
test procedure 269 
set of instructions in order to obtain a test result 270 

Note 1 to entry: Test procedures are usually defined in basic standards (e.g. the test procedures for dry heat test are 271 
described in EN 60068-2-2:2007) 272 

3.1.16 273 
type test 274 
conformity test made on one or more items representative of the production. 275 

[SOURCE: IEC 60050-581:2008, 581-21-08] 276 

3.2 Symbols and abbreviations 277 

For the purposes of this document, the following abbreviations apply. 278 

AC Alternating Current 

ASD Acceleration Spectral Density 

DC Direct Current 

EMC Electro Magnetic Compatibility 

EUT Equipment Under Test 

PBA Printed Board Assembly 

PCB Printed Circuit Board 

SPD Surge Protection Device 

4 Relation between environmental conditions and test requirements 279 

The following clause define the relation between environmental conditions and the test requirements for type 280 
test. 281 
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Informative Annex A is added for a better understanding of the document. It shows the analysis of the 282 
environmental conditions defined in EN 50125-3:2003 and their influence on the functioning of the EUT, and 283 
also the relation with the test requirements for type tests defined in this document. 284 

Table 1 shows the relationship between the environmental conditions considered by EN 50125-3:2003, the 285 
preparatory and additional information reported in Annex A, and the test requirements defined in this document. 286 
The structure of Table 1, and also of the informative Annex A, has been deliberately left the same as 287 
EN 50125-3:2003, to allow a better readability of the document, even if for some environmental conditions no 288 
test requirements have been defined. 289 

Table 1 — List of environmental conditions and related test requirements 290 

Environmental 
condition 

Subclause in 
EN 50125-3:2003 

Preparatory 
and 

additional 
information 
in Annex A 

Test requirements subclause 
in this document 

Pressure 4.2 A.2 5.2 Insulation tests 

Temperature 4.3 A.3 5.3 Temperature tests 

Humidity 4.4 A.4 5.4 Humidity test 

Wind 4.5 A.5 No test requirements defined in this document 

Rain 4.6 A.6 
5.4 Humidity test 
5.8 Test for protection against water ingress 

Snow and Hail 4.7 A.7 
5.4 Humidity test 
5.11 Test for protection against external 
mechanical impacts 

Ice 4.8 A.8 5.4 Humidity test 

Solar Radiation 4.9 A.9 5.9 Solar radiation tests 

Lightning 4.10 A.10 
5.2 Insulation tests 
5.7 Surge test 

Pollution 4.11 A.11 

5.2 Insulation tests 
5.10 Test for protection against dust and sand 
ingress 
5.11 Test for protection against external 
mechanical impacts 

Fire Protection 4.12 A.11 No test requirements defined in this document 

Vibrations and 
Shocks 4.13 A.13 5.5 Vibration and shock tests 

Electromagnetic 
compatibility 4.14 A.14 5.6 Electromagnetic compatibility tests 

Power supplies 4.15 A.15 No test requirements defined in this document 

As previously explained, Table 1 relates each environmental condition with the relevant tests requirements 291 
defined in this document; this is to allow to the user of this document, considering the environmental conditions 292 
to be taken into account, to identify which tests shall be performed to the equipment. Due to this approach and 293 
the structure of the Table 1, some test requirements have been repeated on several rows, because the tested 294 
characteristics are related to different environmental conditions. 295 

To directly identify which tests shall be performed on an equipment for a complete execution of the type tests, 296 
in order to take into account all environmental conditions stated in EN 50125-3:2003 for which test requirements 297 
have been defined in this document, informative Annex D provides a guide. 298 
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5 Test requirements for type test 299 

5.1 General test requirements 300 

5.1.1 Test levels 301 

EN 50125-3:2003 specifies the environmental conditions, with the related severity of environmental parameters, 302 
encountered within Europe for railway signalling and telecommunication trackside equipment. 303 

The test levels defined in this document are derived from the severity of the environmental parameters defined 304 
in EN 50125-3:2003. 305 

5.1.2 Standard atmospheric conditions 306 

As defined in EN 60068-1:2014, 4.3, the standard range of atmospheric conditions for carrying out 307 
measurements and tests are (inclusive values): 308 

Temperature: 15 °C to 35 °C 

Relative humidity: from 25 % to 75 % 

Air pressure: 86 kPa to 106 kPa 

These standard atmospheric conditions shall be maintained during the execution of all tests defined in this 309 
document, unless specifically defined in the respective basic standard. If it is impracticable to carry out 310 
measurements in standard atmospheric conditions, a note stating the actual conditions shall be added to the 311 
test report. 312 

5.1.3 Performance criteria 313 

5.1.3.1 General 314 

The expected performance (i.e. the equipment is functioning as specified), from the equipment under test, shall 315 
be specified for all operational conditions. 316 

No damage to any connected equipment is allowed when the equipment does not operate as intended during 317 
or after the test. 318 

5.1.3.2 Performance criterion A 319 

The EUT shall continue to operate as intended. No change of operational state is allowed. No loss or 320 
unintentional change in stored data shall occur. 321 

5.1.3.3 Performance criterion B 322 

Degradation of the performance below the level described in criterion A is permitted, provided the EUT self-323 
recovers to the condition established prior to the application of the test. No loss of stored data is allowed. 324 

5.1.3.4 Performance criterion C 325 

Degradation of performance as described in criteria A and B is permitted provided that the EUT self-recovers to 326 
the condition established prior to the application of the test within a maximum defined time, or can be restored 327 
after the test by the operator. 328 

5.1.4 Visual Inspection 329 

The visual inspection verifies the mechanical, dimensional and appearance conformance of the equipment, 330 
considering the drawings and requirements defined by the manufacturer in its specifications. 331 
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5.1.5 Performance test 332 

The performance test verifies that the functional requirements of the equipment are met; consists of a 333 
comprehensive series of measurements of the functional characteristics to verify that the equipment operates 334 
as specified. 335 

The performance test shall be well defined in the type test specification. 336 

5.2 Insulation tests 337 

5.2.1 General 338 

The insulation tests herein defined are based on the provision of EN 50124-1:2017. 339 

The insulation tests, defined below, verify that the design of the equipment (mounted components, metal 340 
connections and enclosures, routing of printed circuit board tracks and wire) meets the requirements for galvanic 341 
isolation necessary for proper operation in the railway environment. 342 

The tests should be carried out on fully assembled equipment and no alteration of the original settings is 343 
permitted (e.g. component removal). If components have to be removed during the tests, that specific test 344 
configuration shall be agreed between the involved parties and defined in the type test specification. 345 

The manufacturer shall define in the type test specifications the maximum altitude at which the equipment can 346 
operate and all ports interfacing the EUT with other equipment or in general with the railway signalling and 347 
telecommunication system. For each port shall be defined, in accordance with EN 50124-1:2017: 348 

— Nominal voltage Un 349 

— Rated insulation voltage UNm 350 

— Overvoltage category 351 

— Rated impulse voltage UNi 352 

— Insulation type (see 3.6 of EN 50124-1:2017) 353 

In accordance with EN 50124-1:2017, the rated input voltage UNi shall be corrected with the altitude correction 354 
factor defined in Table A.9 of EN 50124-1:2017. If the insulation type of the port is double or reinforced, the 355 
rated impulse voltage shall be 160 % of the rated impulse voltage required for basic insulation. 356 

Earth connection, if present, and the enclosure of the equipment shall be considered as ports in order to verify 357 
the insulation barrier. For these ports the information written above (Un, UNm, etc..) cannot be defined. 358 

Ports related to the same equipotential section (see 3.3 of EN 50124-1:2017) shall be considered as a single 359 
port for the scope of these tests and all their terminals shall be short-circuited together during all the insulation 360 
tests (e.g. metallic enclosure connected to the earth connection, and the earth port shall be considered as a 361 
single port). 362 

The insulation tests consist in four parts that shall be done in sequence: 363 

— Initial insulation resistance test (see 5.2.2) 364 

— Impulse test (see 5.2.3) 365 

— Voltage withstand test (see 5.2.4) 366 

— Final insulation resistance test (see 5.2.2) 367 

During the tests the equipment shall be switched OFF. After the insulation tests the equipment shall work as 368 
intended and within its specified limits. All measured values shall be recorded in the test report 369 

Tests shall be performed for all isolated ports of the EUT in order to verify the isolation with the other ports. 370 
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NOTE If the insulation type from the port under test to the other ports is the same (all with basic insulation or all with 371 
reinforced insulation), the other ports, which are not subjected to test, can be connected together and to the reference of 372 
the test instrument in order to reduce the number of the tests. With this strategy it is possible to verify multiple insulations 373 
during the same test. 374 

If an equipment has an insulating enclosure, this shall be covered with a metal foil in contact with the insulating 375 
surface so that it can be electrically connected for the purpose of the insulation tests. 376 

5.2.2 Insulation resistance test 377 

5.2.2.1 General 378 

The insulation resistance test shall be carried out at DC 500 V ± 10 % if UNi defined for the port is more, or 379 
equal, than 0,8 kV, otherwise at DC 250 V ± 10 %, between each isolated port and all the other ports connected 380 
together and to the reference of the test instrument. 381 

The test shall be performed by connecting the test generator directly to the two measuring points without 382 
interposing networks or coupling devices. 383 

The test voltage shall be applied for at least 5 s to have a stabilized value of the insulation resistance. The 384 
resistance values measured, for each port, shall be recorded in the test report. 385 

Any suitable test equipment can be used. The measuring device shall be capable of determining the insulation 386 
resistance with an overall accuracy of at least ± 10 %. 387 

AC voltage components, possibly present in the DC output voltage of the test equipment, should be reduced in 388 
order to minimize the influence that high value capacitors, installed between the test circuits, can have on the 389 
insulation resistance measurement. The test defined in 6.8 of EN IEC 61557-2:2021 should be used to validate 390 
the measuring device. 391 

5.2.2.2 Test acceptance criteria for initial insulation resistance test 392 

For each measurement, the value of the insulation resistance shall be higher than 10 MΩ. 393 

5.2.2.3 Test acceptance criteria for final insulation resistance test 394 

For each measurement, the value of the insulation resistance shall be higher than 10 MΩ. 395 

Significant differences between the results obtained during the initial and the final insulation resistance tests 396 
shall be analysed and justified in the test report. 397 

5.2.3 Impulse test 398 

5.2.3.1 General 399 

The impulse test shall be carried out with a voltage having a front time of 1,2 μs ± 30 % and a time to half-value 400 
of 50 μs ± 20 % and described as a 1,2/50 impulse (see Figure 6 of EN 61180:2016), and is intended to simulate 401 
overvoltages of atmospheric origin. It also covers overvoltages due to switching of low-voltage equipment. 402 

The pulse test generator, shall comply with the following parameters: 403 

— source output impedance: 500 Ω ± 50 Ω; 404 

— test impulse voltage level Uimp: derived from the rated impulse voltage UNi defined for each port 405 

— test voltage tolerance (voltage peak value) : ± 10 %. 406 

The test impulse voltage level Uimp, for each port, shall be derived from the rated impulse voltage UNi, and shall 407 
fall into the series of preferred values that are listed in the first column of Table A.3 of EN 50124-1:2017 by 408 
rounding up the rated impulse voltage value. 409 
NOTE E.g. if the rated impulse voltage is 4,1 kV, the test impulse voltage level Uimp is 4,5 kV. 410 
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The test impulse voltage level Uimp shall be the open-circuit voltage of the generator before connection to the 411 
ports of the equipment. 412 

For each isolation barrier that has to be verified, five impulses of the specified shape and of each polarity shall 413 
be applied at the test impulse voltage level Uimp. The test shall be performed by connecting the test generator 414 
directly to the two testing points without interposing networks or coupling devices. 415 

The result of the impulse test, for each port, shall be recorded in the test report. 416 

An additional, and not mandatory, impulse test should be executed for equipment that can be installed along 417 
the railway in the overhead contact line zone OCLZ as defined in EN 50122-1:2022 and designed to operate 418 
without the earth connection (class II or class III equipment). The test requirements are defined in informative 419 
Annex C, Clause C.4. 420 

5.2.3.2 Test acceptance criteria 421 

There shall be no disruptive discharge (spark-over, flashover or puncture) during test. 422 

5.2.4 Voltage withstand test 423 

5.2.4.1 General 424 

The voltage withstand test shall be carried out with an alternating voltage with a frequency in the range 45 Hz 425 
to 65 Hz, normally referred to as power-frequency of the equipment. 426 

The test voltage value Ua is derived from the test impulse voltage level Uimp of the impulse test (see 5.2.3), 427 
according to Table B.1 of EN 50124-1:2017. 428 
NOTE E.g. if the test impulse voltage level of the impulse test Uimp is 4,0 kV, the test voltage value Ua is 1,9 kVRMS. 429 

Testing with alternating voltage is generally preferable, but if some ports under test have high capacitance 430 
values to other ports, such that cause a current draw by the test generator equal to or greater than 20 mA at 431 
the test voltage value Ua, the test can be performed by applying a continuous voltage with a value equal to the 432 
rms value of the alternating voltage test multiplied by √2. 433 

The voltage withstand test generator (AC or DC), and the test voltage, shall comply with the provisions defined 434 
in 5.2 and 6.1 of EN 61180:2016. 435 

The test shall be performed by connecting the test generator directly to the two testing points without interposing 436 
networks or coupling devices. 437 

For each isolation barrier that has to be verified, the test voltage shall be raised uniformly from 0 V to the test 438 
voltage value Ua within not more than 5 s, and then maintained at this level for 60 s. 439 

The value of the leakage current measured by the test generator, for each isolation barrier, shall be recorded in 440 
the test report. 441 

5.2.4.2 Test acceptance criteria 442 

During the test, no breakdown or flashover shall occur. Partial internal discharges (e.g. caused by floating 443 
circuits inside the equipment) which do not cause a significative variation of the leakage current measured by 444 
the test generator, shall be disregarded. 445 

5.3 Temperature tests 446 

5.3.1 General 447 

In the following subclauses are defined the test requirements for verifying that the equipment is able to withstand 448 
the extreme temperatures to which it can be subjected during operation. 449 

No temperature tests are required, and no test requirements are defined, for equipment with an operating 450 
temperature range specified from 15 °C to 35 °C and intended to be used only in environments with continuous 451 
climatic control. 452 

Full document details: 24/30498328 DC

http://www.avadocuments.com/doc/24-30498328-dc
http://www.avadocuments.com/doc/24-30498328-dc


prEN 50736:2024 (E) 

16 

Considering the severity of the environmental parameter defined in EN 50125-3:2003, the test level values shall 453 
be chosen in Table 2 below and clearly defined in type test specification. 454 

Table 2 — Test level values for temperature tests 455 

Test levels Acronyms Value 

TO_MAX_test = High temperature for dry heat test 

HT1 45 °C 

HT2 55 °C 

HT3 70 °C 

HT4 85 °C 

TO_min_test = Low temperature for cold test 

LT1 -5 °C 

LT2 -25 °C 

LT3 -40 °C 

LT4 -55 °C 

Tests passed with the test levels defined above, and the test requirements defined below, assure that the 456 
equipment is able to operate, as specified, in an environment with a temperature range between low and high 457 
test levels. 458 

To verify that the equipment can be stored and transported within the storage and transport temperature range 459 
defined by the manufacturer, see informative Annex C, Clause C.2 for additional information. 460 

It is not recommended to use test level values other than those defined in Table 2. However, considering special 461 
technological arrangements used in the equipment (i.e. LCD screen) or particular installation environments, 462 
different values may be used by prior agreement between the involved parties. Test requirements defined in the 463 
following subclauses remain anyway applicable. 464 

5.3.2 Dry heat test 465 

5.3.2.1 General 466 

Dry heat test shall be carried out for equipment not directly exposed to sun rays or when the enclosure is not a 467 
part of the equipment, designed or chosen by the manufacturer. 468 

Dry heat test doesn’t cover the heating effects due to solar radiation. 469 

NOTE For equipment directly exposed to sun rays and when the enclosure is a part of the equipment, designed or 470 
chosen by the manufacturer, dry heat test can be performed in order to verify the functioning of the equipment in an 471 
environment with a defined temperature. 472 

This test shall be carried out in accordance with EN 60068-2-2:2007 (test Be) using a low-air velocity climatic 473 
chamber. 474 

5.3.2.2 Test setup 475 

The EUT shall be placed in the climatic chamber with the same orientation as at which it will be installed. If 476 
forced ventilation, or any other type of equipment cooling other than natural convection, is used in the normal 477 
installation, this shall be replicated inside the climatic chamber. The Ancillary Equipment (AE), needed to 478 
execute the performance tests, shall be placed outside of the climatic chamber and connected to the equipment 479 
through the technical panel of the chamber. 480 

5.3.2.3 Test requirements 481 

The test requirements are defined in Table 3 and the test cycle is shown graphically in the Figure 1. 482 
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Table 3 — Test requirements for dry heat test 483 

Initial measurement 

The performance test and the visual inspection shall be executed before the test at the standard 
atmospheric conditions; then the equipment shall be left switched ON for all the duration of the test. 

Preconditioning 

The environmental condition inside the test chamber shall be set to 25 °C of temperature with 50 % of 
relative humidity and shall remain at these values for 1 hour. 

Test cycle 

The temperature of the climatic chamber shall reach the TO_MAX_test value with a temperature change rate 
between 0,5 K/min and 1 K/min. 

When the temperature of the climatic chamber has reached the TO_MAX_test value, the temperature shall 
remain at this value for 16 hours; during this time period the absolute humidity shall not exceed 20 g/m3 
and the relative humidity shall not exceed 50 % as required by EN 60068-2-2:2007. 

During the period at TO_MAX_test the functionality of the equipment shall be monitored as specified in type 
test specification. 

At the end of the period at TO_MAX_test value a performance test shall be executed. 

The temperature of the climatic chamber shall reach 25 °C with a temperature change rate between 
0,5 K/min and 1 K/min. 

Recovery 

Reached the target temperature the test chamber shall remain to 25 °C of temperature with 50 % of relative 
humidity for 1 hour. 

Final measurement 

After the test, at the standard atmospheric conditions, the performance test and the visual inspection shall 
be executed. 

Additional information for the test execution 

With test temperatures higher than 70 °C the climatic chamber needs to maintain a relative humidity below 
10 % in order to fulfil the required absolute humidity below 20 g/m3; this can be difficult for the majority of 
the climatic chambers present in the market. Therefore, the following precautions should be used to 
execute the test easily: 
— Pay particular attention to sealing the technical panels of the climatic chamber, so as not to let in air and 

humidity from the outside. 

— Deactivate the humidity control of the climatic chamber at the end of the preconditioning phase, and 
keep it off until the recovery phase. 

With these precautions it is guaranteed that the absolute humidity, set during the preconditioning phase at 
approximately 11,5 g/m3, does not increase because there are no sources of water or steam in the climatic 
chamber. During the cycle the absolute humidity can only decrease due to the effect of condensation on 
refrigerated coil, installed inside the chamber, that is controlled at a temperature very close to the freezing 
point. Moisture in the chamber is attracted to the cold surface and condense, but not freeze. The 
accumulated water is drained out of the chamber thereby lowering the humidity. 
The above is certainly valid for climatic chambers that use humidity systems as boiler/steam generators or 
atomizing systems, but remain valid for climatic chambers that use humidity systems with water bath if the 
water container is automatically emptied when the humidity control is switched off. 
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 484 

Figure 1 — Dry heat test cycle 485 

5.3.2.4 Test acceptance criteria 486 

During the test and after the recovery period, the equipment shall work as intended within its specified limits 487 
(performance criterion A), and the visual inspection, executed at the end of the test, shall not reveal any 488 
anomalies. 489 

5.3.3 Cold test 490 

5.3.3.1 General 491 

This test shall be carried out in accordance with EN 60068-2-1:2007 (test Ad) using a low-air velocity climatic 492 
chamber. 493 
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5.3.3.2 Test setup 494 

The EUT shall be placed in the climatic chamber with the same orientation as at which it will be installed. The 495 
Ancillary Equipment (AE), needed to execute the performance tests, shall be placed outside of the climatic 496 
chamber, and connected to the equipment through the technical panel of the chamber. 497 

5.3.3.3 Test requirements 498 

The test requirements are defined in Table 4 and the test cycle is shown graphically in Figure 2. 499 

Table 4 — Test requirements for cold test 500 

Initial measurement 

The performance test and the visual inspection shall be executed before the test at the standard 
atmospheric conditions; then the equipment shall be switched OFF. 

Preconditioning 

The environmental condition inside the test chamber shall be set to 25 °C of temperature with 50 % of 
relative humidity and shall remain at these values for 1 hour. 

Test cycle 

The temperature of the climatic chamber shall reach the TO_min_test value with a temperature change rate 
between 0,5 K/min and 1 K/min. 

When the temperature of the climatic chamber has reached the TO_min_test value, the temperature shall 
remain at this value for 16 hours. 

At the end of the period at TO_min_test the equipment shall be switched ON and the performance test shall 
be executed. Then the equipment shall be switched OFF. 

The temperature of the climatic chamber shall reach 25 °C with a temperature change rate between 
0,5 K/min and 1 K/min. 

Recovery 

Reached the target temperature the test chamber shall remain to 25 °C of temperature with 50 % of relative 
humidity for 1 hour. 

Final measurement 

After the test, at the standard atmospheric conditions, the performance test and the visual inspection shall 
be executed 

Additional information for the test execution 

Deactivate the humidity control of the climatic chamber at the end of the preconditioning phase, and keep it 
off until the recovery phase. 
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 501 

Figure 2 — Cold test cycle 502 

5.3.3.4 Test acceptance criteria 503 

During the test and after the recovery period, the equipment shall work as intended within its specified limits 504 
(performance criterion A), and the visual inspection, executed at the end of the test, shall not reveal any 505 
anomalies. 506 
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5.4 Humidity test 507 

5.4.1 General 508 

In the following subclauses are defined the test requirements for verifying that the equipment is able to withstand 509 
the high humidity levels to which it can be subjected during operation. 510 

No humidity tests are required, and no test requirements are defined, for equipment intended to be used only 511 
in enclosed locations, as shelters or buildings, with a maximum expected value of relative humidity less than 512 
85 % where can be considerate negligible the phenomenon of condensation. 513 

Considering the operating temperature range of the EUT (in particular the maximum operating temperature), 514 
the test level values shall be chosen in Table 5 below and clearly defined in type test specification. 515 

Table 5 — Test level values for temperature tests 516 

Test levels Acronyms Value 

TRH_MAX_test = High temperature for damp heat 
test 

RHT1 40 °C 

RHT2 55 °C 

The test level shall be the highest value of the Table 5 less than, but not equal, the maximum value of the 517 
operating temperature. For equipment intended to be used in areas not protected from the weather, the test 518 
level RHT2 shall be applied. 519 

NOTE e.g. for an equipment with a maximum operating temperature of 55 °C the test value shall be RHT1; for an 520 
equipment with a maximum operating temperature of 70 °C shall be RHT2. 521 

Tests passed with the test levels defined above and the test requirements defined below assure that the 522 
equipment is able to operate, as specified, in an environment with high values of relative humidity and with the 523 
possibility of condensation. 524 

5.4.2 Damp heat test 525 

5.4.2.1 General 526 

This test shall be carried out in accordance with EN 60068-2-30:2005 (test Db variant 2) performing 2 damp 527 
heat 24 h cycles. 528 

5.4.2.2 Test setup 529 

The EUT shall be placed in the climatic chamber with the same orientation as at which it will be installed. The 530 
Ancillary Equipment (AE), needed to execute the performance tests, shall be placed outside of the climatic 531 
chamber, and connected to the equipment through the technical panel of the chamber. 532 

Special attention shall be given to allow humidity to reach all the parts of the equipment that in the normal 533 
installation can be exposed to air humidity (directly or due to breathing effects). See informative Annex A, 534 
Clause A.4 for further information. 535 

5.4.2.3 Test requirements 536 

The test requirements are defined in Table 6 and the test cycle is shown graphically in Figure 3, Figure 4 and 537 
Figure 5. 538 
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Table 6 — Test requirements for damp heat test 539 

Initial measurement 

The performance test and the visual inspection shall be executed before the test at the standard 
atmospheric conditions; then the equipment shall be switched OFF. 

Preconditioning 

The environmental condition inside the test chamber shall be set to 25 °C ± 3 K of temperature with 
60 % ± 15 % of relative humidity and shall remain at these values for at least 1 hour. 

In less than 1 hour, the relative humidity shall be increased to not less than 95 %. 

Test cycle – 1st 24 h cycle 

The temperature of the chamber shall be raised to the TRH_MAX_test value. The upper temperature shall be 
achieved in a period of 3 h ± 30 min. 
During this period, the relative humidity shall not be less than 95 %. During the last 15 min it shall not be 
less than 90 %. 
Condensation can occur on the specimen during this temperature rise period 

The temperature shall then be maintained within TRH_MAX_test ± 2 K until 12 h ± 30 min from the start of the 
cycle. 
During this period, the relative humidity shall be 93 % ± 3 %. During the first and last 15 min it shall be 
between 90 % and 100 %. 

The temperature shall then be lowered to 25 °C ± 3 K within 3 h to 6 h. 
During this temperature fall period and during the last 15 min the relative humidity shall be not less than 
80 %. 

The temperature shall then be maintained at 25 °C ± 3 K with a relative humidity of not less than 95 % until 
the 24 h cycle is completed. 

Test cycle – 2nd 24 h cycle 

Shall be followed the same test requirements defined for the 1st 24 h cycle, with the exception that during 
the temperature rise period, at 35 °C of temperature (during the possible condensation), the EUT shall be 
switched ON for the time required to execute a performance test. Then the EUT shall be switched OFF. 

Recovery 

After the 2nd 24 h cycle, the relative humidity shall be decreased at 60 % ± 15 % in less than 1 h. 

The environmental condition inside the test chamber shall be maintain to 25 °C ± 3 K of temperature with 
60 % ± 15 % of relative humidity for a time of 1 h to 2 h. 

With the same environmental condition of the last period, the equipment shall be switched ON (for 
maximum 30 min) and a performance test shall be executed. Then the equipment shall be switched OFF. 

Final measurement 

The EUT shall be removed from the chamber and one single insulation resistance test shall be executed 
(see 5.2.2 for test requirements) at the standard atmospheric conditions. 

After the insulation resistance tests the equipment shall be switched ON and a performance test shall be 
executed. 
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