POLSKI KOMITET NORMALIZACYJINY 2022

2022-10-17 _
BEZ PRAWA ODSPRZEDAZY
-2- 60255-27 © IEC:2013
CONTENTS
FOREWORDD ..ottt e 6
INTRODUCTION.... s csie s sn et s soe e e nmssis s S s s i s st S 555 5o 565 5,458 K58 B85 555505 .09 R0 558 4980 59 290 8
1 TS T o0 o 1= ST 9
2 NOIMAtiVE T OB CES Lot 10
3  TEmmS and AefinitiONS ; s s ue s s s s e smes 25 55as 536 5 535 1 S0 SR S ITHHS 1A 5ol SHEEH 93 SHES 0 52 11
4 General safety reqUIrEMENTS. ... . ... 19 -
B0 HGBTVETEN o vr snsi wme s e s i s s s s v i s i s v s s s s s s v s o s 19
4.2  Earthing reqUIremMents ... 20
5 Protection against electric ShOCK ..ot 20
5.1  CONEIAl . i ms s smums sm son s sawes s s sw0ws 5 18 560 53 00 SEH06 5558 63 555 SHSHE 595 S48 HH S5 5 SRIE 46 S0ERD 20
5.1.1  INtroductory remark ... 20
5.1.2 Protection from contact with hazardous live parts ................ccocooiiin. 20
5.1.3 Discharge of capaCitors ...........cooiiiiiiiiiiii 21
5.1.4 Protective IMpedanCe ..ottt 22
5.1.5  ACCESSIDIE PArtS ... 22
5.1.6 Bonding to the protective conductor................o 25
5.1.7 Protective condUEtor CONMECHION . susus ssw s ss s v snsws s w5 smmins o3 sniss was s 5o 53 53 26
5.1.8 High leakage Current ... 26
5.1.9 SOOI INSUIETION :...ctim i s e siee 55500 558 5808 w8 8558 B o o 055 15850 5 I 5 0 658 45 59 26
5.1.10 Clearances and creepage distanCes .............cooiiiiiiiiiiiiiiii 27
5.1.11 Functional earthing ........coooiiiiiii e 29
5.2  Single-fault cCoNditioNS .........ooiiiii 29
5.2.1 Testing in single-fault condition ... 29
5.2.2 Application of single-fault condition .................ooooiiii 30
5.2.3 Duration of tests ..o 31
524" "COMPHANCE rmerss s s 5mes Somseme e e S T fa R e 0 e AR 1a% 32
B MechaniCal @SPeCtS . ... 33
6.1 Protection against mechanical hazards...................oooiiiiiiiiii 33
B.1.1  SHaDIlItY oo 33
B.1.2  MOVING PaMS ..o 33
6.1.3  EdgeS @nd COMEIS ..o e 33
6.2 Mechanical reqUIrEmMENTS ... ... 33
6.3 Mechanical security of terminations...............oooooiiiiiiii 33
7  Flammability and resistance to fire ... 33
Tl GENOTA ;s ssoas v s cvwsmmas suwan ses ssen 568575 ¥k 545 95 598 S50 K6 55558 SEUS Loh a0 K98 JOEEH 98 596 24 765 GHER0 566 498 653 33
7.2  Rationale ... Ceeereeennas 34
7.3 General hazards from overheating and fire................oooiiii 36
7.3.1 Equipment temperature limits ... 36
7.3.2 Hazardous gases and chemiCalS............ooiiiiiiiiii e, 36
7.4  Minimization of fire FiSK........ooi 37
T A (GBIETAI . ccimrs i o s s s ssisin s s s 35 s i i o a0 s s S i s s i 2o s St 37
7.4.2 Eliminating or reducing the sources of ignition within the equipment.......... 37
7.5 Cabling @nd fUSING. . ..ot 37
7.6  Flammability of materials and components ...........ccooooiiiiiii 38
T.6.1  GONEIAN i e 38

POLITECHNIKA POZNANSKA

7.6.2 Materials for components and other parts inside fire enclosures ................ 38



POLITECHNIKA POZNANSKA
2022-10-17
BEZ PRAWA ODSPRZEDAZY

60255-27 © IEC:2013 - 3=
7.6.3 Materials for fire eNCIOSUIES ......iiiiii e 39
7.6.4 Materials for components and other parts outside fire enclosures.............. 39
7.7 FIre Ignition SOUMCES ..oiivtiiiiiiee e e 40
7.8 Conditions for a fire eNClOSUre ... ... 40
FiBul  COIETAI s s s5m i 155 o5 5 305505 05 K58 T AT s i s s B i i sns s B s sns s il i 40
7.8.2 Partsrequiring a fire encloSUre............oooviiiiiiiiii 40
7.8.3 Parts not requiring a fire enclosure ...............cooooiiiiiii 40
7.9 Requirements for primary circuits and circuits exceeding ELV limits...................... 41
7.10 Fire enclosures and flame barriers ... 41
7.11 Assessment of the fire risk due to a single-fault condition...................................... 43
7.11.1 Guidelines for maximum acceptable temperatures when subjecting a

circuit or component to a single-fault condition .....................L 43

7.11.2 Temperature of windings under a normal condition or a single-fault
COMATION 5500 505,50 70w m8 5, 008 ERT S 5 o B0 5 5 SN i 55 o s e o S 43

7.11.3 Compliance of equipment with requirements for protection against
the spread of fire ... 43
7.12 Limited-energy CirCUIt ..........ooiiiiii e 44
8 General and fundamental design requirements for safety ... 45
8.1 Climatic conditions for safety ... 45
8.2 ElectriCal CONNECHIONS: sosu s auwes sos oo v gesn s s 50 e ks 5 95 §566.0% 558 45796 58 S0 6950 503 59 e 45
8.3 COMPON NS et e 45
B.3:1  ICEMETAN s us.an s cmsinc i 56 e ot i o158 e s Soue o s o m i i i S i i 1. s 1 S S 6 45
8.3.2 High-integrity part or component.............cooiiiiii 45
8.4 Connection to telecommunication networks .................cooo i 46
8.5 Connection to other equipment ... 46
8.8 LAS I SOUICES. . ottt e e 46
8.7 EXPIOSION «oii e 46
B.7. 1 GENEIAI . .o 46
8.7.2 Components at risk of exploSion ...............oooiiiiiiiiii e 46
9 Marking, documentation and packaging .............cccccooiiiiiiiiii i 47
0.1 MATKING oo 47
.11 GENETAL oo 47
9.1.2  1dentification..........oooiiiiiii e 48
9.1.3 Auxiliary supplies, VT, CT, I/O (Input/Output) ..........cooooooiiiiiiiiiii 48
0.1 FUSES oo 49
9.1.5  Measuring Circuit terminals ............oooiiimm e 50
9.1.6 Terminals and operating devViCes .............oooiiiiiiiiiiiee 50
9.1.7 Equipment protected by double or reinforced insulation............................. 51
9.1.8  Batteries . ...oooiee e 51
9.1.9  Test voltage Marking .........ooooiieieie e 53
9.1.10 Warning mMarkingsS........ccuueieeoeeee oo, 53
9. 111 Marking durability .........ccoooeeie e 54
9.2 DOCUMENTALION ...t 54
9.21 General.......ccooooocooviiii SO - Y= SN S =TSO T S 54
9.2.2  EQUIPMENt FatiNgS.......oviiieiee oo, 54
9.2.3  Equipment inStallation ...........cc.oo oo 55
9.2.4 Equipment commissioning and maintenance...............o.cooei 55
9.2.5 Equipment OPETAt ON . . 56
9.3 PACKAGING ......oi i 56



POLSKE KOMITET NORMALIZACYJINY 2022

POLITECHNIKA POZNANSKA

2022-10-17 _
BEZ PRAWA ODSPRZEDAZY
-4 - 60255-27 © IEC:2013
10 Type tests and roUtine 1eStS. ...t 56
T0. T GENEIAl o 56
10,2 Safety Iy Pe 1SS oo 58
10:3 Routing testing or Sample TeSHING «u wewws o ss s sss vovsn ss i wes 55 oo 555 553 rpvme 553 55 18955 595 s 855 S8 9 58
10.4 Conditions for te€StiNG .. oot 58
10.5 VerifCation PTOCSAUIE: . i . s s 555 o i s o o i 565 6 <56 o 5 55 £, 8 550 550555 558 $58 Ekh 5508 40 560 590 1 0 & 58
F0.8 TS o it e e 59
10.6.1 Climatic environmental tests...........ooiiii 59
10.6.2 MechaniCal teStS. ... i 59
10.6.3 Clearances and creepage diStancCes .........ccooiiiiiiiiiiiiiieie e 60
10.6.4 Safety-related eleCtriCal YESS .o wuus oo mues vaw swons supss sos sowumss sas e s aswsenss swss sou 60
10.6.5 Electrical environment and flammability ...................oooi 66
10.6.6 Reverse polarity and slow ramp test ... 67
Annex A (normative) Isolation class requirements and example diagrams.................c....o..... 69
Annex B (normative) Rated impulse VOItages ........oooiiiiiiiiii e 77
Annex C (normative) Guidance for the determination of clearance, creepage distance
and ‘WithsStand VOILATES: suur sousmmss ss s sus s s s s s a5 sy 68 Rmsses To6sos o 58 598 SEes i snes masem 78
Annex D (informative) ComMPONENtS. .. ... 88
Annex E (normative) External wiring terminations ... 92
Annex F (informative) Examples of battery protection ... 94
Bl OGraD Y . o 95
Figure 1 — Flow chart showing requirements for protection against the spread of fire........... 35
FIGUTE 2 = BETTIE s .5 o s v v s s 5 5 556850 485 i 557 65 758005 0 57 A8 i S5 5 £ S .45 8 S5 S S 5 42
Figure 3 — Location and extent of a flame barrier ... 42
Figure 4 — Voltage ramp test ... .o 68
Figure A.1 — Equipment with SELV input/output (I/O) .......coooiiiiii e 73
Figure A.2 — Equipment with PELV input/output (1/0) ..o 74
Figure A.3 — Equipment with PEB input/output (1/O) .......c.oooiiiiii 75
Figure A.4 — Equipment with ELV input/output (I/O) ..o 76
Figure C.1 — Guidance for determination of clearances, creepage distances and
WIthStand VOGS ..o e 81
Figure F.1 — Non-rechargeable battery protection .................o 94
Figure F.2 — Rechargeable battery protection ... 94
Table 1 — Current levels under normal ConditioNS........cccoiiiiiiiiiiiie e 24
Table 2 — Charge or energy of capacitance levels under normal conditions............... R 24
Table 3 — Altitude multiplication factor ..o 28
Table 4 — Current levels in single-fault condition ... 32
Table 5 — Maximum temperature under normal conditions and at an ambient
¢ temperature Of 40 “C o uscummes s e oo ssmen s s s 5 5w e 5o 260 S0 597 SR T SN S0 S0 S0 545 D955 Ko SR 36
Table 6 — Acceptable perforation in the bottom of an equipmentcase.................co..cooeia. 42
Table 7 — Insulation material of WiNdiNgS ... 43
Table 8 — Limits of maximum available current................ 44

Table 9 — Overcurrent protective deViCe ... ... 44




POLITECHNIKA POZNANSKA

2022-10-17 _
BEZ PRAWA ODSPRZEDAZY
60255-27 © IEC:2013 —-5_—
Table 10 — SYMBDOIS Lo 52
Table 11 — Symbols for marking of test voltage(S) ......ooviiiiiiii 53
Table 12 — Overview Of st ..o 57
Table 13 — Guidance for routine and sample dielectric voltage testing for safety —
FeE o) g 112 LAV T PSSR 63
Table 14 — AC tesSt VOIaGES ..o e 64
.Table A.1 — Circuit isolation class for product circuits/groups..............ccccoouiiiiiiiiii, 69
'Table A.2 — Insulation requirement between any two circuits ................oooc 71

Table B.1 — Rated impulse voltages (waveform: 1,2/50 1S) ....ooiiviiiniiiiiiiiieiieeeeee e 77
Table C.1 — Functional insulation, pollution degree 1, overvoltage category |........................ 82
Table C.2 — Functional insulation, pollution degree 2, overvoltage category |........................ 83
Table C.3 — Functional, basic or supplementary insulation, pollution degree 1,
OMETVOIATE CAtETGONY I s cones v s vus swmnis s swien 5w o s9m 05058 305,05 5505 555005 5500 903,50 50 46860 Vo0 58 F586 e i ont 83
Table C.4 — Functional, basic or supplementary insulation, pollution degree 2,
overvoltage Category Il . 84
Table C.5 — Functional, basic or supplementary insulation, pollution degree 1,
overvoltage category Il ... 84
Table C.6 — Functional, basic or supplementary insulation, pollution degree 2,
overvoltage Category Il ... e 85
Table C.7 — Double or reinforced insulation, pollution degree 1, overvoltage category
BIIDOMONESS: 51 ... o i i i i i ot s 50 5.5 i s 3 5 14 4o S 1 At s S R 85
;Il'able C.8 — Double or reinforced insulation, pollution degree 2, overvoltage category

........................................................................................................................................... 86
;Il'lable C.9 — Double or reinforced insulation, pollution degree 1, overvoltage category

.......................................................................................................................................... 86
Lable C.10 — Double or reinforced insulation, pollution degree 2, overvoltage category

.......................................................................................................................................... 87
Table C.11 — Test voltage multiplication factor for proving the clearance inair..................... 87
Table C.12 — Reduction of the pollution degree of internal environment through the
use of additional protection within the equipment...................ocoociiiiiiiii e 87
Table E.1 — Range of conductor sizes to be accepted by terminals ..............ccococvevviieeeeiiiin. 93

Table E.2 - Sizes of terminal studs or screws directly securing supply conductors................ 93



