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Protection of transformers and their lines

M Protection of lines (primary side of transformer) M Protection of transformers (secondary side of transformer)

General . . P . . :
According to IEC/EN 61 tandards, transformers must rotect nst overl nd short-circuits which m r during normal ration

Lines must be protected against overloads and short-circuits. Protection against overloads is only compulsory if the line is likely to be affected ceording to [EC/EN 61558 s andards, -a sformers must be p.o ec efj aggl .S overloads and short-circu S.W. .IC ay oceur during O. cllepe a. I.o S

by an overload current. This protection can be installed at the head or end of the line. Protection against short-circuits is compulsory in all The standards do not specify the location or type of protective device: it is the manufacturer’s responsibility to select the most suitable position,

installations ; this protection has to be installed at the head of the line either on the primary or secondary side : : : : o . :

Supply line Legrand has selected secondary protection. The rating, type and location of the protective device are indicated on the front of its devices

The transformer is a devicethat cannot generate overloads. Its supply line requires protection against short-circuits only. When a transformer is Operating line

energised. a very high inrush current is produced (in the region of 25 In) for approximately 10 ms. The line protection must take these 2 factors
into consideration. Legrand offers 3 possibilities: aM fuse cartridges, type D MCBs (average value of the magnetic 12 In, with a standard
adjustment range between 10 and 14 In), type C MCBs (average value of the magnetic 7 In, with a standard adjustment range between 5 and 10 In)

This line must be protected against overloads (ensure that the protection rating chosen is < transformer secondary current) and short-circuits
(ensure that a short-circuit occurring at the furthest point of the line will trigger the protective device within 5 seconds. Legrand offers two
possibilities: gG cartridge fuses, type C MCBs (magnetic set to 7 In average). If the transformer only supplies a single operating line, and

Minimal protection rating for primary supply line on transformer® provided the calculations show perfect compatibility, transformer protection (if on the secondary) and line protection can be one and the same
A single protective device performs both functions (see table of transformer protective devices). If the transformer supplies several operating
230 V single - phase 400 V single - phase 230V three - phase 400V three - phase lines, overload and short-circuit calculations must be performed for each individual line
Power aM MCBs MCBs type B MCB aM MCBs MCBs aM MCBs MCBs aM MCBs MCBs
Cartridge C curve Dcurve | withinrush | Cartridge | Ccurve Dcurve | Cartridge C curve D curve Cartridge C curve D curve Single-phase: Control, safety isolating, isolating, equipment and installation transformers
or MCCBs | or MCCBs |current limiter or MCCBs | or MCCBs or MCCBs | or MCCBs or MCCBs | or MCCBs
o 05A 1A 1A 0.25A 1A Nominal 12V 24V 48V 15V 230V
013095 | 407776 408952 013092 | 407776 power
1A 2A 1A 0.5A 1A 05A IECand |, .. _|Cartridge q MCBS ;| Cartridge |_.. MCBS .| Cartridge |_.: MCBS |,... | Cartridge : MCBS .| Cartridge : MCBS
B 013001 | 407777 408952 013095 | 407776 | 408007 csA  [Rating) ‘cat Nos [RatiNG| cat Nos RAtNG| ‘Cat Nos [RALNY| catNos R2tNI) Cat.Nos [RAUNY| cat Nos|R2tNY| Cat.Nos [RatNY| catNos |RAtNY| Cat.Nos |RatNY| cat Nos
TA 3A 1A 1A TA 2A 1A
100 VA 40VA| 4 | T4ALD 2 | T2AL0 1 T1AL0 04 | TO4ALD 02 | TO2ALY | 02 [T02AL®
013001 407778 | 408008 408952 013001 | 407777 | 408008
SA oA 5A TA TA oA TA 63VA| 5 | T5AL0 25 | T25AL0 1.25 | T1.25AL0 05 | TO5ALD 025 |T0.25AL" | 025 [T0.25AL®
160 VA 0130 02 4077 79 4080 09 4089 52 013001 407777 408008 100 VA 8 T8 AE® 8 407697 4 T4 AE 4 1407695 2 T2 AL® 2 |407693| 0.8 | TO.8AL" 1 407692| 04 | T0.4ALD 05 407691
220VA 2A 6A 3A 2A 1A 3A 2A 160VA | 16 | 013316 | 13 [407699| 8 | 013308 | 6 |407696| 315 |T315AE"| 4 |407695| 16 | TI.6AL® [ 2 [407693| 063 |T0.63AL"| 1 [407692
013002 407780 | 408010 408953 013001 407778 | 408009 220VA| 20 | 013320 | 20 [407701] 10 [ 013310 | 10 [407698| 5 T5 AE®) 6 |407696| 2 T2ALO 2 |407693] 1 T1ALO 1 [407692
250 VA 0 1%5\02 4067%0 403;36\10 40%353 0 1%5\02 40%*78 40%@09 250VA| 20 | 013320 | 20 |407701] 10 | 013310 | 10 |407698| 6 | 013306 | 6 |407696] 2 | T2AL0 | 2 |407693] 1 | TIALO | 1 |407692
DA S A 3A 5 A oA A oA 310VA| 25 [ 013325 | 25 [407702| 12 | 013312 | 13 [407699| 6 | 013306 | 6 |407696| 25 | T25AE" | 3 [407694| 1.25 [T125AL0 [ 2 [407693
310VA 0130 04 4077 81 4080 10 4089 53 013002 407779 | 408009 400VA | 32 | 014332 32 |407703| 16 | 013316 16 |407700| 8 013308 8 [407697| 4 013304 4 |407695| 2 013302 2 407693
VA 4A 10 A 4A 3A 2A 6A 3A 2A 6A 3A 2A 3A 2A 450 VA | 40 | 014340 | 40 [407704] 20 [ 013320 [ 20 [407701| 10 [ 013310 | 10 [407698| 4 | 013304 | 4 [407695] 2 [ 013302 | 2 [407693
013004 | 407782 | 408011 4089 54 013002 | 407780 | 408010 | 013002 | 407825 | 408055 | 013002 407823 | 408054 630VA| 50 | 014350 | 50 |407659| 25 | 013325 | 25 |407702| 12 | 013312 | 13 |407699| 6 | 013306 | 6 |40769| 4 | 013304 | 3 |4076%4
450 VA 0 1@@04 43(7)7A82 4068312 40?3?54 0 1%6*02 40677ASO 40380A10 1000VA | 80 | 015380 | 80 |409140| 40 | 014340 | 40 |407704| 20 | 013320 | 20 |407701| 8 | 013308 | 8 |407697| 4 | 013304 | 4 |407695
54 6 A 5A 7 A BA A TR O TR 5 5E 55 1600 VA | 125 | 015397 | 125 |409142| 63 | 015363 | 63 |407660| 32 | 014332 | 32 [407703| 16 | 013316 | 13 |407699| 8 | 013308 | 8 |407697
630 VA 2500 VA 200 100 | 015396 | 100 [409141| 50 | 014350 | 50 [407659| 20 | 013320 | 20 [407701| 10 | 013310 | 10 |407698
013006 | 407784 | 408012 4089 56 013004 | 407781 | 408011 | 013004 | 407827 | 408056 | 013002 407825 | 408054
A 6A 16 A 10A 6A 4A 10A 6A 4 kVA 80 | 015380 | 80 |409140| 32 [ 014332 | 32 [407703| 16 | 013316 | 16 [4077.00
013006 | 407784 | 408014 4089 56 013004 | 407782 | 408012 5 KVA 100 | 01539 | 100 [409141] 40 | 014340 | 40 |407704] 20 [ 013320 [ 20 |407701
10A 20 A 10A 10A 4A 16 A 6A 4A 16 A 6A 4A 10A 4A 6.3 KVA 125 | 015397 | 125 [409142| 50 | 014350 | 63 |407659| 25 | 013325 | 32 |407702
LY 013010 | 407785 | 408014 4089 57 013004 | 407784 | 408012 | 013004 | 407829 | 408057 | 013004 407827 | 408056 RIRVA T ot o lacs ol @ Toims | o lawre
PR 10A 25 A 16 A 10A 6A 16 A 8A
013010 | 407786 | 408015 408957 013006 | 407784 | 408013 10 kVA 80 | 015380 | 80 |409140| 40 | 014340 | 40 407704
1G00NA 10A 32A 16 A 10A 6A 20 A 10A 6A 20A 10A 4A 16 A 6A 12.5 kVA 100 | 015396 | 100 |409141] 50 | 014350 | 50 |407659
013010 | 407787 | 408015 4089 57 013006 | 407785 | 408014 | 013006 | 407830 | 408058 | 013004 407829 | 408057 16 KVA 160 | 016355 | 160 |420047| 80 | 015380 | 80 |409140
20000 013012 | aoviss | adeots | 408aso 013008 | ab778e | 408015 | 013040 | advam | a0sose | o01300s | aomado | 408058 20 kVA 160 | 016355 | 200 1420208 80 | 015380 | 80 1409140
2500 VA o S o o o TR BE o o T oA Ton T 25 kVA 200 | 016860 | 250 [420209| 100 | 015396 | 100 |4 09141
013016 | 407789 | 408017 4089 60 013010 | 407787 | 408015 | 013010 407832 | 408059 | 013006 407830 | 408058 31.5 kVA 250 | 017365 | 250 |420209| 125 | 015397 | 125 |409230
AT 25 A 80 A 32A 25 A 16 A 40 A 20 A 16 A 50 A 25 A 10A 32A 16 A 40 kVA 400 | 017875 | 320 |025522| 160 | 016355 | 200 |420208
013025 | 409228 | 408018 4089 61 013016 | 407788 | 408016 | 013016 | 407834 | 408061 013010 407832 | 408059 50 kVA 400 | 017875 | 400 025523 200 | 016860 | 250 | 420209
32A 80 A 40 A 40 A 16 A 50 A 25A 20A 63 A 32A 12A 40 A 20 A 63 kVA 500 | 018125 | 500 |025535| 250 | 017365 | 250 |4 20209
8T 014032 | 409228 | 408019 4089 63 013016 | 407789 | 408017 | 013020 | 407835 | 408062 | 013012 407833 | 408060
6.3KVA 32A 100 A 50 A 50 A 20 A 63 A 32A 25 A 80 A 40 A 16 A 50 A 25A 1: Fuses IEC 127 (cartridge 5 x 20 T type)
- 014032 | 409229 | 408020 4089 64 013020 | 407790 | 408018 | 013025 | 409280 | 408063 | 013016 407834 | 408061
O 40A 63 A 63 A 25 A 40 A 32A 100 A 50 A 20A 63 A 32A : o ) ) : :
0140 40 4080 21 4089 65 013025 408019 | 014032 | 409281 | 408064 | 013020 407835 | 408062 Three - phase: Control. safety isolating. isolating. equipment and installation transformers
DO 63 A 80 A 32A 50 A 32A 100 A 50 A 20 A 63 A 32A
0150 63 4094 58 014032 408020 | 014032 | 409281 | 408064 | 013020 407835 | 408062 — 24V 42V 230V 400V
63 A 100 A 40 A 63 A : Cartridge : MCBS : Cartridge : MCBS : Cartridge : MCBS : Cartridge : MCBS
(2RVENN 015063 4094 59 0140 40 408021 power | Rating | catNos | RatiNg | catNos | RatNg |'catNos | RN | catNos | RatiNg |catNos | RatNI | catNos | RatN9 | catNos | RatNY | catNos
16 kVA 80 A 160 A 50 A 80 A 50 A 80 A 32A 50 A 400 VA 10 [ 013310 10 | 407896 6 | 013306 6 | 407894 1013301 1| 407890 11013301 1| 407890
Oigggo 435827 0 16‘§0A50 4 Sgg:g 0 16‘§0A50 4%90526 0 11%0/32 4 %830A64 630 VA 16| 013316 16| 407898 10 | 013310 10 | 407896 2 | 013302 2 | 407891 1013301 1| 407890
20 KVA N AT N abing | aiames atemer | @i AotE 1000 VA 25 | 013325 25 | 407900 16| 013316 16 | 407898 4 013304 3 | 407892 2 [013302 2 | 407891
125 A 200 A 80 A 125 A 80 A 125 A 50A 80 A 1600 VA 40 | 014340 40 | 407902 25 | 013325 20 | 407899 4 013304 6 | 407894 4 013304 3 | 407892
25 kVA
015097 420008 0150 80 409460 | 015080 409508 | 014050 409506 2500 VA 63 | 015363 63 | 407904 40 | 014340 32 | 407901 6 | 013306 6 | 407894 4 013304 6 | 407894
AT 160 A 250 A 100 A 160 A 100 A 160 A 63 A 100 A 4 kVA 100 [015396| 100 | 409363 63 | 015363 50 | 407903 10| 013310 10 | 407896 6 | 013306 6 | 407894
0165 55 420009 0150 96 420007 | 015096 420007 015063 409507 6.3 kVA 160 | 0163 55 100 | 0153 96 80 | 409362 16| 013316 16 | 407898 10 [ 013310 10 | 407896
40 kVA A A iZm Am 125A 250 A 63A 125A 10KVA | 250 | 017365 160 | 016355| 125 | 409364 25 | 013325| 25 | 407900 16| 013316 16| 407898
017060 025522 015097 420208 | 015097 420209 | 015063 409508 IRV R R > ERE > SO
T 315A 400 A 160 A 250 A 160 A 250 A 80 A 160 A 5 5 5
0175 70 025523 0165 55 420209 | 016555 420209 0150 80 420007 25 kVA 63 |015363 63 | 407904 40 | 014340 40 | 407902
63KVA 315A 500 A 200 A 320 A 200 A 250 A 100 A 160 A 40 kVA 100 | 015396| 100 | 409363 63 | 015363 63 | 407904
017570 025525 017060 025522 017060 420209 015096 420007 50 kVA 125 015397 125 4 093 64 80 0153 80 80 4 093 62
80 KVA 0215;%/25 022%02/36 011%%@5 412%%/37 63 kVA 160 | 016355| 160 | 420017 100 | 015396 100 | 409363
SRR o Ton TR 80 kVA 200 [ 016860 200 | 420018 125 | 015397 | 125 | 409364
100 kVA 0175 70 025522 | 016555 4200 07 100 kVA 250 | 017365] 250 | 420019 160 |016355| 160 [ 420017
125 KVA 400A 400 A 200 A 200 A 125 kVA 315 | 017870 400 | 025538 200 [ 016860 200 | 420018
017575 025523 | 017060 420208 160 kVA 400 [017875[ 400 [ 025538 250 | 017365| 250 | 420019
160 KVA S00 A 500 A 250 A 250 A 200 kVA 500 |018125] 630 | 025540 315 |017870| 320 [ 025537
018025 025525 | 017065 025206
BEOY o T BT 250 kVA 630 | 018130 630 | 025540 400 [017875| 400 | 025538
200 KVA 018030 025524 | 017570 025522 315 kVA 800 [018585| 800 | 025809 500 |[018175| 500 | 025539
250 KVA 630 A 630 A 400 A 400 A 400 kVA 1000 018590 | 1000 0258 10 630 018180 630 025540
0180 30 025524 | 017575 025523
800 A 800 A 500 A 500 A
I 018485 025802 | 018075 025525
1000 A 1000 A 630 A 630 A
COE 018490 025803 | 018080 0255 24

1: These values are given for information only for transformers with inrush currents of around 25 In.
2: Thermal adjustment

326-328a 326-327b



Lllegrand

Protection of transformers and their lines (continued)

M Main transformer functions: - Protection against electric shock

. Changing voltage: - Protection against direct and indirect contact by:

Safety isolating transformers ;
8 Isolation transformer = (reinforced insulation between primary and secondary,
(basic insulation between primary and secondary) o/ no-load voltage < 50 V)

© Auto-transformer - Protection against indirect contact by:

(no insulation between primary and secondary) Isolating transformers .
Control circuit | (reinforced insulation between primary and secondary)
+ Control circuit power supply

Control transformer Isolating transformersl .
(basic insulation between primary and secondary) 8 +| For the supply of medical location (group 1)

The transformer function(s) can either be defined by the equipment designer or can be imposed by installation guidelines or the equipment standard

Definitions:

- Electric shocks: physiological effect resulting from an electrical current through a human or animal body (IEV 195-01-04)

- Direct contact: electric contact of persons or animals with live parts (195-06-03)

- Indirect contact: electric contact of persons or animals with exposed-conductive-parts which have become live under fault conditions (195-06-04)

326-328c




