Product Family: Control Transformers Number: AN-MISCH-008

Subject: Fuse sizing for primary and Date Issued: 2/26/04

secondary windings Revision: Original

What are the options in North America?

North American standards, including UL 508, National Electric Code 450
and the Canadian Electrical Code Part I, require overcurrent protection on all
control circuit transformers. There are two options for overcurrent protection:

Option 1
Provide an overcurrent device in the primary circuit rated to the current of
the transformer. The overcurrent limits are as follows:

=  Primary 9 amps or more; no more than 125% of rated current.

=  Primary 2 to 9 amps; no more than 167% of rated current.

=  Primary less than 2 amps; no more than 300% of rated current for power circuits.
no more than 500% of rated current for control circuits.

This method is considered less desirable as start-up inrush to the transformer can frequently surpass the current
rating of the device and result in nuisance interruptions.

Option 2

The second option is to install overcurrent devices in both the primary and secondary circuits of the transformer. In
this option, the secondary device must be rated no more than 125% of rated current of the transformer and the
primary no more than 250%. NEC permits 300% overcurrent on the primary for this option).

In both options listed, it is recommended that time delay fuses be considered to avoid unnecessary interruptions.

References: UL 508, 32.7
UL 845, 11.16 and 11.17
NEC 430-72 (c) exception #2
NEC 450-3 (b) 1 and 2
CEC Part I, 26-256
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UL AND CSA (NORTH AMERICAN) STANDARDS

Primary (UL and CSA)

To assist in the selection of fuses, the following chart recommends the maximum primary fuse rating,

in amperes. The first number shown is the maximum overcurrent protection when the primary current is less than 2
amps and the overcurrent protection device is rated for 300%. The second number shown (in brackets) is
recommended when the primary is less than 2 amps and the overcurrent device is to be rated at 500% of rated
current. Where only one number is indicated, the primary is 2 amps or more and one rating of over current
protection is shown as optimal. Choose the next higher fuse rating if these numbers do not correspond with standard
fuse selections.
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Secondary

The overcurrent protection listed below, in amperes, is 125% of the rated current of the transformer. Choose the next
higher fuse rating if these numbers do not correspond with standard fuse selections.

S8E. VA RATING

Voltage 25 50 75 100 150 200 250 300 as0 500 750 1000 1500 #A00D 3000 S000
12 312 7 i0 16 20 20 - - - - - - - - - -
24 1-6/10] 3210 B 18 10 12 16 20 2 30 - - - - - -
an 410 10 [ -1 | 1840 | 212 | 312 | 482 B G-14 a 1z 16 | 20 | 30 - -
a5 410 10 | 114 | 1-6H0 | 22 312 q B i a 12 16 | &0 | 30 - -
100 410 B0 [ -1 | 160 | 2102 | 3210 i ] S50 g 12 16 | 20 | 30 - -
110 aHa aM 1-1E | 1482 | 214 3 2 4102 & AR ] 16 | 20 | 30 - -
115 aHa B0 1 1410 2 2810 282 1 ] T 10 16 | 20 | 30 - -
120 aHa [ [i] 1 1-14 2 2412 | 3210 q 412 | &1M4 ] 16 | 20 | 20 - -
20 16100 310 1% a4 118 | 1-1%2 | 1810 214 212 | 3182 | a0 7 a 16 | 20| 30
230 181001 310 12 EMD 1 1410 | 1-810 2 2412 318 E 7 g 1E | 20| 30
240 16100 3110 1% B0 1 1-14 | 1810 2 2-14 | 3210 B T a8 12 | 20| 30

IEC (EUROPEAN) STANDARDS

IEC (European) Standards are very different from UL (North American) standards including fuses and

fuse selection guidelines. As the electrical characteristics of these fuses are different, UL and IEC rated fuses are
NOT interchangeable. Of significance is the time current characteristics. Fuses built to North American standards
DO NOT MEET European Standards.

Unlike North American standards whereby overcurrent protection is to be 125% of the rated current of the
transformer (25% derated), no derating is required for IEC Fusing applications.

Primary (IEC)

Pri. MAXIMUM RECOMMENDED IEC FUSE RATING
wvolt L BEvA TEVA 1DOWA 1BIVA 200wA ZEOWA  3D0WA 3EO0WA BDOWA TEOWA  10DOWA

230 OA1a | D228 | D33A | D438 | DO3A [ DATA | 1088 | 1306 | 1528 [ 21TA | A268 | 4368
240 004 | D218 | D31A | D428 | OO03A [ DE2ZA | 10448 | 12664 | 1468 [ 20BA | 2128 | 41TA
1MEY 0314 | DETA | DFEA | 1ADA | 16TA [ 19BA | ZE0A | 2926 [ 2448 ( BO1A | T2BA | D448
120 0304 | DEEA | DFEA | 10BA | 160A [ 1904 | Z404 | ZB0A | 2308 ( 4808 | BO9BSA | DOEA
200 ODIES | D324 | D4ER | DEZA | DODA [ 1148 | 1448 | 16BA | 1988 [ 2ABA | 41TA | B432A
208 OATA | D326 | D428 | DETA | DATA [ 110A | 13BA | 1626 [ 1908 [ 277A | 4015 | B2ZA
220 O1E&A | D30A | D498 | DSTA | 0824 [ 10448 | 1314 | 1534 | 1808 [ 2628 | 2708 | 4948
2iny O1ESA | D2BA | D30& | DSEA | OFEA [ DOBA | 12BA | 1468 | 1728 [ 2508 | 2628 | 4T2A
240 O1ES | D2EA | DSBS | DE3A | OFEA | DOEA | 1208 | 14048 [ 1668 [ 2408 | 2478 | 4534
T 0138 | D248 | D32A | D4EA | DGEA [ DBZA | 1048 | 12168 [ 1438 [ 20BA | 2018 | 2924
Ty OI0& | D1EA | D2EA | D36A | DAZA | DGEEA | DB3A | DATA | 1148 [ 1668 | 2408 | 2134
280y 0088 | DI7A | D248 | D33A | D4TA | DGE0DA | D7FEA | DBEA [ 1048 [ 1528 | 2188 | ZOEA
400 0088 | D78 | D228 | D32A | D4EA [ DETA | D7ZA | DB4A | 0908 [ 1448 | ZOBA | ZT1A
HEY 0088 | D1EA | D228 | D30DA | D43A | DGEA | DEBA | DB1A | DOES [ 13BA | Z00A | ZG61A
440 DOB&A | D1EA | D20& | D204 | DATA | DAEZA | DGEA | DTEA | DADA [ 1314 | 1904 | Z4TA
dGo Y DOB& | D1d& | D20& | D2TA | D30A [ DADA | DGR | DVRA | DAGS [ 1268 | 1814 | 2364
480y 0078 | D148 | D186 | D2EA | O3BA | D474 | DE0OA | DTOA | DB28 [ 1208 | 1748 | ZZE8
E&DY 0078 | D128 | DAGA | D23A | O33A [ D414 | DG2ZA | DEIA | OF28 [ 10BA | 1524 | 1974
ETEY OOB& | DA | DAE6A | D22A | O31A | D404 | DE0A | DSEA | DGES [ 1008 | 14B8 | 1884
1D DOE&A | DA | DIEA | D21A | D3DA | D3BA | D4BA | DSEA | DAESA [ DABA | 1304 | 1814

Mote: IEC publication 127, Sheet |, Type T fuses are recommeanded.
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Secondary (IEC)

Bac. MAXIMUM RECOMMENDED IEC FUSE RATING
Vot 2EuR, EnA - TEVA  1DWA 1BOVA Z00vA  ZEOWA 300w 3BE0WA  BDOwA TROWA  10DOWA

12V ZOBS | 4ATA | B2EA | BI3A | BOODS | JEETA | 20834 [ 25004 | 2047 A | H1ETA | E2EDA | 83334
24 1048 | Z0B& | 2138 | 4178 | 10BS | B32A [ 10424 | 12804 | 14684 | 20834 | 31254 | META
any 0288 | DSEA | DE3A | 1N A | D408 | 2228 | 27BA | 23348 | 3884 | BSES | B32A | 11114
Y D268 | O53& | OTEA | 106A | D238 | 211 & | 2638 | 316A | 36EA | B2EA | THASA [ 1DESA
100Y D268 | OG0A | OTEA | 10DA | D128 | 2008 | 2608 [ 3008 | 360A | BODA | TS0A [ 1DODA
Mow 0228 | D4BS | DGESA | DO1A | DOES | 1828 | 2Z27TA [ 2728 | 21BA | 4566 | GEZA | DO0D&
R 0228 | D438 | DGESA | DETA | DO4& | 1748 | 2178 [ 2618 | 20448 | 4366 | B526 | BTOA
120% 0218 | D428 | DE3A | QE3A | DOZA | 16TA | ZO0BA [ 2508 | 2928 | 4174 | B2EA | B32A
20V OATA | D238 [ D344 | D4BA | OOZA | DE1A | 11448 | 1364 | 1584 | 227TA | 2414 | 4664
230 D1 & | D228 | D33A | D43A | DOZA | DATA | 1088 [ 15308 | 15624 | ZATA | 3264 | 4368
240 008 | D278 | D31A | D424 | DO2A | DE2A | 1048 [ 1268 | 1464 | ZOBA | 3134 | 4174

Mote: IEC publication 127, Sheat |, Type M fuses are recommandad.

Primary Fuse Holder Secondary Fuse Holder
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Technical
Assistance: If you have questions regarding this Application Note, please contact us at
770-844-4200 for further assistance
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