
Cooper Bussmann   
High Speed fuses



High Speed Fuses – What for?

For the protection of semi-
conductors or protection of 
applications with semi-conductors:
– Diodes
– Thyristors
– GTO’s
– IGBT-modules



Semiconductor basics

Silicon Crystal structure + doping

Pure silicon Add group 5
Material 

(Phosphorus or Arsenic)
Spare electron

N type

Add group III
Material

(Boron or Gallium)
hole

P type



Basic semiconductor theory

Conventional current

electrons

Eg Battery



Feature of the application

Semiconductor devices are very 
sensitive to over voltage and over 
current, and require high protection 
speed

The load current to be protected can 
be very high, like 5000A—6000A



Features of HSF

 High speed operation

 Compact size

 Higher operation temperature

 Short circuit protection only



Standards

• EN 60269 Part 4

• Defines Standard Tests and Methods

• Includes Dimensions 

• Din 43 653 Dimensions for European Types
• Din 43 620 Dimensions for Blade Types

• UL 248 - 13
• Defines Standard Tests and Methods

Presenter
Presentation Notes
In European fuse types the overriding specification covering general requirements is EN60269, subsets of this spec cover specific aspects of various fuse types.
Part 4 (still as IEC269-A) covers fuses for the protection of semiconductor devices, an appendix defines the dimensions for the British range of Bussmann products.

Our European ranges are tested in line with IEC269 part 4 but the dimensions of these are defined in DIN 43 653 for bolt fixing types and DIN 43620 for blade types.  The VDE 0636-23 is a German spec generally subset of IEC part 4 which should get harmonised in due time.

In American, Underwriters laboratory specifications are the acknowledged norm.  UL 248-13 is the appropriate specification.  Most of Bussmann's semiconductor fuses have been independently verified by UL to this specification and carry UL component recognition, which includes annual follow-up testing.  American pattern fuses have no dimensional specification.



HSF Families

BS88

Ferrule Square body

North American 



British Style

• 240 Volt AC/150 Volt DC - 6 to 900 Amperes
• 660 Volt AC/450 Volt DC - 6 to 700 Amperes

• Originally BS 88: Part 4 (ASTA reports)
• Now IEC EN 60269: Part 4

• UL Recognised

• Minimal energy let-thru (I2t)
• Reasonable DC performance

• Accessories - Indicator System

Presenter
Presentation Notes
Bussmann offers the industry’s widest range of British Style semi-conductor fuses & accessories. 
from 240V AC/150V DC - 6 to 900 amps
& 660V AC/450V DC - 6 to 700 amps.

Bussmann British Style products use innovative arc quenching techniques and high grade materials to provide:
- Minimal energy let-thru (I2t)
- Excellent DC Performance
- Good Surge withstand profile

All are designed and tested to:
- BS 88: Part 4
- IEC 269: Part 4
(these specifications require a test voltage which is 10% higher than the rated voltage) 
- UL recognised

This style was first introduced by English Electric and dimensions and test requirements were added to BS88 in part 4 in 1976.




Gasket

End Connector

Ceramic body
Inner end cap

Outer end cap

Elements (No M effect)

Fuse  Construction: British

Presenter
Presentation Notes
BS 88 fuses are mostly used in UK and other commonwealth countries. Physically they are often characterized by round ceramic body and offset end connectors. The structure of a BS 88 fuse is shown in this slide. 



240V (6-900A) Type Rated Current RMS-Amps

LCT 6 - 20

LET 25-180

LMT 160-450

LMMT 400-900

690V (6-700A) Type Rated Current RMS-Amps
CT 6 - 20
ET 25-32
FE 35-100

EET 90
FEE 100-200
FM 180-350

FMM 400-700

British Style

Presenter
Presentation Notes
Bussmanns British range of semi-conductor fuses are available in 2 voltage ratings and 3 diameters.

Details shown in the slide.
Some alternative fixing arrangements and special performance fuses are also available based around this core product.



HSF Families

BS88
North America

Ferrule Square body

North American



North American Style

• Low energy let-thru (I2t)
• Low watts loss
• Superior cycling capability
• Low arc voltage
• Excellent DC performance

• UL Component recognised

• Accessories - Fuseblocks

Presenter
Presentation Notes
Bussmann offers a complete range of North American blade & flush end style fuses & accessories.  Design & construction optimised to provide:
- Low energy let thru (I2t) etc.

All the standard product range carry UL component recognition, most of which are for both a.c. and d.c.

Accessories  - external & internal open fuse indication available for selected portions of the North American line. Fuseblocks available for most applications.



Glass fibre body

End connector

Elements

Fuse Construction: North American

Presenter
Presentation Notes
The structure of  a North American style fuse is shown in this slide. The uniqueness is that the fuse body is made of glass fiber rather ceramics. The fixing center distance also varies depending on the rated voltage and current.



North American Range

Type Rated Current RMS-Amps End Type

FWA 130Vac-130Vdc 1000-4000 Flush

FWA 150Vac/150Vdc 70-1000 Blade

FWX 250Vac/250Vdc 35-2000
35-800

1000-1200
Blade
Flush

FWH 500Vac/500Vdc 35-1600 Blade

KAC 600Vac 1-1000 Blade

KBC 600Vac 35-800
35-60
800

Blade
Flush

FWP 700Vac/700Vdc 35-1200 Blade

FWJ 1000Vac/700Vdc 40-2000 Blade

Presenter
Presentation Notes
Bussmanns North American range has a number of voltage ratings which offers the best application match to be made.

For every voltage rating the fuses are made in a number of diameters appropriate to the current rating of the fuse.

The packages conform to industry standard sizes, their being no National dimensional standard that incorporates these fuse types.



HSF Families

BS88
North America

Ferrule Square body

North American 



Cylindrical (Ferrule) Style

• IEC 60269: Part 4
• UL Recognised

• Low energy let-thru (I2t)

• Low power applications
•With and without indication

Accessories - fuse clips
fuse holders
fuse blocks
fused switches

Presenter
Presentation Notes
Bussmann offers a full line of Ferrule Style (cylindrical & clip mounted) fuses, with high speed performance.

Design & construction provide - superior cycling capability and performance in d.c. circuits.

Ferrule fuses provide an excellent solution for small UPS, small AC drives and other low power applications where space is at a premium.

Accessories - ferrule fuses may be mounted in fuse clips, fuseholders, fuse blocks or fused switches.  A variety of products are available to suit most end-use requirements.



Voltage Type Diameter
(cm)

Length
(cm)

Current
Rating

130Vac FWA-A10F
FWA-A21F

10
21

38
50

5-30
35-60

250Vac/250Vdc FWX-A14F 14 58 5-30

500Vac FWH-A6F 6.3 32 0.25-30

500Vac/500Vdc
FWH-A14F
FWH-A14F

14
14

50
50

1-4
5-30

600Vac FWC-A10F 10 38 6-32

700Vac FWP-A14F 14 50 1-4

700Vac/700Vdc
700Vac

FWP-A14F 14
14

50
50

5-30
32-50

700Vac FWP-A22F 22 58 20-100

1000Vac/800Vdc FWJ-A14F 14 70 20-30

Cylindrical (Ferrule) Style

Presenter
Presentation Notes
This slide shows the matrix of sizes available and the voltage capabilities.

The voltages refer to the UL component recognition.  For details of the d.c. capabilities for those not shown refer to the Bussmann application engineers.



HSF Families

BS88
North America

Ferrule Square body

North American 



European (square) Style

• 660 Volt AC - 10 to 7500 Amperes
• 1250 Volt AC - 50 to 1400 Amperes

• IEC 269: Part 4
• UL Recognised

• Minimal energy let-thru (I2t)

• Low operating temperature

• Low Watts loss

Presenter
Presentation Notes
Bussmann offers a complete range of European style fuses & accessories.
660 Volt AC  - 10 to 7500 Amperes
1250 Volt AC - 50 to 1400 Amperes

Are tested to IEC 269: Part 4 and UL component recognised.

European style fuses design & construction provide:
- Minimal energy let-thru (I2t)
- Low operating temperature
- Low watts loss





End plate

ElementsEnd fitting (Blades or threaded)

Screws

Ceramic body

Fuse construction: Square Body

Presenter
Presentation Notes
Square body fuses are widely accepted throughout  Europe  except UK. This slide shows the structure of a square body fuse.



European Square Style

• DIN 43 653

• North American Slotted 

Blade

• DIN 43 620

• Flush End (Metric/U.S.)

• French Style

Presenter
Presentation Notes
Each European style available with a no. of different end fittings, including:
- DIN 43620, Blade types
- DIN 43 653, Bolted fixings
- North American Slotted Blade etc.



Connection styles

Fuse 
Body

US Style

French Style

Flush End Contact

DIN 43 620

DIN 43 653



Indicators & MicroSwitches

SQUARE BODY FUSE 
INDICATORS

BS88 INDICATORS & 
Microswitch



Indicator versions

No indicator

Standard visual 
indicator

T-type indicator

K-type indicator

Presenter
Presentation Notes
Indicator versions



Holders & Accessories

DIN 43653

DIN 43620

Universal

Ferrule



High current rectifier



Application examples
•Paper mills, conveyor belts 

•Industrial 
pumps

•Cranes or lifting 
equipment

•Large factories, mass production





Solar Applications

First True Photo Voltaic Panel fuse
Available now 8,10,12 and 15A variants



Solar Applications
PV (Solar Panel) fuse-links
Rated voltage: 1000Vdc
Amps: 8A, 10A, 12A & 15A
Rated breaking capacity: 33kA dc
Min Interrupting Rating: 1.3x In
Min Interrupting Rating: 4”, 5” & 6” Solar Cells
Time Constant (L/R): under 1 ms
Proven Cyclic performance
Full range of accessories available now
Fuse holder parts
PCB clips 1A3400-09
Fuse block BM6031SQ
Modular holder CHM1D

Competitors Cannot Meet this Specification!!



High speed fuses

• On existing installations the following questions are relavent
• What is your High-Speed Fuse re-order procedure?
• How long can you be in a downtime situation?
• What is the downtime cost per minute at your company?
• Can you provide Part Numbers for substitutions?
It is common for large installations to carry limited or no stocks of 

spare fuses

End
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