
 3 4 . 5  k V  P R O T E C T I V E  L I N K  F U S E S

The H-J Family of Companies is pleased to introduce 
our new 34.5 kV oil-immersed expulsion fuses for 
CSP and large padmount-type transformers for 
renewable applications from 3 to 12 MVA.

G E N E R A L I T I E S :
W H A T  A R E  E X P U L S I O N  
F U S E S ?
Overloads
Short circuits
Power faults

Expulsion fuses, such as those shown in Figure 1, 
interrupt the current flow to the transformer when it 
exceeds the threshold defined by the fuse's time-current 
curve. These fuses operate quickly, following their 
time-current curves, causing the fuse to melt and open 
the circuit faster as the excessive current increases 
(inverse curve). 

In addition to the commonly used bayonet and cut-out 
fuses, our new line will be referred to as protective 
link fuses to differentiate the developed line from 
them.

T O T A L  C L E A R I N G  C U R V E S
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W H A T  A R E  T H E  E X P U L S I O N  F U S E  C O M P O N E N T S ?
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An expulsion fuse operates by melting its internal 
element when an overcurrent occurs, according to its 
minimum melting time (MMT) curve. Once the fuse 
element melts, an internal arc forms. This arc can only be 
extinguished when the fault current reaches a natural 
current zero. At that point, the arc is momentarily 
interrupted, and the pressure from the ionized gases 
within the fuse tube causes the expelled gases to be 
forced out, clearing the fault. For this reason, it is named 
“expulsion fuse.” The bottom terminal of the fuse is 
also expulsed and if the pressure and the distance 
between the electrodes is large enough, the arc is not 
restarted, and the failure is cleared. 

The introduction of the 34.5 kV protective link 
expulsion fuse represents a significant advancement in 
transformer protection. As the demand for reliable and 
efficient solutions grows, especially in renewable energy 
systems, the need for fuses that provide enhanced 
protection against overloads, short circuits, and power 
faults has become critical. This new fuse offers a modern 
solution for ensuring the reliability of transformers by 
quickly and effectively interrupting current flow, 
minimizing downtime, and safeguarding equipment.

P R O D U C T  F E A T U R E S :
34.5 kV oil-immersed expulsion type fuse designed 
to be mounted in series with the high-voltage winding 
of 34.5 kV class delta connected, or 46 kV class 
grounded wye-connected transformers.

D E S I G N E D  A N D  T E S T E D  T O  
M E E T  T H E  F O L L O W I N G  
S T A N D A R D S :
IEEE Std. C37.41-2016 for Design Tests

IEEE Std. C37.40-2003 for Service Conditions and 
Definitions

IEEE Std. C37.48-2005 Guide for Application, 

Operation, and Coordination

U S E D  T O  P R O T E C T :  
CSP single-phase transformers up to 167.5 kVA, 240 

V, or 333 kVA, 480 V in coordination with an LV Breaker.

CSP three-phase transformers up to 250 kVA, 208 V, 

or 630 kVA, 480 V in coordination with an LV Breaker. 

Padmount three-phase transformers up to 12 MVA in 
coordination with a backup-type current limiting fuse.

 

W H A T  A R E  T H E  O P E R A T I N G  P R I N C I P L E S  O F  A N
E X P U L S I O N  F U S E ?

 Top Termininal Fuse Wire

Figure 3

Flexible Cable (Pigtail)
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Available in a wide range of current ratings (4.5 to 
160 Amp) and with a complete family of 14 fuses 
covering this range.

Complete interchangeability with other oil-immersed 
34.5 kV protective links that are available in the 
market.

Fuses can be connected in parallel for higher ratings. 
Please consult our sales representative for the test 
report. 

Test reports are also available for single barrel 
operation of the family of fuses from curve #2 to curve 
#12.

A fuse holder is available for all fuses offered.

E L E C T R I C A L  R A T I N G S  
( U n d e r  o i l ) :
34.5 kV class for delta-connected transformers

46 kV class for grounded wye connected transformers

1200 Amp interrupting capacity tested in a horizontal 
position at 34.5 kV line to ground in Powertech Lab, 
Canada

Current ratings from 4.5 to 160 Amp in a family of 14 
fuses covering this amp range

   

P R O T E C T I V E  L I N K  I N  L A R G E  P A D M O U N T
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C O N N E C T I N G  D I A G R A M  F O R  A  P A D M O U N T E D  
T R A N S F O R M E R  I N  A  R A D I A L  C I R C U I T
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T O T A L  C L E A R I N G  C U R V E S

Figure 2

T I M E - C U R R E N T  C U R V E S :

T H E  F O L L O W I N G  M M T  A N D  T C T  C U R V E S  R E P R E S E N T
T H E  T I M E - C U R R E N T  O P E R A T I O N  F O R  T H E  C O M P L E T E
F A M I L Y  O F  O U R  F U S E S .

Figure 6

M I N I M U M  M E L T I N G  C U R V E S
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These fuse curves have been introduced to our fuse 
coordination program to select the right current-limiting 
fuses and secondary breakers to mate with the expulsion 

fuse to obtain full-range protection for padmount or 
CSP transformers. 

T I M E - C U R R E N T  C U R V E S :

 

TH E H -J  FA M ILY O F  CO MPANIES  
is pleased to offer a fuse coordination tool at 
www.h-j.com/fuse-coordination  for customers 

to find full-range protection fuses that match their 
needs depending on their CSP or padmount 
transformer characteristics up to 12 MVA.

F U S E  C O O R D I N A T I O N  S O F T W A R E :
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Figure 7

The data points used for the above graphics are displayed in these tables below. 
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M O U N T I N G  B L O C K

As a part of H-J’s fuse coordination program, we 
recommend  secondary breakers and current limiting 
fuses from our partners ERMCO and Mersen, along 

with our H-J expulsion fuses for 34.5 kV or ERMCO 
expulsion fuses for kV class lower than 34.5 kV. 

Our new 34.5 kV protective link fuse can be 
installed horizontally or vertically and mounted using 

an insulating block like in the sketch below, ensuring 
the minimum distances to ground are kept. 

Figure 9

50.0 HV-kV: 13.2 LV-kV: 0.24 PHASES: 1 Z%: 3.00

C O O R D I N A T I O N  C U R V E S  -  C U R R E N T  L I M I T I N G  A N D  E X P U L S I O N  F U S E
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I N S T A L L A T I O N  I N S T R U C T I O N S :
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The H-J Family of Companies is pleased to offer a 
mounting block designed for 34.5 kV expulsion fuses, 
compatible with any brand, with the caveat that 
clearances to ground must be kept. In regards to 
distances from the fuse to ground, it is necessary to 
explain the concept of “gases relief cone,” which means 
during the operation, the volume occupied by the 
ionized gases are expulsed by the fuse.

“Gases relief cone” describes the safe distance between 
the transformer ground points and its internally 
installed, oil-immersed expulsion fuse. This cone is also 
applied to establish the safety distance between parallel 
expulsion fuses.

The “clearance cone” refers to the space directly in the 
terminal where ionized gases are expelled. The axle of 
the cone follows the direction of the expulsed gases.  No 
metallic part or ground plane can exist inside this cone; 
otherwise, a direct line-to-ground fault can occur. The 

cone’s final height and diameter depend on the voltage 
level, being 5.75” (146.1mm) and 7.0” (177.8) for 34.5 
kV. This information is only a guide and can be replaced 
by user experience.

H-J expulsion fuses were successfully tested in single 
barrel and in parallel applications at Powertech labs in 
Canada. General test reports and detailed test reports 

are available upon request. Please see below for further 
information.

T E S T  R E P O R T S

Figure 10

Gases relief cone, in green
(Schematic, this is not a transformer)
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Due to the larger size of padmount type transformers 
used in renewable energy applications (mainly solar and 
windfarm) the use of parallel fuses, both expulse and 
current limiting, is widely spread. 

The H-J expulsion fuses used in parallel for these 
applications were successfully tested at Powertech Labs 
in Canada. See below for more information. 

 

P A R A L L E L  A P P L I C A T I O N :

34.5 kV liquid-submerged class A
expulsion fuses interrupting tests 
two fuses in parallel configuration

Client’s Specifications, using IEEE 
C37.41-2016, A.2.4.2 as a guide

Table 1: Results of Series 1 and 2 Interrupting Tests

Note: 1) Fuse link sample numbers were marked by the lab.
            2) Test are listed in chronological order.

TEST OBJECTS

TESTED BY

DATE RECEIVED

TEST DATES

TEST SPECIFICATION

TEST RESULT

Liquid-submerged Class A expulsion fuses         
 
Rate Maximum Voltage:                                             
Rated Current:
Fuse Model 1:
Fuse Model 2:

Powertech Labs Inc.
12388-88th Ave, Surrey, BC
Canada V3W 7R7
www.powertechlabs.com

2024-08

2024-08-13

IEEE C37.41-2016, A.2.4.2 and Client’s Specificatioons

Pass(see Section 4 for Details)

34.5 kVrms
1200 Arms symmetrical interrupting
PLINK #2, 4.5 A
PLINK #12, 160 A

R E P O R T  O F  P E R F O R M A N C E

34.5 kV liquid-submerged class A
expulsion fuses interrupting tests 

IEEE C37.41-2016,A.2.4.2 and client’s 
specifications.


