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Foreword 
 
 
 
 

NAL-type switch disconnectors are ba sed on a modular 

principle, which gives it a wide range of functionality. 

With  a unique design that extinguishes electric arcs and 

enables high switching capacity, they represent an 

attractive solu - tion as a key breaking element for 

applications in  enclosed 

switchgear and transformer compact substations. In combi - 

nation with type CEF current limiting fuses, NALF fuse 

switch disconnectors ensure control over the full range of 

overload and short -circuit currents.  

 
The main areas of application of NAL/NALF switch disconnectors are 

as: 

 Line switch disconnectors in medium-voltage networks,  

 Switch disconnectors with  fuses for  the switching and protec - tion  

of:  

 Distribution  transformers  

 Motors 

 
NAL/NALF switch disconnectors are manufactured according to  

global quality  and environmental  standards and confirmed by ISO 

9001 and ISO 14001 certificates.  In addition,  they are 

98.64 percent recyclable.  

The NAL/NALF brand is well  known around the world,  and more than  

600,000 switches have been produced so far.  It  has been undergoing 

continuous development  to satisfy usersõ demands. 

 
1. Introduction  

The switch disconnector system NAL/NALF is based on a modu- lar  

principle.  The basic unit  consists of a frame with  insulators and current  

carrying parts.  Two different  types of operating  mecha- 

 
nisms, snap action  mechanism type K or stored spring energy 

mechanism type A, can be mounted on the frame.  Fuse bases type F, 

with  or without  fuse tripping  mechanism, and an earthing switch type 

E/EB, suitable  for  both direct  mounting and free standing 

components, complete  the basic equipment  of a switch disconnector.  

These modules can be easily configured according to customer  

expectations.  

Accessories, such as shunt trip,  under-voltage release, auxiliary 

switches, motor  operation  and various systems for  manual opera- tion  

can easily be added. 

 
2. Main product features  

A NAL disconnector (which interrupts  load currents up to 1,250 A) and a 

small fault -current  circuit  combined with  a fuse base (F) and current  

limiting  fuses (which break large short -circuit  currents)  cre- ate a NALF-

type disconnector that  provides protection  against a majority  of fault  

types in a modern electric  network.  Both NAL/ NALF are designed in 

accordance with  the requirements  of the fol - lowing standards: 60129, 

60265, 60694, GOST 1516.3-96, GOST 

17717-79, and CSA Standard No. C22.2, No. 193, and IEC 62271-

105, all  of which consider switches for  general use and ensure there  

is safe switching coordination  between a switch dis- connector and a 

current  limiting  fuse. 

Within  the scope of the ANSI standard, NAL is known as Ver- 

saRupter and it  meets the requirements  of ANSI No. C37.20.4. The 

selected styles of NAL/NALF switch disconnector are listed  as cer- 

tified by the Canadian Standards Association (CSA). Some 

VersaRupter styles are UL listed  prior  to their  release to comply with the 

relevant  saftey requirements  required  in regions of the United States. 

 
 

 

  
 

Fig. 1 Switchboard with NAL 

switch disconnector  

Fig. 2 Structure of panel with 

NAL switch disconnector 

Fig. 3 NALF 36 KV fuse 

switch disconnector
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3. Functional description  

To ensure correct  operation  for  all  relevant  currents,  the switch 

disconnector system NAL/NALF is equipped with  a dual arc extin - 

guishing system. As the current  is being interrupted,  the arc will  be 

exposed to:  

a) A current  independent  air blast which automatically  starts at the 

correct  time  during the interrupting  process. This is achieved 

by designing the insulators on the opening side as cylinders with  

pistons. The pistons are connected to the mechanism in the  same 

way as the moving contacts.  The air blast therefore starts 

simultaneously with  the contact  movement (autopneu- matic  air 

blast).  

b) A current  dependent gas blast which occurs when the walls of the  

arcing nozzles are exposed to the hot arc.  

During this process, large volumes of gas are released and the arc is 

effectively  cooled.  The concentration  of the developed gas 

increases with  increasing current.  The so-called Hart gas effect  is 

therefore  most important  at high currents.  

A well  balanced utilization  of these two effects  has resulted  in an arc 

extinguishing system with  high reliability  for  all  relevant  cur- rents.  

Because of the autopneumatic  air blast it  will  only be necessary to 

utilize  the Hart gas effect  for  high currents.  This gives an arcing 

system which can withstand  a large number of operations without 

excessive wear. Consequently the NAL switches comply with the 

highest electrical performance classes E3 of IEC 60265-1 (for  

selected nominal voltages only).  In addi- tion,  voltage rati ngs are 

tested  with  a hundred operations under a load rated  current  of 630 A, 

which is a very important  feature  of the product,  distinguishing it  

from other  apparatus of this type on the market.  

 
 

Gas blast 
 

 
Air blast  

 
 
 
 
 
 
 
 
 
 

 

Fig. 4 Interruption  

 

 

Fig. 5 Switch disconnector in open position  

 
 
 

Fig.6 Closing 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Operating 

rod 

 

Fig. Efficiency of load current interruption in 

relation to breaking technique  

 
 
 

Curve 1: Gas blast 

Curve 2: Air blast  

Curve 3: The resultant extinguishing 

eʙect = Curve 1+ Curve 2 

 
 
 
 
 

 

Breaking Current Fig. 7 Switch disconnector in closed position  
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Switches and main parts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig 9. Mechanism A 
 

 
 

Fig. 10 Mechanism K 
 

 

Fig. 11 Quick earthing switch type E  

 
 
 
 
 
 
 
 

 
4. Basic designs 

NAL 

The standard feature  consists of chassis, insulators and current 

carrying parts with  the following  pole distance:  

 12 kV ð pole distance 150 mm, 170 mm and 210 mm 

 17.5 kV ð pole distance 170 mm and 210 mm 

 24 kV ð pole distance 170 mm*, 235 mm and 275 mm 

 36 kV ð pole distance 360 mm 

* ð with insulating barriers  

Rated currents are:  

ð 400, 630 and 1250 A up to 24 kV 

ð 630/800/1000 A for 36 kV  

NALF 

Is delivered  with  the same pole distances as the standard feature. 

Fuse base type F is delivered  for  installation  on both the opening and 

pivot  sides, with  or without  automatic  tripping.  

A fuse base with  six insulators can also be delivered  separately with  

some form of signal indication  when a fuse blows or for installation  

on the pivot  side of the switch.  

 

 
5. Mechanisms 

Type A with two springs  

The opening spring is always charged before the switch can be 

closed by means of a closing spring. This means the opening spring is 

always charged in a closed switch,  which in turn  can be tripped  

immediately  by hand, electrically  or by a fuse-link  striker system. 

Type K with one spring  

Closing or opening the switch is performed  by charging the spring past 

the dead centre.  

 
A and K mechanisms may cooperate with motor drives.  

 
 

6. Earthing switch 

Quick earthing switch type E  

This type of earthing  switch is equipped with  a quick spring mech- 

anism. It can be mounted on the pivot side of the switch 

disconnector or on the fuse base when the latter  is on the pivot side  of 

the switch.  

Quick earthing switch type EB  

Designed to be an independent  assembly for  both sides of the 

disconnector.  

Earthing switch type LCES 

This type of switch is not equipped with  a quick spring mecha- 

nism. It  can be mounted on on the pivot  side of the switch 

disconnector or on the fuse base when the latter  is on the pivot side  

of the switch.  

Fig. 8 NALF 
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Mechanical interlocking  between the switch disconnector and 

earthing  switch is installed  directly  on apparatusõ shafts. The left 

hand shaft extension is required  for  mechanical interlock 

installation.  

 

 
7. Fuse bases and recommended current limiting fuses 

Fuse base type F 

Variable with  or without  automatic  tripping  of the switch by the 

fuse-link  striker  system. The fuse base can be mounted on both sides 

(i.e.  opening side or pivot  side of the switch).  

Recommended current limiting  fuses for switch 

disconnector type NALF and fuse base with fuse tripping 

system 

ABB fuse types CEF and CEF-S are recommended for  use with the 

NALF switch disconnector with  fuse tripping  system. These fuses 

are reference  fuses as defined  in IEC 62271-105. The selection of 

fuses to protect  distribution  transformers  with  appro- priate  

assumptions about the working conditions and manner of selection  are 

shown in the following  tables.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 

The table  was calculated  according to standards IEC 60787 and IEC 62271-105 (for 

operating voltages up to 24 kV) and IEC 420 1990-11 for  36 kV. The following  trans- former  

work conditions were assumed: 

ð Maximum long-lasting overload ð 150% 

ð Magnetizing inrush current  ð 12×In during 100 ms 

ð Transformer short-circuit  voltage according to IEC 60076-5 

ð Standard ambient  working conditions of fuses 

 
 
 
 

 

 
Fig. 12 Quick type earthing switch type E mounted on fuse base  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

The table  above details  the rated  current  of a partic ular fuse link  for  a given line  voltage and 

transformer  rating.  For different  criteria,  the fuse selection must be recalculated..  

 
The given limits  of the rated  current  of fuse are not mandatory for  use with  NAL/NALF switch 

disconnector without  fuse trippi ng system. Rated current  values of the corre- sponding fuses for  

these applications  are given in the ABB catalogue titled  òFuses.ó 

Transformer 

rated voltage 

[kV] 

Transformer  rated output (kVA) 

CEF Fuse-link In [A] 

Fuse 

rated voltage 

[kV] 

Transformer 

rated voltage 

[kV] 

Transformer  rated output (kVA) Fuse 

rated voltage 

[kV] 

CEF-S Fuse-link In [A] 
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8. Types Designation 
 

NAL         Switch disconnector 

 F        with integrated fuse base 1)
 

  12       Rated voltage 12 kV 

  17       Rated voltage 17.5 kV 

  24       Rated voltage 24 kV 

  36       Rated voltage 36 kV 

   43)      Rated current 400 A 

   6      Rated current 630 A 

   82)      Rated current 800 A 

   102)      Rated current 1000 A 

   123)      Rated current 1250 A 

         without mechanism  

    K     Snap action mechanism 

    A     Stored spring energy mechanism 

     150    Pole distance 12 kV 

     170    Pole distance 12; 17.5 i 244) kV 

     210    Pole distance 12 i 17.5 kV 

     235    Pole distance 24 kV 

     275    Pole distance 24 kV 

     360    Pole distance 36 kV 

      R   Right hand side operation 

      L   Left hand side operation 5)
 

       E  Quick-make earthing switch 6)
 

       LCS  Earthing switch  

        L For 24 kV with insulat ing barriers ð left -hand operation only  

1) additional information needed when placing the order:  

 the length of fuse link  

 mounting side - pivot  or opening 

 with  or withour  fuse tripping  
2) for 36 kV only  
3) up to 24 kV only 
4) for 24 kV insulation barriers are used 
5) for left hand operation shaft extension must be used  
6) the earthing switch is normally delivered without mechanical interlocking, which must be specified separately. For 36 kV, ear thing switch is provided as self standing only type EB.  

 

General remarks for orders  

ð Normally,  the switch disconnector is delivered  with  a fuse base for 

pivot  side mounting.  A fuse base for  opening side mounting must  be 

specified in the order.  

ð Closing or opening of the switch disconnector must be carried out  

by an operating  coil.  The coil  must be ordered separately.  

ð For left -hand operation,  a shaft extension must be used. The 

extension must be ordered separately.  

ð The earthing  switch is normally  delivered  without  mechanical 

interlocking.  There is an additional  charge for interlocking.  

ð The switch disconnector type NALF /  NAL can be ordered at the  

same time,  together  with  ABB current  limiting  fuse types CEF and 

CEF-S. Adequate ordering numbers for  fuse links are available in 

the óFusesó catalogue.  

Ordering examples 

ð NAL 17-12K170LE 

Switch disconnector for  17.5 kV /1250 A with  latched  snap action 

mechanism, pole distance 170 mm. The switch discon- nector  is 

left -hand operated and equipped with  a quick-make earthing  

switch.  

ð NALF 24-6A235R 

Switch disconnector for  24 kV/630 A with  stored spring energy 

mechanism type A, equipped with  fuse base on the pivot  side, with  

fuse-tripping  device,  pole distance 235 mm, right -hand operated.
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9. Technical specification 

Switch disconnector type  NAL 

The switch disconnector complies with  IEC standards 60129, 60254 and 60694 concerning general purpose switches and IEC Stand- ards 420 and 

62271-105 regarding correct  co-operation  between switch disconnector and fuse. 

 
TABLE I. Main dataI 

 

Rated voltage Un kV 12 17.5 24 36 

Rated current  In A 400 630 1250 400 630 1250 400 630 1250 630 800 800 

Max. rated current  I A 400 630 1150 400 630 1150 400 630 1150 630 800 1000 

Short circuit  making capacity  Ima kA peak. 67 67 67 50 50 50 50 50 50 50 50 50 

Peak withstand  current  Idyn kA peak. 82 82 82 82 82 82 82 82 82 66 66 66 

Short time current 1 sec.    31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5    
2 sec. Ith  kA eff.  25 25 25 25 25 25 25 25 25 25 25 25 

3 sec.   20 20 20    16 16 16    
Mainly active load breaking capacity 1)

 

(test  duty  1 and 2, I 

IEC 60265-1 (IEC 265)) 

 
A 

 
400 

 
630 

 
1250 

 
400 

 
630 

 
1250 

 
400 

 
630 

 
1250 

 
630 

 
800 

 
800 

Rated cable/line charging breaking  

capacity  I 

IEC 60265-1(IEC 265)) 

 
A 

 
150 

 
150 

 
150 

 
1005)

 

 
1005)

 

 
1005)

 

 
80 

 
80 

 
80 

 
45 

 
45 

 
45 

Mainly inductive  

breaking capacity cos Ư = 0,15 
A 16 16 16 16 16 16 16 16 16 163) 163) 163) 

Rated earth fault breaking capacity                
IEC 60265-1(IEC 265)               
Earth fault breaking                
capacity, fig. 6  I A 150 150 150 70 70 70 75 75 75    
Capacitive breaking               
capacity, fig. 7  I A 90 90 90 40 40 40 31.5 31.5 31.5 50 50 50 

Max. breaking capacity in co -operation with fuses 

IEC 62271-105 (IEC 420 1990-11) 
A 1600 1600  1600 1600  900 900  300* 

Max. fuse size2) In A 125 125  125 125  80 80  40 40  
Power frequency withstand voltage 50 Hz 1 min.:       
ð to earth and between poles  kV 42 45 55 80 

ð across isolating distance kV 42 60 70 88 

Impulse withstand voltage 1.2/50 µs:       
ð to earth and between poles  kV 75 95 125 170 

ð across isolating distance kV 85 110 145 195 

Pole distance mm 150, 170, 210 170, 210 1704), 235, 275 360 

Max. operating torque at:  

 closing K/A mech. 

 opening K/A mech. 

 
Nm 

Nm 

 
115ð120 Nm 

K mech. 120 Nm/A mech. 3 Nm 

80ð100 Nm 

K mech. 80ð100 Nm 

/ A mech. 3 Nm  

Operating angle on the shaft degrees 130 120 

Arc time  ms 40 ð 60 60 
 

* ð IEC 420 1990-11 
1) At In = 630 A, 100 x CO. At In = 1250 A, 20 x CO 
2) Max. fuse size is ref.  to time  current  characteristics  for  CEF 

3) Power factor = 0,1  
4) With insulating barriers  
5) At 18,2 kV 

 

Earthing switch type E for NAL/NALF and type  EB 
 

Rated voltage Un kV 12 17.5 24 36 

Peak withstand current 1)
 Idyn kA peak. 62/82 40/82 38/82 66 

Short-circuit current 1 sec.    31.5 31.5 31.5  
2 sec. Ith  kA eff.  25 20 20 25 

3 sec.   20 16 16  
Short-circuit making capacity  Ima kA peak 62/67 40/62.5  38/50 40 

Power frequency withstand voltage 50 Hz 1 min.  kV 42 45 50 80 

Impulse withstand voltage 1.2/50 µs  kV 75 95 125 170 

Pole distance mm 150, 170, 210 170, 210 170, 235, 275 360 

1) When fed from switch disconnector/earthing switch side.  
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LCES earthing switch type E for NAL/NALF and type EB 
 

Rated voltage Un kV 12 17.5 24 36 

Peak withstand  current  1) Idyn kA peak. 50 50 50 50 

Short time current  1 sec.
 I

 
3 sec. th

 

 

kA eff.  
20 

16 

20 

16 

20 20 

16 

Power frequency withstand voltage 50 Hz 1 min.  kV 28 38 50 70 

Impulse withstand voltage 1.2/50 µs  kV 75 95 125 170 

Pole distance mm 150, 210 170, 210 235, 275 360 

1) When fed from switch disconnector/earthing switch side.  

 
 

TABLE II. Technical data according to  CSA C22.2  (NAL) 
 

Type name  NAL12 NAL17 NAL24 NAL36 

Rated voltage kV 4.16 13.8 27.6 34.5 

Rated maximum voltage kV 4.76 15 29.6 38 

Rated current  A 600/1200 600/1200 600/1200 600/800 

Impulse test voltage  kV 60 95 125 150 

Power frequency withstand  voltage kV 28 38 60 70 

   170/6.69    
  150/5.9  210/8.25  235/9.25*   
Pole spacing mm/inch  210/8.25  235/9.25*  275/10.8  360/14.1  

Momentary rating asymmetrical  kA eff.  40 40 40 40 

Fault-closing rated current asymmetrical  kA eff.  40 40 40 30 

Short time cu rrent symmetrical  kA eff./sec.  25/3  25/3  25/3  25/2  

* Short time current symmetrical 25/2 sec.  

 
TABLE III. Technical data according to ANSI C 37.20.4  (VersaRupter) 

 

Type name  VR8.25 VR15 VR15 (61 kA) VR17 VR27 VR38 

Rated voltage kV 4.73 12-13.8 13.8 12-16.5 23.9-24.9 34.5 

Rated maximum voltage kV 8.25 15 15 17 27 38 

Rated current  A 200/600/1200  200/600/1200  600/1200 200/600/1200  200/600/1200  600/800 

Impulse test voltage  kV 75 95 95 110 125 150 

Power frequency withstand voltage  kV 26 36 36 50 60 80 

Pole spacing mm/inch  210/8.25  170/6.69  235/9.25  235/9.25  275/10.8  360/14.1  

Momentary rating asymmetrical  kA eff.  40 40 61 40 40 40 

Fault-closing rated current asymmetrical   

kA eff.  

 

40 

 

40 

 

61 

 

40 

 

40 

 

30 

Short time current symmetrical  kA eff./sec.  25/3  25/3  40/3  25/2  25/3  25/2  

 

 
TABLE IV. VersaRupter styles UL listed 

 

Type name  VR8.25 VR15 VR15 VR15 (61 kA) 

Rated voltage kV 4.73 13.8 13.8 13.8 

Rated maximum voltage kV 8.25 15 15 15 

Rated current  A 200/600 200/600 200/600 600/1200 

Impulse test volta ge kV 75 95 95 95 

Power frequency withstand voltage  kV 26 36 36 36 

Pole spacing mm/inch  150/5.9  170/6.69  235/9.25  235/9.25  

Momentary rating asymmetrical  kA eff.  40 40 40 61 

Fault-closing rated current asymmetrical  kA eff.  40 40 40 61 

Short time curren t symmetrical  kA eff./sec.  25/3  25/3  25/3  40/3  
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10. Additional equipment for NAL/NALF switch  disconnectors 
 

Fig. 13 

 
 

Fig. 14 

Shaft extension with joint link, 380/470 mm consists of:   
 
 
 
 
 

b) 

 
 
 
 
 
 
 
 
 

d) 

 
 
 
 
 
 
 

 
c) 

 
a) a) Support bearing 

b) Connecting tube 

c) Extension bar 

d) Conneting kit  

 

Fig. 15 

 
 

Fig. 16 

 
 

Fig. 17 

 



Switch disconnector type NAL  

 
 
 
 
 

 

Fig. 18 

 

Fig. 19 

 
 

Fig. 20 

 
 

Fig. 21 
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11. Example of switch  
arrangement 

 
 

Auxiliary contact  
 

 

Shows position of switch 

disconnector (open/close)  

 
 

Spring 

mechanism 
 

For operating switch 

disconnector 

 
 
 
 
 

Motor drive 

NM 
 

For automatic charge 

and operating switch 

disconnector 

 
 

 
Shunt trip  

 

Release charged 

spring mechanism, 

opens the switch 

disconnector 

 

 
Mechanical 

interlocking 

Interlocks switch  

disconnector when 

cooperating with 

earthing 

 
 
 
 
 
 
 
 
 
 

Earthing switch 

shaft 
 

For operating 

earthing switch or for 

mechanical inter - 

locking 

 
 

 
Quick earthing 

switch  type  E 

Earth main circuit  of 

switch disconnector  


