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1 Scope 
This document is to specify and provide RAMS data for the TracFeed TAC switchgear. 
The switchgear design, construction and manufacturing is based on the standard pro-
gram of 3AC switchgears type GT3 and GT4.  

Due to the number of equipment there is no distinct between numbers of phases. This 
document is valid for TracFeed TAC1 and TracFeed TAC2 switchgears. 

2 Life time 
The traction switchgear TracFeed TAC is designed for a life time of 30 years under gen-
eral indoor conditions.  

Under environmental conditions and operating data as specified for Betuweroute e.g. in-
cluding anti condensation heaters the design life time of the TracFeed TAC2 is 40 years. 

The TracFeed TAC switchgear is using corrosion resistant materials: 

• Senzimier galvanised steel sheets 
• Copper for busbars and conductors 
• Nuts, bolts, washers, pins and operating levers from brass, galvanized or stainless 

steel - material selected according to task 
• Cast resin for insulators, bushings, current and voltage transformers  
• Silicon rubber for Surge arrestors  

 
In addition to the construction preventive maintenance is to be carried out according to 
the operating instructions. This preventive maintenance includes tasks to be carried out 
annually and tasks to be carried out every 5 to 10 years.  

3 Maintenance 
The annual operating of switchgear and visual inspections are intended to detect obvi-
ous abnormal conditions and defects to prevent them causing a failure during normal 
operations. These works are assumed to take maximum 1 working hour each panel. 

Tasks in the longer cycle are intended to maintain the smooth operation of the switch-
gear. They include more detailed inspections and provide recommendations for cleaning 
and greasing of levers and mechanisms. These works are assumed to take maximum 5 
working hours each panel. 

This ensures that the installation including all mechanical parts will last for the specified 
life time. 

Balfour Beatty Rail GmbH and Ritter Starkstromtechnik ensure that spare parts and tools 
required for operating the switchgear are available during life time by: 

• Control and protection relays for minimum 5 years after FAT  
• supplying identical material out of the standard manufacturing for minimum 10 years 

after FAT 
• providing similar equipment with same functionality and physical interfaces after 

equipment has been withdrawn from the standard manufacturing procedures 
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4 MTBF analysis 
The TracFeed TAC switchgear design, construction and manufacturing is based on the 
standard program of 3AC switchgears type GT3 and GT4 with a production of more than 
500 panels a year. Of the past 10 years more than 5000 panels have been delivered. 
The MTBF analysis is based on this data including experience in switchgear supply of 
more than 50 years. Failure rates and repair times have been rounded to the safe to 
provide reliable data. 

There are three kinds of failures to be distinct in the following: 

• Serious failures which do not allow continuation of traction power supply with the 
switchgear assembly 

• Less serious failures which do not allow continuation of traction power supply with 
the affected switchgear panel  

• Minor failures with no impact on traction power supply but with possibly restricted 
operability of the switchgear 
 

Serious failures only occur when installations with a single not sectionalised busbar are 
having failures within the bus bar compartment as otherwise at least half of the switch-
gear installation could still be operated. Never the less this aspect is not used in the 
analysis and any loss of the busbar compartment is seen as a serious failure. 

The analysis does not include failures during commissioning and trial operations as well 
as failures due to human error. 

Table 1: Input data of MTBF analysis 

Serious failures Less Serious failures Minor failures

failure rate
[1/109 h]

Repairs time
[h]

failure rate
[1/109 h]

Repairs time
[h]

failure rate
[1/109 h]

Repairs time
[h]

Circuit breaker 20 1 200 1
Circuit breaker, drive 5 1 300 1
Disconnector 10 24 100 1
Disconnector, manual drive 5 24 100 1
Disconnector, motor drive 5 24 200 1
Earthing switch 5 24 50 2
Earthing switch, manual drive 5 24 50 2
Earthing switch, motor drive 5 24 100 3
Current transformer (post type) 5 1 50 1
Current transformer (ring type) 5 4 50 2
Voltage transformer 5 4 50 2
Surge arrestor 2 1 20 1
Cap. Voltage indication 2 4 20 2
Bus bar compartment (others) 15 700 5 24
Cable compartment (others) 5 24 100 4
Control relay 50 4 2000 2
Protection relay 50 4 2000 2
Secondary wiring 10 24 250 4
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Table 2: MTBF & MTTR of switchgear panels 

The analysis results in a total unforeseen unavailability of 

• total switchgear  0,0086%  
• traction feeder panels  0,0012%  
• transformer feeder panels  0,0013%  
• for the bus section (2 panels) 0,0011% 

 
which is always well below the accepted limit of 0,01% (1 - 99,99%). 

 

Serious failures Less Serious failures Minor failures
MTBF MTTR MTBF MTTR MTBF MTTR

Specification 450,0 a 48,0 h 250,0 a 24,0 h 10,0 a 12,0 h
Traction feeder panel 7610,4 a 36,8 h 567,9 a 10,4 h 20,3 a 1,7 h
Transformer feeder panel 7610,4 a 43,8 h 594,6 a 12,0 h 20,7 a 1,8 h
Bus section 3805,2 a 54,9 h 727,1 a 16,2 h 30,7 a 1,7 h
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