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Automatic Train Control (ATC)

• Automatic Train Protection (ATP) - safety system that checks 
speed limits, signaling input and can emergency brake

• Automatic Train Supervision (ATS) - remote supervision of the 
train

• Automatic Train Operation (ATO) - system that enables trains to 
be operated and driven automatically



Automatic Train Operation (ATO)



Types of tunnels



Tunnel Boring Machines

Speed of boring:100-200 meters per week
Power Consumption: 3-4 MW per machine






Tunnel Boring Machines















Power Consumption of the Metro

• 300 MW – peak load

• 7 substations 161/33 kV
• Each substation 2x90 MVA 
transformers

• NOGA request to allocate 
additional space for up-to 4 
transformers

• 2-4 incoming 161 kV 
overhead/underground lines



Construction of the Sub-stations

• 2025 - Tender

• 2029 – Energization

• Power supply for the needs of test runs and 
auxiliaries already at 2031
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Redundancy

• Internal redundancy @ sub-station level
• 2 transformers
• Bus-tie between MV switchgears

• 33 kV loops between sub-stations
• Redundant AC/DC converters
• DC redundant power supply



Power Station

• Power supply in the case of 
Black-out or in case of major 
faults in the HV grid

• 300x200 m plot
• 90-120 MW constant load
• Peak shaving by grid or 
reduced operation in case of 
failure

• Statutory Process - tender
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