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1.0 Power Supply & Traction System (PST): 
Following types of Traction systems are being used for Metro systems in India/abroad. 
Selection of type of Traction system is decided by Metro based on their ridership/future 
traffic projection/cost etc criteria. Broadly, following systems are followed in 
Indian/International metros: 

 
 

1 25 kV AC Traction 
(FOCS/ROCS) 

Flexible Overhead conductor system (FOCS) is used for 
Elevated & at Grade section while Rigid Overhead 
Conductor System (ROCS) is used in Underground 
section accommodable to tunnel bore diameter. 

2 750 V DC Third Rail 
Traction 

‘Third rail system’ is used for Traction for elevated, at 
grade and underground section. 

3 1500 V DC Traction Flexible Overhead conductor system was in use in Indian 
and still being used in some countries. 

 
 

1.1 Comparative study of equipment rating of major items as presently being 
followed in different metros is tabulated below: 

 
1.1.1. 25 kV AC Traction (FOCS) / (ROCS) System: 

 
Key Item Sizing/Rating Adopted by 
Contact wire 150 sq.mm Copper 

150 Sq. mm Copper Silver (Cu-Ag 0.1) 
DMRC, LMRC, 
Nagpur Metro, 
Pune Metro 

Catenary wire 65 sq.mm. Copper Cadmium 
65 sqmm Copper magnesium 
120 sqmm Copper magnesium 

DMRC, LMRC, 
Nagpur Metro, 
Pune Metro 

Auxiliary Main 
Transformer 

20/25 MVA 
30 MVA 
32/45 MVA 
30/45 MVA 

DMRC, LMRC, 
Nagpur Metro, 
Pune Metro 

Traction Transformer 15-30 MVA 
21.6/30.24 MVA 
30/42 MVA 
40/50 MVA 

DMRC, LMRC, 
Nagpur Metro, 
Pune Metro 

 
33 kV cable 

300 sq.mm, XLPE, Al 
400sqmm XLPE, Cu 
400 sq.mm, XLPE, Al  
240 sq.mm, XLPE, Al 

DMRC, LMRC, 
Nagpur Metro, 
Pune Metro 

25 kV cable 240 sq.mm, XLPE, Cu 
400sqmm XLPE, Al 

DMRC, LMRC, 
Nagpur Metro, 
Pune Metro 

 5 Pulley type DMRC, LMRC, 
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iii. The earthing of RSS shall be with copper/GI conductor complying with 
International Standard IEEE 80 and IS 3043. The connection of OHE return 
cable from viaduct to buried rail to be connected with GI flats risers welded to 
buried rail & nut-bolted in cable side in the steel/concrete box. The return cable 
connections joint shall be accessible for maintenance checks. 
Depending on demography & buried rail corrosion factor, the earthing of RSS 
shall be with copper conductor complying with International Standard IEEE 80 
and IS 3043. The return cable from viaduct shall be connected to the RCMB 
(Return Current Marshalling Box). The return cable connections joint shall be 
accessible for maintenance checks. The Return Current Marshalling Box (RCMB) 
further connected to the Main Earth Mat and four nos. of independent Earth Pits. 
 
Core CTs shall be provided on each Return Current cable from track to monitor 
the return current on individual cables & this shall also be monitored through 
the SCADA for its healthiness. 

iv. Traction Transformers: - The capacity of Traction transformer shall generally 
designed for 21.6/30.24 MVA for 3-6 coach Metros and 30/42 MVA or 40/50 
MVA for above 6 coach metros. 

v. Auxiliary Main Transformers: - The capacity of Auxiliary Main Transformer 
shall be a standard rating 15 or 25 or 35 or 50 MVA (with suitable dual rating 
ONAN/ ONAF)  

vi. EHV cables: Single core colour coded armour cable of required cross section 
shall be used.  

vii. HV Cables: Single core XLPE cables in trefoil arrangement shall be used. 
viii. Use of Static Frequency Convertors (SFC) may be explored for limiting the 

effects of harmonic distortion, control of reactive power, elimination of 
Neutral Section etc. 
 

1.2.2 25 KV Flexible OHE System (Elevated Sections): 

i. Cantilever 
Assembly) 

Modular design Aluminum Cantilever assembly shall preferably 
be adopted. The design can be double insulator (stay and 
bracket) type or single insulator type. Single Insulator 
Cantilever Assembly may also be studied and single insulator 
cantilever assembly design may be incorporated only for very 
limited trial. 
 
Modular design Aluminum Cantilever assembly is to be double 
insulator (stay and bracket) type. Since OHE is on viaduct and 
maximum implantation is always within 3.00m, Cantilever 
Aluminium Tube sizes can also be standardized as below for 
better interoperability:  
Stay Tube         – 55mm OD 
Bracket tube   – 70mm OD 
RT                      – 55mm OD 
Steady Arm     – Box Type riveted Aluminium. 
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ix. Circuit 
Breaker/ 
Interrupters 

Vacuum type CBs/Interrupters, with appropriate 
ratings based on loading of the system, to be utilised. 

x.   OHE Mast B-series/BFB mast may be used as per requirement. GI tubular 
portal can also be adopted to suit urban landscape in view of 
aesthetic and to avoid bird nesting. 
 
Steel Structures Galvanization shall be 1000 g/sqm. 

xi. Section 
Insulators 

Light weight Section insulators with 1200/1600 mm Creepage 
Distance (CD) shall be used. 

xii. Load Break 
Switch in 
place of 
Motorized 
Isolators. 

Load break switch to be preferred instead of normal off-load 
isolators. 
 
Isolators to be avoided on main line.  
 
To improve the safety performance of Depot Control Centre 
(DCC), live status of each elementary section of the Depot OHE 
shall be provided at the DCC through localized SCADA (without 
control). 

xiii. 42kV 
Lightning 
Arrester 

LA to be provided at switching posts and neutral section 
(Against PT & feeding cables). 

xiv. Jumpers 
 

Jumpers of necessary cross section to be used as per OHE 
current carrying capacity. Double jumper of standard cross 
section may be provided as per requirements. 
Crimped PG clamps to be used instead of nut-bolt type. 
Provision of 'C' Jumpers are not required as current carrying 
droppers are provided. 

xv. Droppers Current carrying Flexible droppers to be used 

xvi. Return 
Current 
Connections 
at TSS 

Instead of conventional buried rail connection of the return 
cable circuit, the return current cable connection between the 
traction transformer secondary earthed terminal to the return 
current earthing arrangement may be standardized and shall be 
in a Stainless steel/ concrete box as per standard drawings. CTs 
along with digital meter measuring arrangement shall be 
provided to monitor the return currents, in all the cables from 
the mainline tracks. The return current measured values shall 
also be available in SCADA. 

xvii. ATD 
 

5 Pulley ATD / Spring type (Helical) in mainline. 
 
Spring Type ATD having the benefits of almost zero 
maintenance cost, no risk of counter weights breakdown, more 
aesthetically suited for urban landscape. 
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iii. Power cable 
(33kV) 

 For 33kV system, Single core, Aluminium FRLS, XLPE 
cables of required cross section in elevated for exclusively 
Elevated/ At Grade section. 33kV Armoured Cable for the 
section from RSS to first ASS. 33kV Unarmored/Armoured 
cable along the Metro corridor. 
 

 For Underground Section, Single core, Copper/Aluminium 
FRLSZH, XLPE cables required cross section shall be used.  

iv. Earthing 
System 

Earthing system design shall conform to IEEE 80 and IS 
3043. 

v. 33 kV network 
 

Redundant arrangement - Double circuit with 2 Dry type 
transformers in each ASS. 

 
1.2.5 Retractable Overhead Conductor Rail System: 

 
Retractable Conductor Rail System to be preferred for use in one Inspection Bay 
line in Depot with crane operation to facilitate ease of maintenance of Rolling Stock.  
 

1.2.6 Power Supply System (Sub Stations) 
 

i. Auxiliary Main 
Transformer / 
Power 
Transformer 
 

Ratings may be standardized to minimize type test requirement. For 
ratings differing based on Simulation studies, Type test reports will 
be required. 
20/25 MVA, 25/35 MVA, 30/45 MVA. With Onload Tap Changer. 

ii. Traction 
Transformer 
 

ratings may be standardized to minimize type test requirement. 
 
21.6/30.24 MVA, 30/42 MVA, 40/50 MVA. 
With Onload Tap Changer. 

iii. 66/132/220 kV 
Cables/Transmiss
ion lines 
 

Cable sheath shall be PE instead of PVC. 
Sheath Integrity test to be carried out. 
Laying in Trefoil formation. 
single core color coded underground cable shall be used. 

iv. 25 kV cables 
 

Single core, Copper, FRLS, XLPE, Armoured of required cross section. 
FRLSZH, XLPE, Armoured cables required cross section in UG 
section. 
 
Cable sheath Short Ckt rating of 14 KA for 1 sec. 
 
For the cable length more than 1000m SVL (sheath voltage limiter), 
must be provided with sending end sheath earthed. 
For the cable length less than 1000m, sending end sheath shall be 
earthed and other end shall be kept open (but suitably protected for 
safety) 
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without milling groove. 
 The interface resistance between Steel and 

Aluminum shall not exceed 30 µΩ. 

2. Expansion Joint Single gap (100-200 mm) EJ's or Double Gap (two gaps 
of 100-200 mm) EJ's shall be used depending upon the 
requirement. 

3. Insulated Joints Insulated joints or air gaps shall be used to provide 
sectioning of third rail. 

4. Third Rail Brackets Steel or FRP/composite material Brackets of proven 
and type tested shall be used 

5. Stringer system Stringer system shall be used in Inspection Bay Lines 
having two/four trolleys for each 3/6 car trains and 
stinger system shall be also provided in RBL either 
Static type or Movable type. 

 
 

1.3.5 Stray Current, Earthing and safety 
 

1) Stray Current mitigation measures as per EN 50122-2 shall be provided. This 
includes insulation of track plinth at the base and insulation of shear 
connectors, insulation of running rails, use of track fitting suitable for DC 
system, short circuit devices (SCD), stray current cable, Stray current 
monitoring system (SCMS) as per design. 

2) Platform up to a length of 2 meters shall be insulated to keep control over the 
step potential to ensure safety of passengers. 

3) Rail to Rail and track cross bonding shall be made at frequent intervals for 
keeping the voltage drop at low levels based on the results of DC Simulation 
studies. 

4) Safety provisions as per NFPA 130/NBC-2017 (latest), including provision of 
Automatic Gas flooding inside the Panels and Emergency Tripping System (ETS) 
at different locations shall be followed.  
 

i. Track fastening system 
fitting 

The insulation shall be preferably more than 100 Ω.KM, or 
conductance of 0.01 Siemens/KM per track for a new 
track measured under dry conditions.  

As per EN 50122-2 Insulation value of 2 Ohm.km or 
conductance of 0.5 s/km per Track shall be maintained 
during the system life time. 

ii. Earthing & Bonding Structure Earth Conductor shall be preferably 185 sqmm 
Aluminium (AAAC) bare conductor and connected to pier 
and viaduct segment earth connections.  

Earthing & Bonding connection cables shall be of 95/120 
sqmm Aluminum cable. 

iii. Track fastening system Shall have following minimum features:  
 An insulator between rail and tension clamp  
 A base plate which is not at rail potential 












