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MD’s Message

Dear Colleagues,

DMRC Academy has been publishing its half-
yearly magazine “Aadharshila” since 2011.
Now another half-yearly publication “Gyaan
Shila” is a welcome step. This new publication
will provide a dedicated platform to share the
latest technical knowledge, innovations,
and best practices in metro systems.

DMRC Academy has firmly established itself as a centre of excellence in
Urban Rail training, embodying the highest standards of
professionalism. With its state-of-the-art infrastructure and
distinguished faculty, academy delivers focused and high-quality
training to not only our own employees but other Indian/overseas metros
alsoin project execution as well as O&M. Its sustained efforts in capacity
building, innovation, and knowledge sharing reflect our enduring
commitment to advancing safe, reliable, and sustainable urban mobility.

In our pursuit of global standards in leadership and management,
DMRC has signed an MoU with INSEAD, Singapore, on March 23,
2026, to strengthen capacity building and foster professional excellence
through immersive learning.

Towards this commitment, DMRC Academy organized a unique
Leadership Development Programme for top and senior management
officers from Metro/RRTs organizations, conducted in two modules-at
DMRC Academy from April 8 to 10, 2026, and at INSEAD from April
1510 17, 2026-with 32 participants. The programme featured expert-led
sessions aiming to expand learning to a global context.

| am glad that, DMRC Academy is on the path of realising the vision of
positioning itself as a globally benchmarked centre for excellence in
urban rail and transport training under “Viksit_Academy@2030”. The
focus will be on expanding international collaborations, integrating
emerging technologies, strengthening leadership and technical
capability development across all levels.

Dr. Vikas Kumar
Managing Director
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Introduction:
Metro systems are designed to provide safe, reliable, and accessible
transportation to passengers across the city. Modern metro stations
often consist of multiple levels such as concourse, platform, and
Ground level. To facilitate smooth vertical movement within these
stations, elevators play a vital role.
Requirement: Elevators in metro stations are primarily installed to
support passengers who may find it difficult to use escalators or
staircases. Apart from providing convenience, elevators ensure
barrier-free accessibility, enabling passengers with special needs to travel comfortably.
DMRC elevators are mainly intended for use by:

[ ]

N

®
m Elderly passengers

t Passengers using wheel chairs AT
(/ g 9 impaired vision
[ ]
ﬁ Passengers carrying infants

Pregnant women !’a_ssenggrs suffering from
y injury or illness

Working Principle of an Elevator/Lift:

Most modern elevators operate on the traction drive principle. In this system, the elevator car
and counterweight are connected through steel wire ropes passing over a traction sheave
driven by an electric motor.

The counterweight balances the weight of the elevator car and a portion of its load, reducing the
effort required by the motor.
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Importance of Counterweightin Elevators

The counterweight performs several important functions:

= Reduces motor power requirement.

= Improves energy efficiency.

= Ensures smoother operation.

= Reduces stress on ropes and machinery.

= Provides better braking performance.

Without a counterweight, the motor would need to lift the entire

car and passenger load, which would make the system
inefficientand uneconomical.

Counterweight Calculation Formula

In most traction elevators, the counterweight is designed to
balance the weight of the empty car plus approximately 50%
oftheratedload. The generalformulausedis:

W (cw) =W (car) +0.5*times W(rated load of lift)

Where:

= W(cw)=Weight of the Counterweight

= W(car) =Weight of the empty lift car

= W(rated load of lift)= Maximum passenger load capacity of lift

Example Calculation: Consider a 13 passenger lift (SS Door)
with the following specifications:

= Weightof Empty lift car = 1567 kg (approx.), Rated passengerload = 1000 kg
Using the formula: Counterweight = 1567 kg + (0.5 x 1000) kg
Counterweight=1567 kg + 500 kg = 2067 kg

Therefore, the counterweight should be approximately 2067 kg.

Prakash Bansal
Lecturer/E&M
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Introduction of Metro Escalators and Working Principle )
Introduction:

The introduction of the metro system in India has significantly enhanced

the quality, efficiency, and comfort of urban transportation. One of the

most visible and impactful technological features of metro stations are

the escalators. The Delhi Metro Rail Corporation stands among the

largest escalator-owning organizations in India and the only agency

other than Escalator Manufacturers that carry out maintenance of

escalators themselves.

Delhi Metro stations are typically designed across three levels:

Ground Level ,Concourse Level & Platform Level

To ensure smooth and efficient passenger movement among these levels, escalators are
installed at multiple strategic locations. These escalator are sourced from five major global
manufacturers.

Requirement: Escalator is an essential component of metro infrastructure, designed to
facilitate:

Efficient handling of bulk passenger movement

Reduction of congestion on staircases

Continuous flow without waiting time

Improved passenger convenience

Enhanced accessibility and station circulation

Note: Escalators are not suitable for wheelchairs, stretchers, or passengers with severe mobility
challenges. For such cases, lifts/elevators are provided.

Working Principle of an Escalator:

Escalators operate on a continuous chain-driven mechanism. The key components and their
functions are:

An electric induction motor drives the main shaft. The shaft rotates drive chains connected to a
series of steps.

Steps are linked and move in a continuous loop.

Steps remain horizontal while in use and collapse underneath during return

The handrail moves synchronously with the steps for passenger safety

This continuous motion enables passengers to board and alight safely without interruption.

At both the upper and lower landings, four flat steps are provided, ensuring safe and
comfortable passenger entry and exit.

Key Features of DMRC Escalators
= Tallest Escalator: Janakpuri West Metro Station (Magenta Line) (15.65 meters)
= Shortest Escalator: Raja Nahar Singh Metro Station (Violet Line) (3 meters)

= Highest Number of Escalators at a Station: Kashmere Gate Metro Station, 53 escalators are
installed

Technical Parameters:
1. Direction of Operation
= Allescalators are reversible (bidirectional)
= Direction can be changed from the control panel based on passenger flow patterns and
operational requirements
2. Speed of Escalator: DMRC escalators are designed with multiple speed modes to optimize
performance and energy efficiency:
= High Speed (Speed-1): 0.65 m/s (for peak passenger traffic)
= Normal Speed (Speed-2): 0.50 m/s (for moderate traffic)
= Standby (Crawling) Speed:
Typically 0.20 m/s in most escalators

In standby mode, escalators do not stop completely but operate at a reduced “crawling
speed” whenidle. This offers several advantages:
= Energy conservation
= Elimination of passenger confusion regarding direction
Passenger guidance and Safety features offered in DMRC escalators:
Escalators, while robust, are precision-engineered systems requiring proper user awareness.
DMRC incorporates multiple safety features:
1. Escalator Instruction Board:
Clearly displayed dos and don'ts with pictorial guidance at entry and exit points
2. Audio Announcements All new escalators installed, comes with automatic pre-recorded
announcement while boarding the escalator so as to quickly remind the commuters about
three very important aspects i.e. Hold the handrail; Keep your feet within the yellow lines and
Hold the hand of children.

3. llluminated Direction indicator:
= Greensignal: Entry permitted
= Redsignal: Entry prohibited
= Functions similar to traffic control systems

4. Comblight:
= Highlights the transition zone between moving steps and stationary landing

5. Skirt Panel Brushes:
= Black color brushes on both sides along the entire run of the escalator steps are provided.
= The purpose of these brushes is not removal of static charge but to prevent passenger's

loose clothing stucking in escalator while travelling.

6. Emergency Stop: The passengers riding on the escalator can stop the escalator in case of
any emergency. Such stopping can be done by pressing red coloured stop buttons called
Emergency stop switch. Each escalator has been provided with minimum three emergency
stop switches installed on escalator deck just above the foot level at top, bottom and one
atmiddle.
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In Case of Emergency Press "Red Emergency Stop Button”

Chandrakant Shrivas
Professor (Electrical)
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5-Pulley Balance Weight Automatic Tensioning Device (ATD) in OHE system

Introduction:

In an electrified Metro track, electric locomotives receive power

through the Overhead Equipment (OHE), which mainly consists of

the contact wire and catenary wire. These conductors are exposed

to environmental conditions and temperature changes. During

summer season due to heat from the atmosphere and current

flow, the wires expand while in winter season they contract.

Because of these temperature variations, the length of the wires

changes, which affects the tension and sag or hog in the

conductor. To maintain proper tension throughout various seasons, conditions and safe

operation of trains, an Auto Tensioning Device (ATD) is provided in the OHE system.

Requirement:

Withoutan ATD, overhead lines would suffer from the following major issues:

= Sagging (Summer): As heat increases, the wire expands. If there is too much sag, the
train's pantograph can get entangled or may have loose contact, causing electrical
arcing/sparking.

= Snapping (Winter): In cold weather, the wire contracts. Without a tensioning device, the
tension would exceed the wire's breaking point, leading to the wire snapping.

= Poor Current Collection: If the tension is not properly maintained, the train's pantograph
will fail to make smooth and continuous contact with the overhead wire; this contact is
essential for high-speed travel, and its absence leads to poor current collection.

Working Principle:

In the case of an OHE arrangement with a 150 sq. mm contact wire and a 65 sq. mm catenary

wire, a constant tension of 2400 kgf is required in the overhead conductors. By routing a

stainless steel wire rope through pulleys, the system multiplies the effective force of the
counterweight. This multiplication of force is called mechanical advantage (MA). Mechanical
advantage of 5-pulleysATD is 5.

The counterweight required can be calculated using the following relation:

W (Counterweight) = T
(Tension)/Mechanical
advantage (MA) =
2400/5=480kg

Hence, to maintain a
tension of 2400 kgf, the
required counterweight is
only 480 kg. As the
overhead wires expand
(get longer), the
counterweight moves
downward, pulling the
slack out of the line.
When the wire contracts,
the counterweight moves
upward, allowing the wire
to shorten while keeping
the tension constant.

5 - Pulley Balance weight ATD

Bhanu Pratap
Lecturer (Traction)

DMRC Signs MoU with INSEAD, Singapore and conducts the first Leadership Development Programme

DMRC has taken a significant step towards strengthening leadership capacity in the urban transport
sector by entering into a strategic partnership with INSEAD, Singapore - a globally renowned Business
School. An MoU was signed on 23* March 2026 between DMRC and INSEAD, Singapore in presence of
Dr. Vikas Kumar, MD/ DMRC and other senior officials. Building on this collaboration, DMRC Academy
organised a specialised Leadership Development Programme for senior executives from various metro
organisations. The programme was conducted in two phases - from 8 to 10 April 2026 at DMRC Academy
and from 15 to 17 April 2026 at INSEAD - the programme engaged 32 participants. It combined expert
sessions, practical exposure, and global perspectives to enhance strategic thinking, leadership

effectiveness, and the ability to manage complex organisational challenges.

*In Case of Fire Emergency :-
Stay Calm but RACE: Rescue. Alarm, Confirm, Extinguish/Evacuate*

DMRC Academy
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