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Message from Director/
Operations & Services

| .

| take immense pride in contributing to the 26th edition of Adhaarshila. DMRC has set new standards by
effectively managing one of India's most extensive metro networks, spanning over 390 kilometers. A
significant milestone was achieved on September 4, 2023, as DMRC successfully catered to an
unprecedented 71.03 lakh passenger journeys. This achievement not only underscores the reliability of DMRC's system but also reflects the trust
placed in us by commuters.

Dear Friends,

Our commitment to excellence, wealth of experience, and relentless pursuit of improvement position DMRC as a reliable and esteemed partner for
metro rail projects globally. Noteworthy is our proven track record of managing and maintaining the metro network in a cost-effective manner.

Recently, DMRC was honored with the "Award of Excellence in Urban Transport" in the category of "Metro Rail with the Best Passenger
Services & Satisfaction" by the Ministry of Housing and Urban Affairs (MoHUA) at the 16th Urban Mobility India (UMI) Conference & Expo-
2023 in October of this year. This recognition further solidifies DMRC's standing as a leader in the field.

DMRC's vision, "Commuting experience in Delhi Metro to be customer's delight," is driving a transformative approach to ticketing, recognizing its
pivotal role in the overall commuting experience. The strategic initiative to digitally transform the ticketing process aims to enhance the ease of
booking forall Delhi Metro travelers.

Several innovative digital ticketing solutions have been introduced under this initiative. A partnership with Airtel Payments Bank on January 29,
2023, facilitated a secure, fast, and convenient Metro Smart Card top-up facility. QR code-based tickets were introduced on May 8, 2023,
providing commuters with an alternative to tokens. The entire system is now compliant with the National Common Mobility Cards (NCMC) since
June 2023, allowing integrated access to all public transport.

On August 3, 2023, DMRC expanded payment options by introducing Unified Payments Interface (UPI) at its TVMs and counters. The mobile
application 'Delhi Metro Rail' was launched in Hindi on October 4, 2023, enhancing accessibility. A user-friendly WhatsApp chatbot for ticketing
was extended across the entire network on October 5, 2023.

Further easing the process, QR ticket booking on PayTM was introduced on October 12, 2023. A groundbreaking achievement on November 1,
2023, was the launch of'Momentum 2.0,' a platform redefining the commuting experience in the National Capital Region. Offering integrated QR
ticketing, e-shopping, digital lockers, smart utility payments, and last-mile connectivity, DMRC continues to innovate for passenger convenience.

DMRC holds the distinction of being the first metro system in the world to earn carbon credits for reducing greenhouse gas emissions under the
Clean Development Mechanism (CDM) of UNFCC. DMRC launched the CarbonLite Metro Travel initiative in Aug 2023 to make commuters aware
of their contribution to saving carbon emissions. Through this initiative, passengers are informed about the average amount of Carbon Dioxide
(CO2) emissions they save during their metro journeys in comparison to road-based motor vehicles and this saving is printed on the QR ticket.

DMRC has developed India’s first ever indigenously Train Control and supervision System, the i-ATS (Indigenous - Automatic Train Supervision)
making DMRC world's 6th country in the world which have their own ATS system, moreover, we are in the process of deploying the i-CBTC system,
too. Also, DMRC system facilitates seamless integration with other modes of public transportation, enhancing overall connectivity for commuters.
Thus, in the realm of Mass Rapid Transit systems, DMRC plays a pivotal role in planning, constructing, operating & maintaining new systems. This
involves planning, timetabling, station & depot design as well as track layout.

Recognizing the importance of staying connected with passengers, DMRC places high value on periodic feedback, adopting a "Thinking like a
Passenger" strategy. This approach centers on understanding passenger perceptions, expectations, and continuous improvement based on
feedback and surveys. Adapting to real-time changes in demand is crucial for optimizing operational performance.

As we usherin the Happy New Year 2024, warm wishes extend to everyone involved in this transformative journey. M

(Dr. Amit Kumar Jain)
Director (Operations & Services)
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Message from
Principal's desk

Dear Esteemed Readers,

As we eagerly approach to the beginning of yet another New Year, it is with great privilege, pleasure and pride
that we present to you the half-yearly edition of our academy's magazine titled Adharshila. At the very outset, it
is my humble duty to share with our readers about accreditation of DMRA under CBC's national standards that
make our academy truly exceptional.

This 26th edition of Adharshila is being published when DMRA is scaling new heights in various domains
including infrastructure. Physical infrastructure is under vertical expansion to accommodate one of its kind in
the industry “Centre of Excellence For Tunnelling and Under Ground Space Engineering”. An indigenous Train
Driving Simulator is in the advance stage of development. The Adharshila magazine provides a platform to share
the academic and literary efforts that make this magazine truly utilitarian. We are thankful to all our DMRC
family members who contributed for this 26th edition of Adharshila.

In a world where connectivity shapes our everyday lives, Delhi Metro Rail Corporation Limited continues to stand
as a symbol of progression and innovation. DMRC stands tall not only for its impressive infrastructure but also
for its commitment to values and ethics. At its core, DMRC embodies safety, integrity, punctuality, Customer
Centricity etc. setting an example worthy of emulation. And hence, DMRA has the holy duty and responsibility to
promote these values and virtues amongst its trainees. The academy is a torch-bearer in the field of metro
railway education.

The academy is committed to design and implement all-encompassing holistic curricula where we emphasize
upon various curricular, co-curricular as well as extra-curricular activities in just and balanced manner. The
journey of this magazine continues uninterrupted even through pandemic times with the kind patronage of the
management, proactive support of our readers, and benign contribution by the productive minds from entire
DMRC family

Thank you for your continued support and enthusiasm. Wishing you all a very Happy New Year, i.e. future filled
with success, growth and the unwavering spirit.

Happy New Year, 2024 {if

(Mahender Singh)
Principal
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Navigating the Urban Transport Landscape:
Addressing Cyber Threats Head-On

In an era where urban
transport is rapidly evolving
with the integration of
technology, our journey
towards innovation is not
withoutits challenges. One of
the foremost concerns that
demands our attention is the
ever-growing specter of cyber threats that loom over
our interconnected systems. As we embrace the
digital age, it becomes imperative for us to fortify our
defenses and ensure the resilience of our operations.

The Evolving Cyber Landscape:

The urban transport sector has undergone a
paradigm shift, leveraging cutting-edge
technologies to enhance efficiency, safety, and user
experience. However, with great innovation comes
great responsibility. The integration of smart
systems, inter connected networks, and the
proliferation of data also opens the door to potential
vulnerabilities. Cyber threats such as ransomware,
data breaches, and denial-of-service attacks pose
significant risks to our operations, customer trust,
and the overall integrity of our services.

Safe guarding Our Digital Frontiers:

Addressing cyber threats requires a multifaceted
approach that encompasses technology, education,
and proactive measures. Here are some key strategies
to fortify our defenses:

* Cyber security Training: Equip our staff with the
knowledge and tools to recognize and respond to
potential cyber threats. Regular training sessions
can empower our workforce to be the first line of
defense against phishing attempts, social
engineering, and other cyber risks.

* Vigilant Network Security: Implement robust

cybersecurity measures across our digital
infrastructure. This includes regular audits,

software updates, and the deployment of
advanced security solutions to detect and
neutralize potential threats.

e Data Encryption: Safeguarding customer and
operational data is paramount. Implementing
end-to-end encryption ensures that sensitive
information remains secure during transmission
and storage.

* Incident Response Plan: Develop a comprehensive
incident response plan that outlines clear
protocols for addressing a cyber attack. This plan
should involve all relevant stakeholders and
ensure as wift and coordinated response to
minimize potential damage.

* Collaboration and Information Sharing: Stay
abreast of the latest cyber security trends and
threats by fostering collaboration with industry
peers and experts. Sharing information about
emerging threats can help us collectively fortify
our defenses.

The Road Ahead:

As we continue to chart new territories in urban
transport, our commitment to cyber security must be
unwavering. By prioritizing a culture of security,
investing in robust technologies, and fostering a
proactive approach, we can navigate the digital
landscape with confidence.

In the face of cyber threats, our collective vigilance
and dedication will not only safeguard our
operations but also strengthen the trust our
passengers place in us. Let us embark on this journey
together, armed with knowledge, resilience, and a
shared commitment to excellence.

Safe travels,

Birbal Kr Shah
Asst. Manager/IT
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Concept of Regenerative Braking

Regenerative braking is a
concept in which not only
braking force is applied on
moving vehicle but also
kinetic energy of moving
vehicle is converted into
such a form that can be
used immediately or is

stored for future use.

In Rolling Stock of DMRC regenerative braking is
also called Electrodynamic braking which is used
whenever service brakes are applied in running
train. Service brake is one of the different types of
brakes of Rolling Stock which is most frequently
applied to stop the train.

To understand the concept of regenerative braking
first of all it is necessary to know the concept of
motoring. In normal case 3 phase VVVF supply is
fed to 3 phase squirrel cage Induction motor. This
supply is fed to stator winding of motor which is
placed on 4 poles of stator. Then rotating magnetic
field is set up in stator winding. This magnetic field
completes its circuit from north pole to south pole
and while doing so it crosses through rotor
winding.

Stator
winding

Rotor
winding

Rotor has a lot of conductors which are by default
short circuited. EMF (voltage) is generated in rotor
conductors as per Faraday's law of electromagnetic
induction.

E = N x (rate of change of flux)

Where E = Induced EMF (voltage)
N = No. of turns

Why rotating magneticfield is generated?

Right hand screw rule: whenever a screw has to be
inserted in a wall we move it clockwise and then it
goes inwards. Similarly If current direction is inward
then magnetic field direction will be clockwise.

As in 3 phase induction motor, 3 phase supply is fed
to stator winding which is wound on 4 poles.
Winding on any pole gets supply from R phase but
after 120 degree phase difference it will get supply
from Y phase and after 120° phase difference, it will
get supply from B phase and so on. Therefore,
direction of current will also change and so direction
of magnetic field will also change. Thus rotating
magnetic field is generated around 4 poles of stator
winding which speed is called synchronous speed
(Ns).

Ns = 120 f/P

Where f = Frequency
P = Number of poles

As this rotating flux crosses through rotor squirrel
cage winding which is changing continuously. So
e.m.f. (electromagnetic force) is generated in rotor
winding as per Faraday's 1st law of electromagnetic
induction which states that whenever magnetic flux
linked with a circuit changes, an e.m.f. (voltage) is
induced in it.

Magnitude of induced e.m.f. is equal to the rate of
change of flux linkages.

E = -N d¢/dt
Where d¢/dt = Rate of change of flux linkages.

(16)) STERRTE
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E=B.L.V.

where B = flux density

L = Length of conductor

V = velocity of conductor or magnetic field

As rotor is still and stator magnetic field is rotating at
synchronous speed so rate of change of flux linkage
through rotor conductor is very high at starting.
When EMF is generated then current starts flowing in
rotor conductors as they are short circuited.

Why rotor starts moving?

When a current carrying conductor is placed in a
magnetic field it experiences a force which direction
is as per Lenz's law such that it opposes it's cause.
Cause is relative motion between stator rotating
magnetic field and rotor winding. So rotor moves in
the same direction as of stator rotating magnetic
field.

During Regenerative braking same Induction motor is
used as Generator. But How?

While working as a motor

* Stator magnetic field speed = Ns (synchronous
speed)

* Rotorspeed =N

* N<Ns

e Slip=(Ns—N)/Ns

* Soslipis positive while working as a motor.

* Torque = (k. slip2.rotor resistance) / (rotor
resistance)? + (slip. Rotor reactance) 2

* In normal case motor runs at very less slip (let it is
0.2)

* So Torque varies as per this formula Torque =
slip.v2
Where v= voltage

* Rotor does not attain speed equal to synchronous
speed because in that case slip = 0 and so, torque
will be zero and induced e.m.f =0

* At starting slip = 1 because rotor speed = 0 so,
slip = (Ns- N) / Ns = Ns/Ns = 1 so, maximum
torque will be applied.

While working as a generator :

* Rotating magnetic field speed is decreased by
decreasing frequency of Stator winding of motor.
Then N becomes greater than Ns. Now as rotor
conductors speed is more so their magnetic field
is more powerful than stator magnetic field and
flux linked with rotor winding starts changing
and as per faraday’'s law of electromagnetic
induction e.m.fisinduced in stator winding.

* In this case slip also becomes negative. Because
Slip = (Ns—N)/Nsand N is greater than Ns.

* So Torque = slip.v2 also becomes negative and
motor speed starts decreasing.

Ramkishor Singh,
SSE/RS/DMRA

Delhi's Pollution and Metro

Delhi's air is thick with grime,
Every breath a heavy crime.
Eyes sting, chests ache, all around,
Children, adults, all astound.

But hope gleams bright, a silver star,
In Delhi Metro, near and far.
Its electric trains glide sleek and fast,
No smoke to poison, none to last.

So let us choose the metro's way,
To save our Delhi, day by day.
Leave cars at home, join hands in stride,
For cleaner air, with Delhi's pride.

Delhi Metro, our saviour dear,
From pollution's grip, release us clear.
Together we'll make a difference grand,
With fresh, pure air, throughout the land.

Rishi Kant Dixit

Lecturer/Operations
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What is Al?

Al has become a very
common term these days.
We read and listen about Al
in newspapers, TV channels,
social media, in friend
circles etc. But what exactly
Al is?

Al or Artificial Intelligence refers to simulation of
human intelligence in machines that are
programmed to think and learn like humans.

Al involves development of machines having
software, intelligent enough to perform tasks that
typically require human intelligence. These tasks
may include problem solving, pattern recognition,
learning from experience, understanding natural
languages and making decisions.

Al has been around for decades. However, in the
past decade it has got a big leg up over
technologies due to surge in computer processing
power, newer algorithms, emergence of machine
learning models and availability of vast data to
train these models.

Al has transitioned from being a concept in science
fiction to a reality that impacts our daily lives.
People all over the world are fascinated by Al and
its ability to bring their imaginations to work in
their daily lives.

The idea of artificial intelligence was generated by
mathematician and computer scientist “Alan
Mathison Turing” in 1950. Alan Turing'’s paper called
“Computing Machinery and Intelligence” starts with
the question “Can machines think?".

This question is considered to be the birth of
artificial intelligence and beginning of brief history
of Al.

John McCarthy’'s used the term ‘artificial
intelligence’ for the first time. John McCarthy is also
called "father of artificial intelligence”. He specifies
Al as "the science and engineering of making
intelligent machines."
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Al is classified into three main categories:

1. Strong Al or General Al — It refers to machines
with human like intelligence and the ability to
understand, learn and apply knowledge across
a wide range of tasks. This type of Al still
remains a theoretical concept and has not fully
realized.

2. Weak Al - This type of Al is designed to perform
specific tasks or to solve particular problem. But
it lacks general intelligence.

3. Artificial Super Intelligence — This Al means
computer systems to be more intelligent and
effective than humans in every aspect. In this Al
type, Al will be able to do everything a human
can do way better.

Moreover, it will also be able to do things that
separate humans from machines such as scientific
creativity, general wisdom, art, decision making
and emotional relations.

Al has the potential to revolutionize many
industries and fields, such as healthcare, finance,
transportation, and education.

Al has created a paradigm shift in the areas of
technologies, transforming the way humans
interact with machines, process data and solve
complex problems.

This revolution in the field of Al has characterized
by the development of machines and systems
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capable of mimicking human intelligence and
performing tasks that were once thought to be
exclusive to human beings.

Some key aspects of this paradigm shift are:

1. Cognitive Computing: Al systems these days
possess the ability to analyze vast data sets,
understand natural languages and make
decisions based on complex patterns. This
cognitive computing capability has profound
implications for fields such as health care, finance
and customer service.

2. Machine Learning and Deep learning: The core of
Al paradigm shift lies in machine learning and
deep learning, which enable algorithm to learn
from data and improve their performance
over time. This is the technology behind
recommendation systems, image and speech
recognition and self-driving vehicles.

3. Automation: Artificial intelligence automation is
altering the nature of work in various industries.
Repetitive and mundane tasks are increasingly
being handled by machines, freeing up humans
to focus on more creative, strategic and high-
value tasks.

4. Personalization: Al is revolutionizing the way
business interact with customers. Personalized
recommendations, chatbots and predictive
analytics are enhancing customer experiences
and making marketing more targeted and
effective.

5. Healthcare: Al is contributing in the development
of diagnostic tools, drug discovery and treatment
optimization. It is now a days also helping in
analyzing medical images, predict disease
outbreaks and even assisting in surgery.

6. Ethical and social implications: This paradigm shift
raises critical questions about ethics, bias and
accountability. It is important to ensure that Al is
developed and used in ways that are fair,
transparent and aligned with human values.

7. Education: Al is influencing the way we learn and
teach. It enables adaptive learning platform,

customized curricula, and even assists in grading
and feedback.

8. Autonomous Systems: From self-driving cars to
drones, Al is making autonomous system a
reality. These systems have the potential to
transform transportation, logistics and various
industries.

9. Security and cybersecurity: Al is being used to
enhance security by identifying threats and
vulnerabilities. On the flip side, it's also being
used by cybercriminals, making cybersecurity a
constantly evolving battle.

10.Environmental Impact: Al can help address
environmental challenges by optimizing resource
use, predicting climate changes and improving
energy efficiency.

11. Human-machine collaboration: The paradigm shift
in Al is not solely about replacing humans, it is
also about enhancing our capabilities and
creating new opportunities for collaboration
between humans and machines.

As Al is evolving, it is important for humans to
strike a balance between innovation and ethical
considerations.

The paradigm shift brought about by Al holds
immense potential, but it also presents challenges
that society must address. Itis a journey that requires
careful navigation, constant monitoring and
responsible development to ensure that Al benefits
humanity in the best possible way.

(Arvind Upadhyay)
Manager/S&T
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It is Okay to not be Okay

In a popular Hindi movie
scene when the protagonist
with all his seriousness
addresses the gathering of
engineering freshmen with -

“Life is a Race. If you do not
run fast, you will be like a
Broken Andaa”

All we did was to laugh and make fun of his
statement. That laugh was a little on his dialect, a
little on his delivery and a little on his expressions.
But, in the same laughter, we all did suppress a
stark & shallow fact which we all were told, taught,
and rather forced to believe throughout our lives.

We the generation of 90s born (the Gen Y), were
the ones who grew in a globalizing and liberalising
nation. We were the ones more fortunate than our
preceding generation. The ones with a plethora of
opportunities and avenues to learn, to grow and to
excel to fields of our own choices and our own
likings. But this boon came with a bane too. The
bane of being an overly competitive, super
judgmental, and maybe the most impatient
generation amongst all. We were supposed to
triumph at every walk of our lives. Failing at
anything was a taboo for us. This led to the
psychological growth of ‘Hero worship.” We
became a society in which coming second to
anyone was akin to failing. And this is how we
became the generation which is extremely scared
of failures. All this happened because after any
long-fought battle full of honest efforts, God
forbid if we do not end on the winning side, there
are seldom any hands on our shoulders telling —
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Life is nothing but a giant stage where we all are
given specific characters by the almighty and we all
are just enacting our own stories in specific
timelines. Our stories on this giant stage criss-
crosses with each other quite often, and whenever

it does, we all let ourselves fall in the trap of ‘A
which is tightly knitted with strings of comparison,
jealousy, and anger. This ‘fall’ subconsciously
pushes us to run harder, run faster in this never-
ending quest of supremacy. This quest in few cases
do provide us momentary pleasures. But in long
run (due to the balancing nature of life), we are
bound to lose more often than we win. And, this
leads to the genesis of stress, tension, and
depression.  All this happens only, and only
because we fail to understand and acknowledge
the very basic fact that -
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Mere acceptance of this philosophy brings
paradigm shift in our outlook towards life. This
shift helps us, as the evolved beings of planet
earth, acknowledge the truth that we are destined
to play supporting roles, supporting characters in
multiple stories on giant stage of life. Afterall, every
Rancho’s story will have its own ‘Farhan’ and ‘Raju’
playing beautiful supporting roles. But this never
means that the Farhans and Rajus will never have
their own stories. Of course, they do have. Stories
which are equally riveting, equally special. And,
when they take the centre stage, trust me when |
say this - they are as heroic and as charismatic as
Rancho. So instead of fighting for limelight, let us
prioritize becoming better human beings first.
There is a lot of scope in this role, and a very little
competition.

Taking the reins from our previous generation, now
is the time when our generation has assumed the
responsibility of guiding global well-being,
progress, and prosperity. We are the ones the Gen-
Z and millennials will look up to for motivation,
guidance, and inspiration. Therefore, now is
precisely not the time to be a generation defined
by fear of failure, envy, frustration, and impatience.
We must consciously change the way we approach
our lives. We must daily affirm to ourselves and
others that:
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It is Okay to be different from the crowd,
It is Okay to take paths never taken before.
It is Okay to embrace being a misfit in a rat race

There is a defiance in being a dreamer. Mankind
was meant to evolve as dreamers. Look around
ourselves; the champions of modern-day sports,
the pioneers of technology, the connoisseurs of art
& literature; they all have been dreamers
throughout their lives. They all have been ridiculed
by main-stream at one point or the other in their
journeys. But fighting all the ridicules they became
champions only because they believed and focused
on the process rather than the results. More
importantly, even if they had not achieved
significant success, deep down in their hearts, they

would have been at peace because they knew they
had defied all the odds through never ending grit &
honesty in their efforts.
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So ladies and gentleman, let us not make our lives
just an endeavour to fit-in. Explore new
experiences, embark on fresh adventures, set new
goals, chase new dreams. And even when it seems
nothing is working out or everything is falling
apart; take a pause & always remember that —

It is Okay to not be Okay. Cheers :)

Raghav Bharadwaj
Manager/Rolling Stock
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