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On the Fast Track

Technology and innovation transforming the railway sector

India has the fourth largest rail network glabally. In the past couple of years, the sector
has witnessed many reforms, aimed primarily at modemising the rall infrastruciure and
tmpraving the safety of aperations, Some of the iniliatives of note are the high-speed rail
(HSA), dedicated freight corridors (DFCs), station redevelopment, Vanda Bharal trains
and network electrification. Indusiry leaders express their visws on the progress in the
railways sector, the key challenges, emenging trends, and the way forward, .

How has the rallway sector evolved over tha
past few years?

Manobendra Ghoshal
From the era of stearn raction to the Bunch of
Vande Bharat and beyond, the rallway sectar
has bean on a trarsformational journey. With
the government's special focus on & modernl-
sed, sustainable snd efficient railway system,
wiz hiave seen significant milestones in the sec-
tor in terms of HSR, electrification and digislisa-
thon, For the past 50 years {since 1974), RITES
Limited, 8 multidisciplinary corsuftancy organi-
sation, has remained a catalie foree, under-
taking mega and complex Infrastruciure pro
jects. We continue 1o ervisage our presence in
rallway projecis such as OFCs, HSR and semi
HSA possenger corridons, capacily augimanta-
tion works, radwey electrification, suburban rail-
ways, workshop modernsation, last and first-
mile connectivity projects, fresght terminals and

logistics. parks, station redevelopment. long
bridges and twnnels, and energy Managenen
and sustainability solutions, The redevelopment
of Ayoohya and Varenasi radlway stations, dou-
bling works ol Gooty-Dharmavaram, setling up
of & diesel electric multipte und (DEMU)/maln-
line @lectrical maultiple unit (MEMLU) shed at
Lumging, Assam. ang Mavll-Bar Sadr raitway
electrification are some of our recent notable
projects. RITES also provided inital consultan:
oy for OFCs, which will bring about 8 massive
fransformation in the logstics industry,

Hari Somalraju
There has been a focus on capacity enhance:
ments through the development of DFCs for
faster frelgnt movemnent, nigh-speed corridors
for long-distance passenger movement and
rapid regional rall networks for fast commuting
between satellite and adjacent towns and Cities.
Express passenger trains are being

RITES Limvted
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designed with the best riding quality and fas-
test acceleration, and solar-powered passen-
ger coaches have been introduced 10 enhance
passenger comfort, Other innovative impnove-
mants include stale-ol-the-arl smarl coaches
with special diagnostc sysierms and sensors
conneciad o integrated computer systems for
ncreased passenger comfort; smart locomo-
trves with new features such as asset perfor-
mance monitor and rail integrity monilon; ang
smart yards with information and communica-
tons lechnology syslems, sensors and data
analytics 1o sutomatically gather information
on ralling stock conditions.

Indian Rallways (IR} has also tansformen
rail mobility into three segments: HSR, regonal
rapid transit system (RRTS) and Vande Bharat
traing. A per the Natonal Rail Plan and the
High-Speed Master Plan, the development of the
HSR netwaork along 13 oxmidors in the counlry
woniid be camied out In pheses. The rall budget
has earmarkead a capital outlay of Rs 2. 40 tnllion
for 2023-24, which & about nine times the out
fay in 2013-14. Meanwhile, the development of
PRTS to connect satellite towns and agiacent
cities Is @ strategic decision o decongest the
mega cities. Howewar, the mest melculoes dec-
sipn taken by IR in recent years has been the
development of indigerdouws Vands Bharat trains.
which can run at higher speeds on the exiting
raitway infrastruciure, unlike semi-high-speed
trains that require major changes in track, rail.
pawer, signalling and othes infrastructure,

Sunil Srivastava

| weiskd ke to divige the rallway sector into two
parts. IR and non-A, that is, metra, HSH, RRTS,
eic. Bolh segments have evolved significantly
ower the past few years. Some of IR's key mile-
slonas hawe been he ntroduction of the west:
em &nd eastern DFCs, large-scaie electrfication
of the rallway network, satting up of two locoms
tive factories on a publicprivate pannership
{FPP} basis, intraduction of Vande Bharat trains
on varnous routes, station modermisation and
connectivity to remote areas, especially hilly and
strategc locations. In the nondR segment, the
H5R betwaen Mumbai and Ahmedabad is a
path-breaking project and so s the RRTS In the

Delhi-NCR regon. Metro systems have taken off
in a big way, with every major city in India having
8 metno gither running or under constrection,

What are the biggest challenges that the
sector faces today?

Hari Somalraju

The major challenges facing the sector primar-
iy pertain to the upgradation of roliing stock
technology, and maintenance of safety, health
and hygeno on board Lraing and around them,
The other challenges include improving passe-
nger comfar and connectivity, increasing the
capachy of “mass transport”, and Increasing
train availability while lowering costs. In addi-
tiof, generating revenue Bnd stirecting ade-
guate Investments in the ralbway seclor are
areas of concern, Particularty for H3R projects;
thera is an wrgent neead o innovate and opli-
mise desigrs based on International exper|-
ences. There is also a need for technology tra-
nafer and local material souscing,

The biggest challenge is inadeguate resources,
There & a shortage of guality construction
companies and rained manpower across the
sector, in plasning, design and conslruction.

How are technology and digital solutions
transforming project design and execution?

Manobendra Ghoshal -
We have been using state-of-theart eauip-
rment, technoiogy and sottware, and advanced
simulation and modelling tools to execute our
projects, The wse of microsynthets poly fibres
in permanent tunnel linings, advanced topo-
graphic technodogies such as drone and LIDAR,
high-end software such as Benty Power Rail
Track, Giobal Mapper, Civil 30 and RocSoience
for alignment works, high resolution sateline
imagery, and photogrammetric processing
technsgues heve helped ug streamline project
managemeant and defiver superior outcomes,
thus improving operationad efficicncy and pro
ductivity, Besides, RITES is engaged in struc-
tural hiealth monitoring (SHM) of the Boglbeel

Bridge, India’s longest rail-curn-oad bridge, in
Debrugarh, Assam, and Bridges 39 and 43 of
the Udhampur-Srinagar-Baramulla rall link pro-
|gct, The SHM system is the latest technology
for the Inspection, maintenance, rehabilitation
and replacement of bridges in 8 cost-effective
manner. i allows the authorities to make in-
formed decsions about the remaining Iife of
structures to plan maintenance or repairs. This
helps improve the safety of the structure and
provides early warnings of degdradations,

Hari Somalraju

Indian Railways has continuously improvad its
methods by deploying advanced technologies
that comply with giobal benchmarks, It has
already achieved the endto-end digitisation
of procurement procedures. Further, the use
of building information mogeling (BIM) 1s
enabling architects, engineers, real estate de-
velopers, contractors, manufacturess and of-
her canstrection professionals lo plan, desi-
gn, construct and manage a structure or bull
ding. The SYSTRA Group provides IR with digi-
tai assels and we use BIM as a tool in vanous
prodects, ranging from design to maintenance,
BIM and 5G lechnologies can also be used
during the maintenance phase o improve
affickency and reduce costs. 50/ 70 BIM maod-
els can be utiised to create digital twing, pro-
viding a complete and accurate representa-
then of the system.

Sunll Srivastava )
Mot muech has changed in terms of digital solu-
tions for design except that In the non-IR pro-
jects, BIM platforms and docwment manage-
ment systems are being used. IR has been
adopting various digital initiatives 1o enhance
operatienal efficiency and the passenger expe-
nence. These include the introduction of digital
tichating, Wi-Fi sarvices ot select stations and
Improved online reservation systems. It has
also started a pilot project for onlire monitoning
of rolling stock,

With the growing emphasis on sustainable
development, what new technlgues and best
practices are belng adopted?

Manobendra Ghoshal

RITES, through its subsidiary REMEC Limited, is
assisting Indian Railways in meeting the net
zera goal, achieving 100 per cent electrifica-
thon of 15 broad-gauge network dnd accaleral-
ing the adoption of renawable energy. REMC
has already Ged up 1.B00 MW of standalone
renewable power (solar and wind). This inclu-
des mega solar parks in Madhya Pradesh and
Uttar Pradesh, a sofar plant wnder the CPSE
scheme in Kamataka, and wind power capaci-
Iy in Maharashira, In the round-the-clock mo-
de, 1,000 MW of renewable power has besn
ted up for 25 years to provide 2457 renawabie
energy to ralweys,

RITES has recently set up a dedicated sus-
tainzbility unit that undertakes projects involy-
ing advanced sustainable solutions. In a short
period, this unit has received orders from the
National Clean Air Programme, the Swachh Bh-
arat Mission, etc. Going forward, we will focus
on eco-friendly engineering practices with min-
imal ecological disturhance and endorse saluy
thons that underpin low-carbon, sustainablde
and smart mobHity.

Har Somairalu
IR has s£1 & target of becomning & net zerm enti-
ty by 2030 by completing the alectrification of
il railway tracks, It plans to reduce s caron
footprint primarily by procunng its needs from
renewable energy sources, Other strategies
towards net refs include shifting fram diesal 1o
edectric traction, promating energy efficiency,
constructing corridors for freight movement
and obtzining green certification for raltway
establishments,

Rail is the most environmentally friendly
made of transport, with CO. emissions being
bess than anefourth of air transport and less
than one-third of e trarsport. Acconding to
the International Union of Railways data, a
high-speed train is the most energy-efficsent
mode of transpart in terms of passenger km
carried per unit of energy. SYSTRA has played &
significant role in defining Europe’s standards
governing high-specd rail, Dur expertise in the
opuration of high-speed lines allows us to fac-
tor In operations and malntenance [0&M] con-

August 2023 | Indian Infrastructure | 207



=) >>railways

siraints as part of the design phase.

Sunil Srivastava

Eoth IR g5 well a8 metro organisations ane
planning large-scale solar power generalion,
utilsing rooftops of stations or depats. A fow
mietro stations have abready done this. Also, all
of them are evaluating the possibilty of using
hydrogen as a fual for trains.

What are the safety and track modernisation
initiatives being undertaken?

Harl Somairaju

Safety is a very pertinent issue, Some of the
key inihatives taken by IR in recent years arg!
» Introduction of pre-stressed concrete, which
has higher wensile strength sheepers with
elrslic fasteners, and deployment of  |ong
rajl panels to reduce tharmal joints in tracks.
Adoption of advanced and improved technol-
oy for rolling stock monitoring and wheal
impact load detectors to improve the mlling
stock's D&M,

Switch fram Integral Coach Factory coaches
{which were prone to derailment) to Link
Hofmann Busch coaches wilh superior
design and higher safety standands.

Switch to electric locomolives.

Electronic interlocking on siatlons 1o
enhance safety.

Launch of the Rashtriya Rall Sanraksha
Kash in 2017-18 as a deduwated fund for car-
rying out safety-related work,

Elimination of manned level crossings.
Efferts are being made 1 replace tham with
underpasses and Overpasses.

Adoption of automatic tran protection (ATP}
systems. KAVACH, meaning armaour, is an indi-
Eenous ATP system devedoged by the Resear-
oh Design and Standards Organsation,

Usa of electronic devices and radio frequen-
oy idertification devices in lbocomotves, sig-
ralling systems and tracks to contral train
brakes, alert drivers, etc.

Sunil Srivastava
IR is giving priority to safety and has commen-
ced network-wide Implementation of traffic col
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lision awoidance systems, also known as
FAWACH. Existing lines at various locations ans
also being modemesed 1o meat the speed reg
uiremenis of the Vande Bharat trains.

What are the key trends that are llkely to
shape the future of the sactor?

Manabendra Ghoshal

The mobility of people and products is underge
ing rapid change. Cleaner, smarter and integrat-
ed = e 5 whal tomorrow's mobdily will look
like. Seamless integration with other modes of
transpartation and the emphasis on multimaodal
hubs will create & more interconnected and effi-
cient transpartation ecosystem. This paradigm
shift In the trarsport sector, driven by people's
mability needs and reguiremant of sestainabie
development, provides an opportunity for play-
ars lile us o innovate, axeculd and trarglorm!
Gaolng forward, the trinfty of infrastructure devel-
apment - the Gati Shakti Mational Mastar Plan,
the fatonal Infrestructure Pipsling, and the
capex push in the Union Budgst - will ensure
thi Urnely implementation of projects.

Harl Somairaju
Technology upgradation will be the key to the
success of the seclor. The main fotus areas
include achieving 100 per cent electrification,
upgrading exsting lines with additional facili-
ties and highers speeds, expanding new lines,
upgrading railway stations, and developing a
large high-=peed;sem=high-speed rail network
that interconnects major cities. Other trends
include the use of drones and smart sensers for
inspecting railway tracks. the adoption of digital
codnrmunication satferms, and the Fmplementa
tion of automats train control

Several hidech solutions hive pecently
emerged but are not commercially estabdishad

al the moment. These include hyperioop.
maglev and hydrogen trains, There is also a
need 10 develop miked lines capable of ranning
high-spead and freight trains.

Sunil Srivastava

Some potential foture trends and directions

that the raftwey S2Ctor My continue to pursue,

based on existing plans and global rmilway in-
dustry trends, are:

& The deveiopment of additional H5R corri-
dors, which could signilicantly reduce travel
times between key urban centres,

» Expansion of OFCs for improved froight
transportation efficlency and reduced con-
gestion on axisting rail routes. The devalog-
ment of dedicated high-speed freight corri-
dors could expedite the movement of gaods
across the country, benefiting industries and
ther overall econamy.

» Electrfication and green inttiatives to reduce
greenhouss gas emissions and dependance
on fossil fuels. The ntegration of renewabie
energy sources such as solar and wind
power into radlway operations & also lkely to
be explored,

o Modemigation efforts, including the adop-
tion of advanced signalling systems, |oT-has-
ed monitoring and predictive maintenance.
are |ikely o continue to enhance safety, eff
oiency and passengar experience.

o Irvestment in raltway Infrastructure, Includ-
ing track doubling. electhication and station
upgrades will continue to improve connectiv-
ity, safety and passenger comfart

» India could exglore more FPP models for rall-
way projects, including private operation of
trains, staton redevelopment and imeest
ment in railway infrastmacture.

» Effarts will e made 1o imgrove istmile con-
nectivity fo rallway stations through better
urban planning and integration with other
mpdes of transportation (for example, met-
ro, buses and ride-sharing) to encaurage the
use of traing for commuting.

& Raitway stations will play 8 central roée in the
davelaprment of smart cities and transit-on
ented development projects, promaoting sus-
talnabée and integrated wrban growtn, B
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