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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 
also in 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 
15 to 17, 2026-with 32 participants. The programme featured expert-led 
sessions aiming to expand learning to a global context.

I 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

MD’s Message

rsth ls fodflr gks jgs 'kgjh 
ifjogu ds bl ;qx esa esVªks jsy 
ç.kkyh dsoy ,d ;krk;kr dk 
lk/ku gh ugha] cfYd lqjf{kr] 
le;c)] i;kZoj.k&vuqdwy ,oa 
rduhdh :i ls mUur ifjogu 
O;oLFkk dk l'kä çrhd cu 

pqdh gSA fnYyh esVªks jsy d‚iksZjs'ku ¼Mh,evkjlh½ us 
bl fn'kk esa ns'k esa mR—"V ekud LFkkfir fd, gSa] 
ftudh vk/kkjf'kyk mPp xq.koÙkk okys çf'k{k.k] 
vuq'kklu ,oa dk;Z&laL—fr ij vk/kkfjr gSA 
Mh,evkjlh vdkneh }kjk ÞKkuf'kykß y?kq if=dk 
dk çdk'ku blh çfrc)rk dk ifjpk;d gSA ;g 
if=dk vdkneh esa lapkfyr fofHkUu çf'k{k.k 
dk;ZØeksa] çca/kdh; fodkl igyksa] rduhdh 
uokpkjksa ,oa egRoiw.kZ xfrfof/k;ksa dk çkekf.kd 
nLrkost çLrqr djsxhA lkFk gh] ;g laxBu ds 
Hkhrj Kku&lk>kdj.k ,oa loksZÙke çFkkvksa ¼Best 

Practices½ ds vknku&çnku dk çHkkoh ek/;e cusxhA 
ÞKkuf'kykß ds ek/;e ls ge çf'k{kqvksa] vf/kdkfj;ksa 
,oa fo"k; fo'ks"kKksa ds vuqHkoksa] fopkjksa ,oa miyfC/k;ksa 
dks ,d laxfBr eap çnku dj jgs gSaA blesa esVªks 
lapkyu] flXufyax] j[kj[kko] lqj{kk ekudksa] 
fMftVy ,oa mHkjrh rduhdksa ds lkFk&lkFk usr`Ro 
,oa çca/ku ls tqM+s egRoiw.kZ fo"k;ksa dks lekfgr fd;k 
tk,xk] ftlls lHkh Lrjksa ij dk;Zdq'kyrk esa o`f) 
gks ldsA

eq>s iw.kZ fo'okl gS fd ;g if=dk Mh,evkjlh dh 
mR—"Vrk] uokpkj ,oa fujarj lq/kkj dh laL—fr dks 
vkSj vf/kd lq–<+ djsxhA lkFk gh] ;g gekjs 
deZpkfj;ksa dks v|ru Kku ls lqlfTtr dj 
laxBukRed y{;ksa dh çkfIr esa egRoiw.kZ ;ksxnku 
nsxhA var esa] eSa bl if=dk ds laiknu ,oa çdk'ku 
ls tqM+s lHkh lg;ksfx;ksa dks gkfnZd c/kkbZ nsrk gw¡A 
vk'kk gS fd ÞKkuf'kykß Kku&fodkl dh bl ;k=k 
esa ,d lq–<+ LraHk fl) gksxh vkSj Hkfo"; esa Hkh u, 
ekud LFkkfir djrh jgsxhA

lHkh ikBdksa dks esjh vksj ls gkfnZd 'kqHkdkeuk,¡A

?ku';ke caly
egkfuns'kd@Mh,evkjlh vdkneh

laikndh;
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FK&5&1&12 vk/kkfjr iSuy xSl ¶yfMax ç.kkyh ¼FK-5-1-12 Panel Based Gas Flooding System½
FK&5&1&12 vk/kkfjr iSuy xSl ¶yfMax ç.kkyh ,d vk/kqfud 
vkSj çHkkoh vfXu'keu ç.kkyh gS] ftldk mi;ksx fo'ks"k :i ls 
bysfDVªdy iSuy] fu;a=.k iSuy] fLopfx;j iSuy] PLC iSuy 
vkSj UPS iSuy  esa yxus okyh vkx dks cq>kus ds fy, fd;k 
tkrk gSA fo|qr iSuyksa esa vkx yxus dh fLFkfr esa ikuh ;k Qkse 
dk mi;ksx djuk lqjf{kr ugha gksrk D;ksafd blls midj.kksa dks 
uqdlku igq¡p ldrk gS vkSj 'k‚VZ lfdZV dk [krjk c<+ tkrk gSA 
blfy, ,sls LFkkuksa ij Dyhu ,tsaV xSl tSls FK&5&1&12 dk mi;ksx fd;k tkrk 
gSA FK&5&1&12 ,d LoPN vkSj i;kZoj.k ds vuqdwy vfXu'kked xSl gS] tks vkx 
dks cq>kus ds fy, eq[; :i ls rki ¼Heat½ dks vo'kksf"kr djrh gS vkSj ngu çfØ;k 
dks jksd nsrh gSA ;g xSl jaxghu] xa/kghu vkSj fo|qr ds fy, lqjf{kr gksrh gS] blfy, 
;g bysDVª‚fud vkSj fo|qr midj.kksa ds fy, mi;qä ekuh tkrh gSA bl xSl ds 
ç;ksx ls dksbZ vo'ks"k ugha cprk] ftlls midj.kksa dh lQkbZ ;k ejEer dh 
vko';drk cgqr de gksrh gSA
ç.kkyh ds eq[; Hkkx
FK&5&1&12 vk/kkfjr iSuy xSl ¶yfMax ç.kkyh esa fuEufyf[kr eq[; ?kVd gksrs gSa%
Û Å"ek fMVsD'ku Vîwfcax
Û fHkUu çdkj ds dusDVj
Û ,UM v‚Q ykbu ,MkIVj
Û nkc ekid ¼çs'kj xst½
Û nkc fLop ¼çs'kj fLop½
Û FK&5&1&12 xSl flysaMj
Û flysaMj okYo 
Û eq[; fu;a=.k ;wfuV ¼,e lh ;w½
Û vfXuvykeZ fu;a=.k iSuy ¼FACP½ 
dk;Z ç.kkyh ¼Working Principle½
tc fdlh fo|qr iSuy ds vanj rkieku c<+rk gS vkSj rkieku 100&120°C 
¼lsfYl;l½ igq¡prk gS rc Å"ek fMVsD'ku 
Vîwc] rkieku okys LFkku ls fi?ky tkrh gSA 
blds ckn fi?kys gq, LFkku ls FK&5&1&12 
xSl dk Lçs ds :i esa fjlko gksrk gSA tks vkx 
dks cq>k nsrh gSA bl çfØ;k ds nkSjku 
FK&5&1&12 xSl flfyaMj dk nkc ¼çs'kj½ de 
gksus ls flfyaMj ds lkFk yxk nkc ¼çs'kj½ fLop 
fØ;k'khy gks tkrk gS tks eq[; fu;a=.k bdkbZ 
rd lwpuk igq¡pkrk gSA eq[; fu;a=.k bdkbZ] 
,d dscy ds }kjk vfXu vykeZ fu;a=.k iSuy 

ls tqMh gksrh gSA tks xSl flfyaMj ds çs'kj de gksus dh lwpuk vfXu vykeZ fu;a=.k 
iSuy rd igq¡pkrk gSA ftl lwpuk ds vk/kkj ij vfXu fu;a=.k iSuy] vykeZ ctkus 
dk vkns'k gwVj dks vxzsf"kr dj nsrk gS vkSj gwVj ctus yxrk gSA 
{kerk ¼Capacity½ vkSj lajf{kr {ks=
iSuy ¶yfMax ç.kkyh vkerkSj ij NksVs vkSj lhfer vk;ru okys {ks=ksa ds fy, 
fMtkbu fd;k tkrk gSA ;g ç.kkyh lkekU;r% 0-5 ?ku ehVj ¼m³½ ls 5 ?ku ehVj 
¼m³½ rd ds iSuy ;k dSfcusV dks lqjf{kr djus ds fy, mi;ksx dh tkrh gSA
mnkgj.k ds fy,%
Û ;fn fdlh fo|rq  iuS y dk vk;ru yxHkx 1 ?ku ehVj ¼m³½ g]S  rks mls ljq f{kr djus 
ds fy, yxHkx 0-6 ls 1 fdykxs kz e FK&5&1&12 xlS  okys flyMas j i;kIZ r gks ldrk gAS

Û cM+s iSuy ;k dbZ dSfcusV ds fy, 2 ls 5 fdyksxzke FK&5&1&12 xSl okys flysaMj 
yxk, tkrs gSaA

FK&5&1&12 flysaMj lkekU;r% 16 ckj ¼kg/cm²½ ncko ij Hkjs gksrs gSa vkSj NksVs 
iSuyksa ds fy, 2-5 ikSaM] 3 ikSaM] 5 ikSaM] 7 ikSaM] 10 ikSaM ;k 14 ikSaM {kerk okys flysaMj] 
dSfcusV ds vk;ru ds vuqlkj yxk, tkrs gSaA
fu;a=.k ç.kkyh ¼Control System½
iSuy ¶yfMax ç.kkyh esa fu;a=.k ds fy, Lopkfyr ç.kkyh gksrh gSA fo|qr iSuy ds 
fdlh dEikVZesaV ds rkieku esa o`f) ij Å"ek fMVsD'ku Vîwfcax ds Lor% gh fi?kyus ls 
vkx ij fu;a=.k ik;k tkrk gSA
j[kj[kko ¼Maintenance½
bl ç.kkyh dh fo'oluh;rk cuk, j[kus ds fy, fu;fer fujh{k.k vko';d gSA xSl 
flysaMj dk nkc] ikbiykbu vkSj fMVsD'ku ç.kkyh dh le;&le; ij tkap djuh 
pkfg,A flysaMjksa dh fu/kkZfjr le; ij gkbMªks VsfLVax vkSj fjfQfyax djkuh pkfg,A 
deZpkfj;ksa dks ç.kkyh ds mi;ksx vkSj lqj{kk fu;eksa dk çf'k{k.k fn;k tkuk pkfg,A
fu"d"kZ
FK&5&1&12 vk/kkfjr iSuy xSl ¶yfMax ç.kkyh fo|qr iSuyksa dh lqj{kk ds fy, ,d 
vR;ar çHkkoh vkSj vk/kqfud lek/kku gSA ;g vkx dks rsth ls fu;af=r djrk gSA 
midj.kksa dks uqdlku ugha igq¡pkrk vkSj i;kZoj.k ds fy, Hkh lqjf{kr gSA mfpr 
fMtkbu] lgh fu;a=.k ç.kkyh vkSj fu;fer j[kj[kko ds lkFk ;g ç.kkyh vkS|ksfxd] 
okf.kfT;d Hkouksa vkSj fdlh Hkh laLFkk esa tgk¡ fo|qrh; iSuy gksa] mudh vkx ls lqj{kk 
ds fy, mi;ksx fd;k tk ldrk gSA ftlls vkx ls gksus okys uqdlku dks dkQh gn 
rd de dj ldrsa gSaA
fo|qrh; iSuyksa esa vkx ls lqj{kk ds fy, mi;qä vfXu 'kked ds ç;ksx ls foÙkh; gkfu 
dks de fd;k tk ldrk gSA vr% bl rjg ds lalk/kuksa dk mi;ksx gksuk vko';d gSA

lat; dqekj
O;k[;krk@vfXu

Introduction of Metro Elevators and Working Principle

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:

Importance of Counterweight in 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 
inefficient and uneconomical.

Counterweight Calculation Formula

In most traction elevators, the counterweight is designed to 
balance the weight of the empty car plus approximately 50% 
of the rated load.  The general formula used is:

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:

▪ Weight of Empty lift car = 1567 kg (approx.) , Rated passenger load = 1000 kg

Using the formula: Counterweight = 1567 kg + (0.5 × 1000) kg

Counterweight = 1567 kg + 500 kg = 2067 kg

Therefore, the counterweight should be approximately 2067 kg.

Passengers using wheel chairs
Passengers with 
impaired vision 

Passengers carrying infants Elderly passengers

Pregnant women
Passengers suffering from 
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.

डीएमआरसी अकादमी
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Prakash Bansal
Lecturer/E&M
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Technical Parameters:

1.  Direction of Operation

 ▪ All escalators 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” when idle. 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. Illuminated Direction indicator: 

 ▪ Green signal: Entry permitted

 ▪ Red signal: Entry prohibited

 ▪ Functions similar to traffic control systems

4. Comb light: 

 ▪ 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 
at middle.

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 Chandrakant Shrivas

Professor (Electrical)
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• Hold The Handrail

• Keep Feet Within 
Yellow Lines

• Hold Children Firmly 
On The Escalators

• No Baggage On 
Escalators

• Keep Clear Of The 
Edge

Û gSMjsy dks idM+sa

Û iSjksa dks ihyh ykbuksa ds 
chp j[ksa

Û Lopkfyr lhf<+;ksa ij 
cPpksa dks laHkky dj idM+sa

Û Lopkfyr lhf<+;ksa ij 
lkeku uk p<+k,¡

Û fdukjksa ls nwj jgsa

In Case of Emergency Press "Red Emergency Stop Button”
vkikrdkyhu fLFkfr esa vkikrdkyhu Þyky LVkWi cVuÞ nck,a

Attention While Using Escalators Lopkfyr lhf<+;ksa ç;ksx djrs le; /;ku nsaA
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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-pulleys ATD is 5.

The counterweight required can be calculated using the following relation: 

W (Counterweight) = T 
(Tension)/Mechanical 
a d v a n t a g e  ( M A )  = 
2400/5 = 480 kg

Hence, to maintain a 
tension of 2400 kgf, the 
required counterweight is 
only 480 kg.  As the 
overhead wires expand 
( g e t  l o n g e r ) ,  t h e 
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.

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:  

Without an 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 

5-Pulley Balance Weight Automatic Tensioning Device (ATD) in OHE system 

Bhanu Pratap          
Lecturer (Traction)

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

laiknd % ?ku';ke caly] egkfuns'kd ¼Mh,evkjlh vdkneh½

mi laiknd % egsaæ flag] çkpk;Z ¼Mh,evkjlh vdkneh½] vfLedk flUgk] miegkçca/kd ¼jktHkk"kk½] paædkar Jhokl] çksQslj@fo|qr

officialdmrc

çdk'kd %   Mh,evkjlh vdkneh]  Vªsu fMiks] bZLV vçksp jksM] 
'kkL=h ikdZ] fnYyh & 110053

Email: principal@dmrc.org | https://dmrcacademy.delhimetrorail.com/

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 
rdSchool. 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.

5 - Pulley Balance weight ATD
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(Accredited under CBC's National Standards, Recognition by NCVET - Dual Category (Both an Awarding Body and an Assessment Agency), ISO 9001:2015 & ISO 14001:2015 Certified)

¼lhchlh ds jk"Vªh; ekudksa ds varxZr izR;kf;r] ,ulhohbZVh }kjk ekU;rk & nksgjh Js.kh ¼vokfMaZx ckWMh ,oa vkdyu ,tsalh½] vkbZ,lvks 9001%2015 ,oa vkbZ,lvks 14001%2015 çekf.kr½

lks'ky ehfM;k ij gels tqfM+;s%


