INTRODUCTION
TRAIN 18

SILABHADRA DAS
PROFESSOR (TRAINSET)
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TRAIN 18 CONCEPT

Conceptof TRAINL8 (VANDHBHARATHEXPRESSYyas SemiHigh
speed Multiple Unit Train set with quick acceleration and
contemporarypassengeamenities




T1-18
A16 CAR DOUBLE HEADED TRAIN SET
A24X16 = 384 METRES LENGTH
A8 MOTOR CAR,
A4 TRAILER CAR
A2 Non DRIVING TRAILER CAR
A2 DRIVING TRAILER CAR
AALL COACHES ARE CHAIR CARS
AOut of 16 coaches , 2 coaches are Executive C
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DTC 1 Driving trailercoach

MC T Motor Coach

TCT1 TrailerCoach

NDTC 7 Non-Driving trailer coach
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DTC MC TC MC
1. Battery 1. Traction Converter 1. Trarfs.former o —
2. Battery 2. B‘rake Chopper 2. Auxiliary Converter 2. Brake Chopper
charger Resistor 3. Pantograph Resistor

3. Traction Motors 3. Traction Motors




Formation of Rake (16 coaches) : 4 X 4 Basic Units - Each Basic Unit with Four Cars

DTC MC TC MC




< < K< K K K K LK LK KL<

Major technical features of Train 18

160 km/h speed . Test speed- 180 km/h

Maximum Design Axle Load T 17 T (Actuali 16.5T)
Starting Acceleration 7 0.8 m/sec?

Deceleration i 1 m/sec?

50 % Powering

4 Car Basic Unit. One Pantograph per each BU
Wheel Mounted Brake Disc

Bogie Control for Brake System as well as Traction
All Propulsion equipments are underslung

Bolsterless bogie
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FEATURES OF TRAIN SET
-ATURES:

INTERIOR PANELING WITH CONCEALED SCREWS WITH STREAMLINED FINISH.

LED LIGHT FITTINGS (DIFFUSED LIGHTING) AND LED DESTINATION BOARD.

GPS BASED PASSENGER INFORMATION SYSTEM.

CCTV.
ANTI GRAFFITI EXTERIOR PAINTING.

AUTOMATIC GLASS PANEL TOUCH FREE IC SLIDING DOOR.

CENTRALISED AUTOMATIC PLUG DOOR FOR COACH ENTRY.

FRP MODULAR TOILET FOR PERSONS WITH MOBILITY RESTRICTIONS.
WIFI ROUTER.

. VACUUM ASSISTED BIO TOILET.
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17.
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19,
20.

FEATURES

ON BOARD INFOTAINMENT SYSTEM (2 Nos. OF INFOTAINMENT MONITOR)
MAXIMUM SPEED UPTO 160 KMPH.

FULLY SUSPENDED TRACTION MOTOR & BOLSTERLESS BOGIE.
REGENERATIVE AND E.P. BRAKE SYSTEM. (BRAKE BLENDING)

PROVISION FOR TRAIN PROTECTION WARNING SYSTEM (TPWS)/
AUTOMATIC TRAIN PROTECTION (ATP)/ COMMUNICATIONS BASED TRAIN CONTROL (CBTC).

FITTED WITH AMBIENCE NOISE MEASUREMENT (ANM), EMERGENCY TALK BACK UNIT (ETBU),
CENTRALIZED COACH MONITORING SYSTEM (CCMS).

SIGNAL EXCHANGE LIGHT.

DOOR INDICATION LAMPS.

CCMS AND TIP-UP SEATS FOR TECHNICAL CREW.

SEPERATE TIP~UP SEATS FOR PANTRY CREW.



A Indirect LED lights on Luggage Racks and AC Ducts

A Special air conditioning duct for silent and equal distribution of
conditioned Alr.

Arovision of entertainment and mobile charging at every seat.
ARevolving seats at Executive class

A Wifi

A Gpsbased passenger information system

A All coaches having ONE onboard MINI PANTRY



Acceleration Vs Speed
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TE/BE (kN)

Regenerative Effort vs Speed
per Motor Coach

TE & BE vs Loco Speed
Starting TE = 106kN & BE = 96 kN
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Electric Locomotive 280 to 300 KN



HvRC uNl

RAN_WATER GUTTER
B

%. NOVING DN, %

NE

i
3

—
i

I
A

it
i
|

4

ey
_______ 2 o
1
X |
g i
-+ |
i S
i 56 S O (S i GANGNAY
i R LENE
v -
P g VIEW FROM—X
3 ! B{ 24000,
/ | ! I
END FNEUNATIC/ WATER. o/ RATTERY 0K/ eaeunane’ AR SupeLy/ lﬂu_m \END_PNEUNATIC
TUPAL 1900 RS PANEL UNT PANEL
® | IC/CAB DOOR
RasEn @Iews/ale/earc ErEL DL CCN DL-f INFOTAN i FOFB LWGCAGE  ANM COMPANON  EOPS WIF RWPY AUTONATC GLASS PANEL ARE DOCR_INDICATOR X
o _\m%m\\ X A\ y oo, 7 \{ R SEAT “QONTROL PANEL/TOUCH FREE SUDING DOOR. EXTINGUSHER .~ LANP (EXTERNAL) /—T\/'ﬁ—
\ / \ / -
Shot 2 1061 W a0 e / T
- . k; o 7\\ ! i W X s 545, 0 -

TPWS/
St

SECTION—AA

. P 1 g
] =0 e e T £ |
= B §
g cR ! s |
oI by % i
TRAN NANE & NUWBER | w“,ncu:«n l'%m
FRONT WIEW L |58 ou R
CAMERA 218004 110 g - ) \ INNAM NANOUNRING
|
/ 165 |
REAR SOE . =2l t{,.__ e 23328 2365 o NSk
CAMERA 7 // 7 ; 7 // \ 7 / /- I{ { : \
SCN, DXCHUNE g can #, ou-£/ pa-tf Seeaker/ Eorm/ cov/ EmBU LED SESTINATION BOARD, CONTINUCU: 14748 TANNENT  ETBU v, L LAVATCAY LIGHT P
o UGHT ~ PARTMON  "SEAT ABOVE SEAT - LED UGHT %o C it e i w/ouT OD#R&

SEATING CAPACITY : 44



P e ek
PR |
o T S | B oo i
T ] B D
i &8 A :1%;!'-;:] ' -X

ASTOMATIC PLUG

IN/CUT CCOR |
N

'
!
!%HON %%%R /

" 7 /
0 gt/ Teacion | i pescrins/ ERESH WAIER T,

A ——

1 7
| /
icnon uoToR /unpeR A

TRACTION MOTOR SPEAKER EOPB LUGCAGE  MOBILE /LAPTOP. LED DESTINATION ECARD SMACK. £0PB TOLET-OCCURED UGHT EBY AUTONATIC GLASS PANEL DL~ (E]
o0CT 7 FRTR e e W o \ TABLE FOK OooR Y\ [ [TOH TRLE UG ook /
— = \ Y250/ 0. 250 20 Yo s/ /
A0 ] ) n RN & i / .
S BN R R e B s '- i
et = B o7 ] L
-+ . —‘}' e e O
- - ! 2545
% = - - —- . = —. | . T & T o
b, - = S - o o o == ) = i a‘v’” . ««;,,:&;
et = B B B oo - < = by S
B e S Sl il e e . B B Hie e
.. L
Ul = M | Pl L Vb Lt
L n&,__uqsul.. ) _\m_ll_,,m._xm__pq,__mo 200 |#6Ql 1500 [ 050 sGo 950 4 1010 |
\ i /£ 1
m._t__‘;l — —— " s — _fes . - aca |
B, VIS S g 7Y == h—2sm0 | —k N R +_L i)
Y oooh \ \ \ / \ \
e lgor  L_ossteR o \sopaKer. MOUS  \GETV. MECPE  INFOTANMENT \LwAToRy | EUROPEAN STRLE LWATORY
ENT L LIGHT MONTOR UGHT VACUUN ASSISTED BIO-TOILET

SEATING CAPACITY

. /8




EMERGENCY BRAKE
[ INZICATION LAVIP

I0R_FARNGS /SHROUI
I /

'ERESH_WAIER TaN<
UERIE PUBATIC / M YATER T \%@uﬂm&
DocR NDEATOR w A <-L
TANP (INTERMALY ™. \ LUGGAGE RACK KT TOLET-0CCURED LIGHT EXTERICR FNRNGS/SHRCUD
L0 SPEACER, TOLET-OCCUPIED LICHT, EXTERIGR FNRNGS/SHROUD.
oooR mogatoR LR AL EMERGENCY CPENABLE | N\ AFD BSED GEETNATI BRARD ABOME 0R | [ToucH FReE supwia 006H FREE SubG DO / PO EOGRIER P )
UANP (EXTERRAL ™, \ 253 1.\ o | £OPD  EUERGENCY OPENASLE \ / / //—L T
—e—— SR \ / !
PMER COURER wE N / 198) 6 / '\Rﬁ | 20 30 20/ f / o 158 )i
g g 4 Eo
x & =oif B Po =z
w 5 & [T S 8
% d ) — ‘g ° ,-E,WQ.E{‘ d
az - o zZZz
& 5 oz
o ¥ Za
Lo

e & 1&.;;_ _um,f _ SECTION—AA

__EURCPEAX STYLE LAVATORY
VACUOM ASSSTED BI0~TOILET

SEATING CAPACITY :78



NDTC/EC

PAIL REAS SIDE CAMERA I3
AR AT SIDE_CAMERA
| HVAC_ UNT EXTERIOR FARINGS/SHROUD
I — = = = = o -
S T 3 Y MY - B 7

D r ‘
iy o ' ; v
f ! Wl H .g v p
i - i i X i i i
| A A Y [ SN [ [ S [ i

a a
- kot e
- T = g
i
L S S . - _..ml
|
TP_UP_SEAT 5 ——— DESTRATION B TONET-OCCURIED LIGHT AUTCHATIC CLASS PANEL  EXTERIOR FAIRINGS/SHROUD
EMERGENCY %g Eoaifun Bt T ABOVE DOOR { TOUCH FREE SUDING COOR |
! \ EMERGENCY OPENABLE \ ! /
! !
a2 e 70 / \ Vs \ fo /
a 1 i 2 & sworme | [ 7 B o ) o B &
e | l riad | ) )y ) O | 0 B _ 3
2 5 = = O 5 % B [ e
o = - =1 = + — = - s
é ;-,:'-‘J'.f = tle B e———e ‘—-~o§ﬂ e 5 +—] : < ? . ﬁ D
g a "":““"”’ ] 1N T ) ) s ) 1. [ Lol ] TN, T ©
. e o
3 s R R < i s o T i £ = = = ] R 2 e TS | BT
o = .-T = = — 2= ot =t = . o - a)o -t w w '
1 8] m 7 L] [— SECTION—AA
0 1| i i i1 1 4500 1500 500 _jssol. 100 | 1060 | €00 | 960 Ll 1010
! JENER CPENABLE MERCENCY CPENASLE P 2920\
165 g 15570 WIRDOW 165 3250
= e 23100 '.\ g0a |
2

ERE_EXTHOMISHLER, RS e o seas
Z NOS.
B

SEATING CAPACITY : 52



PASSENGER CAPACITY

TYPE OF |PER NO.OF TOTAL
COACH  |COACH |[COACHES

DTC 44 2 88
NDTC/EC |52 2 104
MC 78 8 624
TC 78 4 312

TOTAL 1128




SHELL



SHELL DESI@&Nubular structure more or less similar to LHB
shells

CONSULTANT FOR TRAIN 18: EC ENGINEERING POLAND,
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IRSM 4Tortensteel underframe witlcentresill design
No trough floor

2mm thick SS cover sheets on underframe instead of
trough floor

Side wall, Roof and End wall members of Ferritic
Stainless steel 2 mm,2.5 mm, 3 mm & 4 mm thick
Roof Sheets: Austenitic Steel 1.25 mm & 1.7 mm thick



UNDERFRAME

AMaterial : up to 10mm thickness IRS M 41
AMaterial: above 10 mm thickness EN 10025
ASole bar section same as that of LHB (6mm)

AHead stock with lowered location of semi permanent coupler (
940 mm from Rail level)



Design Validation

A Car body Design meets the requirements of EN 1268810+A1:2014 and DVS1612:2014.

A EN 126631:2010+A1:2014. Railway applications. Structural requirements of railway
vehicle bodies. Part 1: Locomotives and passenger rolling stock

A DVS 1612:2014. Design and endurance strength assessment of welded joints with steels
In rail vehicle construction
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BOGIE

BOLSTERLESS DESIGN

FULLY SUSPENDED TRACTION MOTOR
DISC BRAKE WITH BRAKE DISC ON WHEEL
AIR SPRING ON SECONDARY SUSPENSION

SPEED POTENTIAL CAN BE ENHANCED TO 200 Kmph



Development of Bogies

Cannot be a motor
bogie

Existing Fiat 160 Km/

As a TC bogie will

lead to non
: standardisation of
Bogie 160 Km/h Car body and Bogit

Motor as well as
New Development Trailer Bogies
Standardisation




WHEEL MOUNTED BRAKE DISC ON MOTOR AS WELL
AS TRAILER COACHES

BRAKE CALLIPERS

FULLY SUSPENDED
TRACTION MOTOR

WHEEL
MOUNTED
BRAKE DISC

EIAT BOGIE WITH AXDES
MOUNTED DISC BRAKES



Bolster Less Bogie with Fully Suspended
Traction Motors

V Reduced weight (ReducéthsprungMass)
V Better Ride Comfort
V Reduced number of Wearing Parts

V Greater Stability at higher speeds (Because of
Yaw dampers and rigidity of rubber items)

V Better performance on curves



Train18 Bogie
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frame according

1S

f bog

Structural analysis o
to EN 13749:2011

%)
LE LA LA
nwu\-m.swn»wnﬁ
S
R,

iy

),
o

I
iy

el

Tiviviey

iy
LR
! SO Vs
R, A
irirareriy A LAY N A USRS
Sy e e esty A AT O S L IS s
el SO

SSOSAERRS SN
LATaTav.S e Y
RIS

s ey VSRS
SRR % SRR
SESSSSARSERRER e
SRR
et =
SR RS S
R
SRAE %
e e S RN e e
<HRESSRRE T
e e e oS e aral L
R o S IO ISR
S e R B e
R e e e S e
R N e e S R RS T VS
e i L e S Toe e AN
R DIV
S S N
e e
S T R AR
RS REE R
S R TS Do,
e S e et
Nl e S
R SRRt
TS
=
S
=

=i
]

i

s

7

:
!
7
)

)
ihs

DA
Ry

ISR
RSN

Rt

.
-~

7

4

e e e
SN

P T
T
R

S
OOONEARI R

R
e
& o v

e
R s g
e AVAYAYAVAYAY Yy EARAYY s
T TATAYIYY PTAYATANaWaray iy
R e DA
e U o

o
oy
EERIS SRR
SETE AR
i
el

(=
=
IR IOEE LA A e R
e e
LA
e )
PSSy

o
i

SR i)

o sz
.,

SRk
S
S

!
o

e
e

£
i

)
=

e

1]
1]
1
s
i
2
b

AR
AT
HAAZZE

“‘ft’ﬂalm

o

i
i

o
o
£

i
it

Vo
o,
e

J
ik

o
)

i
Ly

i
o
i
A

4

ille)

R
'n
I
S
S
S5

e
e
atwlii,
“m?ﬂﬁss
i
T

e,
iy

=0

F

Az

h

1

ol
S
iy

/

h
5
4
4

)
e e S e
o S
A OSSR
OO CO NGRS
o
e 2020

ol
3 ey
S
T A R SR S
o e T T S T
v !a-.ﬂ#ﬂﬁc»ﬂuo&dpuinnmﬂauﬂ
e um b Em G e S St
o T o
i S e S
e

",

T
s
{7

il

]

i
NN

)
Z ot ar e
I S
O e
e A O

]
i
S

o

.
o
i}
9
K
=
4
¥
>
5

3
o,
{5}
i

=t Mraras eI GU
e S T e
ZE!

o
i
W,
N
N

5}
n,
0
)

TP
L L
)

R
iy,
iy

s,
H
S
Iy
o8
5
N,
s
ey
N

7

R
A
N
o,
i
By
)
&

S
s o
T177 L1 r
B S
Z

I
o
A

i
Al
v, i
% sm».

g

2z
g
s
g

3
S

)
s

A R
AT o A
LA AL
e
AN, ATATAVA Ry e
AR e
ol

¥
5,

oy
{3

N




Bogiesc Design Validation

A Dynamic Multi Body analysis shown stable behaviour upto 180 kmph
accordingo EN14363andw 5 { AHx@CriteriaCommittee

A Simulationfor the acceptanceof running characteristicsaccordingto EN
143632016- runningbehaviorand stationarytests

A TheSimulationresultsmatchedthe valuesof RDSOTtials

Fig. 31. Multidody model of vehicle



Structural analysis of bolted Joints
VDI2230:2014




Structural analysis ahonoblockwheel
according to EN 1397B+A1 (2011)




Furnishing

AWorld class furnishing , consultancy by Global players

AEntrance door with Retractable foot step (for first two rakes only)and Plug in
plug out door KnorBremse

ABrake and controlg KnorBremseand Faively

A Continuous Window which seems like a single window from outcgimply
UNIVERSAL ENGINEERS.

FLATCH GLA&SSCHALBBOR TRAIN )8
APanels and interiors B§FG and Hindustan Fibre Glass (HFG)
AIC DOORS bragPolymers
AFully sealed gangway and exterior shroud by

Dellner, Avadh Rail Infra and Pioneer filed



Vacuum assisted Bio Tollets Byac
Seats by STER (POLLAND)

Flooring- IMPORTED PVC BASED FLOKED FLOOR COVERING
by FLOTEX

Ducting by EC, HANSPAL and Universal Engineers

ELECTRICS,PROPULSION SYSTEM AND CONTROLS BY
MEDHA



FRP SKIN NOSE CONE

SUPPLY BY BFG



Automatic Single Leaf Plug
Door System with Retractable

Sliding FootStep




Automatic Plug Doors wit

V Provisionof SlidingStep Required
shifting of door way to the end ¢
to avoidinfringementwith Bogie

V Doorclosingand openingswitchis
on ALPside in driver cabin and
with guard

V Door closesafter time delay of 3
seconds

V Door opening causes traction
cutoff

\’T

RAG

s,




Overviewof door system

Technical System Data:
Voltage supply: 110VDC +25/-30%

Pressure supply: 5 — 9bar (IFE pressure regulator is pre-set at 6bar)
Door opening time: 4 *1 seconds
Door closing time: 4 1 seconds
Step opening time: 21 seconds

Step closing time: 2 *1 seconds
Average power consumption

of the door 140 W (opening and closing sequence)
Maximum power consumption

of the door: 500 W (for a time of 500 ms ) during locking, unlocking, reopening.
Free opening width door: 800 +5/-0 mm
Free opening width step : 150 +5/-0 mm
Squeezing force: < 150 N effective for the first closing sequence
(according to EN 14752) <200 N effective for the following closing sequences
<300 N peak



Overview of door system

«@n

Component overview

header gear

2 push buttons outside-——*\g

2 push buttons inside _—~ ®

door leaf -

Portal rubber——

Portal rubber ——
fixing profile

moveable step cover

Door control unit

A Pneumatic control unit

A Locking device

A Mechanical door
isolation device

A Crew key switch

A emergency egress
device

A Cover of emergency
access device

A emergency
access device

A lower door leaf guiding (roller
swing arm)

A moveable step
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Brake System

EP Brake System with Latest Gen Electronic Platform

Bogie level control of Brakes and Two Tier Redundancy of Mechanical and Electronic equipment
Braking is a combination of Electro Pneumatic and Electro Dynamic braking (Blended braking)
Electro dynamic brake preferred over electro pneumatic brake

Maximum ED Brake force of 376 KN is possible. Balance braking force provided by EP brakes.

Service Brake application on the basis of passenger load detected at secondary air spring level ( Lo
corrected Braking)

Wheel Slide Control and Jerk Control
Quicker application and release (Lesser Brake distances)

Oil free Compressors



40

Brake System

Latest Generation Electronic Pneumatic Brake System
V For redundancy in WSP and BC pressure control.
V Latest electronic platform

V Quicker braking

[ Electronic Brake control [ ] Wheel slide protection [ | Pneumatic Brake control

/ TRAIN WIRE! TRAIN BUS

V CENTRALIZED EP BRAKE SYSTEM WITH BOGIE
CONTROL

V Qil free Compressor



Bio-Vacuum toilet System

V Unique Design

V Zero Discharge and Clean Toilets




TRAINSET INTERIOR FEATURES



TRAINSET INTERIOR FEATURES

V Flooring.

V FRP-Interior panelling.

V Partitions with electrically operated touch free sliding doors.

V Endwall with Electrical inspection doors.

V Continuous window glass design with provision for emergency exit.
V AC-Ducting arrangement.

V Corrugated FRP roof panel design to improve aesthetics.

V Sunk in type Tip-up seat arrangement.

V On board infotainment system.

V Centralised coach monitoring system.

VMi ni pantry and iIitods storage area.
V Emergency alarm push buttons inside the compartment.
V Talk back unit inside and out side the compartment.




Properties of FRP panel

FRP Panel Description

Iv.

Non-Crimp Fabrics (NCF) made of glass fibre of appropriate construction. The glass
fibre content by weight shall not be less than 30%.

The process shall be Vacuum Infusion process/VARTM.

The thickness of the finished FRP panel shall not be less than 3 mm (without gel
coating).

All internal panel surfaces shall be smooth finished with modern low
flammability, low smoke emission, and low toxicity materials. All internal
panels shall be resistant to graffiti, scuffing, vandalism, and cleaning agents.
Rounded corners or covings shall be provided wherever mutually
perpendicular flat plane surfaces abut.

FRP panels shall be gel coated to a thickness of 0.6 to 0.8 mm and gloss value shall
be between 60 to 70 measured at 60°.

Resin

a)

b)

The resin shall be fire retardant grade isophthalic based polyester resin. Necessary
additive may be used for obtaining fire retardant property in the resin system.

The isophthalic FR resin shall be procured from a reputed manufacturer in sealed
containers along with the test certificates. Traceability of resin should be
demonstrated if called for by ICF.

The manufacturer should provide details of the catalyst used along with the FR resin
and as called for by ICF and demonstrate the test there of.



Flooring

— T‘iﬂ-rrt‘_ 5 _"f'
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U Decoupling type floor board fixing arrangement similar to LHB coaches.
U PVC based Flocked floor covering.



Partition with touch free automatic sliding door

Emergency stop |
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i Aluminium honey comb or FRP foam with HPL sheet exterior doorway partitions.
U Electrically operated inter communication sliding door with emergency stop
provision.

U Concealed type infotainment partition displays.

U Provision for Passenger information system at top partition.



Roof panelling with Air diffuser

LED Indirect Lightin

V Corrugated FRP roof panelling design. ==
V Wider AC Ducting for improvised Flow. T
V Continuous air diffuser with Direct and

Indirect Lighting. AC Diffuser

LED Direct Lighting



V Interior Furnishing

V Design built up

LED Diffused Lighting

AC Diffuser

V Direct and Diffused Lighting LED Direct Lighting



Continuous
Windows




Continuous window glass design with

Emergency window glass unite §

U Continuous window glass design contains sealed glass unite and pillar glass.
U Provision of emergency window glass unite to use in emergency with glass
barker/hammer.



Emergency Passenger communication
system

U Emergency talk back unit for passenger emergency communication.



