WHEEL IMPACT LOAD DETECTOR
(WILD)STC/SBC
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Introduction to WILD




Why is WILD needed

Defective rolling stock produce high impact loads.

These loads over a prolonged period of time leads to
Rail/Wagon failure, wheel bearing failure etc..

WILD measures the impact load independent of the cause.

WILD system assists the railway engineer to attend to the
defective rolling stock immediately.

Reduces Service Failures and Unplanned Maintenance Cost of
Rolling Stocks & Tracks.

WILD is used to catch the defects in the early stage and
thereby protecting Rail Infrastructure & avoids Catastrophic
Failures.



Defects that can cause High Impact Load

 Uneven loading

* Coil spring weak

 Shell Tread

* Friction liner broken

* Snubber spring broken

* Axle box canting

« PU/CC/EM Pad Shifted/Pressed/Perished
 CC housing broken

S/Bearer roof/Friction Liner welding open
Bolster tilted one side

Defect in suspension

Broken spring

Skid mark, etc.

List Released by RDSO on 23 March 2011



Defects that Cause High Impact Load
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Bfoken Spring Dashpot Oil Leak

Unevenness in Side Bearer Cone Defect



Defects that Cause High Impact Load

Axle Box Cant

PU Pad

Friction Liner Bolster



WILD — Wheel Impact Load Detector in India
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WILD Components




Components of WILD

Instrumented Tracks
Signal conditioning
unit

Train Trigger Sensor

Real time Embedded
controller

Impact Load Analyzer
Software

Wireless data transfer

Power back up
Calibration Setup




WILD Sites




WILD Block Diagram
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WILD System Architecture

Audio Visual at C&W Control Room

IR WILD Server
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Measuring concept of WILD

WILD uses instrumented rails.

The space between sleepers are instrumented using strain gauges
and any load that appears in the effective zone is considered.

Various such measuring zones are formed along the track.

The maximum load measured in all of the instrumented portion is
treated as the impact load.

As wheel of rolls over the rail various portions of the wheel fall in the
effective zone and dead zone (sleepers).

As a result various diameters of wheel have different coverage.

The instrumented portions can be determined and prepositioned to
give best coverage for the wheels of interest.

Once installed the system’s wheel coverage pattern does not
change.



Instrumented Track

* Tracks are instrumented with strain gauges to
measure the load pattern of the wheel on the rail.

* The track consists of 18 Strain gauge measuring
channels.

 Each channel has a full bridge consisting of 4
Rosette type strain gauges.



Instrumented Track




Signal from Instrumented Track

Defective Wheel Normal Wheel

Amplitude 1-
(Tonne)

*10

I I 1 I I I I I
11.22457 11.24 11.26 11.28 11.3 11.32 11.34 11.36 11,535 11.359058




Strain Gauges on Instrumented Rail
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Strain Gauge Mounting

350 Ohm strain gauge.

8 strain gauges electrically connected
to give a full bridge configuration.

Each arm of the bridge consists of two ¢
gauges.

The individual arms & gauges wired in
a way to measure vertical load.

Wheatstone Bridge



How Does it Work?

 Each channel produces a portion of load profile for all the
wheels.

 Accumulating all the data, a complete load profile of the
wheel is obtained.

* The maximum load detected by the channels is primarily
used to flag the defective axle/wheel.



How does WILD system flag defects

* WILD system flags the defects purely based on the impact load measured.
e The limits are set by the RDSO/Railway Board
* The system however features a facility for the end user to set the limits as well.

Max Load ILF Flagged As Action to be
(MDIL) taken
20tto 35t [Or|2.0 to 4.5|Maintenance |Attention to be
(inclusive) (inclusive) Alarm given during
next scheduled
maintenance
>35t Or|>4.5 Critical Alarm | Attend at the

nearest TXR
point or detach
In station in <
50km




Calculation (WILD-II Ver. 36channel)

Right

Left




Calculation (WILD-II Ver. 36channel)

Left | Load Load
(Tonne) (Tonne)
L1 3.5 R1 3.4
L2 3.2 R2 3.3

L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
L13
L14
L15
L16
L17
L18

2.8
2.7
3.1
2.9
3.1
34
17.1
6.1
3.1
2.9
124
24
3.1
2.9
3.4
3.2

R3
R4
RS
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18

29
3
3.2
3
3.2
3.3
1.2
4.7
3.2
3.1
10.8
2.5
3.2
3.1
3.3
3.1

Third Left Max

First Left Max

Second Left Max

Left | Load Load
(Tonne) (Tonne)
L1 3.5 R1 3.4
L2 3.2 R2 S

L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
L13
L14
L15
L16
L17
L18

9.8
2.7
3.1
2.9
3.1
3.4
171
6.1
3.1
2.9
12.4
24
3.1
2.9
3.4
3.2

R3
R4
RS
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18

Third Right Max

29
3
3.2
3
3.2
3.3
11.2 First Right Max
4.7
3.2
3.1
10.8 Second Right Max
2.5
3.2
3.1
3.3
3.1



Calculation(WILD-II Ver. 36¢channel)

Left | Load Load
(Tonne) (Tonne)
L1 3.5 R1 3.4

L2
L3
L4
L5
L6
L7
L8
L9
L10
L1
L12

L14
L15
L16
L17
L18

3.2
9.8
2.7
3.1
2.9
3.1
3.4
17.1
6.1
3.1
2.9

24
3.1
2.9
3.4
3.2

R2
R3
R4
RS
R6
R7
R8
R9
R10
R11
R12

R14
R15
R16
R17
R18

Left Maximum Dy Wheel Load = 17.1

. Left Average Dy Wheel Load = 3.27
3.3

2.9 Left Maximum Dy Wheel Load ( 17.1)
3 Left Impact Load Factor =
3.2 Left Average Dy Wheel Load (3.27)
3 (Avg. Of Lowest fifteen readings)
3.2
13 Leftimpact Load Factor (LILF)= 523
11.2
47 Right Maximum Dy Wheel Load = 11.2
g? Right Average Dy Wheel Load = 3.49
' Left Maximum Dy Wheel Load ( 11.2)
25 Right Impact Load Factor =
: Left Average Dy Wheel Load (3.21)
gf (Avg. Of Lowest ten readings)
3.3 Right Impact Load Factor (RILF) =  3.49
3.1



Signal Conditioning & Data Acquisition Unit

« Signals from strain gauges are connected Signal
conditioning unit.

* Inbuilt Surge Protection to meet harsh field conditions.

 Real time embedded controller analyze the
conditioned signal and prepare the summary report for
publishing in the website




System Capabilities
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System capabllities

Counts number of axles from various measurement channels.
Measures Average Dynamic Wheel Load for all wheels.

Determines Maximum Dynamic Wheel Load (WA) for all points
of contact.

Calculates speed of each axle and the average speed of train.

Identifies and counts defective wheels as per specified
thresholds and rates them according to the severity of defect.

Points out exact position of defective wheel from loco for easy
examination.

Has solar panel providing a power backup.
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System capabilities

Identifies and count number of Engines, Coaches / Wagons
and Brake Vans.

Relates each axle with engine or coach / wagon or brake
van. Also it's position in the identified rolling stock.

Operates 24x7 without any human assistance.

Transmits run reports to a central server that can be
accessed by simple web browser™.

Can operate from a low speed of 30Km/hr.

* Based on the network connectivity available at site



System capabilities: Wheel Coverage -12 Channel

B Wheel Coverage Profiler
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WILD Wheel Coverage Analysis Software

Please Select The Arrangement

. . & Status Done Gen. Rep.
12 Ch Original S o B0 ]
100 : | ¥ an B R S EEE Poror ey
Min wheel dia (cm) 77 =
8
Max wheel dia (am) 110 g
Dia increment (cm) 0.1
Wheel least covered (cm) 95.50 94 9 o e 105 108 iio 112
Nriios Henn;
Min covered % 51.75 +i
Max uricoversd Max Uncoversd (o) RN
overall average 82.78 100
% of Wheels 100% covered 4.2168; g™
. E -
Measurement Zonel{cm) a1 E il
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System capabilities: Wheel Coverage -18 Channel

.3 Wheel-énvernge Profiler El
WILD Wheel Coverage Analysis Software
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Automation Features

Automatic Diagnosis of faulty channels and switching
them off to avoid erroneous data at every start.

Automatic start of Data Acquisition (DAQ) on the arrival
of train in response to the start trigger switch.

Automatic stop of DAQ after the passage of train by
intelligently identifying the event.

Uploads analyzed data to remote server .



Software Flow

Starts acquisition once train trigger is received.
Logs all the data in to file for analysis.

Stops acquisition and logging after the train crosses the
Instrumented track.

Calls an analysis program that loads each channel data
and furnishes processed data.

Summary report is produced and is transmitted to remote
server.

Server stores the report and publish in the website.



WHEEL IMPACT LOAD DETECTOR

Web Report Demo




Reports in WILD

The WILD system offer the end user to generate
various reports.

Month wise, Year wise, Train wise & wheel wise
standard reports available.

Provision for new standard reports.

Summary reports can be drawn out based on
— Wheel loads

— Rolling stock (Engine, Wagon, Tanker etc..)

— Defective rolling stock



WILD - Login Details (www.railman.in)

« Master Mode
— All train reports
— Consolidated reports
— Alarm log reports
— Wheel wise analysis
— Train wise analysis

* TXR Mode
— Latest train report

 Data Entry Mode
— Feedback for the alarm



WILD - Login (www.railman.in

r@ RailMan - Login ! |- v
&= C | ® railman.infindex.php/site/login il % S N

Brthersift ™ - m(;ov @Getafastnewﬁmwser @ Y Like |ﬁFarmingGame &Games(}ames_cnmﬁpp = |[+] '

Railway asset Management

RailMan iz an online platform for analysis and processing of data generated by
different trackside systems. It is indigenously developed by Apna Technologies &
Solution= and can integrate with any trackside equipment that uses the predefined
openXKL protocol. Raillan presently analyzes data from WILD and HAHWY.

Login

Username

eliMan

Railway Asset Manogement

m

Password WILD — Wheel Impact Load Detector

Wheel Impact Load Detector is an unmanned trackside system that measures the
impact load on the rails to detect defects in the roling stock. The data from the site
is transmitted to a remote server via GPRS where it is analyzed for any
abnormalties and reported to the TXR. The web based software is customizable
and provides a wide array of reports for detailed anahysis of the rolling stock. Thus the report for a passing train
is awailable within minutes of the train crossing the system. “arious alarms have been configured based on
extensive trial data. The following pages contain reports for up to of 20,000 trains for each installation.

_ HAHW - Hot Axle Hot Wheel Detector

. Login

®ama
: technologies & solutions
Man m

Wity At Monagmseni Copyright & 2011 apna technologies & solutions -




WILD - Train Report Generatation

'@ WILD :: Train Detail Report

L = C' | @ railman.in/index.php/user/trainDetailReport o LN
“ HIJJ Do you want Google Chrome to save your password? ’ Save password ] ’ Mever for this site ‘ b 4
Brithers ™ = E Go - @ Get a fast new Browser ' roLike | | ﬁ Farming Game Eﬁ GamesGames.com App > |[#] i

7 &

m

Reports v Analysis v  Contact Us

Train Report Total Maint Alarm for today: 8
Total Critical Alarm for today; 0
Location e = ate: ] rain Time: Tatal Monthly Maint Alarm © 1948
} Select — : : - Total Monthly Critical Alarm : 1

Ajni (AN
Arakkonam (&)
Asansol (ASN)
Barwadih (BRWD)
Bhilai (BL&)

Bina (BINA}) T
Dongargarh (DGG)
Guntakal (GTL)
Hospet (HPT)

ltarsi (ET})
Mahalimarup (MMW)

Last communication at:

Mughalsarai (MGS) | 20-10-2011, 10:20:04 AM
Mughalzarai (MGS) 1l Dongargarh {DGG)
New Katni (MK}

Vizag (WVSKP)

SOUTH EAST CENTRAL RAILWAY

View more detail



WILD - Various Report Generatation of the Train

'@ WILD :: Train Detail Report

&= C' | @ railman.in/index.php/user/trainDetailReport e X

L@J Do you want Google Chrome to save your password? I Save password ‘ I Mever for this site ‘ *

—_— ~ B o~ | ) cetamstnewsrowser @ oL |ﬁFarmingGame [l GamesGames.com App ey |

7

m

Analysis v  Contact Us Logout (admin)

Train Detail Report

Train Report Total Maint Alarm for today: B
Consolidated Report Total Critical Alarm for today: 0
Date: lﬁ ain Time: Total Monthly Maint Alarm : 1948
Alarm Log 5 - Total Monthly Critical Alarm : 1

Train Wise Data -
Analysis Report

Wheel Wise Data - -
Analysis Report

Critical Alarm (Wheel-

Wise) Report Last communication at:

20-10-2011, 10:20:04 AM
Alarm Log Dongargarh (DGG)
Consolidated Report

SOUTH EAST CENTRAL RAILWAY

View more detail
raitman.in/index.php/user/trainDetailReport# -

R —




WILD - Web Report

Wheel Impact Load Detector

@ httpyfwww railman.in/index.php/user/critical AlarmAlert fraindetails=... [iliu

Reports Contact Us ‘borBarwadih {Logowt) |g, http:f,"www.rai\man.in_-"index.php;'user_-’criticaIA\arm)ller‘t?traindetails:55.476,4,2011-(| 2] |
= - y ; Average Speed of Train{kmph):55.476 Total Alarms:4
Summarised Informaticn Site Alarm Counter Train DatefTime :06-05-2011, 06-27-23 Train Direction:UP
Total Engines:1 ) Total Coach / Wagon (& Wheeler):59

| Data: 5052011 Time: 150421 Run No.; 8505201210415 Train Direction: LA Tets Mant Ao for poda| |Tetal Tanker (4 Wheeler):n Total Brake Van (4 Wheeler):t
| St Accept Alarm
| = S I-::rtal Critical Alarm for tod

Total Monthiy Maint Adarm
I Total Axies : 35 Avg Train speed [kmiph) - 7308 Husmbar of Atarms ;0 Train Typs : - Total Monthiy Critical Ala
| Engine=1 Coachiiagon (§ Whaaler) = 3 Tanker (4 Whealer)= 0 Braka Van(4 VWhestar) =0

| Defective Wheel Information

No Atarmes in this Raks

Hotes:
1: Maintenanca Aiarm Leved (%) © 2« =ILF = 45 0r 20T <= WA < 35T

Last communication 3
2: Crithcal Atarmy = * ) © 45=ILF or WA= 35T 05-05-2011, 15:33:10 F

Barwadih [BRV/D)

Detailed Information Al arm

Averags Mormal | Aversgs Normsl Maximium Mz Ratio of Max. to  Ratio of Max. to
fode Mo, | DynamicVWhesl | Dynamic Whesl | DynemicUWhesl | DynamicVWhesl | Mommal Average | Nommal Averaps
{From | Losd [VUN1jTor = Losd (VWMZ)for | Losd Recordsd | Losd Recorded | Dynamdc Uhes! | DynamicWWhes! | Spsed (kmph)
Front} LTt Wheaal FightVWnesl | [Waijforleft | (VUAZ)for Right  LoadforLeft | Losdfor Right
[Tonas) [Tonas) Vhesl (Tones) | WWhesl [Tones) | VWhest [ILF1) sl [ILF2}

€@ Internet | Protected Mode: Off 3 v H100% v
1 10556 12054 124m 12451 1131 1291 =L E
2 10538 2478 1260 11345 1447 120 738 =| 3 WiDBmcure
3 10374 a7 12253 12053 1:181 1215 735 H WADFAG

i 10526 2453 12545 12144 1192 1254 Ti85 d WILD Research



WILD - Website Usage

All the wheel impact loads recorded are stored in the
central sever.

WILD system is ready but not equipped with Automatic
Equipment Identification to enable trending of the Wagon
behavior.

Nevertheless the WILD website irwild.net offers features
for the user to enter the wagon details for the defective
wagon along with defect identified.

This helps the railways to track the information on the
particular wagon as its health declines (from maintenance
alarm to critical alarm).



Alarm log

Location: &jni (AJNI) CEMNTRAL RAILWAY
Date: 29/09/2011 Time: 00: =2 Ron No.: 290920115 O Direction: P
Wagon / Eeh Nl Right Rail
i Serial Mo. Of Coach / Axle No. of  Left Rail R — Right Rail Maximum
HT Defective Tanker Coach Wagon Impact Load ;hrna n'::u: Impact Load Dynamic
Axle Position from Tanker Factor wml ! Factor Impact Load /
Engine Wheel{t
ng Load(t) (E)
otk 75 18 1 1.161 8.106 5.12 32.003
CEFECTIVE STOCK DETAILS DIAGNCSIS DETAILS TRAIMN DETAILS
Pt [F]FLAT PLACE Train Name
e )
Ezx:wWaP4/SRC I23Z5 Lengeh A MM
width = MM DEPOT INFO
WAGDMN, COACH
£ Depth L it Zone
FZOME Code _Flr-:llllng Skt I_JDUI: Of Raundness
YPE 2T,
|| efect In Suspension P
Select |I| Select |I| Ll Driwision
[T]™is Alignment Of Bogie
wWageoen Mumber ‘Wagon Mumber e ;
(First & digits) (Last 5 digits) []Uneven Loading S
[[|Skewness In Car Body
[[]©others
Ly Air Brake Cert Mo
Ex:BWEI I23Z5
Action Taken
: OETACHED : | ALLOWED TO RUM | | FEEDBACK MOT RECEIVED

Lrish, Laneel,




General misconception of WILD

Wheel flat does not give critical alarm
— The visual defect does not correlate to Impact load.
— Impact load is proportional to sharpness and depth than length.

WILD gives a critical alarm and nothing could be found in visual inspection

— The most critical defects damaging Railway assets are mostly not visible. Hence the
need for WILD system.

— The visual defect does not correlate to Impact load
— Impact load is proportional to sharpness and depth than length

WILD system depends on load condition of the wagon

— As the system measures the impact load it directly depends on the load of the
wagon

— The system is likely to pass unloaded wagon with a defect as it produces munch
lower impact loads

WILD system is directional dependent
— The above statement is not true

— Itis more a perception if the there are more loaded wagons plying in one direction
than the other



Typical Hurdles in Efficient Utilization of WILD

» Trains stopping, stalling, accelerating/decelerating,
braking hard on the system.

» GSM signals weak or erratic (Can be overcome by using
Indian Railways’ OFC Network).

* Huge Power surges, outages

* Theft

» Non-utilisation of data trending features
* Unclear understanding of the system.



WILD Site Selection Detalls




Site Selection Criteria (As per Tender)

These criteria are drafted out based on the site conditions given in COFMOW'’s
WILD Specification no: COFMOW/IR/WILD/2006 and our recommendation.

The system will be installed on straight and level track of minimum 250m
length including approaches to the site.

There should not be any permanent speed restriction at site of WILD system.

The rail section shall be 60Kg/m with flat foot laid on Pre-Stressed Concrete
(PSC) sleepers at 60 cm spacing with elastic fastenings viz. pandrol clips on
rubber grooved sole and clean ballast cushion of 250/300 mm.

The site will not be very close to any station or at the approach of a signal to
avoid acceleration or braking over the instrumented rails.

The Railways (DRM/Mechanical) shall ensure advance arrangement like sanction
etc. to meet out recurring expenditure after one year of installation.

The Railways shall ensure provision of reliable 230 V + 10% single phase
electric power supply anywhere in 3 Km along track from the site of installation
of the system before system installation is taken up by the firm.



Additional Site Selection Criteria

Site should have proper road approach for taking 13m instrumented rail
near site through trailer.

Site should have good GSM network connectivity for sending the
reports (Preferably TATA INDICOMM.)

Proper locality to safe guard the system from Theft / untoward activities.

At least one side of the ground area is close to the level of Track and
soil is strong and good for earthing.

Preferred power connecting from OHE through Auxiliary transformer or
near by power resource from Railway infrastructure. Power taken from
agriculture field will lead to lot of fluctuation and improper working.



Additional Installation Requirements

In case of double line, system should be installed in a line where loaded
trains traffic is more.

Panel room should not be placed where area is marked as railways
future expansion area.

Old set of sleepers has to be replaced with new ones.

Railways to provide 4 nos glued joint per system. Each glued joint to
be fixed at each end of the two instrumented rails. Railways also to
ensure the rails are welded on to the track.

Railways to provide all permissions, line blocks to work on the site. All
relevant departments to provide approval for the site, since once
installation process begins, changing of exact site location (even by a
few meters) would be extremely difficult.

Railways to arrange for adequate security for men and materials.



Sample Site Layout
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Railways Team for WILD Installation

S. No

Department

Responsibility

Mechanical C& W

Owner for the system from date of receipt of material.
Has to coordinate with other department during installation and
post installation requirements.

Engineering

To confirm all the site conditions

Instrumented rail with Glued joint rail installations.

Changing of sleepers with new ones.

Periodic checking of pandrol clips in instrumented area.
Confirmation for civil works like construction of building,
Trenching work for strain gauge wires, Trenching work for power
line, earth pits and similar works etc.

Operations/Traffic

Blocks required during rail fixing, Proving out test and routine
calibration

S&T/TRD

To ensure track continuity is there after installation of glued joint
rail

Security

Security for the materials and people who install the system.




Thank You




