
   Reasoned Document 

 for 

“TECHNICAL   SPECIFICATION   FOR UNATTENDED GPS BASED AXLE BOX LEVEL ACCELERATION 

MEASUREMENT SYSTEM” 

        (Specification No. TM/IM/434 of 2018 (Revision-1)) 

 

The Revised Specifications were uploaded for comments from firms for a period of 30 days and comments on various clauses of the 

specifications were received from 04 firms, the comments/suggestions of the firms are discussed below in the following reasoned 

document. 

 

Clause 

No. 

Existing Clause Comments/Queries Request for Modification Remarks on 

comments. 

2.4  

Opened 

for 

comments 

The scope of 

specifications includes 

storage and processing 

of data in cloud or 

processing station to 

generate various 

reports including 

analysis of historic 

data and transfer of 

same to concerned P. 

Way officials and 

TMS. The Scope also 

includes online 

generation of safety 

alerts in the form of 

text messages (sms) to 

nominated railway 

officials, whenever 

ADJ/TVEMA-NONE ADJ/TVEMA-NONE 1.  

SMARTSYS- 

The cost of SMS messages (160 

characters) is approximately 15 

paise. As per Clause 6.2, Up to 100 

UABAMS systems may be 

commissioned on Indian Railways & 

each system may run for 30000-

40000 Kms in a month. Assuming if 

1 SMS message is sent every km run 

in a month, 40000 SMS messages 

needs to be sent which will cost Rs 

6000 per month for a single system. 

SMARTSYS- 

The scope of specifications include 

storage and processing of data in 

cloud or processing station to 

generate various reports including 

analysis of historic data and transfer 

of same to concerned P. Way 

officials and TMS. The Scope also 

includes online generation of safety 

alerts in the form of text messages 

(sms) or mobile app notifications or 

as alarms on the cloud server to 

Not agreed as 

1. It will necessitate 

downloading of one 

app buy pway 

officials which may 

not be practical 

2. Not all use 

smartphones. 



recorded accelerations 

exceed the pre-defined 

limits 

For 100 systems, the cost for sending 

SMS messages for 1 year for 100 

UABAMS systems will be Rs 

72,00,000 without GST. If pre-

defined threshold limits are 

increased, less SMS messages will be 

sent & if pre-defined threshold limits 

are decreased, more SMS messages 

will be sent. Hence, the cost of SMS 

is variable depending upon the 

accelerations received by UABAMS 

system while in run, number of 

officials receiving the same alerts & 

pre-defined threshold for SMS 

message Alternatively, mobile 

notifications (which are sent in real 

time) on a UABAMS mobile app 

installed on railway officials can be 

used to send safety alerts to 

nominated railway officials 

whenever recorded accelerations 

exceed the predefined limits which is 

cost effective. All occurrences of 

safety alerts can also be viewed in the 

UABAMS cloud server. 

nominated railway officials, 

whenever recorded accelerations 

exceed the pre- defined limits. 

HANS ENERGY- no comments HANS ENERGY- no comments  

TOTAL SOLUTIONS- no 

comments. 

TOTAL SOLUTIONS- no 

comments. 

 

3.1  i. Ambient 

temperature - 0 C to 

55 C 

TOTAL SOLUTIONS- 

As the sensors/ equipment mounted on 

axle box can reach substantially higher 

temperature than ambient due to 

heating of the bearings. Such 

TOTAL SOLUTIONS- 

Sensors should be rated to work 

from - 0 C to 100 C, The balance of 

the system should be rated at 0-55 C 

ambient. 

Point not opened for 

comments 

However it is to point 

that in Indian 

conditions ambient 



instruments (sensor) should be rated at 

least till 100 deg centigrade. 

temp is not likely to 

increase 55 so no 

change is required. 

 

3.2 

On IR network the 

electrified traction 

consists of overhead 

electric system of 

25000 V AC or 

2*25000 V AC with 

residual return current 

passing through one of 

the rails in the track 

and systems and 

accessories which are 

part of electronic train 

running safety system 

such as Train 

protection warning 

system (TPWS), 

Audio frequency track 

circuit (AFTC), Digital 

axle counter, DC track 

circuiting. These shall 

not affect the accuracy 

of acceleration and 

location measurements 

in any manner due to 

the induction effect. 

TOTAL SOLUTIONS- 

There is a heavy usage of mobile 

phones and VHF walky talkies in the 

“Last Vehicle” of a revenue train. 

Usually the guard is present there. The 

equipment should not be affected in 

any way whatsoever by the use of such 

equipments. 

TOTAL SOLUTIONS- 

On IR network the electrified 

traction consists of overhead electric 

system of 25000 V AC or 2*25000 

V AC with residual return current 

passing through one of the rails in 

the track 

and systems and accessories which 

are part of electronic train running 

safety system such as Train 

protection warning system (TPWS), 

Audio frequency track circuit 

(AFTC), Digital axle counter, DC 

track circuiting. Mobile Phones and 

wireless sets in very close proximity. 

These shall not affect the accuracy 

of acceleration and location 

measurements in any manner due to 

the induction effect. 

Although Point was 

not opened for 

comments however 

the same is 

considered to be 

acceptable as the 

effect of mobile 

phone and walky 

talky etc. needs to be 

nullified.  

Other firms will also 

have opportunity to 

comment on this as 

same is presently 

being uploaded for 15 

days again. The 

clause no 3.2 of 

specification is 

modified as;  

“On IR network the 

electrified traction 

consists of overhead 

electric system of 

25000 V AC or 

2*25000 V AC with 

residual return current 

passing through one 

of the rails in the track 

and systems and 

accessories which are 

part of electronic train 

running safety system 



such as Train 

protection warning 

system (TPWS), 

Audio frequency 

track circuit (AFTC), 

Digital axle counter, 

DC track circuiting. 

Mobile Phones and 

wireless sets in very 

close proximity. 

These shall not affect 

the accuracy of 

acceleration and 

location 

measurements in any 

manner due to the 

induction effect.” 

 

 

4.1 

The system shall be 

capable to measure 

acceleration in the 

speed band of 20-160 

Kmph. 

TOTAL SOLUTIONS- The system 

should be future proof. So it should not 

have a limitation of 160 Kmph. 

 

TOTAL SOLUTIONS- The 

system shall be capable to 

measure acceleration acquire 

data in the speed band of 20-

200 Kmph. 

Point not 

opened for 

comments 

however it is not 

acceptable as 

speed on existing 

routes is not 

expected beyond 

160 kmph in near 

future. 

4.2 The system shall be 

capable to start 

automatic acquisition 

of acceleration at 

speed above 20 Kmph 

and online transfer of 

spatial data (data in 

ADJ/TVEMA- What will be the 

maximum duration of non-availability 

of GSM signal for data transfer? This is 

required for providing memory for 

storage. 

ADJ/TVEMA- NONE Point not opened for 

comments however 

this decision had to be 

taken by service 

provider based on 

actual conditions on 

routes on which these 



distance mode) to 

cloud or processing 

station through GSM 

network. System 

should have enough 

storage space to store 

the acquired 

acceleration data for 

the period of non-

availability of GSM 

signal for data transfer. 

systems will be 

deployed. 

4.3 The system must 

generate online alerts 

whenever the recorded 

accelerations exceed 

pre-defined limits in 

form of text messages 

(SMS) for concerned 

p-way officials of 

Zonal 

Railways. 

ADJ/TVEMA- The alerts shall be 

based on spatial data or processed data, 

shall be clearly defined. If this is based 

on spatial data (every 250 mm data) 

There will be too much alerts. 

 

ADJ/TVEMA-NONE Point not opened for 

comments. However 

it is noted that this 

point needs 

elaboration and 

modification to 

reduce number of sms 

alerts for multiple 

peaks noted in closed 

vicinity. The para is 

modified as under. 

… 

 

“The system must 

generate online alerts 

whenever the 

recorded 

accelerations exceed 

pre-defined limits in 

form of text messages 

(SMS) for concerned 

p-way officials of 

Zonal 

Railways. 

Smartsys-  

The cost of SMS message (160 

characters) is approximately 15 

paise. As per Clause 6.2, Upto 100 

UABAMS systems may be 

commissioned on Indian Railways 

& each system may run for 30000-

40000 Kms in a month. Assuming 

if 1 SMS message is sent every km 

run in a month, 40000 SMS 

messages needs to be sent which 

will cost Rs 6000 per month for a 

single system. For 100 systems, the 

cost for sending SMS messages for 

1 year for 100 UABAMS 

systems will be Rs 72,00,000 

without GST. If pre-defined 

threshold limits are increased, less 

Smartsys-  

On availability of GSM signal, the 

stored spatial acceleration data shall 

be transferred to cloud/processing 

station and the storage space shall be 

cleared automatically after 

transmission of data to cloud or 

processing station and receipt of 

confirmation. No data shall be lost 

during period of non-availability of 

GSM signal. The system must 

generate online alerts whenever the 

recorded accelerations exceed pre- 

defined limits in form of text 

messages (SMS) or mobile app 

notifications or as alarms on the 

cloud server for concerned p-way 

officials of Zonal Railways. 



SMS messages will be sent & if 

pre-defined threshold limits are 

decreased, more SMS messages 

will be sent. Hence, the cost of 

SMS is variable depending upon 

the accelerations received by 

UABAMS system while in run, 

number of officials receiving the 

same alerts & pre-defined 

threshold for SMS message. 

Alternatively, mobile 

notifications (which are sent in 

real time) on a UABAMS mobile 

app installed on railway officials 

can be used to send safety alerts to 

nominated railway officials 

whenever recorded accelerations 

exceed the pre-defined limits 

which is cost effective. All 

occurrences of safety alerts can 

also be viewed in the UABAMS 

cloud 

server. 

In case of multiple 

peaks exceeding the 

pre-defined limits in 

close vicinity, only 

one sms for highest 

peak recorded 

(vertical and lateral 

accelerations 

separately) in 

distance of 50m shall 

have to be sent.” 

4.5 The data logger unit 

shall be mounted on 

under frame of the 

coach and 

communication & data 

transfer from 

accelerometer to data 

logger unit shall be 

wired/wireless. 

ADJ/TVEMA- It will be better if data 

logger is mounted inside the coach. 

ADJ/TVEMA- The data logger unit 

shall be mounted on under frame or 

inside the coach and 

communication & data transfer from 

accelerometer to data logger unit 

shall be wired/wireless. 

Point not opened for 

comments. Mounting 

of data logger inside 

coach is not accepted 

to avoid any possible 

tampering / damage 

by people inside the 

coach. 
TOTAL SOLUTIONS- Mounting of 

equipment other than sensors should 

be convenient to Railway as well as 

the vendor from point of view of 

environment impact, serviceability 

etc. 

TOTAL SOLUTIONS- The data 

logger unit shall be mounted at a 

convenient loaction & data transfer 

from accelerometer to data logger 

unit shall be wired/wireless. 



4.6 The Junction box 

consisting of 

microcontroller can be 

mounted either on 

under frame or inside 

the coach at a 

convenient location. 

The communication 

between data logger 

and junction box shall 

be wired/wireless. 

Firms are free to 

design the integrated 

system consisting of 

Junction Box and Data 

Logger. 

ADJ/TVEMA- In case of integrated 

junction and data logger, It is to be 

mounted inside the coach or on under 

frame of coach. 

ADJ/TVEMA- In case of integrated 

junction and data logger, mounting 

will be either inside the coach or 

on under frame of coach at a 

convenient location. 

Point not opened for 

comments. Same as 

above 4.5. 

4.7 

Opened 

for 

comments 

The GPS and GSM 

antenna shall be 

mounted with the data 

logger unit. 

ADJ/TVEMA- The GPS antenna 

located under or inside the coach will 

have very bad positioning accuracy, 

thus delivering very inaccurate 

coordinates of acceleration peaks. 

ADJ/TVEMA- The GPS antenna 

can be located under, inside or on 

the roof of the coach and can be 

either integrated with junction box, 

or connected by wire or wirelessly. 

Suggestion may be 

agreed as all the firms 

have pointed out 

similar issues with 

modified 

specifications. 

The specification is 

modified as “ The 

GPS and GSM 

antenna shall be 

mounted on roof of 

coach or on other 

suitable location 

within MMD and 

should be safe from 

tampering by 

outsiders” 

SMARTSYS- The GPS signals 

operate at best accuracy when they 

are in direct sight of sky. Also, roof 

mounted antenna improves the 

accuracy further. When the antenna 

is mounted with the data logger 

unit, direct sight to sky is hindered 

and GPS signal strength will 

drastically reduce. For the 

UABAMS System quality and 

accuracy of GPS Signal is utmost 

important. Thus, the old provision 

was appropriate. Rugged roof 

mountable antennas certified for 

SMARTSYS- The GPS and GSM 

antenna shall be mounted on the top 

of the roof of the coach and the 

connection between these antenna 

and junction box shall be wired. 



  rail applications should be used. 

TOTAL SOLUTIONS- GPS 

antenna should have a clear view of 

the sky. Thus mounting it on the 

roof is the best practice. The GSM 

antenna will also benefit from 

mounting on the roof. High GSM 

antenna extends range of the 

communications. 

TOTAL SOLUTIONS- The 

GPS and GSM antenna shall be 

mounted on the roof of the 

vehicle. 

HANS ENERGY - GSP & GSM antennas should be mounted outside the 

coach with access to open sky either on roof or bogie periphery for better 

accuracy and connectivity. Hence these antennas needs to be connected 

through wire to the system. Our system utilises High Gain antennas 

mounted at Bogie Level. 



4.9 

Opened 

for 

comments 

The system shall have 

its own power supply 

battery pack/ Self 

generation of power 

for uninterrupted 

working of the system. 

ADJ/TVEMA- 

1.  The self-generation of power is not a 

widely proven technology and does 

not bring significant value in case of 

the installation to the passenger 

coach, which possesses the 24V 

batteries for possible powering of the 

devices. At the same time, such add-

on increases the price of the 

equipment and lowers the overall 

reliability of the solution. 

 

2. If own power supply battery 

pack is used, will it be permitted to 

use coach supply to charge battery 

pack. It will not be feasible to take 

power for complete system from self-

generation i.e. energy harvesting. 

Power to Wireless Sensor Nodes 

(WSN) can be provided through 

energy harvesting but power for data 

logger shall be permitted from coach 

power supply. 

 

ADJ/TVEMA-  

Combine the old and new 

provisions for this para, allowing 

equally both options as below: 

 

The system shall, 

- be capable to run from the DC 

power supply of 24 volt to be tapped 

from the battery installed on the 

coach, 

 

Or, 

 

-  have its own power supply battery 

pack/ Self generation of power, 

 

for uninterrupted working of the 

system. 

 

May be considered 

as all the firms have 

raised similar 

concerns. 

Clause to be 

modified as ……. 

“The system should 

operate from its own 

power supply battery 

pack/Self generation 

of power for 

uninterrupted 

working of system for 

up to a period of one 

week. Power supply 

battery pack shall be 

charged from the 

available DC power 

supply of 24 volt from 

coach battery. 

Power supply failure 

alarm should be 

generated on the 

cloud so that 

necessary action can 

be taken.” 

 



SMARTSYS-  

100% Self generation of power 

supply is not feasible. Any 

implementation generation of power 

supply will require additional 

changes to be made to the coach. For 

example, for diesel generator set 

dedicated space needs to be allocated 

in the coach and will require periodic 

refuelling. Another way to self-

generate power would be fitting an 

electricity generating motor on the 

wheel/axle assembly which will 

require mechanical changes to be 

made to the bogie. Will such 

approval be given by Railways? 

Tapping the power from the coach is 

the most feasible option and in event 

of power loss, the local 

battery pack can keep the system 

live for one week until coach power 

supply is restored. 

SMARTSYS- 

The system shall be capable to run 

from the DC power supply of 24 volt 

to be tapped from the battery of 

coach installed on the under frame 

for coach lighting. In event of power 

supply failure, the system should 

operate from its own power supply 

battery pack/Self generation of 

power for uninterrupted working of 

system for up to a period of one 

week. Power supply battery pack 

shall be charged from the available 

DC power supply of 24 volt from 

coach battery. 

Power supply failure alarm should 

be generated on the cloud so that 

necessary action can be taken. 

 



TOTAL SOLUTIONS- The system 

should work from any power which is 

available, 110V DC/220 V AC/ 24 V 

or whatever is available. Independent 

battery backup is a good thing as well. 

TOTAL SOLUTIONS- The 

system shall draw power from 

whatever power is available in the 

coach, Moreover the system shall 

have its own power supply battery 

pack/ Self generation of power for 

uninterrupted working of the 

system. (Power Backup in case of 

failure of coach supply) 

 

  HANS ENERGY- Battery Powered/ Energy Harvested Systems are not 

suitable for Track Monitoring as these systems are not reliable and optimized 

to power i.e. measurement performance is pushed to the lower limits. The 

amount of memory and CPU power is minimized in these systems. High 

Processing Speed and Memory is needed to perform powerful algorithms or 

to store all data of the issues that are observed. Also, the batteries needs to be 

replaced at regular interval in battery powered systems. These systems are not 

able to continously monitor and record the track issues and thus if non-

continuous measurement techniques are used, in many cases, Blind spots are 

introduced. Because of this, certain peaks could be missed leading to wrong 

conclusions. 

 

Our continously monitoring system works at 110V/ 24V and can be easily 

powered through coach supply. Our system provides Complete uninterrupted 

detailed picture of the track issues using Powerful Algorithms at all speeds. 

Our system utilises powerful CPU onboard which is able to perform the initial 

pre-analysis through on- board algorithms before the data is sent to the cloud 

for secondary processing. Thus it can provide early warnings to crew of 

 



potential danger situations 

Our technology is proven and trusted by leading train manufacturers in the 

world including Siemens, Bombarier, Alstom etc. 

 

Please Note all the raw and processed data of our system will be the property 

of Indian Railways. This valuable data may be utilised by RDSO for other 

analysis/ applications. 

 

The power source affects the quantity and quality of the data available for 

collection, analysis and onward transmission. So we request RDSO to consider 

a coach powered system for this application. We have conducted a trial with 

RDSO approximately covering 2 Lakh Kms. The trail report is attached for 

your reference. 

4.10 The system shall be 

capable to identify the 

track/route using pre 

prepared route data file 

having latitude and 

longitude and/or some 

proven navigation 

system, which may 

include GPS, RFID 

reader, odometer or 

pulse from ABS etc. 

The system shall notify 

to the operator in 

cloud/ processing 

station about non-

availability of route 

tape file. However, 

data shall be stored for 

future processing on 

ADJ/TVEMA- 

1. Please confirm that at the time 

of the commissioning the 

customer will provide the 

electronic map of the rail 

network with all track/route 

information linked to the 

latitude and longitude data, i.e. 

there will be a dataset 

consisting of the records with 

the geo coordinates of each 

point of the railway network 

with sufficient density (e.g. 1 

meter). 

 

2. The route data file must contain 

the information of route and 

track for identification of same 

by system. Details of ABS will 

ADJ/TVEMA-  
If such map does not exist, the 

relevant conditions should be added 

to the procurement details and 

specification. 

Point not opened for 

comments. However 

these points does not 

pertain to 

specifications and 

shall be discussed 

during the pre-bid 

meeting. 



availability of route 

details 

be required to use pulse from 

ABS. 

 

 

 

 

5.1 

The 

accelerometers 

mounted on axle 

box level shall be 

capable to 

measure 

accelerations up to 

+100g in the 

frequency range of 

0-250 Hz and 

accelerometers 

mounted on bogie 

shall be 

capable to measure 
accelerations up to + 
5g in the 

frequency range of 0-

250 Hz 

TOTAL SOLUTIONS- There 

is always a compromise 

between resolution and range 

of the sensor. We have been 

working on this project for a 

long time. We have conclusive 

data that +/- 100 g is definitely 

not required. And the data we 

have is from a “Tactical 

Grade Aerospace Inertial 

Measurement Sensor” (Read 

VERY precise and 

expensive). Choice and 

Implementation of the sensor 

should be left to the discretion 

of the vendor. 

TOTAL SOLUTIONS- This 

clause should be omitted. The max 

g specifications of the sensor 

should be left to the discretion of 

the vendor. 

Point not opened for 

comments. However, 

these are necessary to 

indicate the range of 

accelerations which 

may be encountered 

during the recording. 

These values have 

been taken as per EN 

codes (13848-1). 

 

6.14 

Facility for 

comparison of 

spatial acceleration 

data in analog form 

and exception 

reports in digital 

form for up to any 10 

previous recordings 

and 

assessment/plotting 

of deterioration 

pattern in the desired 

TOTAL SOLUTIONS - Just 

added the word displacement, 

to make the word “spatial 

data” more explicit. 

TOTAL SOLUTIONS - Facility 

for comparison of spatial 

acceleration/displacement data in 

analog form and exception reports in 

digital form for up to any 10 

previous recordings and 

assessment/plotting of deterioration 

pattern in the desired format, which 

will be finalised after award of 

contract. 

Point not opened for 

comments. However 

existing specification 

is adequate. 



format, which will 

be finalised after 

award of 

contract. 

6.1 

Opened 

for 

comments 

The system should be 

capable of processing 

data for online 

generation of safety 

alerts in the form of 

text messages (SMS) 

to nominated railway 

officials, whenever 

recorded accelerations 

exceed the pre-defined 

limits 

ADJ/TVEMA- It shall be clarified that 

these are acceleration peaks counted on 

the logic of zero crossing or these are 

all acceleration values being recorded 

at every 250 mm. 

ADJ/TVEMA-NONE May be 

considered… 

 

in case of multiple 

peaks exceeding the 

pre-defined limits in 

close vicinity, only 

one sms for highest 

peak recorded 

(vertical and lateral 

accelerations 

separately) in 

distance of 50m shall 

have to be sent. 

 

SMARTSYS- The cost of SMS 

message (160 characters) is 

approximately 15 paise. As per 

Clause 6.2, Up to 100 

UABAMS systems may be 

commissioned on Indian Railways & 

each system may run for 30000-

40000 Kms 

in a month. Assuming if 1 SMS 

message is sent every km run in a 

month, 40000 SMS messages needs 

to be sent which will cost Rs 6000 

per month for a single system. For 

100 systems, the cost for sending 

SMS messages for 1 year for 100 

UABAMS 

systems will be Rs 72,00,000 

without GST. If pre-defined 

threshold limits are 

increased, less SMS messages will be 

sent & if pre-defined threshold limits 

are decreased, more SMS messages 

will be sent. Hence, the cost of SMS 

is variable depending upon the 

accelerations received by UABAMS 

system while in run, number of 

SMARTSYS- The system should be 

capable of processing data for online 

generation of safety alerts in the 

form of text messages (sms) or 

mobile app notifications or as alarms 

on the cloud server to nominated 

railway officials, whenever recorded 

accelerations exceed the pre- 

defined limits 



officials receiving the same alerts & 

pre-defined threshold for SMS 

message. 

Alternatively, mobile notifications 

(which are sent in real time) on a 

UABAMS mobile app installed on 

railway officials can be used to send 

safety alerts to nominated railway 

officials whenever recorded 

accelerations exceed the pre-defined 

limits which is cost effective. All 

occurrences of safety 

alerts can also be viewed in the 

UABAMS cloud 

server. 

6.5 To identify the correct 

route and track 

associated to a 

particular system, the 

processing station shall 

incorporate a track 

map to appropriately 

localise the measured 

acceleration peaks and 

allow the users a 

graphical selection of 

the track to view and 

investigate. Turnouts 

in main line and other 

track features e.g. 

Bridge Level crossing 

etc. shall be included 

in the map from route 

file to correlate 

acceleration with these 

ADJ/TVEMA- The track Map will be 

provided by the customer (RDSO) or it 

is to be created by the firm on the basis 

of survey information provided by 

RDSO or complete IR track survey is 

to be done by the firm for creation of 

route map. Please clarify. 

ADJ/TVEMA-NONE Point not opened for 

comments. This is 

not a specification 

issue however may be 

discussed during pre-

bid meeting. 



track features. The 

format of route file is 

attached as Annexure-

III. 

 

 

 

 

 

 

 

 

 

 

 

 

5.2 

As the expected 

range of frequency 

of acceleration at 

axle and bogie level 

is up to 250 Hz, The 

sampling frequency 

of acceleration shall 

not be less than the 

2.5 times of the 

expected maximum 

frequency. 

Thus the sampling 

frequency both at axle 

and Bogie level shall 

not be less than 625 

Hz. 

TOTAL SOLUTIONS - A/D 

sampling depth, timing accuracy and 

jitter is of utmost importance if data 

in a special domain is to be obtained. 

If the conditions of clause 6.6 are to 

be satisfied (caused due to track 

defects having the wavelength 

between 1.0 to 3.0 metre, >3.0 metre 

25.0 metre < 70.0 metre using an 

appropriate filter), then almost all 

the relevant data is to be converted 

to spatial domain. All these 

parameters can be easily measured 

in qualification tests. For example, if 

the desired/nominal sampling 

frequency is set at 1000 hz, the 

actual/measured sampling rate 

should be between 999 hz and 1001 

hz at all temperatures between 0-100 

degrees centigrade. 

TOTAL SOLUTIONS -  As the 

expected range of frequency of 

acceleration at axle and bogie 

level is up to 250 Hz, The 

sampling frequency of 

acceleration shall not be less than 

the 2.5 times of the expected 

maximum frequency. 

Thus the sampling frequency both 

at axle and Bogie level shall not be 

less than 625 Hz. 

The A/D sampling depth should be 

at least 16 bits. The sampling 

frequency accuracy should be better 

than +/- 0.1 percent at all 

temperature provided in clause 3.1. 

Point not opened 

for comments. 

However The 

accuracy of 

accelerations to be 

measured shall be 

better than + 

0.01g (New para 

no. 5.5 added. 

 

 

 

6.10 

Analog chart for 

vertical and lateral 

acceleration for spatial 

data at all the three 

locations (left & right 

axle and Bogie level) 

TOTAL SOLUTIONS - If all 

data is to be converted to 

spatial domain to satisfy 

clause 6.6, then displacement 

from mean value has to be 

measured and demonstrated. 

You can easily verify the 

TOTAL SOLUTIONS - 

Analog chart for vertical and 

lateral Acceleration / 

Displacement for spatial data at 

all the three locations (left & 

right axle and 

   Bogie level) 

Point not opened 

for comments. 



same on “Fatigue Test Rig” 

installed in your esteemed 

department. 

 

We also strongly recommend 

that, the prospective vendors 

be able to demonstrate the 

same at your lab. They should 

be able to demonstrate that 

the acceleration data is being 

converted to displacement 

data, as a principle 

prequalification. 

 

The prospective vendor should bring 

along a sample sensor and other 

required hardware such as laptop 

etc, mount the sensor on your 

Fatigue Machine, a known 

acceleration at specified frequency 

be applied to the sensor, and the 

acceleration data should be 

converted to displacement in real 

time. If the vendor is able to 

demonstrate this conversion, then it 

is proven that the vendor is 

technically capable of satisfying the 

clause 6.6 the project (which is at the 

crux of the matter), and the vendor 

be qualified (other qualifications 

such as financials / L1 /previous 

completed works etc... may still 

apply). You can easily cross check 



the converted data, by a lot of acc-

>displacement convertor available 

online or by using a simple 

spreadsheet and high school 

mathematics. 

7.1 The periodic 

maintenance and 

calibration of sensors 

shall be done on 

monthly basis. 

ADJ/TVEMA-  ADJ/TVEMA- Supplier should be 

allowed to decide the calibration 

frequency of the sensors based on 

their experience. However, the 

calibration frequency details can be 

submitted along with the offer. 

Point not opened for 

comments. However 

periodic maintenance 

shall be done on a 

monthly basis and 

frequency of 

calibration of sensors 

shall be indicated by 

supplier however the 

period of such 

calibration  should not 

be more than  3 

months. 

 Other queries: ADJ/TVEMA- 

1. Are there any restrictions on the 

physical position of the 

equipment of cloud processing 

centre? 

 

2. It is allowed to the 

supplier/operator to lease the 

services of cloud storage to 

companies like Amazon, Azure 

and Google? 

 

 

3. What data protection norms 

should be used and what legal 

ADJ/TVEMA-NONE These queries are not 

concerned with 

specifications and 

shall be discussed 

during pre-bid 

meeting. 



basis will be applicable to the 

data protection? 
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