
Functional specifications of Unattended GPS based Axle Box Level acceleration Measurement 
 

Clause 
No. 

Existing Clause Remark by Balfour Beatty Remark by MerMec Modified Clause 

2.1 The Unattended Axle Box Acceleration 
Measurement System (UABAMS) is a 
system having capability to measure 
acceleration at Axle Box and Bogie level in 
the last vehicle of a revenue train without 
human interference. It will be referred as 
system in subsequent clauses of this 
document. 

 Mermec suggests to add 
accelerometers on the Car 
Body according to the 
configuration described 
within the Annex A of EN 
13848-1. 

 
 

--- 

 RDSO Comments  Basic objective of 
Acceleration Measurement 
with UABAMS is to measure 
vertical/lateral 
accelerations, being 
generated by track defects 
which can be assessed by 
accelerometers mounted on 
bogie and axle box level, 
hence it is not desired to 
measure the acceleration at 
coach floor level. Thus 
suggestion is not accepted 
and no change in this clause 
is required. 

 
 

--- 

2.4 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. 

 More details are needed 
about the eventual data 
centre where the 
processing station should 
be installed e.g. is there 
power continuity, what 
WAN is available, remote 
access, etc. 

 
 

--- 

 RDSO Comments  Processing station is to be  



established by the firm 
including all facility, thus no 
additional information is 
required. Thus suggestion is 
not accepted and no 
change in this clause is 
required. 

2.5 All data and reports in cloud or processing 
station shall be stored in a database or 
ASCII file which shall be compatible for 
uploading in TMS. Format of TMS data will 
be provided after award of Contract. 

 At least the number of data 
files to be provided to the 
TMS should be defined. It 
could be assumed that: 
- One file for exceptions 
- One file for 

measurement 
parameters 

- One file for 
deterioration pattern 

All data and reports in cloud or 
processing station shall be stored 
in a database or ASCII file which 
shall be compatible for uploading 
in TMS. Two types of data files are 
to be uploaded in TMS.  
i)Spatial acceleration data  
ii)Processed data having peaks, 
RMS value and SD values for 200m 
block and Kilometre.  Format of 
TMS data will be provided after 
award of Contract 

 RDSO Comments  Two types of data files are 
to be uploaded in TMS.  
i)Spatial acceleration data  
ii)Processed data having 
peaks, RMS value and SD 
values for 200m block and 
Kilometre.  However 
formats will be provided 
after award of contract. The 
suggestion is acceptable 
and clause 2.5 of 
specification is modified 
accordingly.   

 

4.2 The system shall be capable to start 
automatic acquisition of acceleration at 
speed above 20 Kmph and online transfer 
of same to cloud or processing station 

We are keen to understand why 
RDSO would like the complete raw 
data files to be sent via GSM. This 
would result in a huge burden on the 

 The system shall be capable to 
start automatic acquisition of 
acceleration at speed above 20 
Kmph and online transfer of same 



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.  

system and sending such raw data is 
not necessary in our view. Infact, it 
would be better utilization of 
information bandwidth to only send 
the spatial results and have the 
processing done real time on the 
train itself.  With our experience in 
this field of over 15 years, we have 
found this to be the most effective 
strategy. 

spatial data (data in 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. 

 RDSO Comments Keeping in view the volume of raw 
acceleration data and requirement 
of only spatial acceleration, the firm 
suggestion for taking the spatial 
data (distance mode) instead of 
complete raw data file (time mode) 
is acceptable and clause 4.2 of the 
specification is modified accordingly. 

  

4.3 On availability of GSM signal, the stored 
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. 

We are keen to understand why 
RDSO would like the complete raw 
data files to be sent via GSM. This 
would result in a huge burden on the 
system and sending such raw data is 
not necessary in our view.  Infact, it 
would be better utilization of 
information bandwidth to only send 
the spatial results and have the 
processing done real time on the 
train itself.  With our experience in 
this field of over 15 years, we have 
found this to be the most effective 
strategy.  We take similar approach 
with track geometry data, saving 
information and even images 50m 
either side of a defect. The period of 
data storage for non-availability of 

 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. 



GSM should be quantified we would 
typically suggest 7 days. 

 RDSO Comments Keeping in view the volume of raw 
acceleration data and requirement 
of only spatial acceleration, the firm 
suggestion for taking the spatial 
data (distance mode) instead of 
complete raw data file (time mode) 
is acceptable and clause 4.3 of the 
specification is modified accordingly. 

  

4.4 The accelerometers/sensors shall be 
mounted on both left and right side of 
one axle of FIAT bogie & on Bogie and 
these shall be capable for measurement 
of acceleration in vertical and lateral 
direction. 

 MERMEC suggests to add 
accelerometers on Car 
Body according to the 
configuration described 
within the Annex A of EN 
13848-1 

 
 

--- 

 RDSO Comments  Basic objective of 
Acceleration Measurement 
with UABAMS is to measure 
vertical/lateral 
accelerations, being 
generated by track defects 
which can be assessed by 
accelerometers mounted on 
bogie and axle box level. 
Thus it is not desirable to 
measure the acceleration at 
coach floor level. The firm 
suggestion is not 
acceptable.  

 

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. 

 Ok. We suggest a wired 
connection to avoid loss of 
data. 

 
 

--- 

 RDSO Comments  Both the options i.e.  



wired/wireless is already 
mentioned in this clause of 
specification. Hence no 
change in specification is 
required. 

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.  

The clause is quite prescriptive about 
the equipment used. We suggest it 
be made more generic and allows 
the use of improved wireless sensors 
and networks that have recently 
become available and a global 
standard for such technology in 
Europe. This may simplify the 
installation design and reduce the 
risk of running cables to the bogie 
which reduces failure risks. As 
suppliers, we would be responsible 
for installation and reliability both, 
therefore, it would be best to allow 
us to balance the risk and offer the 
latest technology to Indian Railways. 

MERMEC suggests to 
integrate the data logger 
unit and the junction box 
within a unique box and to 
install it under frame of the 
coach. 

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. 

 RDSO Comments As due to advancement of 
technology wireless sensors and 
network connection are available. 
Thus firm suggestion for adoption of 
wireless sensors and networks is 
acceptable. The option to adopt 
wireless sensor and network has 
already exists in clause 4.5 of 
specifications. 

Due to advancement of 
technology it is feasible to 
design integrated data 
logger and junction box 
unit. Thus the firm’s 
suggestion for designing 
the integrated system 
consisting of Junction Box 
and Data Logger is 
acceptable and the clause 
no 4.6 is modified 
accordingly. 

 

4.8 The system shall be capable to run from 
the DC power supply of 24 volt to be 
tapped from the battery of coach installed 

We suggest expansion to quantify 
the power requirements and require 
use of a UPS and protection to 

  
 

--- 



on the under frame for coach lighting. ensure reliable operation. The most 
important aspect of such a system is 
reliability and it is imperative, 
RDSO/IR focus the specification in 
areas to improve reliability of the 
equipment being purchased. 

 RDSO Comments The DC power supply of 24 volts 
available in coach is most reliable 
power source in comparison to any 
other source being taken from coach. 
Firm is required to design the system 
based on the available DC power 
supply of 24 Volts. Thus no change in 
this clause is required. 

  

4.10 New Clause added We suggest an additional clause 
keeping in mind that RDSO would 
like make a specification in line with 
current Global standards and 
benchmarks available in the 
industry.  “The system should 
operate independently with the only 
interface with the train being the 
power supply” 

  
 

--- 

 RDSO Comments The system is based on the DC power 
supply available in the coach as 
mentioned in clause 4.8. Thus no 
additional clause is required. 

  

4.11 New Clause added We suggest an additional clause 
keeping in mind that RDSO would 
need large number of installations to 
take place and that deployment of 
the systems should be done in a 
quick and efficient manner. “Each 
vehicle system will be fitted to the 
train by the supplier to a schedule 
to be mutually agreed. To ensure as 

  
 

--- 



rapid introduction into service as 
possible fitment should be 
undertaken at all four periodic 
maintence locations.” 

 RDSO Comments The suggested change is not a 
requirement of technical 
specification, it is a requirement of 
tender document, which will be 
included in tender document. Thus 
no additional clause in technical 
specification is required. 

  

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 

 Added specification for Car 
Body accelerometers based 
on the Annex A of EN 
13848-1 

 
 

--- 

 RDSO Comments  The requirement of 
accelerometer mounted on 
axle box and on bogie is as 
per EN-13848-1(Annexure-
A). For accelerometer on 
coach floor see comment 
given in clause-4.4. Thus no 
change in this clause of  
technical specification is 
required.  

 

5.5 New Clause added We wish to highlight that the 
extraction of useful information 
from accelerometer solutions of this 
type is evolving readily. Some new 
processing approaches are being 
tested and should be available very 
soon.  Therefore we request RDSO 
leaving the option open for 

  
 

--- 



additional enhanced processing 
approaches to also be reviewed at a 
subsequent stage.                 ”The 
supplier could propose any new 
processing approaches, that have 
become standard, and they believe 
offer value to RDSO/IR to accept 
this approach.” 

 RDSO Comments As the suggested additional feature 
is under development by one firm 
only, it is not desirable to include this 
in the specifications. Thus no 
additional clause is added in the 
specification. 

  

6.1 The cloud or Processing station is to be 
established or acquired by the firm to get 
data transferred from various systems 
(which may be up to 100) installed in 
various revenue trains and plying on 
different routes.. 

 In order to properly size the 
storage on the cloud or 
processing station, the 
number of km expected per 
year and per week by a 
single train should be 
defined as well as the 
number of trains to be 
considered in the first 
delivery of the UABAMS. 
 
For budget purposes, 
MERMEC is considering the 
data storage configured to 
store up 8,000,000 km of 
data per year (for all the 40 
UABAMS, around 200,000 
km per year per UABAMS). 

The cloud or Processing station is 
to be established or acquired by 
the firm to get data transferred 
from various systems ( which may 
be up to 100) installed in various 
revenue trains and plying on 
different routes. To create storage 
on cloud or processing system 
number of kilometre recorded per 
month by a single train may be 
taken as 30000-40000 Kms. 

 RDSO Comments  Firm’s suggestion for 
quantifying the storage on 
the cloud or processing 
station is essential for 

 



creation of storage.  Thus it 
is acceptable.   Thus the 
clause 6.1 is modified to 
specify the  number of 
kilometres to be recorded 
per month by a single train.  

6.3 The acquired data and generated reports 
are to be stored for a period of 03 months 
during warranty period in the cloud or 
Processing Station. The storage 
requirement of data will be reviewed after 
warranty. 

Three months is an extremely short 
period of time. It is essential that for 
long term benefit from the system, 
data is stored for at least 2 years to 
that run on run trends can be 
established by IR/RDSO.  This is 
easily accommodated by limiting 
data to special (rather than raw 
temporal data) in most cases. The 
longer retention time is also 
important in auditing and fault 
investigations. 

 The acquired data and generated 
reports are to be stored for a 
period of every run for latest 03 
months during warranty period.  
However every 5th run data and 
generated report are to be stored 
for 01 years in the cloud or 
Processing Station. The storage 
requirement of data will be 
reviewed after warranty. 
 

 

 RDSO Comments A single train set will have 
approximately 40 to 50 runs in 03 
months on same route. Thus in 02 year 
huge data will be stored.  However for 
trend analysis every 5

th
 run data is be 

stored for 01 year. For latest 03 months 
every run data should be stored. The 
clause is modified accordingly.   

  

6.6 The acceleration data transferred from 
various systems plying on IR to cloud or 
processing station shall be stored and 
processed to create reports for specified 
sections for three segregated 
accelerations frequencies as per choice of 
user showing following information and 
degradation pattern of historic data. 

 The three frequencies 
expected to be configured 
by the user should be 
defined 

 
 

--- 

 RDSO Comments  The three frequencies 
expected to be configured 
corresponding to 

 



wavelengths are already 
mentioned in clause 6.5 of 
the specification. Thus no 
change in this clause of 
specifications is required. 

6.9 Analog chart for vertical and lateral 
acceleration at all the three locations (left 
& right axle and Bogie level). 

For clarity, we suggest the 
requirement should be extended to 
both temporal and processed spatial 
data. This would allow RDSO/IR to 
use the data in the best possible 
manner.  

 Analog chart for vertical and 
lateral acceleration for spatial data 
at all the three locations (left & 
right axle and Bogie level). 

 RDSO Comments Firm suggestion for generating 
analog chart for both temporal and 
spatial data is not required. It is 
required only for spatial data as we 
are interested to record acceleration 
generated by track defects only. Thus 
the clause 6.9 is modified to 
specifically mention the use of 
spatial acceleration data for 
generation of analog chart. 

  

6.13 Facility for comparison of acceleration 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. 

For clarity, we suggest the 
requirement should be extended to 
both temporal and processed spatial 
data. This would allow RDSO/IR to 
use the data in the best possible 
manner. 

 Facility for comparison of 
acceleration 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 format, which will be 
finalised after award of contract. 

 RDSO Comments Firm suggestion for comparison of 
for both temporal and spatial 
acceleration  data is not required. It 
is required only for spatial data as 
we are interested to record 
acceleration generated by track 

  



defects only. Thus the clause 6.13 is 
modified to specifically mention the 
use of spatial acceleration data for 
comparison of spatial data and 
exception report of different 
recordings. 

6.15 b. Data administrator, who in addition to 
browsing of data can validate the defects. 

 MERMEC recommends 
implementing automatic 
accelerometer data 
validation to avoid any 
manual intervention to the 
status of the defect. 
A set of data validation 
criteria should be defined 
and adopted. 

 
 

--- 

 RDSO Comments  Predefined criteria and 
procedure to validate the 
acceleration is not 
available. This is to be 
validated on the basis of 
experience and track 
condition during recording 
manually.  Thus firm’s 
suggestion for automatic 
validation of accelerometer 
data is not acceptable.  

 

7.1 The periodic maintenance and calibration 
of sensors shall be done on monthly basis. 

Technology has advanced a lot and 
with a suitable choice of solid state 
sensor there should be no need 
monthly calibration, which would 
significantly add to the downtime of 
machine. It would be better to abide 
by the sensor and system suppliers 
recommended calibration 
requirements and to request 
evidence in the form of calibration 

It is not necessary to do the 
maintenance and 
calibration of sensors every 
month. MERMEC suggests 
scheduling a periodic 
maintenance on quarterly 
basis and the calibration of 
the sensors on yearly basis. 

 



certificates. 

 RDSO Comments Number of kilometres to be recorded 
per month by a single train set will 
be approx. 30000-40000 Kms. Thus 
monthly periodic maintenance and 
calibration is necessary to check the 
system health.  Thus Firm’s 
suggestion for extending the time 
period for maintenance & calibration 
cannot be accepted. As such, no 
change in clause is required in this 
clause. 

Number of kilometres to be 
recorded per month by a 
single train set will be 
approx. 30000-40000 Kms. 
Thus monthly periodic 
maintenance and 
calibration is necessary to 
check the system health.  
Thus Firm’s suggestion for 
extending the time period 
for maintenance & 
calibration cannot be 
accepted. As such, no 
change in clause is required 
in this clause. 

 

7.6 The supplier shall keep sufficient spares to 
keep the system in working order at all 
the time and minimise the down time. In 
case of any problem, the system shall be 
made operational within a period of 12 
hours after reaching of coach at 
nominated metro cities. 

 12 hours to made 
operational the UABAMS is 
an unrealistic time. This 
kind of diagnostic systems 
is not safety critical and 
acquires data every day.   
MERMEC suggests to 
change 12 hours with 5 
working days to keep 
operational and 
maintenance costs low. 

The supplier shall keep sufficient 
spares to keep the system in 
working order at all the time and 
minimise the down time. In case 
of any problem, the system shall 
be made operational within a 
period of 12 36 hours after 
reaching of coach at nominated 
metro cities.  at halting nominated 
metro cities after communication 
of problem by Railway official.  

 RDSO Comments  The system is to be 
attended only after 
completion of journey by 
the train set at the final 
destination. The halt of 
train set at final destination 
will be in the range to 07 to 
12 hours and system is to 
be attended at starting or 

 



ending station during this 
period only. Keeping in 
mind the time of halt at 
destination station, the  
firm’s suggestion for 
increase in time is reviewed 
and can be modified as  
within 36 hours after 
communication of fault.  

9 In case of failure of system during 
warranty and maintenance period of 05 
years after warranty, if the system is not 
repaired and made functional with in the 
period of 12 hours after reaching the train 
at 04 specified Metro cities as specified in 
clause 6.6 above, a penalty of Rs. 5000 per 
additional 24 hours or part thereof will be 
levied. 

Clarified to apply to any train system 
so that those which are off duty, are 
not included in this analysis.  Also 
maximum penalty per error should 
be capped and has been suggested.  

12 hours to made 
operational the UABAMS is 
an unrealistic time. This 
kind of diagnostic systems 
is not safety critical and 
acquires data every day.   
MERMEC suggests to 
change 12 hours with 5 
working days to keep 
operational and 
maintenance costs low. 

In case of failure of system during 
warranty and maintenance period 
of 05 years after warranty, if the 
system is not repaired and made 
functional with in the period of 12 
36 hours  after reaching the train 
at 04 specified Metro cities as 
specified in clause 6.6 above, at 
halting nominated metro cities 
after communication of problem 
by Railway official, a penalty of Rs. 
5000 per additional 24 hours or 
part thereof will be levied for the 
systems for which fault has been 
communicated and are available 
at four nominated metro cities. 

 RDSO Comments This is applicable for all system for 
which fault has been communicated 
and is available at nominated metro 
cities for repair. 

The system attention time 
has been changed to 36 
hours in clause 7.6. The 
clause is being amended to 
change 12 hours to 36 
hours.  

 

9.1 New Clause added As data is on the cloud, it is essential 
that the cloud based system has a 
high level of up time availability and 
penalties should be imposed to 
ensure this.” The cloud based 

 The cloud based system/ 
processing station should have an 
up-time of better than 99.5% i.e 
an unplanned downtime of less 
than 44 hours per annum.. 



system should have an up-time of 
better than 99.95% (i.e an 
unplanned downtime of less than 5 
hours per annum). System updates 
should only occur by agreement at 
times of minimum disruption. 
Occurred failures of the cloud based 
system exceeding 5 hours per year 
will be subject to a penalty of Rs 
5000 per hour.” 

Occurred failures of the cloud 
based system/processing station 
exceeding 44 hours per year will 
attract a penalty of Rs 5000 per 
hour. 

 RDSO Comments Firm’s suggestion for a high level of 
up time availability of cloud based 
system/processing station is 
appreciable but down time of 05 
hours in a year is too stringent. A 
new clause is added with down time 
provision of 44 hours in a year.  

  

9.2 New Clause added It would be useful to indicate the 
number of total and concurrent 
users to help suppliers estimate 
could requirements. “The maximum 
number of total users is xxx and the 
maximum number of concurrent 
users is yyy.” 

 The cloud based system or 
processing station shall be 
designed to receive data of all 
running systems which may be up 
to 40 in numbers having capability 
to expand up to 100 systems.  

 RDSO Comments It is not feasible to estimate total 
and concurrent users. There is 
possibility of running all 40 systems 
at the same time.  The additional 
clause is added accordingly.  

  

9.3 New Clause added User support for the cloud based 
system is likely to be required and 
therefore has been added by us. 
“The supplier is required to provide 
a user support helpdesk during user 
working hours (9 AM to 6 PM IST) 
five days a week. Access to support 

 The firm is required to provide a 
user support helpdesk during user 
working hours (9 AM to 6 PM IST) 
six days a week except Sunday. 
Access to support system should 
be available through telephone 
and email. 



should be by telephone and email.” 

 RDSO Comments Firm’s suggestion for user support 
for the cloud based system or 
processing station has been 
incorporated in a new added clause. 

  

9.4 New Clause added Cloud based system user training is 
likely to be required and therefore 
has been added by us. “The supplier 
is required to provide cloud based 
system user training course. 
Training is to be delivered on a train 
the trainer basis to ensure RDSO/IR 
is able to manage the system” 

 The firm is required to provide 
training to user to access data/ 
information/reports available at 
cloud based system or processing 
station. The training shall be 
initially given to a group of users.  
Subsequently trained user will 
further give the training to other 
users.    

 RDSO Comments Firm’s suggestion for training of user 
to access Cloud based system/ 
processing station is required. The 
clause for training of user has been 
incorporated in a new added clause. 

  

10 Acceptance Tests: firm shall provide a lab 
and field validation scheme, which will be 
approved by the purchaser. The scheme 
shall include the following; 
a) Verification of test and calibration 

certificates for all the third party 
items. 

b) The testing of hardware of system as 
per approved procedure. 

c) Verification of analog reports, 
exception reports and degradation 
patterns. 

d) Repeatability of acquired acceleration 
data at same speed. 

 

Against item-b) Testing for 
compliance to international 
standards including BS EN 50155 and 
BS EN 60529 is recommended to 
ensure the system is delivered upto 
global standards. As RDSO is 
planning this purchase for the 1st 
time, we would urge that this 
reference to global standards is 
included.  

The repeatability tests for 
this kind of systems cannot 
be applied due to the 
influence of the train 
dynamics on the UABAMS. 

 
 

--- 

 RDSO Comments As per existing content of the clause 
firm is required to submit procedure 

The accuracy in 
repeatability has not been 

 



for testing of hardware for approval 
of purchaser.  Any requirement can 
be verified at the time of approval of 
procedure. Thus no change in this 
clause of specification is required. 

specified.  With any 
dynamics of UABAMS the 
acceleration peak must 
occur at the same location 
at same speed, however 
the magnitude of peak may 
vary to some extent.  Only 
this will be verified. Thus no 
change in this clause of 
specification is required. 

 


