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Reasoned Document on the Draft Specification of Fuel Level Sensor MP.0.2400.63. Rev. 2 

Clause 
no. 

Description Firms’ names Firms’ comments RDSO Remarks 

- - M/s RTi-Lab 
comments 
 

Add clause for 

GPS/GLONASS 

specification for 

the standardization 
Electrical  Characteristics: 

 Power supply - 8v to 40v DC 

 Current consumption: 80mA @ 12V ,Deep Sleep 

mode 4mA @ 12V 

 Backup Battery : internal 3.7V 900 mAh 

rechargeable Li-ion battery 

Network  Communication: 
 GSM/GPRS : quad band 

 850/900/1800/1900  mHz 

 External cellular antenna Sim slot 
GPS/GLONASS: 

 Frequency: GPS L1/1575.42 MHZ,GLONASS-

L1/1598.0625-1605.375 Mhz 

 Tracking:165dBm,GPS 22 channels,GLONASS 33 

channels 

 Accuracy:3.0 m CEP 50 

 External GPS Active antenna 

 8 MB buffer capacity 

Accelerometer &  I/O Port: 

 +/-16 g,400Hz resolution 

 Digital input,digital output,analog input,1 wire 

interface,buzzer output,RS-232 interface,audio 

interface 

Certification: 

It is observed that the 
comments on the 
specification are against the 
specification of fuel level 
sensor, Rev.1, in which the 
GPS part was not covered. 
RDSO has incorporated GPS 
in revised specification, 
Rev.2 and comments were 
invited. Rev.2 Specification is 
functional specification 
incorporating the 
commercially available 
product to the extent possible 
meeting the functional 
requirement and 
environmental condition in 
the specification. Kindly refer 
clause 4 and Clause 6 of 
RDSO Specification Rev.2. 
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Clause 
no. 

Description Firms’ names Firms’ comments RDSO Remarks 

CE/FCC/PTCRB/e MARK/RoHS Compliant 

Firm stated that GLONASS has better accuracy 

- - M/s Medha If locomotive is equipped with M/s Medha  
REMMLOT system, then there is no need of 
additional GSM & GPS module. As loco is already 
having intelligent microprocessor control system 
along with REMMLOT, then there is no advantage in 
adding another GSM & GPS modules, which will 
unnecessarily increase the cost of the fuel level 
sensor. A simple fuel level is sufficient instead of 
complex system. 
 

1. It is planned to provide 
GSM based fuel level 
sensors as an important 
subset of the system in diesel 
electric locomotives, in large 
numbers, to monitor the fuel 
level in the locomotives 
online.  
2. GPS and GSM modules 
are now commercially 
available at competitive rates. 
3. Provision for standard 
input of 4-20 mA (Refer 
Cl.6.3.2),is kept for future 
integration with MBCS and 
REMMLOT. 

4 Brief Description of 
system 

M/s RTi-Lab  
 

Loco Pilot will be equipped with rugged MDTD 

(mobile data terminal device) to display location 

of the locomotive, Live Fuel Level, Live SFC, 

Specifications are as below: 

 1.2GHz quad core CPU 

 High sensitivity 64 

channels GPS receiver 

 2G/3G/4G/GPRS modules 

 WLAN 

 Front back camera 

 RFID,G-sensor,Light sensor,Gyroscope 
 Wireless module 

 8" colour TFT touch screen (1280*800 - 

The basic hardware 
requirement has been added 
in the Rev.2 of the 
specification. The proposed 
solution of the firm is a 
software application which 
may necessitate 
development of an App 
.Hence, this may be 
considered at later stage on 
successful implementation of 
the Solution as per Rev.2, 
which is instant requirement 
for Indian Railway for fuel 
monitoring.  
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Clause 
no. 

Description Firms’ names Firms’ comments RDSO Remarks 

capacitive) 

 ROM(SLC/MLC) - 16GB NAND FLASH 

 2GB DDR RAM 

 Internal antenna 

 SIM Slot 

 4300 Mah capacity 

 Android OS 
M/s RT i-Lab remarks 
This MDTD can be utilized for various purposed like: 
2 way communication channel for loco pilot , 
displaying RCDs locations, integrations with other 
software applications etc. 

6 The fuel level sensor 
system shall be 
designed to be fitted at 
suitable location on the 
locomotive fuel tank to 
measure the level of 
fuel in the tank and 
transmit the same along 
with time stamp, Loco 
no. and GPS data to 
the remote server for 
real time remote 
monitoring and GPS 
tracking. 

M/s 
Bitcomm 

Firm suggested to modify the clause as “The system 
shall have the provision to set loco number of n 
digits in the device.” 

At annexure1, the format of 
data for loco no. has been 
defined. However, for clarity, 
the suggestion of M/s 
Bitcomm is noted and 
incorporated in the clause. 

6.2  Mounting arrangement 
of sensors 

M/s RT i-Lab Prefers side mounting, in case of non-feasibility of 
side mounting top mounting can be performed. 
M/s RT i-Lab remarks 
Side mounting will reduce the time of installation, 
Moreover it will bring ease of maintenance and 
routine operations, this will also increase the 
accuracy and precession, and also requirement of 

The comments pertains to 
Rev.1 of the fuel level sensor. 
May kindly refer to clause 
no.6.2 of Rev. 2 of the 
specification of fuel level 
sensor. 
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Clause 
no. 

Description Firms’ names Firms’ comments RDSO Remarks 

sensor per loco will be single in case of the side 
mounting. Refer fig 
1.0 

6.2.2 Range of 
measurement  
The sensor shall be 
capable of measuring 
the fuel level from the 
top of the tank to the 
bottom. However, 
bottom 30 mm of the 
tank can be ignored, if 
required. 

M/s Medha Range of Measurement 
The sensor shall be capable of measuring the fuel 
level from the top of the tank to the bottom. 
However, bottom 80 mm of the tank can be ignored, 
if required. M/s Medha remarks: The bottom of the 
tank will be accumulated with lot of mud or 
sedimentation, which is not required to be sensed 
and in all locomotive the minimum fuel maintained is 
500 to 1000 ltrs. 
 

Kindly refer clause no. 4 
(Brief description of the 
system). It consists of 
complete system in reference 
to M/s Knoxia comments. 
In reference to M/s Medha 
comments, considering the 
available technology and 
justification given by M/s 
Medha, bottom 80 mm may 
be ignored. However, 
software should take care the 
bottom ignored value as 
offset value during display of 
fuel in litres. 

M/s Knoxia It’s per fuel sensor? Or complete system(Fuel sensor 
+ Fuel sensor Board) 
 

6.2.2.1(R
ev.1 of 
spec) 

Modification of tank M/s RTi-Lab 
 

Specification for the side mounting assembly: 

 1MS Seamless Pipe with 8mm thickness with OD 
of 6" 

 4 MS flanges with 16mm 
    thickness 

 1MS forged nipple Smm thickness and as per 
thread 

 M18 bolts 

 4mm size SS GAS gasket 

 Entire assembly should be painted and red oxide 
has to 

be applied 

 Hydraulically tested 

The comment pertains to 
Rev. 1 of RDSO 
Specification. Kindly refer 
clause no. 6.2 of RDSO 
specification of Fuel level 
sensor, Rev.2. 
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Clause 
no. 

Description Firms’ names Firms’ comments RDSO Remarks 

M/s RTi-Lab remarks 
Identical design and standardized  specification will 
help railways to compare the cost of vendors 
and bring more transparency and ease of 
maintenance activity, moreover GAS gasket will 
ensure no 
leakage 

6.3.1 Electrical Power 
Interface-The system 
shall normally be 
powered from the 
locomotive 74 V DC 
supply system. 

M/s Bosch Kindly specify the voltage range of the DC supply 
system.For example it is 74 V system with+/-10 % 
deviation.This will be helpful in designing the power 
supply system. 

Kindly refer clause 7 of the 
specification, in which 
standard IEC 60571 
mentioned to be followed for 
meeting technical 
requirement. 
Your attention is drawn to 
Clause no. 5.1.1.2 of IEC 
60571 Ed.3.0. 

6.3.2 The interface system 
shall have provision of 
2-wire 4-20 mA scheme 
for parameter value 
transmission to 
MBCS/LCC. 

M/s 
Bitcomm 

Calibration table shall be saved on server along with 
value of 4-20 mA signal to be used by MBCS/LCC. 
There shall be a provision to import/export of 
calibration table. 

Kindly refer clause no. 6.7, 
the calibration is the 
responsibility of fuel level 
sensor supplier. MBCS/LCC 
supplier feed the value of 
derived fuel volume 
accordingly in their system 
based on the table provided 
by fuel level sensor supplier 
after calibration of fuel level 
sensor on fuel tank if the fuel 
level sensor is interfaced with 
MBCS/LCC. Generally, fuel 
level sensor shall be stand 
alone and send the data to 
server without taking input 
from MBCS/LCC. 

M/s Knoxia What is interface system? Is it fuel sensor board? 
That it means data is transferred through 2-wire 4-20 
mA scheme from Fuel sensor board to MBCS/LCC 

DLMW DLMW suggests that server should be secured. 

M/s Bosch The same signal interface cannot be connected to 
another system(MBCS/LCC) in series as this will 
affect present system (APMS).Kindly clarify this in 
the specification that this sensor will be connected to 
either MBCS or APMS in future 
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Clause 
no. 

Description Firms’ names Firms’ comments RDSO Remarks 

In reference to M/s Bosch 
comment,4-20mA interface is 
separate interface for fuel 
level data from processor unit 
of fuel level sensor to be 
displayed in litres for 
interfacing with MBCS. This 
is different from interface 
between Processor Unit of 
Fuel Level sensor and Fuel 
Level sensor. 
In reference to DLMW 
Comments the standard of 
server TIA 942 Tier-III added 
at Annexure-1. 

  M/s Medha With 4-20 mA scheme ,system will loose accuracy in 
converting digital signal to Analog  and again 
converting analog signal to digital signal. With digital 
communication there is no such issues of accuracy 
loss. In case of digital output(in mm),then there is no 
need of relationship and linearity verification.  

This is the standard interface 
for the sensor and has no 
loading effect as the signal is 
on current loop. To have a 
standard interface with the 
MBCS/LCC, the same 
interface has been adopted 
for ease in interfacing. 
Expected error in % is not 
explicitly mentioned. 
However, accuracy in fuel 
volume has been modified to 
3% considering the available 
technology and fuel tank 
design constraints. Hence, 
same interface is retained 
considering the ease in 
interfacing with respect to 
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Clause 
no. 

Description Firms’ names Firms’ comments RDSO Remarks 

issues involved in digital 
interface for third party. 
 

 The sensor shall 
provide a deterministic 
output of the fuel level 
in the tank as a current 
loop signal to the 4-20 
mA standard. 

M/s 
Bitcomm 

There shall be provision for two display unit to 
display tank level to crew members. Size of the 
display shall be ---or bigger. 

In reference to M/s Bitcomm 
comment, commercially 
available industrial grade, 
minimum 4 Digit LED Display 
meter in each control desk to 
display the fuel volume in ltr. 
to loco pilot has been 
incorporated and made as a 
part of scope of supply of 
Fuel level sensor at clause 
no. 4. 

M/s Knoxia Is the fuel sensor also providing an output to the fuel 
sensor board as a current loop signal to the 4-20 mA 
standard. 

 Processor unit of fuel 
level sensor and GPS 
will store data in inbuilt 
memory. 

M/s Knoxia What is the size of  inbuilt memory needed for the 
system? How to read data from inbuilt 
memory?(Other than transmission to server) Is 
reading required? If yes,then 
1.It can be through USB+application software 
2.It can be through Wifi+application software 

In reference to M/s Knoxia 
comments, the followings are 
incorporated, Minimum 256 
MB non-volatile flash memory 
as on board user memory for 
data logging on First in and 
First Out Basis and 1 No. 
USB port complied to USB 
2.0 specification for 
extracting data on board 
through the firm’s application 
software. 

6.4.2 Resolution accuracy  
and precision-Accuracy 
+/-1%of full scale in mm 
or better 

M/s Bosch We will provide invasive sensor with an accuracy of 
+/- 3 % .However this includes all the possible 
tolerances and effects which could occur and may 
affect the measuring accuracy negatively. Ex.aging 
of diesel, variation of density due to diesel 
compositions in different regions of India, variations 

Accuracy of 3% in terms of 
litre is approx. 180 ltr. for 
6000 ltr. tank capacity. 
Considering the available 
technology and intricate 
shape of fuel tank design, 
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Clause 
no. 

Description Firms’ names Firms’ comments RDSO Remarks 

in temperature of diesel, oscillations in power supply 
voltage, electromagnetic influences..).Resolution 
possible is 0.5% of 20 mA in relation to maximum 
measuring length .For ex.if measuring length is 1160 
mm, then resolution possible is 7.25 mm. For smaller 
length resolution will be better. 

overall accuracy upto 3% 
with respect to fuel volume 
may be considered 
acceptable and accordingly 
clause no. 6.4.2 modified in 
terms of volume of fuel 

6.7 Due to the variety of the 
tanks and mounting 
orientation, the sensors 
shall be calibrated on 
the locomotive after 
mounting. Firm shall 
provide calibration kit 
and software required 
for calibration of fuel 
level sensor in tank to 
give output in litre. 
Details of the 
relationship of the fuel 
level in mm to that of 
the transmitter output 
current value(4-20mA) 
shall be provided in the 
form of functions, tables 
or nomographs. 

M/s 
Bitcomm 
 

Calibration equipment with accuracy of 0.2 % or 
better shall be provided. Flow rate of such 
equipment shall be minimum 100 lpm. 
Step size of calibration shall be variable so that 
better accuracies can be achieved and calibration 
time can be reduced. 
Calibration table shall be made available on server 
as soon as the calibration is completed. 
 
There shall be a provision to import/export of 
calibration table. 
 
Each calibration event shall be logged in device 
memory and shall be  reported on server along with 
time stamp and location. 
There shall be provision on server to check 
calibration history of system. 
 

Suggestion of the firm M/s 
Bitcomm may be considered 
as easy traceability of the 
calibration.  Hence, the 
following clause is 
incorporated at Annexure-1. 
The Web application shall 
have facility to upload the 
calibration certificate and for 
the sensor fitted on the loco 
by authenticated user. 
Automation of uploading 
calibration table on server 
from each fuel level sensor is 
not considered at present 
considering the 
standardization of data 
transmission to cloud. 

 The relationship of fuel 
level in mm to the fuel 
volume in litre may vary 
depend on the type of 
fuel and the same 
needs to be derived by 
fuelling the empty fuel 
tank of locomotive in 

Step size of calibration shall be variable so that 
better accuracies can be achieved and calibration 
time can be reduced. 
For non-uniform tank shapes multipoint calibration 
should be used. Minimum provision should be of 100 
points. 

Suggestion of M/s Bitcomm 
for provision of  100 points to 
draw graph need steps of 60 
ltrs . The clause of steps 200 
ltr. is for guidance purpose. 
The steps may be reduced 
further based on the tank 
design and requirement 
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Clause 
no. 

Description Firms’ names Firms’ comments RDSO Remarks 

steps say 200 litres and 
measuring the output 
from fuel level sensor. 

during calibration. 

  Server shall provide minimum 1 year data backup. 
There shall be provision to check any specific history 
event occurred in last one year on the server. 

This is the requirement of 
server space. The clause is 
incorporated in Annexure-1. 

  System shall not loose level data in case of mobile 
network failure or any such outage. 
 
System shall store the level data in its internal 
memory and upload it to server as soon as it comes 
back in network. 
Minimum one month data shall be stored in system 
memory along with time stamp with sampling rate of 
1 minute. 
 

Kindly refer annexure-1, in 
which this aspect has already 
been considered. 

  System shall log following events in its memory: 

 Refuel 

 Sudden Level Drop 

 Calibration 

 Sensor failure  
All the events (offline/online) shall be reported to 
server.  
SMS Alert shall be generated for each event. 

The fuel level sensor will 
record on board and transmit 
to cloud the sensor data as 
per Annexure-1. It is the 
application software and 
analytics on the 
server/Laptop that will 
generate report and graphs 
to indicate the information 
suggested by M/s Bitcomm. 
However, for clarity the 
requirement of Report 
generation is incorporated at 
Annexure-1. 

  Server shall send daily reports via mail to predefined 
list of users. 

This is the part of application 
software on server side and 
is incorporated at Annexure-1   There shall be provision to define Zone for each 
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Clause 
no. 

Description Firms’ names Firms’ comments RDSO Remarks 

locomotive to support alerts. Each alert shall be sent 
to Homing Shed and Divisional Territory. Divisional 
territory shall be based on GPS location. 

as given above. 

Cl.12.0 Documents required 
from supplier –
recommended list of 
spares with cost for 3 
years maintenance 
after warranty   

DLMW DMW suggests that AMC along with cost should be 
added in specification after warranty as per IRS 
condition. 

This should be the part of 
tender documents and hence 
not considered in the 
specification. 

Annexure-
1 

Data link-GSM 
Network-IPv6 

 Not fully sure that on 2G network(GSM) IPv6 
capability is provided by all mobile operator like 
BSNL or AIRTEL etc. 
On 4G network Reliance Jio provide both IPv4 and 
IPv6 capability.(Tested). 
Also,Dual stack IPv4/IPv6 GSM module  are not 
frequently available and need to be imported due to 
which production time increases. 
So our suggestion is to use 4G network with IPv6 
and on remote areas use 2G GSM. 

Comments from M/s Knoxia 
is noted and based on the 
coverage support of IPV4 in 
India, IPV4 is incorporated in 
lieu of IPV6. 

 

 


