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1.0

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

PREAMBLE

The Indian Railways Freight Rolling assets currently plying the network, count to about
400,000 wagons, with sizable number of new wagons entering the network every year.
These wagons are fitted with various variants of Three-Piece Bogie (CASNUB, LCCF and
LWLH variants). The general arrangements of the Three-Piece Bogies are indicated in
Annexure-I. Diagrams of a typical Open Type Wagon, Tank Type Wagon, Flat Type
Wagon and a Covered Type Wagon are indicated in Annexure-II, Annexure-III,
Annexure-IV and Annexure-V respectively. These wagons are given schedule
maintenance i.e. Routine Overhauling (ROH) and Periodic Overhauling at nominated
Wagon depots and Wagon Workshop at an interval of 18/24 Months and 54/72 Months
respectively apart from regular yard examinations and out of course repairs. Presently,
there is no on-board monitoring system to monitor the health of a wagon and its
components during service to minimise enroute failures and breakdowns through
condition monitoring of different subassemblies.

Maintenance of freight rolling stock in Indian Railways has traditionally been preventive
and breakdown-based. However, with the advent of technology and global
developments, Indian Railways aims to move towards a condition-based predictive
maintenance regime. This new approach will necessitate the implementation of condition
monitoring systems for rolling assets and the analysis of vast amounts of data available
on IR using AI/ML technologies.

While some progress has been made in condition monitoring through the installation of
wayside equipment such as HAHW, WILD, OMRS, Machine Vision etc. and data capture
and analysis platforms like FMM and WISE, there is still a significant gap in on-board
monitoring of freight rolling assets.

To achieve the objective of condition monitoring, it is imperative to focus on Enhancing
On-Board Monitoring, Data Analysis and AI/ML Integration and Collaborative Efforts
and Innovations.

By focusing on these areas, Indian Railways can move towards a more efficient and
effective maintenance regime, reducing downtime and enhancing the reliability of freight
rolling stock, improved safety, improved reliability, higher utilization, increased up-time
and reduced operation cost of the railway assets by enabling Optimized Maintenance
and reduction in sudden catastrophic failures of these assets.

Railway Board vide its L. No 2024/E&R/10 (10)/3 (E-3468020) dt.03.07.2024 has also
mandated RDSO to work on the development of specification for smart wagon.
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1.7.

1.8.

1.9.

1.10.

1.11.

This document is aimed towards Indian Railways’ pursuit of on-board condition
monitoring by installing vehicle borne IoT sensors which enable a ‘SMART WAGON’
platform that shall monitor not only the health and safety of key components of the
freight wagons from the point of view of component health and its safety, but also enable
the railway fleet of wagons to be utilised in a better manner with enhanced visibility,
optimised maintenance solutions, asset utilisation, emergency response, etc.

The objective is to develop a complete IoT enabled platform for the rail environment and
use machine learning models which are based on the data available from equipment and
utilisation of software to enable optimized maintenance and condition monitoring of
wagons using Al (Artificial Intelligence) modules as a repository which can be connected
to all custodians of freight stock simultaneously using IoT based solutions. Introducing
such a framework would require stringent service level agreements in place to ensure
several parameters like data collection, data security, accuracy, equipment down time
etc.

The baseline expectations of the Railways’ specification “Draft Specification for
Development, Supply, Installation, and Commissioning of the On-Board Rolling Stock
Condition Monitoring System” (Specification Number: OBCMS/DCM/N/1, November
2016) should also be taken as a reference document. All devices used should be
environmentally friendly and battery replacement cycle for deployed products should
not be less than the highest prescribed POH cycle time of freight stock which at present is
06 years, wherever applicable.

Any of the systems mentioned in this specification, should work in parallel and
compliment with current wayside systems (HAHW, HBD, MVIS, WILD, OMRS etc.)
deployed by Indian Railways and not cause any adverse effect in their operation. System
shall be capable of capturing and transmitting data among existing wayside condition
monitoring systems and IT applications running on IR like FMM, WISE, FOIS etc. using
machine to machine standard communication protocol (API’s). It shall be imperative
upon the firm that the Conditioned and Processed Data with actionable insights
generated by the on-board condition monitoring platform is maintained for record
keeping with CRIS/any organisation nominated by IR for integrating with relevant
applications. Additionally, in case of any issues arising in operations, and a request is
made by IR to audit Raw Data including all sensor level data that is being captured and
stored for analysis/report, the firm must submit all the required information related to
that situation.

The SMART WAGON aims integration of cutting-edge technology to achieve better
utilization and optimization of assets, as well as workforce and materials, by embracing
state-of-the-art solutions and focusing on efficiency.
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2.0

2.1

2.2

2.3.

SCOPE

This document lists the functional requirements of a system for on-board condition
monitoring of Wagons on Indian Railways, encompassing a gateway device for frequent
communication to the cloud, condition monitoring sensors such as wheel and bearing
health sensors, safety sensors such as load sensors to detect different levels of
loading/tilted load detection, door/hatch open and close sensors, hand brake monitoring
sensor, brake health monitoring sensors, and sensors for wagon level impact forces, etc.
The platform should be built to integrate additional sensors if required for particular
applications as deemed necessary by the Indian Railways.

The scope of specifications includes supply and installation of system, capturing of data,
storage and processing of data in cloud to generate various reports analysis of historic
data and transfer of same as per the requirement and direction of Indian Railways. The
Scope also includes the platform to have capability to set up automated alert thresholds
for any of the SMART WAGON sub systems and deliver the alerts on a real time basis to
any email ID/phone number decided in the programmable alert structure. The scope also
includes requirement of after sales support, AMC, modification, upgradation and
updating of algorithms, modification of sensors etc. throughout the service life of
equipment.

Scope of Supply and Installation

S.No. | Description of requirement* Quantity per wagon(Nos.)**
1 Gateway / Data Concentrator Unit | 1
with integrated GSM & GPS
capability#
2 Bearing & Wheel health monitoring | 8
Module ##
3 Load & Tilt detection Module## 4
4 Applied/Release Hand - Brake |1
monitoring module
5 Tank Wagon Temperature | As per requirement
Monitoring Module
6 Door/Hatch monitoring module As per requirement of the specific
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24.

type of wagon

Brake System Health Monitoring As per requirement
Module

System Certification, Testing, and | As per international and RDSO
Standards standards.

Software and Algorithms Algorithms that analyse raw data to
create actionable alerts.

10

Web and Mobile Phone Applications | Cloud Enabled dedicated server
setup, application hosting and
maintenance with maximum safety
and data security norms as per
MEITY guidelines. Easy to use
mobile phone application for
installation and commissioning

*%

##

The list of items described is indicative; the actual scope of supply will be
determined by the conditions specified in the tender.

No. of sensors specified are indicative and may vary based on the type of wagon,
parameters to be recorded etc. However, firm may suggest changes in required
no. of sensors meeting overall functional requirement.

Gateway required with smart wagon should cater to all functional requirement of
GPS system envisaged for IR freight stock so as smart wagon is not required to be
equipped with standalone GPS module.

Bearing & Wheel health monitoring Module and Load & Tilt detection Module,
collectively or individually shall also be capable of detecting and sending alert
through data concentrator in case of a derailed wagon.

Firm shall generally follow the system, technology, standards, testing protocols and
quality requirements mentioned in this specification. However, the firm can also
offer alternate proven system, technology, standards, testing protocols, quality
requirements, etc. equivalent or better than the given in this specification. Firm shall
submit the detailed test report, documentary evidence and the justification/evidence
to establish that the offered solution can provide consistent output to the desired
level of accuracy/performance as specified in this document. However, prior written
approval of DG (Wagon), RDSO shall be obtained before use of the alternate solution.
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3.0

3.1

3.2

3.3

34

FUNCTIONAL REQUIREMENTS

In general, the equipment, devices, and systems used for condition monitoring and
creating a SMART WAGON platform should be "fit and forget" type, requiring minimal
user intervention once installed. The ‘SMART WAGON" platform will enable onboard
Condition Monitoring of wagons and higher asset utilisation of the fleet by meeting the
following functionalities:

Proven Scalability & Reliability

Considering the vast scale of Indian Railways’ network, it is crucial that any platform
used should have demonstrated capability of scaling to handle millions of data points /
month considering the sheer scale of the potential deployment and the number of sensor
nodes that it might entail. Any platform under consideration should have proven scale
and deployment in other Railway networks globally to ensure ability to have rapid
adoption.

Open and Interoperable Platform

The entire platform should be stable enough and must demonstrate through a “live
demo” the ability to handle multiple IoT sensors which feed data directly into the
platform to better enable the end user to get a singular view about a non-powered rolling
stock asset. The platform must have Integrated hardware, software, and analytics with
an open ecosystem for interoperability with other data sources and IoT sensors. The
platform must be “open” and must use standard communication protocols between IoT
sensors to ensure addition of multiple other IoT sensors if and when required as
approved by Indian Railways.

Proven Analytics, Artificial Intelligence Deployment and Reports

Any platform under consideration must be robust enough and have demonstrated the
capability of comprehensive analytics, software capabilities with algorithms, pattern
recognition, machine learning and reporting with evidence on Indian Railways or other
international railway networks. The report customisation must be possible and be a part
of the platform to ensure modification of reports as per end user expectations/Indian
Railways.

Geo-fencing capability and Automated Alerts

The Platform must have the capability to add, edit and delete geo fencing and ensure
that any asset while entering or leaving the geofence can create automated alerts.
Additionally, the platform must have capability to set up automated alert thresholds for
any of the SMART WAGON sub systems and deliver the alerts on a real time basis to any
email ID/phone number decided in the alert structure.
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3.5

3.6

3.7

3.8

3.9

3.10

Accuracy and Map Matching

As one of the main use cases of the “SMART WAGON" platform is to improve accuracy
& operational uptime, it is critical that any platform under consideration should have an
integrated GIS layer for mapping context to ensure accurate mileage and geo positioning
of the wagon assets.

Worldwide connectivity:

As the Indian railway network is expanding with potential operations in other countries,
any platform under consideration should have the capability to access valuable data
through all cellular networks (LTE/4G/5G) and receive positioning from NAVIC, GPS,
Galileo, Glonass satellites etc.

Data Management and Storage:
It shall be binding on firm that data is maintained centrally with CRIS or any other
authorised organisation of Indian Railways using standard communication/ data transfer
protocol. All analysis, use of AI/ML etc. as envisaged in this document shall be done on
the data transferred from central/ cloud server maintained by CRIS/ authorised
organisation of Indian Railways.

Data Security & Access Control:

As per the protocols of the Indian Government, any data related to the “SMART
WAGON” platform must sit within the land borders of India and must be encrypted by
the latest security standards available. Access control methodology must ensure limited
access only to authorised personnel covered under Non-Disclosure Agreements as per
the norms of the Government of India and with MEITY empanelled cloud service
providers (CSP’s).

Integration with CRIS Servers:

The platform must have already built in API’s to ensure that from the first deployment
and trials; besides the data as detailed in para 3.7 above, all processed data, reports and
alerts related to the health, safety, utilisation or any other situation are also transferred to
CRIS Servers/any other Server as desired by Indian Railway for further integration into
the Railway network.

Power Source for bearing health sensor and wheel health sensor:

Power Source for bearing health sensor (BHI) and wheel health sensor (WHI): As per the
requirements of the OBCMS (Specification Number: OBCMS/DCM/N/1, November 2016)
energy harvesting technology will be preferred.
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3.11

Warranty:
As wagons are non-powered assets, the platform under consideration should ensure that

any sensors used meets stringent warranty requirements of the Indian Railways and

must ensure minimum warranty of 6 years from the date of commissioning. Scheduled
maintenance/replacement should be done at the time of ROH and POH only. However,
in case of breakdown failures, immediate attention shall be arranged by the firm at next
scheduled maintenance of wagon in yard, sick line, ROH, POH etc.

(a)

(d)

(e)

The Firm is fully responsible for maintaining the platform and ensure continuous
improvement of the algorithms, sensor technologies, software services and cloud
architecture etc. This maintenance includes replacing defective devices
throughout its warranty period.

In the event of a defective or malfunctioning device during the warranty period,
the supplier is obligated to replace the device at his own cost.

It will be responsibility of firm to impart training to Indian Railway personnel on
removal and fitment of sensors, gateway, etc. for undertaking requisite scheduled
as well as breakdown repair on wagons. This shall be ensured at nominated
depots / workshops by firm without any additional cost. Post satisfactory
training a certificate to this effect shall be issued by concerned gazetted officer.
For the intervening period it shall be responsibility of the firm to remove and re-
fit sensor, gateway, etc. to facilitate wagon maintenance as and when required.

Firm shall also be responsible to provide requisite training materials, installation /
maintenance manuals, mobile based training app, workshop training sessions etc.
to Indian Railways’ personnel.

The supplier shall ensure availability of spares and device software
updates/patches throughout the warranty period at his own cost.

The Firm shall also undertake to ensure availability of all requisite spare parts for
a minimum period of 15 years from the date of commissioning of the equipment.
In case any specific spare part is not available at a later date for whatever reason,
an equivalent or superior spare part that performs all the functions of the original
spare part can be accepted subject to prior approval of the same by RDSO. In
making such substitution of spares, which should have minimum impact on the
existing architecture/software/layouts etc. The expenditure in modifying the
system/sub-system/architecture shall be borne by the firm.

The Firm shall give an undertaking that should there be any need for modification
arising out of feedback or during the warranty, it will be carried out by the firm
without any additional cost to the Indian Railways.
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3.12

3.13

3.14

3.15

3.16

Availability of equipment:
The uptime requirement of the entire system should be equal or greater than 90%
including the sensors, cloud availability and other supporting algorithms.

Maintenance/AMC:

After warranty period, i.e. 6 years, complete system must be maintained with necessary
improvements/data services/cloud hosting requirements and other functional
requirements which can be extended as per the requirements of the end user/Indian
Railways and supported by the Supplier/OEM Supplier. Cost and terms and condition
for AMC shall be decided mutually by Indian Railways and the firm.

Alerting Structure:

The platform under consideration should be built with IoT sensors which have the ability
to be always listening for any inputs which might cross any predefined thresholds
specified by the end user. The system must not solely be a time based data capturing
system alone. The “SMART WAGON" alerts platform should be an event based
platform, which monitors and reports events in real time and not in hourly or daily
increments of time alone.

Communication:

In normal operations, the frequency of data transferred to the cloud must be at every 10
minute intervals or better, while the wagon is in motion and every 12 hours when the
wagon is in idle condition, where standard reports related to the health of the wagon
must be reported. Each data transmission should include latest GPS Coordinates, speed,
and last measured health of the wagon components being monitored.

In case any of the sensors measure readings above the specified limits defined in the
alerting structure, an immediate alert message should be delivered, regardless of the
time of the last data transmission to the cloud. Such alerts shall be suitably geo-fenced, so
as alerts are sent to nearest maintenance depot/personnel, besides other predefined
structure of reporting.

To enable this real time alerting structure, the system can have smart energy
management systems which enable the devices to deliver the lifecycle expectations.

Theft Alerts:

All on-board equipment shall be designed to have adequate antitheft measures, however
the platform must also be capable to have anti-theft system and be able to generate alerts
in case of tampering/dislocation /falling of the devices on the “SMART WAGON".

Apart from technological solutions, special mounting solutions should be provided to
avoid theft or damage during service.
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4.0

4.1

4.2

4.3

44

5.0

51

51.1

512

5.1.3

SUB-SYSTEMS FUNCTIONAL REQUIREMENTS

All SMART WAGON Sub-systems should be self-powered with a minimum warranty
and battery life of 6 years. They should be easy to install and designed with adequate
antitheft measures. All fitment schemes and alterations must be approved by DG
(Wagon), RDSO prior to first deployment.

All SMART WAGON Sub-systems should be able to communicate with the Gateway
device using the specified standard technology and should ensure instantaneous alerts if
any thresholds are passed during the monitoring of the assets.

All SMART WAGON Sub-systems should meet the environmental conditions of the
Railway network, and must be compliant to internationally accepted testing protocols
such as ATEX/PESO, IECEX and/or relevant standards as listed in this document or
accepted internationally.

Mounting arrangements shall be proven for desired operating conditions and designed
along with poke-yoke to ensure the integrity of the device throughout the service life of
the components. Suppliers shall submit detailed drawings with test reports as per
relevant National/International standards or provide proof of best practices in the field,
certifying that the proposed design will sustain Indian Railway operating conditions.

SUB-SYSTEM DETAILED FUNCTIONAL REQUIREMENT

Gateway / Data Concentrator Unit with integrated GSM & GPS capability

The device should be “fit and forget” type, requiring minimal user intervention once
installed.

GPS (GNSS) module and Internal hardware:

The GNSS module must support all necessary frequency bands for signal reception,
including L1 / L5 band. It should encompass a minimum of 50 channels and should
support Indian SBAS (Satellite based augmentation system), specifically GAGAN.

GNSS Compatibility

The module should offer support for all Global Navigation Satellite Systems (GNSS),
including NavIC. The GNSS module should be adaptable to switching exclusively to the
NavIC platform through Over-The-Air (OTA) configuration in case of potential
government mandates.
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514

515

5.1.6

5.1.7

5.1.8

519

5.1.10

5.1.11

5.1.12

AGNSS Functionality
The device must support Assisted GNSS (AGNSS).

Positional Accuracy

It is imperative that the circular error probability (CEP50) should be less than 5 meters,
ensuring precise location information.

Accelerometer

The device must incorporate a 3-axis accelerometer with G-force.

Autonomous Positional Accuracy

The GNSS module should deliver autonomous positional accuracy within 15 meters or
better for 90% of the time.

Data Storage Capacity

The device shall have capability to store a minimum of one month data packets in case of
loss of network.

Operating Temperature Range

Devices must operate reliably within an extensive temperature range, from -20°C to
+85°C.

Temperature Sensor

The device should feature an internal temperature sensor with the ability to halt
transmissions ensuring safety and longevity.

Communication Module Requirements:

Network Compatibility: The communication module should incorporate a 5G or 4G
module with auto fallback feature. The module may also include support for NB IoT
/LTE M1 with auto fallback feature, as required to achieve the objective of seamless
connectivity and ensuring effective data transmission.

M2M e-SIM/Physical SIM: The device should have M2M e-SIM/Physical SIM that offers
minimum dual profile support or ability to switch between network providers from the
backend or via SIM.
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5.1.13

5.1.14

5.1.15

5.1.16

5.1.17

5.1.18

5.1.19

5.1.20

OTA Firmware Update: The module should support Over-The-Air (OTA) firmware
updates and configurations, allowing for remote maintenance and software
enhancements. Firmware Update On The Air (FUOTA) mechanism should accept
individual, group wise or bulk upgrade commands.

Cloud Connectivity: The device must possess the ability to transmit data directly to the
platform, ensuring efficient and secure data storage and management.

Network Support: The Supplier should ensure network support throughout the device’s
warranty period, guaranteeing continuous communication, network availability, and the
proper recharging of SIM/e-SIM.

Data Preservation: In the absence of network connectivity, the device must be capable of
preserving collected data and transmitting it to the server during the next scheduled
communication. Devices must be designed such that battery consumption is as low as
possible.

Intelligent Power Management: The device should incorporate intelligent power
management, including early registration abort, to conserve power when operating in
areas with limited cellular coverage.

Sensor connection compatibility: The device needs to be compatible with Bluetooth Low
Energy (BLE) version 5.0 or higher / Ultra High Frequency (UHF)/Radio/LORA to enable
connectivity with a minimum number of sensors concurrently as per the requirement of
the specification. The device must have a minimum communication range of 40 meters
for sensor connectivity.

Physical Security Requirements:

Anti-Theft and Tampering Alert System: The device should feature an alerting system
that to detect unauthorized access, removal, theft tampering, or any attempts to breach
the device enclosure. This system must promptly generate alerts in response to such
incidents, thereby upholding the device's integrity and security.

Battery Requirements:

Operational Longevity: The device must be able to log and transmit data packets at 10
min intervals to the server. The device should have the lifecycle of 6 years as required in
this specification.
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52

521

522

523

524

525

5.2.6

52.7

53

53.1

532

Bearing and Wheel Health Monitoring Module##:

Improving the reliability and safety by early warning of distress or impending failures in
wheels and wheel bearings using the vibration signature of the bearings and wheels as
well as temperature monitoring at bearing level, which is strategically placed on the
adapter or any other desired location close to the bearing.

Improvement in reliability of these assets by detecting early signs of deterioration in
wheels, wheel bearings thus providing ample time for planning, preventive and
predictive maintenance and avoiding sudden breakdowns in service.

Enabling scientific decision-making for maintenance of assets based on accurate
deterioration trending and quantified indices of state of health of these assets so as to
plan condition-based maintenance rather than time-based maintenance.

It should be possible to install Gateway, Bearing and Wheel Health Monitoring Module,
and other sensors on “in service” wagons within normal scheduled maintenance time.

The proposed system should be capable of being used with existing CTRB bearings
without having to make any structural modifications in the roller bearings or any major
intrusive modification in the bearing adapter/bogie frame.

Easy operation of the “SMART WAGON” System by simple, automatically generated
and actionable alerts.

System should be “future proof” to the extent that any change in communication
technology and sensor electronics should not degrade its performance nor should
necessitate that Indian Railways is compelled to change the purchased system to reap its
intended benefits.

Load and Tilt detection Module##:

Load monitoring solution should be an enabler for the Railways to monitor
loading/unloading events during regular operations.

Load monitoring solution should also enable the Railways to detect and alert

overloading events, tilted load detection in case the loads are not evenly distributed on
the wagons which will further enhance the safety on the Railway network
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533

It should be possible for data from each load monitor to be further analysed individually
to build algorithms to predict possible issues in wear and tear components such as spring
breakages, side bearing failures etc.

## Bearing & Wheel health monitoring Module and Load & Tilt detection Module, collectively
or individually shall also be capable of detecting and sending alert in case of a derailed wagon.

5.4

54.1

54.2

5.5

551

5.6

5.6.1

5.7

Tank Wagon/Container Temperature Monitoring Module

Temperature Monitoring solution should be easy to mount on standardised locations on
the wagons to ensure continuous live monitoring of the goods being transported in the
wagons.

Temperature range of measurement should be from —50°C to +150°C with a resolution of
1.0°C, this device should be self-powered and also have the functionality to give instant
alerts in case of any thresholds being are breached, ensuring the device's integrity and
security.

Door/Hatch monitoring module:

Door/Hatch monitor should be easy to mount on standardised locations on the wagons
to ensure continuous live monitoring of the open/close status of the doors and also have
functionality to give instant alerts in case of the door status changing in non-authorised
locations or outside geo fences or while the wagon is on move.

Applied/Release Hand - Brake monitoring module:

Hand brake monitor should be easy to mount on the wagons to ensure continuous live
monitoring of the engagement of the hand brake and create instant alerts if wagons are
in moving condition with engaged hand brakes.

Brake System Health Monitoring Module:

The Brake System Health Monitoring Module should be an easy to mount device that
monitors the 4 main pressures of the air brake system of the wagon - the Brake Pipe,

Brake Cylinder, Control Reservoir, and Auxiliary Reservoir and provide alerts through
the main platform in case of any discrepancies.
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6.0

6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.2

TECHNICAL QUALIFICATIONS CRITERIA

Performance requirements for Non-Restricted Supply:

Following experience of the Supplier/ Lead Technical firm, in case the bid is submitted
by a JV/Consortium of firms, shall be required to qualify them as non-restricted supplier
when the proposal is called for.

The platform technology and deployment history be under exclusive ownership of one
single firm. Further, the firm must have experience in the delivery of a highly scalable
Platform (server/software/analytics) of condition monitoring of devices on Railway
applications. The platform must have demonstrated, through any one of the Sub-
Systems/Sensors (as indicated at para 5.0 of this specification), key features mentioned in
this specification in deployment to existing clients of non-powered rolling stock assets.
The platform should have demonstrated the ability to handle a minimum of 10 million
data points per month or 2500 wagons simultaneously.

Data concentrator experience: The Firm shall furnish documentary proof of
performance, including backend support hardware / firmware upgrades and availability
of spares, for a period of 6 years or higher of the offered Data Concentrator/gateway
device.

OR

Wireless sensor experience: Installation of at-least 2500 nos. wireless On-Board
Condition Monitoring sensors on non-powered rolling stock assets. Any of these sensors
must have run in the field for at least 2 (two) years or experience of over 1,000,000
kilometres of accumulated sensors kilometres in service operation.

All offered sub-systems should have history of use in existing Railway networks and
firm shall submit documentary evidence for the same. Untested and un-tried
products/technology shall not be considered.

A performance certificate issued by the customer, specifying the details of the executed
item/s, their quantity & value/s and the period of completion of such items of the
PO/Contract as per technical qualifying criteria mentioned above shall be submitted.

Performance requirements for Restricted Supply (Developmental Source):

Following experience of the Supplier/ Lead Technical firm, in case the bid is submitted
by a JV/Consortium of firms, shall be required to qualify them as developmental supplier
when the proposal is called for. The firm shall be treated as a Developmental Source and
the maximum quantity for placing an order on the firm shall be as per the extant
guidelines of Indian Railways applicable for developmental source.
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6.2.1

6.2.2

6.2.3

7.0

7.1

7.2

7.3

7.4

The platform technology and deployment history be under exclusive ownership of one
single firm. Further, the firm must have experience in the delivery of a highly scalable
Platform (server/software/analytics) of condition monitoring of devices on Railway
applications. The platform must have demonstrated, through any one of the Sub-
Systems/Sensors (as indicated at para 5.0 of this specification), key features mentioned in
this specification in deployment to existing clients of rolling stock assets. The system
should have demonstrated the ability to handle a minimum of 2 million data points per
month or 500 rolling stock managed simultaneously.

Data concentrator experience: The Firm shall furnish documentary proof of performance
including backend support hardware / firmware upgrades and availability of spares for a
period of 2 years or higher of the offered Data Concentrator device.

OR

Wireless sensor experience: Installation of at-least 500 nos. On-Board Condition
Monitoring sensors on rolling stock assets. Any of these sensors must have run in the
field for at least 1 (one) year or experience of over 200,000 kilometres of accumulated
sensors kilometres in service operation.

A performance certificate issued by the customer, specifying the details of the executed
item/s, their quantity & value/s and the period of completion of such items of the
PO/Contract as per technical qualifying criteria mentioned above shall be submitted.

DETAILED DELIVERABLES EXPECTED FROM THE SYSTEM:

System should have a communication module and should incorporate a 5G or 4G
module with auto fallback feature. The module may also include support for NBloT /LTE
M1 with auto fallback feature, as required to achieve the objective of seamless
connectivity and ensuring effective data transmission. The system shall be compatible
with Railway data transfer network.

Storage, transfer and analysis of data shall be governed as per para 3.7 of this
specification.

Sensors within the SMART WAGON system must be always ON to ensure capturing of
any and all events. In case any event threshold limit is exceeded a near real time alert

must be sent to the cloud for further processing.

In normal working conditions (where event threshold limits are not surpassed), the data
communication with the cloud server will happen every 10 minutes to ensure near real
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7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

time data acquisition even in normal working conditions. The system should be smart
enough to modify ping frequency in conditions when the wagon is stationary to ensure
equipment lifecycle.

In case of cellular network not available, the system should have adequate storage
capacity on board to store a minimum of 1 month of data which can be transferred to the
cloud as soon as connectivity is restored.

The condition monitoring system shall not be specific to any particular bearing type or to
any specific bearing supplier but should function with multiple types of bearings that are
running on Indian Railways.

Firm must specify the accuracy of their system on an overall basis with reference to
False-Positive and False-Negative alarm performance. Except vibration sensors, all
sensors must ensure accuracy of 10% or less false positives in reporting.

Only in the case of vibration signature monitoring sensors at the wheel and bearing
location, IR will allow false positive of more than 10% for a period of maximum 18
months for first 2500 wagons fitted with this system.

Bearing and Wheel Health Vibration alerts shall be measured and transmitted when the
train is operating in normal service i.e. speed greater than 15 km/h. It shall be possible to
geo-fence such alerts.

The condition monitoring software algorithm should also report the state of the health of
the bearing, wheels on discreet band zone — “Green Zone” for unconditionally safe to
run, “Yellow Zone” - for beginning of noticeable deterioration and “Red Zone” - for
indication to pull out the asset as soon as possible since it is reaching an impending
failure stage.

The “condition band” (Green band, Yellow band and Red band) as mentioned above
shall, after appropriate configuration and calibration, enable the operator to distinguish
between bearings/wheels with none or low level of rate of degradation, those that require
to be kept in sight for further monitoring and finally those requiring prompt attention to
allow continued reliable operation of the train without a line-failure of the asset.

Besides the above mentioned “Zone Bands”, all parameters of the all assets should be
possible to be plotted and trended over time/distance to identify the deterioration
rate/trend. This should enable prioritisation of maintenance activities, thus enabling
reducing damage to assets and maximising useful wheel life.
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7.13

7.14

7.15

7.16

717

7.18

7.19

7.20

The wheel condition monitoring system must be able to enable the operator to detect
defects arising of Rolling contact fatigue like wheel shelling, wheel flats, etc.

In the event of sensor damage, a warning shall be generated to the cloud platform to
enable safe replacement of the sensor at the next maintenance location. The cloud
platform should have a mechanism to flag and display such defective sensor/data
concentrator continuously to the personnel manning such terminals until the same is/are
repaired/replaced.

Alert levels shall be configurable and set by the operator to enable simple, actionable
responses. However, the vendor shall take the responsibility of identifying the values
and setting the limits and alarm thresholds in consultation with Indian Railways. A time
period of 6 months shall be given to the supplier to understand the Indian Railways
operations and maintenance scenario and practices for setting such thresholds. The
supplier shall be obligated to assist Indian Railways personnel in understanding the
logics of the thresholds so set by them — to the full satisfaction of the Indian Railways
personnel. A maximum period of 6 months from the date of commissioning on the last
vehicle of all the purchased units under the first order shall be permitted to the supplier
to do any fine-tuning of their system algorithms. However, for all subsequent purchases
this period shall be limited to 02 months.

A system of cellular text alerts & mail-based alert and acknowledgements to nominated
maintenance personnel of Indian Railways shall be designed with necessary checks and
compliances. Such a system should be completely automated with provisions to escalate
level of attention in case the nominated personnel do not acknowledge the relevant text.

All sensor data shall be time, date and location stamped. Data location shall be typically
accurate to CEP50 less than 5m or better either on raw or processed data. Date and Time
stamps shall be taken from the GPS system or the backend.

The allocation of sensor nodes to a data concentrator and train will be easily configured
either through the terminal input of the data concentrator using a non-contact
programming device (Bluetooth, NFC, Zigbee, etc.) or by remote connection with the
user website.

The only configuration required for sensor nodes shall be the sensor node serial number
with railway wagon number.

Indian Railways should also be able to extract the data in usable format that is being sent
between WSN & data concentrator and data concentrator & analytics program on
demand or conditional basis to better understand certain events.
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8.0

8.1

8.2

9.0

MARKING AND TRACEBILITY

Device Identification

The device should be uniquely identified through laser engraving, with the device ID
prominently marked on the top of the enclosure and discreetly inside the device. To
ensure uniqueness, suppliers should use a unique four-letter prefix provided by
CRIS/RDSO followed by a unique serial number.

OR Code Integration

Each device is equipped with a laser engraved QR code on the enclosure. This QR code
contains essential information and is designed to have a lifespan compatible with the
device itself. The QR code includes the following details:

a) Supplier Name (Maximum 4 letters)

b) Model Number

c) Device ID as mentioned above.

d) Date of Manufacturing

e) Battery Type (Lithium-ion, Nickel-metal Hydride, Lithium, Lithium Polymer, etc.)

f) Battery Capacity (in mill ampere-hours, mAh)

g) Device Type (Solar or Non-Solar)

h) SIM IMEI

INSPECTION

Prior to dispatch, a nominated agency by Indian Railways as the designated inspection
authority, will conduct a thorough examination of each hardware/ software/ sensor/
platform/etc. This comprehensive inspection will encompass a detailed evaluation of all
functionalities, verification of necessary certifications, and a meticulous visual
examination. This inspection is a crucial step in confirming the quality and adherence of
the equipment to specified standards. The firm shall submit the detailed parameters,
testing standard, testing methodology, testing equipment and acceptable limit for each
item offered as per the specification. The inspection will be carried out in the premises of
the supplier. Supplier shall provide all the required assistance to carry out inspection.
Apart from the above, the railway consignee will perform an independent inspection
before installation. This inspection will verify the physical condition, make, model, etc. of
the device supplied. The consignee will meticulously check for any damages to the
devices to ensure they are fit for deployment.

Page 20 of 38



10.0

11.0

12.0

MAKE IN INDIA

The Firm shall ensure due compliance of public procurement (Preference to Make in
India) Order, dated 15.06.2017. In this regard, Railway Board letter No 2015/RS(G)/779/5
dated 12.06.2020 or latest policy guidelines on this, shall be referred.

OPERATING AND SERVICE CONDITIONS

The equipment shall be sturdy and suitable for the following service conditions normally
to be met in railway rolling stock service:

SrNo | Environmental Conditions
Parameters
1 Ambient Temperature -20 to +85 degree Celsius
2 Train Speed (Max) 120 kmph
3 Relative Humidity up to 100% during rainy season
4 Atmosphere Condition Extremely dusty and desert terrain in certain

areas. The dust concentration in air may
reach a high value of 1.6mg/m3. In most of
iron ore and coal mine areas, the dust
concentration is very high.

5 Rainfall Very high in certain areas

6 Coastal Area Humid and salt laden atmosphere with
maximum pH value of 8.5, sulphate of 7mg
per litre, maximum concentration of chlorine
6mg per litre and maximum conductivity of
130micro Siemens/cm

7 Wind Speed High wind speed in certain areas, with wind
pressure reaching 216 kg/m2 as per 1S:875-

Part 3(2015).

THE STANDARDS FOR COMPLIANCE

The following standards/equivalent standards or their latest versions shall govern the
specifications to which the equipment and systems shall comply with. Whenever there is
any ambiguity regarding interpretation of standards, procedures and norms, the stricter
of the conflicting norms shall be applicable.

Firm shall generally follow the Standards mentioned in this specification. However, the
Firm can also offer alternate standards. Firm shall submit the detailed test report,
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documentary evidences, and the justification/ evidence to establish that the same can
provide consistent output to desired level of output/ accuracy/ performance of the
offered solution vis-a-vis specified in the specification to Director General
(Wagon)/RDSO, Lucknow for obtaining approval before use.

S.No. | Standard Description

1. AAR-S-5702 / EN 50125-1 /| Standards for Electrical & Electronics
EN 60529 / IEC 60571 / IEC | Equipment
61287 / IEC 62236

2. CMMI-SVC /IRIS For service provision

3. IS 2500 For sampling plans

4. ISO 27001 For information security —management

systems

5. ISO 9001 For Quality Management System

6. ISO 9421 / as per the | Guidelines for user interface development
requirement of user

7. TIA-942 / MEITY Guidelines | For server uptime

8. BS 7608 (fatigue) For Bogie mounted equipment
EN 13749

9. EN 61373 For Bogie and coach mounted equipment
(shock and vibration tests)
EN 12663

(equipment mounted to
vehicle bodies)

EN 45545

(tire precautions)

10. EN 62311 and EN 62479 | Standards for Electrical Equipment
(exposure to EMI)

EN 50121

(electromagnetic
compatibility)

R&TTE directive 1999/5/EC
ETSI EN 301 489

11. EN 50155 For Power supply

12. EN 50126 Railway Applications - The Specification and
Demonstration of Reliability, Availability,
maintainability and Safety (RAMS)

13. NEMA-3 For Compliant enclosure unit
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13.0

14.0

15.0

15.1

15.2

Indian Railways Standard (IRS), General Conditions of Contract (GCC) shall also be
applicable while doing interpretation of the various financial, operative and purchase
conditions in executing the above-mentioned work. However, in case of conflict,
conditions contained in this specification will prevail.

REFERENCE TO VARIOUS SPECIFICATIONS

References have been taken from the following standard specification in this document:

a) CRIS 300000 wagon tender functional and technical requirement.

b) EN 50155 Regional standard for electronic equipment used on rolling stock for
railway applications

C) RDSO/2022/EL/FRS/0032 REV.’0".

d) Railway Board Specification number : OBCMS/DCM/N/1 NOV 2016

e) FUNCTIONAL REQUIREMENTS SPECIFICATION FOR UNATTENDED AXLE
BOX LEVEL ACCELERATION MEASUREMENT SYSTEM

f) ELRS/ SPEC/SI/0015 Reliability of electronics used in rolling stock application

GENERAL SERVICE CONDITIONS AND GENERAL RULES

a) IEC-60529 - 2013-08 Degrees of protection provided by enclosures (code IP)

b) IEC 60571-Railway applications-Electronic Equipment used on rolling stock

C) IEC 61287 - Railway applications - Electronic Power Converters mounted on
board rolling stock

d) IEC 61373 Rolling stock equipment shock and vibration tests

e) IEC 62236-3-2 Railway applications - Electromagnetic compatibility - Part 3-2:
Rolling stock — Apparatus

EQUIPMENT/UNIT SYSTEM LEVEL VALIDATION

Software Updates
Besides the regular updation in the software, the Firm must provide periodic software
updates that align with the latest standards set by Indian Railways or any govt. agency .

Electromagnetic Compatibility

The device should function seamlessly under all transportation conditions without
interference with electromagnetic devices, such as signalling equipments, 25 kV OHE
(Overhead Equipment for electric traction) and other wayside installations, etc.
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15.3 Gateway / Data Concentrator Unit with integrated GSM & GPS capability

Device Function Validation Certification Required
. , Drawing Approval &
Fitment in Wagon | RDSO Approval Relevant Test Reports
h
Stability of Fixation > ,OCk, a nd EN 61373 or Equivalent
Vibration Testing
Covers  aspects
such as
t t
Handle the | . (PeTatre EN 50155 or Equivalent
) humidity, shock,
Environmental . .
o vibration, and
Conditions
other parameters
Gateway / Data Ingress Prot'ection IP 67 or better
. Impact Testing IK8 or better
Concentrator Unit
. . IEC 60086 and IS 16046:
with integrated Battery Testi Part 2:2018, IEC 62133
GSM &  GPS attery Testing ar 2018,
. or Equivalent
capability —
CE Certification
. for GSM function CE Certificate
Safety on  Rail | ROHS e
) . ROHS Certification or
Operations Certification  for Equivalent
PCB and q
components
Electromagnetic IEC 61000 / 1S14700
128 and IEC 60571 or
Compeatibility ,
Equivalent
ATEX/PESO/IECE
Safety of Goods N /PESO/IEC Zone 2 or Equivalent
154 Bearing and Wheel Health Monitoring Module
Device Function Validation Certification Required
Fitment in Wagon RDSO Approval Drawing Approval
. .. Shock and Vibration | EN 61373:2010 or
. Stability of Fixation . .
Bearing and Testing Equivalent
Wheel Health Covers aspects such
Monitori
onitoring Han.dle the | as N temperature, EN 50155
Module Environmental humidity, shock, .
.\ o IEC 63211 or Equivalent
Conditions vibration, and other
parameters
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15.5

) IP 66 or better / IPX9k
Ingress Protection
or better
Impact Testing IK8 or better
ROHS Certification
for PCB and | ROHS Certification or
components or | Equivalent
Equivalent
Electromasnetic ETSI EN 301 489-1/3/17,
. ETSI EN 300 328 or
Compeatibility .
Equivalent
Safety of Goods ATEX/PESO/IECEx Zone 2 or Equivalent
Load and Tilt Detecting Module
Device Function Validation Certification Required
Fitment in Wagon RDSO Approval Drawing Approval
Stability of Fixation Sho?k and  Vibration EN 61373 or Equivalent
Testing
Covers aspects such as
temperature,
Handle the hgmiéity, shock, | EN 50155 or Equivalent
. vibration, and other
Environmental
Conditions parameters
Load and ) IP 67 or better / IPX9k
) Ingress Protection
Tilt or better
Detecting Impact Testing IK8 or better
Module Battery Testing UN 38.3 or Equivalent
CE Certification for
GSM function CE Certificate
Safety on  Rail | ROHS Certification for | ROHS Certification or
Operations PCB and components | Equivalent
or Equivalent
Electromagnetic EN 50121-3 or
Compatibility Equivalent
Safety of Goods ATEX/PESO/IECEx Zone 2 or Equivalent
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15.6  Applied/Release Handbrake Module
Device Function Validation Certification Required
Fit t i
V\17arg§rr11 1 RDSO Approval Drawing Approval
S"cablpty of Shoc":k and Vibration EN 61373 or Equivalent
Fixation Testing
Covers aspects such
as temperature,
Handle the hflmic?ity, shock, | EN 50155 or Equivalent
) vibration, and other
Environmental
Conditions parameters
. ) IP 67 or better / IPX9k or
Applied/Release Ingress Protection better
Handbrake ;
Module Impact Testing IK8 or better
Battery Testing UN 38.3 or Equivalent
CE Certification for
I({;gl;—/[lsfurg;(t)ir;ication CE Certificate
Safety on Rail ROHS Certification or
. for PCB and )
Operations Equivalent
components or
Equivalent
Electromagnetic EN 50121-3 or
Compatibility Equivalent
Safety of Goods | ATEX/PESO/IECEx | Zone 2 or Equivalent

15.7 Tank Wagon Temperature Monitoring Module

Device Function Validation Certification Required
Fitment in Wagon RDSO Approval Drawing Approval
Stability of Fixation Shoc‘k and Vibration EN 61373 or Equivalent
Testing
Covers aspects such
Tank Wagon as temperature,
Tem}.)ere.lture Handle the h}unic%ity, shock, | EN 50155 or Equivalent
Monitoring ) vibration, and other
Environmental
Module Conditi parameters
onaions , IP 67 or better / IPX9k or
Ingress Protection
better
Impact Testing IK8 or better
Safety on  Rail | Battery Testing UN 38.3 or Equivalent
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Operations CE Certification for
CSM functlo?l‘ _ CE Certificate
ROHS Certification e
ROHS Certification or
for PCB and ,
Equivalent
components or
Equivalent
Electromagnetic EN 50121-3 or
Compeatibility Equivalent
Safety of Goods ATEX/PESO/IECEx | Zone 2 or Equivalent
15.8 Door/Hatch Monitoring Module
Device Function Validation Certification Required
Fitment in Wagon RDSO Approval Drawing Approval
Stability of Fixation | o0ck and VIPIation | g 1373 1 Equivalent
Testing
Covers aspects such
as temperature,
Handle the h}lmic‘lity, shock, | EN 50155 or Equivalent
) vibration, and other
Environmental
Conditions parameters
Ineress Protection IP 67 or better / IPX9k or
Door/Hatch & better
Monitoring Impact Testing IK8 or better
Module Battery Testing UN 38.3 or Equivalent
CE Certification for
Icigl\li[lsfunCC:ri;ication CE Certificate
Safety on  Rail ROHS Certification or
, for PCB and ,
Operations Equivalent
components or
Equivalent
Electromagnetic ,
o EN 50121-3 or Equivalent
Compeatibility
Safety of Goods ATEX/PESO/IECEx | Zone 2 or Equivalent
NB: It will be binding on firm that besides above standards, offered product is suitable

for Indian Railway operating conditions. Offer of the firm should provide
unconditional acceptance towards the same.
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ANNEXURE -1

General Arrangements of the Three-Piece Bogies
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ANNEXURE -II

Diagrams of a Open Type Wagon
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ANNEXURE -III

Diagram of a Tank Type Wagon

MAX. MOVING -—
G

DIMENSION OF EXISTI
. MOVI STANDARD X CLASS
DIMENSION OF 1929 ENGINES
30
1 280

ek ! = q

¢OoF
WAGON

| O |
| ] N |

BT
(Al Y/W.

| =/
VAR

S ®

(Y
&
RS

LA \
/ \ L I |} uvn
= \ e
1400 e s 0 \ % 0019 . el
®1000 ON TREAD (NEW,
SUMMARY OF WEIGHT (ESTIMATED) M aaloN nem)
il DESCIAPTION (AL
T | BSEL W 1194 N0 AND P HATDHES [
2 [ Wk assianr 1082
3 | st cosee T WAGON DATA BOGIE DATA
& | T GUS, PPES. & (FCMPRESSON STSTTH 3 s [ fom e 620 Oim 1 [ F17ED Wi WON TSN HOH TNRE CONRE_ BATER GOUIR
5 | weRL covRETe [ || | Foe o o0 8 Gim 2 TED MTCBOUOED, JLLIE TW AR 4R B NO ATOMIE
2. | RATD PAY 10K 10 TAFE (APPR0K 22 - Ll
O [ 506 GRoeR (2 mes) e o toore 10gT ) T 3 [ st SHIL 0GE WIW CARIRDG TV FOLLER BUARNG.
7[RIV DOt 40 LIOOER ad = 4. | o0E DSCHRGE OF UMMM BY FLUGENG LNOER 205 Kg/50. Em.
B[S ASSMELY (2 s )) OF STUB SLL MND BOLSTER om & |£4. fou L {nemy) el [ REaNGE FETRE.
B | HASTOOH M) WO (4 Men) 0 9. JC6 S AL hoom) s
10| SEAR AATE (2 Nos) — | s2% 6 [ND OF WACONS PR TRAN (585 VETERS) a1
11| INCER FRAME COURETE (5.M.-6 70 10) 1m0 7. | PAY L0 FER T i
12 L LOUPEUENTS M) 9T 063 (S SA0SS:LOvO; PR T ELLUL
13 | s o BRaE RO — )
16| NI TRAME BT WRS (3% 12 4 13) 13 | 1
15, BOGK COURLTE EAGLLONG SPHNGS, WHILLS A MILES M0 MWL 30055 (3 4212 BOGIE DATA
16, CRC COMPLITE W UNCOURING. CEAR {NON TRANGIN) (e )
L [T 0F DOTW OF GGE TRAME {CENTER) FRON RL 165 mm
17.| 10° CENTRE PMOT (2 Mos.)
2 | DEINCE P AL TD T0P PYOT 1
I B ARE A1 3 | CSIKE FROM RL 70 1P OF SOE BEARER 46 mn.
19 NOPTER
2 AL 08 W 18 her) 4 WO O snes. bkl
EOLSTIR A0 SMUBEER, SPONG (SR GHOUF F06 2028 NILE LOWD) g o
21| BOGE COWAET (2 W) (5 Mo 16 10 20) == o | o 145 -
2 | \OTTNAL WEGHT TUE %0 ILLNG TOLIRMAGE %) | me Ty .
b b o] b | 0 Ov L SEAT 210 .
24 P 100 = | M OGIE ALUMINA WAGON TYPL 'BTAP'
- e [ s0e oncn cusmeet Lo
25 | caess (000 — | um
26 AL 100 (Whck — | om DIAGRAM
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MAX. MOVING DIMENSIONS OF

EXISTING STANDARD "X™ CLASS
ENGINE

MAX. MOVING DIMENSIONS

4285 (LV.) FROM RAIL LEVEL

g =Y o= 7 oY
RL N\ "/

| Sl
2000 WHEEL BASE
2515

12970 CRS. OF BOCIE

18000 _OVER HEADSTOCK

18929 OVER COUPLING FACES

SUMMARY OF WEIGHTS (ESTIMATED)

WEIGHT IN (TONNES)
VARIANT—A | vARIANT-B T
5.04 5.04
775 .75
1930 19.30
BRAKE GEAR COMPLETE (ICLUDING AR BRAKE PIPE C1C) | 0.65 0.55
1.644 1.644
11.08 11.08
045 0.45
0.09 0.09
050 0.60
41.60 41.60
PAY LOAD WITH A Sp. Gr. OF 0.499 AT 55°C 3760 37.60
CROSS LOAD 79.2 792
AXLE LOAD 198 @ 19.8
TOTAL VOLUMETRIC CAPACITY OF BARREL (Cu. M) | 79.48 7948
?SPACE AT 55T 5% 5%
'TRACK DENSITY PAY (t/m) 1.986 1986
TRACK_DENSTY GROSS {1/m] 4184 @ 4184
C.G.FROM R.L_(EMPTY), IN METERS .60 160
C.G. FROM R.L (LOADED), IN METERS 2.03 203

MAX. MOVING DIMENSIONS _Of

LEADING FEATURES

1. LADING =UQUEFIED PETROLEUM GAS
3 Db "PHpERtRRe 23796 kgyens
. WORKING PRESSURE =15.85 Ko/CM2 (225 Ibs./sq INCH)

TESI PRESSURE =22.10 _m_.\

SCECIICATION FOR DESIGN, =I5 2825-60 (WITH LATEST AMENOWENIS)
MANUFACTURE & INSPECTION (APPLICABLE FOR CLASS—| PRESSURE VESSEL)
LOADING TEMP. OF COMODITY=———~—————————

STEEL USED FOR BARREL
AND ATTACHMWENT

@~ S

GR. 70 SUITABLE FOR LOW TEMP. OPERATION
TOGETHER WITH SUPPLEMENTARY REQUIREMENT
5-5 OR EQUIVALANT,

% N S _.qms =95% OF TOTAL VOLUME

VOLUME
10. MAX, LOADING CAPACITY BY =37.60 t
WEIGHT
11. BARREL INSULATION =NONE
12. LOADING AND UNLOADING  =FROM TOP ONLY
13. DOME FITTINGS *SAFETY VALVES.
*LIQUID GAS VALVES.

*LIQUID LEVEL GAUGING DEVICE
*EXCESS FLOW CHECK VALVES.
SSAMPLING VALVE WITH ACCESSORIES.

14. CBC. USED

=BS. 1501-224 GR. 32A LT.30 OR ASIM A-516

EXISTING ﬂmﬁﬁ_ﬂmo X" CLASS

115
-

4285 (LV.) FROM RAIL LEVEL

—

4004 {LV.) FROM RAIL LEVEL
3682 (LV.) FROM RAIL LEVEL

3081 FROM RL|
4115 FROM R

3797 (LV.) FROM RL

INFRINGEMENT TO MAX. MOVING DIMENSIONS OF 1929

O PRELIMINARY SKETCH|

ONLY FOR PROTOTYPE
APPLICATION
UNDER GUIDANCE OF R.D.S.0. (WAGON)

SUPERSEDED BY

0]

@ | - |WD-17066|No, WD-09( “10/17 SopersroesJowii] BOGIE L.P.G.TANK WAGON TYPE 'BTPGLN
@ | = [WD-15051| REFERENCE OF BIPGLR DELETED. 1 s T,
— [ WD=13011| REFERENCE OF BTPGLR ADOED 5713 e e
% ~[WD-01070] CHANGE WEIGHT 19.8 WAS 70.32 & 4.184 WAS 4.19]7/94 o O
— | WD=99005| DRG._REVISED. 1/99 | [ DIAGRAM
~[WD-94063] DRG. REVISED. 7734 oA L -
0] WD-94017] DRG. REVISED. 2794 D.5.0.
A, | T | . BESCAPTION at Tsoer s | B- C- | [w] WD-93047-S-51
.
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Annexure-IV

Diagram of a Flat Type Wagon
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1 BRMAE DL SHCHEN 00T, SHEw) LOADING PATTERNS OF BFNS WAGON
000 G S No.Loanig conomion [ rﬂb# Mnlgmﬁﬁs. uﬁlwﬁgﬂl " %ﬁﬁ.%oﬁéﬁ?
DATA (BOGIE) o e ez shunos 1. | SwGte PockiT 2 2
HEXAT OF BOTTON ¢ B0GL FIAME 1w L A GENtRE | 109 SUMMARY OF WEIGHT (ESTIMATED)  |Aee| e | rinos | 2 | oowBiE Poo | 32 32 (6489 EYE STRAP{TENSION=1,6TON) - _{ -
ISUICE FROM.Ric (0 TOR. OF PUOT 928 1@ | e rome cuEE Wi B0or 105, SGE SIS, SeLs w0 roce ot | 13436 | 13806 | 133 | : . N © o
DISTANGE 7RO AL T0 10P OF BOGE SI0€ aaser| 000 1@ ' o meron cousues ol (- Towstonan vier & wo owT oows [ 1,32 ] 1,32 | 1.32] @ 3. | DOUBLE POCKET 32 32 64.89
[HEXGHT (F SPRNGS 267 |®  [GRume CeAn o UTRMIE M AR SRAKE EQUFMERT WCLLDRG RFFE FIC .Q 3& 0.758 T | TREE Pocker 2 ET 2% | 64.89
BCGES COVRLETE EOUEFT FS WELS & WACS, AW NATES & GONE s aiey | 2412 | 3477 | 3472 S
W OGS BRAKL GEAR CONPLETE 500 | 0500 | 0.500 5. | FOUR POCKET 22|20 20 | 22 | 6489 —
Ubﬁb}EmmZ,v TM FOUR FAR OF WAEFLS & AXLES | BEARNG 080 | 5.080 | 6.080 6. | FIE POCKET 19119 * 11 119 | 19 |6489 A f ”\4
VEIGNT OF GO, FROM RL @ AWPTER 0,097 ] 0037 | 0.092 A Bhvah S Tl Kt bsdtincinid 1 @m
CTAE FTREEX NEEL FLWWGES WO FLON |225 51(8) BOSTER, SPANGS A0 SHUBBER SPAING 0,368 | 0.368 [ 0,368 NalE- ﬂﬁ %a L REFER W05 R N ®M
SSUME SN 1P & AW SOE EENERS | i W T0P SR PROTS 0224 | 0.224 | 024 32 32 TOW DAL SHKL € LOHED W 1ST MO STH FOOET (LY, F T WO 5
TOP OF THE SOLE BAR [ressj@® AT AT 7671 26.71] 26.71 SERE COLI8 MO ORI NI, MO (R DL MOl =
ARG CHRITY 5457 [ 6449 | 6489 - 7
GAUSS WDGHT PER WETER RUN OVER COUPLIVG FACES 5.55/6.2516.25 | = =
RATIO OF CARRMING CAPACITY TO TARE 2.043| 2429 | 2428 o1
CROSS WDGHT AS PER AXLE LOAD 1.7 1.6[91.6 ~
=
wm PER_BOGIE SPRING GROUP COMPOSITION, FRICTION WEDGE AND SIDE SEARER DETALS b Dy T b B —
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Annexure-V

Diagram of a Covered Type Wagon
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) f 5 » o — |
by 3l g = R S
pfl= I t T < —— e e
230 e ey 2 58 s
sl 10 chw _IFL_
S Y0 S
—— —— . 2L OV AT
DESIGN 'A'w |gDESIGN 'B' BOGIE DATA CASNUB 22HS ( TARE) mm. S.NO, WAGON DATA (TARE) mm.
ol A — o
SUMMARY OF WEIGHMTS (ESTIMATED)  FLY ‘)m.‘ﬁ CEMENT™IFLY ASH | CEMENT WT. OF BOTION OF BO0GE FRANE FROM RL. AT CENTRE 165 “ HOGHE OF n;i..gﬂ ﬁ” ,”.L_oﬂ h “ww
UNDERFRAME, 800Y S0€, ROCF , BOOY ENDS, HOPPER, 10.43 10,63t 10.931 1083t DISTANCE FROM RL TO TOP  OF TOP PNVOT 933 = ”h._m;ae-.nﬂ ... BETWERD) x‘iﬂrn 3 3 ATE =
- S : . i -
AEFRIATION SYSTEM,DISCHARGE SYSTEM COMPLETE ETC. BETANCE. FRON RL T0-T0P OF S0 BE S BETATEN BOTTOM SIDE GEARE!
MBS, AR BRAKE EQUPMENT INC S FIPING ETC 5
BmB R BRAKE EQ LUDING FIPING € D65 a.sst oEst .85t HEHT OF SPRINGS r e
CHC.COMPLETE (KON TRANSITION) WITH YOKE AND o gipat - - WEEL OW ON TREAD T OATA FOR DESIGN A & 8
DRAFT CEAR ) = ) S.NO,| DESCRIPTION ARIABLES[DESIGN A |DESICN 8
e —— WHEEL D ON TREAD (COMDEMNING SIZE} 06 R T Tl et o
E L
— 04 OF WHEEL SEAT 210
| FOUR_PAIRS OF WHEELS AND AXLES o 7 |LENGTH OHER HEAD STOCKS 2 | o784 am | 10034 ma
EICHT CATRIDCE BEARING UNITS AND ADASTERS. to.at 10,8t 0.8 10,8 JOURNAL CENTRES ol 3 |LENGTH CHER SCRERAR L3 | 1cost mm| 10341 ma
| BOLSTER SPRINGS AND SNUBER SPRINGS | .| JOURNAL SIZE 1441278 4 [LENGTH OVER COUSLING FACES { MOW-TRWNSTION) L4 | 19713 m 10883 mn |
CENTRE PWOT_ASSEMBUIES 5 [cEvan wae 5 [Tasa s mm 650 wm
BOGIE BRAKE GEAR COWFLETE N - TOC8 mm| 10658 me
ANLE_LOAD(CESIGNED) 238 | 2235 | 2w m| MO & 1L HERLIOGER: SES 1] beoiin Rewndio
FSTMATED TARE 25 2t 23.2¢ 237 23.7% THE WACON 5 FITIED MM [ 7 |uwcTh EETWEEN WLET HATCHES FTAE
VOLUMETRIC_CAPACITY 758 Cum 758 Cum|77.68 Cum]i7.68 Cum) wﬂaﬁwe ER.@S EQUPYENTS FITTED MTH BME.S.
DADABLE T {14 172, : = -
B 728 Cam 728 Cumizes Sum. P08 SO 17 o TENSLE {NON TRINSTIN TYPE CENTRE BUFFER COUPLER)
T3 : WITH HIGH CAPRCITY DRAT GEAR.
anwmm umw_ﬂ hww.{n«»n\ BUN_OVER COUPLING FACES | &, u@%u.,w. A uww._.s A ww_%_[ .mlw,mw.m - o m.wr,u _nmimn.nz_a. W s e 6 /e
| GROSS: WaGcHT DER . METRE SUN (OVER DONFLING > FAGES § A S B L2 L S— 1 LA L 3 PRELININARY SKETCH| ATLEATGR
RATIO CF CASRYING CAPACITY 10 IARE 285  |2a5 286 128 |4 THE WeoOm DESIN IS MTHR THE NALD. 10-2004, AS SHOWN AT ! ¥ USSR OURMTST_or LS, {veus)
| DSTANCE OF C.G. FROM R.L._{EMPTY) 1280 _mm | 1280 mm | 1283 mm | 1280 mm —— ] HOGHE OVERED FLY ASH/CIMENT WG TYFE 95T
| DISTANCE OF C.G. FROM R.L {LCADED) 2000 mm | 2152 mm_| 2000 mm | 2152 mm 5. THS WAGON & USED FOR TRANSPORTATION OF FLY ASH/CEMENT [ v
NO. OF WAGONS FER TRAM 58 58 |56 |56 N-LOOSE: COMDMTION NTH: AR ASSISTED, GRITY. BRHAGE.. byt DIAGRAM
FAY_LOAD FER TRAIN KT Fotot | 99385 | 3380
R.0.5.0.| GROUF
B.G. "y WD-07054-S/02
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SUMMARY OF WEIGHTS (ESTIMATED) DATA (WAGON) e 1 5
e o VA S O o
UNDERTRAME, BO0Y SOLS ROOF & ENDS COMPLETE | 69 L 651 |70t HEGHT (7 CENTRE LNE OF CENTRE EUFFER COURLER non 2 B
FLOOR PLATES. 103 t. 103t 108t [FROM RAL LEVEL |
UNDERFRAME BRAKE GEAR, AR BRAKE EGUIPMENT CSTance o TWEEN WHEEL FLAGE AN BOTTOM OF FLOGK o |
INCLUDNG FIPAG. 0.1 0851, | 0851 CISTANCE SETREEN T0F & BOTIOM SIDE EEAJERS. [T b2 lur —
TWO CBC.COWPLLTE (VN TRANGITON) WiTH YOKE AND| | o e e UECHE T TOB OF : SOLL AR AT, BO0K. OOV FROICAL i L | i
DRAFT GEAR. 2 32 |13z DSTAIEE SECON LOWGST TG (BIGE PULL RO SATETT | 155 et | g
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%m%wﬁmmmm n.ﬂu“m_”m&;a CENTRE PIVOTS 5TIOW FLINGE AXD T0P OF BOGE SLE FRAVE AT CENTRE LW R e ! W m'
AL AR B RRLAS > 7 3! BETHEE 3 (CROSSH =2 w3 =5 sla8
o CaTaGe s TS a0 RIS | | 108|108 v 10w et | R SO S G S B e : ™ e | (e
BOLSTER SPRINGS AND SNUBER SPRINGS {CAMEER OF UNDER TRANE (WEASURED FROM HEAD STOCK TO | 10 = o e 01
CENTRE FIVOT ASSEMELIES THEAD STOOK =9 R.L.
HOGIE BRAKE GidR COMPLETE MINIVUM CLEARRNCE BETWEEN MHEEL FLANGE AND NEAREST %0 mm DETAIL_AT 'Y’
VOLUMETRIC CAPACITY 95k cum __|925¢ cum [254 cum) LNOER FRAVE MENEER IN (OADED CONDITON AT 10 CURVE o DETAIL_AT ‘X'
FSTIMATED TARE 0Bt |2061 2081 |
CROSS WEIGHT 5 PER AXLE LOAD (22044 9160 (9160 £ [9180 ¢ i
CARRTING CAPACIT lzsd] T8t |71 708 1 DATA (BOGIE) I Sn.0)
GROSS WEIGHT FER METRE RUN OVER COUPLING FACES | B35t [#35t 835 ¢ i HEXGHT OF BOGIE SIDE FRAME BOTTOM 1e=
RATIO OF CARRYMNG CAPACTY TO TARE o FI
e GISTANGE FROW R, 10 _T0P OF T0P PNOT [
DISTANCE OF GG, FROM RL rﬁnzv:v DISTANCE FROM RL. 70 TOP OF BOCE SIOE BEARER [Z3
DISTANCE OF €= n»m‘.ﬂﬂxb.._r\rﬂrcﬂhww‘uv HEIGHT OF SPRING TOP ON EACH BOGE FROM R.L, S35 |
NO._OF WAGONS N 636m TRAN | 3
PAY LOAD PER TRAM [ a0t (At L 4106 t NOTE: -
) i It~
FOm voTV
5 @ . TWA PPE CRALUATED RELEASE AR ERACE STSTEM [ Preuner seere e
o e 2. HGH TENSKE (WON TANSTXR TYPE CENTRE SUFTER COUPLER, O L T I oot 1030, (o)
W INCLUDES Wi, OF BOGIE WITHOUT BOGE BRAKE GEAR AND 5 T Rl N, M T thoie s Bt e s 13 AN TYPL 'BCNNL
WL of BUSS WITHOUT APW, APM RESERVOIR AND HOSE FPES W LAIEST AN O e ek O R NN I o
4 THE WAGON DESTH RERAGES THE WD 10-2004, 45 SHOWN AT =] Ul w100 (e NP LA T 8
DETALS AT X & 1 . | oo o o e ot | i o DO
@ 5. 05 WO OF [00R ARRRNGENENT & DETALS. 45 SHOWK N DESKN D BT L) 0 DIAGRAM
OF RS, WI-0076-5-01 AT, OF LATEST ALTERKTION. e
@b THS LALSAW IS M50 WFLCIELE FOR SINGLE FISE GRADUATED RELEASE 2 ) . ¥.0.5.0.| GROTF
AR BT SYSTN O - [t i B.G. | WD-06076-5-02|
I [t e ) e | e smn |2 (W)
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