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[bookmark: _Toc199181512][bookmark: _Toc225160007]Introduction
1.1 [bookmark: _Toc199181513][bookmark: _Toc225160008]Purpose
The purpose of this document is to define the customer requirements for RHMS for ISTRAC with reference to the customer PO dated 17/02/2026, signed on 19/02/2026, received on 20/02/2026.

1.2 [bookmark: _Toc199181514][bookmark: _Toc225160009]Scope
The solution provides remote health monitoring of gearbox attached to the satellite dish antenna by sensing the vibration and surface temperature and analysing these parameters to identify the cause of gearbox issues and generate early warning before catastrophic failure thereby enabling preventive maintenance. 
The vibration analysis is carried out by sensing the vibration through tri-axial accelerometers fixed at the input and output of gearbox and captured by a data acquisition device and processed and analysed by computer software. This data is correlated with the gearbox surface temperature to understand the root cause of the problem. Specific algorithms related to gearbox analysis is carried out in the analysis software which enables the operator to get the health status easily and in real-time. 

[bookmark: _Toc199181515][bookmark: _Toc225160010]Acronyms and Definitions
1.3 [bookmark: _Toc199181516][bookmark: _Toc225160011]Acronyms
	Term /Acronym
	Explanation

	QMS
	Quality Management Systems

	QC
	Quality Control

	QA
	Quality Assurance

	PCB
	Printed Circuit Boards

	OEE
	Overall Equipment Effectiveness

	LED
	Light Emitting Diodes

	RHMS
	Remote Health Monitoring System

	ISTRAC
	ISRO Telemetry, Tracking and Command Network


[bookmark: _Toc199181517][bookmark: _Toc225160012]
1.4 Definitions
	Embedded Systems
	An Embedded System is an integrated system that is formed as a combination of microprocessor based electronic hardware and software designed to perform a specific function.

	Deliverables
	Deliverables are tangible objects or services produced as result of project activities

	Project Management
	It is the process of planning, organizing, staffing, monitoring, controlling and leading a project

	Project
	A Project is a defined set of activities to meet the pre-defined objectives


[bookmark: _Toc199181518][bookmark: _Toc92281721][bookmark: _Toc92281196][bookmark: _Toc225160013]
Product overview
[bookmark: _Toc225160014]3.1 Hardware Scope
1. mDAQ3 with 6-channel accelerometer inputs and two temperature sensor inputs 
1. 24 VDC Power Input 
2. 3-channel accelerometer inputs, one channel electrical input 
3. One channels 4-20mA input for temperature sensor 
4. 10/100mbps Ethernet   
5. USB Host  
2. Triaxial Accelerometers – 2 nos
3. Temperature sensors – 2nos
4. Desktop Computer System
5. 4-port Ethernet switch
[bookmark: _Toc225160015]3.2 Software Scope  

1. Envelope Analysis
2. Time-Frequency Analysis
3. FFT (Spectrogram plot)
4. Time Series plot
5. Statistical Computation - rms , peak, peak-peak
6. Gear Mesh Frequency and Sidebands
7. Gearbox Temperature
8. Threshold Setting and Audio/Visual Alarm
[bookmark: _Toc92281722][bookmark: _Toc92281197][bookmark: _Toc199181519]
[bookmark: _Toc225160016]Functional requirements of Embedded Device
[bookmark: _Toc199181520][bookmark: _Toc112773639][bookmark: _Toc92281198]
1.5 [bookmark: _Toc225160017]Power supply Input
[bookmark: _Toc112773640][bookmark: _Toc92281200]The embedded device is preferred to have an input supply of 24VDC. The power supply shall be available from the panel. ELPIS to provide the maximumpower consumption of the device and shall be a maximum of 10W.
1.6 [bookmark: _Toc199181521][bookmark: _Toc225160018]Sensor inputs
The data acquisition device to be directly interfaced with tri-axial accelerometers and temperature sensors and should be very close to the gearbox, not more than 2meter cable distance.
1.7 [bookmark: _Toc199181522][bookmark: _Toc225160019]Control Outputs
No control is required from the device.
1.8 [bookmark: _Toc199181523][bookmark: _Toc112773641][bookmark: _Toc225160020]Data Communication
Ethernet communication between the desktop computer and sensor data acquisition unit is required.
1.9 [bookmark: _Toc92281204][bookmark: _Toc199181524][bookmark: _Toc112773642][bookmark: _Toc225160021]Storage
No data storage facility is required locally. All the history of data should be available at the desktop computer
1.10 [bookmark: _Toc199181525][bookmark: _Toc225160022]Device Status Indicators
The embedded device is required to provide health status though LED indications as follows. 
1. Power ON
2. Device Data Posting Status
3. Server connection status
1.11 [bookmark: _Toc199181526][bookmark: _Toc225160023]User Interface
No user interface required at the embedded device.  The VAS Application software provides the user interaction. The users are 
1. Admin
2. Operator
1.12 [bookmark: _Toc199181527][bookmark: _Toc225160024]Test and Debug Interfaces
The device provides console debug data about the device operation through a USB interface.
1.13 [bookmark: _Toc199181528][bookmark: _Toc225160025]Device Configuration
The device should be enabled with a configuration facility for the user to set the communication credentials, preferably using USB.
[bookmark: _Toc225160026]Functional requirements of Application Software
1.14 [bookmark: _Toc199181530][bookmark: _Toc225160027]Parameter Definitions
1.15 [bookmark: _Toc199181531][bookmark: _Toc225160028]User Credentials (Software Login )
1.16 [bookmark: _Toc225160029]GUI Requirements
1.16.1 [bookmark: _Overall_Summary_Dashboard][bookmark: _Toc225160030]Real-time graphical representation

1. Envelope Analysis
2. Time-Frequency Analysis
3. FFT (Spectrogram plot)
4. Time Series plot
5. Statistical Computation - rms , peak, peak-peak
6. Gear Mesh Frequency and Sidebands
7. Gearbox Temperature
8. Threshold Setting and Audio/Visual Alarm

1.16.2 [bookmark: _Toc199181545][bookmark: _Toc225160031]History / Reports

1.16.3 [bookmark: _Toc199181550][bookmark: _Toc225160032]System Health Status
1.16.3.1 [bookmark: _Toc199181551][bookmark: _Toc225160033]Device Status
1.16.3.2 [bookmark: _Toc199181552][bookmark: _Toc225160034]Gearbox health Status

1.17 [bookmark: _Toc199181554][bookmark: _Toc225160035]Debug / Maintenance / Software Update
1.18 [bookmark: _Toc225160036]Alerts (Pop-up window)

[bookmark: _Toc199181561][bookmark: _Toc225160037]Mechanical Requirements
The requirements of enclosure, External Interfaces etc. are described here.
1.19 [bookmark: _Toc199181562][bookmark: _Toc225160038]Enclosure
The enclosure is preferred to have ABS/metal.
1.20 [bookmark: _Toc199181563][bookmark: _Toc225160039]External Interfaces
The device should have interface to power supply, Ethernet, accelerometer and temperature sensors  
1.21 [bookmark: _Toc199181565][bookmark: _Toc225160040]Device Mount
To be decided during pre-installation visist.
[bookmark: _Toc112773647][bookmark: _Toc199181566][bookmark: _Toc225160041]Other Specific Requirements if any
1.22 [bookmark: _Toc199181567][bookmark: _Toc225160042]Customer’s Scope:
1. Availability of 230VAC power outlet at antenna tower
2. Support for installation and testing.
[bookmark: _Toc199181568][bookmark: _Toc225160043]Standards Applicable if any
No.



[bookmark: _Toc225160044]Requirements Specification:
	Req No
	Abstract requirement

	REQ001
	mDAQ3 with 6-channel accelerometer inputs and two channel temperature sensor inputs, 24VDC power supply 

	REQ002 
	Tri—axial accelerometers

	REQ003
	Temperature sensors

	REQ004
	Cables for Ethernet and sensors

	REQ005
	Desktop Computer system

	REQ006
	4-port Ethrenet switch

	REQ007
	Envelope Analysis

	REQ008
	Time-Frequency Analysis

	REQ009
	FFT (Spectrogram plot)

	REQ010
	Time Series plot

	REQ011
	Statistical Computation - rms , peak, peak-peak

	REQ012
	Gear Mesh Frequency and Sidebands

	REQ013
	Gearbox Temperature

	REQ014
	Threshold Setting and Audio/Visual Alarm



[bookmark: _Toc225160045]References
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[bookmark: _Toc225160046]Annexure 
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