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ARAI has received prestigious Centre of 
Excellence Award - Jury Recognition, presented 
by ET Auto on 23rd June 2026 in Bengaluru during  
7th ET Auto Tech Summit. This honour celebrates 
ARAI’s engineering excellence, advanced testing 
infrastructure and sustained contribution to 
future-ready mobility.    

 
ARAI’s recognition highlights its leadership in 
building world-class, industry-accessible R&D 
capabilities and strengthening India’s automotive 
innovation ecosystem. 

 
 
 

 
Figure 1: Vehicle Platform Development through HIL testing 

 

Drivetrain Development Centre: Accelerating Innovation from Concept to Validation 

ARAI’s Drivetrain Development Centre (DDC) is a one of its kind facilities established to support development 

and validation of drivetrain components in India.  Open to OEMs and component manufacturers, it combines 

advanced equipment with specialized engineering expertise to reproduce vehicle-like operating conditions and 

enable reliable, system-level evaluation. 

The DDC has supported customers in developing electric-vehicle reduction gearboxes, commercial-vehicle        

e-axles, transfer cases, rear axles and heavy-duty longitudinal transmissions. Its capabilities span power-loss 

measurement, efficiency assessment, durability and life evaluation, NVH and validation of advanced vehicle 

functions — helping customers move from concept to confidence with greater speed and precision. 

Driving India’s mobility future:  The Centre of Excellence Award is a proud endorsement of ARAI’s manpower, 

infrastructure and pursuit of engineering excellence.  It reinforces ARAI’s role as a trusted technology partner 

to the automotive industry — advancing indigenous innovation, accelerating product development and enabling 

safer, cleaner and smarter mobility solutions for India and the world. 

 

 

 

❑ ARAI Wins Prestigious Centre of Excellence Award at ETAutoTech Awards 2026 for 

Drivetrain Development Centre (DDC) 

  



 

❑ Functional Testing of Tyre Killers at ARAI’s New High Energy Impact Test Facility @ ARAI- 
MRC, Takwe 

 
Tyre killers (also known as spiker barriers or axle breakers) are devices installed at vehicle entry and exit points 

across sensitive infrastructure to prevent unauthorized vehicle access. These devices typically consist of 

hardened steel spikes, which allow one-way traffic enforcement where vehicles can enter from one side but are 

prevented from moving in the opposite direction. 

Since tyre killers are deterrents for reducing vehicle speed and not actual hostile vehicle mitigation (HVM) 

products, there is no prevalent standard to qualify their functionality before product acceptance. Current 

qualitative requirements of Ministry of Home Affairs for tyre killers mention functional testing of tyre killers by 

driving a vehicle over them and ensuring that all radial tyres of the vehicle get punctured, but do not mention 

additional details (mass, velocity, etc.). Further, there is no test facility in India where this test is / can be 

conducted. 

Taking cognizance of this operational gap, ARAI has developed competency and operating procedures for 

completing these functional tests for tyre killers at its High Energy Impact Test (HEIT) Facility at ARAI-MRC, 

Takwe. ARAI has developed detailed test methodology and checklist including attacking vehicle parameters, 

test outcomes and inferred results and submitted to Bureau of Civil Aviation Security (BCAS). Further, 

competency demonstration test on sample tyre killer was also conducted at the HEIT Facility recently. 

With this, ARAI is now in a position to support the security industry by performing functional qualification tests 

for tyre killers and other such devices at its HEIT Facility. 

 
 

 
 
 
 

 

 
 

 
 

 

 

 



 

Modern vehicles are no longer purely mechanical machines — they are networks of electronic control units, 

sensors, wireless interfaces and software that communicates constantly, both internally and with the outside 

world.  This connectivity brings enormous benefits, from advanced driver assistance to over-the-air updates, 

but it also introduces new attack surfaces. Threat Analysis and Risk Assessment (TARA) is the structured 

methodology automotive manufacturers and suppliers use to identify cybersecurity threats to a vehicle, evaluate 

the risk they pose and determine appropriate counter-measures before those vehicles reach the road. 

Why TARA Is Critical in Automotive 

A vehicle compromise is not just a data breach - it can directly endanger the safety of drivers, passengers and 

pedestrians. Attacks on braking systems, steering or engine control are safety-critical scenarios that have no 

equivalence in most other industries. This is why automotive cybersecurity is now a formal regulatory 

requirement. Standards such as ISO/SAE 21434 and AIS 189 require manufacturers to perform TARA as a part 

of documented Cybersecurity Management System (CSMS), covering vehicle's entire lifecycle from concept 

through production and decommissioning. 

The Automotive TARA Process 

• Item Definition - Define the system under analysis, such as a telematics unit, infotainment system or 

ADAS module, including its boundaries and interfaces. 

• Asset Identification - Identify cybersecurity-relevant assets: ECUs, in-vehicle networks (CAN, Ethernet), 

wireless interfaces (Bluetooth, Wi-Fi, cellular), and the data they handle. 

• Threat Scenario Identification - Identify how each asset could be attacked, such as spoofed CAN 

messages, unauthorized firmware flashing, or remote exploitation via a cellular connection. 

• Impact Rating - Assess consequences across four categories: Safety, Financial, Operational and Privacy 

(often abbreviated S-F-O-P). 

• Attack Feasibility Rating - Estimate how feasible  attack is, based on the factors such as required 

expertise, equipment and time or using an attack-potential-based scoring method. 

• Risk Value Determination - Combine impact and feasibility into an overall risk value for each threat 

scenario. 

• Risk Treatment Decision - Decide whether to reduce, share / transfer, avoid or retain each risk and 

define the resulting cybersecurity goals and requirements. 

Example: Impact Categories (S-F-O-P) 

ISO / SAE 21434 evaluates impact across four dimensions rather than a single severity score. A simplified 

illustration is shown below : 

Category Example Consequence 

Safety Loss of braking or steering control while driving 

Financial Warranty claims, recalls or fraud enabled by the exploit 

Operational Loss of a vehicle function, such as navigation or climate control 

Privacy Unauthorized access to driver location or personal data 

 

 

  

 

 

 

❑ Threat Analysis and Risk Assessment (TARA) in Automotive 
Securing the Connected, Software-Defined Vehicle 



 

 

Introduction 

  

Electric Vehicles (EVs) are widely accepted as future of transportation due to environmental benefits, lower 

running cost and technological advancements. EVs produce zero tailpipe emissions, which effectively reduce 

air pollution and contribute to cleaner environment and reduce carbon footprint of transportation. EVs are much 

cheaper to run than gasoline-powered vehicles. Due to these benefits, national governments are encouraging 

EVs by providing incentives and tax benefits which reduce the cost of ownership. As we move towards 

renewable energy sources, EVs are more environment-friendly.  

 

Electric Vehicles (EVs) have limitations pertaining to driving range compared to gasoline vehicles.  This means 

EVs may need to recharge more frequently and may anticipate challenges for long journeys. In this regard, 

Specific Energy Consumption (SEC) is a key parameter for evaluating efficiency and performance of EVs, which 

refers to the amount of energy required to drive the vehicle over a certain distance, usually measured in Wh/km 

or kWh/km. Lower SEC extends range of EVs, hence improvement in SEC is a key parameter to extend the 

range of EVs. In SEC improvement, it is a must to understand energy consumed by various aggregates, viz. 

motor efficiency, differential loss, vehicle drag, tyre RRC, Electric Power Assisted Steering (EPAS), regenerative 

braking, weight, etc. that play a major role and hence understanding each contribution, provides information 

about the areas to work in.  

 

Hence, scientific energy audit approach will help to understand the battery energy flow (Battery-to-Wheel: BTW) 

so that R&D initiatives can be taken up with right approach.  

 

ARAI has carried out electric truck energy audit for vehicle SEC, energy distribution and identifying probable 

improvement areas. This work has been carried out in collaboration with Indian OEM, brief approach followed 

in this exercise is given in the following flow chart. 

     

 

 

 

 

 

 

 

❑ Simulation Approach in Selection of Optimum Aggregates and Improve Specific Energy 

Consumption (SEC) 
 

 

Where TARA Fits in the Vehicle Lifecycle 

TARA is not a one-time  but a continuous activity. It begins early in concept development, where it informs 

vehicle's security architecture and is revisited throughout design, verification and production as the system 

matures. After the vehicle is in the field, TARA is updated whenever new threat intelligence, vulnerabilities or 

incidents emerge, feeding into the manufacturer's ongoing monitoring and incident response obligations under 

AIS 189. 

Conclusion 

In the automotive industry, TARA has evolved from the best practice into a regulatory necessity. By 

systematically identifying threats, rating their safety and business impact and deciding on proportionate 

countermeasures, manufacturers and suppliers can build vehicles that are resilient to cyberattack from the 

earliest stages of design. As vehicles become increasingly connected and autonomous, a rigorous, well-

documented TARA process is central to keeping both the vehicle and the people who depend on it safe. 

     

 

 

 

 

 

 

 

 

 
       
 

 

 
 

 

   

 

 

  

 



 

 
 

Motor Efficiency and Optimum Operating Zone: Motor efficiency map generated as an input to 1-D vehicle 

model. Model predicts the operating zone, which will be a key outcome to assess and select  right motor for 

definite application.  Figure 2 shows motor efficiency map and vehicle operating zone. 

 

 

 
 

Most of the real drive operating points fall 

in low motor efficiency zone. Selection of 

motor plays a critical role in improvement 

of Specific Energy Consumption (SEC) in 

Wh/km. 

 

Vehicle Coast down Simulation: Vehicle model was built in GT-Drive and coast down model calibration was 

carried out to calculate actual RRC of the tires fitted on the test vehicle and drag coefficient value with fixed 

frontal area. The model correlated within 1.5% of values derived from coast down test. Figure 3 shows the 

vehicle coast down model.  
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Other Input Data Required for Vehicle Model Preparation: In addition to motor efficiency map, coast down 

values, tyre RRC and other inputs such as battery parameters (cell capacity, cell construction & strings, total 

battery capacity, charging & discharging rate, battery pack details and cell information), power consumption of 

EPAS, air compressor, DC-DC- Buck and battery chiller are required to build more accurate model.  

Electric Vehicle Model Built: 

Electric Vehicle model was built 

in GT-Drive (shown in Figure 4) 

with generated data. Quality of 

input data plays crucial role in 

predictions and gives directional 

information to improve vehicle 

level SEC.  

Assessment carried out for 

finding energy losses by various 

segments of vehicle – air-drag, 

rolling loss, motor and differential 

contribution, chiller, DC-DC buck, 

etc. 

 

 

 

Base Vehicle Energy Audit Comparison – Using Road Load Constant vs. Cd-RRC: Figure 5 shows energy 

distribution comparison between Road Load Constants vs. Cd-RRC.  Simulation output is very well matched to 

proceed with further analysis. 

 
Figure 5: Base Vehicle Energy Audit Comparison – Using Road Load Constant vs. Cd-RRC 

 

 
Figure 6: Energy Distribution with low RRC Tyre 

 

 

 
Figure 6 shows the improvement in power at 
wheel with 6% ~6% lower RRC. With low RRC, 
about 9% improvement in power at wheels was 
observed.   
 

 

 

 

 

 

 

 



 

Observations with different – Differential RAR:  

Sensitivity of different differentials with Rear Axle Ratios – RAR varying from 4.5 to 5.8 was studied and found 

that impact of RAR on SEC is negligible and other observations are, 

• For the same time, total distance travelled is on lower side with low RAR 

• Increase in acceleration with increase in RAR 

• Increase in gradeability with higher RAR. 

 
No change was observed after RAR 5.4, that means optimum selection of RAR is very important for target 

acceleration and gradeability.  

In conclusion, simulation approach will help to optimize various critical parameters such selection of motor, 

battery with chiller, differential with optimum RAR, brake blending optimization, regen optimization, etc. to 

achieve best SEC.  

Simulation approach accelerates development activities through right selection of aggregates and also reduces 

time, cost and manpower.    

Contact Details 
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Deputy Director 
Mob: 9423500278 | juttu.edl@araiindia.com  
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Sr. Deputy Director 

Mob: 9822867405 | thipse.edl@araiindia.com  
 

  

❑ Acoustic Performance Evaluation of IT and Telecommunication Equipment 

 
Modern information technology equipment such as laptops, printers and servers are expected to deliver high 

performance with minimum acoustic disturbance. Standardized acoustic testing helps quantify product noise, 

benchmark designs and support acoustic optimization. ARAI executed acoustic evaluation of a printer and a 

laptop in a hemi-anechoic chamber as per ISO 7779 and ECMA-74 standards. 

Sound Pressure Level (SPL) – Printer Testing 

Printer was evaluated using the bystander position, representing the sound experienced by a nearby user during 

operation. 

• Equipment was operated in various modes, viz. Idle, Color Print, ADF Scan & Print and Flatbed Scan & Print 

• Four microphones were positioned at bystander locations 

• Sound Pressure Level recorded and reported 
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Sound Power Level (SWL) – Laptop Testing 

Laptop was tested using the 10-microphone hemispherical measurement surface, allowing determination of 

total acoustic power independent of the measurement location. 

• Laptop was placed at the centre of the hemispherical measurement surface 
• Measurements were taken at all ten prescribed microphone coordinates 
• Data  processed to calculate Sound Power Level 

 

 
Test Applicability 

Test method can be applied to a wide range of information technology and telecommunication equipment, 

including: 

Personal computer and workstation, Keyboards, CD and DVD ROM Drives, typewriters, single and multi-

function printers, hand-held computing and media playback devices, Self-service automatic teller machines, 

etc.  

 

 

 

 

 

 

 

 

   
 

 

 
 

 

 

 

   

 

 

❑ Establishment of Two-Dynamometer Facility to Accelerate E-Axle and EV Powertrain 
Development 

 
 

 

 

 



 

ARAI has strengthened its electric-mobility testing capabilities with the establishment of an advanced 

two-dynamometer test bench for comprehensive E-Axle and EV powertrain development. Designed for 

passenger cars, sport utility vehicles and light commercial vehicles, etc., the new facility enables engineers to 

evaluate performance, efficiency, durability and NVH under controlled, repeatable conditions. 

The two dynamometers facility can operate at up to 400 kW and 4,000 rpm. The 2.5m x 6m test bench offers 

the flexibility to accommodate varied drivetrain architectures and vehicle track widths, allowing manufacturers 

to assess broad range of electric powertrain configurations on common development platform. 

A complete suite of supporting systems extends the bench beyond basic dynamometer testing. These include 

a coolant conditioning unit, an electronic throttle actuator and a 600 kW DC power supply rated at 2,000 A 

and 1,200 V. Together, they provide the controlled thermal, mechanical and electrical conditions required for 

comprehensive validation of modern electric drivetrains. 

This facility supports functional validation as well as design and production validation through comprehensive 

Design Verification Plans (DVPs). Its Hardware-in-the-Loop (HIL) capability enables real drivetrain or powertrain 

hardware to be operated while other vehicle systems, road loads and operating conditions are simulated. This 

approach helps development teams assess control strategies, system interactions and critical functions earlier 

in the program, reducing dependence on complete vehicle prototypes. 

The test bench can reproduce standard transient drive cycles such as MIDC and WLTP, along with other 

regulatory and customized OEM-specific cycles. It can, therefore, be used for performance mapping, system 

optimization and accelerated durability testing across a range of operating scenarios. With 24×7 operating 

capability and immediate availability, the facility offers OEMs, Tier 1 suppliers and Tier 2 manufacturers a 

dependable platform for faster, evidence-based product development and validation. 

 

 
 

 

 

 

   

 

   

 

 

 

 

 
 
 

 

   

 

❑ Establishment of 350 kW Transient Dynamometer to Support Powertrain NVH 
Development 
 

 

 
 

 
 
 

 

 

ARAI has strengthened its powertrain NVH testing capabilities with the establishment of 350 kW Transient 

Dynamometer for NVH testing of heavy commercial vehicle powertrain in addition to existing capability for 

passenger cars, sport utility vehicles and light commercial vehicles, etc. 

 

 

 



  

 

The present dyno has the capability to test the powertrains up to 2000 Nm torque and speeds up to 5000 rpm. 

The dyno is coupled to anechoic chamber of 6m x 6m size with cut-off frequency of less than 100 Hz, which 

makes the ideal engine noise test center. The chamber has conditioned air supply of more than 2000 kg/hr with 

conditioned fuel system for gasoline and diesel. Also, the facility can test alternative fuels such as CNG and 

LPG. 

NVH Lab of ARAI has been the pioneer in powertrain NVH testing in India with more than 25 years of experience 

and testing of more than 300 powertrains of passenger cars, commercial vehicles and agriculture tractors. Our 

main activities are: 

• Engine noise benchmarking  

• Noise source identification (NSI) and troubleshooting 

• Exhaust tailpipe noise assessment 

• Engine calibration optimization for power, emission and noise 

• Structural optimization for noise reduction 

• Combustion-Mechanical noise separation of engine noise  

• Noise source localization using non-stationary acoustic holography 

• Operation Deflection Shape Analysis of powertrain 
 

The upcoming changes in the pass-by noise limits (the legislative requirement as per ISO 3028) and its 

alignment to global UN ECE standards will call for substantial noise reduction at powertrain level as well as 

tailpipe noise level.  

The present facility with updated 350 kW transient dyno can meet the requirements of various OEMs and 

silencer manufacturers. 

 

 

 
❑ ARAI Journal of Mobility Technology (Volume 6 - Issue 2, April-June 2026) 

 

 
 

ARAI Journal of Mobility Technology is a technical journal focuses on automotive 
and related topics. It is available online and in print version. The journal was started 
to help professionals, researchers and students share their original research in the 
field of mobility technology. One of its goal is to provide a platform for publishing 
articles on a variety of automotive and allied subjects. Papers published in this 
journal are well-promoted and respected in the automotive and research 
communities. 
 
The journal welcomes contributions from researchers all over the world and is aimed 
at scholars, academics, and professionals in the automotive industry. 

The second edition of the journal for the year 2026 (Volume 6, Issue 2, April-June 2026) has been released 
online. If you need any full-text papers, feel free to contact us. For more details, you can visit the journal's 
website at https://araijournal.com/index.php/arai  
 

ISSN (Online): 2583-3707 Discipline: Interdisciplinary 

ISSN (Print): 3048-8370 DOI: https://doi.org/10.37285/ajmt 

Publication from: ARAI, Pune Language: English 

Editor-in-Chief & Publisher: Dr. S. S. Thipse Publication Format: Online & Print Version 

Publication Started: 2021 (Oct) Frequency:  04 Issues per year (January, April, July, October) 

Copyright: ARAI, Pune ICV 2023: 68.97 (2023) | 73.21 (2024) 

Subject: Engineering (Automotive) Impact Factor: 6.73 (RPRI) 
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