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Schedule of Technical requirement of Two Test Rig (Twist & Yaw 
Test) to perform static tests of First Stage Assessment based on      

EN14363:2016 

 

1. Name of Work: 

 

Design, supply & commissioning of two different test rigs (Twist Test Rig & Yaw Test Rig) to 

perform first stage assessment of Railway Vehicles following EN14363:2016 standard. 

 

2. General 

The Twist test rig and Yaw test rig shall be used to perform static tests or First Stage 

assessment of railway vehicles based on EN 14363:2016. The specification of the test rigs 

are derived to meet requirements to conduct tests on bogies and body of vehicle used in Indian 

Railways.  

The assessment methods described in EN14363:2016 are intended to ensure the vehicle can 

run safely on twisted track. The existence of twist track in railway tracks is fundamental. This 

is result of transition layout between levelled tracks and canted track as well as cross level 

deviations. When running through twisted tracks, there is an increased risk of derailment 

because of the risk of initiating flange climbing as a result of reduced vertical wheel force and 

high lateral force.  

i. Twist test rig is used for Measurement of change in vertical wheel force ∆Q/Q / 
reduction of vertical wheel force when vehicle is subjected to twisted track as per EN 
14363:2016 covering all aspects including method 2 & 3 of First Stage assessment. 

ii. Yaw test rig is used for Measurement of Bogie yaw resistance (X-Factor) when 
negotiating the minimum radius curve specified for vehicle as per EN 14363:2016 
covering all aspects of method 3 of first stage assessment.The assessment criterion 

is the X- factor together with the wheel unloading factorQ/Q.  

 

3. General Rig Arrangement: 

 Both test rigs should have capability to test rolling stocks which has 02 nos. axles per bogie 

or trolley (04 axles per rolling stock) as well as 03 nos. axles per bogie or trolley (CO-CO 

bogies i.e 03 nos. axle per bogie or 06 axles per rolling stock.).  Each rigs are to be designed 

in two parts and each will support each bogies of the test vehicle. So that it may be 

conveniently placed below the bogie of test vehicle to support both the bogies. Each part may 

have 4/6 independent actuators to apply vertical load on vehicle depending upon the 

configuration of bogie arrangement. Load measurement sensors and position feedback 

sensors shall be attached to all actuators. Each actuator will be free to slide, so that with 

different axle to axle and bogie to bogie distance of vehicle, it could be accommodated.  

Torque and angle measurement sensors shall be attached to the yaw test station. All the rail 

supports in the rig will be designed with a 1676mm gauge length. Related auxiliary 

components like power pack, electrical control panel, PC etc. will be positioned properly under 

consideration of ease of access, safety and aesthetics. Auxiliary components and test rig 

components will be interconnected with proper methods. 

Platform for both rigs should be made in such a way that bogie yaw resistance of test vehicle 

and also the body twist could be tested simultaneously. 
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4. Scope of work: 

i. Designing of the both test rigs (i.e. twist test rig & yaw test rig) as per schedule of 
technical requirements & concepts based on first stage assessment based of 
EN14363:2016. 

ii. Both of the above test rigs will be designed separately. 

iii. Supply of test rig structures, actuation systems, electrical system, control system of 
suitable rating and associated accessories / sensors of proven quality and of reputed 
firm. 

iv. Integrating the systems so that desired vehicles could be tested. Necessary software 
required for this purpose will be developed & provided by the firm. 

v. Commissioning of all the system on the list items. Actual test site for commissioning 
would be intimated by RDSO later on. 

vi. Exhaustive Training regarding operation and maintenance including determination of 
assessment criterion to RDSO official, Supply of operating and maintenance 
manual. 

5.0 Technical Requirements: 

5.1 Twist Test Rig  

5.1.1 Basic Requirement:  

1. Rigs should be capable to accommodate vehicles for testing up to at least bogie wheel 
base 5.50 m and axle load upto 35t. 

2. The test rig shall be suitable for broad gauge of 1676 mm. 

3. Once the vehicle lays on it and starting from a levelled position, the test rig shall be 
able to apply different cant angles to each wheelset in both directions to simulate 
different track twist and cant levels. 

4. During the testing sequences, the load for each wheel, displacements and angles at 
different suspension levels shall be measured. 

5. The maximum applied cant levels should be representative of the possible maximum 
cant excess or deficiency in operation for the vehicle.  

6. The test rig shall be considered for a vehicle equipped with two bogies per vehicle with 
two axles per bogie (four wheelsets per vehicle) as per EN 14363:2016. Apart from 
this , same test rig shall also be suitable for six wheel sets per vehicle (in case of 
locomotives with CO-CO bogies i.e., 2 bogie with 3 axles per bogie)   

7. The test shall be performed step by step for specific positions of cant where 
angle/displacement and loads will be recorded.  

8. There shall be provision of controlled cant. The controlled cant should be within 1mm 

resolution. 

5.1.2   Mechanical setup:  

1. Mechanical setup of test rig should be sufficiently rigid to support the induced loads in 
the rig while different cants are applied for a vehicle with a maximum axle load of 
vehicle under testing of 35 ton. 

2. There are different type of vehicles and bogies. The wheelset to wheelset distance 
(2a+) and bogie to bogie centre distance (2a*) are different. The test rig configuration 
should enable to accommodate different types of stocks in to the test rig. 

3. The accuracy of the measured vertical load shall be within 3% of the nominal wheel 
load value with a resolution better than 100 N. 
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4. The test rig shall adapt to the different bogie and carbody distance bases. No part in 
the test rig should interfere with the nominal gauge of 1676 mm. 

5. Test rig shall consist of 6 slide-able twist test stations i.e 03 slide - able twist test 
stations in one part of rig, which are mounted on an elevated platform. 

6. There should be arrangement to slide the actuators of test rig, to accommodate 
different vehicle with different axle to axle and Bogie to Bogie distance. 

7. There should be mechanical arrangement to lock the longitudinal direction movement 
of testing stock. 

8. The loads shall be measured under each wheel through load sensing device.  

9. Specific mechanical locking system is needed to ensure that no higher cants than the 
maximum specified could be applied. 

10. The support of the wheel (rail feature or similar) has to follow the same angle pattern 
than the one applied to the wheelset. 

11. The test rig shall include specific mechanism that makes it level in terms of the 
equivalent contact position of each wheel (within 1 mm for bogie base and 2 mm for 
car body base distance). 

12. Load measurement sensor and position feedback sensor should be attached to all 

servo hydraulic actuators. 

13. Both Rigs should have suitable safety devices / arrangements and fool proofing. 

 

5.1.3 Actuation system:  

 

1. Suitable actuation system is to be designed to move the mechanism capable to change 
the angle for the test rig under each wheelset. 

2. The actuation system combined with the mechanical design should be able to control 
the angle for each wheelset from the levelled position to maximum twist for both 
directions. Any combination of twist values could be adopted for the four different 
wheelsets. 

3. The actuation system and mechanical mechanism shall be able to support the 
maximum loads derived for the heaviest vehicle axle load in the extreme load 
distribution. For this extreme situation, a distribution of 10 % and 90 % of the wheelset 
load for each wheel should be considered. 

4. The actuation system shall be designed in such a way that, considering an abrupt 
interruption of the system supply, the test rig has to keep the latest position. 

5. Each twist test station shall consist of hydraulic actuators as per requirement. Load 
measurement sensor and position feedback sensors are attached to all servo hydraulic 
actuators. 

6.  Each actuator shall be designed with capacity of 32 ton and stoke of approximately 
180mm (±90mm) to simulate all kind of twisted tracks. 

7. The speed of vertical movement for the actuator shall be adjusted between 0-5mm/sec. 

8. Auxiliary components and test rig components shall be interconnected with proper 
methods. 

9. Circuit diagram of Hydraulic system including their Rating/capacities of each 
subassemblies of Hydraulic system to be mentioned in their technical offer for better 
evaluation and appreciation design proposed in the offer.  The circuit diagram of the  
system should include gear pump and its associated motor, filter, control valves, 
manifolds, flow meter, different diagram of hydraulic circuit, details of  Hydraulic 
cylinder/ Actuator, valves, load cells , etc.  
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5.1.4  Control system and Instrumentation:  

 

1. Control system shall be designed in such a way that all the actuators should be 
individual controlled to perform all kind of twist test. 

2. The system has to monitor the actual value of the angle of the platform reaching a 
maximum difference between the target and actual value of 1 mm or the 2% (which 
results bigger), in terms of cant. 

3. The control system has to include an option to limit the twist between two wheelsets 
considering safety aspects. 

4. The control system shall have manual mode (up and down) and a mode with target 
value for next step.  The variation of cant should be less than 3 mm/sec. 

5. The instrumentation should include at least 08 angle sensors to measure angle at 
different suspension levels and 16 displacement sensors. The acquisition and 
visualization system shall be based on latest technology and electronic card/ 
modules/devices shall be of a reputed firm like NI/Dewo/HBM/Beckof etc. 

6. Suitable hardware, software, display unit, acquisition system for monitoring of different 

signals, and their threshold limits including tripping devices are to be made part of 

supply with the system. 

 

7. The system shall have provision of different on line display meters which are to be 

genuinely considered / provided to know health/status of all subassemblies. 

 

5.2    Yaw test rig  

 

5.2.1 Basic requirement:  

1. The test rig shall be able to, once the vehicle lays on it, rotate the bogie relative to the 
carbody in both directions with controlled speed up to a defined maximum and 
minimum angles generating testing sequences. 

2. During the testing sequences, the necessary torque to rotate the bogie and the rotation 
itself (in terms of angle or displacement) will be measured. 

3. The maximum rotation angles will be representative of the angles generated in 
minimum curve radius (minimum 175 m radius for BG) specified for vehicle. 

4. The test rig shall be considered for a bogie with a maximum wheelbase, distance 
between axles. 

5. The rig shall be embedded on the platform so both bogies, the one that is rotated and 
the opposite one can stay in the same levelled position. 

6. During all test sequence, the specific angle and torque values shall be recorded. 

7. The test rig shall be suitable for at least broad gauge of 1676 mm. 

 

5.2.2. Mechanical setup:  

1. Mechanical setup of test rig shall be sufficiently rigid to support the induced loads in 
the rig with a maximum axle load of 35 ton. 

2. The accuracy of the measured torque value shall be within the 6 % of the reference 
value. The reference value should be taken as the expected torque value that gives a 
result of X = 0.1, for the tested vehicle with the lowest wheelbase -axle load product 
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3. Torque value with a resolution better than 100 Nm. 

4. The test rig shall be in such way that can be adapted to the different bogie types 
considering a maximum wheelbase of test vehicles. No part in the test rig shall interfere 
with the nominal gauge 1676 mm. 

5. Specific mechanical locking system is needed to ensure that no higher angles than the 
maximum specified could be applied. 

6. The residual torque value to rotate the mobile part of the rig with no vehicle shall be 
less than 1 KNm with a dead weight of 20 ton laying on the rig. 

5.2.3. Actuation system:  

1. Suitable actuation system is to be designed to actuate the mechanism capable to 
rotate the angle of the mobile part of the rig. 

2. The mechanical assembly of the actuation system shall be designed in such a way to 
minimize the wear in the links with the test rig. 

3. The actuation system combined with the mechanical design should be able to apply 
and control the angle of rotation and the speed of rotation till the maximum angle in 
both directions. A maximum speed rotation of 2 º/second shall be considered. 

4. The actuation system and mechanical mechanism should be able to apply a maximum 
torque of 120kNm to the vehicle. 

5. The actuation system should be designed in such a way that, considering an abrupt 
interrupon of the system supply, the test rig has to keep the latest position. 

6. Test rig should be equipped with a turn table which is placed on a slewing bearing 
which can rotate ±170 angle using servomotor/hydraulic actuator. 

5.2.4. Control system and Instrumentation:  

1. The control system should be designed in such a way to control the actual angle and 
speed of rotation. Target values shall be programmed in test sequences. The 
sequences will be at least with triangular waveforms (constant speed) including change 
of direction and specific constant angle values. 

2. The control system should have manual mode and automatic mode with programmed 
test sequence. 

3. The system shall monitor the actual value of the angle of the platform and the 
equivalent speed. 

4. For any control mode, the defined limits (maximum angle/maximum torque) differences 
should be active. 

5. The instrumentation should include at least 1 gyroscope, 1 load cell for torque 
measurement, 5 displacement sensors and 2 accelerometers. The acquisition and 
visualization system shall be based on the latest technology and electronic card/ 
modules/devices shall be of a reputed supplier.  

6. The system shall have provision of different on line display meters which are to be 

genuinely considered / provided to know health/status of all subassemblies. 

5.3    Electrical and Drive System: 

1.   Motor of suitable rating with matching drive shall be supplied with the offer. 
.  
2. Proper foundation of motor along with trouble free bearing having L10 life of 10 million 

cycle suitable to sustain above load + minimum 10% fluctuation shall be used in the 
system.  

3. Control system and safety devices and its norms provided in control panel shall be of 
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latest design and to be reputed firms like ABB, Siemens, Alstom and General Electric.  
 
 
6.  Training: 

1. The test rig supplier shall arrange an exhaustive training of operation and maintenance 

of test rigs including determination of assessment criterion to RDSO officials. 

2. Supplier shall also provide operation and maintenance manual and soft copy of the 

software. 

7. Warrantee: 

 The rigs shall have two year warrantee period. The warrantee shall cover all the 

supplied components of the test rigs. The warrantee shall start from the date of 

commissioning and prove out of the test rigs.   

8.  Items required for Twist Test Rig & Yaw Test Rig  

S. No. Items/Subassembly Specification Qty. 

1. Platform 
(02 parts for each rig )  

 04 

Twist test Modules 

1. Slidable twist test modules Approximately 2mx1m 06 nos. 

2. Servo hydraulic actuator for twist 
test 

32ton capacity, ±90mm stock with 
position feedback and load sensor 

12 nos. 

3. Angle sensors - 12 nos. 

4. Acquisition system & 
Visualization system 

- 01 no. 

Yaw test station 

1. Turn table for yaw test  Approximately 4.5mx3m 01 no. 

2. Mechanical drive for yaw test 
station 

120kNm torque output, 10/s 01 no. 

3. Load cell for Torque 
measurement  

- 01 no. 

4. Gyroscope  for angle 
measurement  

- 01 no. 

5. Displacement sensors - 05 nos. 

6. Accelerometers - 02 nos. 

Auxiliary Systems 

1. Hydraulic power pack for 
actuators 

Approximately 160 liter, 250bar  02 

2. Electrical panel with suitable 
switch gear items 

Adequate for the test rig operations 01 

3. PLC control system Adequate for the test rig operations 01 

4. PC with requisite software for real 
time data acquisition and storing 

Adequate for the test rig operations 01 

5. Hydraulic piping between power 
pack and rig 

Adequate for the test rig operations 01 

6. Electrical wiring between panel 
and rig 

Adequate for the test rig operations 01 

Note:  The information given in the above table is indicative only. These may be 

suitably changed to meet the actual requirement of First stage assessment of Railway 

vehicles as per EN 14363:2016. 

153199/2020/O/o DIRECTOR/TESTING/HQ/RDSO
12


