
 
 

 

सी.एस.आई.आर-संरचनात्मक अभियांभिकी अनुसंधान के न्द्र 

CSIR-STRUCTURAL  ENGINEERING  RESEARCH  CENTRE 

(वैज्ञानिक तथा औद्योनिक न िुसंधान  परिषद Council of Scientific and Industrial Research)  

सी.एस.आई.नआ परिनस CSIR CAMPUS, नतमनि TARAMANI, चेनै्न CHENNAI - 600 113.  भान त INDIA 

दून भाष Tel: 044-22549108/09, 22541238    फै क्स Fax: 044-22542211   ई-मैल  E-mail:puroff@serc.res.in. 

 
TWO BID SYSTEM 

 
Tender Enquiry No. A3(51085)2019/PUR                          Dt. 04.09.2019.  

  
EMD Amount Rs.5,10,000/- (Rupees five lakh and ten thousand  only).   
 

(EMD by way of Demand Draft  / Bank Guarantee drawn infavour of  “The Director, CSIR-
SERC,Chennai” should be submitted to CSIR-SERC on or before 24.09.2019 – 14.00 hrs. 
IST) 

 
The EMD Demand Draft should be kept in a cover sealed with wax, superscripted and property 
identified with Tender number and addressed to the Director, CSIR-Structural  Engineering  
Research  Centre, CSIR Campus, CSIR Road, Taramani, Chennai - 600 113, India.     
  
DUE DATE FOR SUBMISSION OF OFFER: 24.09.2019 – 14.00 hrs. IST. 
The quotation (Technical bid) will be opened on  25.09.2019 at 14.30 hrs. IST.   

 
Tenders published through CPPP (https://eprocure.gov.in/epublish/app.) and offline 

tenders are invited under Two parts Tendering System i.e. Part-I Techno 
Commercial / Unpriced bid & Part -II – Priced bid for the following:-  

  

Sl.No.  Description  Qty.  
1. 
 
2. 
 
 
3. 

500 KN Quasi Static Actuator as per specifications given in 
Annexure-I. 
250 KN Quasi Static Actuator as per specifications given in 
Annexure-I. 
250 KN Fatigue rated Actuator as per specifications given in 
enclosed Annexure-II. 
 

1 No. 
 
1 No. 
 
1 No. 

 

TERMS AND CONDITIONS 

 
1. TWO BID OFFER:    Tender should submit the offer in Two Parts  (Techno Commercial Unpriced 

bid  separately & Priced bid separately) in a sealed cover. 
 

2. PRICE: Tenderer should submit their quotation only for FCA/CIF prices only. Other charges 
applicable should be mentioned separately. 
 

3. FREIGHT: Kindly, mention the approximate airfreight charges for Chennai, Tamil Nadu, India 
destination.   

 

… Contd.  in Page 2 

https://eprocure.gov.in/epublish/app
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4. BID SECURITY/EMD:   The techno commercial unpriced bid  should be submitted with 

Bid security for Rs.5,10,000/-  (Rs. Five lakh and ten thousand only) by way of Demand 
Draft (DD)/ Bankers cheque (BC)/Bank Guarantee drawn in favour of “The Director,CSIR-
Structural Engineering Research Centre, Chennai 600 113, India”  and should be valid 
for a period of 45 days beyond the bid validity period. All tenders received without BS, 
wherever applicable shall be summarily rejected. The BG/BC/DD may be issued by any 
nationalized/scheduled bank.   The format of Bid Security is enclosed. 

5. PAYMENT: Payment will be made by Letter of Credit through our bankers M/s. State Bank of 
India, Chennai, India, in the following manner. 

80% (Eighty percent) of the price of the goods shipped will be paid upon submission of shipment 

documents.   

Balance 20 % (Twenty percent) payment will be paid  

1) Within thirty (30) days of receipt of the Goods and successful installation , commissioning 
and training  upon submission of claim supported by the acceptance certificate issued by 
the Purchaser. 

2) On receipt of performance bank guarantee for 10% of the total order value for the warranty 
period  valid till 60 days after the warranty period i.e. from the date of satisfactory installation, 
commissioning, training  and final acceptance. 

All outside India bank charges to supplier’s account only. 

 

6. INDIAN AGENTS COMMISSION: Manufacturers’ having Indian agents should categorically 
mention whether the percentage of commission payable to their agent. Kindly, note that as per 
the government of India regulations the commission to the Indian agents is payable in Indian 
currency only. Further, if possible the manufacturers should furnish the information pertaining 
to the Indian agents and their role in rendering assistance to their customers.  

 

7. DELIVERY: The ordered material(s) is/are required to be delivered within 3 weeks from the 
date of placement of the purchase order. Hence, kindly specify the shortest possible delivery 
schedule. 

 

8. COUNTRY OF ORIGIN: Kindly, mention the country of origin and the country from where the 
goods will be finally shipped. 

 

9.  VALIDITY: Offer should be submitted with minimum validity of 120 days.  
 

10.   WARRANTY: Warranty period should be mentioned.  
 

11. Tenderer should furnish the detailed specifications of the material(s) offered. Relevant technical 
literature, descriptive catalogue and pamphlet if any, should be attached along with the offer. 

 

12. The tender should be kept in a cover sealed with wax, superscripted and property identified 
with enquiry number and addressed to the Director, CSIR-Structural  Engineering  Research  
Centre, CSIR Campus, Taramani, Chennai - 600 113, India.    

 

… Contd.  in Page 3 
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13. The acceptance of the quotation will rest with the Director, CSIR-SERC, Chennai, India, who 
does not bind himself to accept the lowest quotation and reserves the right to himself to reject 
or accept, partially or all the quotations received, without assigning any reason. 
All the terms of supply as available in our website www.serc.res.in is applicable. 

 

Note: All our imports are governed by the canons of Exim Policy of Government of India. 

 

GENERAL TERMS AND CONDITIONS  

All the terms of supply as available in our website www.serc.res.in is applicable.  

 

 

  

                Controller of Stores & Purchase   

For Director    

http://www.serc.res.in/
http://www.serc.res.in/
http://www.serc.res.in/
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ANNEXURE-I 

Technical specifications for  500 kN and 250 kN Quasi static rated servo 

hydraulic computer controlled actuator with controller  

Tender No.A3(51085)2019/Pur  dt. 04.09.2019 
 

Sl. 

No 
Description of technical details 

1. Quasi static Force Capacity 500 kN or higher (Tension/compression)  - 1 Nos 

250 kN or higher (Tension/compression)  - 1 Nos 

2. Actuator  type Single ended, double acting, equal area with swivel ends 

on both sides  

Actuator stroke 250 mm, total stroke 500 mm. 

Piston rod – single piece, high tensile material with heavy 

chrome finish or better. 

3. Servo valves Suitable current driven servo valves of Moog or 

equivalent make to be provided for meeting performance 

requirements. 

4. Force transducer (load cell) Hermetically sealed static load cell   500kN capacity -1 

Nos 

Hermetically sealed static load cell   250kN capacity -1 

Nos 

(measurement and control) 

Accuracy class I - 0.05% 

Linearity better than ±0.15% of full scale. 

Hysteresis ≤ ± 0.15% of full scale. 

Nominal output sensitivity at full scale load- 2 mV/V or 

better. 

Safe over load ± 150% of full scale or better. 

The load output to be conditioned by a signal conditioner 

in the controller, for closed loop control and data logging 

purpose. (conditioned output should be ± 10 V) 

5. Displacement measurement Actuator stroke to be measured using co-axially mounted 

LVDT/ magnetostrictive transducer of stroke ± 250 mm  

Magnetostrictive Transducer 

Linearity deviation: < ± 0.02%full stroke (minimum ± 50 

µm) 

Repeatability: < ± 0.001% full stroke (minimum ± 2.5 

µm) 

Hysteresis: < 4 µm 

Transducer outputs to be conditioned at the controller for 

closed-loop control and data logging purpose. 

(conditioned output should be ± 10 V) 

LVDT 

Integral displacement transducer (AC - LVDT) of ±250 

mm stroke to be provided. 

Accuracy better than ±0.5% of FS 

Linearity better than 0.25% of full scale displacement 

Transducer outputs to be conditioned at the controller for 

closed-loop control and data logging purpose. 

(conditioned output should be ± 10 V) 

6. Swivel ends Swivel ends are to be provided on both ends of the 



 

  CSIR – STRUCTURAL ENGINEERING RESEARCH CENTRE, INDIA 

 

Page 2 of 7 

actuators to protect the actuators from undesirable side 

loads.  They should be suitable for tests involving 

tensile or compressive or through-zero cyclic loads. No 

free play should be there for through-zero test set-ups. 

Both the ends of the actuator, spiral washers to be 

provided 

7. Computer controlled 

Digital Controller  

The digital electronic controller should be able to conduct 

tests in stroke and load control modes.   

Controller shall support Proportional, Integral, 

Derivative, and Feed-forward (PIDF) control. 

Controller should have the capability to provide control 

for changes in stiffness of quasi brittle test specimens. 

Controller must allow for any and all inputs (minimum of 

four) to be assigned to any control channel by the user 

without requiring re-arranging controller hardware 

Control software shall have ability to automatically 

recognize added controller hardware (TEDS).  

Controller must have minimum 3 (+/-10 V) analog 

outputs in base configuration 

Controller must have option to control or acquire data up 

to 5 kHz for at least 8 external analog signals. Continuous 

synchronous data acquisition at user selectable sampling 

rate with maximum 5 kHz on all internal and external 

channels. 

Controller must support either 2 or 3 stage valve drivers 

Bumpless switch over from one mode to another mode 

with and without hydraulics.   

Controller should have adaptive Control System, 

allowing continuous update of PID terms for specimen 

stiffness and automatically compensating at minimum 1 

kHz. Auto and manual tuning facility.  

The Controller should adapt for Peak/Valley control, 

Amplitude/Mean control, Amplitude and Phase control.  

Control loop update should be 5 kHz or faster.  Loop 

closure rate should not be affected by number of control 

channels.  

Auto Loop Shaping: Position and Load, Multi term 

control, including PID, lag, feed forward and 

compensation, with serial, parallel and cascade control.  

High speed computer interface, using the industry-

standard Ethernet.   

Transducer signal conditioners for load, stroke and 

external strain sensors to provide high accuracy, low drift 

and low noise transducer signal with user selectable 

standard filters.   

Digital sensor conditioners providing minimum 16 bit 

data resolution across the complete span of the sensor.  

Interlocks and indicators are to be provided for transducer 

excitation failure and conditioner saturation.   

Automatic transducer recognition and calibration to be 

provided.   

The transducer should be provided with traceable 

calibration from the reputed accredited laboratory from 
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the country of All adjustments on the signal conditioners 

are to be made by software.  

Programmable limit/event detection, providing rapid 

intelligent actions or test interruptions.  User selectable 

limit/event detector actions such as hydraulic off, 

indicate, hold, change mode and hold, reset, unload, no 

action.  Programmable error detection, providing rapid 

intelligent actions or test interruptions.  User selectable 

error detector actions such as hydraulic off, indicate, 

hold, change mode and hold, reset, unload, no action. 

Programmable display meters, providing the user the 

flexibility of programming the parameters to be displayed 

on the meters.  

All test templates that support testing against standards 

can be modified by the user using the graphic interface 

(no requirement to change source code).  All variable 

definitions and calculations as well as the test 

flow/sequence and logic are visible and can be changed 

by the user. 

The user should be able to select any of the following 

parameters for display cyclic/ramp signal track, mean, 

amplitude, min., max., peak, valley, current cycle count, 

total cycle count, segments etc.  The user should be able 

to generate as many number of display meters as required 

to display the above parameters based on the requirement.  

Programmable display scopes, providing the user the 

flexibility of programming the parameter to be displayed 

on X and Y axis.  User should be able to adjust the 

scaling and trace time based on the requirement.  The 

scope should have user selectable and auto scaling 

features.  The scope should be able to plot one channel 

versus another channel. 

Programmable automatic mode changing to any 

transducer connected to the machine which has been 

selected for control including load limited displacement 

during specimen loading.   

Waveform command generation with 32-bit resolution up 

to 500 Hz for each sensor, with, sine, triangle, square, 

haversine, havertriangle, haversquare, ramp, dual ramp, 

trapezoid in relative and absolute modes and support for 

digital drive data or an analogue input of ±10 V.  

High precision digital signal conditioner and valve 

drivers should be provided for the control signals. 

The controller with necessary software should be able to 

run static tests and data acquisition should have the 

following features:  

Selection of wave form type, timed sample, peak / valley, 

max / min, level-crossing, cyclic / logarithmic and 

mean/amplitude with ability to tie data channels to a 

master signal. Starting quadrant, and number of cycles to 

stop, action to be taken at the end of the defined test. 

Run, hold, continue, and stop buttons for controlling the 

test. 
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On line instantaneous adjustment of frequency, amplitude 

and mean of the cyclic waveform tests. 

Online visual indication of limit settings and status.  

Data acquisition and storage of external and internal 

signals with user adjustable sampling rate.  The data 

acquisition mode in the form of maximum and minimum, 

level crossing, peak valley, continuous and high speed. 

Remote handset to be provided for the proposed test 

system to enable setting up of specimens in manual mode.  

The user should be able to switch on / off hydraulics from 

the controller. The user should start, pause and stop the 

test program.  Emergency switch off button should be 

provided in the load frame, hydraulic power pack and 

near the controller 

The proposed controller should be able to connect  two  

actuators independently in the same controller chassis. 

The proposed Controller must be expandable to at least  

four independent test stations (provision for future 

expansion)   

Controller should comply with UL / CSA / CE 

compliance. 

The manufacturer/supplier should quote for the actuator, 

load cell, displacement transducer and digital controller 

all the four from the same manufacturer/supplier. 

i.e., A manufacturer/supplier attempting to quote for 

equipment for which they are not the OEM will be 

summarily rejected. 

8. Application software 

package 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

The software packages should have real time graphic 

options, formula calculations, and data in the form of 

ASCII and Excel formats. The software shall be used for 

generating and executing test. The software should have 

the ability to control or capture the data from the internal 

and external transducers. 

The block loading software should be able to continue the 

block segment when the test system stopped due to power 

failure or user defined test termination and it should 

resume from the block segment where it was stopped, 

when the user restarts the test system.   

The software should have the capability to change, view, 

create, edit and create loops in the process variables as 

per the user commands with ease. 

 The software should have feature to allow data to be 

collected and stored to disk during any simple or complex 

testing.  

The data acquisition routines will include time data 

collection, peak valley, maximum/minimum and level 

crossing data acquisition and the additional slave 

channels to be collected simultaneously. All internal 

conditioned channels can be used as the master or as the 

slave channel. 

The software shall allow the operator to directly interact 

with the progress of the test through user definable 

software buttons. 
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The user should be able to define customized software 

buttons with names and description that when clicked 

with the mouse causes the test program to sequence to the 

next desired test sequence. 

The software shall allow the user to setup command 

segment end levels that are from a different transducer 

channel than the channel being used for test control. The 

end level or data limit can be set upto terminate the 

current segment when the data limit is approached from 

below, above or either direction. The data limit can also 

be used to trigger data acquisitions and other definable 

test system processes. Data limits can be set up to cause 

the test system to go to any definable state upon 

detections. 

The software shall have an event detector watching for 

changes in peak-valley readings. The process can be used 

to trigger data collection or other definable test system 

processes. 

The various display on the computer monitor during 

testing should be legible, easy to read, including the font 

size. 

During testing, when the power supply stops suddenly 

and unexpectedly, the test should stop at the stage of the 

testing without any damage to the test specimen or test 

setup. The hydraulics should immediately disengage 

completely without any application of load to the test 

system. 

Further we should be able to resume the same test from 

that point onwards, where it had stopped. 

9. Computer  The supply shall consist of a laptop with latest hardware 

and operating system for interfacing with the digital 

controller. 

Laptop specifications: 

Processor and speed: Intel core I9, 8th generation and 

greater than 3.1 GHz  

Ram:8GB 

Hard disk: 2TB 

OS: windows-10 

For technical reasons, if the supplier wishes to offer a 

computer system with different specifications, then the 

same should be justified and detailed specifications of the 

computer system given. It is the responsibility of the 

quoting firm to ensure complete compatibility between 

the testing system, test software and the computer system 
along with a colour LaserJet printer 

10. 

 

 

 

 

 

Hydraulic service manifold 

(HSM) 

The HSM should have the following functions: 

 Should have smooth, controlled transitions of oil flow 

to enhance system safety.  

 Have provision to minimize the rapid application and 

removal of high pressure during abnormal operation. 

 Provided with rapid dump hydraulic pressure 

unloading features in the event of any abnormal 

operation or potentially hazardous conditions.  
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 Provided with suitable pressure accumulators for the 

pressure and return line to minimize the effect of 

pressure fluctuations. 

 Slow pre-filling to 75% of nominal pressure for 

smooth start-up 

 Maximum operating pressure of HSM is 3000 psi. 

Hydraulic accumulators 

Accumulators of minimum 4 liters capacity are to be 

provided for smoothing out pressure fluctuations. 

Hydraulic filters 

Pressure line and return line filters of required size are to 

be provided for removing any contamination in the oil. 

Preferably two station manifold to connect the proposed 

250 kN and 500 kN actuators. 

11. Actuator connection to 

hydraulic power pack and 

operating pressure 

Actuators to be connected to the hydraulic hard line 

piping in the laboratory operating at a pressure of 3000 

psi. Total flow capacity of the existing hydraulic power 

packs in the laboratory is 400 lpm. 

12. Servo-valve and other 

components of the 

equipment to satisfy the 

following requirements 

For 250 kN actuator  

125 kN load, 1 Hz frequency, displacement range (±15 to  

± 20 mm) 

For 500 kN actuator  

250 kN load, 1 Hz frequency, displacement range (±5 to  

± 10 mm) 

 (Performance curves of the actuators with all details 

to be enclosed) 

13. Flexible hydraulic hoses Flexible hoses (pressure, return, and drain/pilot) of 4 m 

length from the HSM to hydraulic power pack (to suit 

with the site condition). 

Flexible hoses (pressure, return, drain/pilot) of 7 m length 

from HSM to load frame (to suit with the site condition). 

14. System cables System cables of 20 to 25 m length (to suit with the site 

condition) from controller to actuator 

System cables of 20 to 25 m (to suit with the site 

condition) length from controller to HSM. 

15. Essential and optional 

accessories and Spares 

Any other essential and optional accessories necessary 

shall be presented as a separate quote. 

16. Warranty One-year warranty followed by two years’ 

comprehensive maintenance support including service 

and replacement of spares/software wherever necessary. 

The quote should clearly mention that the comprehensive 

maintenance support includes free replacement of 

spares/software/equipment wherever necessary with no 

cost to CSIR-SERC. 

The commercial quote should include the above charges. 

17. Installation and 

commissioning 

The firm should take full responsibility for supply, 

installation and commissioning of the equipment. 

Installation and commissioning should be carried out in 

CSIR-SERC and performance of the system demonstrated 

to the satisfaction of the users in CSIR-SERC. 

18. Operation and maintenance 

training. 

The system should be installed and commissioned by the 

manufacturer at CSIR-SERC by trained and experienced 

service engineers as specified above. After successful 
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installation, manufacturer shall provide initial training on 

routine operation and maintenance of the hydraulic sub-

systems and the cooling system at CSIR-SERC for 5 

days. Training material shall also be given by the 

manufacturer. OEM shall bear the cost. 

19. Details about credentials of 

the firm, list of clients, 

details of similar 

equipment supplied in the 

last 5 years 

The vendor should have credentials of long standing in 

the supply and maintenance of similar equipment of  

250 kN capacity,  500 kN capacity or higher in India.   
Necessary proof to this effect should be produced along 

with the quotation.  Details of the clients to whom such 

equipment have been supplied along with their addresses, 

contact person, fax and telephone numbers should be 

submitted.  The firm should give details of similar 

equipment supplied by them in the last five years. 

20. Maintenance and service 

support of the equipment 

during and after the 

warranty period.  

The vendor should have competent and reliable service 

network in India for quick and necessary repair and 

maintenance of the equipment.  Details of the nature of 

service support the firm can provide should be given 

along with the quotation. The firm should commit to 

provide maintenance service and supply necessary spares 

for the equipment for at least 15 years after successful 

installation and commissioning. The details provided by 

the vendor in this regard should be convincing to CSIR-

SERC. In case CSIR-SERC is not convinced with the 

nature of maintenance and service support to be provided 

by the vendor, such offers will not be considered. 

21. Technical documents and 

catalogues 

The vendor should enclose all the relevant technical 

documents and catalogues for all the components 

included in the quotation.  Quotations without proper 

technical documents and catalogues will be rejected. 

22. Compliance statement The quote should explicitly include every requirement of 

the CSIR-SERC as mentioned above. In case the offer 

does not include any or some of the points requirements 

contained in CSIR-SERC enquiry, then CSIR-SERC will 

be given to understand that the offer does not satisfy the 

points about which no mention is made by the vendor. 

Compliance statement, clearly mentioning point-wise 

compliance, should accompany the main technical offer 

failing which the quote will be summarily rejected. 

23. Operation and maintenance 

manuals 

Two sets of operation and maintenance manuals along 

with all necessary drawings should be supplied along 

with the test system. 

Backup CD/DVD for total firmware, background 

software and the application software packages should be 

supplied. 

24. Delivery schedule  The total system should be supplied within 6 months of 

order. 
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ANNEXURE-II 

Technical specification for ±250 kN servo hydraulic computer controlled fatigue 

rated actuators 

Tender No.A3(51085)2019/Pur  dt.04.09.2019 
 

Sl. 

No. 
Description of technical details 

1. Fatigue rated capacity ±250 kN or higher (Tension/compression)  - 1 Nos 

2. Stroke capacity 250 mm stroke (±125 mm) with built-in LVDT 

3. Type of actuator Double acting fatigue rated actuator with load cell and 

built-in LVDT. The actuator should be hysteresis-free in 

quasi-static and cyclic operation with alternating forces up 

to nominal value. System working pressure should be 3000 

psi. 

4. Flushing block and Adaptor 

plates 

Flushing blocks for carrying out flushing and necessary 

adaptor plates(dummy blocks) are to be provided. 

5. Servo valve Suitable servo valves Moog or equivalent make to be 

provided to achieve the required nominal load and the 

piston speed of the actuator. 

6. Hydraulic accumulators Accumulator of required capacity is to be provided for 

smoothing out pressure fluctuations. 

7. Hydraulic filters Pressure line filters of required size are to be provided for 

removing any contamination in the oil. 

Preferably two station manifold to connect the 250 kN and 

500 kN actuators (in future) 

8. Swivel ends Swivel ends are to be provided on both ends of the 

actuators to protect the actuators from undesirable side 

loads.  They should be suitable for tests involving tensile or 

compressive or through-zero cyclic loads. No free play 

should be there for through-zero test set-ups. Both the ends 

of the actuator, spiral washers to be provided 

9. Force transducer\Load cell 

capacity 

Nominal force static/dynamic ± 250 kN Max. load capacity 

dynamic (without calibration change):100% of full load. 

Max. load capacity static (without calibration change): 

150% of full load. 

Max. load capacity static (without mechanical failure): 

300% of full load. 

Accuracy class - 0.5. 

Linearity better than ±0.25% of full scale. 

Hysteresis ≤ ± 0.1% of full scale. 

The load output to be conditioned by a signal conditioner 

in the controller, for closed loop control and data logging 

purpose. (conditioned output should be ± 10 V) 

10. Displacement measurement Actuator stroke to be measured using co-axially mounted 

LVDT of stroke ± 125 mm 

LVDT 

Integral displacement transducer (AC - LVDT) of ±120 

mm stroke to be provided. 

Accuracy better than ±0.5% of FS 

Linearity better than 0.25% of full scale displacement 

Transducer outputs to be conditioned at the controller for 

closed-loop control and data logging purpose. (conditioned 

output should be ± 10 V). 
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11. Hydraulic service manifold \ 

Hydraulic 

substation 

Hydraulic service manifold \ Hydraulic substation is to be 

provided with low pressure sensor, high pressure sensor, 

pressure regulators, low pressuresolenoid valve, high 

pressure solenoid valve, and pressure gauges to monitor, 

control and regulate the pressure applied to the actuator. 

The hydraulic substation should have the following 

functions: 

- Slow pre-filling to 75% of nominal pressure for smooth 

start-up. 

- Shut-down in the event of a pressure drop to 

approximately 75%of nominal pressure. 

- Load protect mode with reduced pressure and slow piston 

velocity (flow) to avoid hazardous movements. 

- Rapid shut-down and pressure relief on the user side. 

12. Actuator connection to 

hydraulic power pack and 

operating pressure 

Actuators to be connected to the hydraulic hard line piping 

in the laboratory operating at a pressure of 3000 psi. Total 

flow capacity of the existing hydraulic power packs in the 

laboratory is 400 lpm. 

13. Servo-valve and other 

components of the 

equipment to satisfy the 

following requirements 

±250 kN actuator 

200 kN load, 1 Hz frequency, ± 22 mm and 200 kN, 20 Hz 

frequency, ± 0.25 mm. Suitable hydraulic service manifold 

to be provided. The performance curve should be provided 

for the quoted test system, servo valve and hydraulic power 

pack. 

(Performance curves of the actuators with all details to 

be enclosed) 

14. Digital electronic controller Digital electronic controller should have following 

advanced control features. Adaptive Control System, 

allowing continuous update of PID terms for specimen 

stiffness and automatically compensating at minimum 1 

kHz, Auto and manual tuning facility. The controller 

should adapt for peak/valley control, amplitude/mean 

control, amplitude and phase control. Control loop update 

should be minimum 5 kHz. Multi term control, including 

PID, lag, feed forward and compensation, with serial, 

parallel and cascade control. High speed computer 

interface, using the industry-standard IEEE-488.2 or USB. 

Transducer signal conditioner to provide high accuracy, 

low drift and low noise transducer signal with variable 

filters in the range 100 Hz to 1 kHz in increments of 1 Hz. 

Digital sensor conditioners providing minimum 19 bit data 

resolution across the complete span of the sensor. 

Interlocks and indicators are to be provided for transducer 

excitation failure and conditioner saturation. Automatic 

transducer recognition and calibration preventing a 

transducer overload. The transducer should be provided 

with traceable calibration. All adjustments on the signal 

conditioners are to be made by software. Programmable 

limit/event detection, providing rapid intelligent actions or 

test interruptions. User selectable limit/event detector 

actions such as hydraulic off, indicate, hold, change mode 

and hold, reset, unload, no action etc. Programmable error 

detection, providing rapid intelligent actions or test 

interruptions. User selectable error detector actions such as 

hydraulic off, indicate, hold, change mode and hold, reset, 
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unload, no action etc. Programmable display meters, 

providing the user the flexibility of programming the 

parameter to be displayed on the meters. The user should 

be able to select any of the following parameters for 

display: cyclic/ramp signal track, mean, amplitude, min, 

max, peak, valley, current cycle count, total cycle count, 

segments etc. The user should be able to generate as many 

no of display meters as required to display the above 

parameters based on the requirement. Programmable 

display scopes, providing the user the flexibility of      

programming the parameter to be displayed on X and Y 

axis. The user should be able to select any of the following 

parameters for the Y axis: load, stroke, command, servo 

drive, error etc. The user should be able to select any of the 

following parameters for the X axis: time, load, stroke. 

User should be able to adjust the scaling and trace time 

based on the requirement. The scope should have user 

selectable auto scaling feature. The scope should be able to 

plot one channel versus another channel. Pre-

programmable automatic mode changing to any transducer 

connected to the machine which has been selected for 

control. Waveform command generation with 32 bit 

resolution at up to 1 kHz for each sensor, with, sine, 

triangle, square, haversine, havertriangle, haversquare, 

ramp, dual ramp, trapezoid in relative and absolute modes 

and support for digital drive data downloaded locally from 

a PC or via an analogue input of ±10 V. Service data 

playback of digital files via computer interface at up to 

5,000 samples per second on all channels. Specimen 

protect facility to ensure load on specimen is kept within 

selectable limits during specimen loading. Minimum 4 

digital I/O and 2 analogue outputs of ±10 V per channel of 

controller. The user should be able to configure any of the 

following parameters for analogue outputs: load, stroke, 

command, servo drive, ground. Minimum one analogue 

inputs of ±10 V per channel controller for data acquisition 

of external analog signals. Continuous synchronous data 

acquisition at user selectable sampling rate with maximum 

5 kHz on all internal and external channels. The application 

software for running static, fatigue, dynamic tests and data 

acquisition should have the following features: selection of 

wave form type, frequency, mean/amplitude, peak/valley, 

starting quadrant, no of cycles to stop, action to be taken at 

the end of the defined test. Block loading capability: to 

drive actuator synchronously from single demand drive file 

or multiple demand drive files in sequence. It should be 

possible to define multiple number of segments in each 

demand drive file. It should be possible to define the 

number of cycles, set point, amplitude and wave shape in 

each segment. Run, hold, continue, and stop buttons for 

controlling the test. On line instantaneous adjustment of 

frequency, amplitude and mean of the cyclic waveform 

tests. Online visual indication of limit settings and status. 

Data acquisition and storage of external and internal 

signals with adjustable sampling rate. The digital controller 
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and associated hardware should be compatible for 

installing demand drive file generation software which will 

be used to model the test rig and test structure to simulate 

product service conditions in a controlled laboratory 

environment using field measurements, including load, 

strain, displacement, velocity and acceleration. The 

software should be capable of running multi channel/multi 

axis testing up to four actuators by adding required 

additional controller boards. The controller should have 

provision for adding additional two controller boards (total 

of four channels) for multi axis testing requirements. 

Controller must be expandable to at least two independent 

test stations with common hydraulic power pack/ HSM 

The manufacturer/supplier should quote for the actuator, 

load cell, displacement transducer and digital controller all 

the four from the same manufacturer/supplier. 

i.e., A manufacturer/supplier attempting to quote for 

equipment for which they are not the OEM will be 

summarily rejected. 

15. Application software 

package 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

The software packages should have real time graphic 

options, formula calculations, and data in the form of 

ASCII and Excel formats. The software shall be used for 

generating and executing test. The software should have 

the ability to control or capture the data from the internal 

and external transducers. 

The block loading software should be able to continue the 

block segment when the test system stopped due to power 

failure or user defined test termination and it should 

resume from the block segment where it was stopped, 

when the user restarts the test system.   

The software should have the capability to change, view, 

create, edit and create loops in the process variables as per 

the user commands with ease. 

The software should have feature to allow data to be 

collected and stored to disk during any simple or complex 

testing.  

The data acquisition routines will include time data 

collection, peak valley, maximum/minimum and level 

crossing data acquisition and the additional slave channels 

to be collected simultaneously. All internal conditioned 

channels can be used as the master or as the slave channel. 

The software shall allow the operator to directly interact 

with the progress of the test through user definable 

software buttons. 

The user should be able to define customized software 

buttons with names and description that when clicked with 

the mouse causes the test program to sequence to the next 

desired test sequence. 

The software shall allow the user to setup command 

segment end levels that are from a different transducer 

channel than the channel being used for test control. The 

end level or data limit can be set upto terminate the current 

segment when the data limit is approached from below, 

above or either direction. The data limit can also be used to 

trigger data acquisitions and other definable test system 
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processes. Data limits can be set up to cause the test system 

to go to any definable state upon detections. 

The software shall have an event detector watching for 

changes in peak-valley readings. The process can be used 

to trigger data collection or other definable test system 

processes. 

The various displays on the computer monitor during 

testing should be legible, easy to read, including the font 

size. 

During testing, when the power supply stops suddenly and 

unexpectedly, the test should stop at the stage of the testing 

without any damage to the test specimen or test setup. The 

hydraulics should immediately disengage completely 

without any application of load to the test system. 

Further we should be able to resume the same test from 

that point onwards, where it had stopped. 

16. Computer system The supply shall consist of a laptop with latest hardware 

and operating system for interfacing with the digital 

controller. 

Laptop specifications: 

Processor and speed: Intel core I9, 8th generation and 

greater than 3.1 GHz  

Ram:8GB 

Hard disk: 2TB 

OS: windows-10 

For technical reasons, if the supplier wishes to offer a 

computer system with different specifications, then the 

same should be justified and detailed specifications of the 

computer system given. It is the responsibility of the 

quoting firm to ensure complete compatibility between the 

testing system, test software and the computer system 

along with a colour laserjet printer 

17. Flexible hydraulic hoses Flexible hoses (pressure, return, and drain/pilot) of 4 m 

length from the HSM to hydraulic power pack (to suit with 

the site condition). 

Flexible hoses (pressure, return, drain/pilot) of 7 m length 

from HSM to load frame (to suit with the site condition). 

18. System cables System cables of 20 to 25 m length (to suit with the site 

condition) from controller to actuator 

System cables of 20 to 25 m (to suit with the site 

condition) length from controller to HSM. 

19. Essential and optional 

accessories and Spares 

Any other essential and optional accessories necessary 

shall be presented as a separate quote. 

20. Warranty One-year warranty followed by two years’ comprehensive 

maintenance support including service and replacement of 

spares/software wherever necessary. 

The quote should clearly mention that the comprehensive 

maintenance support includes free replacement of 

spares/software/equipment wherever necessary with no 

cost to CSIR-SERC. 

The commercial quote should include the charges for the 

above. 
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21. Installation and 

commissioning 

The firm should take full responsibility for supply, 

installation and commissioning of the equipment. 

Installation and commissioning should be carried out in 

CSIR-SERC and performance of the system demonstrated 

to the satisfaction of the users in CSIR-SERC. 

20. Details about credentials of 

the firm, listof clients, details 

of similar equipmentsupplied 

in the last five years 

The firm should have credentials of long standing in the 

supply and maintenance of similar equipment of  250 kN 

capacity or higher in India.Necessary proof to this effect 

should be produced along with the quotation. Details of the 

clients to whom such equipment have been supplied along 

with their addresses, fax and telephone numbers should be 

submitted. The firm should give details of similar 

equipment supplied by them in the last five years. 

21. Operation and maintenance 

training. 

The system should be installed and commissioned by the 

manufacturer at CSIR-SERC by trained and experienced 

service engineers as specified above. After successful 

installation, manufacturer shall provide initial training on 

routine operation and maintenance of the hydraulic sub-

systems and the cooling system at CSIR-SERC for 5 days. 

Training material shall also be given by the manufacturer. 

OEM shall bear the cost. 

22. Maintenance and service 

support of theequipment 

during and after the 

warrantyperiod 

The vendor should have competent and reliable service 

network in India for quick and necessary repair and 

maintenance of the equipment.  Details of the nature of 

service support the firm can provide should be given along 

with the quotation. The firm should commit to provide 

maintenance service and supply necessary spares for the 

equipment for at least 15 years after successful installation 

and commissioning. The details provided by the vendor in 

this regard should be convincing to CSIR-SERC. In case 

CSIR-SERC is not convinced with the nature of 

maintenance and service support to be provided by the 

vendor, such offers will not be considered. 

23. Technical documents and 

catalogues 

The firms should enclose all the relevant technical 

documents and catalogues for all the components included 

in the quotation.  Quotations without proper technical 

documents and catalogues will be rejected. 

20. Compliance statement The quote should explicitly include every requirement of 

the CSIR-SERC as mentioned above. In case the offer does 

not include any or some of the points requirements 

contained in CSIR-SERC enquiry, then CSIR-SERC will 

be given to understand that the offer does not satisfy the 

points about which no mention is made by the vendor. 

Compliance statement, clearly mentioning point-wise 

compliance, should accompany the main technical offer 

failing which the quote will be summarily rejected. 

25. Operation and maintenance 

manuals 

Two sets of operation and maintenance manuals along with 

all necessary drawings should be supplied along with the 

test system. 

Backup CD/DVD for total firmware, background software 

and the application software packages should be supplied. 

26. Delivery schedule  The total system should be supplied within 6 months of 

order. 
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