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	1.Purpose: To record standard vibration sweeps, FFT & spectrograms in frequency amplitude, angle and order domain by using any modern day vibration sensors/ transducers like accelerometers, velocity and eddy current probes of international repute or its equivalent. To record physical measurements directly in transducer units and derive related measurements for displaying displacement, velocity &acceleration simultaneously from a single sensor. To carry out RPM based spectral analysis for rotating shafts, machine enclosures casing bodies etc in accordance with latest revisions of API613 (670) standards. Above analysis should also support measurement compatible to Bentley monitors and sensors.     

2.General requirement: Equipment should be portable, light weight having simple modular construction suitable for interfacing any modern day LAPTOP PC for in house as well as field based analysis and application. The equipment weight including lap top PC, dynamic signal analyser and accessories should not exceed 2 to-3 kg max making it ultra portable for the purpose of easy handling & transportation.

The equipment should have minimum of 4 channels including input and output channels utilising the latest advances in analogue and digital electronics, including digital signal processing and the industry’s highest resolution A/D converter to provide both speed and accuracy in the data collection process. Signal analyser should consist of credit card sized PCMCIA modules incorporating digital signal processing, analogue to digital and digital to analogue conversion with anti aliasing and anti imaging filters incorporating tachometer timer. The modules so supplied should be provided with signal interface cables, software operating under window 95/98/2000 and windows NT (ver 4+).

3.Technical specifications: The equipment should basically support the following analysis measurements with optional software.

(    FFT   

(   REALTIME ZOOM

(  FREQUENCY RESPONSE FUNCTION

( CORRELATION, HISTOGRAM  & TIME AVERAGE 

(  DISK RECORDING, ANALYSIS AND DAC PLAY BACK

(  REALTIME OCTAVE AND 1/3 OCTAVE ANALYSIS

(  WATER FALL AND SPECTOGRAM ANALYSIS

(  ORDER TRACKING ANALYSIS FOR ROTATING EQUIPMENT 

 ( RPM BASED SPECTRAL ANALYSIS FOR ROTATING MACHINES 

3.1 Full frequency analysis &dynamic range: Spectra and octave real-time & frequencies should be measurable using proportional band width and should perform over any span from 2 Hz to 8 kHz in real time octave analysis. Dual channel 1/3-octave measurements should cover any span from 1.6 Hz to 10 kHz. Similarly single channel 1/3-octave measurements should cover any span from 2.5 Hz to 16 kHz.

Disk Recording and playback: The equipment should incorporate latest data recording practices to carry out analyses on disk recorded data in play back mode to perform both octave and FFT analysis on the captured waveforms suitable for in vehicle or field testing even in the absence of line power. Signal analyser so supplied shall have dynamic range for two channels to work with minimum real time rate of 20 kHz. And with its memory capacity should transform LAP TOP PC in to a precision portable dynamic analyser for field application.   
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	3.3. RPM based spectral analysis: This single or multi channel analysis shall provide measurements synchronised to shaft speed for monitoring rotating machinery RPM sweeps that continuously monitors and triggers spectrum measurements (unaveraged) based on specified RPM intervals. It also provides RPM Stepped averaged measurements at a sequence of equally spaced RPM intervals, RPM steady averaging to monitor fluctuation of shaft speed within an RPM band and assigns measured RPM to measurement in RPM off mode while accepting keyed RPM entry from an external source.  

3.4. Water fall analysis: This single or multichannel Water fall analysis shall provide water falls and related three dimensional display of all vibration signals in standard water fall formats, Display contents include records, stop on full, continuous etc. It also provides standard cursor measurements in X,Y &Z axis with read out in order number amplitude &RPM read out. Other additional functions which supports this analysis are auto scaling, rotate view,perspective, manually set RPM, order track add record slice, copy graph. Record pacing in Time, average, manual, RPM for adding water falls to new records. 

3.5 Order Track analysis for Rotating Machinery: This option shall provide measurements

in single or multichannel and synchronise the sampling of input signals to the instantaneous angular position of machine shaft. Simultaneously it provides measurement of RPM in other channel and reads RPM from a once per revolution or multiple pulses per revolution. Measurements are tagged with current RPM and tachometer signals can be recorded to disk for later post processing with Throughput-to-disk option if available. The basic measurements shall include Time history (the signal prior to resampling), Linear spectrum (instantaneous spectrum with constant frequency resolution), Revolution history (The time history resampled on a constant shaft angle basis for single rotation orbit plots. Average revolution history; Order linear spectrum (instantaneous spectrum with constant order resolution. Order auto power spectrum for phaseless power averaged order spectrum.

Range and revolution: Max order : up to 500,   Revolution per capture: 1 to 512     

Delta orders: 0.00195 to 1 in 15 steps, Mass analysis frequency : 10 kHz

Max RPM ( 60,000/ max order. Operating modes: RPM sweep: system continuously monitors Rpm and triggers measurements based on specified Rpm intervals. RPM stepped: Provides averaged measurements at a sequence of equally spaced RPM intervals. RPM steady: Provides averaging to monitor a shaft as it fluctuates around a

 Certain RPM

3.6Comprehensive measurements: The signal analyser so supplied shall perform analyses in the time, frequency, order and amplitude domains by synchronous averaging to recover repetitive events buried in correlate signals to discover their similarity and time alignment. Also power spectrum analysis to identify dominant frequencies and spectral densities are the additional features required characterising linear system by their transfer. Coherence and impulse response functions to measure probability functions to normalise experimental data 
3.7 Zoom and high resolution: The signal analyser so supplied shall provide base band measurements using captured block size of 64 to 4096 time samples. This should provide FFT spectra with 25 to 1600 lines of resolution. The high-resolution option should additionally provide and transform sizes of 8192 to 65,536 time samples with associated spectral resolution of 3200 to 25,600 lines.
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	3.8 ICP Transducer power & calibration: The Signal analyser so supplied shall have direct powering arrangements to power integrated circuit piezoelectric sensors without additional signal conditioning electronics. Signal analysers with both normal and high sensitivity cables are preferable that avoids use of signal conditioning boxes to further improve the portability of signal analyser. Signal analyser should automatically perform transducer sensitivity measurements on command transferring the resulting sensitivities to current set up for recording history of calibration.

3.9. Measurements in comprehensive engineering units: The vibrations signal analyser so supplied should capture and record physical measurements in the units of transducer for display of Displacement, velocity and acceleration simultaneously from single sensors for rotating shafts and vibrating machine enclosures, bodies etc.  

 3.9A Connectivity networking and sharing: Vibration signal analyser should provide broad range of export formats storing its measurements in the native format of other popular application including all commercial modal analyses programs, Excel and other popular technical application to use measurements directly without programming. It should also support concurrently with other window application such as word processor and spreadsheets where graphics can be paste and copied easily to the reports. 

4.0  Hardware Specification:  

4.1.a Analogue input channels : 2 optically isolated AC coupled single ended &differential type channels that can accept inputs in the range 50mv to 10V (0-to-peak).Selection in 8-10 steps is normally required for high sensitivity standard cable 

4.1.b Input impedance: greater than 20 K( is normally required, for high sensitivity cable up to 20 K( and for standard cable up to 100 k( is preferable.  

4.1.c ICP transducer supply: Built in 10Volts sources at 2 ma each channel for powering transducers with ICP standard high sensitivity cable.

4.1.d Dynamic Range &ADC type: High quality delta sigma converters with 32 bit floating point arithmetic leading edge design are required for spectral measurements. The ADC features combined with Zoom and high resolution shall be used to identify and separate two closely spaced signals differing in amplitude by a factor of 100,000:1   (100 dB), the feature which makes the analyser most versatile 

4.1.e Channel gain and phase match : 0.3% (5 Hz to 20 kHz)  0,5( (5Hz to 20 kHz)

4.1.f  Tachometer input channel : Source channel 2 Analogue inputs Range 5<RPM<300000

          Max Tach frequency 20 kHz.  PPR : 0.01 to 4096  RPM read out accuracy : 1 RPM  

4.1. g  Out put source channels :    2         Waveforms:  Sine, swept sine , chirp , Random, Pseudo Random 

           Burst Random, pink , Thump (1/2 sine ) Impulse

          Output range :  Programmable 0 to (1.25 Volt,  Out put current : 25 ma Max ,  Output Impedance : 50( 

          (Short Circuit protected) ADC type: 16 bit Delta sigma converters.

4.1.h : Bandwidth  :  20 kHz   Max sample rate : 51.2 kHz Accuracy 100 PPM

4.1.i : Base band resolution : 64 to 4096 block wise standard 64 to 65,536 optional   Frequency : 25 to 1600 lines

          standard  24 to 25,600 optional

4.1.j  Zoom processing : Frequency span ( 2.5 kHz, 1.25 kHz, 625Hz ….4.88281Hz )  36 ranges from 4.88Hz

           Frequency Resolution : 25,50,100,200,400,800 0r 1600 lines standard to 25600 optional
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	4.1.K   Time :  64  to 4096 block size standard, 64  to  65,536 optional

4.1.L :  Digital signal processor: Cloak speed 50 Mhz   Format : 32 bit floating point    

             Real time rate :  20 khz for 1600 line FRF

             Module power requirement : Active : 360Ma @ 5V DC    Idle 110mA @ 5Vdc

4.1.M Minimum PC requirement IBM compatible or LAPTOP, Operating system  Windows 95,98 NT(ver 4+) or 

         2000,   Memory : 64 MB RAM  Disk space: 10 MB     Display 800(600 SVGA   Interface: Type III PCMCIA

          slot.

4.1.N  Amplitude accuracy for all measured vibration values shall be 1% in the  range  10Hz  to  20Khz
5.0General software specifications : 

(Operating modes : Test type # Auto power spectrum , Transfer functions , synchronous Average, 

   Correlation, Histogram,  Optional test type :  Real time octave, order Tracking.  

(Averaging functions: : Stable (Summation),Exponential , Peak, Hold, Live (Instantaneous) 

(Triggering functions : Mode Free run, Input source,Tach  Level: Adjustable in volts or  % ADC selectable

    positive or Negative  

(Window functions: Rectangular for transient signals,Hanning for continuous signal, Flat top: periodic signals.
(Excitation function : Waveform::- Sine , sweep sine, Chirp, Random, Pseudo Random, Burst Random,Pink

                                              noise, Impulse, Thump.
(Dimensional analysis:    Input units:  Selection of Engineering units (EU)  for each input channel from

  available list for easy configuration. Data scaling: A transducer sensitivity (mv/EU) is assigned to each input channel. Internal format: All measurements made are to be retained in their corresponding standard/ International SI units. Display units: Display of units shall be available in any listed physical units corresponding to input channel selection. Integration/differentiation: Display units in any domain are to be derived by integration or differentiation with respect to time. EU Table: An editable table for determining the EU choices are required and to be incorporated for input and display.   

(Measurement file storage: Software so supplied shall include the following features for easy formatting and running the program for data storage. Formatting Selection of measurements for export format. 

Hierarchy: Test/Run/save directory structure. Test:  Folder formed for each new test instance shall retains measurement, set up, graphical lay outs and specified measurement signals. Run: An application of the test bounded by starts and ends buttons. Save: Clear identification of each uniquely additional save for signal storage performed within a Run. Save test is performed at any time to save in default. Saving of specified signals within current run mode. Save signals automation on average completion by manual stop or by pacing specification as desired. Increment file run to generate default file each time. Signal Map & Export formats: An intuitive graphic control distinguishing signal formats. ASCII, Sigma/Star model, Universal file format (UFF) ME scope, SMS Star model VEC model, Standard data format and MATLAB (m-file).      

( Operating convenience feature: This feature enables to analyse previously measured data and append additional measurements to previously stored test run. Automatically overlay and recall previously stored measurements with point number and direction. Stores selected measurements in native format of other programs with store comments with measurements script prompts for obligatory user entry. Custom reports & Hard copy: Customised Header/footer template for printed reports. Recall parameters to caption Header/footer and graph annotations and insert company logo, Bitmap etc. Out put to all printers supported with print screen.

Transducer Calibration : In built software should take care of Transducer sensitivity (0-1000,000mv/EU) measurement automatically and calibrate against linear or decibel reference stimulus       
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	(Basic analysis capability: All analysis modes (repetitive playback, simultaneous recording) and functions to be available as though the data were a live measurement,(Optional ) single or multi channel  RPM based spectral analysis & order tracking using recorded tachometer signal.

( Display characteristic: Spectrogram, fine Spectrogram, water fallss,3D Surface & 3D Cascade 

    Display types.: Magnitude, Log magnitude, db magnitude, Real ,imaginary, phase 
( Graphic Lay out: An Unlimited number of user defined layouts up to 32 windows per layout, Interactive  modifications while a measurement is running to display layout with group auto scaling for all traces displayed. 

 (Window characteristic: Traces up to 16 signals per window with selectable grids detail level, Control of colours applies to traces grids, axis, test, Cursors and markers. Templates and textures to set all of the graphic parameters to any saved windows, selectable texture and size of all line and symbol graphic parameters. 

( Trace characteristics: For available test type,  display scaling  : Auto, default, User defined 

    X – axis : Linear, log, Real, Imaginary, octave 1/3 octave.

Display types y-axis : Magnitude, Log  magnitude, dB magnitude, Real , Imaginary, Phase, Nyquist ,

 Polar, Polar run out.  Display  format : EU, Eumax, EU², EU² max ,EU/(Hz,Eumax/(Hz, EU²/Hz, EU rms²/Hz. 

Display weighing : A, B or C

(Cursors: Type : single, dual, Harmonic, Peak pick Form: vertical line intersecting trace; Read out: test box identification of trace and X-Y Co ordinates. Harmonic cursor: To track up to 100 harmonics to position line.

Peak-pick cursor: To shift mouse click, focus between traces or harmonic/peak points. Copy, paste and link : to copy any cursor location/position from windows to other location to move all linked cursor together.  

 ( Trace statistic :  histograms counts, mean, standard deviation , Skewness, Kurtosis

Octave: rms,  rms (A), rms (C), max.. Other tests : max, min,rms,peak-peak,mean dedicated with show/hide switch for display.

(Through put to disk , disk play back & Replay analysis :  Gap free real time recording to disk, simultaneous measurements & playback to DAC

6.0 Scope of supply : 

I. Dynamic Portable vibration analyser including standard accessories Basic FFT package, Operating software for windows and optional software for analysis purpose.

        II.     Supplier shall supply 3 sets of operating and maintenance manual.

        III.   Supplier shall be responsible for after sales service of the instrument.

        IV.   List of spare parts shall be furnished along with price break up separately.

        V.    Supplier shall commission the instrument and demonstrate all its operational features at the

                BHEL premises. Also suppliers engineers shall impart necessary training to BHEL Personnel.

     VI     The instrument shall be guaranteed for its satisfactory performance for a minimum period of 24 months 

               From the date of  commissioning. 

       VII.   The equipment shall fulfil safety regulation and guidelines.         

       VIII   Training  on  operation for a period of 7 days for 2 persons shall be provided        

        IX  The quotation shall contain point to point detail explanation for every point mentioned in this specification. 

         X The equipment shall be capable of operating in hostile industrial environment in temp range of 0 to 50(C    
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