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	BHARAT HEAVY ELECTRICAL LIMITED
RAMACHANDRPURAM :: HYDERABAD 502 032.
	Enquiry No. :
	 

	
	
	Due Date :
	 

	HYDERABAD
	CONTACT DETAILS
	Supplier Qtn. No.:
	 

	
	DGM/PUR(CG)  email : raogum@bhelhyd.co.in   Phone No.  040-23182189
	Date :
	 

	TECHNICAL SPECIFICATION CUM COMPLIANCE CERTIFICATION FOR

	DATA ACQUISITION SYSTEM

	NOTE:-

	1. Vendor (OEM) must submit complete information against clause no. 7. The offer meeting this clause would only be processed.

	2. The "Offered" Column and where applicable, the "Deviations" & "Remarks" Column of this format shall be filled in by the Vendor and submitted along with the offer.  Inadequate / incomplete, ambiguous, or unsustainable information against any of the clauses of  the specifications/requirements shall be treated as non-compliance.

	3. The offer and all documents enclosed with offer should be in English language only.

	4.Vendor to submit offer in two parts in closed envelops viz. Technical bid and Price bid.

	ADDRESS OF THE SUPPLIER :
	ADDRESS OF THE INDIAN AGENTS :

	TELEPHONE NOS.:
	TELEPHONE NOS.:

	FAX NOS.:
	FAX NOS.:

	E-MAIL ADDRESS :
	E-MAIL ADDRESS :

	SCOPE:  DESIGN, MANUFACTURE, TESTING,  PACKING, DISPATCH, INSTALLATION, INTEGRATION, SOFTWARE DEVELOPMENT AND COMMISSIONING OF DATA ACQUISITION SYSTEM


	1.0
	Purpose of the Equipment:
	
	
	

	1.1
	The Data acquisition system is required for data acquisition during testing of Generators and Exciters; data acquired needs to be displayed for monitoring during testing and subsequently the data needs to be analysed and report is to be generated. The various parameters are stator, core, tooth temperatures, bearing and oil temperatures, oil and water flows. Electrical parameters are like generator output voltages, Generator output currents, Field currents, Field voltage, Drive motor voltages etc. Sensors / transmitters / transducers / measuring instruments / shunts are used for measurement of various parameters. Some of the parameters are directly connected to the data acquisition system for measurements.
	
	
	

	2.0
	Scope
	
	
	

	2.1
	This specification covers minimum requirements for supply of Data acquisition system.
	
	
	

	2.2
	The scope of supply is supply of hardware, system software, customized software, complete peripherals, transducers, sensors wherever required, Ethernet fiber optic cables with connectors, Ethernet hubs for connectivity of modules and controller, installation and commissioning and training as per following minimum specifications. Total system requirement for development of custom software, testing engineers are to be consulted from time to time for thorough understanding of complete requirements.

	
	
	

	3.0
	Technical specifications – For information and better understanding refer annexure.
	
	
	

	3.1
	Lay out of the System : The lay out of the system shall be as per the figure.1
For hub connectivity  and placement of equipment ref. fig.5.
	
	
	

	3.2
	The data acquisition system modules housed in acquisition chassis are to be placed near the two different machines under test, The machines under test are 200 meters away from each other and these shall be connected through 100 base T Ethernet interface. The distance between machine to machine is 200 meters and machines under test  to control room is 200 meters.

	
	
	

	3.3
	The DAS shall be capable of measuring the following parameters as per the Arrangement given in the figure 1.


	
	
	

	
	Description
	No.of Channels
	Accuracy
	
	
	

	3.4
	4 wire RTDs
· Channels of 100 µA current excitation source for high-channel-count RTD measurements

· 5 ppm/°C maximum temperature drift

±0.05% accuracy for each current source
	100
	0.1%
	
	
	

	3.5
	Thermocouples ( all types)

Reference Junction Accuracy :±0.5°C

· Should be able to scan the cold-junction compensation sensor along with other input channels

· Open thermocouple detection

· Over voltage protection to ±42 V

· 2 Hz low pass filtering per channel

· The module should provide a high-impedance path (10 M Ohm) from the negative input terminal to ground, so that the system works reliably with either floating or grounded thermocouples.


	60
	0.1%
	
	
	

	3.6
	Speed/flow or others based on time/pulse measurement (counters). Suitable converters can be used.
(50 mV to 20 V pulse inputs)

Programmable threshold and hysterisis 

Adjustment Provision for preamplifier power supply ( 24 volts DC ), frequency measurement up to 10 kHz

and totalising 


	20
	± 1 pulse
	
	
	

	3.7
	· High-accuracy pressure measurements.

· Pressure modules must be able to provide excitation supply(24Vdc)to the transducers

· Over voltage protection to ±42 V

· 2 Hz low pass filtering per channel

· The module should provide a high-impedance path (10 M Ohm) from the negative input terminal to ground, so that the system works reliably with either floating or grounded signals.


	20
	0.1%
	
	
	

	3.8
	Voltage  (AC)

( 0-200 V)

Isolation of channel to channel and to ground shall be 1.5KV & above. 
	12
	0.1%
	
	
	

	3.9
	Current measurement AC 

 (0-5 A through CT secondary).  


	12
	0.1%
	
	
	

	3.10
	With 12 channels of AC voltage measurement and 12 channels of AC current measurement as in (5) and (6) the following measurements/computations shall be done.
	
	
	

	3.11
	1. 12 channel AC voltage measurement.

2. 12 channel AC current measurements.
	
	
	

	3.12
	3. 12 AC power measurements

4.   4 Three phase AC power measurement

5. 12 Power factor measurement

6.  Frequency measurement. 

If direct input of 200 V and 5 A  as in S.No.4 and 5 is not possible, then transducers of 0.2 class accuracy and high response time shall be fixed in the acquisition chasis. A/D conversion shall be ≤ 200msec.
	
	
	

	
	Description
	No.of Channels
	Accuracy
	
	
	

	3.13
	Voltage  (DC)

(0-1000 V )

Isolation of channel to channel and to ground shall be 1.5 kV. 
	12
	0.1%
	
	
	

	3.14
	Current measurement DC

 Through shunt output connected in DC line. (0-150 mV)

Isolation of channel to channel and to ground shall be 1.5 kV & above.
	12
	0.1%
	
	
	

	3.15
	With 12 channels of DC voltage measurement and 12 channels of DC current measurement as in (f) and (g) the following measurements/computations shall be done.

1. 12 channel DC voltage measurement.

2. 12 channel DC current measurements.

3. 12 DC power measurements
	
	
	

	
	Description
	No.of Channels
	Accuracy
	
	
	

	3.16
	Measurements for Pressure/flow transmitter outputs

(0-20 mA and 0-10 V  DC)


	40


	0.1%


	
	
	

	3.17
	Relay Channels Voltage : 220 V AC or DC Current 2 A
	10
	100% repeatability
	
	
	

	3.18
	Transient measurement channels 

Measurements from Non inductive shunts of 20 kA, 20 micro Ohms (AC/DC) with Common mode voltage Rejection of 1.5 kV

Signal conditioner with voltage range selection is required to be given.

Signal conditioner of minimum 3 MHz band width 

Voltage range 0-2 mV-50 mV- 400 mV-1 V-10 V

(Isolation voltage of channel to channel and to ground shall be 1.5 kV)
	8
	0.1%
	
	
	

	3.19
	Measurements from PT secondary of voltage 0-200 V AC or from DC line of 

0-1000V  (DC),  Signal conditioner with voltage range selection is required to be given. Signal conditioner of DC to 40 kHz frequency range (Isolation voltage of channel to channel and to ground shall be 1.5 kV)


	8
	0.1%
	
	
	

	
	Data acquisition modules
	
	
	

	3.20
	The DAS modules shall be interconnected as per fig-1 and are to be controlled by LAN (stand alone with the controller or system software as well as by the plant LAN and also with independent network.


	
	
	

	3.21
	a. Data acquisition system modules housed in acquisition chassis are to be placed near machines under test. The machines are 200 meters away from each other and these acquisition modules housed in acquisition chassis  shall be connected through Ethernet 100 base T. Required Ethernet connecting fiber optic cables and required 100 base T hubs for connecting these modules and the controller (placed in control room) shall be provided by the vendor. 

	
	
	

	3.22
	b. Data acquisition system modules housed in acquisition chassis are to be placed near machines under test. The machines are 200 meters away from each other and these acquisition modules housed in acquisition chassis  shall be connected through Ethernet 100 base T. Required Ethernet connecting fiber optic cables and required 100 base T hubs for connecting these modules and the controller (placed in control room) shall be provided by the vendor. 

	
	
	

	3.23
	The data acquisition system modules shall be housed in the main acquisition chassis and shall be rugged, compact. The units shall be portable and light weight. 


	
	
	

	3.24
	These are required for placing near the Generator/Exciter (electrical environment) and proper isolation shall be provided.


	
	
	

	3.25
	Field process parameters ( For measurement of process data at the locations shown in fig.5 as (FPx) 
FP 1 : 12 Nos. of 4-20 mA, 10 No.s of -20 to 20 V inputs, 10 nos of RTDs

           Input from level switch : 4 Nos. of 24 V, Pulse input : 4 

FP 2 : 36 Nos. of 4-20 mA, 10 No.s of -20 to 20 V inputs, 30 nos of RTDs

           Input from level switch : 4 Nos. of 24 V , Pulse inputs : 4
Field process parameters shall be monitored separately in a computer of control room1 and control Room 2. Software shall be made available in these control rooms separately for acquisition, monitoring, trending and report printing.
Field process parameters shall be connected through TCP/IP interface  as shown in the figure.

Details of parameters shall be given after placement of order during detailed software development.


	
	
	

	3.26
	Signal conditioning of the input signal as per the system requirement. 
	
	
	

	3.27
	Digitizing shall be of 16 bit A/D conversion or better
	
	
	

	3.28
	Communication with the main control unit shall be available. 


	
	
	

	3.29
	Programming of parameters, display of parameters shall be provided by portable detachable unit or by the standard local display and key board.


	
	
	

	3.30
	Separate terminal connectors shall be provided and Wago type of terminals are provided for frequent connections/disconnections. There shall be provision for removal of terminals so that new type of terminals cable used.
	
	
	

	3.31
	The DAS shall be capable of working in stand alone mode without remote controller/PC).
	
	
	

	3.32
	Common mode voltages are to be taken care for high voltages present in voltage inputs and current inputs.


	
	
	

	3.32
	Power measurement  : The DAS shall be capable of  measuring power in  three phase AC 3 phase, in single phase and in DC circuits. 
	
	
	

	3.33
	Transient measurement channels : 

a) Generator is tested for sudden three phase short circuit test. The DAS shall be capable of acquiring transient signals generated during sudden short circuit test. Current is measured through precision non inductive shunts of 20 micro Ohms. Refer fig.4

b) The Generator Exciter is tested for exciter response test in which Exciter output voltage and field current of the exciter is measured when exciter field is applied suddenly.
	
	
	

	3.34
	The excitation to the transducers provided by the supplier shall be provided by the supplier.
	
	
	

	3.35
	In addition to the above, 40 channel programmable power supplies 0 to ±24 V of 40 mA each shall be provided for transducers power supply connections. Protection for short circuiting of these outputs shall be provided.
	
	
	

	3.36
	GPIB interface is provided with existing D6200 Power Analyser of Norma, D5255S Power Analyser of Norma, Norma 5 ½ Digit Multimeters Two numbers, HP 5 ½ Multimters two numbers. These are to be converted to LAN interface by providing GPIB to LAN convertor. WT1600 power analyzer of Yokogawa make ) is provided with LAN interface., 12 channel AC/DC Power analyzer of 0.02% Accuracy (will be procured with LAN interface). These instruments are also to be used for connecting to the Data acquisition system and development of customized software in LAN.


	
	
	

	3.37
	Required Isolation for measurement of Voltages and currents in AC and in DC shall also be provided.


	
	
	

	3.38
	The speed signal input is from Bently Nevada Proximity probe and Proximeter. The Gap voltage is of around 10 Volts and pulse signal of  8 volts above this voltage when ever the probe sees the notch on the rotating shaft. This signal shall be conditioned to required level for measurement. 


	
	
	

	3.39
	External connection terminals and wiring from modules to the terminals shall be provided by the supplier.( The DAS will be disconnected after the testing of machines – Therefore terminations from machine under test directly to the measurement modules are to be avoided.)


	
	
	

	3.40
	LAN cable shall be fixed in our Test pit. Hub connections as shown in the scheme fig.5 in the field. 
	
	
	

	3.41
	Total supply of LAN hubs and cables shall be supplied, installed and commissioned.
	
	
	

	3.42
	Extra two numbers of 20 meter and two numbers of 5 meter LAN cable with connectors at both ends and protective conduit shall be provided for connecting to the DAS acquisition units and to the LAN hub. 
	
	
	

	
	Software
	
	
	

	3.43
	Complete measurement solution and customized software need to be provided by the supplier. For guidelines refer to the annexure I. The broad features of the software shall be as given below. 


	
	
	

	3.44
	Software shall be provided for easy configuration of the acquisition modules.


	
	
	

	3.45
	The software shall be provided in open architecture for customization of software through Visual Basic and/or Visual C++.


	
	
	

	3.46
	Software shall be capable of configuring and acquiring data from existing hardware mentioned in Cl.13


	
	
	

	3.47
	Customized software for acquisition, measurement, display, storage, calculations and report generation shall be provided apart from the standard software.


	
	
	

	3.48
	Customised software shall be completed within 3 months of delivery of equipment.
	
	
	

	3.49
	The software supplied shall have capability of operating from both control rooms simultaneously and in combination of modules from different control rooms independently.
	
	
	

	3.50
	The customized software developed with consultation of Testing Engineers is to be tested on five machines.


	
	
	

	3.51
	The customized software shall be maintained for a period of 2 years from the date of commissioning. 
	
	
	

	3.51
	The maintenance of the software includes revision of software when ever requirement arises. 
	
	
	

	3.52
	The standard software supplied shall be compatible for windows Xp/NT and for future customization and following minimum features shall be available.

a. Complete acquisition, display and storage,

b. Real time graphical display.

c. User programmable mimic display and report formats.

d. Triggering of measurements through various parameters, time or user defined functions.

e. Selectable scan rates of parameters,

f. Usser programmable channel configuration,

g. Selectable data storage modes – delta speed, delta time ,event based or manual.

h. Scaling in engineering units & selectable gain/offset setting for each channel in y=mx+c form and user defined scaling.

i. Selectable alarm and danger set points, real time alarm display, annunciation, programmable relay outputs through parameters measured.  

j. Provision for user selectable parameters (channels) for display and print out.

k. Channel status, connection status like channel OK and like fault indication,

l. Data storage through auto/manual,

m. The retrieval of data stored through various formats. These shall be user defined,


	
	
	

	3.53
	Work station configuration :

The work station shall have 4 numbers of 21” LCD monitors and portable work station shall have 15” plasma display  and  essentially have the following minimum features: 
	
	
	

	
	Microprocessor
	Intel Pentium (R) or higher Minimum 3.4 GHz
	
	
	

	
	Math Co-Processor
	Built-in
	
	
	

	
	On-chip cache Memory
	512 KB L2 Cache & 400 MHz Front side Bus
	
	
	

	
	Chipset
	Intel 845 chipset with AGP 4X Support
	
	
	

	
	RAM
	1GB of DDR RAM expandable 

up to 1.5 GB
	
	
	

	
	Clock Speed
	3.4 GHz or faster
	
	
	

	
	Drives
	3.5 " (1.44 MB) diskette drive
	
	
	

	
	Hard Disk
	160 GB SATA compatible
	
	
	

	
	CD/DVD write and Read
	52x/24x/52x or higher speeds
	
	
	

	
	Keyboard
	Suitable for Windows 2000/ XP
	
	
	

	
	Mouse
	Optical Mouse - Remote
	
	
	

	
	Keyboard
	Multimedia keyboard
	
	
	

	
	Interfaces
	1 Parallel, 4USB, 2 Serial
	
	
	

	
	VRAM
	32 MB or More
	
	
	

	
	Video card

(Graphics Card)
	Advanced card running on PCI with minimum 128 MB RAM
	
	
	

	
	Any other requirement 
	As required for the system.
	
	
	

	3.54
	Any other requirement for complete operation of the data acquisitions system shall be quoted.
	
	
	


	4.0
	Inspection and testing
	
	
	

	4.1
	The complete supply shall be tested at manufacturer works and test reports shall be furnished.
	
	
	

	4.2
	The acceptance of the entire system will be based on a mutually agreeable Acceptance Test Procedure (ATP).
	
	
	

	5.0
	Training
	
	
	

	5.1
	Training in operation, maintenance and software of the above DAS with necessary hands-on experience for 6 testing personnel for duration of 5 days. Necessary training documents & other materials shall be provided for each participant.
	
	
	

	6.0
	Other conditions
	
	
	

	6.1
	The complete offered system or part of the system will be considered for procurement. 
	
	
	

	6.2
	In case the quoting agency for this system is not OEM, then it is mandatory that the supplier should provide a letter from the respective OEM stating that, they will support the equipment in both technical and logistic for at least two years.    
	
	
	

	6.3
	The complete system engineering is the responsibility of supplier.  Vendors who supply in part will be disqualified
	
	
	

	6.4
	The system, any unit or parts there in, if found defective during commissioning or there after shall be replaced within a week of detection of such defects.
	
	
	

	7.0
	Qualification of vendors
	
	
	

	7.1
	Vendor should have supplied two such systems earlier. References of similar systems supplied earlier to be furnished with the offer. 
	
	
	

	7.2
	The supplier should have a calibration center with NABL/NIST accreditation.


	
	
	

	8.0
	Documentation
	
	
	

	8.1
	The following documents shall be submitted along with the offer.

1. Compliance statement as per the BHEL specifications

2. Vendors Catalogs, literature and write ups

3. Basic drawings for the equipment offered their interconnectivity drawings. etc.

4. Reference list.
	
	
	

	8.2
	The following documents shall be submitted for BHEL approval within 30 days after the order is placed. 

1. Test procedures.

2. GA Drawings and installation Drawings of all the equipment.

3. GA Drawings and P & I Diagram Drawings of all the equipment.
	
	
	

	8.3
	The following documents shall be submitted along with the supply of equipment.

1. Test certificates for the equipment supplied.

2. Three sets of  O & M manuals for all the equipment supplied..

3. Calibration certificates.
	
	
	

	8.4
	The following documents shall be submitted after installation, development of customized software.

1. Installation drawings.

2. Customized software executable and editable in installed condition and in CDs for installation in future.

3. Complete instructions for software installation.
	
	
	

	9.0
	Guarantee
	
	
	

	9.1
	The complete equipment, software supplied and installed shall be guaranteed for a period of 18 months from the date of commissioning.
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Computer/Monitor/with Data acquisition loaded


and controlling and monitoring is done 
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Computer/Monitor/with Data acquisition loaded


and controlling and monitoring is done  10
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Computer/Monitor/with Data acquisition loaded


and controlling and monitoring is done  10
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	This information on this document is the property of BHEL.

It must not be used directly or indirectly in any way detrimental to the interest of the company
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