                                                                                                                                                                                                                                                            TECHNICAL SPECIFICATION NO: QC-IV-67127 (REV. 00).
TECHNICAL SPECIFICATION OF COMPUTER AIDED SCHERING BRIDGE
1.   PURPOSE:
Computer aided Schering Bridge (Automatic Capacitance and Tan delta measuring Bridge) is required to measure the Dissipation Factor (Tan δ) on Generator (Turbo & Hydro Generator) Stator bars & Connecting Bus bars having different types of insulation & capacity (210 to 1000 MW) to assess the quality of their insulation.  
                   2.    SCOPE OF SUPPLY:

The scope of supply includes design, manufacturing, supply, & commissioning and proving of Automatic Schering Bridge at B.H.E.L works and as per technical specification below.

           3.   TECHNICAL SPECIFICATION:  
          3.1 TEST OBJECT DETAILS:
The test objects which are to be tested are as follows: -

   3.2 GENERATOR STATOR BARS:

The rated voltage of generators varies from 10.50 KV to 27.0 KV and capacitance of single generators bars varies from 5000 pF to 12000 pF. The Dissipation Factor (Tan δ) of a Stator bar is normally measured at voltage from 0.2Un, 0.4Un, 0.6Un ..1.4Un, where Un is the nominal voltage of the generator. 

   3.3 GENERATOR CONNECTING BUS BARS: 

The rated voltage of Connecting Bus Bar varies from 21.0 KV to 27.0 KV and capacitance of single Connecting Bus Bar varies from 2000 pF to 5000 pF.  The dissipation factor (Tan δ) of a Connecting Bus bar is normally measured at voltage from 0.2Un, 0.4Un, 0.6Un …..1.4Un, where Un is the nominal voltage of the generator. 

   4.    BASIC EQUIPMENT & SPECIFICATION:

           A latest state of the art Automatic Schering Bridge (Automatic Capacitance   and Tandelta measuring  Bridge) along with essential accessories to measure the Dissipation Factor (Tan δ) of Turbo Generator Stator bars (Capacitance = 12000 pf) up to test voltage 40 KV. It should be compatible with available Standard Capacitors 100 pf, 200 KV , Tettex A G  Switzerland make, having LEMO connector and shall have the following major features in it: -

                               a) For measurement of Tanδ of bars in ungrounded (floating) as well as 
                                    grounded condition with guard & without guard test facility.                                      

b) Integrated state of the art PC with operating software for instrument
    control, data  storage, analysis & report generation.

                               c) Advance software functions like automatic test object temperature 
                                   correction, graphical results for trending analysis.
                               d) Built-in standard interface RS 232.
e) Data storage enabling easy transfer of data to external PC conveniently
    print or store.

                    f) Cable set of length minimum 10 meter suitable for interface of 
                        instrument &   standard capacitor.

                                g) Mains cable, operating instructions, calibration & test certificates.   

              h) Other essential accessories.   
                                                                                                                                                                                                                     i) Recommended mandatory spares for 2 years trouble free operation.
                               J) Input Supply 230 ± 5% Volt at 50 ± 3% Hz.

4.1   Measurement Ranges / Accuracy :
1. Measuring range of Dissipation factor (Tan δ) = 0…100 (0…10000%).
2. Resolution = 0.0001 (0… 0.01%).  

3. Accuracy = ± 0.5% rdg ± 1E-4 ( i.e. ± 0.5% rdg ± 0.01% ) or better

4. Capacitance measuring range = 1 pF …5 µF
5. Resolution = 0.01 pf.

6. Accuracy = ± 0.05% rdg ± 0.3 pF or better.

4.2   SOURCE OF POWER SUPPLY & INTER CONNECTING
       CABLES: -
  All interconnecting control and power cables shall be supplied by the  

  supplier along with the Bridge. From B.H.E.L. 230 ± 5% Volts at 50 ± 3% 
  Hz. Power supply with required KVA capacity shall be available to the 
  mains of Automatic Capacitance and Tan delta measuring Bridge. Supplier
  has to ensure operation of the bridge under above power supply condition.
  If necessary,  suitable voltage stabilizer to be offered.
  NOTE: - Specifications of all types of required cables to be included in the
                Bridge Manual.
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4.2   SPARES: -
         Recommended mandatory spares for 2 years trouble free operation of the
         Automatic Capacitance and Tandelta measuring Bridge shall be supplied
         with main equipment. The details of spares along with its price may please
         be indicated.
4.3   O & M MANUAL: -
  Operation and maintenance manuals in English shall be supplied with the
   Bridge. The following details shall be included in operation and
   maintenance manual.      
          Block schematic illustrating the principle of operation of the system.
                        Detailed assembly drawings with clear marking of each component/assembly/sub-assembly.

Interface description of system

Diagnostic/fault listing of system

Electrical schematic diagram

Wiring diagram indicating layout of all associated accessories.

Installation and commissioning manuals for various components separately and combined.

Maintenance manual of equipment including sub system

Ladder diagram of controls Cross reference list of I/O/F listings.

Programming manual of controls

Circuit diagram of any auxiliary system/equipments.

                                    Specifications for all type of interconnecting cables.

NOTE: - Specifications for all type of cables to be included in the Bridge manual.

       Only original copies of O & M manual 2 nos. and not the photo copies to be supplied along with 3 CD ROMs. 
4.4 CALIBRATION CERTIFICATES: - 

Calibration certificate for overall Bridge accuracy & measurement  accuracy of all the instruments traceable to National / International standards shall be supplied along with the Bridge.

4.5 ENVIRONMENTAL PERFORMANCE: -

The Automatic Schering Bridge shall operate under following  environment conditions:

Operating temperature              :  0-50 º C

Humidity                                   :  Up to 95%, non condensing.

Max. altitude                            :  1000 M

Application                               :   Indoor

Noise level                               :   < 80 dBA..

5.         PACKING: -
The Bridge/accessories shall be packed in a suitable water proof/vibration proof packing boxes capable of bearing transit hazards. Various packing boxes shall be properly identified and marked giving details of dimensions, net/gross weight. The Bridge shall have proper casing/covers for its instruments/assemblies for safe handling/storage.

6.       COMMISSIONING & PROVING: -

             The Automatic Schering Bridge shall be commissioned by the supplier free of cost at B.H.E.L.  Any special instrument/equipment required for commissioning shall be brought by the supplier.

                       The Automatic Capacitance and Tan δ measuring Bridge after commissioning shall be proved at B.H.E.L. works. The Bridge shall be considered commissioned only after successful proving. The job/test object required at the time of
                       commissioning shall be provided by B.H.E.L. for proving.
  7.    FUTURE SUPPORT FOR SERVICE & SPARES:
The supplier shall give an undertaking that even in case of obsolescence of Bridge, the party shall give maintenance support to B.H.E.L. for 15 years after commissioning with respect to service & spares.

8.    GURANTEE:

The Bridge shall be guaranteed for a period of 12 months after proving at B.H.E.L. works.

9.   OPTIONAL:

- Prices are to be quoted for each optional item separately, if any.

- A large colour built-in TFT touch screen (12” or more).

10.    TRAINING:

   Training of 2 B.H.E.L. engineers at BHEL works in the area of quality control,  

   maintenance & testing shall be imparted by the supplier. Supplier shall 
   demonstrate its operation under different test modes (floating/grounded) of 
   objects with different capacitance.
            11.   GENERAL:  
                        11.1  Annual maintenance contract for the Bridge
            11.2   Power cable from mains to input of the Bridge. Price per meter length of   

                      cable to be quoted.

11.3 Any material and/or component not specifically stated above but which are
                              necessary for trouble free operation of the Bridge and its accessories. 

