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1. PURPOSE:

 The life of stator winding being a major factor in the life of the machine itself, condition monitoring of HV electrical insulation becomes a critical measure of life expectancy.  In order to conduct off-line Partial Discharge (PD) measurement on the stator winding of HV rotating electrical machines, off-line PD Measurement system for stator insulation is being proposed to be procured. 
2. SCOPE OF SUPPLY:
2.1
This specification defines the requirement of design, manufacture, supply and successful commissioning of the “Off-Line Partial Discharge Measurement System” including PD sensors like Capacitive couplers, System Calibrator Unit, Impedance Matching Unit, Suitable Filter for noise rejection,  Signal Cables, Data Acquisition Unit as well as  system controller and software.

2.2
The system shall enable automatic off-line testing of PD activity in the generator stator insulation during overhauling / shut down of the generator.
2.3 The system shall contain alarm and self test interfaces and may be independent of a computer functionality.  There should be provision for storing matrices along with trending parameters.
2.4 Mains cable and other interconnecting Cables / F O Connectors shall be of  suitable length for connecting  instrument, accessories & coupling capacitor.
2.5 Operating instructions, calibration & test certificates. 
2.6 Other essential accessories.
2.7 Recommended mandatory spares for 2 years trouble free operation.
3. TEST OBJECT DETAILS:  
The test objects which are to be tested are as follows: -

3.1
STATOR  WINDING OF TG / HG :
The rated voltage of generators upto 27.0 KV and per phase capacitance of wound generators varies from 0.2(F to 0.8(F and maximum capacitance when all phases together is to be tested is approximately 1.8(F . The Partial Discharge (PD) test on a Stator winding is to be carried out at maximum test voltage approximately 40 kV. 
3.2 INDIVIDUAL GENERATOR STATOR BARS / CONNECTING BUS BAR:
The rated voltage of stator bar upto 27.0 KV and capacitance of single generators bars varies from 5000 pF to 12000 pF. The PD is normally measured upto 140% of rated voltage. So, maximum test voltage will be approximately 40 kV. 
4. BASIC EQUIPMENT & TECHNICAL SPECIFICATION :
4.1 The Off-line Partial Discharge measurement System shall be a very good portable type with sturdy outer box and have the capability to measure the Partial Discharges (PD) during overhauling / shut down of the gas / steam / nuclear / turbine generator while eliminating all types of external electrical interference /noises.  The system shall be capable of performing complete Off-line PD tests as per IEC 60270 and producing all necessary data like Apparent Charge (q), Repetition rate (n) and frequency(N), Quadratic rate (D), PD Magnitude, Average Discharge Current (I) etc. and respective graphs for the parameters as given below : 
• 
Time- and Voltage dependent presentation of all defined quantities like:

- apparent charge (q)

- pulse repetition rate and frequency (n, N)

- average discharge current (I)

- quadratic charge rate (D) 
- discharge power (P)
• 
PD-frequency distribution 
• 
Average discharge current displayed dependent from phase or time

• 
Phase and polarity resolved segmental or continuous 2D- or 3D-display
4.2 The System shall be capable to reject the harmonic noises in the medium frequency range, caused by broad cast stations. Suitable filter to be provided for rejection of noise.
4.3 The System shall have features of latest digital technology and advanced software design.

a) High-speed and high resolution acquisition to detect PD events. 

b) Additional / Integrated   state-of-the-art Note Book PC with operating software for instrument control, data storage, analysis, graph & report generation.

c) Advance software functions like graphical representation of test parameters for analysis along with the other important features like digital display of measured value of PD in pC and Applied Voltage etc.

d) Built-in standard interface RS 232/USB/Fibre Optic Network.
e) Data storage enabling easy transfer of data to external PC conveniently print or  store.
f) The system software shall be capable for trend and their statistical analysis.
g) The system shall be capable to store / record the conditions of generator, to ensure the validity of the partial discharge tests.  

4.4       PD Input : up to  20 MHz. 

Dynamic Range : 100 dB or better 

Pulse Processing Unit Frequency Range : Shall meet the requirement of IEC 60270
(Wide band to Narrow Band)

Minimum detectable apparent charge     :       10 pC  or better
at 50 Ohm matching impedance

Maximum detectable apparent charge      :       100000 pC or better
4.5 Pulse Resolution Time : Shall meet the IEC 60270 requirement of Pulse Resolution Time  for consecutive PD Pulses shall be less than 10 (s.
4.6 Noise Cancellation :  Effective DIGITAL proven noise cancellation technique to ensure that false test results do not occur. 
5. COUPLING CAPACITOR  :    

The coupling capacitor shall have suitable rigid (Preferably detachable) base and to be connected on the HV terminal externally for testing purpose. Coupling capacitor shall be of suitable capacitance value for producing good frequency response for the test object (Per phase Capacitance of Turbo Generator approx. 0.6 (F).  These couplers shall be of low inductance design and shall exhibit sufficiently low level of partial discharges at the specified test voltage (maximum test voltage i.e. approx. 40 kV AC ) to allow the measurement of the partial discharge magnitude. The Capacitive Coupler shall be suitable for temperature at least upto 50(C. 

Adequate safety protection should be provided at the coupler location taking into account personal safety even in case if signal cable is cut off at any location.

5.1
Couplers, and other PD sensors shall be of such design so as to be placed outside the generator assembly for temporary measurement connection.

Qty. = 01 No.
6. CALIBRATOR :  
This shall be suitable for external calibration of the main PD measurement system according to IEC 60270 w.r.t. pulse resolution time, pulse repetition frequency & apparent charge.
Qty. = 01 No.
7. SOURCE OF POWER SUPPLY TO THE EQUIPMENT  INTER CONNECTING CABLES : -
All interconnecting and power cables shall be supplied by the supplier along with the measuring system. Power 230 Volts  (  10 %, single phase, 50 Hz (+ 3%, -5%) shall be available to the mains of PD measuring instrument by B.H.E.L.. Supplier has to ensure operation of the measurement system under above power supply condition. 
8. SPARES: -
Recommended mandatory spares for 2 years trouble free operation of the Portable Digital PD Measuring System ( Off-line) shall be supplied. The details of spares along with its price may please be indicated.
9. O & M   MANUAL : -

Operation and maintenance manuals in English shall be supplied with the main Test system.  The following details shall be included in operation and maintenance manual :   
a) Block schematic illustrating the principle of operation of the system.
b) Detailed assembly drawings with clear marking of each component / assembly /sub- assembly. Interface description of system Diagnostic / fault listing of system

c) Electrical schematic diagram & Wiring diagram indicating layout of all associated accessories.
d) Maintenance manual of equipment including sub system

e) Programming manual 

NOTE: -  Specifications for all type of cables to be included in the manual. Only original copies of O & M manual 2 nos. and not the photo copies to be supplied along with 3 CD ROMs. 
10. Testing of Partial Discharge measuring system : : - 
The complete cequipment “Off-Line Partial Discharge Measurement System” including PD sensors like Capacitive couplers, System Calibrator Unit, Impedance Matching Unit, Suitable Filter for noise rejection,  Signal Cables, Data Acquisition Unit shall be tested in accordance with IEC 60270 at suppliers works and test report shall be supplied along with the equipment.
11. CALIBRATION CERTIFICATES : - 
Calibration certificate for measurement accuracy of the instrument traceable to National / International standards shall be supplied along with the main equipment.

12. ENVIRONMENTAL PERFORMANCE : -

The PD measuring equipment shall operate under following  environment conditions:
Operating temperature 

:  0 - 50º C

Humidity                               

:  Up to 95%, non condensing.

Application                              
:   Indoor

13. PACKING: -
The Equipment / 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.
14. COMMISSIONING & PROVING: -

The Partial Discharge measurement system shall be commissioned by the supplier at B.H.E.L. The Partial Discharge measuring System after commissioning shall be proved at B.H.E.L. works. The PD measuring system 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.
15. FUTURE SUPPORT FOR SERVICE & SPARES:
The supplier shall give an undertaking that even in case of obsolescence of Test System, the party shall give maintenance support to B.H.E.L. for at least 10 years after commissioning with respect to service & spares.

16. GUARANTEE:

The equipment  / test system shall be guaranteed for a period of  at least 12 months after proving at B.H.E.L. works or at least 18 months after shipment.
17. OPTIONAL:

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

18. TRAINING:

Training to 4 ( Four ) B.H.E.L. Engineers at BHEL works shall be imparted by the supplier regarding its operation, calibration, maintenance &  testing.  
19. GENERAL:  
18.1  
Annual maintenance contract for the PD Measuring System.
18.2
Only Power supply to the equipment supplied and High voltage for the job under test is in the scope of BHEL. Any material and / or component not specifically stated above for the complete measurement system but which are necessary for trouble free operation may please be quoted. 
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