PROJECT-TALCHAR 2X660 MW

DRAWING NO-418150G3001 REV 00 DATE-11.08.2023

Blade Vibration Monitoring System Mandatory Spares

SI No. Description of Items Units of item Quantity

1 Sensors No. 20 % of full set or minimum 2, whichever is more

2 Brackets, Fixtures No. 20 % of full set or minimum 2, whichever is more
20 % of full set or minimum 1 run of each type,

3 Internal cabling Length,M ° ) ) ) vP
corresponding to maximum length used in the system
20 % of full set or minimum 1 run of each type,

4 External Cabling Length,M o orTu ) ! I_ ! ! : vp
corresponding to maximum length used in the system
20 % of full set or minimum 1 run of each type,

5 Special conduits/ vacuum pass throu Length,M ° ) ) ) vP
corresponding to maximum length used in the system

6 Input card No. 10 % of full set or 1 number, whichever is more

7 Output Card No. 10 % of full set or 1 number, whichever is more

NOTE:-1. Full set means, Quantity corresponding to Integrated system for L-0 stage (Turbine and Generator end) .
This means, Instrumentation etc for Four Nos LP Turbines (2 ST of TALCHER) for LO stage.

2. During Calculation if offered Spare Quantity comes to fraction,Then it should be rounded to next Higher Integer.
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1.0 Objective: This mecnﬁcatnon covers the design, supply & erection/ execution of BVMS system
for Steam Turbines of various ratings. ‘
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Mw The scope of supply of BVMS system shall be as per the details given in this
specification. However , project specific details will be covered in project data sheets which include

(i) Project rating
i LP turbine drawings & details for mounting purpose.
| Gii) Blade (opemlonal data) detail and its Axnal/radxal movement range.

Project details shall be furnished along with enquiry. - -

interest of the company

| BHEL experience and Product catalogues.
4.0 Application Range:

Operating temperature Range for

a) Probes: 0to 200° C

b) Preamplifiers: 0 to 90° C

c) Data acquisition system: 0 to 60° C
Rotor Speed: 3000 rpm (Over speed 3750 RPM)
-Deflections: 3 pm to 30 mm
Blade count: Refer project data sheet

COPYRIGHT AND CONFIDENTIAL
The information on this documents is the property of Bharat Heavy Electrical |
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: omponents: Tthystem consists of sensors, preamplifiers, data acqmsmon system
soﬁware package, operator interface, rack, interconnecting cables and mounting accessories.

All equipment to make the system completely functional as per the requirements of this specification
 and to be provided by the bidder irrespective of whether it is explicitly specified or not.
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PPy o 8o G Yimiey which should sustain harsh, lumid, low pressare, maximun

200° C temperature environment existing at LP Turbine last stage blades along with suitable cables
-and BNC connectors. Selection of sensor type, numbers & locations suitable for this application to-be
determined by bidder and shall be subject to BHEL approval depending upon functional reqtmﬁnems
Vendor to provide appropriate details in support obgelected type of probes.
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Additional requirements:
1. Dimensional details of blades will be given in project datasheets.

2. The sensors should withstand the last stage LP steam, vacuum and t&mperature environment
which are typically from 0.1 to 0.2 Kg/cm? absolute.

3. The speed of rotation of the blades shall be from zero to 3000 RPM with 25% over speed

4. Integral cable shall be provided with sensors of minimum length of 20 m from sensor to
preamplifier.

5. Multiple sensors with redundancy for mid chord measurements to be provided, catering to
both the stages of the turbine

6. Conduited cables to be provided to protect from steam environment thh Vacuum seahng at
every outlet from Turbine casing. -

7. Suitable holders and shims to be provided for holding sensors and conduited cables onto the
casing to be provided to with stand vacuum pulling force.

8. Vacuum sealing provision at casing penetration.

9. Required tools and fixtures for installation of sensors, conduited cables and other peripherals
up to the main system installed in control room.

~ 10. The sensors should withstand without any signal distortion, the magnetic field of at least10
Gauss prevailing near the LP turbine. Suitable test reports to be submitted after order
placement.

5.2 Preamplification:
Suitable number of Preamplifiers to process the signals from sensors. These shall be suitable for

field installation near the turbine. Integral cable shall run upto these preamplifiers. Protectlon class
shall be IP 65 or better.

5.3 Data Acquisition system:

1. System is required to take the analog signals from the preamplifiers and convert them into
timing data which can be further analysed for useful information and software processing.
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Data acquisition system shall be furnished in form of 19 inches rack mounted in suitable
cabinet. Size of cabinet to be informed in the bid. Cabinet will be placed in control equipment
room of power plant.

Protection class shall be IP 32 or better. }

System shall be suitable for operation at 230 V UPS supply. Load details to be furnished by
the bidder.

OPC interface to be provided for connection to BHEL’s DCS. Details
project execution. One signal of phase measurement shall be i
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B 54 are Package: T
%5; Software Package o
! ———
£§ : 1, -Ecan deflection &I Hp clearance at leading edge, mid chord and trailing edge in mm
igi " ‘2. Twist (Between Leading Edge and Mid Chord, Mid chord and trailing edge and leading edge
ii-|— totailingedge)inmm . . |
i% 3. M"Asynchronous component vibration amplitude, frequency and phase
»‘! 4. Syncﬁmnous component vibration amplitade, frequency and phase
EE | 5. Inter Blade Spacing
1 E | 6. Campbell Diagram
E E E | 5.4.2 Real Time Display:
A Ei .
te 1. Instantaneous raw sensor output plot with refresh rate not more than one Second.
' 5 , ,
E E E 2. Sensor health status as per minimum voltage settings of sensor output.
4 E / 3. Date, Time and minimum five more user configurable operating parameters from OPC list on
E $ all displays. '

Time Plots of Blade Lean, Twist, Synchronous and Asynchronous Vibration, Phase,
Amplitude, Damping Factor and Resonance Hz/RPM

5. Blade frequency Spectrum of each blade showing vibration made
6. Campbell diagram of each blade and all blades together
7. _Menu to enable sensor trigger settings
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5.4.3 Archiving of following Data:

N S vn AW

8.

Blade Lean, Twist, tip clearance, synchronous and Asynchronous Vibrations and OPC data

Trigger for archiving shall be based on user defined time interval ort; change of any blade
parameter or any data from the OPC list. This shall be defined during system configuration

Data to be stored with Date and time stamp in ASCII format along with user selected OPCdata
Rate of archiving of at least 1 Hr time interval

Trending on weekly, monthly and yearl)" basis

Automatic Archiving during transients like coast up and coast Down conditions

Format of archived data shall be compatible with MS Excel/ CSV format

System shall be capable of génerating user defined plots during various modes of operation

5.5 Remote Connectivity:

1.

It is intended to connect various sites (where BVMS is installed) with web enabled remote
monitoring. Hardware for remote connected monitoring shall be placed at Haridwar, India.
Recommendation on hardware for remote connectivity to be provided by vendor. Optional
price to be furnished by bidder.

. All software required for remote connectivity to be provided by vendor.

5.6 Hardware for rack mounted system:

1.

A S o o

Rack Mounted, Industrial Grade, 64 bit PC based Data acquisition and processing system with
minimum 8GB RAM. Processor: Intel i-7 or better,

2.3 GHz or better processor, OS Windows 7 professional and MS Office suite for system
Minimum hard disc of 1TB each for rack mounted PC

LCD monitor of at least 19" for both rack mounted system

Minimum three Ethernet and three USB ports with the system

The minimum configuration of Hardware and Software of the entire system to meet the overall
specifications of BVMS shall be offered.
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6.0 Tests:

§5| |61 Routine Tests: *.

| 2

E 5 Following tests should be carried out by the vendor on each piece of sensor, preamplifier and data
acquisition system.

1. Visual inspection and dimensional check

2. Functional test for sensor, preamplifier and data acquisition system

E 3. Bum in test for data acquisition system modules (for 48 hrs. at 55°C) |
kit N o i
i |62 MvpeTestys —— e e
E A Typa Test-reports shall be furnished for the followmg additional tests on electronic modules as per i
“TEEC 60968\ e S - S T .. R TR L i ,,,‘

COPYRIGHT AND CONFIDENTIAL
The information on this dochments is tho property of Bharat Heavy Eloctrical
Limited.It must not be yswd diroctly or indirectly in any way detrimental to the

1. Damp Heat Test
2. Tempei'auu'e Cycle Test

" 3. Dry Heat Test ‘ ; : ok

E E 4 Vibratxon Test ’ | :

1

E E Degmee of protectlon test as per IS 13947 shall be furnished for preamphﬁer and data ﬂcqmsm oR
¥ é E 70 m_ggm_- |

£5 |

E E E | Each piece of sensor/ preamplifier/ data acquisition system shall accompany with 3 copies of the tests

%

£ E i) Name of ‘equipment

B

ii) Name of manufacturer
iii) Serial no & model no of equipment
iv) Date of testing
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8.0 Training:
1. Training should be given at BHEL/Site for minimum FIVE working days on the hardware and
software contents of BVMS along with a set of hard copy and soft c*py of training manuals.
2. Vendor should enable BHEL Engineers to install and maintain the S);stem independently.

3. For this all necessary installation and maintenance methodologies, debugging features to be
‘provided.

4. Vendor should clearly bring out the methodology of estimating blade parameters like lean,
twist, clearance, blade spacing, asynchronous vibration, synchronous vibration and Campbell
diagram from raw sensor signal.

Configuration of the following as chosen by the user
1. Parameters for Real Time Displays
2. Parameters for Archiving of Data

3. Parameters for commissioning Report Generation

'E E 4. Parameters for Data Storage and archiving
E E 5. Automatic status reports (periodically)
E g E 6. Web management of reports (periodically)
R *
E Ei 10.0 Accessories & Cables:
£%
E E § | Offer shall include all the accessories required for normal operation of equipment. All types of special
E E cables to be included in the offer.
£§
£ E
E Supervision of installation of sensors, cables and complete system shall be in vendor’s scope.
\ Commissioning of complete system shall be in vendor’s scope. Charges for the same should be quoted
E E S\ separately. Vendor-shall be responsible for satisfactory functioning of the system. Commissioning
2 W report to be generated and to be verified by BHEL Engineer.
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 12.0 Predispatch inspection:
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-Followmg documents to be furnished with bid-
l 1) Details ofscnsortype and quantity of sensors
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 from erection and commissioning whichever is later.

Inspection shall be carried out by BHEL Haridwar or their nominated agency. Vendor shall give
minimum of 3 weeks notice for inspection along with internal test certi{'xcates. Manufacturer's Test
Certificate required and shall be provided before dispatch.

Material shall be dispatched by vendor only after getting clearance from BHEL.

2) System overview showing sensors, preamplifier, data acquisition system, workstatlon etc
3) Deviations from specifications, if any.

4) Experience list for similar systems.

5) Complete technical literature including sensor catalogue, system catalogues etc.

Datasheets & wiring diagram of complete s-ystem (including sensors, sensor cablmg, preamplifier,
- data acquisition system, mounting arrangement, operator interfaces and remote connection provision-:
etc.) shall be furnished for BHEL approval. Operation & maintenance manual shall be furnished
before supply of equipment.

Offer shall include recommended spares required for 2 years operation of equipment. These shall be
quoted separately.

15.0 Warranty:
All supplied xtems to be prov:ded with warranty for 18 months from date of dispatch or 12 months

16,0
Cross referred standards: IS 13947 and IEC 60068
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