
Indent N Q . : 20150344 
SCOFK: SUPPLY & C O M M I S S I O N I N G O F N A T U R A L F R E Q U E N C Y M E A S U R I N G I N S T R U M E N T WITH SPECIFICATIONS AS 

B E L O W foR u r ^ j T MUMRER (TOJAL CITY: ^NOS'^ 
SL. NO. DESCRIPTION O F B H E L R E Q U I R E M E N T R E Q U I R E D O F F E R E D REMARKS 

1.0 PURPOSE & W O R K PIECE M A T E R I A L 

l . l 

Purpose: The vibration frequency measuring instrument is intended to be used 
in shop floor for natural frequency testing of turbine blades in static conditions. 
Blade types : Maximum blade length will be upto 1500 mm and weight upto 
70 kg, width upto 450mm. The machine will be used for blades having different 
sizes of roots of curved Fir-tree, T-root, fork (finger type) & dove-tail. 

Vendor to accept 

1.2 Major Technical Specification: 

1.2.1 Minimum two Nos, active input Chaimel: one number output channel for self 
calibration & signal generation. Vendor lo confirm 

1.2.2 Connectors: BNC Type with 10-32UNF female for acceleromelcr connection Vendor to confirm 

1.2..1 Connectors: AC/DC Adapter for power supply Vendor lo confirm 
1.2.4 Dynamic range : 120 dB or more Vendor lo confirm 
1.2.5 AC/DC/ICP coupling Vendor to confirm 

1.2.6 Frequency Range : Suitable Instrument to measure Frequency 20Hz TO 20(X)H/, 
allcast. Vendor lo confirm 

1,2,7 Frequency resolution: 6400 lines or more Vendor to confirm 
1,2,8 Window Function: Hamming at least Vendor to confirm 

1,2,9 Average Mode: Time (STA), Spectral, Linear Exponential peak hold and 
reference peak hold modes. Vendor to confirm 

1.2.10 Measurement Mode: On-line and Off-line Vendor to confirm 

1,2.11 Measuring accuracy: All input ranges at 1 KHz:±0,05dB (typical 0,015 dB) at 
Temperature variability :< 0,1 dB/10 deg C Vendor to confirm 

1.2.12 Analyser type : Channel Processing Should be Real time. Vendor 10 confirm 

1-2,13 
Display Type : Time signal. Spectral, monitoring waterfall. Monitoring / 
Compressed signal. Constant Band Tracking at least, more than 5" colour LCD 
display. 

Vendor to confirm 

1-2.14 Display Resolution: Input resolution: 24 bits ( l 44dB) or better Vendor to confirm 

1.2.1.'! Display Mode : Time signal. Spectral, Orbit, waterfall. Monitoring/ Compressed 
signal. Profile, Complex profile. Constant Band Tracking at least Vendor to confirm 

1.2.16 Display Y/ Vertical axis unit: Any physical quantity in any physical unit (in 
Linear. Ij3g and dB) Display in RMS, Peak, Peak-peak. RMS at least- Vendor to confirm 

1.2,17 Display X/Horizontal axis : Linear. Ij jgarithmic of frequency in Hz Vendor to confirm 
1.2.18 Operating temperature condition : 0 to 50 deg C Vendor to confirm 

1,2,19 It should be portable in nature having weight (including battery) not more than 
5 kg and dimension within 300x250x 150 Vendor to confirm 

1.2.20 Input Range : ±IOVp,̂  or wider. Vendor to confirm 

1,2,21 
Power supply : 1(H) to 240 V AC to adapier. Instrument should be operated 
under battery DC and also directly with adapter. High performance battery with 
more than 8 hrs of continuous use. 

Vendor lo confirm 

1.3 REPORTING S O F T W A R E : 

1,3.1 Instrument should be capable to transfer data to PC and have internal memory 
of 4GB adeast. Vendor to confirm 

1,3,2 Final reporting should be made on customized format (Annexure-1) exporting 
into microsoft excel format available in PC, Vendor to confirm 

1.4 General requirements 

1,4,1 
Parly should quote all the items required for satisfactory operation of die 
equipment even if it is not specified in item list. 

Vendor to confirm 

1,4,2 
The Party should commission the equipments at our works on Uie minimum two 
set of (fir-tree blade Drawing Nos 01030756002, 01030756004 or any other 
design) blades. During commissioning Party should also demonstrate 
interfacing of instrument with personal computer & data transfer lo computer. 

Vendor to accept 

1.4.3 The Parly will provide 04 sets of the following documents in English Language 
in Hard copy and one soft copy on CD: Vendor to confirm 

1,4.3.1 Technical Operational manual including Operating instructions for the 
Soflware, data trasfcring to PC, DO's and Don ' ts during opcratiee^etof 3 Vendor lo confirm 



SL. NO. DESCRIPTION O F B H E L R E Q U I R E M E N T R E Q U I R E D O F F E R E D REMARKS 

1,4,4 Accclcromcter and cable should be deiaichable separate item identity. Vendor to accept 

1.4.5 
Throughout ihe guarantee period, in the event of breakdown, if equipment 
needs any repair and needs to be taken out of the plant, the same shall be done 
by the vendor after providing a standby equipment. 

Vendor lo accept 

L5 ACCESSORIES & M A N D A T O R Y SPARES 
1.5.1 A C C E S S O R I E S : 

1.5.1,1 Data uploading/down loading software for the measuring unit along with 
connecting cable (if required) should be supplied alongwith the equipment 

Vendor to confirm and 
provide details 

1.5.2 MANDATORY SPARES: 

1,5,2,1 
ICPType with minimum lOmV/g sensitivity, more than 7KHz frequency range, 
weight not more than lOgms. measuring range minimum 250 gpk. Connection 
10-32 UNF at side or lop mounting. 

Vendor to quote on 
single piece basis 

1.5-2.2 
Flexible cable of 3m length, 3-4mm diameter with end p ro tec t ion (for 
preventing breakage/ discontmuity at connectors jomt) inbuilt with both side 
connector 10-32 UNF (male). Suitable loose BNC connectors required to 
connect cable with instrument . 

Vendor to quote on 
single piece basis 

1,5,2,3 AC adaptor (with indian system of plugs) to power supply socket for running 
analyzer with AC supply apart from DC battery. 

Vendor lo quote on 
single piece basis 

1,5,2,4 Hard Flight Case. Vendor to quote on 
single piece basis 

1.6 ACCURACY TESTS 

1-6,1 
Accuracy Tests shall be done at supplier's end & shall be reported in calibration 
certificate traceable to any NIST OR NABL. Same calibration certificate with 
test results shall be provided. 

Vendor to confirm and 
provide 

1,6-2 Repeatability of measured values shall be proved at BHEL within +/- 0.5 Hz Vendor to confirm and 
provide 

1.7 TRAINING 

1.7.1 
Competent. English speaking experts shall be arranged by the vendor for 
satisfactory & effective training of BHEL personnel for total three days during 
commissioning at BHEL works. 

Vendor to accept & 
confirm 

1.8 COMMISSIONING 

1.8.1 

Supplier to lake full responsibility for carrymg out commissioning of the 
equipment and all accessories Service requirement like power shall be 
provided by BHEL at only one point. Helping personnel shall be provided by 
BHEL, Details of these requirements should be informed/discussed by vendor 
and agreed with BHEL in advance. 

Vendor to confirm 

1,8,2 
Successful proving of BHEL components by the supplier shall be considered as 
part of commissioning. Repeatability test, as mentioned in SI, No 1-6,2, shall 
also be pan of the commissioning activity. 

Vendor to confirm 

1,8,3 
Tools, Tackles. Test Mandrels, instruments and other necessary equipment 
required to carry out all commissioning activities should be arranged and 
brought by the supplier 

Vendor to confirm 

1,8,4 Any spare item, required for commissioning of the machine within stipulated 
lime, shall be brought by the supplier on returnable basis Vendor to confirm 

1,8,5 Charges, duration, terms & conditions for Commissioning should be furnished 
in detail separately by vendor along with offer. Vendor to offer 

1 8,6 Final acceptance shall be made by BHEL Hardwar after completion of 
following activities: 

1,8,6,1 
Training of BHEL machine operators in operation of complete machine, 
software & accessories etc by Ihe supplier's experts / engineers during their stay 
at BHEL works 

Vendor to accept & 
confirm 

1,8,6,2 Prove out of BHEL components as per CI 1.6.2 Vendor lo accept & 
confirm 

1.90 PACKING 
Sea wonhy & rigid packing for all items of complete machine, all Accessories 
and other supplied items to avoid any damage/loss in transit. Vendor to confirm 

1.10 GUARANTEE 
Guarantee for complete machine, softwares and all supplied accessories / 
equipmeiils for 24 months from the date of commissioning. Vendor to confirm 
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L l l QUALIFYING CONDITIONS 

L M . I 

Only those OEMs or lis auUiorised agencies who have supplied and 
conunissioncd at least two number of frequency measuring machines of same 
quoted model in the past ten years (counting from the date of tender opening), 
should quote. Quoted model should be of OEM's siandard catalogue ilem and 
such model had been succesfuUy installed al customer's works for more than 
one year (counting from the date of lender opening). 

Vendor to confirm 

1.11.2 To prove die above criteria. Supplier must submit following documents / 
information. This is required for all vendors for qualificaiion of their offer ; 

1 1 1.2.1 Self declaration certiricatc (incase of OEM or subsidiary) or authorisation 
ceritificate (incase of Agent) Vendor to submit 

L n . 2 2 Copy of two purchase orders received from customers, of instruments of same 
model No. as being offered to BHEL. Vendor to submit 

i .n . 2 .3 Minimum two numbers of Installation reports which was counter signed by 
clients. Installation report should bear the date of installation, status of 
:„r.,n...: — 

Vendor to submit 

Ln - 2 , 4 Copy of Standard catalogue detailing the quoted model. Vendor lo submit 
Ln . 2 . 5 Name of quoted model. vendor lo inform 

L n . 3 Following information in excel format shall be supplied with the offer for 
verification by BHEL (if required) of above claim : 

Ln , 3 . i Name of the customer / company, where such machine(s) is (are) installed. Vendor to provide 
l , l t ,3 ,2 Complete postal address of Ihe customer. Vendor to provide 
Ln .3 .3 Application for which the machine is supplied. Vendor to provide 
Ln . 3 . 4 Name and designation of die contact person of the customer. Vendor lo provide 
1.11,3.5 Phone, email address of the contact person of the customer. Vendor lo provide 
1.11.3.6 Supplied mixicl name. Vendor lo provide 
1.IL3.7 Year of installation Vendor lo provide 

(Puiak Tripathi, E l ) 1 
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VIBRATION MEASUREMENT OF TURBINE BLADES 
( F R E E STANDING F O R G E D BLADES) 

FORMAT NO.: 
QA-024 
S H E E T NO.: 
1 O F 2 

STAGE: DRAWING NO.: REV.: SPEC.NO.: HW0990019 rev a 

PRODUCT: PROJECT/UNIT: W.O. NO.: 

FREQ. AS PER 
DRAWING 

F1 (Hz) F2 (Hz) 
Q. NUMBER : FREQ. AS PER 

DRAWING 
Q. NUMBER : 

SL 
NO. 

SEQ. 
NO. 

BLADE ID 
(ON EXIT 
FACE OF 

ROOT) 

PRESS ROTOR DIFF. PRESS ROTOR DIFF. 
REMARKS FOR 

ASSEMBLY 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

TESTED BY REVIEWED BY CUSTOMER/TPI 
NAME SIGN. DATE NAME SIGN. DATE NAME SIGN. DATE 

PRESS 

ROTOR 



WM 
QAX 4700 

VIBRATION MEASUREMENT OF TURBINE BLADES 
( F R E E STANDING F O R G E D BLADES) 

FORMAT NO.: 
QA-024 
S H E E T NO.; 
2 OF 2 

STAGE: DRAWING NO.: REV.: SPEC.NO.: HW0990019 rev a 

PRODUCT: PROJECT/UNIT: W.O. NO.: 

FREQ. AS PER 
DRAWING 

F1 (Hz) F2(Hz) 
Q. NUMBER : FREQ. AS PER 

DRAWING 
Q. NUMBER : 

SL 
NO. 

SEQ. 
NO. 

BLADE ID 
(ON EXIT 
FACE OF 

ROOT) 

PRESS ROTOR DIFF. PRESS ROTOR DIFF. 
REMARKS FOR 

ASSEMBLY 

38 
39 
40 
41 
42 
43 

I 44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

, 6 2 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

TESTED BY REVIEWED BY C USTOMER/TPI 
NAME SIGN. DATE NAME SIGN. DATE NAME SIGN. DATE 

PRESS 

ROTOR 

/ 






