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Test Report Number , EVRC,EELO06,TO4.0304Dated; 12.0B.2003

Name & Address of the Client

TEST REPORT

, Mis. HBL NIFE Power Systems LId.,
B-2-601, Road No.10, Ban)ara Hills,
Hydrabad - 500 034.
Ref. nil, Dated 05.05.03

Name & Address of the Manufacturer; Mis. HBL NIFE Power Systems LId.,
B-2-601, Road No.10, Ban)ara Hills, Hydrabad-500034.

Particulars of the Sample Tested
Condition of Sample on Receipt
Type
Designation

Serial Number

Numberof samples Tested
Date(s) ofTest(s)
CPRI Sample Code No.

Particulars of Tests Conducted

Test in accordance with Standard I

specification
Sampling Plan
Clieni's requirement
Deviation if any

Name of the Witnessing Persons
Clieni's representatives

Other than clieni's representaiives

Test subcontracted with address of the

laboratory

Documents constituting this Report
Number of sheets (Total)
Number of Oscillograms
Number of Graphs
Number of PhotoslFigure
Number ofTest Circuit Diagrams
Number of Drawings

G< 6?~ .
(R.PANNEER SELVAM)
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, New
, As per sheet no 6
: Ni-Cd Batteries of NCPP, NCFP & VRPP assembled on m.s

rack of four steps two tier.
: As per sheet no 6
: One set
: 09.05.2003
: EVRCEEL0304S0005 to SO019

: A) RESONANCE SEARCH TEST,
B) OPERATING BASIS EARTHQUAKE [OBE) TEST &
C) SAFE SHUT DOWN EARTHQUAKE (SSE) TEST

: In general accordance with IEEE Std 344-19B?

: Not applicable
: As per clieni's requirement.
: NIL

: Mr.P.G.B Nair & S.K.Jhon Saida, Mis. HBL NIFE Power

Systems LId., Hydrabad

: NIL

: NIL

: Forty four
: NIL
: Twentyone
: One
: NIL
: Three
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( K.B.MANJUNATH )
JOINT DIRECTOR
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TR No. EVRC.EELOO6.T04.0304
TEST REPORT

: Ni-CdBatteries01NCPP,NCFP & VRPP assembled
on m.s rack01four steps two tier.

: A) RESONANCE SEARCH TEST,
B) OPERATING BASIS EARTHQUAKE [OBE] TEST &
C) SAFE SHUT DOWN EARTHQUAKE (SSE) TEST

: Mis. HBl NIFE Power Systems LId.,
8-2-601, Road No.10, Banjara Hills, Hydrabad-500034.

4. CPRISampleCode No. , EVRCEEl0304S0005to SO019

5. IdentificationNumberand Descriptionof , Ni-CdBatteries01NCPP,NCFP & VRPP assembled
Sample on m.s rackof four steps two tier with identification

numbersas per sheet no 6
6. Drawing numbers , 1.69-30857 REV 0

2. 69-30851 REV 0
3. 69-SK 176 REV 0

(Refer sheet No. 7t09)

7. Test Parameters

A) RESONANCESEARCH TEST

a) Type 01vibration , Sinusoidalsweep

b) Axis 01vibration : X,Y&Z-axisindividually.

c) Frequency(range) , 1.0to 50 Hz

d) Acceleration(Peak) , 2.0 mis'

e) Sweeprate (logarithmic) , 1.0 Octavelminute

D NumberolSweeps , One

B) OPERATINGBASIS EARTHQUAKE[OBE] TEST

a) Axis 01vibration , X.Y&Z-axissimultaneously

b) Frequency(range) , 0.5 to 40 Hz

c) Duration , 30Secondsfor each lest

d) DampingCoefficient : 5 %

e) RequiredResponseSpectrum(RRS) , As per spectraendosed. (Reier sheet no 10 to 12)

D NumberofTests Five

C) SAFE SHUT DOWNEARTHQUAKE(SSE)TEST

a) Axisofvibration , X.Y&Z-axissimultaneously
b) Frequency(range) : 0.5to40Hz
c) Duration , 30Seconds
d) DampingCoefficient , 5%
e) Required Response Spectrum(RRS) , As per spectra endosed. (Reier sheet no 13 to 15)

f) NumberofTests , One ~,~~.
TEST ENGINEER

1. Test Sample

2. Typeoltest(s)

3. End user
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TEST REPORT

8. Calibration: All the measuring equipments used for testing have valid calibration with
traceabHityto National/International standards.DetaHsare as follows,

9. Mounting Details: Ni-Cd Batteries of NCPP, NCFP & VRPP assembled on m.s rack of four
steps two tier is welded to the fixture as per drawing no 69-SK 176 REV 0 (Refer sheet no 9)
and mounted on the shake table. The photograph of the mounting arrangement is shown on
sheet no 16. Accelerometers are mounted on second tier fourth step battery as follows,

a. Bottom of battery, Z-axis
b. Front side of battery, X-axis
c. Back side of battery, Y-axis.

10. Method of generation ofTRS and shake table motion:

a. RRS is extrapolated into a vector covering the whole frequency range of interest, with a

spectral resolution of sample rate/FFT block size.

b. Random time history is generated for specified duration.

c. FFT filter given by RRS is applied.

d. FRS of filtered time history is computed. This is done by generating a 2nd order low pass

filter of natural frequency 'f and damping ratio zeta and applying the filter to the whole of

time history to find peak of the time history 'p'. Hence FRS at frequency 'f is 'p'. This

process is repeated for all frequencies between lowest to highest frequency of interest.

e. Error between RRS and computed FRS is obtained.

f. Modify FFT filter and repeat steps c and d untH error between RRS & computed FRS stops

reducing.

g. Low frequency end of final acceleration time history is modified and tapers are applied to

ensure the equivalent velocity and displacement histories start and finish at zero.

h. Overall acceleration amplitude is adjusted to make sure that the FRS exceeds RRS over the

whole frequency range of interest.

The time history generated using RRS indicates frequency content at least as broad as that defined

by the amplified region of the RRS. Also the generated time history meets wavefom1 stationarity

requirement as per IEEE std 344-1987.

Generation of shake table motion:

a. System matrix of the specimen is calculated by playing white noise signal with sufficient

amount of energy and entire frequency of interest to the shake table.

b. Drive files for individual actuators are computed for achieving the required time history.

c. Required time history is achieved by iteration.

6<'~
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Equipment used Description / Specification Calibration
due on

Shake table
irf;vms;;:i dt:r:iiioOtonnes Digital

02.12.2003

Accelerometers FGP Instrumentation, France make, SI nos. 3034 to 3036, 10.07.2003

sensitivit 20mV/



EARTHQUAKE ENGINEERING LABORATORY

EARTHQUAKE ENGINEERING & VIBRATION RESEARCH CENTRE
CENTRAL POWER RESEARCH INSTITUTE

Prof. Sir C.v.Raman Road P.B.No.8066, BAN GALORE - 560 080 (INDIA)
Phone: +91-80-3604683 Fax: +91-80-3601213

CPRl Sheet 40f44

TR No. EVRC,EELOO6.TO4.0304

TEST REPORT
". Test Result"'

Performance check of the Ni-Cd Batteries of NCPP, NCFP & VRPP before, during and after

Seismic test was carried out by Mis. HBL NIFE Power Systems Ltd., Hydrabad.

A) RESONANCE SEARCH TEST

The tri-axial shake table was excited as per test parameters under paragraph no. 7(A). The
responses of three accelerometers mounted on second tier fourth step battery are recorded and
the resonance frequencies are tabulated.

FFT of accelerometers response signal recorded during resonance search test are enclosed in
sheet no 17 to 19.

B) OPERATING BASIS EARTHQUAKE [OBE] TEST

The seismic qualificationtests were carried out on Ni-Cd Batteries of NCPP, NCFP & VRPP

assembled on m.s rack of four steps two tier, which was welded to the fixture and mounted on

the shake table. The Required Response Spectrum (RRS) at 5% damping prescribed by the

client was fed to the table controller i.e. DCS 2000, to generate Time histories and these time

histories are used to excite the Shake table as per test parameters under paragraph no. 7(B).

Five OBE tests were carried out. Test results for OBE test no 1 are enclosed as follows:

RRS and Achieved Test Response Spectrum (TRS) (Refer sheet no 20 to 22), Digital value of

TRS (Refer sheet no 23 to 25), Achieved time history, time history of response recorded by

accelerometers mounted on the battery (Refer sheet no 26 to 31).

Observation'

No structural damage, cracks in the welding joint and fabricated parts observed.

No spillover of electrolyte.Ii.

C) SAFE SHUT DOWN EARTHQUAKE (SSE) TEST

The seismic qualification tests were carried out on Ni-Cd Batteries of NCPP, NCFP & VRPP

assembled on m.s rack of four steps two tier, which was welded to the fixture and mounted on

the shake table. The Required Response Spectrum (RRS) at 5% damping prescribed by the

GZ~
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51. No. Location Axis Resonance

Frequency, Hz

1 Bottom of second tier fourth step battery Z-Axis No resonance

2 Front side of second tier fourth step battery X-Axis No resonance

3 Back side of second tier fourth step battery Y-Axis No resonance




