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SRI LANKA STANDARD
SPECIFICITON FOR SELF-BALLASTED LAMPSFOR
GENERAL LIGHTING SERVICES

(INTEGRAL TYPE COMPACT FLURASCENT LAMPS) \
PART 1. PERFORMANCE REQUIREMENTS GO((\
FOREWORD ge5
This standard was approved by the Sectord Commltt ;@@mcd Appliances and
Accessories and was authorized for adoption and a i Lanka Standard by
the Council of the Sri Lanka Standards Ingtituti on 10 -10
Thisgandard is presented in two
Part 1 : Performan i S
Part 2 : Safety its

This part of the standard specifies performance requirements and methods of test for sdlf-
ballasted lamps. Pat 2 of the sandard, dedling with safety requirements is a direct
adoption of 1EC 968. There is a separate standard for single capped compact fluorescent
lampsin two parts for performance requirements and safety requirements.

For the purpose of deciding whether a particular requirement of this standard is complied
with the find vaue observed or cdculated, expressng the result of a test or
measurement shall be rounded off in accordance with CS 102. The number of dgnificant
figures to be retained in the rounded off vaue shdl be the same as that of the specified
vauein this sandard.

All the vaues given in this specification arein S units.

In the preparation of this dandard, the Si Lanka Standards Inditution  gratefully
acknowledge the use of publicaion IEC 969: 1988 Sdf bdlagted lamps. Performance
requirements, of the Internationd Electrotechnicd Commisson, JIS C 7607 :1991Totd
luminous flux measurements on discharge lamps used for photometric dandards of the
Japanese  Standards Association, and CIE 84 : 1989 Internationd Technicd
Commissonon lllumination - Report on Measurement of Luminous flux.

1 SCOPE

This part of the standard specifies the performance requirements and methods of tests for
tubular fluorescent and other gas-discharge lamps with integrated means for controlling,
darting and sable operation (sdf-bdlasted lamps) intended for domestic and smilar generd
lighting services having:

a) arated wattage up to 60 W;
b) arated voltage of 100V to 250 V; and
¢) Edision screw or bayonet caps.
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2 REFERENCES
* CIE 84 Report on Measurement of Luminous flux
CS102 Presentation of Numericd Vaues

3 DEFINITIONS | 0(’(\\

For the purpose of this stlandard following definitions shall apply. 6 G

3.1 average life (life to 50% falures) : The length of time %@@ch 50% of the
lamps reach the end of their individud lives

3.2 ballast: A device connected between the @ d one or more discharge lamps,
which serves mainly to limit the curr amp(s) to the required vdue It may
include means for transforming voltage and/or frequency, correcting the power

factor and, either done of JR* nation with a darting device, provide the necessary
conditions for starting l‘a&@.‘

3.3 colour : The colour characterigtics of alamp are defined by the colour appearance
and the colour rendition.
a) The actud colour of the lamp is caled colour gppearance and is defined in
terms of the spectra trigimulus values (colour co-ordinates according to the
recommendations of the CIE)

b) The spectrd characteridtics of the light emitted by the lamp have and effect on
the appearance of the objects it illuminates, this effect is cdled colour
rendition.

3.4 initial values :The photometric and eectricd characteristics a the end of the 100 h
ageing period

3.5 life (of and individud lamp):The length of time during which a complete lamp operates
to burn out to any other criterion of life performance laid down in this standard.

3.6 lumen maintenance : The luminous flux a a given time in the life of a lamp divided by
the initid vaue of the luminous flux of the lamp and expressed as a percentage of the initid
luminous flux

3.7 luminous flux: In the visble radiation range, the radiant flux is condgdered to associated
with luminous flux (&) which is a messure of the visud response. The unit of luminous flux
islumen

useful (real) power
3.8 power factor =

total apparent power
3.9 rated average life (rated life to 50% failures) :The life decdared by the
manufacturer or respongble vendor as being the expected time a which 50% of any large
number of lamps reech the end of their individud lives.

* CIE - Internationd Technicd Commisson on lllumination
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3.10 rated colour :The colour appearance as declared by the manufacturer or responsible
vendor, or the colour corresponding to the colour designation marked on the lamp.

3.11 rated frequency : The frequency marked on the lamp or declared as such b l\1e
manufacturer or respons ble vendor. GO&\

3.12 rated luminous flux ;The flux marked on the lamp or d @% ‘such by the
manufacturer or respons ble vendor.

-
3.13 rated voltage : The voltage or voltage range rwwae%p

3.14 rated wattage: The wattage mar he'tamp.

3.15 run-up time: Theti , aiter the supply voltage is switched on, for the lamp to
mah&ﬁ@dnsmw|qﬁaég§k

3.16 self-ballasted lamps : A unit which cannot be dismantled without keing permanently
damaged, provided with a lamp cap and dements necessary for starting and stable operation
of the light source.

3.17 abilization time : The burning time of the lamp required to obtain stable operating
electrical and photometric characteristics.

3.18 darting time : The time needed after the supply voltage is switched on, for the lamp
to sart fully and remain dight.

3.19 test voltage : The voltage at which tests are carried out.

3.20 total harmonic distortion (THD) : The THD is defined asfollows:

\/ 5092

THD = "2

1
where
l; = r.m.s. vaue of the " harmonic component of the current
I1 = ther.m.svaue of the fundamental component of the current
n = highest sgnificant harmonic.

3.21 type : Lamps that, independent of the type of cap or base, are identical in photometric
and dectricd ratings.

3.22 type test : A test or series of tests made on a type test sample for the purpose
determining compliance of the desgn of a given product with the requirements of the
relevant sandard.

3.23 type test sample : A sample consgting of one or more Smilar units submitted by the
manufacturer or responsible vendor for the purpose of the type te<t.
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3.24 vidble radiation: Any opticd radiaion cgpable of caudng a visud sensation
directly.
NOTE ((\\
There are no precise limits for the spectral range of visible radiation sinceéeg@&nd

upon amount of radiant power reaching the retina and the responsivi @ Sbserver.
The lower limit is generally taken between 360 nm and 400 he upper limit

between 760nm and 830 nm. . (\a,
o

3 REQUIREMENTS

4.1 Dimensions \Q"\\

The lamp dimensons \' comply with the requirements as indicated by the manufacturer or
responsible vendor.

4.2 Starting and run-up

The dating and run-up time shdl comply with the values as indicated by the manufacturer
or responsible vendor. Method of testisgivenin 6. 3.

4.3 Lamp Wattage

The initid power disspated by the lamp shdl not exceed 115 percent & waitage when
measured an prescribed in 6.4.5

4.4 Luminous flux

The initid luminous flux messured after the ageing time shdl be not less than 90% of the
rated luminous flux. Method of measurementsisgivenin 6. 4 .5

4.5 Colour
a) The initid reading of the chromaticity co-ordinates x and y of a lamp shdl be
within 5 SDCM (Standard Deviation of Colour Matching) from the rated vaues.
b) The initid reading of the generd colour rendering index R of a lamp shdl be not
less than the rated value decreased by three.
Further information is given in Appendix A.

4.6 Lumen maintenance

After 2 000 h of operaion, including the ageing period, the lumen maintenance shdl be not
less than the value declared by the manufacturer or responsible vendor.
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4.7 Life

The life to 50% failures (average life) measured on “n” lamps shdl be not less that the rated
life to 50% failures.
(“n” is declared by the manufecturer or respongble vendor, but shdl be a minim 0

lamps) ges

4.8 Harmonics

4.8.1 If the lamp active input power > 25 W, th m&& s shal not exceed the
reldive limitsgivenin Table 1.

TABLE 1 - Harmonic current |I““M\Nsw|th activeinput power >25W

Harmonic Orde\‘“, Maximum permissible harmonic current expressed asa
per centage of the input current at the fundamental
frequency - %

D @)
2 2
3 30. 1 *
5 10
7
9 5

110n039 3

(odd harmonics only)

* | isthecircuit power factor

4.8.2 If the lamp active input power [1 25 W, the harmonic currents shal not exceed the
reldive limitsgiven in Table 2.

TABLE 2 - Harmonic current limitsfor lamps (activeinput power [1 25 W)

Harmonic Order Maximum permissible harmonic current per watt
n mA/W
) )
3 34
5 1.9
7 1.0
9 0.5
11 0.35
130n039 3.85/n
(odd harmonics only)
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49 Power factor
The power factor d the lamps shdl be greater than 0.50 when tested in accordance with
6.4.5.

5 MARKING 00((\\

5.1  Lampsshdl be marked with the following informetion. 66 *
a) Rated wattage a\)g
b) Rated voltage and frequency ,%
¢) Brand name of the manufacturer or r r.

5.2 The rated average life and lum) ﬂ& shdl be maked on the lamp or the
container.
In addition, any ' itions or redrictions which shal be observed for

operating themﬁ_ 3. dmming circuits, shdl be marked on the lamp or the
container or in Mdlation indructions.

6 TESTS

6.1  Sampling

A sample containing 3 lamps shdl be sdected randomly for testing from a population of
minimum 50 lamps or more, except for the life tet.

The average life shdl be derived from atest quantity of at least 20 lamps.

6.2  General test conditions.
a All tests shdl be made in a draught-proof room a an ambient temperature
maintaned within 20°C to 30°C and a rdaive humidity of maximum
65%.

b) The test voltage 230 V shdl be dable within 0.5% a 50 Hz during
gabilization period, this tolerance being reduced to +0.2 % a the moment
of measurement. For life testing the voltage tolerance is 2%. The totd
harmonic content of the supply voltage shdl not exceed 3% unless
otherwise stated for a specific test.

¢) Thelamp to be measured shall be operated with its base placed upward
while its light centre coincides with the centre of the integrating sphere.

6.3  Sarting and run-up

The dating and run-up tests shdl be made before ageing except in the case of lamps
declared by the manufacturer to be VPC (Vapour Pressure Control) types, where the
following procedure shdl be carried out.

VPC lamps aged for a period of at least 100 h norma operation and then switched off for
a least 24 h before the run-up test is performed. The starting test for VPC lamps shdl be
performed both before ageing and at the commencement of the run-up test.

The test voltage for the starting test shall be equa to 92% of the rated \oltage or, in case
of avoltage range, 92% of the minimum value of thet range.
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For run-up the test voltage is increased to the rated voltage or in the case of a lamp with a
voltage range increased to the mean vaue of the voltage range.

6.4 Electrical and photometric characteristics

(36‘5 00“\\

6.4.1 Test Environment

6.4.1.1 Temperature

The temperaiure ingde the integrating sphere Q\I@aco%olled within the range
25+1°C.

The temperature sensor  shall atadlstancefrom the spherewall between

200 mm and 1/3 of the eter. The temperature sensor must be shielded from

irradiiation by the sour% casured.

6.4.1.2 Vibration

The vibration shdl be of such a degree that the measurements are not affected.
6.4.2 Ageing

Lamps shall be aged for aperiod of 100 h of norma operation.

6.4.3 Stabilization

Lamps shdl be measured a the test voltage immediaidy after the Stabilization period as
dated by the manufacturer or responsble vendor or a the discretion of the testing
authority.

6.4.4. Measuring equipment
6.4.4.1 Electrical instruments

a) Instruments used for measurement of dectrical characteristics shdl be ac digitd
indruments of accuracy within 0.2 %, which shdl measure and indicate the true rm.s.
vaue.

b) The impedance of an ingrument which is connected in pardld to the lamp shdl
be aufficiently high so that the shunt current is not more than 0.1 % of the lamp current,
and the impedance of an indrument which is connected in series to the lamp shdl be
aufficiently low o that the voltage drop is not more than 1% of the lamp voltage.

) Any type of wave anlayzer may be used, for example frequency-doman
indrumentation using sdective amplifier, heterodyne, multiple passive filters, spectrum
andyser tuned to the frequency to be measured and time doman- insrumentation usng
digitd filters or Discrete-Fourier Trandform (DFT). The ingrument may be of ether the
indicating or the recording type. The requirements specified in Appendix B ensure the
equivaence of frequency domain and time domain instrumentsin a practical sense.
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6.4.4.2 Photometric equipment
The photometric equipment shall be asfollows:

a) Integrating sphere: The inner diameter of the integrating sphere shdl be a | (&\\
times the largest dimenson of the light source. The ingde surface i ing
sphere, screen, support of lamp to be measured, etc. shdl be pay
diffuson reflecting materid having possble flaa spectrd '
the visud regon (for example barium sulphate powger),
uniform reflectivity and form surfaces dose to unif%(\

fth white
acteridics in
various pats have

The screen shdl be a white diffuso i4%plate painted same as the inner wall of
the integrating sphere whi he direct light radisted from the light emitting
part of and the scattered the glass bulb of the lamp to be measured operated
a the centre Orating sphere so that such light does not resch the
photometric windovh.

b) Light receiver . Thelight recaiver for totd luminous flux measurement shdl be
those employing silicon photodiode or phototube as the photo eectronic device.

6.4.5 Method of measurement

Thetest circuit for photometric and electrica measurementsis shown in Figure 1.

>

g

)

:

S

© Y%

B Voltmeter La’npU I

?7?5 Screen
Ammeter Wattmeter Integrating sphere

FIGURE 1 - Operating Circuit of Lampsfor Testing

10
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Photometric characteristics shal be measured in accordance with the recommendations of
CIE 84.

Tota luminous flux shal be measured with an integrating sphere. ((\\
The lamp to be measured shal be operated with its test voltage applied, @an
wattage, luminous flux, power factor and totad harmonic content shdll fed when
the lamp is sabilized.
6.5 Measurement of harmonic content G\(\\(\
6.5.1 Test circuit .

The measured harmonic be compared with the limits given in 4.8. The
harmonic currents of ‘\ ‘shal be measured in accordance with the circtits given in

Figure 2.
M B
& = -
£ l_--
n
Zs
S U EUT
S Power supply source Ziy  Input impedance of the soupply source
M Meosurement eguipment Z5  Internal impedonce of the supply source
EUT Equipment under test ln Hormonic component of arder n of the line current
U Test voltage G Open—loop voltage of the supply source
NOTES

I Z¢ and Zy are nol apecified, buf have fo be sufficiently low fo suil fthe fesi requirementa,

For the value of Zy ( see annex B.2h).

2 In some special cases, parficular care may be necessary fo oveid resonance belween the

internal inductance of the souwrce and the capacitances of the equipment under fes!

FIGURE 2- Measurement circuit for single— phase equipment

11
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6.5.2 Supply Source

While the measurements are being made, the test voltage (U) a the terminds of the lamp
under  test, when operated according to Appendix B, shdl megt the followi&\\

requirements. 0

a) The test voltage (U) shal be the rated voltage of the | e%cfase of a
voltage range, the test voltage shdl be 230 V. Thg\t oltage shdl be
maintained within £ 20 % and the frequency j@_ 5 % of the nomina
vaue. %‘

b) The harmonic ratio of the %e (U) shdl not exceed the following
vaues with the lamp In normal operetion :

0.9 % for hggé&forder 3:
0.4 % for harrhonic of order 5

0.3 % for harmonic of order 7

0.2 % for harmonic of order 9

0.2 % for even harmonics of order from 2 to 10;
0.1 % for harmonics of order from 11 to 40.

C) The peak vaue of these test voltage shdl be within 1.40 and 1.42 times its
r.m.s vaue and shall be reached within 87° to 93° after the zero crossing.

6.6 Lifetest

6.6.1 Ambient

Ambient temperature shal be kept within the range of 15 °C to 40 °C. Excessive draught
should be avoided and the lamps should not be subjected to extreme vibration and
shocks.

6.6.2 Switching on and off

Lamps on life tex shadl be switched off eight times in every 24 h running. The “Off”
period shal be between 10 minutes and 15 minutes. The “on” period shdl be at leest 10
minutes.

6.6.3 Method

The lamps shdl be operated at the test voltage of conditions specified in @ of 6.2 until

50% of lamps fal. Number of hours taken to fall 50 % of the lamps of the sample is the
averagelife.

12
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APPENDIX A
METHOD OF MEASURING LAMP CHARACTERISTICS

A.l1  GENERAL

This Appendix covers the dsandardized rated values and tolerance arg @Dt&g\
chromaticity co-ordinates x and y gpplying to fluorescent lamps. \)ge *

NOTE a,g
The chromaticity co-ordinates x and y are specift ording to the CIE 1931 Sandard
Colorimetric System (see CIE Publicati 2 The tolerance areas are based on the

ellipses defined by D.L. MacA paper “ Specification of small chromaticity
differences’. Published in ke al of the Optical Society of America Val. 1, No. 1,

Jan. 1943, pp 18-26. \AX\

The tolerance areas are defined by MacAdam dlipses of 5 SDCM (Standard deviation of
colour matching). 5 SDCM away from the rated vaues are given by the equation.

guA X% +2 g1 A x Ay + gop Ay? = 52

In which A x and Ay represent the deviations with respect to the rated co- ordinates,
while the coefficients g1, o2 and @» depend on these rated values. These coefficient
are the bass for cdculating € a and b, where € is the angle between the mgor axis of
the dlipse and the X axis and a and b are the mgor and minor semi axis of an dlipse of 1
SDCM.

A.2 STANDARD CHROMATICITY CO-ORDINATES

For the standardized chromaticity co-ordinates the following rated vaues x and y apply
for the different lamp “colours (with the corrdated colour temperatures T. in  kdvin
given as extrainformetion) :

TABLE 3-—Rated valuesof x and y for standardized chromaticity coordinates

“Colour” Te X Y

1) (2 ©) (4)
F 6500 6400 0.313 0.337
F 5000 5000 0.346 0.359
F 4000 4040 0.380 0.380
F 3500 3450 0.409 0.394
F 3000 2940 0.440 0.403
F 2700 2720 0.463 0.420

13
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TABLE 4 —Values of coefficient of g1 gizand @, for standardized chromaticity

coordinates
“ Colour” Ou1 O12 022 0(\

C.

@) ) €) Ne\vLi
F 6500 86 x 10° -40 x 10° o\ D 45x 10°
F 5000 56 x 10* -25x %:g 28 x 10*
F 4000 39.5x 10 \C%Q 26 x 10*
F 3500 38x 10* C\ x10* 25x 10*

F 3000 39x 10* Q s~ -19.5x 10* 27.5x 10
F 2700 44X -18.6x 10* 27x 10*
e
TABLE 5- Valuesof ¢ aandb for standardized chromaticity coordinates:
“Colour” e a B
(1) 2 3 (4)

F 6500 58° 23 0.00223 0.00095
F 5000 59° 37 0.00274 0.00118
F 4000 54° 00 0.00313 0.00134
F 3500 52° 58 0.00317 0.00139
F 3000 53° 10 0.00278 0.00136
F 2700 57° 17 0.00258 0.00137

For an example the tolerance arealis shown in Figure 3 for standard colour F 6500,
together with the rated values, a part of the black body locus, and lines of constant
correlated colour temperature.

14
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FIGURE 3-Toleranceareafor sandard “colour” F 6500
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APPENDIX B
REQUIREMENTSFOR MEASUREMENT EQUIPMENT

B.1 GENERAL

The following requirements ensure the equivdence of frequency—domarga@@n&

domain instrumentsin a practical sense.
gaog

1 In this standard, both tlmedomaln uency-domaln instruments are
considered as equivalent. Neither W dered asthe reference instrument. The
use of a DFT-Instrument as a r rument is under consideration; It could have
a rectangular vvmdow W | tN of 16 cycles of the fundamental frequency of the
power supply.

NOTES

2. Further useful information is available in IEC Technical Report 1000-4.7
B.2 REQUIREMENTSCOMMON TO ALL INSTRUMENTATION

a) The totd eror of the measurement equipment. M, in Figure 2 when measuring a
steady-state harmonic component of the current shal not exceed 5% of the permissble
limits or 0.2% of the rated current of the lamp under test whichever is greater. The
accuracy may be checked by interna or externd cadibration.

b) The input impedance, Zy, of the whole measurement equipment, M, in Figure 2
shal be such that the voltage drop due to the input current of the bBmp under test does
not exceed 0.15 V peak.

) If the harmonic components of the measured current vary 0 as to potentidly
exceed the limit vaue during the test, they shdl be evduated by a procedure
corresponding to a smoothing of the amplitudes according to a first order low-pass filter
having atime constant of 1.5 s+ 10 %.

NOTES
1. When using an external shunt with a time constant not exceeding 10° s, the
additional error due to the shunt can be considered to be negligible.

2. When using a current-transformer, It has to be ensured that possible d.c components of
the measured currents do not increase the total error beyond the limits stated in B.2.a).

3) Care should be taken that the possible high crest factor (ratio of peak value to r.m.s.
value) of the current or the high value of the fundamental current (supply frequency), as
compared to the harmonic currents to be measured, do not produce overload or harmful
Intermodulation error signalsin the input stages of the instrument.

16
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B.3 REQURIEMENTSFOR FREQUENCY-DOMAIN INSTRUMENTATION
(STEADY STATE)

The sdectivity of the ingrument is determined for each vadue of f, by the followi \
requirements, f, being the frequency of the harmonic of order n to be measur ((Ig\
which the indrument is set) and f; the supply frequency (50 Hz.)

a) The minimum atenuation for an injected sngl requency sgnd
equa to f,-f; or to f,+ f1 isdefined by thefollovw
Minimum ogfndeubels

If 2f, <f, O 12f1 \\
If 12 f;<f, O Q 20
If 20 f1< £, O %\ 15
b) Additiondly, the attenuation shal be higher than or equd to 50 dB for any
injected sngle harmonic frequency equd or lower than 0.5 f,,.

) Additiondly, the datenuatiion of the supply frequency f1 (50 Hz) shal be at
least 60 dB.

B.4 REQUIREMENTS FOR TIMEDOMAIN INSTRUMENTATION USING
DISCRETE-FOURIER-TRANSFORM (DFT) - (STEADY STATE)

a The width of the measuring window shal be between four cycles and 30 cycles of the
fundamentd frequency with an integer number of cycles.

b) The shape of the window is not specified.

However, if a rectangular window (Figure 4) is chosen, it is necessary to synchronize the
sanpling rate with the fundamenta frequency f; in such a way that the maximum
reldive devition between f; and frequency fyn, to which the sampling rae is
synchronized, is equa to or lower than 0.03 % f; under steady-tate conditions.

When usdng a Hanning window (Figure 5) such a drict synchronization may not be
necessay.

a) There are no requirements for a gap and/or overlapping between successive
windows.

b) Attenuation of anti-diasng filters must be a least 50 dB for frequencies
folded back into the measured frequency-band.

17
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Weighting |

factor

m—1, m
.

\\\\\) ‘

> Sequence of windows
w — window width

FIGURE 4 - Form and arrangement of rectangular time-windows

Weightin
fcc?or 9 | m-—2 m—1 m m+ 1 m+2

1

W]

m—1, m, m+1 - Sequence of windows
Tw — window width

FIGURE 5-Form and arrangement of hanning time-windows
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