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TEST REPORT
SUNDAYA MULTI LIGHT 1 DC
Model No : SML-12D07-C4-P2

1. OBJECTIVE

The objective of this test is to inspect the quality of Sundaya Multi Light 1 DC,
Model No: SML-12D07-C4-P2 by observing its function, electrical efficiency,
waveform, and starting moment. The test is intended to explore the possibility of
using this electronic ballast and DC lamp in the “Indonesia Solar Home System,
World Bank Project” which match to their requirement.

2, BASI TESTING

- Internal Procedure of Photovoltaic Component Test Laboratory, UPT-LSDE
— “Indonesia National Standard (SNI), Performance test procedure of PV Lighting
system”, 2000.

3. DESCRIPTION OF SAMPLE

~ Sample collection was made by personnel from the World Bank Project Supporting
Group on be half of PT. Sundaya Indonesia.

~ Sampling was accomplished by selecting six sets of sample of ballasts and lamps
(PLC-7W) randomly from the same production/ batch.

— Technical specification of the samples is shown in Figure 1.

4.  DESCRIPTION OF TEST PROCEDURE

— DC electronic ballast test of six sets of samples were conducted for PL-7W lamp, and
individually is labeled and named as 5-1, 5-2, 5-3, 54, S-5 and S-6.
— Scope of lamp system test and DC-electronic ballast are as follows:
1. Pre-test, which consists of visual and technical documentation inspection of the
samples component.
2. Function test, which consists of measurement and check the suitability of the
ballast as it is declared in manufaclurer specification.
3. Detail test, which consists of electrical efficiency, crest factor, waveform,
protection against reverse polarity, over voltage and open circuit condition.
4, Efficacy test, which consist of measurement of the luminaries efficiency, it is
tested by the appropriate testing laboratory in PUSPIPTEK, Serpong

The test sequence is design so that all destructive test (e.g. reverse polarity test, over
voltage and open circuit test) are made at the end of the sequence.

UPT-LSDE PUSPIPTEK Serpong, Tangerang 15314, Phone (021)7560550; Fax (021)7560904 3
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Component specification :

DC-electronic ballast type
Fluorescent lamp type
Tube base

Lamp armature material
Lamp fitting/cover material
Material of Ring

Material of Cable Nut

Electrical specification :

Nominal voltage

Voltage range

Operating current

Operating current range
Mominal Operating frequency
Lumen output

Life time of tube

Life time of tube (burning)

UPT-LSDE PUSPIPTEK Serpong, Tangerang 15314, Phone (021)7560550; Fax (021)7560904

Figure 1. Sample of SUNDAYA Multi Light 1 DC

INPL-12V-07W-PL
Sundaya PL-TW

GX24g-1

ABS Plastic

Transparent polycarbonate
Nylon

Nylon

12.0 Voit DC

9.88 Volt ~ 16.50 Volt DC

0,55 Amp

0,52 Amp ~ 0,59Amp

33 kHz

approx. 245 lumens (35 lumen/watt)
= 30,000 cycles

z 50,000 cycles

All of the specimens (six pcs) complete with mechanical switch are received and
checked on October 31, 2001.
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TEST RESULT

a. Function Test

Input
Lamp type Uorll?agn Lamp operation Ramaris
(Vdc) | Function | Not
10,0V Yes All samples operate
Sundaya PL-7TW
16,0V Yes well
b. Detail Test
Lamp type :Sundaya PL - TW
Room temperature :30.1°C ~ 31.4°C
Worki i
Description orking voltage (Volt-DC)
11 11,5 12 12,5 13 13,5 14 14,5
Sample #5 1:
Electrical efficiency (%) | 82.32 | 81.14 | 81.16 | 7960 | 79.27 | 78.93 | 78.19 | 77.74
Crest factor 1.93 | 199 | 200 | 219 | 220 | 226 | 229 2.33 |
Frequency (kHz) 31.98 | 31.90 | 31.85 | 31.61 | 31.78 | 31.78 | 31.70 | 31.72
Reverse polarity After 1 hour, OK
Open circuit After 4 hours, OK
Over voltage After 4 hours at 15 V, OK
Temperature After & haours at maximum 40°C. OK
Sample #S 2:
Electrical efficiency (%) | 88.80 | 88.78 | 88.67 | 87.00 | 86.82 | 88.72 | 86,62 | 86.02
Crest factor 177 | 178 | 181 | 184 [ 188 | 190 | 1.85 | 1.93
Frequency (kHz) 31.66 | 3157 | 31.49 | 3143 | 3146 | 31.45 | 3134 | 31.09
Reverse polarity After 1 hour, OK
Open circuit After 4 hours, OK,
Over voltage After 4 hours at 15V, OK
Temperature After 6 hours at maximum 40°C, OK

UPT-LSDE PUSPIPTEK Serpong, Tangerang 15314, Phone (021) T560550; Fax (021) 7560904
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€. Lumen Test

Voltage (DC-Volt) Lumen Efficacy (Lumen/Watt) |
10.5 188.2 43.08
11.0 205.5 43.24
12.0 236.5 42,66
13.0 264.4 41.34
14.0 286.6 39.37
d. Starting Moment Test
Description Resultat12V Remarks
lgnation Voltage (V) 264 246
Preheating time (Sec) 1.26 1.28
Switching (cycles) >5000 >5000

e. Waveforms
Voltage and current output waveforms of the electronic ballast at 12 Volt-DC

working voltage are shown in attachment (Annex) - A. While voltage output
waveforms of the electronic ballast at “starting moment” condition with 12 Volt-
DC working voltage are shown in attachment (Annex)- B.

6. DISCUSSION

All lamp and ballast samples work normally at DC input voltage range between 10,0

Volt~ 16,0 Volt and room temperature 30°C.
Average electrical efficiency for the electronic ballast and PL-7W lamp is greater

than B0% and average crest factor (ratio of maximum value to rms value of ballast
current output) is less than 2 at working voltage up to its nominal voltage 12 V, while

test results shown the excellence of the other sample.
Accordingly, the manufacturer have to strive for their production uniformity.

- Ballast output frequencies with PL-7W lamp is nearly 31 kHz. However, output
ballast waveform with PL-TW lamp show a non-pure sinusoidal and distortion at

their basic frequency.
All ballast samples have been protected from disruption of voltage input caused by
incorrect/ reverse voltage and open-circuit.

UPT-LSDE PUSPIPTEK Serpong, Tangerang 15314, Phone (021)7560650; Fax (021) 7560904
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Based on the test and measurement result, some important parameters that can be
used as a consideration to meet the technical requirement are shown as follow :

. Specification/ Test result with lamp
Doscription Requirement | Sundaya PL-TW isulaliy
Operating voltage [10V=~186V 10V=-16V Comply
Electrical efficiency (%) *) >80 % 81.15 - B88.67 Comply
Crest factor " =2 1,81 ~2.02 Comply
Frequency (kHz) *} > 20 kHz 31263185 Comply
Efficacy (Lumen/Watt) *) > 35 42 66 Comply
Starting moment *) <5gec | 1.28 — 1.28 sec. Comply
Switching Durability (Cycle) | > 5000 cycle | >> 5000 cycle Comply
Temperature Test Frotected Protected Comply
Over voltage Protected Protected Comply
Reversepolarity | Protected Protected | Comply
Open circuit | Protected | Protected Comply

Mote *) : Test result at DC — nominal operating voltage 12 V.

Therefore it can be concluded that:
Multi Light 1 DC Model No : SML1-12D07-C4-P2 with PL-7W lamp can be
declared to meet the requirement /technical specification.

Date: January 6, 2002
Supervisor,

Zyal

M.Syafri Syarief
Nip. 680001636

UPT-LSDE PUSPIFTEK Serpong, Tangerang 15314, Phone (021)7660550; Fax (021) 7560904
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ANNEX - A
Sample No. 151 Lamp type  : Sundaya PL-TW
Nominal voltage 12 Volt
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Figure A-1.  Voltage and Current waveform of Sample S-1
Sample No. 1 S-2 Lamptype :SUNDAYA PL-TW
Nominal voltage 112 Volt
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Voltage and Current waveform of Sample S-2
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Figure A-2.




ANNEX - B

Sample No. :8-3 Lamptype : SUNDAYA PL-TW
Nominal voltage 12 Vot
Striking voltage 1264 Volt Preheating time ; 1.26 second
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Sample No. 1 8-4 Lamptype :SUNDAYA PL-7TW
MNominal voltage 12 Volt
Striking voltage 1246 Voit Preheating time :  1.28 second
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ANNEX -C
LIST OF MEASURING EQUIPMENT
N Name of i nt fi Accurac SHretion
o uipme c
s Inv. No Y date
1. | Digital Phosphor Oscllloscope | 60035 +0,1% (V) | 8 June 1999
TEKTRONIX TDS 3012 +0,5% (A)
2. | Current Probe Amplifier, 60036
TM 503
3. | HV Differential Probe, 60012 +0,1% (V) 3 August 1999
TEKTRONIX PS205 +0,5% (A)
4. | Regulated Power Supply, 60039
KENWOOD PDS36-10
5. | True RMS Voltmeter FLUKE 60048 +0,% (V) 28 May 1989
+1% (A)

UPT-LSDE PUSPIPTEK Serpong, Tangerang 16314, Phone (021)7560650; Fax (021)7560904
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PUSLITBANG KIM - LIPI

S. 016301

Momor order  : Kal-010241,

Lab. Metr. Radiometri & Photometri.
Lembar ke 2 dari 2 lembar,

Mama alat : Lighting lnverter,
Tipe / No. Seri :XL/56.
Pabrik / Merk L=

Tanggal Pengukuran : 6 Desember 200 1.

Tempal Pengukuran : Puslit KIM - LI1PL
Suhu ruang 1 23°%C
Kelembaban + 75 %,
HASIL PENGUKURAN
No. Lampu Tegangan Kuat Cahaya
(VDC) { Lumen )
56 14.00 280.6
13.00 264.4
12.00 236.5
11.00 205.5
10,50 188.2

CATATAN :
Pengukuran dilakukan didalam goniometer menggunakan  Photometer LMT, No. Seri !

5840632, dan [-phot- 1000, Mo, Seri : 0689021, tertclusur ke PTB-Jerman.

Pengukuran dilakukan dengan acuan prosedur : PR-UKTO-OP02.
Dengan ketidakpastian pengukaran ;& 0.8 %,

Alamal : Puslitbang KIM-LIPI, Kempleks PUSPIPTEK, Sarpong - Tangerang 15314
Telp. (62-021) 7560533 - 7560534 - THG0535 - 7560538 - 7560562 - 7560571 - 7560006 Fax. (62-021) - 7560568 Telox 45512 PPIT 1A

* Dilarang keras mengulip/memperbanyak danfatau mempublikasikan sebagian isi Serdifikat inl tanpa seijin Puslitbang KIM-LIPI
* Sertifikal inl sah bila telah dibubuhi cap Puslitbang KIM-LIP|




