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Abstract
Sridech, C., Yungyuen, U., Boonyaroonate, |.
High power factor single-stage electronic ballast for 400W metal halide lamp
Songklanakarin J. Sci. Technol., May 2007, Suppl 2 : 379-389

Thispaper proposeahigh power factor single-stage electronic ballast for the metal halidelamp which
oper atesat zero-voltage switching (ZVS) condition of all active switches. To reducethe number of switches, a
switch mode rectifier with power factor correction is integrated with a half-bridge inverter. An electronic
ballast prototype operating at 55 kHz hasbeen implemented to drive 400W metal halidelamp. Experimental
results show that the designed electronic ballast has 0.99 power factor (PF), 1.49 lamp current crest factor
(CF), 11.40 % total current harmonic distortion (THDi) and 77.78 % efficiency (n) at full load.

Key words : electronic ballast, power factor correction, half bridge resonant inverter,
zero voltage switching
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Table 2. Data Test from Prototype Single-Stage
Electronic Ballast

Data Input Output
Voltage (V.) 220.29 127.12
Current (A.) 2.37 3.16
Power (W.) 514.94 400.54
Crest Factor 1.49
Total Harmonic distortion (%)  14.40
Power factor 0.99
Efficiency (%) 77.78

o 1A ~ - g 4 A o o
JasuneuSeudiouna  eannindwnsesiioiad
a oA v 1MV . v o
Wworiud unsadadlanennuadm @ud) e
ANNA 4 (Mupen) FInaveuATesiadenzinumn
madluih nnsadadiameznidanuaduiniy

ilua

AN uetam @sidnmsedin ‘mALAen
"miunasaiuiaslad  Fe99sdununléne sy
vaoausiasladeveilal ¢ HPI-T Plus 9inafifa
mdalvdh 400 fad nwamsnaaes Figure 12-18
uaz Table 2 viRuldmeasduuuuii uaifldeme
Uszneumas afie 0.99 Ana unatmeiveanszu vaen



2. qUaIUASUNS M.
i 29 @AY 2) w.a. 2550 : Tanadnw

389

vaa1 ssannsatin ‘madgrmalszneumal
¥ AIAY uazA:

1.49 uavAnesueiin “veansz mutin 14.40% %4
nanlafullauanasgiu IEC 61000-3-2 Class C uaz
19n.1506-2541

A o P X o

141999112995 178a1 ANl welNMIHAIULYY

A . o 0¥ ¢ a Jagya o

MALAYY (Single-stage) lvigdnsal Iadiliddiuou
k4 1 ] Y Y
fegniuuy 89mA (Two-stage) HalWiAUNUlLUMT
A o = o a X o & A o ¢a
waam %9 1sethuaatldiennilundaduain
msnlFnulaasdugge mnssueanmaihidan
malszndla

1on 135914994

Cao, S.Y.R., Hui, F. 2004. Reliability Improvement of
High Frequency Electronics Ballasts for Metal
Halide Lamp, Proceedings of the 2004 |EEE
Applied Power Electronics Conference and
Exposition, Anaheim, California, USA, pp. 997-
1002.

Chi-Hwan, L. 2002. Electronic Ballast for 400 W Metal
Halide Lamp, China Light & Lighting, Korea,
pp. 1-5

Dongyan, Z., Weiping, Z., Yuanchao, L. and Xuesun,
Z. 2004. Design of LCC Resonant Inverter for
Metal Halide Lamp Ballast, Power Electronics
and Motion control Conference, pp. 1558-1562

Fellows, M.W. 2003. A Study of the High Intensity
Discharge Lamp Electronics Ballast Interface,
HID Lamp IEEE Transactions on Industrial
Electronics., pp. 1043-1048

Harry, JE. and Hoare, D.W. 2000. Electronic Power
Supplies for High-Intensity discharge Lamps,
Engineering Science and Education Journal,
October, 2000.

Hung, J.C., Wu, T.F, Lai, Y.S. and Chen, Y.M. 2005.
A Single-Stage Fast Regulator with PFC Based
on an Asymmetrical Half-Bridge Topology. IEEE
Transactions on Industrial Electronics Vol. 52.
No. 1, 139-150

Jiangiang, W., Dianguo, X. and Hua, Y. 2003. Practical
Design Considerations of LCC Resonant In-
verter for Metal Halide Electronic Ballasts, ICIT
2003, Maribor, Slovenia, pp. 1043-1048

Laskai, L., Enjeti, P. and Pitel, 1.J. 1994. A unity power
factor electronic ballast for metal halide lamps,
IEEE Transactions on Industrial Power Elec-
tronics, pp. 31-37

Littlefair, M. Richardson, J. and Rakowski, R.T. 2001.
Resonant Power Supply for Discharge Lamps,
conference Publication, Brunel University, UK,
pp. 63-68

Park, J.Y. and Jung, D.Y. 2001. Electronic Ballast with
Constant Power Output Controller for 250W
MHD Lamp, |EEE International Symposium on,
46-51.

Seung H. L. and Chi-Hwan, L. 2001. Resonance type
Electronics ballast for MHL 400 W, Research
Institute of Industrial Science & Technology,
Korea, 62-69

Mohan, Undeland, Robbins. 2003. Power Electronics.
John wiley & Sons. inc. 2003.



