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##4170245121 : MAJOR POWER ELECTRONICS

KEY WORD : ELECTRONIC BALLAST / TWIN BOOST CONVERTER / HIGH
POWER FACTOR

KAMPREE THIRAVITH : A HIGH POWER FACTOR ELECTRONIC
BALLAST

USING TWIN BOOST CONVERTER. THESIS ADVISOR : Assoc.Prof. YUTANA

KULVITIT,Ph.D. 148pp.ISBN 974-17-0042-3

This thesis presents circuit operation, circuit analysis and design of a single-stage high power
factor electronic ballast using twin boost converter. Twin boost converter functions as a front-end power
factor correction circuit or PFC supplying dc power to the inverter. The inverter inverts dc power into ac
power feeding fluorescent lamp. Both the front-end ac to dc converter and the inverter share the same set
of controlled switches operating at 0.5 duty cycle. Front-end ac to dc converter’s output characteristic as
well as the input characteristic of the inverter loaded with fluorescent lamp were calculated. The output
voltage of ac to dc converter is highly dependent on load current while the input characteristic of the
inverter vary slightly with input voltage. In order to design the ac to dc converter, the input
characteristic of the inverter must be known beforehand. The inverter was designed, built and tested.
Input characteristic of the inverter is used for designing ac to dc converter. Both inverter and converter
were combined as a single stage high power factor electronic ballast. Experimental and theoretical data

were compared to verify the theoretical calculation.
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( resonant frequency which forms the boundary between capacitive and inductive loads )
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|Z| = (2.8)

@ = arctan — -1 (2.9)

o,
Q, @,
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@y p 20
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4 2V 2V 2V (0
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IEC 555-2 ) mdilszneumasdoaninndl 0.9 a15ueiinil 3 foondn 27% vesresfsznounanya
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1) 2995NAIAIsEneVMaUVVINesIY ( Passive PFC)

2) 295iuadlsrreuidwun T (Active PFC)
1) 299591uAIA5 TN UMV VN B
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f) LC Filter before Bridge Rectifier
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gﬂﬁ2.13 LC Filter before Bridge Rectifier

v) LC Filter after Bridge Rectifier
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31f12.14 LC Filter after Bridge Rectifier

f) Rippled or Valley fill PFC

] Y
13993 Rippled or Valley fill PFC Lan¥azaa9sianinigin2. 15 1asiazingd
o w dy a o a
Usenoumastseviar 0.93 = 0.95  ANUNEUFIEITVOUNTINYTEI 26 - 34 %

(Spangler, Hussain and Behera,1991)
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1) Valley fill with inductor in charging leg
1993 Valley. fill with -inductor .in. charging-leg - Nanyaiz1aTLAAIAI31N2.16
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gﬂﬁ2.16 Valley fill with inductor in charging leg
9 ) Valley fill with inductor before Bridge Rectifier

13995 Valley fill with inductor before Bridge Rectifier anyaiz199uuaanaglng. 17
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gﬂﬁ2.17 Valley fill with inductor before Bridge Rectifier
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f) 2995 Charge Pump Power Factor Correction Circuit (CPPFC)

1995NNAAIYsEnoUMANUY Charge  Pump %W 2995 voltage source

(VS)CPPFC,
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current source (CS) CPPFC u@ag continuous input current (CIC) CPPFC (Qian and

2
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gﬂﬁ2.19 NAT Charge - pump Power Factor Correction

¥) 24393 Boost liked Operating in_Critical Conduction mode
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gﬂﬁ2.20 2993 Boost liked Operating in Critical Conduction mode
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A1519% 4.1 HaN15NAABIN Lamp Line 1aansulsainud (Ed =300 VDC ,Li = 1.81 mH

,Cn=15nF 1150790910 30 D4 46.30 kHz)

Viamp(V ems) L (A ry) P, (W)
92.56 0.381 35.00
93.69 0.372 34.60
94.39 0.364 34.10
94.72 0.356 33.40
95.24 0.350 33.00
95.96 0.342 32.50
96.03 0.337 32.00
97.65 0.328 31.70
98.54 0.320 31.20
98.79 0.314 30.70
99.41 0.305 30.00
102.16 0.296 29.80
102.76 0.285 28.90
103.87 0.276 28.30
104.91 0.268 27.70
105.34 0.260 27.00
106.40 0-249 25.90
107.27 0.237 24.90
108.68 0:224 23.90
110.02 0.212 22.80
111.56 0.196 21.40
113.86 0.178 19.70
115.56 0.161 18.10
120.41 0.130 15.10
122.34 0.111 13.10
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A1519% 4.1 HaN15NAABIH Lamp Line 1aan1sudsninud (@9) (Ed =300 VDC ,Li = 1.81

mH,Crn = 15 nF 11521059910 30 D4 46.30 kHz)

V iamp(V ) L., (AL P, (W)
126.84 0.085 10.30
127.18 0.082 9.90
129.62 0.068 8.30
130.74 0.061 7.50
132.79 0.051 6.30
131.58 0.046 5.50
131.53 0.042 4.80
130.70 0.037 4.10
130.35 0.030 3.20
128.58 0.026 2.40
127.82 0.025 2.30
126.53 0.023 2.10
125.20 0.019 1.70
123.41 0.016 1.40
121.50 0.014 1.20
119.71 0.012 1.00
117.38 0-009 0.80
115.17 0.008 0.70
111.54 0.006 0:50
109.11 0.005 0.40
108.10 0.004 0.30
101.91 0.003 0.20
101.08 0.002 0.15
98.56 0.001 0.10
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