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ABSTRACT
This thesis is to research the conversion of energy and the control system of the fuel cell by using Digital Signal Processor
(TMS320F2407A) which can monitor and control the signal system performance. During the experiments, the power is supplied by
Proton Exchange Membrane Fuel Cell (PEMFC). The push-pull converter will boost the voltage via the full-bridge inverter with the
low pass filter to transfer the DC voltage to AC 110 V. In order to obtain the stable output voltage and current, the pulse width
modulation control signals are generated by Digital Signal Processor (DSP) chip, according to the feedback current.

Keywords : Proton Exchange Membrane Fuel Cell (PEMFC) ; Digital Signal Processor (DSP) ; Push-Pull Converter ; Full Bridge
Inverter

Table of Contents

o000 oboo0oboooo0ob0oooooOoboooO0obOooOo0oDOOobOOoOWOobDobOoooOobOoboboOooDoOoo

goodoboooooOOobOwvOoODOO0oOO0OO00oO0obOO0O0OO0O0ObOOoO0OOO0oDOO0ObOOO0OvOODOODODODO
g0o00doO0oo0oooOoboooOooviobooooboooooOooooooboobDooDobOoOviiDboOOoDbOoo
0000000000000 000D000000xxO0000O00DO0DO00DO0ODO0DOO0ODOODOO0ODOO0DOOn xiii

oo ooobooboboooboooboobobobDoobooU1n1agbboDoobDoobooDboDboobDooo

01i1200000000000000000000O00D0 2000 00000000DO0O0OOODOOOODODAO

b0 421000000000000000DO0000O0DO0OD 42200000000000DO00O0O0ODO0ODOOO
0522100000000000000000000522200000000000000000000 622300

oooooobooooobouooooo 2240 0000000000000 0O0DO0OOO 1023000000000
gboooboobobbobtbnnobg boobobooboobobboboobOoobonbs1Iooooon

gbooobooboboboboobos320b0pobooboobooboobobbobono3s3bgooonoo
gboooboobobbooboob 8340000000000 Db0O0bOobO0ObO0DbO 253410000000

gboooboobobboob 2634200000000 000O000O0O0O0O0ODOO 283430000000 0O00DOO

gboooboob 2350000000000 00000b000bO0o0bO 0D ooboooboobDoooDoon

gboooboobgobb se4i100000b0000OD0OO0ObOOO0ODbOO0DbObDOO k4110000 0ODOOODOOD

gooobgob 3e4120000000000000O000DO0O0ODOO 7413000000000 O0O0ODbOODOO

000 3941400000000000000000000 3¥415000000000000O000O0OO00O0ODO 404.2
0000 0o0obOo0obOobbOo0ob00obo0ob0 4430000000000 00DO0O0O0O0ODO0O0ODODO 43440
oooobo0obobobobboobuo0oboob 400D 0D00b0O0ODbO0ODbDUObDDODODOODbDOODbOObO b0
5000000000000 00b00b0O00boOooOobses20000b000b0oobUobDboobDoobOoobOosID
o0 oboobooboboo0obo0oboboboboooboosselbbbOobOObUOObOobDbOObDOODbOO
586200 0000000DL0O0ODUODDODOODO0OSSOUIDODDUODUOODOODODODDOODOODOODOOO
0060

REFERENCES

[1]0C000* D000 00000oO0ooooogoe3d3nan

[210000“ OO0OO" 00000000 D0OO0DOO0ODOO0O2003011000

[3] Burak Ozpineci, Leon M. Tolbert, Gui-Jia Su, and Zhong Du, “ Optimum Fuel Cell Utilization with Multilevel DC-DC Converters,” in
Proceeding of The 19th Annual IEEE Applied Power Electronics Conference, 2004, vol. 3, pp. 1572-1576.01

[4] Thomas Jacobs and Johan Beukes, “ Suitability of Fuel Cell Technology for Electricity Utility Standby Power Applications,” in Proceedings of
International Telecommunications Energy Conference 2006, 33-4.00

[5] E.Santi, D. Franzoni, A. Monti, D. Patterson, F. Ponci, N.Barry, “ A Fuel Cell Based Domestic Uninterruptible Power Supply,” in
Proceedings of The 17th Annual IEEE Applied Power Electronics Conference, 2002, vol. 1, pp.605-613.0



[el0C00* ODODOO-00000” bO0OO0OO0O0OO00O0D0ODOOD2007060 [7]S. Rahman, “ Fuel cell as a distributed generation
technology,” in Proceedings of 2001 IEEE Power Engineering Society Summer Meeting, vol. 1, pp. 551-552.00

[8] M. A. Laughton, “ Fuel cells,” |EE Engineering Science and Education Journal, vol. 11, no.1, pp. 7-16, Feb. 2002.00

[9] Ballard Power Systems Inc., “ Nexa? (310-0027) Power Module User’ s Manual,” Document Number: MAN5100078, June 16, 2003 [10] O
000" 0O000O0OO0OO0OO0O0O0OOOOODOO” DDODODDOODOODOODODOOODODOYDODO

[11]0000* 00000 00000000ooooooooo920n00O

[1210000 IsSpice0 00 000000000000 0000000000000 0009%2000

[1310000* 000000000000000000000” 00000000000000000009306000

[14] T. Hiyams, S. Kouzuma, and T. Imakubo, “ Identification of optimal operating point of PV modules using neural network for real time
maximum power tracking control,” |EEE Transactions on Energy Conversion, vol. 10, no. 2, pp. 360-367, June 1995.0]

[15]0 000 000000000 000000000000000092060 [1610000* DSPTMS320LF24070CO OO0
OO0 OoOoOoOoOoOoD200406000

[1710000" TMS320F/C24xDSPO OO0 OOOOO” OOOOOOOO9O90OOO

[18]0 000" TMS320F240XO D0 OO COOODOOOOOO” D0O00O00O0OO0O0OoOoooo2o0506000

[19] Robert F. Coughlin and Frederick F. Driscoll, Operational Amplifiers and Linear Integrated Circuits, 6th ed. Upper Saddle River, NJ:
Prentice Hall, 2001.0

[20] Keith H. Billings, Switchmode Power Supply Handbook, 2nd ed. New York: McGraw-Hill, 1999.



