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Advanced Auxiliary Power Unit and Application to MUE-Train

= B& &

B OTANI Hiroaki

EX
B—
B KIKKAWA Kenichi

EE, HRMAREFMEAOROOEEVICHL, SEREPEX T VAICMAEIRXNDERDIET LI RIARY,
HEEERAERRETY, V2T O0REEFOERLEREEEDOR EASKRDONTIVS,

RZRIDEOBEROLD, BRROEKICEST S0, HKEEMAREBERREL LTHWSELER A >/N—4% (SIV:
Static Inverter) 2L ANIA UN—2BEREVDS I LA VN—EFREDCTHEEDHIC, FFIEBEEX1TD
#BIGBT (Insulated Gate Bipolar Transistor) Z&HAY2Z&TA N—RBROERZRY, SIVO3HEZ 94 %
MPB596 %ICmMETER. Fi, BNV AZ == R4 TORI VAT HIETRRITZINVDEIRTE, EE2%

RABRERM TOREREICLN2Z3 %EIRTHIENTEE, ZOREZEICLT, REXKRESE (%) D209 R HBEE
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The recent increase in awareness of global environmental issues has led to growing demand for high reliability, energy saving, and ease of main-
tenance in the railway transportation field.  Improved environmental performance of auxiliary power units (APUs) for rolling stock is also required,
such as further reduction of the environmental load.

Toshiba has developed an advanced APU in response to this situation.  This APU achieves a higher efficiency of 96% compared with the 94%
efficiency of conventional APUs, through the adoption of a three-level inverter system instead of the conventional two-level type and the application
of low-loss insulated gate bipolar transistors (IGBTs). It also achieves a 23% reduction in weight compared with conventional models of the same
capacity, through the use of leakage transformers as isolation transformers to eliminate the need for AC reactors. We provided the advanced APU
with the rated output capacity of 260 kVA for the multipurpose experimental train (MUE-Train) for conventional railway lines of East Japan Railway
Company.
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Advanced APU applying three-level inverter system
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Main specifications of advanced APU
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Configuration of main circuit
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Comparison of floor areas of conventional and newly developed APUs
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Comparison of weights of conventional and newly developed APUs
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Modular structure
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Results of distortion rate and efficiency measurements (at rated input-out-
put point)
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Stationary characteristic waveforms
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Relationship between efficiency and load
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Transient waveforms at loading and unloading
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