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Auxiliary Railway Supply converts the electric power of the catenary into consumer- Catenary
orientated power for equipment's such as air conditioning, lighting, battery charging, etc. _t V. Auxiliary Power Supply
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. ) o . o . . Isolated DC/DC Converter
ng_h povs_/er density, L?ldlrec_tlonal Power flow an_d galvanic |solat|.on _are requwed. Dual Unregulated Regulated Regulated
Active Bridge (DAB) with a simple Single-Phase-Shift (SPS) modulation is suited as long as MV DC MV DC DAB LV DC 400V
V,/V4 = n [1] else, poor efficiency and high current stress occur. Because V; is subject to Front-end Vv 3-phase S0tz d
wide variations [2], a front-end boost converter is used to regulate V. DC/DC d §H§ Inverter 3 Loads
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DAB AC link equivalent model Single-Phase-Shift Triple-Phase-Shift [3]
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O Design of a simplified Isolated DC/DC converter QO Efficiency calculation for every operating condition
v Rated conditions : P rqteq = 150 kW, Vs rqteq = 1.5 kV 3 Power losses (kW)
v' Medium frequency transformer characteristics are obtained using the Area product method. Swipe to the next operating point [ 1Ppooste
v Switching elements are chosen based on industrial available products. Vs, Py) 2.5 |:|PB,)(,ST’MM
v [0 Ppas.sw
‘With boost converter Without boost converter Modulation 2 B Pp 45 cond
Output Power Range P, 10 ~ 150 kW 10 ~ 150 kW D+ D,.D2) = f(V..V, P. TPS Prro.cor
Supply de voltage V T~2kV 1~ 2KV (D1.D2,D3) = f Vo,V Por TPSstrateqy) 15 = Prrore
DAB Input de voltage Vy 2KV 1~2kV A 4 TEOwin
DAB Output dc voltage V, 750 V. 750 V. Current waveforms in each component are 1
Switching frequency 5 kHz 5 kHz derived from iy and the switching instants
0.5
Transformer Turns Ratio n 3/8 1/2 ' - -
Primary side max rms Current 91 A 167 A Power loss and efficiency calculation 0
Mass of the transformer 70 kg 111 kg _ Po — sPS BOOST TPS
Output Capacitor max rms Current 88 A 167 A =P, 3 Pross P, = 50 kKW , V, = 2000 V
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SPS Control with Unregulated Voltage Supply SPS Control with Regulated Voltage Supply TPS Control with Unregulated Voltage Supply
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No sensitivity to supply voltage variation
SPS modulation

v Efficiency in severe conditions T
High current stress

v Number of parts |
Soft switching condition is lost

Losses at rated conditions T
Front-end converter regulation

x Weight and volume of passive components T

Weight and volume of passive components i) % Modulation complexity 1
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