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The Analysis of Acceleration Performance Resulted by Weight
Variation for HEMU-430X high-speed train the Korea’s
next-generation electric multiple unit train

Dooho Choi”, Hong-Shik Cho'
'Korea Railroad Research Institute
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Abstract  This study reports the relationship between rollingstock weight and acceleration performance for
HEMU-430X, the first electric multiple unit developed in Korea. While maintaining the consumed power, the total
train weight was deliberately varied by 2%, by adding and removing weights, and the it was shown that the lighter
train was found to have higher acceleration performance and hence better suited for maximum speed tests below the
speed of 413km/h. According to the power consumption analysis based on the velocity data collected per 0.1 second,
the balanced speed, when the traction force and air resistance become equal, was determined to be 419km/h for
HEMU-430X, which is in agreement with tested result. It is expected that the analyses in this study will be utilized
for the speed tests in the future.
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Fig. 2. Block diagram for electric connection in
HEMU-430X
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Table 1. Train weights for each train and the total
weights are given in the unit of ton. The
difference for the two tests was 5 ton, which

is approximately 2% of the total weight.

Total

No. TC M1 M2 M3 M4 MC Weight

#1 493 | 559 | 489 | 484 | 558 | 59.1 317.4

#2 50.7 | 559 | 50.5 | 50.4 | 55.8 | 59.1 322.4

Fig. 3. Placement of weight in the train
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Fig. 4. Velocity of HEMU-430X as a function of KP
(Kilometer Post) for two different train weights
(“0 ton” and “+5 ton”)

Table 2. Motor power of each train and maximum

measured speeds are given.

M1-M4 Power
kW)

MC Power
W)

Maximum
Speed (km/h)

412.3

330 413.3

508
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Fig. 6. The supplied energy and the energy used for

propulsion as a function of speed
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