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Research on Energy Saving and Storage Solutions for the
E&M System of the Taipei MRT Bannan Line

Lin Wen Chin* Pen Bo Chih?

Abstract

Since electricity accounts for a high proportion of a railway transit system’ s operational costs
and energy prices continue to trend upward, adoption of energy conservation strategies and
reduction of energy consumption continue to become of even greater importance.

This paper collects, analyzes, and compares various types of E&M core system energy saving
and storage facilities, as well as their applications in domestic and overseas MRT system. It
explores train braking resistor analyses, train regenerative braking energy recycling strategies, and
battery energy storage systems. In terms of energy-saving and energy-storage strategies, and
cost-effectiveness of the Taipei MRT E&M core system, this paper calculates theoretical values of
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train regenerative power capacity on the Bannan line. It investigates advantages of super capacitor
energy storage systems for energy recycling via regenerative braking, and it calculates a set of super
capacitor energy storage system parameters suitable for the Taipei MRT. This research uses the
railway system software RAILSIM and Matlab to simulate operations of the Bannan line. Having
calculated regenerative braking energy values and schedule arrangements of the Bannan and Wenhu
lines, simulation results and theoretical values of the formula are compared to determine suitable
super capacitor energy storage capacity and location. Findings will help improve regenerative
energy recovery rates and energy savings, leading to operational cost reduction.

Keywords : traction load flow study, energy storage strategy, regenerative power capacity,
train braking resistor, super capacitor energy storage unit, energy saving
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Technical data

Input voltage (tolerance range
according to EN 50163)

Total number of double-layer
capacitors

Total Capacity [F] 80
Usable Energy Content [KWh] 1.7 2.5
Maximum Energy Saving Possible
Per Hour

Peak Power [MW] 1 1
Auxiliaries Supply (50 Hz) [V] 30 AC 400 30 AC 400
Permissible Ambient Temperature [°C] -20~+40 -20~+40

[KWh/h] 50 80

Maximum Operating Height Above
Sea Level

[m] 2,000 2.000

Dimensions of The Four Double
Cubicles (width x depth x height) [m] 1.4x0.7x2.7 1.4x0.7x2.7
- Cubicle + S1/+S2 and S3/+54 [m] 1.2x09x2.7 1.2x09x2.7
- Cubicle + S5/+S6 and S7/+S8

Weight
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Technical data

Nominal voltage

[V DC]

750

1500

Rated recovery current
- for30 s
- for70s

[A]
[A]

3,000
0

1,000
0

Efficiency

0.96

0.96

Auxiliary voltage

[V AC]
or [V DC]

110~230
60~230

110~230
60~230

Width

[mm]

2,400

1,800%

Height

[mm]

2,300

2,300

Depth

[mm]

1,000

1,000

Weight

[ka]

2,600

5,000

Maximum ambient temperature

[°C]

+40

+40

Maximum site altitude above sea level

[m]

1,000

1,000

Degree of protection acc. IEC 60529

I1P20

IP20
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