
Comparison of subway energy storage
methods

How much energy does New York City subway use?

In 2021,the New York City Transit Subway system consumed approximately 1,500 GWhof traction energy

with a demand of about 3,500 megawatts (MW),costing around $203M. Subway trains introduced in the past

20 years have included the capability to perform regenerative braking. All new subway car procurements

require regenerative braking capability.

 

Can wayside energy storage systems improve regenerative braking energy?

Maximum Regenerative Energy Improvement on R142 Train City University of New York

(CUNY)/ConEd/NYCT performed a study pertaining to the application  of wayside energy storage systems

(ESS) for the recuperation of regenerative braking energy within the NYCT subway system.

 

How is energy storage used in energy recovery applications?

In energy recovery applications,energy storage is used to reduce energy consumptionthrough the  capture and

release of regenerated energy from rolling stock. Typically,energy produced by the train during braking is

consumed by other trains operating in the vicinity.

 

How much does ESS cost per substation?

Twenty-five percent (25%) demand reduction would result in $166,140 annual savings per substation. The

maximum ESS cost to realize a 10-year ROI would be approximately $1,661,400 per substation(based on

current demand power rate). Avoided Generation Capacity Costs (AGCC).

 

What percentage of braking energy is dissipated through onboard resisters?

Twenty-three percent(23%) of the available braking energy is dissipated through the onboard resisters. This

energy is potentially available for recovery using ESS or other energy saving techniques  (assumes train can

return all available energy via regenerative braking).

 

How many MWh of storage will a 78th Street substation have?

a total of 26 MWhof storage recharged overnight. Control would be based on power draw at each individual

substation. Figure 11. Power Demand at the Roosevelt Avenue and 78th Street Substation During a Weekday

Figure 11 shows demand at the Roosevelt Avenue and 78th St. substation,one of 13 substations  serving the 7

Line.

This article provides a comprehensive evaluation and comparison of currently available solutions for the

recovery and proper management of energy in regenerative braking subway transportation. In this article we

compared the different strategies currently to increase the utilization of regenerated braking energy of trains,

such as stationary energy storage in batteries or ...

Download scientific diagram | Comparison of three energy storage methods from publication: Correction to:

Page 1/5



Comparison of subway energy storage
methods

Energy-saving operation approaches for urban rail transit systems | The article...

and a more classic one. We make a fair comparison of these methods by Monte Carlo simulation and present

the results. B. Literature We survey literature on regenerative braking energy, air quality modelling and energy

storage management. 1) Regenerative braking energy: in most recent subway systems, trains already produce

regenerative energy ...

A basic rectangular thermal energy storage unit (RTESU) is proposed, which is primarily used to realize the

storage of low-radiant solar energy in poor-solar areas (the solar radiation in these regions is only 1000 kWh?

m -2 ? a-1, e.g., Chongqing, China) by the charging process and the heating of cold outdoor air through the

discharging ...

One of the most promising solutions to rapidly meet the electricity demand when the supply comes from

non-dispatchable sources is energy storage [6, 7].Electricity storage technologies convert the electricity to

storable forms, store it, and reconvert it to be released in the network when needed [8].Electricity storage can

improve the electricity grid''s reliability, ...

In subway systems, the most common method is regenerative braking consists of utilizing an electric motor as

an electric generator ... Increased efficiency through Energy Storage ... Various technologies have been

suggested to use regenerative braking energy. A comparison between the general advantages is showed in

Table 1 and the ...

A comparison between the daily and weekly circulation periods in the dome-shaped and horizontal aquifers

showed that the daily circulation has an efficiency advantage at the same ...

Fig. 1 shows the forecast of global cumulative energy storage installations in various countries which

illustrates that the need for energy storage devices (ESDs) is dramatically increasing with the increase of

renewable energy sources. ESDs can be used for stationary applications in every level of the network such as

generation, transmission and, distribution as ...

Advances in power electronics and energy storage technologies have allowed storers capacitive systems

become a very promising option to harness energy from the regenerative braking of ...

The LCOS method allows a cost comparison of technologies in different system designs and various operation

modes. The results for the long-term storage show that Pumped-Storage Hydroelectricity has the lowest LCOS

among the mature technologies today. ... Parra et al. [10] discuss the case of a community energy storage for

demand load shifting ...

Energy storage systems--Characteristics and comparisons H. Ibrahima,b,, A. Ilincaa, ... There are various

types of storage methods, some of which are already in use, while others are still in development. ...
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The main drawbacks of this method is the low volumetric density, which is 24 g/L and 40 g/L for compressed

hydrogen at 350 and 700 bar, respectively, at room temperature [2]. The storage of hydrogen as gas state is

classified into four classes based on the vessel type (Fig. 1) [3]. Each type has a specific application.

The daily non-uniform power demand is a serious problem in power industry. In addition, recent decades

show a trend for the transition to renewable power sources, but their power output depends upon weather and

...

In this article we compared the different strategies currently to increase the utilization of regenerated braking

energy of trains, such as stationary energy storage in batteries or supercapacitors, the use of inverter

substations reclaimers energy as a way to return the ...

Due to the fluctuating renewable energy sources represented by wind power, it is essential that new type

power systems are equipped with sufficient energy storage devices to ensure the stability of high proportion of

renewable energy systems [7].As a green, low-carbon, widely used, and abundant source of secondary energy,

hydrogen energy, with its high ...

energy storage provides in networks and the first central station energy storage, a Pumped Hydroelectric

Storage (PHS), was in use in 1929[2][10-15]. Up to 2011, a total of more than 128 GW of EES has been

installed all over the world [9-12]. EES systems is currently enjoying somewhat

Fig. 15 shows the comparison of energy storage efficiency between the CCESA and CAESA systems in the

whole 200-day cycle. The overall energy efficiency of the CCESA system is much higher than that of the

CAESA system. The average 200-day energy storage efficiency of the CCESA system is 97.33%, while that

of the CAESA system is 81.01%.

It may be useful to keep in mind that centralized production of electricity has led to the development of a

complex system of energy production-transmission, making little use of storage (today, the storage capacity

worldwide is the equivalent of about 90 GW [3] of a total production of 3400 GW, or roughly 2.6%). In the

pre-1980 energy context, conversion methods ...

In comparison to other forms of energy storage, pumped-storage hydropower can be cheaper, especially for

very large capacity storage (which other technologies struggle to match). According to the Electric Power

Research Institute, the installed cost for pumped-storage hydropower varies between $1,700 and $5,100/kW,

compared to $2,500/kW to ...

In this paper, we present a concept of energy system that displays comparable air quality while consuming

much less energy. The system comprises a battery that makes it ...
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A thermodynamic analysis of this integrated hybrid system has been conducted. This technology is

competitive with intensively developed pure hydrogen energy storage technologies based on the assumed

parameter values, which resulted in a storage efficiency of 38.15%. In comparison to the hybrid system, three

reference systems, each using ...

A wide array of different types of energy storage options are available for use in the energy sector and more

are emerging as the technology becomes a key component in the energy systems of the future worldwide. As

...

2.8 Technical comparison of EES technologies 30 Section 3 Markets for EES 35 ... generation costs by

eliminating the costlier methods, through storage of electricity generated by low-cost ... The roles of electrical

energy storage technologies in electricity use 1.2.2 Need for continuous and fl exible

evaluated including onboard energy storage, trackside energy storage, operational enhancements such as

start/stop synchronization, and software modifications for train cars to ...

However, the large-scale utilisation of this form of energy is possible only if the effective technology for its

storage can be developed with acceptable capital and running costs.

Under the construction plan of the open-cut method for subway stations, the carbon emission during the

on-site construction phase is 6510.99 tCO 2e, and the carbon emission intensity during the construction phase

is 0.36 tCO 2e /m 2. 86.47 % of the carbon emission during the construction phase of open-cut stations comes

from the consumption of ...

The DC third rail system is a mode of urban transportation that offers several benefits, including a lower

carbon footprint [1], reduced traffic congestion, and support for economic growth [2], [3].However, as urban

rail transportation expands, energy consumption increases significantly [4], [5].To accurately study energy

consumption and conduct dynamic ...

On-board energy storage devices (OESD) and energy-efficient train timetabling (EETT) are considered two

effective ways to improve the usage rate of regenerative braking ...

Among several energy saving methods, this paper focuses on the simultaneous application of speed profile

optimization and energy storage systems, to efficiently utilize ...

Experimental data confirming the efficiency of using the storage device to improve the reliability and safety of

subway operation are presented. It is shown that the use of a ...

The recovery of regenerative braking energy has attracted much attention of researchers. At present, the use
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methods for re-braking energy mainly include energy consumption type, energy feedback type, energy storage

type [3], [4], [5], energy storage + energy feedback type [6].The energy consumption type has low cost, but it

will cause ...

In recent years, the supercritical carbon dioxide (sCO 2) Brayton cycle power generation system has gradually

attracted the attention of academics as a solar thermal power generation technology.To achieve the stable and

effective use of solar energy, three sCO 2 solar power generation systems were studied in this paper. These

systems included a molten salt ...
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