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Abstract: 
This paper investigates the determination of the pulse load in the Battery-Supercapacitor Hybrid Energy Storage System. In this system, we are going to power a 1KW load in 18 seconds for 2 minutes. For the remaining 102 seconds, no more than 0KW should be obtained. In order to power the pulsating load for at least 20 minutes, we have to build up a system which can be run for 10 cycles. 
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Introduction: 
There are three important components in this Hybrid Energy Storage system which are battery, supercapacitor and pulse load. We will be using 51.8 volts battery which is connected to the parallel of capacitors. In order to achieve a better performance, a DC-DC converter will be used in between that to keep the constant power from the battery. For the load, we can either choose electrical load such as small electric motor or use resistors. Electrical will be so expensive for our system, so we are going to build up the load by using variable resistors with 1KW power rating. To power the pulsating load, supercapactiors will be used as its fast charge-discharge rate. Active switch will be connected in between the load and the supercapacitors to make the pulse power. As we are working with high power of load, the load will cost a lot. We need to minimize the price as much as we can.
Load Capacity Selection:

The resistance of resistors is one of the major factors to determine the load. By using the equations below, 
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Where P is power (Watts), 
V is voltage (Volts), 

I is current (Ampere) and R is resistance (Ohms)
For the system,
1000W = (51.8)2 / R

     R = 2.68ohms

Since we are using 14 cells for the Lithium Ion Battery and each cell will provide 3.7volts, we will use a module of battery with 51.8volts. Therefore, the maximum of resistance should be 2.68 ohms. In order to have a perfect performance in the system, we should use a load with around 2.5ohms in 1KW power rating. Due to 2.5ohms with 1KW resistors would not be that easy to find, we can use 5ohms resistor with 500W power rating. For example, two of 5ohms resistors will be connected in parallel which can have a total 1000W power rating. However, the size of the load might increase. 
Determining average power of Load:
We also need to know how much energy will be taken by the Load. In Figure 1, we use square wave to represent the peak power of the pulsating load.
∫02mins p(t) dt = ( ∫018s (1KW)dt + ∫18s2mins (0)dt ) * 10
Energy = (1000W) * (18s) * (10cycles)

       = 180000J
Energy taken to the load is around 180000 for 10 cycles.
Average power,
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P = E / t

  =1800000 / (120 * 10)

  =150Watts
So, the average power for 20 minutes is 150Watts.
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Figure 1

Conclusion:
     As a result, resistance is the main factor to determine the load. Choosing a quality of resistors is so important for the system, since the resistors might be overheated by high power. I think 2.5ohms resistors are good enough for the load. Active switch can be using to provide short period pulse power to a pulsating load. The peak power is 1KW and the average power should be 150W.
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