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Battery–Supercapacitor Hybrid Energy Storage System

After a bit of a rough start, design team ten now has a clear understanding of the project requirements, and our vision of how to implement a system capable of meeting project expectations and goals. The project title was change from “Efficient Source and Demand Leveling Power System” to the more focused title of “Battery–Supercapacitor Hybrid Energy Storage System”.  The first few weeks were spent working with a very vague project description.  A lot of valuable time was spent trying to comprehend exactly what the project requirements were.  After meeting with our sponsor, Rodger Koenig, in late September we were able to create a better picture of the path our project should follow for the final ten weeks of the semester.   

In order to justify the all the components we use in our design we will have to do calculations for energy, capacitance, and current needed. We are given a set voltage at 48V + 20% and a pulsating load at 1 kilowatt. With these set of values we will be able to provide the required amount of capacitance that will contain enough energy to meet our load requirements. Our design will also have to take into account any potential problems or new factors created by the battery and supercapacitor’s internal construction and operation. And most important we will have to be able to generate enough current to drive our load without destroying it. The fact that the technology we are working with is relatively new makes it difficult to find accurate and reliable test and simulation data. After expending considerable time searching for elements to create a software model of the hybrid system, we have switched our focus to creating a roughly 25% scale model of the overall intended system.  This model, which is estimated to cost approximately 2% of the overall budget, will allow us to experiment with different system configurations and design solutions on a much safer scale than the full sized prototype hybrid system.  Although working on smaller scale, this model will allow us to determine many of the requirements of the overall project.  However, in order to meet the system and load specifications set fourth in the design requirements, a full size prototype is still needed.

Battery:

The design specifications for this project require the prototype’s battery to be in the 48 volt range.  The prototype will use a Lithium-Polymer battery constructed from 12 to 13 individual cells.  For the model, we will construct a smaller three cell, Lithium-Polymer battery with a voltage of 11.1 volts.  Both batteries will contain a Power Control Module (PCM), which will regulate maximum charge and discharge voltages and perform balancing between cells, and a battery fuelgage.
Supercapacitor: 

The voltage parameter of the supercapacitor used in the prototype is the same as that used in the battery, 48 volts.  For safety purposes, we are interested in using a preassembled modular supercapacitor array with a nominal voltage of 48 volts.  In the model, we will have an adjustable array of supercapacitors with an approximate voltage of 13.5 volts.  By adding or removing supercapacitors to the model’s array, we will be able to test the effects of different levels of capacitance. 
Load:


Because of the overall reduced power of the model, we will sidestep many of the design difficulties associated with a 1kW load.  We are not currently planning to create a programmable load for the model.  We intend to take advantage of the reduced system power and include a simple, manually operated fluctuating load.  We plan to experiment with different load impedances to determine the model’s response.  
Budget: 


The current cost of the model is $126.87 plus shipping of the components.

At this time, we estimate the cost of the prototype components to be: 

Battery - $1500.00 

Supercapacitor - $3000.00
Load - ?

Analysis Systems - $1700.00

Miscellaneous: ?

Total: > $6200.00
Time Frame:
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