
Hydro Farms: a New innovation on a new idea
Daniel J. Packey, Curtin University, telephone: 61 8 9266 9586, email: daniel.packey@gsb.curtin.edu.au
Yue Liu, Curtin University, 61 8 9266 9586, yue.liu2@grad.curtin.edu.au 

Overview

In 2014, the idea of combined cycle hydropower was introduced (Liu & Packey, 2014). This combined cycle hydropower system is to install hydrokinetic turbines behind existing conventional hydropower stations with an aim of capture additional power from the energy remaining in water currents exiting dams. 
In 2015, the idea was picked up by three Egyptians engineers and one professor from the University of Cairo and the first application of the idea is being developed (Shafei et al., 2015). This represents a significant advancement in a new application of a renewable energy technology. One that is controllable, dispatchable and non-intermittent. Combined cycle hydropower represents a new potential source of clean dependable renewable energy. This paper takes this new technological application a step further by developing the concept of Hydro Farms. Hydro Farms expand the potential of combined cycle hydro in a fashion analogus to how wind farms expand the production and applicability of wind turbines. It uses the mandated minimum river height requirement to its advantage and uses it to develop a new potential baseload renewable energy technology resource. This new potential resource could significantly increase the impact of hygro energy production in meeting committed renewable energy targets in a dispatchable potentially cost effective way, with only marginal increases in transmission line costs.
Methods
The authors expand upon the existing literature and their research to develop the new concept. It was also necessary to incorporate heretofore unrealized legal statues and dam designs to develop the background information that allows the concept to be formalized. As this is a new concept, little exists that can be called on for supporting documentation. In fact, some information is deliberately withheld due to security reasons. Thus, the method relies on a theoretical microeconomic framework within a known to exist practical applied application. 
Results

It is theoretically possible to develop a new baseload renewable energy technology (with additional peaking capacity) within a dependable, dispatchable and non-intermittent framework. In order to accomplish this it is necessary to call upon existing governmental mandates on minimum river height requirements (and the resultant dam construction requirements) as a springboard to facilitate the implementation of the Hydro Farm technology.
Conclusions

The concept of combined cycle hydropower is theoretically expandable to include the existence of Hydro Farms.  These Hydro Farms have the potential of significantly increasing the amount of renewable energy captured and dispatched within the national electricial network.  Moreover, this addition to the grid comes as baseload and is dependable, dispatchable and non-intermittent with marginal increases in additional transmission line costs. This concept could be attractive to the developing countries with rapid growth of energy demand and rich hydro resources. Additionally it could add to the attractiveness of new hydropower projects under plan or construction.
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�Some people may be not familiar with CCHS.





