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Fig. 4 Multi-Pressure Steam Cycle 

2.2.3 Multi-Pressure steam cycle
In Fig. 4 the multi-pressure steam cycle makes the best use of waste heat via a triple-pressure 

system. (HP) Pressure stage generates 120 bar and 565 °C steam driving the main steam turbine to 
produce 45% of the plant's power. (IP) intermediate Pressure (IP) stage produce 35 bar and 540 C 
steam to prevent wet-steam losses. (LP) Load Pressure (LP) Stage: Produces saturated steam of 5 
bar and preheats feed water to 150°C so that less heat is required for any further heating needed. 

Fig. 5 Regenerative Heat Exchange 

2.2.4 Regenerative heat exchange
For Fig. 5, regenerative heat exchange systems have rotary regenerators that can achieve an 

exergy increase of 2.3% by creating a closed-loop energy cycle which reduces the difference in 
temperatures between exhaust gas and compressed air. 

The works process is that high temperature exhaust gas enters the system that contains VOCs or 
industrial process gas, which pass through a ceramic matrix to transfer heat. Cooled exhaust goes 
out of the outlet, while a rotary valve directs hot exhaust toward cooled matrix areas and sends cold 
treated exhaust gas to the outlet and cold compressed air to the heated matrix. The matrix releases 
stored heat to compressed air, making the preheated air exit out. The valve will continue rotating 
constantly and alternate between the heating zone and the cooling zone to keep continuous heat 
recovery by utilizing dynamic switching functions. 

Breakthrough design 135° counterflow configuration increases heat exchange performance 20% 
over the standard 90° right angle flow design and the angle of air flow relative to the rotating axis is 
135°. When all of these processes are applied together, there is an increase in plant efficiency by 
more than 10% and the emission reduction exceeds over 10,000 metric tons annually per each one 
percent efficiency improvement. 

2.3 Application Cases 
2.3.1 Introducing the hassyan hybrid power plant (Dubai) 

Hassyan Hybrid Power Plant makes use of dual-fuel systems-coal as well as natural gas-to 
change fuel according to availability and the environment needs. Burning natural gas power a gas 
turbine that later warms up water into steam, which then turns a steam turbine to generate additional 
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