
Residentia l  load management system for  future 
smar t  energ y environment

Electr ic i t y  consumption has  increased substant ia l l y  over  the last  decade. According to the Gulf  Research 
Center, the res ident ia l  sector  represents  the largest  por t ion (about  50%) of  e lectr ic i t y  consumption in 
the GCC region, due to substant ia l  growth of  e lectr ica l  res ident ia l  appl iances . Therefore, we present 
a  novel  onl ine smar t  res ident ia l  load management system that  i s  used to monitor  and control  power 
consumption of  the loads  for  minimizing energ y consumption, balancing e lectr ic  power supply, reducing 
peak demand, and minimizing energ y bi l l s  whi le  consider ing res ident ia l  customer preferences  and 
comfor t  leve l . The presented onl ine a lgor i thm manages  power consumption by ass igning the res ident ia l 
load according to ut i l i t ies  power supply  events . The input  data  to  the management a lgor i thm is  set  based 
on the categor ized loads  according to: impor tance (v i ta l , essent ia l , and non-essent ia l  e lectr ica l  loads) , 
e lectr ica l  power consumption, e lectr ic i t y  bi l l  l imitat ion, ut i l i t ies  power l imitat ion, and load pr ior i t y. The 
data  are  processed and fed to the presented a lgor i thm, which accurate ly  manages  the power of  dwel l ing 
loads  us ing external  control led disconnectors . The proposed onl ine a lgor i thm y ie lds  to  improve the 
overa l l  gr id ef f ic iency and re l iabi l i t y, especia l l y  dur ing the demand response per iods . S imulat ion resul ts 
demonstrate  the va l idi t y  of  the proposed a lgor i thm.
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