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Changes at both ends
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•  Previously controllable generation 
together with random renewable 
power 

Ø  less controllable 

 
•  New loads and changing customer 

engagement, e.g. rooftop PV, EVs 

Ø   more controllable? 
 

 

 
 



4 



Scenarios


1.  Set and forget – central peak demand management 

2.  Rise of the prosumer – consumers empowered (see 
later) 

3.  Leaving the grid – cheap storage (see later) 

4.  Renewables thrive – centralised and 80+% 
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Prosumers
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Bilateral flows




South Australian demand and wind generation -  
peak summer days 
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AEMO: Wind Integration In Electricity Grids  



Definition of Smart Grid


Ø USA	DOE	has	summarized	key	features	of	a	smart	grid:	

•  Self-healing	from	power	disturbance	events	

•  Enabling	ac9ve	par9cipa9on	by	consumers	in	demand	
response		

•  Opera9ng	resiliently	against	physical	and	cyber	a<ack	
•  Providing	power	quality	for	21st	century	needs	
•  Accommoda9ng	all	genera9on	and	storage	op9ons	

•  Enabling	new	products,	services	and	markets	

•  Op9mizing	assets	and	opera9ng	efficiently	

•  Adaptable	to	genera9on/Load	vola9lity	
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Demand following generation 
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Two new control resources 
 
-  Demand response 
-  Use energy storage to fill gaps 



Distributed control
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What structures work for power systems?

How will they be different for the various tasks?




Thermostatic Control of Frequency
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IEEE 9-bus system 
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Microgrids
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Smart grids
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Grid2050 Architecture (Bakken et al.)
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Supergrids
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Ref: Taggart, et al., 
Proc IEEE, 2012 



Future HK 


§  Recent fuel-mix ignored renewables 

§  But China is the largest installer of  RES in 
world 

§  Possible future electricity markets, across 
PRD? 

§  HK microgrid 
»  tall buildings? 
»  rural villages 
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Future buildings
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