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HP-Future	
•  HP	is	important	in	CH	

– Approx.	56%	of	Swiss	Energy	
comes	from	HP		

– The	Energy	Strategy	2050	
expects	an	increase	in	HP	
producDon	

	èInvestments	are	needed	

– BUT:			
•  Average	price	to	produce	electric	power	5	rp.	per	kWh		
•  Price	level	to	sell	electric	power	3	rp	per	kWh	



Watching	out	of	the	office…	



Where	is	the	problem?	

•  HP	is	well	established	technology	
•  OperaDon	Planning	is	well	established	in	HP		

•  Why	revisit	problem?	
– Less	Dme	
– Larger	problem	
– Smaller	margin	of	error	
– Model	maintenance	/	extension	



Current	Methods	

•  StaDc	
•  Inflexible	
•  Domain	Specific	
•  High	maintenance	cost	
•  Barely	adaptable	for	for	current	market	



Modular	approach	

•  Create	the	specific	model	at	runDme	



ConfiguraDon	

•  How	to	combine	the	modules?		
– To	create	a	valid	model	we	have	to	consider	a	
number	of	constraints.	

•  ConfiguraDon	becomes	an	issue	
– Can	be	done	by	a	human	
– Can	be	automated	



InteracDve	ConfiguraDon	

•  Turn	on/off	modules	
•  Check	Validity	

•  Creates	the	model		
•  Start	CPLEX	



AutomaDc	ConfiguraDon	

•  Configure	a	model	towards	different	
objecDves,	e.g.	
– RunDme	
– Result	quality	

•  Search	for	be]er	combinaDon	of	alternaDve	
extensions	(extending	scenario	based	manual	
evaluaDons)	



Proof-of-concept	



Proof-of-concept	

•  5	different	(faked)	markets	
•  The	more	modules	(markets)	included,	the	
more	complex	is	the	problem	

•  Find	a	Pareto	front	(RunDme	/	Scale)	
•  Using	a	SPEA2	



Future	work	

•  Expand	mathemaDcal	model	
– Apply	to	real	world	problems	in	case	studies	
– Compete	with	industry	standards	
– AddiDonal	technical/environmental	constraints	
– More	SophisDcated	market	models	

•  Expand	interface	
•  AutomaDc	configuraDon	
•  MulD-Site	operaDons	
•  Model	modernizaDon	
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