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Abstract:		
The	power	flow	equations	model	the	relationship	between	the	voltage	phasors	and	power	injections	in	an	electric	
power	system.	The	nonlinearity	of	the	power	flow	equations	results	in	a	variety	of	algorithmic	and	theoretical	
challenges,	including	non-convex	feasible	spaces	for	optimization	problems	constrained	by	these	equations.	Many	
convex	relaxation	techniques	have	recently	been	applied	to	simplify	the	power	flow	representations	used	in	a	variety	
of	power	system	optimization	and	control	problems.	This	presentation	first	overviews	various	convex	relaxation	
techniques	that	have	been	applied	to	the	power	flow	equations,	with	a	focus	on	semidefinite	programming	and	second-
order	cone	programming	formulations	as	well	as	techniques	for	tightening	the	relaxations.	This	presentation	then	
describes	recently	proposed	approaches	that	use	convex	relaxation	techniques	to	assure	robust	feasibility	of	specified	
engineering	constraints	over	a	range	of	fluctuations	in	the	power	injections.		These	approaches	are	useful	for	
addressing	uncertainties	resulting	from,	e.g.,	fluctuating	renewable	generation.	
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