
Hydrogen Energy Storage for Renewable-Intensive Grids
Zane McDonald, Chris Yang, Joan Ogden, Alan Jenn

Institute of Transportation Studies, University of California, Davis  - 11/2017

Contacting the Author:
Zane McDonald (zlmcdonald@ucdavis.edu)

Research Question

•Operate	a	linear	optimization	model	to	minimize	cost	to	operator
•Determine	what	characteristics	are	formative	in	optimally	operating	a	
Hydrogen	Energy	Storage	system

•Analyze	these	characteristics	and	their	potential	impact	on	a	transition	
to	alternative	generation	integration

Methods and Data

•Given	a	highly	renewable	generation	portfolio	and	active	FCEV	market,	
what	is	the	optimal	investment	and	operation	of	an	HES	system?	

•What	factors	lead	to	economically	competitive	HES	systems?
•How	to	optimize	the	flexibility,	reliability,	and	profitability	of	a	highly	
renewable	energy	portfolio	by	varying	the	allocation	of	energy	via	HES?

•Sensitivity	of	H2	carbon	intensity	and	electricity	carbon	intensity	to	the	
number	of	operating	FCEVs	in	an	HES	scenario.

This	study	provides	a	greater	understanding	of	the	intrinsic	benefits	of	leveraging	
the	needs	of	a	highly	inflexible	generation	source	(wind,	solar	PV)	to	provide	a	
clean,	cheap,	and	dependable	transportation	fuel.		This	technological	platform	can	
service	as	one	of	many	tools	used	to	provide	stability	to	a	highly	renewable	grid	
while	capturing	value	for	consumers	and	producers	alike.

About this study

Results

Comparison of modeling scenarios

Notable	California	Policy
•SB32	– California	Senate
•Zero	Emission	Vehicle	(ZEV)	Mandate
•Clean	Vehicle	Rebate	Program	(CVRP)
•Cap	and	Trade
•Renewable	Portfolio	Standards
•CA	Energy	Storage	Mandate
•Net	Energy	Metering


