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attery storage is not yet ready for prime time. It 
is just too expensive. Although it has cost-effec-
tive applications in a few niches, such as island 
grids or locations where technical constraints 
require a nonwired solution, it doesn’t pencil 
out for large-scale energy storage. 

That dynamic, however, looks certain to 
change. Given the trend toward renewable 

energy in U.S. power generation and the rapidly improving 
value proposition of battery storage technology, the market is 
poised to grow. 

Whether that growth comes sooner or later could depend on 
an upcoming ruling by the Federal Energy Regulatory Commis-
sion (FERC). In November 2016, FERC issued 
a draft Notice of Proposed Rulemaking (NOPR) 
looking “to remove barriers to the participation of 
electric storage resources and distributed energy 
resource aggregations in the capacity, energy and 
ancillary service markets.” A final ruling is expected 
within a year.

With the exception of the frequency regulation 
market in PJM—the regional transmission operator 
(RTO), which oversees the mid-Atlantic states—
and a few specialized applications, the majority of 
battery installations to date are attributed to man-
dates and incentive programs, according to Doug 
Butcher, central region project director, renewable energy, at Black 
& Veatch. “For significant growth to occur, widespread market 
reform is necessary,” Butcher says. “There needs to be some form 
of stimulus to push battery storage forward. If that happens, I 
think we’ll see rapid growth. If not, we will have to wait a few 
years for the economics of battery storage to work out.” 

CURRENT MARKET
Energy storage is a relatively small market. According to the Uni-
versity of Michigan Center for Sustainable Systems, the U.S. had 
21.6 gigawatts (GW) of rated power in energy storage compared 
with 1,068 GW of total in service installed generation capacity. 

Approximately 95 percent of that storage is pumped hydro, in 
which water is pumped from a low reservoir to a high reservoir and 
then released to run through a hydroelectric turbine when elec-
tricity is needed. Though it’s the most affordable form of storage, 
pumped hydro has two significant market limitations. It is geo-
graphically constrained—and it relies upon having large quantities 
of water available. This makes it impractical for bulk energy storage 
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in some geographic regions such as deserts in the Southwest.
However, not only can batteries be deployed anywhere, but 

they are also very flexible. While their most effective use is 
demand response—regulating transmission systems by instan-
taneously raising or lowering output to follow moment-by-
moment imbalances in generation and load—they can also be 
used to integrate utility-scale solar and wind resources into the 
transmission system, replace gas turbine peaker plants and pro-
vide stability and peaking capacity at the distribution substation 
and distribution feeder level.

“The grid of tomorrow is very different from the grid of just 
10 years ago,” says Butcher. “With the increased penetration of 
renewables and declining system inertia, real-time grid imbal-

ances are a much bigger problem today. Batteries 
are a great technical solution to that problem 
because in addition to providing instantaneous 
capacity when it is needed, they can absorb excess 
renewable generation rather than curtailing it.”  

As a result, batteries—specifically lithium-ion 
batteries—have come to dominate the mar-
ket. According to GTM Research, lithium-ion 
accounted for 96.2 percent of all storage installa-
tions in the third quarter of 2016.

Total energy storage deployment in the United 
States was about 260 megawatts (MW) in 2016, 
up from 226 MW in 2015. GTM Research fore-

casts growth to accelerate over the coming five years, projecting 
more than 2 GW in annual deployments by 2021.

“Battery storage is a great technical answer to a number of grid 
issues, ranging from instantaneous imbalances and short-term 
overloads to time of day mismatches between renewable genera-
tion and load,” says Butcher. “The only thing that is keeping 
a ceiling on the market is the fundamental economics of bulk 
energy storage.”

Even as lithium-ion battery prices have fallen dramatically in 
the past two years, from around $350 per kilowatt-hour (kWh) 
to, according to GTM Research, $200-$250 per kWh, they are 
still far above the $100 per kWh price point that analysts say 
would make them viable in the market.

The primary driver of that price drop has been rapid growth of 
the electric car market, and General Motors, which produces the 
Volt electric car, has said that its batteries will reach $100 per kWh 
by 2022. Given the remarkable downward trajectory of battery 
prices in recent months, however, few would be surprised to see that 
milestone reached long before then. 

California 
mandated that 

the state’s 
power industry 
must procure 

1.3 GW of 
energy storage 

by 2020
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REGULATORY MANDATES
Absent price competitiveness, the battery storage industry has 
relied on regulatory actions to build market momentum. Two of 
the nation’s transmission operators, which coordinate, control 
and monitor regional electrical power markets, have incorporated 
storage into their systems.  

PJM has included storage in its capacity, energy and ancillary 
service markets since 2013. Since then, PJM has been the larg-
est U.S. market for energy storage with more than 250 MW of 
cumulative deployments, according to GTM Research.

In 2013, California mandated 
that the state’s power industry must 
procure 1.3 GW of energy storage by 
2020. The utilities, which are over-
seen by the California Independent 
System Operator (ISO) have already 
deployed 73.8 MW, making the state 
the second-largest storage market in 
the nation.

In the past three years, these two 
developments have accounted for 
almost all of the nation’s energy stor-
age deployments. 

Battery storage proponents hope 
these regional successes will be rep-
licated on a national level if FERC 
embraces storage in its upcoming rul-
ing. About 70 percent of the nation’s 
electrical grid system is regulated by 
FERC through its oversight of the 
RTOs and ISOs. In the rest of the 
country, vertically integrated utilities 
manage the grid.  

If FERC does embrace storage, 
that would require each RTO and 
ISO to establish market rules recog-
nizing the characteristics of energy 
storage resources and their place in 
the wholesale market, says Robert 
Schulte, a partner in Schulte Associ-
ates LLC, which performs resource 
planning and project development 
work for electric utilities. “It would 
define distributed energy resource 
aggregators as a market participant 
in the organized wholesale markets,” 
he says.

Schulte says the ruling would provide access to the grid for the 
growing number of storage batteries that are “behind the meter” 
on customer’s premises.

“Unlike traditional generation facilities upon which most of 
the current market rules are based, these distributed resources are 
relatively small in size, operate differently and have output dura-
tion limitations,” he says, “but their capabilities could be useful at 
the wholesale level if allowed to access it.” 

Because it would be too complex and cost prohibitive for own-
ers of these distribution-level devices to try to participate in the 

market themselves, Schulte says, “The proposed rule would also 
require the RTOs/ISOs to allow aggregation of such devices, 
enabling entities to represent groups of devices in the market.”

FUTURE MARKET
Schulte says FERC’s blessing to storage “is a key to the economics 
of batteries,” but he and other analysts agree that the market will 
not explode overnight. The regional organizations will need time 
to incorporate storage into their systems. 

“I think you will see measured growth in the sector over the 
next two to three years,” says Peter 
Boos, Burns & McDonnell business 
development manager for the trans-
mission and distribution industry. 
“After that, with improved battery 
prices and new regulation, I expect 
rapid growth.” 

Even though most analysts expect 
lithium-ion batteries to be the 
dominant storage technology for the 
foreseeable future, they have a seri-
ous drawback.

“The Achilles’ heel of lithium-ion 
and most other battery chemistries 
is that they degrade rapidly with 
cycle age,” says Frank Jakob, a bat-
tery storage subject matter specialist 
at Black & Veatch. “A battery can 
lose 20 percent or more of its capac-
ity in 3,000 cycles, so you might 
have to replace it in five to 10 years 
if the cycle rate is one to two cycles 
per day.”

Engineers are working to solve 
lithium-ion’s degradation problem, 
but the door is open for other tech-
nologies to gain a foothold in the 
market. 

One promising technology is flow 
batteries, which contain two electro-
lyte solutions in two separate tanks, 
circulated through two independent 
loops. When connected to a load, 
the migration of electrons from the 
negative to the positive electrolyte 
solution creates a current.

Flow batteries don’t have any cycling degradation and can be eas-
ily scaled up, but they are far more expensive than lithium-ion, and 
they lack the market backing to drive down the price. 

Other potential systems include hydrogen storage, supercon-
ducting magnetic energy and synthetic natural gas storage.

“With the amount of investment dollars that are being spent in 
this space, it’s only a matter of time before someone comes up with 
something better than lithium-ion,” says Boos. n

Gerry Donohue is ACEC’s senior communications writer. He can be 
reached at gdonohue@acec.org.
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