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ers developed a revolutionary advance-
ment in gun technology called railgun. 
Railgun uses electricity instead of gun-
powder to fire projectiles at speeds up 
to Mach 7, at ranges 10 times farther 
than current naval guns and with great-
er accuracy. Railgun is safer to operate 
and is effective against multiple threats, 
but naval leaders did not take the tech-
nology seriously, essentially because 
the program could not break through 
the status quo.

Elizabeth D’Andrea, Ph.D., the 
Navy’s program officer at the time, 

Funny thing about the status quo: 
Despite its relentless persistence 
and enduring invincibility, it must, 
from time to time, be shattered. In-
novation demands it.

Challenging the status quo can 
be difficult, and redefining it can be 
transformative. After all, it hasn’t 
always been the norm to video chat 
around the world in the palm of your 
hand. Superior technology, how-
ever, does not guarantee status quo-
breaking success. 

In 2007, U.S. Navy weapons research-

realized most of the challenges 
railgun faced were based on misper-
ceptions, uninformed opinions or 
a lack of awareness. She launched 
a communications effort aimed 
specifically at challenging the sta-
tus quo, and the Office of Naval 
Research now attributes much of 
the railgun program’s success to 
that educational outreach.

Batteries and generators have been 
the critical power status quo for de-
cades. Neither technology has changed 
substantially, though the demands 

Beyond the Critical Power Status Quo

Revolutionary designs and proven performance have put a new spotlight on 
advanced fuel cell technology and its promising future for backup power.
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placed on backup power systems have 
grown over time. Consider the loads 
and system complexity when batteries 
and generators became entrenched as 
the go-to backup power choices in the 
mid-1960s. We were not then a digital 
society dependent on 24/7 connectiv-
ity across vast wireless networks.

Time to Reimagine
It’s time to look at the critical power 
status quo more critically. 

Valve-regulated lead-acid (VRLA) 
batteries and diesel generators have 
well-documented, widely accepted 
performance issues. Heat drains 
VRLA batteries like replacement 
batteries drain budgets. Even with 
exhaustive maintenance, VRLA bat-
teries don’t typically run long enough 
to protect modern networks. Battery 
renewal contracts have become as 
inevitable as death and taxes, yet the 
incredible inertial power of the status 
quo makes the buy/maintain/replace 
cycle remarkably difficult to break.

But norms do change. 
Fuel cell technology has long held 

significant critical power potential 
because of its zero-emission per-
formance and lack of moving parts. 
The knock against fuel cells has been 
that they were fragile, expensive and 
hand-assembled, so they couldn’t be 
mass-produced or widely deployed. 
Conventional fuel cells posed no threat 
to the status quo.

Today’s advanced fuel cell tech-
nology, however, envisions a world 
where the critical power norm is 
clean, safe, sustainable and cost-
effective power on demand. To rei-
magine the critical power status 
quo, fuel cell technology itself had 
to be reimagined.

Advanced fuel cell technology pro-
duces consistent power through an 
electrochemical reaction between 
naturally abundant hydrogen and 
oxygen. As with conventional fuel 
cells, there are no emissions. Ad-
vanced fuel cell technology replaces 
fragile parts with rugged compo-
nents, incorporates integrated 
membrane bonding and infinitely 
more efficient flex-plate electrical 
contacts, and features a compact 
footprint that allows a 5-kilowatt 
system unit to fit virtually anywhere 
a standard microwave oven can. 

Perhaps most significantly, advanced 

fuel cell technology uses an auto-
mated robotic fuel cell assembly line. 
The combination of stronger compo-
nents, compact design and automat-
ed assembly can reduce costs by as 
much as 80 percent, compared with 
traditional fuel cells. Compared with 
VRLA batteries and diesel genera-
tors, advanced fuel cell technology 
can reduce the total cost of owner-
ship (TCO) by as much as 50 percent.

Status Quo Breakthrough
Fuel cell reliability is well established. 
The U.S. military and the U.S. De-
partment of Homeland Security have 
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trusted advanced fuel cell 
technology for many years. 
Advanced fuel cell technol-
ogy has successfully pro-
vided uninterrupted power to cell 
towers during normal outages and 
during the aftermath of natural disas-
ters when legacy technologies failed, 
including Hurricanes Sandy and Joa-
quin and the South Napa earthquake. 

The reliability is there, proven in ex-
treme temperatures and severe weath-
er. The savings are evident through 
reduced capital expense, lower mainte-
nance expenses and TCO analyses. 

Yet, the status quo remains pow-
erful and, somehow, comfortable 
— until battery contracts come up 
for renewal or the rules on diesel 
generator emissions change again. 
That pain is predictable.

What’s been missing — and pre-
vented advanced fuel cell technol-
ogy from truly breaking through 
— has been the corporate ham-
mer: the directive that motivates 
change and makes it safe to evalu-
ate alternatives to the status quo. 
That may be changing as busi-
nesses increasingly identify sus-
tainability as a corporate value and 
align investments accordingly.

Advanced fuel cell technology 
offers other advantages: installa-
tion that takes hours instead of 
days, runtimes from hours to 
months on a single fill-up, quiet 
operation, inherent scalability, 
greater deployment flexibility (the 
compact footprint simplifies roof-
top installations in urban locations 
and rugged durability is well suit-
ed for remote antenna sites) and 
low maintenance that is mostly air 
filter replacements once a year. But 

Advanced fuel cell technology produces zero-emission power on demand with a super-
compact footprint.

The total cost of ownership is based on a 5-kilowatt load and eight hours of runtime. Battery quanti-
ties and size are determined at the end of the life (2.5 years). Generators are Tier 4 final. Analysis 
includes acquisition, permitting and installation costs, together with ongoing maintenance (and bat-
tery replacement) costs for all three technology alternatives. Data sources for the analysis include re-
search reports (Batelle, Battery Council International and others), manufacturer data sheets, prices, 
white papers and Altergy Systems information.

Backup Power
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relied on backup power from ad-
vanced fuel cells in 2016, with that 
number growing every month as fuel 
cell use reaches wider acceptance. Ad-
vanced fuel cells have replaced VRLA 
batteries and diesel generators in 
more than 8.3 million watts of ap-
plications and have logged more than 
32 million hours of runtime.

Fuels cells’ acceptance as a back-
up power solution may receive a 
boost from what’s happening in the 
automotive sector. Every major au-
tomotive manufacturer is develop-
ing models powered by hydrogen 
fuel cells, the same hydrogen that 
powers fuel cells for critical power. 
Perhaps Toyota, Honda and Ford 
putting fuel cells right under our 
seats will finally lay to rest misguid-
ed hydrogen-safety concerns that 
have lingered for years.

the ability to lower an organiza-
tion’s carbon footprint? Being 
zero-emission green and quiet? 
That sets advanced fuel cell tech-
nology apart and may power a sta-
tus quo breakthrough.

Acceptance as a Backup Solution
Reliability was the top priority when 
a large telecom installation in Flor-
ida switched its backup power to 
advanced fuel cell technology in 
2016. On-demand power must, by 
definition, be available on demand. 
Ultimately, the critical power solu-
tion that goes beyond reliability 
requirements, that demonstrates 
environmental responsibility and 
that represents a commitment to 
sustainability was deemed to pro-
vide the greatest value.  

Hundreds of cell towers nationwide 

The buy/maintain/replace cycle 
can be broken. Modern networks 
can be supported by 21st-century 
technology that delivers cost sav-
ings, performance and enterprise 
value improvements. 

Revolutionary designs and prov-
en performance have put a new 
spotlight on advanced fuel cell 
technology. Green initiatives and 
sustainability’s ascension among 
corporate values may provide the 
impetus to usher in a new critical 
power reality, revealing an exciting 
new future for backup power. 

Andrea Humes is marketing director at 
Altergy Systems. The Folsom, California-
based company provides reliable backup 
power solutions for telecom and critical 
power applications. Humes’ email ad-
dress is andrea.humes@altergy.com.

Advanced fuel cell technology uses an automated assembly line to lower costs and improve durability.


