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JSPE 2017 

“More Power, More Energy, More Progress" 
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We sure could use some new elements… 

Otherwise, anything better is a difficult materials problem… 

The new ones 
tend to be 
unacceptably 
radioactive… 

The old ones we 
know and love 
(well, kind of)… 

From: flinnsci.com 
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Even when we find new ones, not so helpful… 

From: wikipedia 

Half-Life 

“Island of Stability” 
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What does it take to get a better battery? 
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User’s want better capability… 

From: dap.dau.mil 

Weapon systems are specified, designed, developed, prototyped, tested 
and acquired for achieving a capability…  
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But, if you also need better energy storage… 

The Better System 

The Better 
Battery 

Better Battery Materials A through D 

Better Battery Manufacturing 
Processes 1 through 20 
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Now, just have to pay for it all… 

System Costs 

Better Battery Costs 

Better Battery Materials Costs 

From: dau.mil 
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Commercial industry has similar problems… 

Tesla Gigafactory Enables Favorable Economies of Scale… 

From: Electrek.com 
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For better batteries, size matters… 

From: CleanTechnica.com 
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Solar Energy, Same Story… 

From: CleanTechnica.com 
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How much DoD funding do we have? 

Short answer – nowhere near enough. 

MIT: ‘500M$ to achieve manufacturing capability’ 
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Used to buy more batteries… 

Thermal battery 
manufacturers are 
an example… 
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And, we used to have more Primes… 

From: Naval Post Graduate School 
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What funding do we have? 

RIF 

MANTECH 

IBAS 

DMS&T 

Title III 

Program Direct 

Angels 

Industry Investment 
Enhanced SBIR 

SBIR/STTR Phase II 

SBIR/STTR Phase I 100k$ 

1,000k$ 

2,000k$ 

3,000k$ 

“Usual” 
Funding 

Increasing Technical Maturity 

Adds/Earmarks 

BattNet 

TechSolutions 

Not all funding programs 
are listed here… 
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SBIR/STTR to “Seed” Success… 

 Total DOD SBIR Investment yearly of approximately $1B 
 For every four Phase I awards, approximately one phase II award is made 

From: nap.edu 

SBIR investments 
represent the 
largest “open” 
development 
fund for DoD… 
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DoD SBIR Investments by Service 

From: acq.osd.mil 
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But very few are battery related… 

Total Total 

Solicitation 1 2 3 Topics A B C Topics 

Air Force 1 0 169 0 30 

Army 1 0 1 136 0 16 

Chem Bio 0 6 

DARPA 0 0 1 37 0 3 

Defense Health 0 0 19 0 0 8 

DLA 1 0 0 10 

Defense Microelectronics 0 1 0 1 

DTRA 0 7 0 4 

MDA 0 0 23 1 5 

Navy 4 1 0 140 1 0 26 

OSD 0 6 

SOCOM 0 0 14 

All 7 1 2 568 1 0 1 93 

10/ 568 SBIR 2/93 STTR 

0.4% 2.2% 

In 2016, had 568 
SBIR topics, of 
which 10 were 
energy storage 
development 
related… 
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And some SBIRs do succeed… 

But, none of the big SBIR, or 
STTR successes are battery 
companies… 
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But obviously, some things do get done… 

 “You must put your head into the lion’s mouth if the 
 performance is to be a success.” 
   –19 February 1900, South Africa, London to Ladysmith via Pretoria, 1900. From: richardlangworth.com 

From: quotesblog.net 

X 
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Energy Storage Successes 

• SBIRs/STTRs 

• Rapid Innovation Fund 

• Congressional Adds / Earmarks 

• Angel / Industry Investments 

• Program Direct Funding 

• MANTECH 

• Title III 

 

 
And certainly there are others… 
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SBIR/STTR 

• Example 1: well-scoped manufacturing improvement 

– Relatively low risk, achievable within  

– Strong battery manufacturer involvement 

• Example 2: “lucky” material improvement 

– Leveraged prior efforts 

– Small business had established industrial partner market 
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Rapid Innovation Fund 

• Began in 2011, relatively new program 

• Example 3: small business had degree of SBIR success 

– Improvement to batteries compelled further investment 

– DoD championed the transition effort 
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Congressional Adds 

• Was a resource that helped traverse that valley o’ death 

– Contributed $10M’s each year 

– Was targeted for specific interests 

• Example 4: Battery manufacturers improved processes 

– Aligned to program requested battery improvements 

– Funded efforts that otherwise would be difficult to do, and 
were out of range of most other funding programs 

– There are many more examples… 

Those days are probably long gone… 
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Angel & Industry Investment 

• Angel (private) investments in DoD-specific batteries do 
not meet their criteria for payback and rate of return 

– DoD has leveraged angel investments in commercial batteries 
that can be used in DoD applications, only ~4% energy-related 

– Acquisitions by private investors can help DoD as well 

• Best case for DoD is when industry self-invests in better 
batteries, better materials, better manufacturing 

– Usually done because volume of DoD acquisition justifies it  

– But, investment scales with acquisition volume 
These are rare… 
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Program Direct Funding 

• There are multiple, successful examples of battery 
improvements funded directly by beneficiary programs 

• In most cases, the presumed risks and initial funding 
required were thought acceptable 

– Initial results were favorable enough to convince “ok” 

– Timeline for achieving production was “reasonable” under the 
program overall schedule 

• These efforts tend to be “incremental” type energy 
storage improvements 
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MANTECH 

• Example 5: Battery manufacturer unable to get required 
production rate -- MANTECH investment scaled up 
fabrication processes 

• Example 6: Augmented battery manufacturer efforts to 
make a producible, improved battery 
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Title III 

• Title III investments have successfully achieved better 
batteries with multiple projects 

– Focused on manufacturing improvements 

– Prefers “established” technology readiness 

• Must meet certain criteria for eligibility 
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Common Elements of Battery Successes 

• Technology can be developed, transitioned within one 
program’s available funding 

• Plan transitioning to leverage COTS and other 
investments suited for each of the various tech stages 

• Select technology with “low enough” risk that a program 
office is willing to fund the transition to production 

• Favorable cost vs. benefit 

• Technology must have strong champions (difficult!) 
Oh, and be “lucky”… 
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DoD Approach Going Forward… 

 ”We can no longer afford, strategically or fiscally, to let the 
perfect be the enemy of the good—or the good enough—
when it comes to critical war fighting capability.” 
 
  - Admiral Jonathan Greenert (Chief of Naval Operations, 2012) 

From: dau.mil 



Distribution Statement A – Approved for Public Release 

DoD Battery Approaches – 2017 JSPE 

31 

A final note on “good intentions”… 

THANK  YOU! 

Sam Stuart, NSWC Crane 
samuel.stuart@navy.mil From: xkcd.com 


