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PEO-M Fault-Tolerant Battery Q&A Telecon Transcript 

 

1. I have a major supplier located in Europe (NATO Member Country). Any issues as long as 

appropriate security procedures are followed? 

The design needs to be made in America. We did, however, also leave it somewhat nebulous in 

the RFI. We will not accept solutions that are sourced in China, that is an absolute. The 

opportunity to source in NATO, NATO member countries, is open to the team.   

 

2. Is this topic any different Than "USSOCOM takes delivery of first lithium-ion battery dry 

combat submersible" or SOCOM S222 in May 2022? 

Yes and no. Our intention is that we will use the same battery solution for both the current 

generation Dry Combat Submersible (DCS) and future generations of the DCS system.  By 

reducing similarities between technologies and applications, we save the Government 

development and fielding support costs. To answer your question - it is different, but it is also 

closely related to the current generation DCS battery solution.  

 

3. Since the NUWC/NASA/Crane team is designing a battery, what are you looking for here? 

We are trying to look at the next generations of battery technology. The NUWC/NASA/Crane 

team design is our first iteration GFE design. What we recognize is that with the speed of both 

the increase in energy density for the large batteries and at the rate at which certain cell 

technologies is going obsolete and the pace at which the automotive aviation industry is 

improving these technologies, we recognize that in the 2025 – 2027 time frame, that the 

batteries that we are developing now are in the process of going obsolete. So we are looking for 

the next solution. We do not know if we would do a design development similar to what we are 

doing with CRANE and NUWC or whether we would go to a purely commercial solution similar 

to what we did on the DCS Now program. That is exactly what this program is supposed to find 

out, what our operational options are for the next generation battery.  

 

4. Is hitting the gravimetric energy density targets more important than hitting the volumetric 

energy density targets, or is it the other way around? 

Both targets are specified as requirements. Weight is important, but also, I am not sure if there 

is room to grow on the volume metrics side. Both are constrained by the space that is available 

inside a pod or the way the system is going to be carried and there really is limited room for 

either solution.  

Gravimetric energy density is more important. For the entire group, often dry weight is a very 

critical parameter for the undersea vehicles that the SOF community is using. Wet weight is 

important, however, dry weight is a very critical parameter for this community.  

 

5. Is there an expectation of onboard fuel to charge the battery? 

No, I believe this person is thinking of diesel generation or some other source of battery 

charging. For this charging system, there is no onboard charging of the batteries in our current 

design. We do have an underway charging capability from a host vessel, but there is no organic 

energy generation expected on the next generation or current generation of the DCS.  
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6. Will less mature, next generation technologies (e.g., TRL3) be considered? 

Yes, the team will most likely have another initiative, but we set in the RFI three threshold 

numbers, which are recognizing that the rate of technology change is rapid, and we are looking 

not only for current generation, but next generation solutions as well. What we have asked for 

in the RFI, is if you are proposing a lower TRL, what is the roadmap that will get you to a TRL 7 or 

8 and an MRL that would be consistent with the prototype submersible power system 

integration schedule of 2025 and a follow-on technology insertion window in the 2030-time 

frame.  

 

7. With respect to modularity, is there a smallest size/capacity you are interested in? Or what 

would be the smallest size system you'll be fielding? 

We established in the RFI, the current volume metric space available that we are basically 

designing to now. Our assumption is that for both near-term and long-term deployment, we 

would want it to be no larger than the battery volume metric capacity of the ASDS system. If we 

had a solution that was smaller, obviously that is beneficial to us, because by removing that, we 

are removing weight of the volume material outside of the vessel. Smaller is better, as long as 

we can meet the energy density that is required for this system.  

The energy density or the capacity of the battery is a key factor. If the individual asking the 

question is talking about modularity in the sense of the smallest, lowest replaceable unit, like if 

it is a battery module, I think the answer would be that we would defer to industry on how they 

want to pack their system from an assembly and from a maintenance standpoint.  

 

8. What conversion factor should we use to calculate battery energy density based on cell 

energy density? 

That is a factor of how the battery designer packages for whatever their choice is at the cell 

level, how they actually pack all of it up to the battery level to meet all of the interface 

requirements and the environmental requirements. This is driven by your overall design 

approach.  

The delivered solution, what is the system level energy density including everything - the weight 

of support structure, the whole system – that is what everything would be based on, efficiency 

losses, not cell level energies, but actual system values.   

 

9. How will a field date of ~2025 work if NAVSEA safety testing/approval typically takes years 

AFTER high TRL is achieved? 

That is a correct observation, it is often a challenge. We are looking for technologies that would 

be entering the process for certification in the 2025 timeframe. The certification time would be 

following on the 2025 date. What we would be looking for is the industry level or team level 

testing that we would be able to take to a certification process in the 2025 timeframe.  

The strategy that the PEO-M office has for this entire battery effort, the design is focused on the 

near term 2025 availability to have a battery system that meets the threshold energy 

requirements to have that design manufactured and certified for use. That allows this specific 

approach to develop battery technology with a longer timeframe, both from a technology and 

manufacturing maturity and then the certification piece allows that to happen if you accept 

more risk moving forward to achieve the higher energy targets, the objective targets, as far as 



SOFWERX 1925 E. 2nd Ave, Suite 102, Tampa, FL 33605 

sofwerx.org 

  

    
  

energy density. Keep in mind that there are multiple paths being developed to support the 

overall undersea mobility effort. This is geared more towards higher risk design, but also to 

meet objective energy requirements. 

This is not entirely limited to under-sea; this technology is being shared with our surface 

brethren on PEO-M as well. This is not entirely geared towards submersible, it is our focus, but 

this has the potential to be used in other places in the PEO-M portfolio.  

 

10. How will relationships with cell suppliers be weighed/evaluated? 

The only established criteria that we have right now, not knowing what the technologies being 

offered are, are sourcing it through American systems. We do understand that there was an 

encyclic offered by the Department of Defense regarding the transfer of most cell 

manufacturing technologies to China, that’s a principal concern, and that will be weighted in our 

criteria for the specific cell suppliers. The other characteristics are listed out in the RFI. For 

example, if the manufacturer will be able to meet the capacities needed to support the 

program. 

It is viewed as a strength to the proposed option if relationships and availability of cells and 

technology that address obsolescence, instead of a requirement.  

For those that have active battery efforts, part of the 9310 process, goes all the way down to the 

cell level in the supplier chain of custody. If you do have a relationship with a cell supplier, or 

multiple cell suppliers, that is a strength when it comes to the discussions about the supply 

chain and chain of custody pedigree.  

 

11. Are there governing documents/protocols for safety besides S9310? 

We have not imposed any in the requirement in the RFI. There are industry documents that 

might apply. But we just applied the 9310. 9310 is the overarching document for lithium battery 

safety and SG-270 for high energy systems specific to the Navy processes, which USSOCOM has 

formally signed up to. Also, MIL-STD-882 system safety process will be key here. Obviously there 

will be hazard assessments for both the battery system and any associated battery management 

systems that would go with the battery.  

9310 is lithium focus, but that does not mean that we exclude technologies that are not lithium-

based. If in your white paper or presentation, you’re choosing a technology other than lithium-

based, it would probably be useful in our evaluation for you to disclose what development 

standards or safety requirements would be applicable.  

 

12. We are developing next generation cell technology but do not offer a battery today. Could you 

make recommendations for a battery system assembly partner? 

No, we don’t have the capability to offer any recommendations. 

 

13. How many systems are anticipated to be fielded? 

We cannot disclose any specific numbers. 

 

14. If I understand correctly, you are looking for new/higher energy density technology, but the 

US Govt will still design the battery system and outsource mfg? 
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No, that is not a foregone conclusion. We're looking for options, sources, and technologies, so 

we made the decision to go with the GFP solution we have now. Based on our knowledge of the 

industry and lessons learned, that does not mean that for the next generation battery solution 

we would use exactly the same procurement approach, so that depends entirely on what's 

proposed to us and what we can do after that. 

With the government-developed design or whatever comes out of this process, there will be a 

need to transition from technology development to production. We will likely do that in a 

competitive manner with industry as a whole, whatever comes out of this could be proprietary 

and production could be part of the path moving forward with the government design that that 

very well could become a competitive type of effort with a print or set of prints provided for 

industry to bid on and to produce. This will probably be either a government or a FAR-based 

production contract at its culmination, so we'd have to approach it that way. 

 

15. Please confirm, minimum battery energy is 2 MWh? 

The RFI provides target energy and power. This is a requirement and if the proposed technology 

cannot meet the target values it will be considered a deficiency for assessment purposes. 

However, a proposal can be selected with a deficiency in the target energy, since energy is not 

the only parameter that is assessed and technologies at possibly low TRL are anticipated in 

response to the call. If proposer chooses to submit a proposal that does not meet this 

requirement, any supporting information that is relevant (i.e. technology development plans to 

increase energy density within program timelines, etc.) will be considered in the overall 

assessment. 

 

16. Please help explain "single point failure", and is this the only aspect of "fault tolerance" the 

intended solution should address? 

A single point failure can be considered a cell that goes into thermal runaway at 100% SoC at the 

highest credible environmental temperature of the system. It can also be any component in the 

battery/BMS system (hardware and SW) that fails. No single point of failure should be able to 

put the battery in an unsafe condition or degrade a safety critical function. A single point failure 

shouldn’t be able to take the battery offline to where you cannot get the energy out of it. 

Obviously, you have fuses and components a different level of the system, but the intent of that 

single point failure is to just not have any point in the system where if that does fail, you lose all 

of your available capacity. You might lose it at a smaller assembly level, but not lose everything. 

 

17. Is it possible the future FAR contract would be longer term IDIQ? 

That is undetermined at this time. At this time, we are exploring technologies and sourcing, not 

necessarily contracts for the future, but it is possible. 

 

18. Section 3.1 calls for target capacity for a single sortie is 2000 kWh minimum. But your 

response is that less is conceivable? 

The RFI provides target energy and power. This is a requirement and if the proposed technology 

cannot meet the target values it will be considered a deficiency for assessment purposes. 

However, a proposal can be selected with a deficiency in the target energy, since energy is not 

the only parameter that is assessed and technologies at possibly low TRL are anticipated in 
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response to the call. If proposer chooses to submit a proposal that does not meet this 

requirement, any supporting information that is relevant (i.e. technology development plans to 

increase energy density within program timelines, etc.) will be considered in the overall 

assessment. 

 

19. Is certification performed at the cell level, module level or battery level? 

We do testing at all three levels. We do certification at the system level. But, from a 9310-

lithium battery safety certification perspective, it's not just the battery system. That certification 

includes the vehicle or the system that it's installed in, the con-ops involved in operating it, from 

both a discharge and a charging perspective, and then any infrastructure involved in launch and 

recovery or maintaining the system. So that could be a host submarine, a surface ship, shore-

based facility, and it would also consider the transportation methods required to move the 

vehicle with the battery installed. 

The contractor’s portion of that is to provide validation testing at certain levels, not the entire 

certification process. We’re not expecting the contractor base to be able to answer all of that. 

What we would need from the contractor base is validation that the geometry of the cell system 

at the modular level is fault tolerant, so that would enter into that equation for certification. 

 

20. Can you better explain what portion of the battery design that would be GFE or Gov IP rights? 

The procurement philosophy for the next generation is not determined at this point. We chose 

the government design and GFE solution for this phase, primarily because of program schedule. 

What we're looking for is what technologies are out there. We will assess at the time that we do 

the down selects for prototype level development, which is the desired outcome of this phase, 

how we would do that procurement. What would be the best teaming between government 

and industry for that next phase? So, it's not an a priori decision. What we're looking for is 

where industry is, what technologies are available, what IP would be owned by the contractor or 

by industry, and what would be owned by the government, and then make a determination at 

that point. 

 

21. Are energy densities in the different phases quoted at cell, module, or system level? 

They are quoted at the system level. 

 

22. Are there hardware deliverables or only data? How many batteries do we need to provide 

under the contract and to whom? 

This white paper phase is only to assess the viability of technologies. There are no material 

deliveries other than other than the white paper in this phase. Our intention is to go from this 

phase after downselect, if there are viable technologies of interest, into an R&D phase. We 

would at that point determine what number of units we would want to begin the evaluation for 

fault tolerance. So, at this point there is no hardware in the required portion. 

 

23. Is this development expected to be fully government funded? 

Yes, this project will take place under a government contract. 

 

24. Can you elaborate on the N2 purge requirement? Is the N2 purge for fire repression? 
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I'd say as a general statement regarding the current undersea applications, we do have a 

relatively low-pressure nitrogen backfill on all of the battery pods or boxes, that's kind of a 

standard, so like half a PSI or less in each battery pod. If we were presented with the technology 

that did not require it, there's no reason that it has to happen. If you had a pressure-

compensated waterproof battery solution, that would not be an unacceptable solution. It’s not 

fire suppression. Purge is just keeping inert gas inside the bottles. Also, part of the fault 

detection is collection of particulate, so the nitrogen purge is a guaranteed atmosphere for fault 

detection. It's there for other reasons as well. But, it's not an absolute requirement. If you had a 

design that is fault tolerant and that could be in contact with saltwater, the nitrogen purge is not 

absolutely required. 

 

25. As we only develop next generation cell technology, can we skip the module/battery assembly 

detail in the white paper and establish a system partnership later? 

Yes, we have no objection to that at all. 

 

26.  Following up to the last question, partial responses are OK? i.e. cell only 

What we’re looking for is a solution. If a vendor provided a cell solution or a partner, not even 

necessarily selling an energy density solution that was at the lowest component level, it would 

be highly valuable to us in our assessment of the viability of that product as to how they would 

reach the module level design. Just saying that you have a great cell doesn't really help us in an 

evaluation of its availability within the time frame we're looking for. So, we would be looking for 

a development partner who at least had a strong plan for getting to the module level. We 

recognize that these are advanced technologies and things are going to be at different maturity 

levels, but that is definitely part of the consideration in selecting a white paper. So, if there's no 

established manufacturing path versus if there is a plan for a manufacturing path, those are all 

things that need to be evaluated for the schedules that are that are requested. 

 

27. Are multiple awards expected or planned? 

The short answer is yes, we are expecting multiple awards. Hopefully, we're going to get a range 

of technologies that might be somewhat disparate from each other, and we would like to 

explore as many viable paths as possible. Obviously, the size of the cost is going to drive the 

number of parallel paths we can pursue. 

 

28. Are fuel cell systems a consideration? 

We have not excluded any source of energy from our considerations. Of course, the fuel cell 

systems must support the underwater replenishment requirements, but if it meets the 

requirements of the system, we have not excluded any form or source of energy. 

 

29. What's the total budget allocated for this program (expected total value of all projects)? 

There is no allocated budget at this point. What we've got is the money for the white paper, and 

we have some of the money for the prototype phase, but we're waiting to find out from 

industry what they think the development cost to the module level would be and then we will 

go find the money for that activity. These are all being done with a great deal of support from 

our SOFWERX teammates, and we do the OTA business contracting, so we're able to be 
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relatively flexible on how we approach these R&D events, so we don't have a fixed budget at 

this point. 

 

30. Are both nearer-term and longer-term phases proceeding simultaneously or sequentially? 

Yes, we had originally intended to start a SIBR for the longer term, but we've gone away from 

that philosophy, and that's why we put both a near-term and a longer-term number in the RFI, 

so we're looking for technologies that meet the mid-term and that long-term. If it's meeting the 

longer term with technology levels that are lower, then we would probably delay that until the 

next phase effort through SOFWERX. The SIBR approach is probably not valid given the small 

business limitations. So, the answer is simultaneously, if you give us a white paper that basically 

says it's a longer-term, we would respond to you with that information saying, “Hey, yep, we're 

going to look for you for the second phase,” or if it's going to have a longer development cycle, 

we might be able to allocate money in this phase to support the longer-term goals. 

 

31. I did not see specifics of battery compartment dimensions with which to assess configuration 

for projecting total mass and volume. Are these available?   

Information for the ASDS and DCS Now battery pods are available.  Offeror could also just 

provide the weight and volume of their proposed energy system and the associated specific and 

volumetric energy densities without the battery container component.  

 

32. I did not see specifics of battery compartment dimensions with which to assess configuration 

for projecting total mass and volume. Are these available?   

Information for the ASDS and DCS Now battery pods are available.  Offeror could also just 

provide the weight and volume of their proposed energy system and the associated specific and 

volumetric energy densities without the battery container component. 

 

33. What power range(s) are in the scope of this effort?   

That value is sensitive, use the values in RFI paragraphs 3.2 and 3.3 for reference. 

 

34. How long between recharge/refuel opportunities are desired?   

That value is sensitive, use the specified minimum capacity requirement for reference. 


