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Amendment 0001  

13-SN-0007 
“Hybrid Energy Storage Module (HESM)” 

Date (18 Dec 2012) 
 
The purpose of Amendment 0001 is to provide the briefing slides for the Hybrid Energy Storage Module 
(HESM) Industry Day, and provide contacts to obtain the attendee list.    
 
Special Notice 13-SN-0007 is hereby amended as follows: 
 
1. Attached are the briefing slides for Hybrid Energy Storage Module (HESM) Industry Day, held on 12 
December 2012.  To obtain the attendee list, please contact either Program Officer Donald Hoffman, 
(Donald.hoffman@navy.mil), or Contract Specialist Darnell Griffin at (darnell.griffin@navy.mil).    
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ARPA-E/ASD(R&E) Hybrid Energy 
Storage Module (HESM) Program 

Industry Day 

Mr. Donald Hoffman  
DoD Program Manager 

Dr. Ilan Gur 
ARPA-E Program Manager 

Distribution Statement A: Approved for public release; distribution is unlimited. 



Industry Day Agenda 

• Introduction 
• Hybrid Energy Storage Module Program Overview 
• ARPA-E AMPED Program Overview 
• ONR HESM BAA 

– ONR HESM BAA Overview 
– Development Area #1: Aircraft 
– Development Area #2: Large Power 
– Development Area #3: Militarized Energy Storage 

Device Structure  
• How to Do Business with ONR 
• Q&A  
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Motivation 

+ 
US Power Grid: World Largest Supply  

Chain With No Warehouse 

Storage Separates Electric Generation 
and Load in Space and Time  

Getting More Fight with Less Fuel 
(FOB/Mobile Applications) 

Program Drivers 
 

• Enable Increased Performance Capability for Multiple DoD/DOE Systems 
• Maximize Energy Efficiency of Current and Future Platforms 
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    “develop and build hybrid 
energy storage modules to 
provide long endurance, high-
energy density materials in a small, 
modular and easily scalable 
package. The program’s goals are 
to extend current levels of fuel 
duration by up to 30 percent while 
concurrently providing for batteries 
that rapidly charge and discharge 
big amounts of energy….  

Navy Secretary Mabus March 2, 2011 
at ARPA-E Energy Innovation Summit 
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Increasing Role of Energy 
Storage Systems  

• Backup power 
• UPS protection of sensitive devices 
 

 

Energy Surety Advanced Loads 
• Pulsed applications 
• Highly transient loads 

Power Quality 
• Transient ride through 
• Load changes outside of design 

space for prime movers 

• Single Generator Operations 
• Generator load scheduling 

Fuel Savings: Energy Mgt 

Roles for Energy Storage are changing beyond traditional Energy Surety to meet 
reduced fuel demands and increase capability within installations/platforms 

Distribution Statement A: Approved for public release; distribution is unlimited. 
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Irregular Sources And 
Stochastic Loads 

Predicatble Load Erratic Source 

Inconvenient Peaking Smoothed, Baseload 
Energy Delivery 

5 sec
1 sec 1 sec

0.33 sec

313.6 kW/MJ
310.4

302 139.6158

5 sec

1 sec0.23 sec

228.8 kW/MJ

High rate and Peaky Loads 
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8 

OR 

Load Profile 

Generator 

Energy Storage 

Charge 

Present Practice 

Full Load is Met Through Over Designed and Sized Generator or 
Energy Storage  

Mil Std 
Generator 
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Generator or 
Energy Storage 
designed and 
sized to source 
entire load profile 
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Right Sized Generator 

Right Sized Energy Storage 

+ 

Proposed Capability 
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Continuous 
Generator loading 

High Peak Energy 
Storage Area 

Multi Device Energy 
Storage Sized Only for 

Continuous Ride 
Through 

Power Generation Free 
to Operate at Most 

Fuel Efficient, Reliable 
Level 
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Fundamental Issue 
Recharge and Movement of Power into an 

Energy Storage Module 

Discharge Basis Recharge Basis 

• Energy storage devices do not have parity between discharge and recharge, without 
significantly sacrificing energy density  
 

• Single devices may not provide optimum volume, weight, or cost for a given duty cycle 
requirement  

HESM: Eliminates Recharge penalty for transient operational systems and provides 
additional functionality/benefits for combined Power and Energy device operation  

Distribution Statement A: Approved for public release; distribution is unlimited. 
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Hybrid Energy Storage Module 
(HESM) 

HESM Unit Description 
Hybrid Energy Storage Module(s) with high 
power and energy densities, continuous 
stochastic transient capability, scalable to all 
power levels, will maximize performance, 
enhance fuel efficiency and enable future high 
power weapons and sensor systems on legacy 
and next generation vehicles and platforms.  

 
ASD(R&E) S&T Development  

• Development and demonstration of HESM 
System functionality and  operational 
control with SOA components in each DoD 
Program Track area 

 
ARPA-E S&T (AMPED) Development  

•  Development of Robust Sense and Model 
Predictive Control with a focus on 
enhanced operation, utilization, and lifetime 
of battery technology 

 
Loads Isolation 

Switch Prime Power  
(Generator) 

AC 

DC 
Energy 
Dense 

Storage 

Power 
Conversion 
& Control 

5 sec
1 sec 1 sec

0.33 sec

313.6 kW/MJ
310.4

302 139.6158

High Rate Power 
Dense Storage 

Thermal 
Management 

Master 
Control 

Adv Energy 
Management 

System 
&Sensing 

ASD (R&E) 
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DoD Program Tracks 

Program Tracks Description 

Tactical: Army Lead (USMC Support) Examines mobile intelligent multi device energy 
storage for use in emerging military microgrids & 
future tactical systems which provides optimal 
Plug and Play configuration for capability and fuel 
efficiency in a battlefield environment 
 

Aircraft: Air Force Lead (Navy 
Support) 
 

Examines multi device energy storage under 
severe volume/weight constraints, environmental 
conditions, and time constraints for 
discharge/recharge conditions for aircraft 
application 
 

Large Power: Navy Lead (Air Force 
Support ) 
 

 Examines distributed multi device energy storage 
with continuous peak load operations for planned 
weapons, sensors, and fuel efficient 
configurations in high power fixed architectures 
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Distribution Statement A: Approved for public release; distribution is unlimited. 

http://www.google.com/imgres?imgurl=http://cdn.wn.com/pd/3d/a0/870bf0f348ce16aef39378f31b04_grande.jpg&imgrefurl=http://wn.com/masirah&usg=__lwmZU1y6ca7dI1BlFPhv0J3YxLw=&h=312&w=468&sz=33&hl=en&start=1&zoom=1&itbs=1&tbnid=ZjKvAG4La2rNUM:&tbnh=85&tbnw=128&prev=/search%3Fq%3DMEP%2B12%26hl%3Den%26gbv%3D2%26tbm%3Disch&ei=CKO6TaDeJMOhtweRv4y-BQ


HESM: Military and Commercial 
Application Benefits 

POWER   1                               10                                   100                           1,000                     10,000 kWe             

Generator Life 
Improvement + Peak 

Power  Capability 

Shipboard Power 
Total Ship Fuel  Savings 
+ Peak Power Capability 

Fuel  Savings + Peak 
Power Capability 

Large MEP 
Fuel  Savings + Peak 

Power Capability 

Tactical Power 
 

Aircraft Large Power 

Automotive Heavy Vehicle Generator  

Enhanced Performance 
and Reduced Cost 

Commercial 

Military 

Reduction in storage 
weight  & cost + 
improved lifetime 

Fuel Saving + reduced 
wear & tear on brakes 

Fuel Saving Energy storage for  
renewable energy 

grid integration 
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Device Structure  
• How to Do Business with ONR 
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ARPA-E/AMPED Program 
Advanced Management & Protection of Energy storage Devices 

 

Dr. Ilan Gur, Program Director & Senior Advisor 
Advanced Research Projects Agency - Energy 

U.S. Department of Energy 
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Propulsion 
Capacity 

Overhead 
Capacity 

Balance of 
System 

Capacity needed to propel 
vehicle for XX mile range 

Additional capacity buffer: 
safety/lifetime assurance  

Physical protection 
Thermal management 
Charge balancing 
State monitoring 
Etc. 

State-of-the-Art XEV 

• Weight, volume, cost high due 
to significant system overdesign 

• Lifetime of battery still less 
than lifetime of vehicle 

• Safety still a liability 

• Charge-rates still limited due 
to risk of degradation/failure 

• Secondary use still limited by 
reliability concerns 

AMPED: Can’t we do better with the 
chemistries we have today?  
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1. Sensing 
provides 

only indirect 
state 

information 
with low 

spatial and 
temporal 
resolution 

2. Simple equiv. circuit 
models, heuristically 

validated, limited accuracy 

3. Simple rule-based control 
imposes “static” and 

conservative constraints 

System Design 

Many opportunities for disruptive 
BMS innovation 

4. System 
designs 
are simple: 
passive 
balancing, 
modular 
monitoring 
and 
control   
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1. Sensing 
– Monitor internal cell temperature in real time? 
– Monitor intercalation strain for SOC/SOH estimation? 
– Track physical/chemical states with optical sensing? 
– Track gas signatures of various degradation modes? 

2. Modeling & controls 
– Employ real-time physical state and degradation 

models to optimize utilization and balancing control? 

3. Systems 
– Implement cost effective cell-level power management? 
– Utilize flexible power architectures for diff’l diagnostics? 
– Wireless communications and control 
– Design intra-cell thermal management systems? 

ALSO: Diagnostics & prognostics 
– Identify degradation/failure modes quickly with non-

destructive acoustic inspection? 
– Measure high-precision columbic efficiency on 

production cells and practical drive cycles? 
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Relationship between AMPED 
AND DOD’s HESM Program 

AMPED – Battery Management and Protection 

HESM – Hybrid Energy Storage Modules 

HESM and AMPED together aim to unlock enormous untapped potential in the 
performance, safety, and lifetime of today's commercial battery chemistries 
exclusively through system-level innovations, distinct from efforts to enhance 
underlying battery materials and architectures.  ARPA-E's AMPED program focuses 
on novel S&T advances in sensing, control, and power management technologies 
in an attempt to enable entirely new capabilities for battery management.  The 
AMPED program provides a foundational toolset of approaches that can readily be 
leveraged to more effectively integrate high-energy battery systems and enable 
aggressive usage profiles in hybridized energy storage systems.  
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• Introduction 
• Hybrid Energy Storage Module Program Overview 
• ARPA-E AMPED Program Overview 
• ONR HESM BAA 

– ONR HESM BAA Overview 
– Development Area #1: Aircraft 
– Development Area #2: Large Power 
– Development Area #3: Militarized Energy Storage Device 

Structure  
• How to Do Business with ONR 
• Q&A  
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Hybrid Energy Storage Module 
Industry Day 
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Program Funding 

• Unable to discuss funding/budgets at this time due to 
government budget process 

 

• Information on available funds will be provided in the 
published BAA 

 

• ONR is looking for the best value with regards to this 
research 

 

• Information within this briefing reflects our anticipated 
needs 

 

• Information in any subsequently published BAA will 
supersede any information in this brief  
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Contract Info 

• All Development Areas will utilize contracts 
 

• Anticipated number of awards and amount of funding per 
Development Area will be provided in the published 
BAA(s) 

 

• The amount and period of performance of each selected 
proposal may vary depending on the research area and 
the technical approach to be pursued by the selected. 
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Program Eligibility 

• All responsible sources from industry may submit 
proposals under this BAA 

 

• Proposers may submit to one or more of the 
Development Areas.  
• A separate standalone proposal is required for each area 

 

• FFRDCs, UARCs, DoD labs are not eligible to receive 
awards under this BAA  
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• Teams are also encouraged and may submit proposals 
in any and all areas.   
• However, Offerors must be willing to cooperate and exchange 

software, data and other information in an integrated program 
with other contractors, as well as with system integrators, 
selected by ONR 

 

• Some topics cover export controlled technologies.  
Research in these areas is limited to “U.S. persons” as 
defined in the International Traffic in Arms Regulation 
(ITAR) – 22 CFR  1201.1 et seq.   
 
 
 

Program Eligibility 

25 Distribution Statement A: Approved for public release; distribution is unlimited. 



Proposal Submission 
• White Papers 

– Proposers may submit to one or more of the development track area 
announcements. A separate standalone white paper is required for each 
track area 

 

• Notification for Full Proposal  
– 3-4 weeks after White paper submission 
 

• Full Proposal Submission 
– 45 days after Notification for Full Proposal 
– Format of Technical and Cost Proposal in BAA 

 

• Full Proposal Oral Presentation 
– Complements Full Proposal 

• Provides additional information and addresses how the proposed technology will affect 
military applications.   

– The time, location, and briefing format of the oral presentations, if 
requested, will be provided at a later date via email notification 

– 1-2 weeks after Full Proposal Submission 
26 
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Evaluation Criteria 

• Ability to Meet Program Technical Objectives and 
Metrics & Overall Scientific Technical merit  

 

• Potential for the Technology to Transition 
 

• Proposer’s Capabilities and/or Qualification 
 

• Past Performance 
 

• Cost 
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Evaluation Criteria 

Industry-ARPA-E AMPED Program Performer 
Partnering  
• ONR highly encourages partnering among industry and performers 

receiving awards under the ARPA-E AMPED program with a view 
toward speeding the incorporation of new science and technology 
into fielded systems. 

 

• Proposals that utilize industry-ARPA-E AMPED performer partnering 
which enhances the development of novel S&T advances will be 
given favorable consideration.  

 

• Alternative concepts not utilizing an AMPED program performer will 
be addressed in the BAA. 
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Background 

• Present power system consists of 
two electrical busses and one 
back up battery 
 

•  Back up power is required for 
aircraft emergency conditions and 
engine restart via the Integrated 
Power Package (IPP) 
 

•  A solution is necessary to improve 
power quality, which could extend 
component life 
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Background 

• Modern MEA architectures have drastically altered 
the dynamics of power flow on the electrical bus 
– Peak-to-average power ratios may exceed 5-to-1 across 50 – 

5000 ms 

– Power electronic loads may produce regenerative power equal 
to peak power for durations of 20 – 200 ms 

 

• Power Available on Aircraft Limits Abilities 
– Future capabilities are constrained by electrical power system 

capacity limits 

– This constraint could prevent the installation of improved loads 
with highly dynamic power requirements such as radar, DEW, 
and other future defensive/offensive systems to aircraft. 
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Background 
 

• Peak Power Demands Affect the Generation System 
– Frequent high power pulses from loads cause the 

generator system to work harder, reducing the life of 
the system 

 

• System Safety Issues 
– High rate charge and discharge events damage 

Lithium ion battery cells.  This damage can result in 
particularly aggressive fires within the battery. 
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Research Opportunity 

• Electrical accumulator units (EAUs) are being investigated as a 
supplement to the main generator   
– Initial efforts have targeted line replaceable units (LRUs) 
– Consist of a combination of energy storage elements and power 

electronics 
– Recent concepts utilize the existing main battery as the energy storage 

and a DC/DC converter interfacing the 270 VDC bus   
 

• The use of the main battery as the sole energy source presents 
performance limitations for the EAU system   
– Maximum current of the battery cells  
– Charge and discharge rates 

 

• Use of the battery and other energy storage devices may 
present better results 
– Batteries, Electric Double Layer Capacitors, Flywheels, etc.. (no fuel 

cells) 
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Phase I Objectives 

• Design and proof of concept of an electrical 
accumulator unit with hybridized energy storage 
– Provide technical justification for design; include advantages and 

disadvantages 
 

• Module Design and Development 
– HESM must work parallel to generator in 270 VDC system 
– Controls that don’t interfere with EPS communications 
– Perform main battery functions (emergency power, current for 

IPP) 
– Additionally charge battery, sink regen, protect from overcurrent, 

maintain Mil standard 704f compliance  
 

• Modeling and Simulation 
– Utilize models to simulate and finalize design 
– Begin model of HESM 
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Phase II Objectives 

• Develop to TRL 6 and demonstrate packaged 
prototype 
– TRL 6: Prototype tested in a relevant environment 
 

• Environment 
– Minimum single channel EPS in laboratory with MEA 

representative loads and sources 
 

• Modeling and Simulation 
– Include time and frequency domain performance 
– Validated model will be used to predict performance of module in 

dynamic system 
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Program Goals 

• Provide new technology for Air Force and Navy 
– Deliver module that can be easily reconfigured to meet new 

needs and include newly developed components 
 

• Improve the MEA electrical power system 
– Electrical power quality  
– Component lifespan 
– Overall system performance for all flight conditions 
– Potential weight and volume savings  
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 Design discharge rate The minimum size of the demonstrated parallel 
generator will be 80 kW continuous.  Instantaneous 
load conditions supported will be 200 kW (thr), 
240kW (obj) at that generator rating and scale with 
increased generator output. 

Available energy content under discharge The system should be capable of storing a minimum 
of 2MJ of total energy. 

System response time The system should be able to support bidirectional 
slew rates of at least 20kW/ms 

Load support The unit must source peak current and a portion of 
the rising edge for dynamic, high power loads.  The 
system should be able to source 50% or more of the 
load current for 60 Hz and higher frequency content 
of dynamic loads, as viewed from the onset of 
increased power demand to the reduction of power 
demand.  The HESM’s share of higher frequency load 
content will increase until frequency content of 120 
Hz and higher will be 90% or more sourced by the 
HESM.  
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Operating time System should be capable of operating 
continuously under EAU mode, with capability 
of sourcing emergency power in the event of 
generator failure (45 kW, 2MJ) and must also 
source necessary current for the engine 
starting system (45 kW, 2MJ). 

Charge capability System must be capable of accepting at least  
20kW/ms for a minimum quantity of 3kJ. 

Efficiency System should be capable of supporting >85% 
efficiency at full rate.  

Thermal management System should minimize reliance on forced air, 
and maintain operation in ambient conditions.  
The external volume and shape will be 
appropriate for MEA applications.  

Ambient temperature 0°C to 71°C; goal of -40°C operation 
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Background 

Consumption reduction 
critical to controlling cost 
and maintaining capability 
in light of new load 
requirements. 

Energy is a substantial 
And growing cost element 
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Background 

• The cross between ever-growing electrical load and 
ever-increasing fuel costs presents a complex issue 

 

• Technologies which can reduce consumption and 
provide greater power output require specific 
considerations to implement 

 

• Smart architectures can support complex loads with 
enhanced efficiency, but requires ES across multiple 
timescales 

 

• Coordinated approaches can enable commonality and 
commercial application to reduce cost 
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Background 

~ ~ ~ 

UPS 
UPS 

UPS 

UPS 

UPS 

GTG 
ES 

GTG 
ES 

GTG 
ES 

High 
Energy 
Load 
ES 

~ 

Notional Distribution 

Sensor 
ES 

How does it all fit,  
and get implemented cost effectively? 
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Research Opportunity 

• High duty cycle, high rate operation to meet 
interface requirements for planned weapons, 
sensors and fuel efficient configurations 
 

• Support discharge at high rate with buffering 
of input power at high rate recharge 
 
 

• HESM System Intent: 
•High rate operations with buffered power flow to 
support  continuous duty cycle operation of loads 
 

•Maintain high levels of energy density and 
content to support generator backup for fuel 
efficient operations 
 

• Support transient requirements of high efficiency 
turbine operations 

5 sec
1 sec 1 sec

0.33 sec

313.6 kW/MJ
310.4

302 139.6158

Shipboard Power 
Large FOB 
Power 

Operation with Load Applications 
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Research Opportunity 

• Power flow through ESM  
– Rapid discharge/charge 
– Multiple ES types to accommodate high charge rates and high 

energy density 
 

• Multi-rate and time scale performance 
– Transient support and prime power at high rates 
 

• Thermal and electrical architectures for ES system 
 

• Density and compactness 
 

• Safety! 
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Phase I Objectives 

• 12 months 
 

• Phase I will involve the development and demonstration 
of scaled proof of concept of hybridized multi-component 
energy storage system to support technical modes of 
operation 
– Provide technical justification for design; include advantages and 

disadvantages 
 

• Modeling and Simulation 
– Utilize models to simulate and finalize design 
 

• Proof of concept demonstrations 
– Low power, subscale to support full scale development 
 

• Detailed design of Phase II System 
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Phase II Objectives 

• 18 Months 
 

• Develop and build the hybrid system at scale 
– Including software, hardware and requisite data acquisition to 

prove the system’s capability to meet or exceed BAA 
Requirements 

 

• Modeling and Simulation 
– Predict time domain transients of HESM response for various 

electrical load scenarios 
– Three-phase electrical node interface and/or DC electrical node 

interface for use in either AC or DC electric plant simulations 

• Final development and build of hybrid energy storage 
system 

 

• FAT and Demonstration of performance IAW BAA Reqt’s 
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Selected Desired Metrics 
Power output characteristics The system will be capable of a threshold level of 200kW 

transient loads (Objective 600kW) with greater intermittent 
peaks (400kW or double the maximum transient load, 
whichever is greater). 

Energy component design discharge rate  High energy (e.g. battery, flywheel, etc.) components to be 
utilized in a demonstrator proof of concept must be capable 
of discharge continuously at a rate of 12C (threshold) and 
30C (objective).   The continuous discharge rate should be 
capable of supporting the base (non-intermittent peak) 
transient loads defined above. 

Discharge duration of interest  System must operate to provide benefit under operations as 
short as two minutes (full discharge of storage system), and 
as long as ten minutes, operating solely off of energy storage 
devices.  Loading profiles should be drawn out to support 
continuous operations 

System response time  The system should be able to transition from no load to full 
load in 0.001s or faster. The system should be able to 
transition from responding as a load (charge) at full input to 
a source (discharge) at full output within 0.004s (threshold) 
and 0.002s (objective). 

Load support  Detect and support full stochastic loading at various rates 
(objective); various known load profiles in a randomized 
application (threshold) 
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Operating time  System should be capable of operating continuously as a buffer of a 

prime mover in manners consistent with the modes defined above. 
System will also function with reduced output as a storage system for 
5-10 minutes under a constant power output 

Charge capability System must be capable of full optimized charge (0-100% SOC) in 1 hr 
(threshold), 15 min (objective).  System must also be capable of 
buffering input power from an external source at a rate of 15C 
(threshold), 30C (objective), at a 20% duty cycle (threshold), 50% 
(objective) with a cyclic period of 10 seconds. 

Thermal management  System should include an integrated thermal management approaches 
for the storage and conversion equipment to enable high-rate 
operation, safety and life.   

Monitoring and management  System under Phase I and II should include a full management system 
which has the capability to isolate storage components to prevent 
abusive conditions, as well as report component voltage, temperature, 
operating current and other details to a DAQ for operational analysis.  
System under Phase II should account for  sense and control 
technologies IAW Section V.   

Efficiency  System should be capable of supporting >85% full round-trip efficiency 
at full rate.    
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Background 

• HESM units will be operated in a manner to support rapid power 
flow from a continuous or transient source in extreme environmental 
conditions.  

 

• Operating conditions have the potential to severely limit life 
expectancy of electrochemical storage devices such as batteries 
and capacitors and have the potential to incur a thermal runaway 
condition due to failed cells. 

 

• Due to the need for high power and energy density, advanced 
storage device technologies such as lithium ion batteries are sought. 
However, potential safety and life impacts may limit their 
implementation 
 

• Conventional thermal management methods for dealing with 
operational, safety and life impacts may increase overall size of the 
total enclosure system to the point of eliminating the high density 
benefits derived from the use of these technologies.  
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Background 
• Propagation occurs when failure of a cell or module 

leads to the failure of neighboring cells or modules, most 
commonly because of thermal or electrical energy 
transfer, known as cascading.  
 

 

 

 

• This effort intends to support thermal management under 
high loads and ensure safety under failure 
 

• Single cells may undergo energetic release; however, 
the system must be able to prevent a condition where 
excessive energy is transferred to a neighboring cell 
causing it to undergo the same energetic release. 
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Research Opportunity 

• Develop and demonstrate a safe energy storage structure which is 
capable of not only buffering against life-reducing high operating 
temperatures due to aggressive cycling operations but will also 
prevent/limit thermal runaway conditions.  

 

• Integrating novel thermal management methodologies into high 
density storage modules is key to achieving this package. 

 

• These thermal management methodologies can be passive or active 
techniques, and lightweight structural materials. 

 

•  The core energy source of this integrated structure demonstration 
effort is anticipated to be lithium ion battery packs.   

 

• Physical interchangeability between a high energy and a high power 
version of the cell is highly desirable.  
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Program Plan 

• Develop a complete battery pack system concept 
including a well-defined cell technology 

 

• Detailed scope of work for the development of the core 
thermal management technologies and testing to be 
conducted to prove performance of technology.  

 

• Proposers are expected to conduct a safety analysis of 
the system energy technology concept. 
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Phase I Objectives 

• The Phase I contract period is notionally a 12 month 
effort.  

 

• Develop the proof of concept for a safe battery 
packaging structure that will support high rate operation 
of the hybrid energy storage module system, while 
ensuring maximum safety and resistance to propagation 
between cells in the case of a thermal event.   

 

• This phase allows development and demonstration of 
proof of concept level technology to meet or exceed the 
thresholds.  

 

• In addition, the performers will develop a detailed design 
of the packaging structure for a battery module 
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Phase II Objectives 

• The Phase II contract period consists of a notional 18-month period  
 

• The Phase II body of work should also include engineering design 
efforts to integrate technologies as specified under ARPA-E AMPED 
technology  

 

• Performers will build and evaluate the packaging structure as 48V 
battery modules, and will include simulation, validation, and tests on 
hardware with detailed data acquisition to prove the capability and 
behaviors.  

 

• Program terminates with a series of thermal and safety 
demonstrations by performer or DoD Lab under work arrangement 
with performer 
 

• Effort will deliver of a packs combined to meet subcomponent 
voltage and racked in a nearest-neighbor configuration.  
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Design approach One parallel (1P) cell with a minimum capacity of 10Ah will be 
connected in series to a higher voltage level on a Li-ion battery pack.  
These packs will be the smallest grouping of cells that utilize the 
common structure for safety, monitoring and thermal management.  
(Note: 10Ah minimum is defined to emphasize the desirability of “large 
format” solutions.  However, 26650 format cells only are allowed if a 
strong justification can be made.  If 26650 cells are to be used, they will 
be applied in a 4-6P configuration within the pack to yield roughly 10-
15Ah.  No cell smaller than 26650 will be permitted.)  

Scalability Approach should be scalable to cells with capacity of 50Ah or higher. 
Design discharge rate  Components to be utilized in a demonstrator proof of concept must be 

capable of discharge continuously at a rate of 12C (threshold) and 30C 
(objective).    
 

Load support  Continuous discharge-charge capability with no stop period in-
between, and with continuous operations over at least 80% SOC swing. 
 

Volume and Mass The packaging approach should enable reasonable but limited volume 
and mass expansion to support integrated technologies inherent to the 
structure requirements.  Packaging weight and volume of the pack 
structure should not exceed an increase of 80% (threshold), 20% 
(objective), as compared to the individual cell volume and mass. 
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Safety Design will support prevention and isolation of energetic cell failure 
for any rate of thermal and chemical release, assuming a fault of any 
type occurs in one cell (e.g. internal short).  The prevention of 
propagation is paramount.  Propagation will be limited to the cell 
pack (threshold) or single cell (objective). 

Thermal management  System should include an integrated thermal management 
approaches for the storage and conversion equipment to enable 
high-rate operation, safety and life.   
 

Monitoring and 
management  

System under Phase I and II should include a full management system 
which has the capability to isolate storage components to prevent 
abusive conditions, as well as report component voltage, 
temperature, operating current and other details to a DAQ for 
operational analysis.   
 

Isolation Controls via BMS should be able to operate a contactor to protect, 
and a passive fuse should also be present at terminals (threshold), a 
bypass capability should also be provided to isolate failed packs in an 
automatic manner (objective) 
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Doing Business with ONR 

• Team Approach 
• Program Office 
• Contracts Department 
• Contractor 
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Be Prepared 

• Approved Accounting System 
• Registered in SAM 
• Valid ORCA with DFARS Clauses  
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Proposal Due Date 

• Proposals are usually due 45 
days after the BAA’s are 
published 
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Proposal Submission 

• Proposals are to be submitted in accordance 
with the forthcoming Broad Agency 
Announcement (BAA) 

• Proposals submitted in response to FY13 ONR 
BAAs are required to be submitted using the 
Technical and Cost Proposal Template and Cost 
Proposal Spreadsheet located at: 
 
http://www.onr.navy.mil/contracts-grants/submit-
proposal/contracts-proposal/cost-proposal.aspx 
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Benefits of Template and 
Spreadsheet 

• Eliminates extraneous time and manpower 
previously spent on free-form proposals 

 

• Cost proposals are submitted in a uniform format 
(includes subcontractors) 

 

• Reduces the time needed to process contract 
proposals and leads to faster awards 
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Proposed Costs 

• Be able to support all proposed costs 
– Invoices (materials & equipment) 
– Quotes 
– Historical Information (payroll) 
–  Subcontract Cost Proposal  
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What Else Can You Do? 

Be responsive to requests made 
from the Contract Specialist 

regarding requests for information 
and documentation 

Distribution Statement A: Approved for public release; distribution is unlimited. 
66 



• Introduction 
• Hybrid Energy Storage Module Program Overview 
• ARPA-E AMPED Program Overview 
• ONR HESM BAA 
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– Development Area #3: Militarized Energy Storage Device 

Structure  
• How to Do Business with ONR 
• Q&A  
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• Slides from today’s briefings will be posted on the 
ONR web site 

 
• Upcoming BAA will be posted on the ONR web site 
 
• Information for submitting for questions and 

subsequent answers will be posted along with the BAA 
 

Summary 

Read the BAA 
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