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L Over-Arching Technology Requirements

I

3 Build Lighter and Smaller (Weight, Volume)

3 Build to Last (RAM)

£ Build User-Friendly (Interfaces, displays, and
automation to manage operator workload)

£ Reduce/Manage Required Network Bandwidth

£3 Build Affordably (Production Cost Reduction)

ji,.’lfl||||l|||||||||||||||‘||||||||||||||||||||||||||I|||||I|—|
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L Terms of Reference

& High Energy Systems (High Value) will dominate the “Future
Battlespace

i

f# Tactical Vehicle designs impose severe limitations on volume
and weight

f# Fuel Economy is Combat Power ... a key performance parameter
## Energy Density is the primary figure of merit for mobility solutions

f# Long term commitment to manufactured liquid hydrocarbon fuels
frt%m d(l))mestlcally abundant feedstocks (Bio-diesel, methanol,
ethano

EHydrolgen presently unsuitable for tactical mobility fuel but is
feasible for hotel power

‘|||||I|l

& Network Centric Operations and increasing bandwidth are
driving electrical power requirements exponentially

|l|l|||||||||||||||[

ed to hyb

Power and Energy are Critical Transformation Enablers
B
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1 U.S. Defense has committ rid-electric arcitecture for
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—
The Power Issue .

i

Total System Energy
Management: is a critical

resource for future economies
# Stability/instability of World
regions
: __ # Energy “independence” should be
- ransportability» based on diversity

Fyl4 # Scaleable Options: Concepts
High Energy must include methods for
Lasers supporting and facilitating
i natural resources and
alternative energy sources

Hybrid Drive # Highest Possible Packing Density

‘vehicles a?.d Platform and Utility to maximize system’s

mamm

‘1||||||||||||||||||

i

“Power”... Critical Resource on Tomorrow’s Battlefield {B
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Adv Mobile Electric Tactical Power Sources

— f Addresses Power
Generation Mission :
Capabilities Gaps (5- _ mm*.:::wim
75kW) to support Future ) :
Force and dismounted
warfighter

||I||I|I||||I|||l||||||||l I||||||

f# Development of high
power density (>1kW/kg)
systems (generators and
fuel cells)

I,I_I|I|II|II|I||I|I

3 Development of Hybrid

30 kW
Modern
Tactical

Quiet

Hybrid Smart Grid Generator
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Power Systems: TR
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-3 Commitment to Hybrid Architectures
OMMERCIAL ‘

HI|||IIL—|

1 l|l|||||||||I|—|
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MCFC

- = ” s ) r‘”' kKel 200 k : , 1 | | # .. _ >
?D(:)I\(ljvleerl’ Bancer OPOC560kW g R %ﬁ'\_ 300-1000 kW

FEV@ MILITARY s

M54 1050 kW

B
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ISG System Architecture

Design based on military application prototypes
Modular capability with incremental power 20-110kW

I
8 &

‘I||I||II||||||||II|

T _."}-"'-. %
L& e
'.\ﬂ ~ Engine/Transmission Signa g‘& 3
Not shown: i .'._f
*Mounting "; f
«Cooling
sInterconnect box

*AC Distribution Interface .+

jf‘|‘|j;'|||||||||||||||||||I‘|||I|||||||Il|||||||||||||I|||||I|—|

__|_J__||]_|II[||I||||||II||||I

E p o g '._: (e —_— ..'.m_f!
DC/DC Power Converter  DC/AC PowerConverter ~ DC/DC Power Converter ~ Motor/Generator
28 VDC Output Power AC Output Power High Voltage Energy Storage Controller ‘B
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Nominal ISG Performance Capabilities

|||||I|[||||||||||||||||||||||||||—|
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G36 and G37 + S31 Continuous Generator Power
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= ISG AC Output vs. Temperature

Power of typical — L-3 ISG vs. Temperature

Power kW

||||||||||||||||||||||||||I|I||IIIJ

—— Cont. AC-Power 1900rpm

—— Cont. AC-Power 3000rpm
Peak AC-Power 750V

= = = Peak AC-Power 600V

&0 70 g0

|I|I|||||||||Il

Inlet-Temperature °C

How to use:

1)Choose rpm + chose Inlet temp -> get possible cont. Power

LT

i

2) Choose DC-Voltage -> get possible Peak Power
— 3) Power that can be used = Minimum of 1) and 2) ="
oPeak = POSS|b|e Power due to DC-VOItage’ BEMF ;P(;—Voltage-dependency indicates that lower temp does not always mean
igher power.

and Inductance of Coils ‘ B
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G37 - ISG Motor /Starter Efficiency

Starter Efficiency

1.000 1.500 2.000

frrreyrrrT

Generator Efficiency

1.000 1.500 2.000
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500 1.000 1.500 2.000
n[rpm])
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HMPT 600/675/800 with ISG

1000 2000

Speed [rpm]

= 1
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Open Systems Technology

Technology Insertion into
current and future platforms

—4& Leverages Hybrid and energy Future of High Integrity Technology
— management validated legacy = Ve

— i Combat Vehicle Concepts & \W

E_ lter ati O n S COTS PE;I{I;E;:EOET?\?EESII frertion
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= application ’

— # High energy / Power Density ,

—# Seamless Horizontal ITRADITIONAL  oomelos
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— components maximizes
affordability

e m
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HEV modular power control design
provides continuous upgrade/modernization during the life of the system
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- Retrospective T
= p ## L-3 CPS is meeting emergent —
;_r- — - challenges with innovative applications:
= “* Evolutionary acquisition of leading technology and extensive —
3  focused on spiral expertise in engineering and analysis_—
f) develOwe # The Presence of Hybrid Powered =
3 " New technology that Vehicles and Energy Generation =
5 gives conventional Systems permits the utilization of —
= NS TR broad ranging concepts for energy =
- - " Newtechnology that management that will revolutionize the=
= provides unconventiona makeup of future economies and ——
= CEAS? | infrastructures =
. MUt WSOl @t # Energy Management Architectures and-
= “* LogistEs transiorgration Power Distribution Products are =
%, €nabler modular and scalable to provide =
S=#¥Builds, generateS,and maximum system flexibility =
= sustains combat power . : —

" Pathway to energy.
“independence”
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