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IPERC Profile

Founded in 2004
Industry leader in distributed “intelligent” supervisory
controls for energy systems.

ARRA award
recipient — creating
more American jobs

in 2010 & 2011

STILL SERVING AMERICA

Tibbetts’ Nominated
A Serviced-Disabled Veteran- for Small Business
Owned Small Business ' Innovative Research

incorporated in New York State Project of the year
in 2010




Desired Functionality IPERC

= Able to control an electric grid of different
= Design
= Vintage
= Fuel sources
= Physical condition

= Reliable uninterrupted power for changing, battlefield
priorities
= Significant reduction in logistics fuels

= Automatic reconfiguration if equipment is damaged or
moved

= Near-real-time priority load shedding




The IPERC IPC:
The right technology at the right time IPERC

Cost of abatement  won Fertiization tndustrial | Ccal-:‘q;l ::f:::lamm
EURACO.e feedstock substitution ) . CCs; gasshi i
£ ; : Forestation Soail coal Wast eﬁ\sua
40 L:gestockf CCS EOR: l Wind: |I I felmﬁt\\ ; 1I
Smart transit soils New co low | Solar | _ N\ LI
30 Small hydro Muclear Forestatio pen. | = 5 (B il
20 Industrial nen-CO, | b e I B
10 Airplane afﬁciancy\ o = 1 2 O i ‘
Stﬂﬂd-b}‘ losses e P | [ = iy 1 Ir'.-: = o |-' = i =l :i: ot s |
G T.ul..:_ = — ] - B _I__ —r - T ¥ - = ' ¥ o ) |.- v - e ] i ] - = '
-10 & 1] 2] | : -. 6 7, 8 89 10 11 12 13 14 15 168 17 18|19 20 21 22 23 24 25 26 27 28
= { | | | } ;
=20 .: | Cellulose Inclfuslrial l | Avoided f Industrial
30 £ ethanol  non-CO, Co-firing oS CYeEten: | ccs
L Sugarcane 2 : America
-40 B biofuel biomass new coal
2 L | Fuel efficient vehicles industrial motor  Abatement
-:E ' \Water heating systems Gtcozefyear
80 B
g0 i : il. Air Conditioning Socolo edgs _2030
el { Lighting systems e
SN
-110 -|= | Fuel efficient
-120 F 4| commercial
130 '_’_\ vehicles
140 £ 1-~'~ — 1
I nsulation 1mpr€wem&n s VATTEHFALL S
=150 [" ’::l‘
-160 ==

Significant emission abatement and energy reduction can best be
achieved through improved efficiencies. Intelligent power controls
fit into this categor




Battery Characteristics IPERC
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Ilities and Design Choices IPERC

Non-negotiable issues

= Safety

= Reliability

= Maintainability
= Portability

=  Frequency and voltage stability
Design choices
= Electrical architecture i.e. bus voltage
= DC - AC conversion
= UPS vs. large scale storage and its architecture




Hybrids For High Energy And
High Power Needs

BATTERY

CAPACITOR

FUEL CELL

FLYWHEELS

Provided by US Army RDECOM

SOLUTION

FOR
APPLICATION




Power & Energy Management IPERC

Know your problem

=  Power security and reliability

= Penetration of renewables and ramping
= Peak shaving / demand shifting

= Platform or stationary application

Know your demand profile

= Peak power - fast response
= Average energy - slow response
=  Mission duration

What if you don’t know your demand profile?

=  What prevents premature energy depletion?
= How to avoid shortages during peaks?




Energy management

Preventing Premature Depletion

onfigure neural network - [WBEPredictor.model.xml]
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Current  12:05:20 101,300 Max err 795 : 375
Elapsed 00:00:33 101,900 RMS err 135 . 122
Rate 185k / min Datamin 612 : 754 t I f th 1 '
Data max 270 2 179 0 O O r e J 0 O
Data avg 140 - -
Data stdv 768
Re-initialize neural network, weights
Refresh results
150 00

Cancel Ok

Metwork iz not training Pass # 101900




Power [kW]

Long-Term Energy Prediction IPERC
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Short-Term Power Profile

Case Stud

Grid Connect Unit
(GCUL)

Synchronous Genset

Synchronous Genset

. Asynchronous Genset and Digital ECU _and Digital ECU

and Analog ECU
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Short-Term Power Profile IPERC
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Intelligent Grid Network IPERC

IPC Intelligent Network

Feeder Box
ThPnne

IPC

Optional Remote
Monitorin B
Router to Internet/

Secure DOD Network




Tactical Microgrid Application JPFR(C

| IPERC Technology Demonstration, Huntsville, AL 15 July 2010 |

= Developed full scale prototype for a tactical operations
center

= Embedded "intelligence” into standard equipment -
making it smart

= Delivered reliable power, prioritized decision-making

= Demonstrated 36% fuel reduction in aipc el Consumption (1b=)
tactical generators
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Software and Hardware IPERC

Hardware IPERC IPC

Generators, PDUs, loads IPC, Power Management Software
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Embedding Intelligence

Intelligent power
distribution unit (PDU)
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Embedded intelligence on
generators

| Mounting intelligent controls

onto ECUs




Concluding Thoughts IPERC

= Energy storage is an enabler for:

= Security and reliability
= High penetration of renewables
=  Power management

= Supervisory controls

=  Optimizes performance

= Critical for contingency conditions

= Ensures storage is not prematurely depleted

= Needs to be a integral part of system design and
operation




Questions IPERC

Thank You!

Intelligent Power and

WWW.iperc.us
darrell.massie@iperc.us

845-781-0023
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