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SOLAR POWER SOUTHEAST, POWERED BY SEIA AND SEPA

Solar Energy
'Qi‘g’g';fon{@ This event is produced by SEIA and SEPA. Unlike other solar
conferences, all proceeds from the event support the expansion of
EEEEN ] '€ expa _
e Smart Ele_ctrlc the U.S. PV solar energy ma.rl.<e.t through both assoc'latlons year-round
mEmEs Power Alliance research and education activities, and through SEIA’s advocacy,

research and communications efforts.
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http://www.seia.org/?utm_source=SETS&utm_medium=Website&utm_campaign=Events_Solar
http://www.solarelectricpower.org/?utm_source=SETS&utm_medium=Website&utm_campaign=Events_Solar

Question:
Solar + Storage, where do we go from here?

Answer:

Microgrids, will take us to the “Grid of Grids”
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Harvesting Distributed Renewable Energy Supplies

* Solar (Photovoltaic)

 Wind Turbine

* Hydro Generators (Dams)

* Hydrogen (Fuel Cell)

* Bio Fuel ICE Generators

 Thermoelectric Generators

 Combined Heat and Power Generators (CHP)
* Piezo-Electric Generators

 Wave/Tide Generators

_‘__\, - 't - . ./'. - e q\ " ,‘. - \/
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Storage: From Intermittent Supply to Dispatchable
Smart Load Support

* Batteries (electrochemical)

* Super Capacitors

* Flywheels

 Pumped Hydro Electric

* Compressed Air

* Electrolysis (H, Generation from H,0)
* PEM Cell (hydrogen regeneration)

* Cryogenic Energy Storage

* Molten Salt

* Future?
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Microgrids
“The technology that pulls it all together.”

The local integration of...

v'Smart Energy K111
v'Smart Energy

v'Smart Energy

A A HiEASystemiVianagement
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Resiliency
Environmental benefits
Energy Independence
Reliability

Cost savings

My Ey Ny Ny Ny N

Service to Remote locations

Iy Hy Ey Ny Ny Ny

Energy Access in Developing World

S

Peak Shaving/Demand Charge Reduction

3'd Party Power Services
Utility System Support
EMP Protection

Energy Efficiency

Power System Portability
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...smart meters, smart appliances, renewable and energy
efficient resources in an distributed, integrated, highly
articulated, flexible, efficient and resilient infrastructure.
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Enabled by Modern Information Technology
5G/USB-PD/Digital Electricity
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Hybrid AC/DC Microgrids

WAN
Public Wireless Carrier
36/46

H, Fuel Cells

Earth heat exchanger
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A greater use of
Direct Current Power Electronics...

200W BI—DIRECTIONAL CONV.

T T e T * Digital Electronics

= e e * Portable & Fixed Loads
FESN . - gl & ° SmartControls

E - e ===l . Bi-directional Integration

_E=E B |« Added Reliability & Safety
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An expanded array of
New Sources and Efficient End-use Devices...

B e » e High Efficiency Electronic Lighting & Appliances
| S ' * Portable (battery) & Fixed (connected) Loads
" — - * Smart Controls — Power/Signal Integration

e Bi-directional Integration

e |Integration of CHP & CHCP

Added Reliability & Safety
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Services ¢mmmmm  Key Drivers

Energy
Efficient

) Apps

* Smart Building/Home

* Renewable Energy Prod.

* Power Storage

e Electric Vehicle Charging

e Electro-active Environments
e Augmented Reality

* Dist. Sys. Support

e Pwr. Sys. Design & Installation
e Sys. Ops., Mgmt. & Service

* Energy Intell, Optm. & Mgmt.
* Virtual Power Plants
 Community Microgrids

* Intg. Pwr.,,Comm., & Security
* Preemptive Maintenance

* Transactive Pwr. Mgmt. * VARs
* Consumer Retail T ; e Peak Demand
* Retail to Distributor e o * Freg. Maint.
e Distributor to Wholesale * Fault Resilience
* Bulk Prod. to Wholesale
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Technology Includes:
e DC as a Service (DCaaS)

* Bulk/Reserve Storage B CUSTOMER
* Co-located Production VOLTAGE %] bC

* Bi-directional Flow Ac b L ol = oc
* integration of Renewables Cre oc™

* Provide Grid Service UTILITY N
* Resilient Grid Connection RECTIFIER | Future?

* Open communication Links
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H2 Fuel Cell =
Peaking Plant H

Community __

’«.—;-b Microgrids , = @ﬁ_
B @ﬁ» -

Sub-station
Energy Storage

—
%@a

Sub-station

Microgrids @ Energy Storage

Campus

Wind Farms
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Macrc?grids

.-

Regiongal

community.
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Dispatching Assets
Forecasting Utilization
Simulation & Modeling
Market Management
Optimizing loads
Integration Optimizers
Control Storage

DR Management
Integration with Utility DMS

Data Exchange
Smart Meter Data
Limiting Spinning Reserves

_,“Q:

Monitoring Equipment
Managing Outages
Self-Healing Switching

Support of Customer-Facing
Applications
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The

Live Microgrid

An Onsite Demonstration of Advanced Microgrid Capability

North America

Smart Energy Week

INTERNATIONAL

ENERGY
INTERN

MICROGRID

Hifc

Hydrogen+
Fuel Cells
Internationa
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The

Virtual Microgrid

A 3D Visual Demonstration of Advanced Microgrid Capability

LOCAL SOURCES ENERGY STORAGE CIRCUIT UTILIZATION LOCAL LOADS

ICE Generator g
—

AC Convenience Load Panel

UTILITY AC DISTRIBUTION GRID

CHP

Generator i AC Critical Load Panel

) MONITOR

CONTROLLER
|

L] CONVERTERS |
AC-DC o
Fuel Cell DC-DC _ Digital DC Load Panel

INTERCONNECT

Solar PV

ENERGY MANAGEMENTSYSTEM DC Convenience Load Panel

DC Critical Load Panel

Geothermal

NEIGHBORHOOD
DC MINI-GRID

PEM Cell Flywheel Battery.
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The
MICRO-PEDIA"

An Electronic Self-directed Microgrid Encyclopedia

Explore the

How Microgrid

- : Microgrid Microgrid
M'%;z?;'ds Applications World Technologies

Microgrid

Anatomy

NORTH AMERICA SMART ENERCY WEEK

power ol RSReo

INTERNATIONAL T ETERNATIONAL
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We hope you join
us again soon!

Back

~ Future
of Electricity
Thank You!
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