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@Verge Context: Zero Net Energy Buildings

Smart Power
Standards

What's likely to change in the approach to design/build?

1. Integrated design and operations planning

2. Site renewable energy strategies get maxed out

3. Energy Storage technology will allow Grid independence breakthroughs
4. System Intelligence - More control, monitoring, verification of everything

2030: All new commercial buildings
2040: 50% of commercial building stock

2050: All commercial buildings




@Merge’ Zero Net Energy Buildings

Smart Power Drive need to create an integrated MICROGRID energy network
Standards

Proactive Technology Solutions

USER
CENTERED

Smart Cellular Management
Distnbuted Asynchronous Generation
Hard Macro Grd & Flexible Microgrids
Smart Interconnection & Control

Disordered System Management
Centralized Synchronous Generation
Hardened Macro Grid Infrastructure
Manual Local Controls

Centrallized Grid Architecture

GENERATION
CENTERED

Reactive Technology Solutions

Distributed Grid Architecture
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Smart Power
Standards A ZEB driven network will look much like the Internet — a new ENERGY NETWORK
B National Grid —
O . . >
+ Regional Grid 3]
@ s,
= D AT g
7 Public Utilities =
m 3 .
Z | == === Communitye =« «- Building Microgrid
oy — ‘ Generation
L (@) Storage
E = Campus = Communications | ROOM
E g Sensors Mlﬂrﬂg"d
e Building Layer _ 9 Fompuistion | Generatior
+ y Storage
o o Communications
;’% ROO m/F|00r Layer @ Sensors & Devices
Bi-directional power exchange “
- Electrical Devices

Smart Building




@ Merge’

ALLIANCE

Smart Power
Standards

Constrained by a Legacy

Dealing with a century-old power architecture

PROBLEM: MISMATCHED AC & DC POWER REQUIREMENTS

ENERGY SOURCES - MIXED AC & DC

AC/DC Site
Generation

DC Fuel Cells

DC
Photovoltaic

L \

AC Line Power

ELECTRIC DEVICES - TYPICALLY DC

Electronic
Lighting

/ —

AV/IT Devices

HVAC Actuators .
Data & Telecom Centers

e
Sensor & Controls Security & Safety
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Smart Power
Standards

Creating a New Legacy

Adapting to the needs of our ever increasing digital world

SOLUTION: A SIMPLIFIED AC/DC HYBRID COUPLED POWER NETWORK

ENERGY SOURCES

AC/DC Site
Generation

g

DC Fuel Cells

[

N

Photovoltaic

LA \.

DC Wind
Power

AC Line Power

ELECTRO-ACTIVE DEVICES

Coupled
AC/DC Power .
s Electrpnlc
ources Lighting

A
DC Power
Distribution

Management
\j .
Wireless HVAC Actuators

Data & Telecom Centers
Controls

BACnet
TCPNP

Sensor & Controls Security & Safety

OPPORTUNITY: LESS ENERGY, LESS CAPITAL, HIGHER RELIABILITY
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(F)Merge’ : A
i It Takes an Industry to Build a Building

Smart Power . i .
Standards Creating a Vibrant Sustainable Eco-system

Flexibility
The Alliance Approach

* Simple
- Safe @

* Sustainable

Merge®

ALLIANCE

Sustainability Savings

60+ Members and Growing

An open industry association

promofing the rapid adoption of safe, low voltage DC power
distribution and use in commercial building interiors.
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CDALEA'?“ Working from the Top-Down in Buildings

Smart Power
Standards DC Microgrids Distribute DC Power Directly for DC Uses via Open Platforms
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Demonstration Sites — Education & Beyond

Smart Power

Standards A new Architecture - Scalable from Room to Campus
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Smart Power Los Angeles Trade Technical College
Standards First DC Microgrid Application at Calif Higher Ed Institution




@Merge

Smart Power Los Angeles Trade Technical College
Standards First DC Microgrid Application at Calif Higher Ed Institution

INDUSTRY PARTNERS

/Armstrong
Ceilings

Crestron
Electronics

Finelite
Lighting

Nextek
Power
Systems

Tyco
Glectronics
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Smart Power

Standards LOS ANGELES TRADE-TECH
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@Merge

Room Level Power Distribution Standard

Controls

AC Branch Power
- Multi-Source Power Structured Cabling Powered Bus Bar Components | Device Cabling Lights, Sensors, AV, IT,
Supplies to 24 VOC & Interconnects (i.e., Ceiling Grid) & Interconnects Actuators, eic.
Optional On-Site
DC Power

Infrastructure
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Smart Powier UC San Diego — Sustainability Resource Center

Standards Interior Renovation Focused on Sustainability, Efficiency & Innovation

Sustainability Resource Center
Equity-Environment-Economy

= UCSanDiego

Locol Impact, National Influence, Global Reach
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Smart Powier UC San Diego — Sustainability Resource Center

Standards First Direct Solar Application to Interior DC Microgrid

DC Loads: Lighting & Controls
DC Source: Dedicated olar Arra §\

Sustainability Resource Center
Equity-Environment-Economy

== UCSanDiego

Locol Impact, National Influence, Global Reach
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Smart Power
Standards

/
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UC San Diego — Sustainability Resource Center

Interior Renovation Focused on Sustainability, Efficiency & Innovation

INDUSTRY PARTNERS

Sustainability Resource Center
Equity-Environment-Economy

= UCSanDiego

Locol Impact, Nationol Influence, Global Reach
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Smart Power Energy Savings By Going DC Direct

Standards

No AC Inversion: More KW of Solar Used

Digital devices get power they need
AC-DC conversion upstream, not at device level
DC ballasted lighting, sensors without power packs...
For LED lights, efficiency gains are significant

Flexibility and ease of upgrade
Low voltage wiring, embedded in infrastructure
Go to more efficient technologies — no rewiring
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Smart Power LED Lighting Pushes Efficiency Higher

Standards First Direct Solar Application to LEDs & Controls (in Commercial Setting)

)
@=ima

More Efficient Use of LED Lights

No Inversion to AC (Spot & Recessed) —
LEDs also DC-based digital devices

More Efficient Use of Solar,
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Smart Power LED Lighting Pushes Efficiency Higher

Standards First Direct Solar Application to LEDs & Controls in Commercial Setting

[Armstrong — Lithonia - Nextek Power - Sensor Switch - Tyco EIectronics}
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Smart Powier Replicating for Scale — Registering Products

Standards Next Step in Deploying Room Level DC Power Distribution Standard

| S

CALIFORNIA LIGHTING TECHNOLOGY CENTER

Controls

AC Branch Power
Multi-Source Power Powered Bus Bar Components Device Cabling Lights, Sensors, AV, IT,
Supplies to 24 VOC & kmmnmd‘ (i.e. Ceiling Grid) & Interconnects Actuators, olc.

Power I Infrastructure ‘ Devices
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Smart Power Expanding to DC Powered Buildings
Standards Solar and Renewables Used for More than Room-Level Devices
Bigger DC Loads
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[ DC Power Partners J

Data Centers & Telecom

Higher Voltage DC Buses
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