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The Basics 



Definition of Concepts

Distributed energy 
resources (DERs)MicrogridAC vs DC



A Closer Look at Microgrids

• Distributed Energy Resource

• Power can come from a wide variety of sources

• Can detach from the grid and operate separately as 
an island 

• Solar, wind, and hydropower to drive 35% of new 

microgrid capacity by 2025

• Record installed in 2019 (546)

• Microgrids are less valuable to utilities, more 
valuable to customers 



What’s driving the adoption of 
Microgrids? 

• State-driven initiatives

• FERC Order 2022 will accelerate microgrid 
development

• Resilience in extreme weather conditions 

• Relieve pressure / operate outside of peak demand 
pressures

• Cost of renewables decreasing  

• Improved energy efficiency of connected devices 
and systems



FERC Order 2022

Enables DER aggregators to compete in 

regional organized wholesale electric 

markets



Microgrid Goals

SustainabilityResilienceEnergy Security



The Rise of a DC Microgrid

• Removes the conversions between AC and DC 
power

• Requires low-voltage devices

• PoE cabling enables the DC microgrid from power 
source to device

• Ideal for a smart building  



Benefits of bringing 
systems into the 

low-voltage world

PoE is easier and cheaper -
save money on conduit and 

installation cost

Global solution for 
advanced connectivity and 

universal compatibility 

PoE enables 2-way 
communication with each 

fixtures for advanced 
control and data analytics 

Possible integrations in the 
future without needing to 

rewire or retrofit 

More wattage to integrate 
more devices and go into 

more spaces
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How a Smart Building Uses a DC 
Microgrid



CLOUD SERVICES PLATFORM

GATEWAY SOFTWARE

How to manage everything IoT: Software



What the 
occupant 
sees

A new world of 
customization



CHALLENGE
Transform a historic building into the world’s first “Net Zero” hotel. 

WHY PoE?
Using PoE power with a smart building creates infinite 
integration and enables the use of DC power from energy 
generation to end device.

OUTCOME
Hotel Marcel is slated to achieve LEED Platinum 
certification and generate all the energy it will 
consume from its onsite solar panels. 

The World's First Net-Zero Hotel

CASE STUDY: 
Hotel Marcel in New Haven, CT



• The Layers of Smart Building
• Smart Building Design Process
• User Stories
• Data Use Cases
• Design and Implementation Enablers
• Technology Readiness and Challenges
• The IoT Desk Case Study

Smart Building & DC Microgrids



The Layers of Smart Building



Smart Building Design Process

Define
• User and 

Stakeholder 
Workshop

• Technology 
Readiness 
Evaluation

Design
• Division 25 

Integrated 
Automation

• Division 
27 Converged 
Network

Deliver
• Contractor 

and vendor 
engagement

• Network Live 
Coordination

Enable
• Training
• Updates
• Post-

occupancy 
optimization



Smart Building + PoE User Stories

Developer

Cost and space 
reduction

Streamlined and 
flexible cabling 
infrastructure

Operator
Streamlined network 
management

Streamlined data 
management

System security

Maintenance

Occupant
Real time personal 
control and 
awareness

Cable management

Connectivity and 
community



Smart Building Data Use Cases

Utilization
• When
• Which
• Where

Operation 
efficiency
• Performance
• Energy saving
• Fault detection

Demand 
response
• Local control
• Centralized 

override

Integrated 
automation
• Scene creation
• Eliminating 

manual 
configuration



DC Adoption Readiness



DC/PoE Adoption Readiness

PoE Digital Signage, 
Motorized Shades, VAV 

controllers

PoE Lighting, Wi-Fi APs, IAQ 
sensors, Occupancy sensors

PoE Security Cameras, Wi-Fi 
APs, VoIP



• Business case
• Safety and protection
• Common best practice
• High performance applications
• Grid controllers and network management technology
• Transition/Retrofit

DC/PoE Challenges



DC building 
power distribution approaches



DC building 
power distribution approaches



• DC Smart Building Design Considerations
• PoE at device or gateway
• PoE Distance to MDF/IDF
• MDF/IDF rack space and cooling
• Conduit sizing comparison
• Furniture cable management
• Structured cabling design coordination
• PoE standards and specification for power and network 

security

DC Smart Building 
Design Enablers



DC Smart Building
Implementation Enablers

• Enabling Stakeholders
• Electrical contractor
• Structured cabling contractor
• Equipment vendor
• Owner's IT/OT group
• System Integrator



DC Smart Building
IoT Desk Case Study

• PoE motorized shades
• PoE lighting
• USB-powered IoT sensors
• USB-powered Arduino User Interface and 

Integrated Automation programming
• USB charging for personal electronic 

devices including laptop and monitors

Determine 
PoE end-
devices

Mock-up 
installation

Test use 
cases and 

user 
experience

Validate 
and 

customize 
design





Sustainability Concepts of Smart 
Buildings

Energy Efficiency
Safety, 

Security & 
Wellbeing

Carbon 
Reduction

Sustainable 
Products



Sensors
(Light, Motion, 
CO2/CO, etc.)

WiFi 
Access Point

IP Video 
Surveillance 

Camera 
Wall Switches

HVAC
Variable Air Valves

Connected Ceiling Applications

Wiring Closet

ENERGY
MANAGEMENT

BUILDING 
MANAGEMENT LIGHTING CONTROL

CLOUD SERVICES

Commercial
LED PoE Fixtures

Switch PoE power LED light 
and other edge devices
Both power and control through 
RJ-45 Ethernet cable 

Lower TCO: reduced material & labor cost, energy savings
Intelligent IP platform, software analytics for broader 
building automation initiatives

DC vs. AC POWER

PoE systems reduce AC-DC conversion 
power loss, which could exceed 15% in 
poorly designed systems (U.S. 
Department of Energy, 2017). 

Did You Know?



ENERGY SAVINGS FROM SMART BUILDINGS

0% 5% 10% 15% 20%

Office Buildings

Retail Store Buildings

Hotel Buildings

Hospitals Buildings

Annual Whole-Building Energy Savings by 
Installing  Smart Building Technology

Smart building technologies like 
occupancy sensors, smart 
thermostats, HVAC and lighting 
controls can significantly reduce 
energy consumption in a variety of 
building types. 

Source: ACEEE



NET ZERO ENERGY DESIGN
Did You Know?

Sustainably designed 
buildings release 36% 
fewer CO2 emissions 
compared to the national 
average (U.S. General 
Services Administration, 
2011). 



SMART + GREEN BUILDING CONTRIBUTIONS

• LBC Energy Petal
• LEED Energy and Atmosphere Credits
• WELL Lighting Features



DC Power LEED PILOT CREDIT

https://www.usgbc.org/articles/new-leed-pilot-credit-encourages-energy-savings-dc-power-systems



Everywhere You Live and Work®

(15W, 30W, 60W, 90W) @ 24V – 54V DC
Installation

Shot Gun Detection VOC Sensors

Applications

Integrated 
BAS

Promoting Safety, Security and Well-Being



POWER

DA
TA

HIGH DATA 
LOW POWER

LOW DATA 
LOW POWER

LOW DATA 
HIGH POWER

HIGH DATA 
HIGH POWER

Ex: Security Cameras, VoIP Ex: WiFi,  AP
Video Conferencing 

Ex: A/V, Environmental Sensors Ex: LED Lighting, A/V, Shade 
Controls

Lets Talk Cable: Not all cable is created equal!
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THE TYPE OF CABLING YOU USE COUNTS!!

NOT ALL CABLE IS CREATED EQUAL



#what’sbehindyourwalls?



Leading Green Building Standards

Source: Getty 
155384037



What Types of Projects Are You Working on?

Did You Know?

U.S. LEED-certified projects command 3.7% 
more in rent, have 4% higher occupancy 
rates and 5.6% higher tenant renewal rates 
than noncertified buildings (Commercial 
Property Executive). 



Everywhere You Live and Work®

GREEN BUILDING CONTRIBUTIONS & CERTIFICATIONS

1 Living Product
(2 In Progress)

3 Red List Free 
Declare Labels

35+ HPDs
(1,000’s of 

SKUs)

55+ EPDs
(1,000’s of 

SKUs)

Supports achievement of LEED 
Circular Products Pilot Credit

LEED v4.1 
Compliant 

Action Plans 
covering 35+ 

Product 
Families

https://sustainability.superioressexcommunications.com/sustainable-products/



Zero Carbon Program



WHERE CAN YOU FIND THIS 
INFORMATION?

www.mindfulmaterials.com



HOISINGTON, KS

https://superioressexcommunications.com/wp-content/uploads/2020/01/SPSX_CaseStudy_Delos_2019.pdf

Case Study: Delos

- LEED Platinum
- WELL Platinum
- LBC Materials Petal Certification



DC Microgrids: Enabling 
Smarter and More 

Sustainable Buildings 

Kim Johnson
Chief Marketing Officer

MHT Technologies

James Hare
Chartered Senior Engineer

ARUP

Luke Dias
Sustainability Manager

Superior Essex


