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Change and Disruption



Agenda
• The Big Picture
• FMP and Building Low Voltage Applications
• Use Cases

• The Sinclair Hotel (2020)
• The Marcel Hotel (2022)
• Mouser Advanced Distribution Center (2024)
• Applications in Process

• Large Office Building
• Schools

• Future Architectures for converged Infrastructure



Modern Problems
• Buildings use too much energy 

• Electrification increases the stressed electrical grid 

demand

• The addition of more electric creates more pressure 

on buildings to lower their demand

2025



Electrification Will Drive
Building Infrastructure Consolidation

Power Distribution

IT & Communications Technology

Controls & Automation

Software and Artificial Intelligence



Electrical vs Electronic: The Subtle Difference
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Is it time to rethink Building Infrastructure Power?
And Power Distribution?
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Smart Buildings save energy, cost less to operate

Source: CSA Group
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The Tesla moment for Buildings

CAR INDUSTRY
ELECTRIC VS GASOLINE

BUILDING INDUSTRY
DC VS AC

● Entirely new vehicle power plant

● Propelled by regulation

● Software plus batteries

● Vehicles are simpler &  require less 

maintenance

● No emissions means healthier people

● New building power system

● Propelled by new regulations

● Software plus batteries & renewables

● Simpler to build, simpler to maintain 

means less embodied carbon

● Less (soon to be no) emissions means 

no climate change

TRANSFORMER

TRANSFORMER

TRANSFORMER

TRANSFORMER

TRANSFORMER

TRANSFORMER

POWER IN: 
1 WAY

POWER IN/POWER OUT: 
2 WAY (BI-DIRECTIONAL)

Sinclair Digital Services Inc Confidential and Proprietary



Energy Efficiency drives Digital Infrastructure

https://www.iec.ch/technologyreport/lvdc/ https://www.pnnl.gov/publications/dc-lighting-and-building-
microgrids

https://www.iec.ch/technologyreport/lvdc/
https://www.iec.ch/technologyreport/lvdc/
https://www.pnnl.gov/publications/dc-lighting-and-building-microgrids
https://www.pnnl.gov/publications/dc-lighting-and-building-microgrids


Three Technologies Driving Digital Infrastructure Convergence

PoE
● Globally Harmonized Standard
● Low Voltage Power
● Facilitates adds, moves, changes
● HS Data Delivery (Infrastructure devices)

IEEE: 802.3bt

USB-C
● Globally Harmonized Standard
● Low Voltage Power
● Facilitates adds, moves, changes
● Data delivery for PC & accessories

USB-IF: Std 3.1

FMPS
● Class 4 power, Safety Driven
● High Voltage, Pulsed DC
● Safety Data Only
● UL 1400-1 Equipment
● UL 1400-2 Cable

No Std : NEC 2023 Article 726



VOLTSERVER FMPS – DIGITAL ELECTRICITY™ (LPS)

Digital Electricity™ is a Limited Power Source per IEC 62368-1 which 
allows installation using standard multi-conductor cabling, typically 

without conduit, while conforming to the NEC and CEC Code 
standards for building installation

Transmitter

1000’s of feet

Receiver(s)

OUTPUT
Power Limited

CLASS1

INPUT
AC or 48VDC 

CLASS1

Load(s)

SOLUTION: 5S’s  
✓ Significant Power: 600W/pair
✓ Significant Distance: 2km
✓ Skinny Conductors: 18-14 AWG
✓ Safe to touch
✓ Speed To Deploy

DELIVERING POWER:

✓ Where it is needed
✓ In the format it is needed
✓ With lower cost & resiliency 

✓ Faster Installation & Revenue!



Safety Demonstration of Digital Electricity

https://www.youtube.com/watch?v=GoSIAj4rSzQ

2016 Demonstration

https://www.youtube.com/watch?v=GoSIAj4rSzQ


FMP Systems (FMPS)
US NEC 2023 Article 726:
● Provides quick fault detection and handling
● Class 4 systems provide high voltage power safely (up to 450V)
● Can be AC, DC and must provide manage faults quickly enough to prevent hazardous shock or fire
● Requires a transmitter (TX) and receiver (RX) working together.
● No interoperability standards exist so TX and RX are certified as a system from the same manufacturer 

and must be designed to work together
● Cabling requirements are similar to Class 2 and can share pathways; providing both line to ground and 

line to line personnel protection, as well as fire protection.
● Two UL listing standards exist for Class 4: 1400-1 for equipment and 1400-2 for cable



VOLTSERVER FMPS – DIGITAL ELECTRICITY™ (CLASS4)

The Tetra, certified Class 4 solution combines the power capabilities 
of an AC circuit with the safety, monitoring and control benefits of a 

software-defined power digital power platform.

Transmitter

1000’s of feet

Receiver(s)

OUTPUT
Power Limited

CLASS1

INPUT
AC

CLASS1

Load(s)

SOLUTION: 5S’s  
✓ Significant Power: 1500W/pair
✓ Significant Distance: 2km
✓ Skinny Conductors: 18-14 AWG
✓ Safe to touch
✓ Speed To Deploy

DELIVERING POWER:

✓ Where it is needed
✓ In the format it is needed
✓ With lower cost & resiliency 

✓ Faster Installation & Revenue!



Safety aspects of PoE
2021 Demonstration



PoE a Historical Perspective

Extending Structured Wiring for Lighting



Use Cases



The Sinclair Hotel, Fort Worth
a Marriott Autograph Collection Hotel

Implementation:
Sinclair Hotel inspired and featured these products for 

the first time:
● Lithium Ion ESS (Life Safety Approved)

● Full Building Fault Managed Power (VoltServer Digital Electricity) 

Deployment for POE Switches (LPS)

● Extensive use of POE for Digital Building Applications

POE Device Details:
• 350 Cisco 60W UPOE switches in distributed topology

• 150 POE Smart Mirrors

• 165 POE Minibars

• 1200+ Somfy Motors

• 1100+ POE Lighting Drivers

• 30 Cameras

• 180 Meraki AP’s

• 165 GPON ONT’s

• 8 POE Door Locks

Building Details:
● 110,000 Sq Ft

● 300 Tons of LG VRF HVAC

● Average Monthly Power Bill ~$7K

● Building Constructed: 1929

2020



NBC TODAY SHOW VIDEO



cameras

lighting

wireless
charging

WIFI



LIGHTING

DATA

LIGHTING

LIGHTING

The Sinclair Hotel, Fort Worth



PoE DEVICES

LIGHTING

PHONE

SHADES/
DRAPES

MIRROR

LIGHTING

DATA DEVICES

TV

LIGHTING

MINI-BAR

SHADES/
DRAPES

PHONE

TV



Typical Guest Room Switch Loads

• Port 1 POE Lighting
• Port 2 POE Lighting
• Port 3 POE Lighting (RGB)
• Port 4 Blind Motors
• Port 5 Curtain Motors
• Port 6 TV or Set Top Box
• Port 7 ONT Power
• Port 8 Electric Mirror
• VoIP connected & powered from 

Access Point connected to ONT

Blind MotorsBlind Motors

Curtain Motors Curtain Motors

• Each Room is a clone of 
each other

• Installation consistency 
and serviceability

• Each room is a subnet
• Devices respond to 

broadcast commands



Sinclair Floor Network Distribution

• 1 Cisco WS-C3560CX-12PD-S used as 
Distribution switch per floor, 
terminations in riser every other floor

• 6 Cisco CDB UPOE switches per lobe

• 6 lobes per switch Distribution switch

• Fiber 10G uplinks to floor distribution 
switch

• Cisco 3850-24U-L Core Switches in 
Lobby, Back Office Network Rack

https://www.cisco.com/c/en/us/products/collateral/switches/catalyst-3560-cx-series-switches/datasheet-c78-733229.html


Marcel Hotel Use Case, New Haven, CT
a Hilton Tapestry Edition Hotel

First Net-Zero Hotel in the USA
● Passive House design

● Dual 500 KWHr Energy Storage Systems

● Solid State Transfer switch

Sinclair Digital Implemented:
Sinclair Hotel inspired digital building DC Microgrid:

● Fault Managed Power (Digital Electricity) for 

Lighting POE Systems

● POE for Lighting, Window Treatments, HVAC 

Integration

● Integration of HVAC controls  in touchscreens

POE Details:
• 48 Transition SM24TBT2DPA 24 port 802.3bt 

60/90W port switches (Lighting & Shading)

• 800+ PowerShade POE Shade Motors

• 800+ POE Lighting Drivers

• 50+ Cameras

• 180 Meraki AP’s

• 180 VoIP Phones

2022



Marcel Hotel Photos 



Marcel Hotel Photos



Marcel Hotel, IDF Layout
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Marcel Hotel High Level Network Topology

Core Switch

Igor POE Lighting Server
HVAC Integration Server
Mitsubishi HVAC Server

Distribution 1 Distribution 2 Distribution 3 Distribution 4 Distribution 5 Distribution 6

access switch 1.1 
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access switch 9.3 

DHCP switch

RX’s: Inverted AC RX’s: Inverted ACRX’s: Inverted ACRX’s: Inverted ACRX’s: Inverted ACRX’s: Inverted AC

Grid Fed Power TX’s

Emergency Power 
TX’s

ELECTRICAL



Marcel Hotel DC Technology in Action



Mouser Electronics Distribution Center
Mansfield, Texas



Mouser Electronics Distribution Center
BIG POE LIGHTING INSTALLATION (~1M sq ft)



FMP Headends

Primary NE Headend Secondary SW Headend



If we were to do this Project Again!

43%
Materials Cost savings in the transition from PoE++ to XPOE

57%
Materials Cost savings in the transition from PoE++ to XPOE 

with high efficiency LEDs

30%
Estimated Materials/ Labor Savings on System the cabling 

and installation

For Highbay applications use X-PoE 
Next Generation 4KW X-PoE BITS™

Use a combination of PoE and X-PoE where 
granular lighting and controls are required



Closing Observations



Traditional Energy Metering is Still a Challenge
Callout: Metering is inherent with FMP and POE



Traditional Building Plug Loads Continue to be a Mess
Callout: Code (as planned) vs end-user electronic needs safety, 

convenience

Tech is able to significantly eliminate vampire loads for Building 
Lighting



Practical 
Applications of 
Emerging DC/LV 
Technologies

• Low Voltage has been disappearing from Div 26 
for years

• FMP, POE, USB-C and other LV Infrastructure 
enable the trend

• Standards, Codes, and the need for greater 
Energy Efficiency will accelerate the trend



Sustainability / Wellness
Electrical Monitoring

Water Monitoring
Gas Monitoring

Demand Response
Productivity Monitoring

Air Quality

Physical Security
Close Circuit TV
Access Control

Intruder Detection
Key Management

Fire / Life Safety
Emergency Warning  and 

Intercommunication System
BMS Integration

Security System Integration
Very Early Smoke Detection Apparatus 

(VESDA)
Emergency Signage
Emergency Lighting

Vertical Transportation
Elevator Management
Elevator Display System
Elevator Security Integration
Elevator Communications
Escalator Management

Mechanical
Building Management System (BMS)
Building Energy Management 
Systems (BEMS)
Device Supervisory Control
Room Control

Electrical
Low Voltage Control
Load Shedding
Standby Power Systems
High Voltage SCADA
Combined Cooling/Heat/Power (CCHP)
Lighting Control
Micro Grid (DC) Monitoring
Plug Load Monitoring
Power Generation

Communications
Base Building Telephone

Public Address / Intercom
Base Building Wi-Fi

Digital Antenna Systems Hydraulic
Water Recycling System
Leak Detection
Flow Control / Monitoring
Toilet / Sink Flow

Parking Systems
Parking Management
Parking Assistance
Car Charging Systems

Building Services
Bathroom Services

Data Access for Services
Visitor Management

Building Envelope
Steel

Concrete
Glass (Capacitive)

Insulation

Tenant Improvements
Window Shades
Digital Signage

Projectors
White Noise Systems

Meeting Room Automation
Audio / Visual System

Power
Enterprise Data “IT”

OT & Telecomm

Isolated Building Systems Design Limits Energy Efficiency Gains



Network Architectures will mimic building power distribution

• More Cabling Required
• Controlled Access in IDF
• Greater IDF Cooling 

Requirements
• Power needed in IDF

• Less Cabling, patch cables to 
endpoints

• Allows for ring and daisy chain 
topologies

• Ceiling may be less secure, 
service requires ladder

• Less Cooling in IDF, lower cost 
switches

• Distributed Power required in 
ceiling 

Small network switches mimic J-boxesCentralized POE deployment 
must address NEC 726 Cable 
Heat Rise



Technology Standards Org Logo Power 
Delivery Data Delivery Usage

Fault Managed 
Power NFPA/NEC Bulk Power          

Kilowatts

Safety and 
Management

Data Only

Powers DAS 
and Network 

Today

Single-Pair PoE Ethernet Alliance 
/ IEEE 802.3 Up to 52W Up to 10 GB/s Future cable 

convergence

DC Microgrids eMerge Alliance 
and others

TBD
Expect up to 

90W
No

Eliminates 
Energy Double 

Conversion

Distributed 
Power Sources

TBD
others

Varies on the 
source TBD

Perimeter & in 
building power 

generation

Extended POE 
(X-PoE)

? ? 
Ethernet Alliance 

/ IEEE 802.3

TBD
Expect up to 

90W

Up to
1 GB/s

Bi-directional 
power 

transport

Bi-directional 
PoE (BPoE)

?? 
Ethernet Alliance 

/ IEEE 802.3

TBD
Expect up to 

90W

Up to
1 GB/s

Bi-directional 
power 

transport

Future Energy Technology Trends for Buildings

?





AGILE-CORE: A Reference Architecture

Taking the cost and 

complexity out of DC 

Buildings

Use a combination of different “DC” and low

voltage products and solutions taken from

different markets and industries.

PoE and
X-PoE



Additional Reference
2024 Q2 Edition of ICT Today

https://emflipbooks.com/flipbooks/BICSI/ICTToday/AprMayJun_2024/


CiscoLive 2018

I’m no Futurist… But It’s a Logical Evolution

Keynote Futurists:
Amy Webb
Dr. Michio Kaku



Thank You
Luis Suau
Chief Business Officer
Sinclair Digital
LSuau@Sinclair-Digital.com


