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YOUR VOICE MATTERS

WE WANT TO GET YOUR INPUT AND 

FEEDBACK TO HELP US ANSWER YOUR 

QUESTIONS AND IMPROVE OUR 

MESSAGE 

COMMENT

Comment and ask questions during the 

presentation

OPINION POLL

Take the poll at the end of the session 

and we’ll share the results with you

REACH OUT

Reach us at our social channels as we 

build a discussion where you contribute

SHARE

You build your credibility sharing this 

content with your partners and clients



VALUE PROPOSITION

THERE’S NO SINGLE REASON WHY OWNERS CHOOSE PoE FOR INTELLIGENT BUILDINGS

WHY EXPERTS AND OWNERS ARE CHOOSING PoE AND INTELLIGENT BUILDINGS



About Me

Background Summary: 
40+ Years of IT Expertise:  26 Year Cisco veteran who played a key role in the research, 
development, and commercialization of the Cisco Digital Building Solution (2011-2020). 
Resides in Fort Lauderdale, FL

Luis Suau
lsuau@sinclair-digital.com

(954) 579-8737

mailto:lsuau@sinclair-digital.com
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Variety of IP/POE Digital Building Endpoints

IP Call Tower

IP Call Stations

Status Signs

Temp Sensor

Ceiling Fans

Cameras

HVAC VAV’s

Touchscreen

PC’s
Curtain Motors

Window Blind

Shade Motors

Horns and Sirens

Facial 

Recognition

Systems

Entry Barriers

And TurnstilesPOE Displays

Biometric

Door Locks

Badge

Readers

Power

MeterLight Fixtures

Clocks

Intel NUCs Hospital Room

Patient Display

Raspberry Pi

POE Hat

Environmental

Sensor Hubs

USB-C Chargers
Shot Detection NFC ReaderRFID Reader

Phones

Meeting Room

Nameplate

Access Points

“Complexity tends to be proportional to project size”

https://www.valcom.com/Products/helppoints/vip9890alem.htm
https://www.youtube.com/watch?v=qVGStu5LeUY
https://www.deltacontrols.com/products/hvac-controls/ethernet-poe/power-over-ethernet-controllers-dxc-poe/dvc-v322-poe
https://www.distech-controls.com/en/as/products/eclypse/connected-controller-series/related-products/connected-vav-controller/
https://www.thinlabs.com/products/poe-computers-thin-clients
https://www.somfysystems.com/en-us/products/1860326/sdn-power-over-ethernet-poe-gateway
https://www.valcom.com/Products/speaker_ts/ceilspkrs.htm
http://www.valcompagingproducts.com/catalog/model_VIP-130L.htm
https://www.avnu.com/pf-series-displays-brightsign/pf15h1b-15-inch-one-display-poe/
https://www.asmag.com/showpost/15035.aspx
https://www.rfideas.com/support/product-support/pcprox-plus-eip-poe
https://www.jacarta.com/
https://www.businesswire.com/news/home/20130930005028/en/Hill-Rom-Selects-AIS%E2%80%99s-Open-Platform-Touch-Screen
https://www.raspberrypi.org/products/poe-hat/
https://avtech.com/Products/Environment_Monitors/Room_Alert_3E.htm
http://www.networktechinc.com/environment-monitor-micro.html
https://www.coolgear.com/product/45w-usb-type-c-poe-splitter-powering-pd-devices
https://www.usbgear.com/CG-POESPL90.html
https://www.stanleysecuritysolutions.com/wp-content/uploads/2018/04/Active-Shooter-Detection-Product-Specifications-Flier.pdf
https://www.usmartcards.co.uk/orbit-ip-poe-nfc-smart-card-reader.html?___store=us
https://b2b.harting.com/ebusiness/en_us/RFID-Reader-RF-R200-PoE/20911061101
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How do the endpoints behave?

• IPv4 vs IPv6

• DHCP vs Static Addressing

• Broadcast vs Unicast

• Autonomous vs Server Dependent

• If Server Dependent:

• Cloud

• On-Prem

• Physical

• Vertualized
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Will the Network be Isolated or Integrated?

• Safer
• Harder to Manage and Upgrade
• Difficult to Integrate with IT systems

• Requires cooperation with IT
• Subject to IT policies and guidelines (InfoSec)
• Allows for Integration with IT Systems 

AV/telephony, calendaring, access control, etc.



Is the Network Centralized or Distributed?

• 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 
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POE Lighting & UL-924

The Emergency Lighting part of the network is generally designed by POE lighting 
partners such that the network switch is passive and plays no control role; 
therefore the switch has no requirement to be UL-924 listed. POE Lighting partners 
are aware of these design considerations. Local AHJ Acceptance will dictate 
option utilized. Options:
 

1) Uncontrolled Emergency Lighting (lights always on, no control)
Requires switch power from UL-924 Listed UPS
 

2) Controlled Emergency Lighting (UL-924 LED Driver) 
https://www.igor-tech.com/news-and-insights/news/igor-awarded-industrys-first-central-ul-924-
certification-for-a-poe-solution
Note: Control Provided by Igor Software Platform
 

3) Unit based battery pack on UL-924 light
Dependent on POE Lighting partner. The network switch is passive just like an 
electrical junction box.
https://www.iotaengineering.com/poecp12v1a.html
https://www.platformatics.com/wp-content/uploads/2019/03/ELN-CS-3-26-19v1.3-edd.pdf
 

4) Hybrid POE – Line Voltage Approach

IOTA

Molex
EM-Lighting 
Bypass

POE Texas

Reference Only - Discussed in other section

MHT

https://www.igor-tech.com/news-and-insights/news/igor-awarded-industrys-first-central-ul-924-certification-for-a-poe-solution
https://www.igor-tech.com/news-and-insights/news/igor-awarded-industrys-first-central-ul-924-certification-for-a-poe-solution
https://www.iotaengineering.com/poecp12v1a.html
https://www.platformatics.com/wp-content/uploads/2019/03/ELN-CS-3-26-19v1.3-edd.pdf


Switch Power and Resiliency Considerations

Cisco Catalyst 9200/9300

Other Network Considerations:

- Switch Boot Time

- Power System hold up time (switch brown-out tolerance)

- Compliance markings to meet NEC

Lantronix SM24TBT2DPA

POE Texas GBTS-28-24-M 

POE Texas
GBTS-10-8-M-V2

Lantronix
LSS2200

Luum.io XS-108H

← Line Voltage/AC Example

← Line Voltage/AC or DC Example

← DC Example

DC Examples



Network Architecture Topics

This Photo by Unknown Author is licensed under CC BY

DHCP vs Static Addressing
• Implication to speed of building cold boot

Network Segmentation and VLANs
• Use of VLANs, Firewalls, Policy/ACL’s, and other 

networking features is fundamental to protect the 
network

Advanced Topics (Enterprise implementations)
• Network Access Control (device profiling)
• IETF Manufacturer’s Usage Description
• Software Defined Architecture

This Photo by Unknown Author is 

licensed under CC BY-SA

Rat Hole Alert!

The larger the project, the 
greater the complexity. 

Seek Network Architects 
and Consultants for help.

Reference Only – Consult your Network Architect

http://www.cam.ac.uk/research/discussion/opinion-what-men-would-do-to-fix-the-workplace-equality-gap
https://creativecommons.org/licenses/by/3.0/
https://commons.wikimedia.org/wiki/File:Common_Rat.jpg
https://creativecommons.org/licenses/by-sa/3.0/


Systems Integration and 
other complexities

This Photo by Unknown Author is licensed under CC BY-SA

• Is integration led by the lighting 
partner or a 3rd party?

• Are API’s well documented?
• Do API’s meet security criteria?
• Is integration system to system or 

coordinated through middleware?
• What protocols may be involved?

• https
• COAP
• MQTT
• BACnet
• ModBus
• JSON

This Photo by Unknown Author is 

licensed under CC BY-SA

Rat Hole Alert!

The larger the project, the 
greater the complexity. 

Seek Network Architects 
and Consultants for help.

Reference Only – Consult your Network Architect

https://geobrava.wordpress.com/2018/03/22/it-integrated-systems-revenue-will-reach-12-3-billion/
https://creativecommons.org/licenses/by-sa/3.0/
https://commons.wikimedia.org/wiki/File:Common_Rat.jpg
https://creativecommons.org/licenses/by-sa/3.0/
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Digital Electricity and similar emerging Power 
Distribution Technologies

Tx Rx
DE

(class 2 power)

AC or DC In 

(class 1 power)

AC or DC Out 
(class 1 power)

Voltserver Digital Electricity
Pulsed DC Power (Packet Energy Transfer)

● Safe to Touch
● NRTL listed NEC 62368-1 limited power source

○ As a listed limited power source, it 
qualifies to be installed under NEC Article 
725

● Each Pulse Packet checks for:
○ High Current
○ Ground Fault
○ Arc Fault
○ High Resistance (loose connection)
○ Touch (resistive load)

● Range up to 2KM
● 500W at 1K ft on 1 pair 18AWG cable

2023 National Electric Code

Article 726 Established Fault Managed Power as 

Class 4 Power

• Must manage fault to IEC shock curve

• Power up to 450 Volts

• AC, DC, or hybrid

UL 1400-1 Standard for Transmitting and 

Receiving equipment from a manufacturer

• Not an interoperability standard exists

• Tx and Rx must be certified together as a 

system

UL 1400-2 Standard for Cables

• May share cable path with low voltage
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The importance of Lab Testing and Staging

• Prototype the deployment
• Reduces Risks, work out control details

• Validate network and endpoint connectivity and 
functionality

• Preplan as much as possible:
• Addressing, Labelling

• Preconfigure as much as possible
• Reduces the number of times that 

devices must be touched along the 
installation process

• Maintain documentation along the way 

Plan, Plan, Plan!



Cabling

• Wire Gauge is important
• Digital Electricity/FMP

• Vet cabling Digital Electricity cabling requirements with 
VoltServer. Cable Gauge will vary with distance and 
power load.

• Prefer Outside rated cable in vertical riser applications to 
survive water leaks during construction.

• POE
• Application is high-power, low-data. 22AWG Cat5e or 

Cat6(1G) tends to be best for dealing with power loss 
over distance

• Prefer UTP over STP. At longer distances STP have 
observed issues (possibly due to EMI)

• Test and verify all field connections. Follow BICSI 
standards. If bundling pay attention bundle size, 
ampacity, and heat rise applicable to 2017 NEC®

• Use factory made cables where possible to minimize 
field terminations. Improve reliability, speed installation.

18AWG Digital Electricity cabling Digital Building – Centralized Deployment



Documentation

• System High-Level Description
• Description of Systems Installed and 

Behavior (particularly UL-924)
• Records Drawings: 

• Network Topology, Addressing, and 
Configuration Specifics

• Cabling Layout, Pathway, and Space 
Designs

• Electrical line diagrams and PDU 
configuration

• Other System Documentation and Manuals

• Lighting Specific:
• Reflective Ceiling Plan (RCP)
• Fixture Schedule
• Sensor Documentation
• Controls Narrative
• Sequence of Operations
• API’s

• Endpoint Documentation as available
• IP Addresses (if static)
• MAC Addresses
• Configuration Details

• Integration Documentation
• Service Contacts and Support Details

Refer to ANSI/BICSI 0007-2020 ICT Design and Implementation Practices for Intelligent Buildings and 

Premises https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-007-iot-intelligent-

building

Reference Only

https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-007-iot-intelligent-building
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-007-iot-intelligent-building


Labeling

This Photo by Unknown Author is licensed under CC BY-SA-NC

• Labeling is fundamental to Verification, Testing, and Maintenance
• Key to project documentation
• Follow TIA-606-C 

https://global.ihs.com/doc_detail.cfm?&item_s_key=00142041&item_key_date=820611&input_doc_number=TIA%20606%2DC&input_doc_title=

Reference Only

http://www.crookedbrains.net/2008/03/spaghetti-cabling-need-for-cable.html
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://global.ihs.com/doc_detail.cfm?&item_s_key=00142041&item_key_date=820611&input_doc_number=TIA%20606%2DC&input_doc_title=


Fundamentals of PoE 
Lighting and Automation 

By the PoE Consortium



Who are we?

Joe Herbst
CTO - PoETexas

Akram AK Khalis
CTO - MHT



Why PoE for Buildings?

100% less Conduit

60% less Copper

Controls come for free

Lower Cost to install



What is PoE ?
• 18-year-old, stable & mature technology

• Up to 90+W of power & 1Gb/s data in one cat6 wire

• Inherently safe, physical security (no wireless hacks)

• Intelligent distribution of power and data



Network Architecture Model

Node (PD)

192.168.71.5

A0:22:10:4E:00:23

Node (PD)

192.168.71.6

A0:22:10:4E:00:24

Servers

Router  (just one!)

192.168.71.x

Laptop

Network Switch
(PSE)

Field 

UIX’s

Shades

Cameras



Power Source Equipment

Adds power to a set of wires 

but keeps the signal

Able to regulate max power on 

each port 

Able to restart port

Instant addition of power to the 

cable to support EM lighting



What is a PD?

In the PoE world... a PD is the "Powered Device"

Figure 1.  Heath Stewart, Analog Devices. https://www.analog.com/media/en/technical-documentation/tech-articles/lt-journal-article/LTJournal-V21N2-01-df-

LTPoE__Heath_Stewart.pdf

Data

Power

Power or Power & Data... over a 

single category cable.

Any low-voltage device needing 

power and communications 

could be a PD.

Extracts power away from data

Negotiates for the power 

required



PD Requirements : Power

Maximum cable length  = 100m / 328ft 

AF used by most VOIP phones 

AT used most by video cameras

BT used by lighting and tablet/laptop 

charging 

They are all backward compatible 

with legacy Ethernet which makes 

them extremely reliable

POE++



Lighting
Constant Current vs Constant Voltage



What is a Light Emitting Diode?

• Equivalent to backflow valve in water flow, 

from Anode (+) to Cathode (-)

• Light output (luminous flux) is proportional to 

the (forward) current



Current Limiter Required

• To avoid meltdown – there must be a current limiter in the system.
• Constant Current:  done with an electronic circuit inside driver (efficient)

• Constant Voltage:  done with a resistor inside fixture. (inefficient)

• The Power = Voltage * Current 
• LED’s brightness is defined by current

• Heat density and the heat sink design are critical

Constant 

Current Driver
Constant 

Voltage

Driver

This is why CV is not as 

efficient as CC



Comparison

CC: Current limited by DRIVER

• Pro’s 
• 20-30% more efficient (lumens / 

watt)

• Higher Precision

• No flicker

• Cons
• 1 fixture per node output unless 

all the same fixture and more 
than 3 fixtures

CV: Current limited by DEVICE

• Pro’s
• Multiple fixtures per driver (wired 

in parallel aka daisy chained)
• Different types of fixture on same 

driver

• Con’s
• Potential for flicker (depends on 

fixture)
• 20-30% less efficient (lumens / 

watt)



• Ambient 

• Entire room

• Uniformity

• Safety

• Accent

• Draws focus

• Creates affect

• Task

• Detail work

• Reading

• Independent

3 Types of 
Lighting
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2700K 5000K

70 CRI 90 CRI

Color Rendering Index (CRI) 

is a measurement of how 

natural colors render under 

an artificial white light source 

when compared with sunlight



Good lighting with controls creates an emotional connection to the space



Applications of PDs : Lighting

PoE driver inside fixture

Just cat6 wiring

Typically, more expensive

 Fixtures > 50W 
PoE driver outside  fixture

Cat6 + AWG18 wiring

Typically, less expensive

 Fixtures < 50W  
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Lighting

Occupancy 

Statistics

IoT Sensor Data

PoE unifies M-E-P but…..it disrupts the classic model



Call for cool

Call for heat

Call for cool

Call for heat

Call for fan

Raise/Lower shades

w
/o

 P
o

E
W

it
h
 P

o
E

One temp sensor per floor/building

One Sensor (light, temp, humidity) per room

Adjust Light Level



Stream video to disc or cloud

Brighten Lights to 100%

Email / Text if after hours

w
/o

 P
o

E
 

w
it
h
 P

o
E

PoE Camera 

One Sensor (light, temp, humidity) per room

Stream video to disc or cloud

Contact HVAC to adjust temp



PoE: It brings worlds of information together!!!



Thank you



SECTION 
BREAK

Courtesy of the Sinclair Marriott

Break – 10:15 – 10:30 am



ABOUT ME
I have been a pioneer in the Power-over-Ethernet Lighting Space. Co-founder of 

the company, NuLEDs, the company that developed and introduced the first 

network-controlled PoE lighting system. Her background includes over 35 years 

in the electrical industry as an electrician, contractor and lighting specialist

Sr Field Applications Engineer at Mecho

Lisa Isaacson



NAVIGATING THE 
DESIGN PROCESS



Project Planning

PoE Components

Players Involved

Things to Consider

01

02

03

04

Construction Drawings & Docs

05

06

Project Implementation



PROJECT PLANNING PHASE

Intelligent Building Considerations

• Design Consultants

• Selecting Intelligent Building Systems

• IT and OT Systems

• Establish roles and responsibilities



PROJECT PLANNING PHASE

Architect and Owner Establish Design Parameters

• What is needed

• When it is needed

• Quality desired

• Sustainability

• Project Budget



SCHEMATIC DESIGN PHASE 

Code Considerations: 
Key Codes that Apply to Design and Installation of PoE lighting:

• Electrical Code: 

• Building Code:

• Energy Code: State and Local Licensing 

• Division 26 vs 27

• Emergency Lighting



Project Planning

PoE Components

Players Involved

Things to Consider

01

02

03

04

Construction Drawings and Docs

05

06

PoE Implementation



Components 

• PoE Switches
• PoE Drivers
• Cable
• Fixtures
• Shades
• Controls
• Sensors

Other Devices….

Designing for Success



Project Planning

PoE Components

Players Involved

Things to Consider

01

02

03

04

Construction Drawings and Docs

05

06

Project Implementation



RECOMMENDED 
BEST PRACTICES

• Plan for PoE lighting and other intelligent building systems 
from the onset of the project

• Conduct a design charrette involving all stakeholders

✔ Stakeholder Responsibilities
✔ Corporate Standards
✔ Preferred Topology
✔ Level of Systems Integration



Components and Responsibility

• Installing switches
• Commissioning switches
• Installing cabling
• Terminating and Testing cables
• Mounting PoE drivers
• Commissioning  Drivers
• Sensors and wall controllers
• Installing lights

Designing the Responsibility Matrix



Once the drawing phase begins, the Lighting Designer will begin to lay out the fixtures based on the design rules produced 

by the low voltage designer. Throughout the rest of the drawing phase there should be constant communication between 

the team as revisions and new requirements become known.

Lighting Designer Electrical Engineer Low Voltage Designer

• Establish lighting levels required

• Design lighting layout in 

coordination with architect 

• Select light fixtures

• Select light temperatures and 

finishes

• Place emergency lighting on 

drawings for permit

• Coordinate with LV designer to 

ensure all distribution systems 

have adequate power

• Coordinate with LV designer to 

coordinate layouts

• Place distribution systems in 

drawings 

• Produce wiring/connection 

drawings for all LV systems

• Ensure all systems are 

compatible for communication 

and  collaboration

DESIGN: DRAWING RESPONSIBILITIES



Reduction/Shift of Scope

ELECTRICAL CONTRACTOR

Increase of Scope
LOW VOLTAGE CONTRACTOR

• High Voltage Devices and Wiring

• High voltage power to LV distribution systems

• Light Fixture Installation

• Battery Backup System installation

• Low voltage Lighting Wiring

• Racks and Patch Panels

• Wall Controllers and Sensors

Electrical Responsibilities

Ensure correct bidding parties

SYSTEM SETUP/COMMISSIONING
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IT Network vs OT Network



Is the Network Centralized or Distributed?

• 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 
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Framing

Rough-in MEP

Electrical/Mechanical

Back Boxes/Stub-ups

Electrical

Equipment Racks

Low Voltage

Low Voltage Cabling

Low Voltage

Switch Installation

Low Voltage

Drywall

Drywall Contractor

Lighting Installation

Electrical

Lighting Wiring

Low Voltage

FF&E Install

FF&E Installers

Shade Install

Shade Installers

Commissioning

Low Voltage/Manufacturer

01

02

03

04

05

06

07

08

09

11

10

12

CONSTRUCTION SEQUENCING CHANGES
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Project Implementation



Deliverables

• As built Plans
○ MAC Addresses
○ Zones
○ Wiring

• Spreadsheet Master Book
○ Devices
○ MACs
○ Cable/Port
○ Peripherals
○ Zones

•  PoE light fixtures and runs lighting level calculations

• Design Docs and Specs

Must-Have Docs:



Day 2
• Who is in charge

• Service Contracts

• Replacement parts



THANK YOU!

Lisa.Isaacson@mechoshade.com



ABOUT ME

Steve Cowles RCDD/NTS

Starts at – 2:40 pm

Product Manager at AEM Precision Cable Test, providing field applications support 

and training for customers on AEM’s test and measurement products. Involved in 

the ICT industry for 37 years, the last 24 focused on test equipment applications for 

Copper & Fiber Certification, WiFi, PoE, Ethernet and xDSL. Steve has been a BICSI 

member for 28 years and holds the RCDD and NTS credentials.

Product Line Manager
AEM Precision Cable Test



Specifications and Assuring 
Infrastructure Readiness

Correctly communicating the scope of the project up 
front and testing to ensure quality and compatibility 

with intended applications



Specifications/Scope of Work

The Specifications document defines everything about the project, and is 
essentially our “Go-To” when any questions arise about the scope of work 
to be performed and typically includes: 

• General Section

• Products Section

• Execution Section



Part 1 General

The General section lays the foundation for everything else and the other sections of the 
specifications document and typically includes the following information:
• Summary
• Related Requirements 
• Standards Reference
• Administrative Requirements
• Submittals
• Quality Assurance
• Delivery, Storage and Handling of materials related to the job
• Warranty



Part 1 General – Summary Section

Summary is where we provide a “snapshot” of the project. It should include information about the 
work to be performed and the list of what is included in the system being installed. The details of 
the included parts of the section are defined in detail in Part 2.



Part 1 General – 
Related Requirements/Standards Reference

The list of related requirements provides a baseline for construction specifications, codes and standards 
relative to the project that need to be adhered to. From firestopping to cabling support structures and 
installation methods, everything is key to a successful project. Note: Construction Specifications Sections 26 
& 27 as well as Section 25 may all apply and be part of the specifications document.



Part 1 General – Administrative Requirements

Defines coordination and communication during the project 
implementation for things like
• Coordination with other trades to avoid conflict
• Equipment placement relative to space
• Communication with architect/specifier, owner/customer or other 

stakeholders when there are conflicts with/deviations from 
Contract Documents



Part 1 General – Submittals

Provides reference point for process of submitting all required 
documentation and will typically include
• Product Data (manufacturer’s data sheets/catalog pages)
• Shop Drawings
• Installer Qualifications
• Manufacturer Installation Instructions
• Test Plan
• Field Test Reports
• Project Record Documents (location of outlets, frames, color coding, ER locations)
• Operation and Maintenance Data



Part 1 General – Submittals Section Example



Part 1 General – Quality Assurance

More than just a definition of the quality of product and workmanship, this covers all 
aspects of the project, the installer and necessary communication before/during/after 
the project and typically includes
• Site copy of each referenced document prescribing execution requirements
• Manufacturer’s qualifications
• Qualifications for 

• Installer, including manufacturer-specific training details, approval as an installer and credentialed personnel which installer 
must have on staff (RCDD, for example)

• Layout Responsibility incl preparation of drawings and field testing program development
• Installation Supervision (Installer 2, for example)
• Testing Supervision (RCDD/TECH for example) with documented training in equipment being used
• Field Inspector (RCDD or TECH for example)

• Products: Listed/classified/labeled as suitable for intended purpose
• Provide cabling system from single manufacturer or cabling & components designed for use as a system
• Provide major lighting mgmt. system components by single manufacturer
• Provide listing organization qualifications (OSHA recognized NRTL)
• Pre-installation conference prior to commencing installation



Part 1 General – 
Delivery/Storage/Handling and Warranty Sections

• Delivery/Storage/Handling specification ensure product remains in good condition 
until installation commences

• Warranty typically includes product as well as manufacturer extended warranty for 
the cabling system to ensure support for future use



Part 2 Products

The Products section is a crucial component of the specifications as it provides the 
specific details on all aspects of what is being installed, for example:
• PoE Lighting Control System
• Network Switches
• PoE Motorized Window treatments
• Support System Design
• Pathways
• Copper Cable and Terminations
• Communications Equipment Room Fittings
• Identification Products (labeling tool/labels, Standards compliance)
• Source of Quality Control including factory testing of cables per Standards



Part 2 Products – Section Example



Part 3 Execution
Execution defines the installation itself, including specifying compliance to 
applicable Standards and typically includes:
• Examination of project conditions and completed work
• General Installation specifications for applicable standards/construction specifications, 

firestopping, raceway, etc.
• Installation of Lighting Management Equipment
• Installation of Pathways
• Installation of Equipment Cabling
• Grounding
• Field Quality Control - Visual inspection and field cable testing with Certification Tester
• Identification – Standards compliant labeling throughout the system, cabling 

administration drawings and records
• Demonstration
• Maintenance - Software/hardware service agreement, tech support, upgrades and final 

testing



Part 3 Execution – Examples



Part 3 Execution – Examples



What is Infrastructure 
Readiness?

When considering the underlying physical cable plant that 
supports the development of a smart building, there are different 
types of cabling, each with its own set of requirements for 
certification and testing to ensure infrastructure readiness from 
both a pre-development  and post-development perspective:

• Ability and Readiness to Support IoT Devices and their 
cable management 

• This can be Four-Pair and Single-Pair Ethernet, and Fiber 
Optic, including Hybrid Powered Fiber

• How devices are powered -  via Power over Ethernet (PoE) 
or Single-Pair Power over Ethernet (SPoE) or Hybrid 
Powered Fiber



Key Drivers for Smart Building Systems

✔Combine many disparate building 

systems into a single platform

✔Optimize operations, maintenance 

and overall cost



Times have changed….
• Could noise on the link affect overall 

performance?

• Will this link support the multiple speeds 
required ?

• Is this link capable of supporting power over the 
same cable the network data is on?

Test Parameter Considerations for Smart Buildings

Testing needs have evolved just as the modern
network infrastructures of today has evolved



WAP

Display

Occupancy 

Sensors

LED Lighting  

Shade Control

Phone, Client, 

Monitor 

PoE Infrastructure

389

192

15

89

10

40

Total 755

2,312 SQM

68 m

34 m

Security Camera 12

Access Controls 8

Demanding More from the Network Infrastructure

Thousands of meters of cable 
to support data and power 
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Overview of Testing Needs
ANSI/TIA 1152-A / IEC 61935-1

TIA-568 / ISO 11801

Pass/Fail

ANSI/TIA 1152-A  / IEC 61935-1

TIA-568 / ISO 11801 

Optional Parameters (++) or(+)

Pass/Fail

TIA 1152-A / IEC 61935-1

TIA-568 / ISO 11801

Additional Parameters

Informational Only

Additional Testing for IB Support

Configurations Channel, Permanent Link, MPTL

Field Test 

Parameters

Length**, Delay, DC Loop 

Resistance**, Insertion Loss, Return 

Loss, NEXT, PSNEXT, ACRF, 

PSACRF, ACRN**, PSACRN**

DC Resistance Unbalance

(in Pair & Pair to Pair),

TCL**, ELTCTL**

TDR to Fault Location for  RL, 

NEXT, Shield. 

Impedance 

2.5/5/10GBASE-T

PoE 802.3 af/at/bt, UPoE

Hybrid Powered Fiber

**Note: Some field test parameters are required under one standard, but optional/not required under another



Resistance Requirements for Channels 
to be compliant for PoE delivery

• Specified in ANSI/TIA-568.2-D and TIA TSB-184A D3.0

• DC Loop Resistance for Cat3/5e/6/6A shall not exceed 25 Ohms

• Included with Certification pass/fail. Optional under ANSI/TIA-1152-A, required 
under IEC 61935-1.

• DC Resistance Unbalance <200mOhms or <3% of Unbalance in pair 
(750mOhms)

• Optional with certification as a pre-qualifier for PoE support

• DC Resistance Unbalance between pairs <200mOhms or <7% of unbalance 
between pairs

• Optional with certification as a pre-qualifier for PoE support

• DC Resistance Unbalance tests are NOT a PoE test



Why Resistance Matters - I²R Power Loss

• In an ideal circuit, the power applied to the link would be delivered to the endpoint 
(load) with no energy wasted or dissipated in the wiring or components along the path

• Real circuits, however, have resistance. Even a small amount can cause electrical losses 
dissipated as heat

• These losses can be calculated by using the current squared multiplied by the resistance 
(I²R)
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Importance of Testing for Smart Building Needs

• Remember those optional tests 
we just talked about?

• A cable that passed a 
“standard” autotest …….



Importance of Testing for Smart Building Needs

• May fail an autotest with 
the optional parameters 

• This underscores the 
importance of complete 
testing to ensure support 
of the IoT technologies 
that will be deployed  to 
avoid problems during 
device install



Category Cabling Factors

Installing devices on a legacy system or considering use of lesser categories 
of cabling?

✔ Cat6A was designed such that it is assured to support all GBASE-T link 
speeds up to 100m



Resistance – Wire Size Matters

• Cabling
• Typical Cat5e and Cat6 Cabling is 24AWG (minimum recommended size for PoE)
• Typical Cat6A is 23AWG (Better for PoE)
• 22AWG cables exist which are designed for extended distance and power
• Solid conductors are recommended

• For new installations, consider using 22AWG if:
• The system is expected to require power exceeding 60W during the life cycle of the 

building
• Future flexibility is desired in the types of systems which could be supported

• Heating considerations
• Higher resistance = more heat generated



• Things can go wrong
• PSE misconfiguration
• PSE overprovisioning
• Not enough power at the PD

• And, there’s always the blame game 
to deal with when something doesn’t 
work

• When something doesn’t turn up, who’s 
likely to get the phone call…

• Ability to perform load testing is 
critical

• Exonerate the cable infrastructure
• Be the hero and find problem domain

Ability to Perform PoE Load Testing is 
Critical



• PoE Load Test validates the Real Power received at end point device

PoE Load Testing



• MultiGigabit Link Speed SNR Testing with PoE Load

• Fiber Optic Testing, including Hybrid Powered Fiber

• Network Connectivity Testing (Wired & WiFi)
• IP/MAC address discovery

• DHCP, DNS, Subnet of connected LAN

• Switch Detail with port/VLAN, capabilities

• Ping, Traceroute, TCP Connect

• WiFi SSIDs with channel and RSSI, roaming signal strength testing

• Re-testing of the cabling system over time can help 
ensure performance is still at acceptable level to 
provide adequate support for current and future 
applications

Other Testing Considerations



• Provides end customer a proof of 
quality

• Protects the installer

• Supports manufacturer’s system 
warranty

• Includes complete test results, details 
about the equipment used, test 
configuration and application 
compatibility
• Copper Certification including DC 

Resistance Unbalance
• Fiber Certification including Hybrid 

Powered Fiber
• MultiGig Ethernet SNR Test with PoE 

Load

Smart Building Test Results Documentation



• Detailed Specifications provide a clear picture of what is expected for 
all parties involved. This can avoid time-consuming and costly 
interruptions/change-orders during the project.

• Communication prior to installation commencement, during the 
project and in the project wrap-up is critical.

• With the changes in technology is increasingly important to have test 
equipment which can adapt to new methods of testing.

• Having test equipment purpose-built for smart building infrastructure 
testing will help ensure the cabling system will support the information 
transport and power applications for which it was designed, as well as 
future applications.

Conclusion



SECTION 
BREAK

Courtesy of the Sinclair Marriott

Lunch – 12:00 – 1:00 pm



PUT IT INTO 
PRACTICE

Connect With Us

Three Working Sessions:

Conference Room – Joe & John

Multi-Tenant - Tyler

Office – Lisa & AK

Equipment Petting Zoo - Steve
 - Class 4 Power

 - Testing & Verification

 - Switches & Nodes



SECTION 
BREAK

Courtesy of the Sinclair Marriott

Q&A Break – 3:00 – 3:30 pm



Lessons Learned



ABOUT ME

I spent over 10 years in the residential A/V industry when a client asked if I 

had ever heard of PoE lighting. Like many others at the time I hadn’t but after 

a bit of discussion I now work for that client and have over a million sq/ft of 

projects under our belt. 

Project Manager/Technical Advisor– Walsh PoE

John Jung



Topics

• Documentation

• Programming and 

Commissioning

• Creating an as-built and 

handover

• What have we learned?



Good 
Documentatio
n is VITAL



Documentation

• System High-Level Description
• Description of Systems Installed and 

Behavior (particularly UL-924)
• Records Drawings: 

• Network Topology, Addressing, and 
Configuration Specifics

• Cabling Layout, Pathway, and Space 
Designs

• Electrical line diagrams and PDU 
configuration

• Other System Documentation and Manuals

• Lighting Specific:
• Reflective Ceiling Plan (RCP)
• Fixture Schedule
• Sensor Documentation
• Controls Narrative
• Sequence of Operations

• Endpoint Documentation as available
• IP Addresses (if static)
• MAC Addresses
• Configuration Details

• Integration Documentation
• Service Contacts and Support Details

Refer to ANSI/BICSI 0007-2020 ICT Design and Implementation Practices for Intelligent Buildings and 

Premises https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-007-iot-intelligent-

building

https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-007-iot-intelligent-building
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-007-iot-intelligent-building


Examples of 
good 
documentation



Example of BAD 
documentation



Labeling

This Photo by Unknown Author is licensed under CC BY-SA-NC

• Labeling is fundamental to Verification, Testing, and Maintenance
• Key to project documentation
• Follow TIA-606-C 

https://global.ihs.com/doc_detail.cfm?&item_s_key=00142041&item_key_date=820611&input_doc_number=TIA%20606%2DC&input_doc_title=

http://www.crookedbrains.net/2008/03/spaghetti-cabling-need-for-cable.html
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://global.ihs.com/doc_detail.cfm?&item_s_key=00142041&item_key_date=820611&input_doc_number=TIA%20606%2DC&input_doc_title=


• Build from the Controls Narrative
• Controls Best Practices
• Engage with the end customer, not the 

GC. (Call backs can be avoided here)

• Connecting Inputs to Outputs
• How do they interact?

• Crucial Documentation
• Combine all field drawings into one 

master drawing.
• Compare As-built connection list with 

your design docs to ensure proper 
labeling.

• Creating Your First Back Up
• Save early, save often.

Programming/Commissionin

g



• Testing and Commissioning Best 
Practices

• Walk through device by device to 
double check functionality

• Let it run for a few days to find any bugs
• LABEL EVERYTHING!!

• Switches
• Cables
• Light switches
• Power cords in racks

• Necessary Documentation:
• Create As-Built Drawings and Tables of 

Devices
• Collect Manuals, Cut Sheets, 
• Back Up’s of Configurations, Control 

Systems, and any Files

Programming/Commissioning 
(cont.)



• Show exactly where devices are 
located. 

• Show paths of cabling.(Blue Line)

• Provide any information that 
would be helpful for service.

• Create legends on your drawings 
that show detailed info. 

Creating As Builts



• Schedule with your 
manufacturer in advance

• Expect & Demand 1-2 hour 
training with owner/GC
• Where are the switches?  

Servers?  Devices?

• How does the system operate?

• How can you break the system?

• Video the Training

• Create a Share Folder

• Offer Ongoing Services & What 
To Expect from the Warranty

• Create a Golden Configuration 
and File it with Manufacturer

Client Handover



What have we learned?



• Always support your cables

• Use back boxes for 
connections and to make 
finding wires easier in hard 
ceilings

• Use painters tape and a 
sharpie to label fixture with 
node number.

Installing lighting and 

cables



Do’s

• Plan for scalability

• Ground and bond your 
equipment!

• Keep master drawings up to 
date

• Label everything

• Know your system

Don’ts

• Underestimate install and 
commissioning time.

• Hide nodes in hard ceilings.

• Use zip ties.

• Overdesign the system

Do’s and don'ts  



• Who is pulling cable?

• Who is installing light fixtures?
• Who is installing back boxes?

• Who is connecting the fixture?

• Whose responsibility is it if it 
doesn’t work?

• Scope of work and exclusions 
should be clearly called out in 
your proposal or contract. 
Minimize finger pointing.

Roles and Responsibilities



SCHEDULE 
CONSIDERATIO

NS
SERVER ROOM

(MDF / IDF)

COMPLETE WITH “DRY 
IN”

• CONSTRUCTION 
CLEANED

• DOOR INSTALLED

• TEMPORARY POWER IN 
WALL



SECTION 
BREAK

Courtesy of the Sinclair Marriott

Q&A & Petting Zoo
 – 3:30 – 4:00 pm



DESIGNING FOR 
POE AUTOMATION 

AND LIGHTING
Please feel free to ask question 

And 

Enjoy our Petting Zoo

Ask About CE and GBCI Credits 
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