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Before we begin...

4 N

During the Webinar
e Attendees will be muted
e Please use the chat feature in the

control panel to submit questions to
LDL staff

e The presenter will pause to address
guestions every ~10 minutes

& Please participate in the online poII5/

4 N

Following the Webinar

e Please take the short survey

e Arecording and the slide deck will be
posted on LDL’s webpage

e Reach outto
LightingDesignLab@seattle.gov with
comments or questions.
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Who We Work With

End-Use
Customers

Trade
Allies

Design
Allies

s -

It takes a village...
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LDL’s Four Core Service Areas

EDUCATION &
TRAINING

TOOLS &
RESOURCES

A e

TECHNOLOGY
EVALUATION

L
2N

INFORMATION
AGGREGATION
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Instructor Background

Lehigh University, B.S.

o Computer Science & Business

Penn State University, Meng.

O Engineering Management

Armando Berdiel Chavez, M.Eng., LC LUtron EIeCtronICS (PA)

Technical Development Supervisor

0 Systems Support
o0 Lead Project Coordinator

Pa

Pearl Street LED Systems (NJ, NY) A

O Project Development Engineer i"
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Time for a Quick Poall...

Enough about me...

Let’s talk about you...
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Setting the Stage




Two Functions, One Cable

PoE delivers Power and Data AC / Line Voltage delivers
Power

LED Driver ’4
Model:12-18W g ' r
INput:ACB5-265V/50-60Hz
1L Output:DC300mA £ 5% 36-72V

}cu@@wx

g ! v v |

PoEy

4 Power
Access Point \
Power
Power over Ethernet
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Voltage Drops on Current Conversion

Converter

Image by MDPI

S

230V AC
110V AC

Image by EE Publishers

AC branch power

Optional on-site DC power

DC ceiling

% Occupancy and
daylight sensors W~

HVAC
“actuator—__

Inverter

I AV devices t\

§F———— _ and security

L] .
a5 1T wireless

- Powersupply —8 = access device
B, e A |
i Lights |
e

Room
controls




Infrastructure for the Technologies of Tomorrow

L

Lighting Devices & Controls

'y
N ¥

Within a Building

.____

Other Building Technologies & Controls

Beyond a Building

J

Utility Demand Response Program

Courtesy of DLC: Interoperability for Networked Lighting Controls (May 19 2020)
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Connected Lighting Prospectus for Buildings

NLC NEBs as Secondary
Business Opportunity

5.13%

41.03%

30.77%
W Very likely I Somewhat unlikely
B Somewhat likely I Very unlikely,
~ Possibly likely net responses 0%

LEDs Magazine SSL “State of the Industry” 2020 Survey

The 1-9-90 Rule

Il 1% Energy &
Resources

9%: Space & Layout

Il 90%: Wellness &
Productivity

[l +100%: Revenue &
Opportunities
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https://www.ledsmagazine.com/leds-ssl-design/article/14173085/state-of-the-industry-survey-reveals-optimism-for-ssl-and-applications-magazine
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We block out the
voices trying to give
us new information

Up front cost

Customer
doesn’t need it

Cost-Focused Stakeholder OR Implementer

Too
complicated

Too time
consuming

Design Ally:

| can’t remember the last time |
didn’t spec an NLC product...

End-Use Customer:

| need integrated
solutions...

—
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Learning Objectives

»

»

= Understand PoE Lighting Systems Architecture
= Awareness of the current state of the PoE
Industry & its Standards

= |dentify key benefits and applications
for PoE Lighting technologies

= Discern the PoE Lighting role in a
smart building ecosystem

b s
Vg™ e
Yy,
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Terms, Definitions, Technicalities




Base PoE Terminology

= PSE
= Power Sourcing Equipment
= PD

= Powered Device

Institute of Electrical and
Electronics Engineers (IEEE)

= Standard 802.3xx
Mid-Span & End-Span/Point

ﬁlighting design lab



PoE Power Sourcing Equipment

Image by FS United States

a

PoE Network Switch

Non-PoE Network Switch

—— Data + Power

PoE Splitter

AC

Non-PoE Device

a

POE Injector PoE Splitter

Data

o0
Non-PoE Device

— Power
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Ethernet Cable - RJ45 — and Cats

CATEGORY SHIELDING
Cat3 Unzhielded
Catz Unshielded
. R\]45 Cat 5e Unshielded
Cati Shielded or Unshielded
= 8 wires, T-568A&B Cat6a Shielded
Cat7 Shielded

= Cats — 100Mbps to 125Mbps ig
-&-- _.
= Cat6 — 10Gbps @55m T

. _.“f ‘;T'«-:-‘.
=

ETHERNET CABLE PERFORMANCE SUMMARY

MAX TRANSMISSION SPEED (AT 100 METERS) MAX BANDWIDTH
10 Mbps 16 MHz
10/100 Mbps 100 MHz
1000 Mbps / 1 Gbps 100 MHz
1000 Mbps / 1 Gbps =250 MHz
10000 Mbps / 10 Gbps 500 MHz
10000 Mbps /10 Gbps 600 MHz

Detailz to be releazed later

-

= Patch vs. Crossover Cables &
Patch Cable/Straight Through Cable
Wiring Scheme Crossover Cable Wiring Scheme
Connectar A Connector B Connector A Connector B
Pin 1 [ F ¥ & & & iF &F Pin 1 Pin 1 Pinl
Pin2 (NI Pin 2 Pin 2 Pin 2
Pn3 [ & ¥ F F F F | Pin3 Pin 3 Pin 3
Pind I Pin 4 Pin 4 Pin 4
Pin5 [ 4F & F F &F  F  F | Pns Pin 5 Pin 5
Pin I Pin 6 Pin 6 Pin 6
Pin7 [ & & ¥ F F F F | Pn7 Pin7 Pin 7
Ping I Pin 8 Pin 8 Pin 8
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More Patch vs. Crossover

= PCtoPC

Switch :

T TX () RX [TANCAMIRX (] TX [
| ) TX N TX (| RKI
£3 ,;.EE:

= PC to Switch to PC

Daisy- -Chaining
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Cable Gauge Comparisons

PoE
(LOW VOLTAGE)
4 Wire Low 8 Wire Low CATSE or
Voltage Cable  Voltage Cable CAT6

vy .d

o O O
Diameter Diameter Diameter
3.45 mm 5.58 mm 6.0 mm
[1/8 inch] [7/32 inch] [1/4 inch]

LINE
VOLTAGE

6 Wire High
Voltage Cable

7

O

Diamete
7.95 mm
|5/16 inch]
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Ceiling Accessiblility — “Finished, Dropped Ceiling”

= Acoustic Celling Grid,
Suspended

= Accessible

=  Number of Remote Devices is
a Limiting Factor

» PoE and AC systems are
equally viable

DATA TER CABLE
CAlT6: o vone
3 o HERE
G :
L I -
CATH CAIR BLU

NSERT
Wil

— —
— —
T——  ——
— —
. ——
— ———
—
= ——
— —

—— —

-'——-—._- ——
— —
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— —

e — —

I — —
—— —

e — i
e —
N — ——
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T — -
—
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Ceiling Accessibility — “Finished, Inaccessible Hard Ceiling”

= Drywall, Paneling, Coffered/Cove,
etc.

= Access to components is a
challenge

=  50m runs from switch to fixtures.
Access to fixture is from below

» Remote gateway requires LV wire
from it to fixture.

» Length-limited by voltage drop
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TeleComm Equipment in IDF, MDF, CDF Rooms

Image by YannTech

Telecom Room Plan Example

- ] D'—D- —_—

:EEEEi LI ] [
TELECOM RISER——] | _ VI ""--—— UPS
Ik I o =
me e
- e B |
i | — }»\
L] L - gl ~— ACAMS
e : RACK BAY —— | ' § J
Data Center Building p
Image by “Alternate Energy Source” LT \‘ 1 I_,.»’/__ ACANS RISER
l—,_u] o
L

Image by Fresno State



PoE Lighting Architecture

Power Sourcing Equipment . ) — - i -
-
- - e |.\.‘_
PoE Fixtures with Integral H O)—=
Driver | - [a__,,}—‘ ——  ——
PoE Fixture with Remote Driver — FLEN ... uu;l N N
: .
Ancillary NLC Components [ | ‘ g
Clouds . T 2
// wWHAT bo @ s . Rest of Network )
Tou WAHNT To B / = -
BE WHEN Tou I
GRow UpP-4 ——— -

Cusmulofismpuss

BATA
SToRAGE.

&3

Image by NuLEDs

) [ Rt e CoudTvmskescom
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PoE Emergency Lighting Considerations

Building Line Voltage
Power

= NEC Article 700 — OK with pos smergene) )
Cat Cable

1200VAC

—

==
=

Central Emergency
Power Source
(UPS or Inverter)

Mo Sackip) : 120VAC
e PoE MNetwork
. Network
Equipment  Gateway
_\\ CATE Cable
= |gor & Hubbell UL924 PoE towa 0w\
7 ~ (POE Power
NOde & Data)
w_IBOruL924
Metwork
182 Mode
Cable
g Image by Igor

Emergency g™
Fixture

Elighting design lab



PoE vs. AC Line Voltage Cost Comparisons

>
L]

Fixture Procurement $ 1,035,000 ($ 980,000 |$ 980,000
Controls Procurement $ 321,000 |$ 323,752 |$ 323,752
Inverters Procurement $ 32,000 |$ 32,000 |$ 32,000
Conduit & Wire Procurement |$ 219,000 |$ - $ -
|Cat6 Cable Procurement $ - |3 66,857 |$ 66,857
] Cable Installation $ - $ 171,000 |$ 95,000
PoE & Line Vol fage  [rixture/Controls Installation _|$ 1052364 |$ 960320 |$ 960,320
- Totals $ 2,659,364 $ 2,533,929 $ 2,457,929
Sam p I e CO m p a'r I S O n S Total / Sqft $ 26.59 |$ 2534 |$ 2458
$1,200,000 Study by leducation.org
$1,000,000
$800,000
$600,000
$400,000
$200,000 II I
$- I . . I
Fixture Controls Inverters Conduit & Wire Cat6 Cable  Cable Installation Fixture/Controls
Procurement Procurement Procurement Procurement Procurement Installation

BAC Line Voltage ®WPoE by EC  mPoE by LV Contractor :Efﬂl i g htin g des i‘g n lab



Lighting as a Service = Netflix and Lit?

% NETFLIX @

= No up-front capital costs

= Equipment, Commissioning,
Maintenance by Provider Maintain Audit

= Monthly Payment from
Savings

Install Laas Design

= Energy Metering

= Contract with Provider
and Implementer ciriatis Supply

Elighting design lab




Seattle City Light EEaS Pilot

Seattle City Light

HOME  YOUR BUSINESS ~

YOUR HOME ~

RENEWABLE ENERGY ~  ELECTRIC VEHICLES

Energy Efficiency as a Service

Request for Projects

Energy Efficiency, News

$13.00
$12.00
$11.00
$10.00
$9.00
$8.00
$7.00
$6.00
$5.00
$4.00
$3.00
$2.00
$1.00
$0.00

$/sf

“bill-

neutral”

Before Retrofit

After Retrofit

B Other Common Area
Maintenance Charges
2 Electricity Savings

W Actual Electricity
Consumption

Figure 1. Example of Tenant Bill Neutrality

Seattle City Light is piloting
America’s first Energy

Efficiency-as-a-Service program

By Jennifer Runyon | 6.19.20

1,200,000

1,000,000

B0O.000

kWh

600,000

400,000

Monthly Electricity

Consumption

Baseline Energy
Consumption

Energy Efficiency Service Fee =
» Efficiency Energy X EEaS Charge

7 Efficiency
Energy

W Electricity
Consumption

Billed Energy Use =
—- Actual energy consumption X
Customer's Rate at time of billing

Figure 3. Basis of EEaS Seattle City Light Charges

ﬁlighting design lab
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https://energysolutions.seattle.gov/energy-efficiency-as-a-service/
https://www.renewableenergyworld.com/2020/06/19/seattle-city-light-is-piloting-americas-first-energy-efficiency-as-a-service-program/#gref
https://energysolutions.seattle.gov/energy-efficiency-as-a-service/

Efficiency & Savings Considerations

= System Efficiency vs. Fixture
Efficiency

= Keep cable lengths to 50m or
less

= System cable loss will be closer
to 3% avg due to multiple
lengths

= Task Tuning / HET

= Sensor Integration

Direct Indirect
PoE loads PoE loads

Cloud —
Luminaire(s), sensors(s)

LED driver
Luminaire w/ sensor(s)

Sensor(s)

]
|
|
Local network CMS Luminaire

Luminaire -
Luminaire(s)

PoE switch

| Sensor Sensor(s)
PoE controller Luminaire w/ sensor(s) Sensor(s)
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From Fixture to Fixture, Should you use a Patch or
Crossover Cable?



Pause for Questions

HOWD
THENEW  RUTNED
STRATEGY 1T LUTTH

ROLLOUT  QUESTIONS.

GO?

)
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NLC Strategies Review




Four Key Control Strategies — Crash Course

High End Trim Occupancy Daylight

or Task Tuning & Vacancy Harvesting
i y M O
kW kW
______________ L -y

Scheduling

&
" ii

6:00 am 6:00 pm
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How These Control Methods Work Together

At the building level

]
100% High end trim: reduces light output to the target levels Personal Control
kW

Occupancy Sensing: turns lights off when no one is present

Daylight Harvesting: adjusts luminaire output to accommodate natural light

75% e

6:00 am 6:00 pm

50%
Demand Response

kW

Lighting System Power Use

6:00 am 6:00 pm

I . H = s
G Qe

ﬁlighting design lab
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Did You Know... NLC & LLLC

= Luminaire Level Lighting Control

= Benefits

BASIC NLC CONFIGURATION

o oF

Individually Addressable

Integrated occupancy and daylight 1: l l

Sensors Many B

Continuous dimming T'ié%??éri?iﬁi gith

NetWOFkable LLLC CONFIGURATION
lam am am am !

Less Components 1:1-< = f =

Labor Savings = @"L' = 945

Simple Configuration — Tfuﬁ}eﬂf?foi{e

Future Expandability

Reconfigurable BONUS: Automatically Meets Code

Elighting design lab



2018 Washington State Commercial Energy Code*

C405.2 Lighting controls. Lighting systems shall be provided with controls that comply with one of the
following:

1. Lighting controls as EpEErﬁE{I in Sections G4ﬂ5 E 1 through C405.2.7.
2. Luminaire level lighting controls{LLECandighting-con pls-as specified in Sections C405.2.1, C405.2.3

Mnnll:ur uccupant ' en Du:upled or unﬂccupled mﬂpectwely
Mnn itor ambien

2: Individually Addressable
2.1: Occupancy, Vacancy, Dimming

2.2: Daylight Harvesting, Dimming
2.3: Networkable

*As per Gov. Inslee — To be Applied Nov 1st, 2020
Elighting design lab




Architecture: NLC Zone Based & Faux

Similar Functionality

Faux LLLC More Granular
Savings Potential

Power Considerations

Access/Location
Considerations

LLLC

/6A

- . ..
......

.

Images by Fancom
Communications
Engineering




Key Collaboration Tool: Sequence of Operations

CONTROL METHOD

The Sequence of Operations _
. . SPACE HIGH END | DAYLIGHT | MANUAL | OCCUPANCY TIME
communicates intent

Conference

Equipment

Typical open office
Zones Fully di ble light trolled

fights ully dimmable lights controlle
(@ - (d) in this area

Area

W
©
35 Daylight rows 1Tand2will B il D-?:I-_nrzl ____________ Damzhj ______ |
Zunei ! "Z'nngi “—_—

E Davliaht Zones dim independently. Lights will @ N b L
- Zgr:gs (@) - (b) automatically adjust to daylight
& ' maintaining recommended 30FC
2 on task surfaces
=
e
R
- Manual Zones For each independent zone, the user

Wall (a), (b), can select scenes on/off, 50%, and

Control (c), (d) can raise/lower the zone

Click to access LDL Sequence of Operations learning guide EI ighting design lab



https://www.lightingdesignlab.com/sites/default/files/pdf/NLC%20Series-Sequence%20of%20Operations.pdf
https://www.lightingdesignlab.com/sites/default/files/pdf/NLC%20Series-Sequence%20of%20Operations.pdf
https://www.lightingdesignlab.com/sites/default/files/pdf/NLC%20Series-Sequence%20of%20Operations.pdf

PoE and Luminaire Level Lighting Controls

PoE =/=LLLC?

2018 Seattle & Washington Energy Codes

LUMINAIRE-LEVEL LIGHTING CONTROL. A lighting system consisting of one or more luminaires where each
luminaire has embedded lighting control logic, occupancy and ambient light sensors, and local override
switching capability, where required. Each luminaire shall also have wireless networking capabilities to
detect and share information with other luminaires to adjust to occupancy and/or daylight in the space.

DLC NLC QPL Requirement§

—-_— = ===

13

Luminaire Level
Control (LLC,
integrated)

The capability to have a networked occupancy sensor, ambient light sensor, and
addressable controller installed for each luminaire, with the sensor(s) directly
integrated or embedded into the luminaire form factor during the luminaire
manufacturing process. In addition to these required integrated components,
LLC systems must have Control Persistence capability as described in this
document. To demonstrate commercial availability of the integrated
component options, at least one family, luminaire or kit with integrated sensing
and control must be provided with the application and will be publicly listed on
the QPL.

Elighting design lab




PoE and DLC’s Controls Resiliency Definition

NETWORKED LIGHTING CONTROL SYSTEM TECHNICAL REQUIREMENTS V2.0

L]

opposed to step dimming with a small number of discrete light levels).

8 | Control Persistence The capability of a networked lighting control system’s lowest-level (“edge
device") luminaire controllers to execute three pre-programmed energy saving
strategies (occupancy sensing, daylight harvesting, and high-end trim) in the
absence of communications with the next higher networked element in the
system’s topology.

Elighting design lab




At the QPL Level

o
Showr Al Shiow Show Showr r
LLLC
Interior Luminaire | Control
! Level Persist- | Cyber—
Company Brand System Exterior Lighting ence |security
Control
- - - - -
productT
upelonc hazPerszis
manufiCompany marufBrand marfPraduct at hasLLLC t hazCuber
Hubbell Contral
Hubbell Lightirg I, Solutions PowerHUEE Imterior | Mo M M
lgar, Inc. lgar Menos Imterior | Mo Ma M
Males CaoreSync CaoreSunc Imterior  |Yes Mo Mo
Platformatics, Inc. Platformatics Platformatics Interiar MNa Yes Ma




DLC SSL QPL - DC and PoE Lighting

=  Submitted as PoE/DC Family
Group in SSL QPL

New policy enables high quality
DC and PoE lighting products to

- SUbJeCt to Other relevant DLC be qualified and listed on the
testing DLC SSL QPL.
= |ES LM-79, Im/W

The policy, in combination with
supporting guidance, provides a

" QPI— I—IStIng clear methodology for efficiency
program administrators and
= System Type others to understand and quantify
the system efficiency and electric
. load impacts of installing a DC or
= DC/PoE Eﬁ:lcacy POE lighting system.
= PoE Class DLC listing of DC and PoE

products in combination with
. utility rebates leads to greater
= PoE Connection market adoption advanced
lighting controls that integrate
and systems that integrate with
clean energy generation sources.

Elighting design lab




Pause for Questions

ARE THERE
ARNY GUESTTONS?

www dliberboom swstacsems Baaloane

DO YOU EVER FEEL
ALOME LUHEM YOURE
WITH PEOPLEF

I TRY N

Tﬂ.l
|
<] %ﬁ
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PoE Standards and Industry Evolution




|IEEE Global PoE Standard 802.3xx

= 802.3af 15.44 W of power
= 802.3at standard (POE+) 30W

= 802.3bt (UPOE+), utilize all four
twisted pairs. Power in the
range of 49-70 W and included
2 types

= Type A 60W Power
= Type B 100W Power

=  Maximum Distance: 100M
Cat 5 or Better

Elighting design lab




Cisco UPOE circa 2017

Cisco Universal PoE (UPOE)
From 30W to 60W

Compatible with PoE and MDH) L UPOE
PoE+ Cat5e Cat5e
10% more efficient energy
use

i 30W
Standard RJ45, no Cabling E'—'
Changes needed = Maximum power sourced = 30W = Maximum power sourced = 60W

= Supported by all cabling standards

= Compatible with PoE and PoE+

ﬁlighting design lab




Cisco UPoE+ Circa 2018/19

=] KA rn BA s
PoE Monitors Po Vionitor

Catalyst 9300 1G UPOE®=+90W Stack
——F—1+—1 1}
90W/Port SeSnnEnEna e 0 LT
HHHM- Daisy-chainin | i it b Fi
= 71W Delivered to PD G9300-48H

= Daisy Chaining Multiple . = ‘*—-f
Different PD’s Possible

= Cisco Catalyst 9000 o « ) .. .
Family %-”% J P é% }_

Bo2.3btLfype 3) 802.3bt (Type 4)

Elighting design lab



PoE Lighting Partnerships with Cisco

PHILIPS CREE=
molex FE:T-N

Fowenng Bussness Worldwade

Wuuurmc

PLATFORMATICS

Cmcroce  Lelta  1gor

-|Ellipz
CGJEP? nulEDs  relayr

D EllisDon

' .f. _—
“ K i rifiniti
Oorion ? Joh;i:go's)x suemion

EMERSON. <> pointGrab

Network Pows

m @ Intelligent

LOGIK Buildings

5  Olegand

Image by Cisco
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PoE Standards Evolution — the Table

UPoE, PoE++, »

|EEE Standard 802.3af (802.3at 802.3at Type 2 802.3bt Type 3 802.3bt Type 4
version Type 1)
Ratified Date 2003 2009 2017 pending
154W 30W
1295 W 2550 W 51W
] F 4 4 6
Supported Cabling Cat3 and Cat5 Cats Minimum Cat5e Recommended Caté

ﬁlighting design lab




Show &l

DLC NLC QPL and PoE

Luminaire L
) Luminaire
= with .
A Local andlor Pawer Pok =with O,
Interior Mates about distance standardisl or [ PoE wire tupe and size riot
! cloud server over . )
protacaol including
Company Brand System Exterior Ethernet (=
[FoE]
- - - - . - - -
productT
ypelonc netlistanceMaotes netSer::erl:Dnc netPos nEtPDEDTrDmD netPosbfire retll:
manufCompany manufBrand manufProduct at
higher for PoE home runs
between nodes and
Hubbell Contral The lgor solution is 2 wired sustem bazed  [Local zerver |[EEE 802, 3at  |PSE's; for daisu-chained
Hubbell Lighting Inc. Solutions PowerHUEE Imterior | on IEEE 802, 3at & 802,30t PokE standards. |required ‘ez 2802 3bt lgor modes. ‘ez
higher for PoE home runs
between nodes and
The Igor solution is a wired sustem bazed  [Local zerver |[EEE 802 .3at |PSE's; for daisy-chained
Igor, Inc. Igar Menos Imterior | on |EEE 802, 3at & 302, 3bt PoE standards. |required ‘ez 2 802, 3be lgar nodes. Mo
|[EEE 802, 3bt,
Laocal server UPOE, PaE+ [CatSe ar CatBwith 22 or
Malew CoreSunc CoreSunc Imterior required Yes and PoE 2385 minimum Mo
Distance betw een nodes iz unlimited. OMO0EASE-
100Baze-TX [IEEE 802. 53u) specifies Either lacal ar T Bt
masimum of 328 feet between an Ethernet | cloud serveris Megatiate MOI
Platfarmatics, Inc. Platformatics Plattormatics Imterior | switch and node. required ‘ez RJ-45 CatSe+, 22 gauge Mo




PoE and UL 2108 Standard, NEC Article 411

= Safety of Low Voltage Lighting
Systems

= (Class 2 wire Power Source

= Power Output within Standards
Voltage limits (30VAC, 60VDC.
Half on wet locations)

= PoE Power Units OK to be cord
or plug connected

Images & Info by
Smart Cities
Council & UL

Elighting

esign

lab



PoE Code Interior Calculation

= |nput power as per UL2108

= Add all power related to
lighting systems

= Subtract power not for
lighting systems

C405.4.1 Total connected interior lighting power. The total connected intenor lighting §
determined in accordance with Equation 4.10.

TCLF =
Where:
TCLP

LvL

BLL

TRK

[LVL + BLL + TRK+ POE + Other]

Total connecled lighting power (watts)

For luminaires with [amps connected directly to building power, such
a3 e voltage lamps, the rated wattage of the lamp, which must be
minimum 60 umen‘s~att.

For luminaires incorporating a ballast or transformer, the rated input
watlage of the baflast or transformer when operating the lamp

For lighting track, cable conductor, rail conducior and plug-in busway
systemns that aliow the addition and relocation of luminaires without
rewinng, the wattage shall be one of the following:
1. The specified wattage of the luminaires, but not less than 16
Wilin. ft. (52 W/iin, m).
2. The wattage mit of the permanent current-imiting devices
protecting the system
3. The wattage limit of the transformer supplying the system.

For other modular lighting systems served with power supplied by a
driver, power supply or transformer, including but not imited 1o low-
voltage lighting systems, the wattage of the system shall be the
maximum raled input wattage of the dnver, power supply or
transformer published in the manufacturer's catalogs, as specified by
UL 2108 or 8750. For power-over-Ethemet lighting sysiems, power
provided to installed non-lighting devices may be subtracted from the

tolal porwer rating of the power-over-Ethernel system.

The wattage of all other luminaires and lighling, sources not covered
above and associated with mtenor lighting venfied by data supplied
by the manufacturer or other approved sources,

Elighting design lab




Maintenance Roles

Links fo Enterprize Distribution
Layer Network A US Market Example

General Purpose IT Network
Access Layer Switch

IT World ‘N

|IEC 60950-1 IT Maintained
Lighting World @ A Facilities Maintained
' UL-2108 UPOQE LED Driver g

Image by Cisco

Data:Point Provides a demarcation point

between IT and Facilities
Departments

Patch

UPOE LED driver

IT | Facilities

Cat5e/6
Infrastructure



IP Convergence Paving the Way in IT and loT

Growing ecosystem
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Yy . o
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b

USB-C Touchscreen  POE Displays || yHD |P Cameras gfemurlé
Dongle PCs oWere
Light
=0
[ |
s I8 | @B S
Badge ‘a
UPEJE P{:werad Murse call Readers : .
: CBRS Biometric
Compact Switches systems Private LTE

Door Locks SENsors

.
.

HVAC VAV's

People
counting

Images by Cisco
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Initial PoE Value Proposition

Challenges Solutions

* Time & Cost Savings

Wayfinding

locate and quickly navigate to
destred spaces via Philips indoor
pastiomng smart algonthms

af meetings
33% are unplanned

= Flexibility & Access

Intelligent spaces
Integration with corporate calkendar
o reserve spaces or automatically
cancel /maintain reservations based
on real time occupancy analytics

2 O':' af resarved
Yo reling rooms

are unused

= Safety

Encourage Agile workspaces
participation from parsonnel InCrease co dlaboration and nteraction
= Reliability
Attract Personalized lighting
top takent customze Bghting kevels
- .t to personal praference
= Scalability
Brand perceptions Cutting-edge
fram stockholders, visitors, outsiders smart bulkchng technology

with bullchng wide system
integration possibilities

= Beyond Lighting image by Signify

Elighting design lab



PoE Challenges & Thoughts

= Distance Issues

= Fiber Optic + Media
Converter

Data Integrity

= High Power Applications
* Increasing LED Efficiency

= Network Infrastructure Cost
= ~$7k / 48-port Switch

» Retrofit Market

Image by FS United States

Non-PoE Switch

ey

PoE Media Converter
13 o

—,

IP Camera

e

PoE Media Converter
e

Image By XS Applied

Technologies

Data + Power — Data — Power - Fiber Cable
Retrofit Costs
PoE LED offers a more cost efficient
option for autornated lighting.
Fluorescent AC LED p‘DE LED
Fixture $200 $350 $350
Dimming Ballast / Lamp $70
Fixture Install & Ballast $250 $250 $50
PoE Wiring / Labor $150
PoE Port $75
ol /Sensos_ $200 £2000 O
Total £720 $8300 $685



In the latest 802.3bt or UPOE+, how many maximum watts
can be delivered to a Powered Device?



Pause for Questions

ARE THERE
ARNY GUESTTONS?

www dliberboom swstacsems Baaloane

DO YOU EVER FEEL
ALOME LUHEM YOURE
WITH PEOPLEF

I TRY N

Tﬂ.l
|
<] %ﬁ
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PoE Systems Examples & Benefits for Select Verticals

THE DETECTIVESSTORIES
OF Iff')(q. t{R ALLAN POE




PoE Lighting Systems Sample Summary

Manufacturer
=
£ 2
S| | E
S| 2| E 8|5
2l @@ o = |3
= | & = =]
2] = - :| ) E (=]
ol | 2| E|lE|E|B|E|2]E
L €= | o = | =
S| 2| E|Z|E|S|Z|£E|2 |2
Energy management | Direct via VLAN v v oY v
access Indirect via router L I v | A A
PoE controller Required v v | v | ¥ v | v |
Optional v v
PoE switch 802 3af ¥ v
802 3at O A v v v v
UPOE v v | v | v | ¥ v
Other v v
Direct PoE loads LED drivers v v v oY
Luminaires v W v v v v e v
Sensors ¥ W v v W
Luminaires w/ sensors | v | + A A I A v
Cabling to indirect | Ethernet v v oYY v v
PoE loads MNon-Ethemnet v | v | ¥ v | v

PoE Lighting System
Energy Reporting Study
Part 1

February 2017

Image by DOE
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https://www.energy.gov/sites/prod/files/2017/04/f34/2017-02%20ssl-poe_part1_0r.pdf

Leverage Manufacturer’'s Procedural Efficiency

Quoting tools

Project Development tools
One lines with Packaging
Room Packaging
Pre-Pairing

Pre-Commissioning

- Knowledge &

Project

=1 Territory Rep

Global :

Regional
Industry Operational
Knowledge

g |

Local
Coordination

Technical
Advisory

Elighting design lab


https://www.lutron.com/en-US/Pages/PromoPages/quickestimatedesignassistant.aspx

Molex (2009) PoE Architecture

Remote Interface / Tech Support User Interfaces Smart Building
Dashboard

’f.fip-\\ Efficiency
IEI‘=L=§’=\ Transcend®
\\\‘ I'I// 7 Manger o -

e |

=

Productivity

MANAGEMENT
LAYER

Local LAN
Wifi Router I

Separate POE Remote 60W D
Gateway - - i S

UPoE NETWORK

= Needs More Install Coordination

COMMUNICATION
& POWER LAYER

Transcend
PoE
Gateways

Integral/Remote Fixture Driver
separate from Gateway

Wireless

- OJ/ Sensors

NS Wireless
Self Powered
Wall Switches
Transcend

Sensor Transcend Wireless
Line Voltage Relay

N

1 Gateway Supports 8-10

Drivers =

LED Fixtures

DEVICE
LAYER

7

@ AC 120v-277V

LED Fixtures

= More Flexibility to handle smaller p o550 | Daisy Chained ”5 & &

Linear Light

With optional wired sensor module

loads per driver e e voumee

High Wattage LED Fixtures

== TRANSCEND HARNESS (>55W per fixture)
v Lo
~ -
Images by
Molex @
. o ooooooo
------ ooooooo Sl | 1] B LT EEES
N Qng
T =
Software * Network Switch * Category + PoE Gateway + Lighting

Cable Fixtures/Sensors



Ilgor (2014) PoE Architecture

Small Gateway + Driver called
PoE Node.

= Linear & Square
= Node Inside fixture OR

= Can be Remote for smaller
wiring to suspended fixtures

= Daisy Chain 5 nodes on a PSE
Port

Images by Igor

Overlay architecture (separate power,
control, & monitoring systems)

inflexible
Limited intelligence




CRAMIDT 2000

PoE Square & Linear Nodes " =

Switch

Station

= A “Universal” PoE Connector
Node

[ L _|J_-|':-L-'-i" 7 Fnrl mable white

LUXSTATLS R IT j CJd C1 cC3 / bﬂﬂ d appl cations
L [
e 4

= Analog Devices - Digital
Images by Hubbell
Responses & Igor

: |}

il
For standard board
R e == ? applications

= EM Flavors Available

Elighting design lab



NuLEDs (2012) PoE Architecture

PoE Multi-Node combining
gateway & driver

= Larger form factor

= Remote

= POoE Cat5/6 to Node, LV Wire
for the rest | !

= No Iintegration of components ;gn;,n
In fixture

= Can work with any size fixture

= Needs More Install
Coordination

Elighting design lab




Schools and PoE

Images by DOE and PNNL

O 0O O 0O

WALL-MOUNTED———T]
COMTROLLER

O 0O 0O I:l/l

1
W/—MﬁSTER SWITCH "'*’HlTEBD-ﬂRﬂ—’“J
(0O O O O

=  Make Schools Safer

= Security Cameras — Lighting

= |mprove student experience
and performance

= Attendance - Occ

= Cues: Dimming + Color Tuning

. 3 "
._ How am | feeling? How is my energy level?

= Energy Efficiency + Cost
Savings

O

(O Low () Medium () High

®0 O




Healthcare with PoE

Plenum Zone Enclosure Image by HUbbe"

-

i
( v
Rack Mount PSE
Remote
User
Cloud
Internet
Intranet Rack Mount PSE.
/ r \
1]
BAChet/IP
PLENUM RATED PSE
Gateway - — :
' : : ammm =,
Diagram Key i LCATPH
Cat5e/6 Cable Bl |
Low Voltage Multi-Conductor Cable
T T T T T T LUDSTATLS

For additional application solutions utilizing PowerHUBE, please visit

ararahubbell e

Interior, Office




Other Verticals’ PoE Proposition

Lights

Hospitality

Access points

IP phones

Emergency Alert systems

Surveillance cameras

Price tag readers

Up to 50%* cost savings

Emergency alert systems —

BLE Access points

UHD 4K product displays

People counting

Images by Cisco

@Iighting design lab



Right-size the Solution

X

Merging power and data: good, bad, or both?

Elighting design lab



“‘Right Postage, Right Address”

O O
6 63 69 63

Tenants Facility  mplementers  Owners
Professionals

Living with Leveraging Implementing Invested in

the system the system the system the system

Elighting design lab




Pause for Questions

LJHEN YOU DELETE

SOFTLIARE, WHERE

DO ALL THE ZERDES
AMD OMES GOF

T HAVE
A DUME THERE ARE
QUESTION. MO DUMB
I QUESTTIONS,

[ i 2

EoooiidaneS ey
-..- -
L b s
- . -\“"-I—'
o
1 ST S Admey. e Az mary Plrhlew
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Examples of Non-Energy Benefits




Leverage Non-Energy Benefits When Discussing Value

Impact
Today Emerging
| HVAC/BMS
Optimization
Load
Shedding
Space
Safety/ Utilization
Security indoor
Positioning
Asset
Management H—
Scene Setting

Time

Image by DLC
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Machine Learning & Interoperability with 3" Parties

IP Convergence

Building vs. Campus Management

Continuous [Al] Optimization

Smart DER Operations

Mitigate Physical & Cyber Security
Risks

* O

DAYLIGHT ENERGY
HARVESTING MAMAGEMENT

@ CONSUMER-PRODUCT
[#)) ENGAGEMENT
WARRANTY &

PROOF OF

PREDICTIVE &

L ey PREVENTATIVE
MAINTENANCE

IOT SMART MOITORING
PRODUCTS PLATFORM

Elighting design lab




Smart Building Platforms without IP Convergence

Elighting design lab




NLC/LLLC Energy Monitoring, Control, & Diagnostics

Lutron Vive

RAB Lightcloud

217 AM 73 00 ED.
& control.lightcloud.com c )

CURRENT DEMAND = LAST 7 DAYS

LAST 30 DAYS

CURRENT YEAR ——

2407w« 2137w 8905.m 46321

ENERGY USAGE

000

12,000

10,000

8,000

6.000

4,000

2,000

z
=
o=

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DIC

DEMAND BY ZONIE

Avenue A 59%

Aghran, — o

Lutron Vive

Elighting design lab



Space Utilization

Cost of Empty Space’7

Average Hours Occupied

o SR SRR . SRR - SRS nzan were.
[
4
2
L T T T T
Monday Tuesday Wednesday Thursday Friday

Average Utilization By Space Category
T00%

6% Target Utilizatio
A%

20%

0% 20% 40% 6% B 100%

OpenoOtt @ Uncereg @ Confere . @ Workspa W) Other

Percentage Allocation

Utilization Over Time

BO0%

60%

20%

0%

Hours

Aug 15 T-00am Aug 16 11:00am Aug 17 3:00pm

@ rverage @ Peak

Utilization By Space Category

Space Average / Portfolio Average
Amenities 13%/51% -h\r‘
Break Area 4a% / 51% S
Conference Room 23% 7 51% —
Cortidor Sa% /51% .
Focus Booth 8%/ 51% W
Faod &7% / 51% W
Huddle-Area 2%/ 51% -
Meeting 36% / 51% .
(Y P e fewn ——

Aug 19 7:00am

Peak ! Portfolio Average

1% 518 ——

80% / 51% R
58% / 51% s |
98% / 51% k

0%/ 515 .
100% / 51% . |
50% / 51% =N
75% 51 Vv
Fha fE1a T
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Indoor Positioning & Wayfinding

LEDs

Target gives the go-ahead on
1oT_lights at half its stores

LLLC

LLLC

HOW LED LIGHTING ENABLES
INDOOR POSITIONING SERVICES

l.fLL\..

A id 4daaid addlds ddaual

------

ByteLight ™ Services from

<SAcuityBrands.

ATRIUS

Elighting design lab




Asset Tracking

EINSTONE Track & Trace — Process Optimization and Efficiency Enhancements

VA Pittsburg Healthcare Case

m'entory management inefficiencies at hospitals

of wages lost 7 W spent for

per year 7 new

© The Asset Beacon is attached on a movable object and sends signal.

@ An EINSTONE Beacon, integrated in the lighting infrastructure, receives the signal from the Asset Beacon.

@ Dats is transferred via a Blustooth Low Energy mesh to a gateway.

@ The gateway sends data to the secured cloud.

© The data is displayed for easy review in a dashboard, e.g. current location, temperature, state, heat maps, statistics and analytics of utilization

| OSRAM
EINSTONE"

Beacon
' Included
b

ﬁlighting design lab




Room Scheduling and Wayfinding

Image by Crestron

Standard GUI

Confprence Rodm X131 Tecsday, Scptember 22 | S5 AM

Meeting information

Immediately see if the room is
availoble and for how long

Reserve on the spot

Guickly book an availoble room

WO TIPS ; O— ———— Power at your fingertips
Advanced functionality menu lets you
check-in, extend the current meeting,
end the meeting early, and more

Day at a glance
See the full schedule for the day

and even reserve a time later in
the day

CRESTHON

Elighting design lab




Horticultural Lighting & Automation

ﬁlighting design lab




Demand Response (and Sneaker-net)

Elighting design lab




NLC/LLLC Automatic Demand Response

Lutron Vive

Salling

2 kT b Fgds by

ANl LT e

. '..,uf.

ALTIONL

Lnad Shed

e ‘“ _

RAB LightCloud

ENERGT DEW,

All Un - Wallpack Front umm Iﬁ_'l"l_ﬂ

DEMAND RESPONIE

OW of 0.00W

DEMAND BLEPONIL ICEN IS ————— DMLY

_ .r.-.'ld t_:.I“HI"?f rrFF

When you receive a Demand Response alert from your utility, turn the Scene On.

Regional Power Company
To: Kat more...

Brownout Alert!

ol e
loday at 6:38 PM

Q Sear

h acenes

All On - Pathway

Sectar
Photocell

Sector
Occupancy Sensor

Demand
Response

N

0-10V DRIVER

Sector Low Voltage
Interface

- Sector
= Switch
-

Linein Sectorhet

Sector Bus Controller

Sectorhet

Sector Bus Controller

Leviton Sector Distributed Lighting

ﬁlighting design lab



DERM & loB

Light,
Health, &
Color
Tuning

Horticultural

Lighting &
Automation

Energy Data
Management

Image by Extron

C&l/SMB

o

g

Asset . BMS
Tracking Integration

Demand
Space Response
Utilization / Load
Shed

__ [ I
| . l> @ Lighting Control
mage oy .

e HVAC Control
Power Control

) Av contro

Closed Circuit
Camera Control

ISO/Utility/Operator

Elighting design lab



https://www.extron.com/article/bmsad
https://www.extron.com/article/bmsad
https://www.openadr.org/openadr-and-der

Smart Building Ecosystem

Image by Cisco
Services
: — i
Layer ] 1 - e < Cisco and
Py e,
CIsco J :@ O—I—Q {.ar' AV parrner
Data & Automation . e applications Cloud Vendors &
- Camera’s Thermostat Doors Call Entry  Securiyy ~Awudio Video Eolabioraton o Extemal Agencies
Bridging = : ¢ -
Suite Apps . Bps
Appt [ Suite ] T DME and Intemet !
== :
i | | V.
= = Swich |x | - Jx | | (2% ) )
- . a — | jﬁ ] Firesall ey Firennall
— x -
S * ! * | @ -~ Cloud Senices —@ | G intarci
laT POE I | Routar i
Sansors & Controls Lighting e | J | E |E.‘
Floors
Shared Services Filer/ ! I
- Ethermet
-l-:i OHCP Actility e S0-Access Transit o
-y H#| E CA | oo - I ACoess point
% . WLAN i_ Parzonal
PoE Secura WD Controllar % Switch Spaces
Lighting Switch Sarver(<) and CMX/ ISE | Teleprasance ___1'3-'_1;__!:;_
= DMA spaces — — :__—'* ‘
/ * #-R_‘H‘
Basement/Shell T Kinetic
=] - ~
il g % ¥|  Fiber or Ethernet — | 4G | G
e — = 1 i . el
Backhaul options ol = L-._ R Hings % V\r—___——— fﬁ'?ﬁ,‘? FSJILIEIEJH Repaater ({'ﬂ)
¢ — = '
: T - Industrial e
? ﬁ Swilches r.\.ﬁﬂllées? = / Wi-Fi ¢ *,| Indusirial
M /—'&'— i | Router
Fiber | MPLS | Cellular . H E%‘E /
= . LoRaWAN H LoRaWAN
Camera's Wi-Fi _ Inal,l'!ﬂ:ml LoRa\WWAN gatewsy
Mash Access point LE, gateway
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Sample Data Set for NLC Manufacturer “SMARTS Race”

_ Signify Cooper Lighting Lutron Electronics Igor (PoE Lighting) Acuity
NLC System Interact Office Wavelinx Vive Igor nLight
Interact Pro Trellix Vive Vue - Enterprise  |Nexos Eclypse -= Atrius

Smart Platform

Vue

Shared Features

Reporting Dashboards, System Control & Diagnostics, Dynamic Scheduling, Energy Monitoring, BMS Integration (digital),
HVAC Integration (digiral and analog), Floorplan View, Luminaire Level Lighting Control, Space Utilization Reporting, Tunable

White Control, Open API

Unique Features

Energy Optimization,
System Asset Mgt, Room
Scheduling, Scene Mat,
Indoor Positioning,
Pathfinding, Bio-
Adaptive Lighitng

Energy Optimization,
System Asset Mgt Asset
Tracking, Room
Scheduling, Security
Integration, Demand
Response via OpenADR

Aggregate Lutron
Systems’ data, Demand
Response via OpenADR

Pair almost any device
(analog or digital), Asset
Tracking, Room
Scheduling, Security
Integration Air Quality
Monitoring

Asset Tracking,
Contextual Spatial
Analytics, Indoor
Positioning, Demand
Reponse via OpenADR

DLC QPL?

Yes

Yes

Yes

Yes

Yes

From Each Manufacturer’'s Sell Sheets

ﬁlightin

g design lab




What strategylies] should be most successful in promoting
networked lighting systems?

= Energy Savings

= Infrastructure for
Connected Technologies

= Directly solving
stakeholder problems

= Utility Dollar Injections



Pause for Questions

DOGBERT THE CEO
THIS ISN'T
DOES ANYONE THE DOTCOM
HAVE ANY ERA.
QUESTIONS  YES,

ABOUT MY )
STRATEGIES? (

12709 02007 Scott Adams, inc./Dist. by UFS, Inc

www.dilbert.com  sconadams@acl.com

Elighting design lab




Utility & Industry Resources — Teamwork Makes the Dream Work




Why Utillities like City Light Care About Connected Lighting?

A
[ Cost Effective Energy Elite Customer Gateway to \
Savings Service Connected Stuff

Relationship with

Ensures optimal customers for Keeps utilities
project savings for continuous relevant and.part of
lifetime of EE upgrade improvements the solution

Elighting design lab




Benefits of plugging in to your Territory Utility

= |nvestment on innovation and
energy efficiency

= Customer and technical
support on specific projects

= QOr access to resources for these
= Access to tools and resources

= Access to encyclopedia of
Implementation knowledge

= Access to impactful
programming

ﬁlighting design lab



Program Design Considerations: Savings & Incentives

Regional Technical Forums: Non-
Residential Lighting Retrofits protocol

Example of prescriptive savings in

City Light's lighting program Dictionary 1. Arranged or existing
. e for the present, possible
Space Use | " tor et | L ohting o povisensl 10 be changed later
Type Controls Controls
Break Room 40% 50% Simplify Approach: /
. prescriptive savings
Classroom 25% 25% . prescriptive incentives
Hallway 40% 50%
Lobby 40% 50% Right-Sized Incentive
The Loo 40% 50% . $50-75 incentive bonus -
Warehouse 40% 50% In addition to performance savings!

And so on and so forth...
Elighting design lab



https://rtf.nwcouncil.org/standard-protocol/non-residential-lighting-retrofits

PoE and $50-$75/Fixture Prescriptive Incentives

= PoOE =/=LLLC

Free Agcessito Expert Help

= Does not mean PoE =/= $50-
$75/fixture

= Engage your utility EARLY
= “Does this meet your Criteria?

= “How do | fill in the

Workbook?

ﬁlighting design lab




City Light NLC $50/Fixture 2020 Requirements

. * PDE NgiQP©System ®- TLEDs

= Programmed HET, Occupancy, = Fixtures under 20W

Daylight Harvesting » HET under 20W = prorated $50
= Min (2) Zones per 300sqft Incentive

=  Pre-Install
= SO0

= Floor Plan

= Post-Install €} Seattle City Light
= As Builts

= Sjte Visit CUSTOMER ENERGY SOLUTIONS
PROGRAM REQUIREMENTS

Commercial and Industrial Retrofit Program El ighting design lab



https://energysolutions.seattle.gov/wp-content/uploads/Commercial_Industrial-Retrofit-Program-Requirements.pdf
https://energysolutions.seattle.gov/wp-content/uploads/Commercial_Industrial-Retrofit-Program-Requirements.pdf
https://energysolutions.seattle.gov/wp-content/uploads/Commercial_Industrial-Retrofit-Program-Requirements.pdf

PoE in Grid-Edge and Efficient Green Energy

ELECTRIFICATION
Critical to long-term carbon

goals and will be a relevant
distributed resource

Key technologies:
Electric vehicles,
vehicle to grid/home,
smart charging, heat
pumps

DIGITALIZATION

Allows for open, real-time,
automated communication and
operation of the system

DECENTRALIZATION

Makes customers active
elements of the system, though
requires significant coordination

@ Key technologies:
Network technologies

Key technologies:
energy efficiency,
solar PV, distributed
storage, microgrids,
demand response,

(smart metering, remote
control and automation
systems, smart sensrs)

and beyond the meter
(optimization and
aggregation platforms,
smart appliances and
devices, IoT)

By World Economic Forum



https://www.weforum.org/agenda/2017/03/what-is-grid-edge-electricity/

DOE & PNNL — Integrated Lighting Campaign

ILC Goals » Participants

Provide resources for new integrated lighting systems . Organizations—including
building owners, operators, and

man agers—h ave access to

Promote use of innovative lighting sensors resources and technical
assistance
T_EE
“§EsQ3 Encourage integration with other building systems such as HVAC and plug loads " Supporters

= Supporting partners include
utilities, manufacturers, energy-
efficiency organizations, lighting
designers, and energy service
companies (ESCOs)

Document and recognize integration and innovation

Integratedlighting@pnnl.gov

Elighting design lab



https://integratedlightingcampaign.energy.gov/

Education & Market Development

1 & 2 Day NLC Workshops
for

EVERYBODY...

featuring

Hands-On Learning & Practical Application

LDL's Flagship Workshop

Specifics of control methods
Developing sequence of operations
Specification writing & interpreting
System design & set up

And so much more!!!

Elighting design lab




Networked Lighting Controls Learning Guides & Video

= |LLLC Video

[ CHECK IT OUT!
= X3 short vids

= Demonstrates primary control strategies

= Simulates tenant improvement to highlight system
flexibility

= For utility staff, TA’s / DA’s / Customers

Elighting design lab



https://www.youtube.com/watch?v=hGeZcXoa-QA&feature=youtu.be

NLC / LLLC Best Practice Guides

NETWORKED LIGHTING
CONTROLS SER! ES

COMMUNlCATIN
This quide will h
distinct st

KNOW YOUR AUDIENCE — PLA
Netwarked lighting control syste!
averwhelmed or turn s
communicating the valu
your appmach_

STEP 1: IDENTIFY
YOUR STAKEHOLDERS

i it
Yes, working wi
maker is paramount to making 2

jighting
§ design
iab

G THE VALUE PROPOSITION

ition by outlining

our value propos

da - \atters to them.

nd detailing what ™

solder groups Lighting Controls, What's the Difference?
Mow that you understand the basic components and coocepia, war can taker o closer fook at thae b
s thasa Bighting systems oparsta in commaercial buildings:

N YOUR APPROACH
efits — but potentia
many promise:

rimary w.
{ customers can fee i ¥

d benefits. Effectively
our audience = and planning

ms offer plenry_of ben
keptical when they Perfe\‘vell:’: o LLLC IS A TYPE OF NETWORKED LIGHTING CONTROLS SYSTEM

dth kn
e of NLC systems AR MNLC and Luminaire Level Lighting Controls {(LLLC] systems both deploy the same control
strategies to ensure code compliance, tenant comfort, and sustained enengy savings. Some

KEY DECISION MAKER : i
1 products can be configured to operate in either mode.

o] 0
3 o

—
o

G

The primary difference (and key concept) batween these two approaches
can be understood as a T to 1 vs. a 1 to many relationship.

NETWORKED LIGHTING CONTROLS

h the key decisian

G

BASKC NLE CONFIGURATION

— but the CTORS) OWNER N - : 3 e , J 'E
project come together TENANTS BUILDING C?:‘g,'k:l_l_ﬁs Tvestiog .ﬁ.Neﬁ worked Lighting Controls {NLC] system is the combination
key decision maker represents Living with nrem@“-" mplementing e sysie of sensors, network mierfaces, wall stations, and controllers that | |
a cohaort of stakeholders whose the system :ﬁ:ﬁ;ﬁ:ﬁ he system affect lighting changes to luminaires.

opinions matter.

What does the user S8
sbout? What do we need

NETWORKED LIGHTING CONTROLS 5

Click to access the LDL networked lighting control learning guides
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Project Specific Consults and Mockups
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LDL User Experience Study

Informing and Increasing Acceptance:
The NLC User Experience

Ease of Use
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Pause for Questions

MEVER ASK

1 A QUESTION

1IF YOU DONT THATS

1 WANT TO LIHY 1
HEAR THE MNEVER
ANSLJER.
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And now — a few words from LDL




Upcoming LDL Online Events

LDL Course Delivery Date Time
NLC for Healthcare Environments Oct 20 10:00 - Noon
Fundamentals of NLC (Side A — Theory & Technology) Nov 3 10:00 - Noon
Fundamentals of NLC (Side B — Practical Application) Nov 4 10:00 - Noon
NLC for Warehouses Nov 17 10:00 — Noon
NLC for Schools Dec 1 10:00 — Noon

Today'’s slide deck and previous online courses
can be found on our website
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https://www.lightingdesignlab.com/resources
https://attendee.gotowebinar.com/register/7946928506660753423
https://www.lightingdesignlab.com/networked-lighting-controls-fundamentals
https://www.lightingdesignlab.com/networked-lighting-controls-fundamentals
https://www.lightingdesignlab.com/217-nlc-warehouses
https://www.lightingdesignlab.com/nlc-schools-2-hr-online

Click — Call — Connect

» Armando Berdiel Chavez
» 206-475-2722
» armando.berdiel@seattle.gov

Visit us online OR Email Us

. lightingdesignlab@seattle.gov
Education Resources ghtingdesignlab@seattle.go
Advance your knowledge of Linking you to programs and
complex lighting systems and technology experts that

energy-efficient strategies. enhance your projects and .
From the science of light to the support your business TOdayS S“de deCk

best practices of design... will be pOS’[ed

here!
LEARN MORE
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Please take the online survey once you exit the webinar

We’'ll SEE you on the next call... ©
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