Communicating the Network Lighting
Control Value Proposition
(NLC VP!)

OUR NEW PRODUCT Presented by
IS A USELESS BLOCK .

e Armando Berdiel Chavez, LC, Meng.
R Technical Development Supervisor

COMPLAIN THAT IT
WON'T MAKE PHONE Summer 2020

CALLS, WELL BLAME

THE NETWORK. WHO

YOUD BE

LUCKY TO
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Before we begin...

4 N N

During the Webinar Following the Webinar
e Attendees will be muted e Please take the short survey
e Please use the chat feature in the e Arecording and the slide deck will be
control panel to submit questions to posted on LDL's webpage
LDL staff
e Reachoutto
e The presenter will pause to address LightingDesignLab@seattle.gov with
guestions every ~10 minutes comments or questions.

& Please participate in the online pollsj K j

Elighting design lab



mailto:LightingDesignLab@seattle.gov

\ |/

N=J lighting
f dQSi;\\gn
lab

Powere d by

(}) seattle City Light

ﬁlighting design lab




ight

ity Li

Powered by

Seattle C

S

lighting
& n

desi
lab

e

/1

vy

o%

S
O O
S)
O &
-y

Q
VL &
Y
Yd
xS
Lo
O S

Powerful Energy Ideas. Delivered by NEEA.

Wed Cige to thank today’s event sponsor
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https://betterbricks.com/solutions/lighting/luminaire-level-lighting-controls

Who We Work With

End-Use
Customers

Trade
Allies

Design
Allies

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

= EDUCATION & TECHNOLOGY

TRAINING EVALUATION

L
2N

TOOLS & INFORMATION

RESOURCES AGGREGATION

A " ol " 22 (&)



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

o Systems Support

H? lighting" o Lead Project Coordinator
- design
E_lf( lab Pearl Street LED Systems (NJ, NY)

o Project Development Engineer

ﬁlighting design lab




Time for a Quick Poll...

Enough about me...

Let’'s talk about you...

ﬁlighting design lab




Setting the Stage

lighting
design

NETWORKED LIGHTING X
CONTROLS SERIES BR yab

COMMUNICATING THE VALUE PROPOSITION
This guide will help simplify and clarify your value proposition by outlining
distinct stakeholder groups and detailing what matters to them.

N YOUR APPROACH

b
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Some Terms, Acronyms, Definitions

MAY-TO rO-MAN.TO CONTROLS SERIES A [
“0- CONTROL TECH TERMS

.

This guide outlines key terms and concepts you nee ' to know in order to
communicate effectively with all project stakeholders.

LET'S GET ON THE SAME PAGE

"""""

Term Definition wsinaise 2 ,4 o 010 vo — :»z_.;f.L,,-..‘f;;v...
NLC / ALC/ LC Networked Lighting Controls
LLLC Luminaire Level Lighting Controls
Connected Lighting [LED + NLC

NEB Non-Energy Benefits

SBE / SB Smart Building Ecosystem

dimming DALI, DMX

g E 4 > =0 £En £

3 g s 2 2 SR $

> 3 £ 5 ¢ o & : o 3

s S R 3R 2%

" 3 2R ¢ 1> g0D§
BB 1 AZa L . € ¢ »w =2
Jew o kR BTy g =

-

NETWORKED LIGHTING CONTROLS SERIES - CONTROL TECH TERMS 1
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https://www.lightingdesignlab.com/sites/default/files/pdf/NLC%20Series-Control%20Tech%20Terms.pdf

IES’s LD+A: Emerging Markets Report

2020 Emerging Markets Report
Smart Lighting
$4.5 BILLION
"Lighting can offer more is the theme
the industry is marching towards”

S65l.1 MILLION

“The people that the lighting industry
traditionally works with are not the
people making decisions on the
problems that loT lighting solves.”

- Michael Skurla, Gary Meshberg, Rick Schuett, Matt Ochs

Takeaways
* Interoperability among systems is critical
= Lighting customers will change

= Think beyond building operations to human-
centric benefits

ﬁ;lighting design lab



https://www.ies.org/lda/2020-emerging-markets-report/

A Disconnect

We block out the
voices frying 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 infegrated
solutions...

—

[—



The Odds Have Been Stacked Against NLC

1 Minute 2 Flashes
5 Minutes 3 Flashes
15 Minutes 4 Flashes
30 Minutes 5 Flashes

- GND

- ’
Y
ey
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NLCs Today are Smoother and Leverage NEBs

Even though there is still a long way to go...

The Proliferation of FEATURES...

¥ ¢p ) Y 9_ _
1.0C @ AN q 533 a Sl
Controls Energy . - Demand
Persistence monitoring Color tuning Cyber security Response

... and so many more
Z}Iighting design lab




Connected Lighting Prospectus for Buildings

The 1-9-90 Rule
NLC NEBs as Secondary 0
Business Opportunity —_ ]lé/o Energy &
1Ak esources

23.08%

mm 0%0:. Space & Layout

Il 90%: Wellness &
Productivity

41.03%

30.77%
I Very likely i Somewhat unlikely :
B Somewhat likely W Very unlikely, - + 100% . Reve nue &
"~ Possiblylikely net responses 0% Opportunities

LEDs Magazine SSL “State of the Industry” 2020 Survey

::\\Qlighting design lab



https://www.ledsmagazine.com/leds-ssl-design/article/14173085/state-of-the-industry-survey-reveals-optimism-for-ssl-and-applications-magazine

Don’t Force the Horse

= A Solution Looking for a
Problem?

* What are the most pressing
problems/opportunities for your
[Insert Building Type Here]?

Y

ﬁ;lighting design lab



It's about the STAKEHOLDERS - not just the decision maker

O O
6 69 69 63

Tenants Facility  |mplementers  Owners
Professionals

Living with Leveraging Implementing Invested in

the system the system the system the system

gzﬂ‘lighting design lab




Learning Objectives

2

z

= Move the conversation beyond decision makers

= Understand stakeholder types and their needs

= Articulate how NLC tech impacts
stakeholders

= Leverage existing resources to
further simplify the message

ﬁ;lighting design lab




Pause for Questions

HOWD £y
THENEW  RUTNED
STRATEGY 1T LUITH

ROLLOUT  QUESTIONS.

GO?

)
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ldentify the Stakeholders

who they are, ==
but we ignore it F

because we

want them to
be who we

want them to
bell

- Don Draper -




IES’s LD+A — Are You My Customer?

= Healthcare space considering NEB

= Stakeholders are not typical lighting
decision makers

“Moving inside to a hospital—where the lighting can be used to keep track of where important assets like
wheelchairs or equipment that must be recertified every six months is located, or where the temperature of
every unit with refrigeration needs to be checked and temperatures logged three or four times a day, or where
wayfinding apps can help a hospital achieve higher patient care satisfaction grades—do you know who to call
on? The director of compliance, the VP of patient care and customer satisfaction, the inventory manager? Do
you know how to find them, make an appointment and talk to them? Do you understand that they may not
want to work together since money comes from different budgets, and that the director of facilities may not

want you even talking to anyone else if lighting is involved because she sees their involvement as an intrusion

into her turf? How do you work through all of these new “opportunities?”

- Rick Schuett Y

ﬁ;lighting design lab



https://www.ies.org/lda/are-you-my-customer/

Decision Makers vs. Stakeholders

=  Recommenders, Influencers,

Gatekeepers Facility o
I\/Ianagers Improvements

* They send key info upstream

Energy
_ Managers
= Understand level of involvement

» Get Buy In EARLY

ﬁlighting design lab




Lunera Smart TLEDs Pilot at NYU

= 2017 Pilotat NYU
= Free gear from Lunera
= Happy decision makers

= Each T8 needed IP address on
Client’s Network

IT Dept:

Lunera Lighting

7 l‘\.,' _
u : Q ! '
It's a'lnoifrom me

Z}Iighting design lab




Tenants and Their Needs

= Easier way to interface with the
building

= |ncrease in comfort and
productivity

= Increased lighting quality and
space appearance

= More personal and flexible way
to control their environment

O

Tenants

Living with
the system

z\Elighting design lab




Faclility Professionals and Their Needs

= Easier way to interface with the

building
* Reduced maintenance time
and cost
= Monitor, dashboard, and
control system as needed Facility
= Extended luminaire and system Professionals
life
_ o Leveraging
= |ntegration to other building the system
systems

Elighting design lab




Implementers (Design & Trade Allies) and Their Needs

«  Simplified installation and o
maintenance

= Allows for more flexible designs
= Create longstanding

relationship though consistent

optimization Contractors /
» Platform for additional value- Installers
adding services Implementing
the system

ﬁlighting design lab




Building Owners and Their Needs

= Flexibility for future space
changes

= Meet code, certification,
Inventive requirements

= Reduce operating costs,

INncrease revenue opportunities Owners

= Future-proofing the building
with tomorrow’s NLC features Invested in
the system

e

ﬁlighting design lab




Map Out Decision Makers and Tiered Stakeholders

= Appropriate Topics to
the Appropriate

Stakeholder /'/

Create map of tasks and *
Influencers.

z\Elighting design lab




Tie-in with Stakeholder’s Purpose & Goals

'\ Foster Relationships

Through Education,

Awareness, and

Continuous
Improvement

X | W

'I“\x Seattle Department of
| Construction & Inspections

ﬁlighting design lab




Pause for Questions

DC YOU EVER FEEL
ARE THERE 4 3| ALONE WHEN YOU'RE

ANY QUESTIONS? WITH PEOPLE?

I TRY N\

o Fuainsn Spdiain, Ins

%FJ
wwWw d;ru;m wcortacars
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Poll: Select all that are true for you

Elighting design lab




Review on Savings and Traditional NLC Strategies

IT'S NOTABOUT THE SAVINGS

s 30

= -
. -~ -
s b €. %
2 P
d L ! -
"':' 2 - S .
(P& v 3
2 & £
- ¢ ¢
< -
<
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Where do Savings Come From?

= Converting to LEDs

= Adding NLC/LLLC Systems What is a Kilowatt-Hour?

E ner — \Om*btf e | ime
37

= Whole Building System
Management Kwh — KW - hr

Y
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Four Key Control Strategies — Crash Course

High End Trim Occupancy Daylight

or Task Tuning & Vacancy Harvesting
= o \\¥ ‘_\C'j,
Ly A
kw kW kW
.............. I NN | RS20 Tl M| mmmwm“llll'wnwmw"
6:00 am 6:00 pm 6:00 am 6:00 pm 6:00 am 6:00 pm

Scheduling

()
e

6:00 am 6:00 pm

Z}Iighting design lab



How These Control Methods Work Together

At the building level

o
100% High end trim: reduces light output to the target levels Personal Control
Occupancy Sensing: turns lights off when no one is present kW
759 Daylight Harvesting: adjusts luminaire output to accommodate natural light
° ,

)

6:00 am 6:00 pm

Lighting System Power Use

50%
( Demand Response
| ’ kW
25% :
4 . I I l H =
6:00 am 6:00 pm
bam Qam 12pm 3pm brm Qrm

gzﬂ‘lighting design lab




Pause for Questions

o ;| WHEN YOU DELETE 1

T HAVE : 3 SOFTWARE, WHERE i
ADUMB  THERE ARE DO ALL THE ZEROES |t
QUESTION. NO DUMB AND ONES GO? :
5 ) i

3

8 .

3 %

5 ‘ -
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Value Proposition Examples of Non-Energy Benefits

,’u!mw

WHAT YO[ CALL LOVE
WAS INVENTED BY GUYS
LIKE-ME-TO SELL NYLONS..

e

—




Smart Building Platforms are Increasing and Evolving

o
m,

Implementers

Tenants

z}lighting design lab




DLC QPLs Focus on Interoperability is Telling

= SSL Requirements Highlights = NLC Requirements Highlights
= V5.0 -2/14/2020 = V4.4 -6/10/2019
= Continuous Dimming for indoor luminaries = Energy Monitoring

and retrofit kit - Cybersecurity

= V5.1 Draft

» Glare (UGR), CCT, SPD, and BUG
performance reporting

= BMS-NLC intersections
= V5.0 Draft

= Required dimming and protocol listed " Interoperability

= Report integral control capabilities and type. " External System Integration (via API)

= Energy Monitoring aligned with ASHRAE
90.1-2016

» Load Shedding/Demand Response

Updates to 55L Technical Requirements V5.0 due to COVID-19

Elighting design lab


https://www.designlights.org/lighting-controls/download-the-qpl/
https://www.designlights.org/news-events/news/ssl-v5-technical-requirements-updates-due-to-covid-19/

Did You Know... NLC & LLLC

BASIC NLC CONFIGURATION

= Luminaire Level Lighting Control

Individually Addressable 1l &!)) & @
Integrated occupancy and daylight 1: I '
Sensors Many B

Continuous dimming 1-8 zones possible with

additional sensors

Networkable
LLLC CONFIGURATION

= Benefits - I
s (e ey (e
= Less Components 1:-1-4 Ty s
= Labor Savings EURE SR TR e S
. . : 1-8 zone capable
= Simple Configuration — out of the box

Future Expandability
BONUS: Automatically Meets Code

Reconfigurable .
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 thrﬂugh C405.2.7.
2. Luminaire level lighting controls{LLECandighting-con s 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
zElighting design lab




How These LLL Control Methods Work Together

At the room level — Open Office

/7:00am 9:00am
Initial walk-in Half Occupied
Lights on to Lights brighter
background or on occupied
daylight level desks, not on
vacant spaces
>:00pm 7:00pm
Leaving

Vacant Space
Lights go to set
level as people
leave, brighter
If occupied

Lights go off

Images Courtesy of Signify
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Poll: What is your experience with LLLC Technology?

ﬁlighting design lab




NLC/LLLC Energy Monitoring, Control, & Diagnhostics

O

Implementers

o
G

Tenants

@
: ® focus on energy®

Partnering with Wisconsin utilities

$0.05/sgft Energy Monitoring Incentive
... Think how it adds up with campus-wide monitoring

Lutron Vive

Energy Savings

Lutron Vive

ﬁlighting design lab




Indoor Positioning & Wayfinding

LEDs

Target gives the go-ahead on
loT lights at half its stores

LLLC

HOW LED LIGHTING ENABLES
INDOOR POSITIONING SERVICES

PMatform thes to retader's dgial marketing
syiens te debver lecaton based services
and parscnaioed cortert to the shopper
) »
’V“’*VV'V"”‘"’“ yy’vvwvv\mynvf
2 5 3
od
L * - SETAILER AENERITS
] o
» o Pocga

Implementers

ByteLight ™ Services from

<SAcuityBrands.

Tenants

ATRIUS’

ﬁlighting design lab




Space Utilization

Cost of Empty Space?

.

Implementers

Facility
Professionals

Owners

Average Hours Occupied Utilization Over Time
10
BO%
5 __NENEEE SRR B Sgonizaton Average.
o P, f‘—/‘ L] -'“JF\. ™,
(A R {1 / W
6 |~y [\ T | | [
e \ | [
gl II.'I \ I'. .'Iulll | I._ II|II I'.' .|I|'I|l \\ | |
.'Iu'  — | III — |I|__ | \Ill
i \ | | —
E we |/ L4 L/ L/ \
L
e 0%
Auwg 15 T-00am Aug 16 11:00am Aug 17 3:00pm Aug 15 7:00am
0 : r T T
Monday Tuesday Wednesday Thursday Friday @ Average (@ Peak

Average Utilization By Space Category Utilization By Space Category
100% .
Space Average / Portfolio Average Peak / Portfolio Average
a0% Amenities 13% / 51% W 1% / 51% -V
Break Area 48% / 51% W 0%/ 51% -V
B0 Target Utilizatior
T T i E | Conference Foom 23% / 51% W 58% / 51% v
0% Corridor 54% / 51% v 8%/ 51% v
Facus Boath 28% /51% W 0%/ 51% WV
2t
Food 67% / 51% W 100% / 51% v
- = = = = =7 Huddle-Area /5% v 50% / 51% NV
Open 0ff . W Unceteg . @ Confere. @ Workspa . Other Meeting 36% / 51% v 75% / 51% - V
Percentage Allocation [T PE——— are fErn — coa fr1a —w

Cqfo’. b BB BesH

R

enlighted
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Demand Response (Traditional Operation: Sneaker-net)

ﬁlighting design lab




NLC/LLLC Automatic Demand Response

Lutron Vive
ITLE Satlirggs i L Losd Shed
Sector
ot d bl lhgeas by Photocell

D o = 5‘(

e Schedokes

°
] b ' . - Sector

“ { ,Er ” < Occupancy Sensor
Sector Relay

Demand
Response
Signal
RAB LightCloud

AcTiont EMEBET O, \
Adl Un - Wallpack Front nmmm OW of 0.00W

DEMAND RESPONSE

0-10V DRIVER

Sector Low Voltage

DEMAMD BESFOMIE SCENES——————————— oM Interface

_ sabacod s

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

Sector
Switch

Linelin

SectorNet

LumaCan

Sector Bus Controller

LineIn

SectorNet

Regional Power Company Q Search Scenes

To: Kat more...

Sector Bus Controller

Leviton Sector Distributed Lighting

All On - Pathway

Brownout Alert!
Today at 6:38 PM

AU ﬁlighting design lab



Asset Tracking

EINSTONE Track & Trace — Process Optimization and Efficiency Enhancements
VA Pittsburg Healthcare Case

/
m;ntory management inefficiencies at hospitals

of wages lost (/o’ spent for
" {
of per year P new

o )
: l;’ o "u

fleet lost per year spent searching assets each year

© 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 Bluetooth 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.

O O O J&mi—g
rRrRrlE

Facility S
Professionals

Tenants Implementers Owners glighting design lab



Room Scheduling

Image by Crestron

Standard GUI

Conderence Room 331 Tuesday, Seplember 22 | 5015 AM

Meeting information

Immediately see if the room is
available and for how long

Reserve on the spot

Guickly book an available roomn

in two taps Power at your fingertips

Advanced functionality menu lets you
check-in, extend the current meeting,

Day at a glance end the meeting sarly, and more

See the full schedule for the daoy
and even reserve a time later in
the day

Tenants

\i/

glighting design lab



LLLC with Li-FI — Hold onto your hats...

WIFi: Transmit data through
radio frequency

LiFi: Transmit datas at high-
speeds through visible light,
UV, IR

Trulifi from Signify

ﬁlighting design lab


https://www.signify.com/global/innovation/trulifi

Take a second... Breathe... You're Probably Rambling...
Maybe pause for guestions

DOGBERT THE CEO

THIS ISN'T

DOES ANYONE
HAVE ANY
QUESTIONS YES,

ABOUT MY )
STRATEGIES?

www.dilbert.com  sconadams@acl.com



Tunable White Lighting

= Specific color tuning adjusting
the correlated color
temperature / SPD

= Meant to affect mood or
alertness.

= Circadian lighting.

= Simple preference?




First, Do No Harm

IES’s LD+A: 2020 Emerging Markets Report
Light and Health

“Most manufacturers did not set as a company mission to control the body or
manipulate biological processes; rather, our ethos is based in enhancing
architecture and creating comfortable environments. Using light to influence
biological rhythms and functions could have unintended risks.

In the absence of definitive, reproduced, evidence-based studies and clear
application methods, lighting manufacturers are loath to take on.”

Mike Thornton, CMO
Focal Point

= We're in lighting, not doctors 56 BILLION

* |Leverage evidence-based
guidance S1.2 BILLION

Y

ﬁ;lighting design lab



https://www.ies.org/lda/2020-emerging-markets-report/

Tunable White in Classrooms — PNNL & DOE 2018-2019 Study

O O O 0O

WALL-MOUNTED
CONTROLLER

= Study Conclusions

O 0O 0O D4

/MASTER swiTcH  YWHTEROARD

O OO 0O

How am | feeling? How is my energy level?

32% Power On
(Defauit)
47%
- IIIIIJIUVCU VVUIr\IIIg CUIIUILIVIIOD
and learning environment for ey
teachers and students Wy Caim
Screens Energize

1% 3%
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https://www.energy.gov/sites/prod/files/2019/05/f62/2018_folsom_classroom-tunable%20lighting_0.pdf
https://www.energy.gov/sites/prod/files/2019/05/f62/2018_folsom_classroom-tunable%20lighting_0.pdf

Horticultural Lighting & Automation

Tenants

o
T

Implementers




The "Wow Factor” in Hospitality

PMS Integration

= Grand Welcome Scene

GPD Algorithm

= Lighting

= HVAC
DND/MUR

CELS

Whole Hotel View

Oracles Microzss Oparam
Sarver

5

Images by Lutron

; ."||ﬂ Flaic earch Room @

8o s na -

: ' I
3

L]

+
1

Lutrons PMS Intarface Sarver with LGR-OPERA-PR Software

Guast Chack-In ——=

Guest Chack-0ut ——=

Guest Do=Mot-Disturty OnAOH —w-
Guest Meszage Panding On/0ff =

Room HYAC Protection -
Room HVAC Economy ——
Room HVAC Comfort ——
Boom HWAC Speclal/Comfort =

Lutrons Driver

+—5Uast Make-Up-RBoom OnAOf—
== Guast Do-Mot-Disturky OndOf" ==

* Avallabde only with optional Oraclas Micross guast sendcas module.

Room 201

z\Elighting design lab



The Road to Smart Cities Starts with Lighting — Exterior LLLC+

Billions and Billions...

There really is no limit in site to the number or types of sensors that could be
embedded into future luminaires. We are truly at the dawn of a new epoch.

o What's in tomorrow's streetlight?
Parking Management Concealed Speaker
Seismic Sensors Wire Theft Detection —
Digital Signage Air Pollution Sensors [
Public Wireless Networks Gunshot Detection
Tenants

Look for continued system integration
HVAC Sensor

Daylight
Harvesting &
Occupancy
Sensor

WiFi s~ LED Driver



Interoperability with 3" Parties with NLC/LLLC as Infrastructure

* Building vs. Campus Management

NERGY

MAINTENANCE

= Continuous [Al] Optimization PRO0COF e ML T~

ENVIRONMENTAL
SENSING

* Smart DER Operations
FOOTFALL a

MONITORING

IOT SMART
PRODUCTS PLATFORM

LIGHTING-AS-A
SERVICE

= Mitigate Physical & Cyber Security
Risks

z}lighting design lab




Observed Trend: From [LED+NLC] to [loT] to [loB]

Light,
Health, &
Color
Tuning

N\ Horticultural
Pathfinding S ——— Lighting &

Image by Extron

C&l/SMB

/;\}\

( Network \

Automation

Energy Data
Management

loB

g

Asset BMS
Tracking Integration

Demand
Space Response
Utilization / Load
Shed

| | [l
| : .-> @ Lighting Control
mage by

OpenADR Alliance Q HVAC Control

. Power Control
Wikl © v contro

Camera Control

ISO/Utility/Operator

ﬁlighting design lab



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

Examples of NLC Systems using the OpenADR Standard

From Lutron Vive’s Programming Guide

LUTRON a7
—————

vive)

OpenADR

OpenADR is an energy code compliance feature that enables you to
opt-in to automatic triggers of load shedding events from your utility

“SAcuityBrands. | From Acuity’s OpenADR Interface Page

company during peak hours.

nAD R SHARE <

nLight Demand Response Client Interface
by nLight

L

OpenADR is an open and standardized way for electricity providers to communicate demand
response signals with their customers using a common language over any existing IP-based
communications network, such as the Internet. The nADR client allows an nLight system to
integrate with an OpenADR 2.0a Demand Response Automation Server (DRAS). This device
functions by communicating with a configured OpenADR DRAS to retrieve live power demand

information from the utility company and shed load according to pre-configured user settings.
The device supports four demand response settings: None, Moderate, High and Special;

From Cooper’s Trellix Page

OpenADR listing Enlighted as a Member

(9 COOPER

Lighting Solutions

OpenADR Interface

WAVELINX TRELLIX

openADR

ALLIANCE

HALO HOME CONTACT US

enllshl'.ed

Trellix OpenADR interface allows WavelLinx users to take advantage of the incentives offered by utility companies
by participating to on-going Demand Response (DR) programs. The Trellix OpenADR interface is able to automatically
retrieve live power demand information from the utility company and automatically activate load shed profiles according

to pre-configured user settings.

Company Name:
Brand Name of Product:

Product Model Name:

Elighting design lab




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

K3

glightin

g design
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Pause for Questions
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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

ﬁlighting design lab




Benefits of plugging in to your Territory Utility

= |nvestment on innovation and
energy efficiency

= Customer and technical
support on specific projects

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

= Access to encyclopedia of
Implementation knowledge

= Access to impactful
programming

Elighting design lab




Program Design Considerations: Savings & Incentives

Regional Technical Forums: Non-
Example of prescriptive savings in Residential Lighting Retrofits protocol
City Light’s lighting program Dictionary

1. Arranged or existing
for the present, possible

Search for a word

Networked Luminaire

Spfll'ce : > | Lighting | Level Lighting ° PN to be changed later
ypP 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...

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

PNW Regional Resources
Take a load off (literally). Join the Network.

BONNEVILLE

POWER ADMINISTRATION

NHEC

NORTHWEST ENERGY
EFFICIENCY COUNCIL

Northwest P 5 TRADEAL'va :\\ lighting’
© Conservation Cosnei !\I.EI;WQQRA( AN :i ebs i'gn
d
) Regional NORTHWEST
Techmcal LIGHTING NETWORK e e
Fﬂrum

ﬁlighting design lab




DOE & PNNL — Integrated Lighting Campaign

ILC Goals = Participants

Provide resources for new integrated lighting systems . Organizations—including
building owners, operators, and
managers—have 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
Document and recognize integration and innovation Utll.ltl.eS, manufaf:tur_ers, energy—
efficiency organizations, lighting
designers, and energy service
companies (ESCOs)

Integratedlighting@pnnl.gov iolt ehting design lab



https://integratedlightingcampaign.energy.gov/

Education & Market Development

udBNENE.  NPSRTTAT LDL's Flagship Workshop

1 & 2 Day NLC Workshops
for

EVERYBODY...

featuring

Hands-On Learning & Practical Application

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

And so much more!!!

ﬁlighting design lab




Networked Lighting Controls Learning Guides & Video

= | LLC 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

ﬁlighting design lab



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

NLC / LLLC Best Practice Guides

NETWORKED LIGHTING
CONTROLS SER! ES
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Part #3: Networked Lighting Controls and Luminaire Level
Lighting Controls, What’s the Difference?

Now that you understand the bosic omponents and coocepts, wa can take a2 cleser look at the b

primary ways thesa lighting systams oparate in commarcal buildingt.

LLLC IS A TYPE OF NETWORKED LIGHTING CONTROLS SYSTEM

NLC and Luminaire Level Lighting Controls {(LLLC) systems both deploy the same control
strategies to ensure code compliance, tenant comfort, and sustained energy savings. Some

products can be configured to operate in either mode.

The primary difference (and key concept) between these two approaches

can be understood as a 1 to 1 vs. a 1 to many relationship.

NETWORKED LIGHTING CONTROLS

A Networked Lighting Controls (NLC) system is the combination
of sensors, network interfaces, wall stations, and contrallers that
affect lighting changes to luminaires.

In a NLC system configuration there is 2 one to many

relationship with one sensor controfling many luminaires.

LUMINAIRE LEVEL LIGHTING CONTROLS

Increasingly, manufacturers are integrating NLC system
camponents directly into luminaires. With LLLC, there is a
one to one relationship with every light fixture being capable
of being controlled directly. Each luminase is its own control
zone or may be grouped nto zones with multiple luminaires -
simplifying design, mstallation, and space recanfiguration

NETWORKED LIGHTING CONTROLS SERIES - CONTROL TECH TERMS

BASIC NLC CONFIGURATION

o @8

1-8 20ners po
adkitional seman

LLLC CONFIGURATION

NETWORKED LIGHTING CONTROLS

o
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Click to access the LDL networked lighting control learning guides
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https://www.lightingdesignlab.com/resources

Project Specific Consults and Mockups

N
e B
— ke g ‘ ‘

[luminancegie]
0 6y 13 19 25 3 38 44 o0
.

- Comparing the tested sample (top)
to the IES file (bottom)

Evolve LED Canopy  Rated Wattage: 110 Measured Wattages 111 Testing Dates 1/15/19

lab



Pause for Questions

NEVER ASK

1 A QUESTION

IF YOU DONT THAT'S
WANT TO WHY I
HEAR THE NEVER

z\Elighting design lab




Simplify the Message, Grab the Stakeholder's Attention




Poll: Top 2 Barriers to NLC and Their NEB's Implementation

Elighting design lab




A Similar Poll...

June 10th, 2020

Top 2 Biggest Barriers with Implementing Lighting with
Other Building Systems

Lack of Knowledge / Experience to

. . 51%
implement & integrate

cost NN -/
Lack of interoperability / compatibility || A -
Lack of knowledge / experience to I -
operate / manage the system ’

Difficulty quantifying benefits || R 23
lack of awarness of benefits ||| NG 15+

Cybersecurity || Gl 14+

0% 10% 20% 30% 40% 50% 60%

!Beftlﬁ{ngs‘ 'II:'gﬁng )I_/glcj)n_ Better Buildings, Gabe Arnold, & | nteq rated qu htl ng Cam paiq n
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https://integratedlightingcampaign.energy.gov/

Lighting Audit: Make a First Impression

LED
= Attend LDL Audit & Retrofit Annual kWh Reduction:| 19,783
Class ;) % kWh Reduction (of existing lighting):|  78%
o . Annual Utility Electric Savings:| $2,461
= Benchmark Existing Conditions Annual Lamp/Ballast Maintenance Savings:| $2,619

Rebate Savings:| $3,500

= Estimate Energy, Labor, Total Savings:| $8,580

Rebate Savings

: : Upgrade Cost:| $20,000
" Propose Multiple Solutions, Estimated Labor Cost| 55,000

Model kWh Savings Net Project Cost:| $25,000

= Lead to Life Cycle Analysis and Simple Payback (years):]  2.91
Non-Energy Benefits

= Tell a Story from Audit to
Proposal

Y

ﬁ;lighting design lab



file://SCLSHARED/SCLSHARED/ORG/CES/Groups/Tech Service/LDL/LDL_Education & Training/LDL_Class Instruction/Classes/2019/108 Promoting Efficiency/Slide Deck/Images/Audit/BOM_19 Univ_Smart Lamps Pilot rev3.xlsx

NLC 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
S Zones Fully dimmable lights controlled
9 (@ - (d) in this area

Area

W
©
s Daylight rows Tand2will W& il D-?tl-_nle ____________ Da_ﬂ@h! ______ 1
Zunei ! "Z'nnei “—_—

§ Davliaht Zones dim independently. Lights will @ N b L
- Zgr:gs (@) - (b) automatically adjust to daylight
= ' maintaining recommended 30FC
= on task surfaces
=
<
2
— 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

User Interface as Part of the Value Proposition

From manually coding to smart devices

MORSE CODE
| [—

A

B — N —& Z iiawie
C —e— (0 [ 3 o I
D — Pe——o 2 (81 e
E Q——o— 2 T
F — R ¢« —o 4 eoee—

G —= S 5 seces

H | = 6 —eoee

I ) — 1 —iese
R — 8 immiiglie
K —¢= W i .2 S
L e— X —ee— 0 i
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Key for Tenants: Wall Stations

= Another scope ‘gray area’

Simplicity 4 Appearaﬁce- - Complexity;
* ASNLC/LLLC SySFemS < Wall Station Interface Spectrum >
become more ﬂeXIbIe’ wall Limited ¢« Capabilities » Flexibility

station SOOQO is key to
organization.

Elighting design lab




Key for Facility Professionals: Configuration Tools

Configuration tools are great when they provide

= An ordinal process

= Visual confirmation of settings

» [ntegral help features

Some are still pretty confusing!

Not every system uses an app

ﬁlighting design lab




Stay Tuned: LDL Study and Call for Participants!

O

G4

Tenants

—
Scene 1 -l

§
5

[_

' Scene 3

|

Scene 4

=

Image by Cooper

Ease of Use
Functionality

Operations

Informing and Increasing Acceptance:
The NLC User Experience

Image by Lutron

z\Elighting design lab




Implementers — Leverage Partner’s Procedural Efficiency

Quoting tools

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

Pre-Commissioning

o
.

Implementers

k= Industry
4. Knowledge S

Technical
Advisory

| Territory Rep

Regional Image by Lutron
Operational

Knowledge

[ = |

stat Cont

Coordination -

| > |
j ! |1
| l;? i | o
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https://www.lutron.com/en-US/Pages/PromoPages/quickestimatedesignassistant.aspx

Not “Value” and not “Engineering”

=  Removes hardware / features

Potential Value of Value Engineering Applications

last minute to reduce cost Savings

= QOther Building contractors up-
sell

= EC typically down-sell

= True value engineering “adds”

Cost
to up-front cost to reduce life- —
cycle cost m‘{;:

Schematic
Design

Design
Development

Work
Drawings

Construction
Documents

Construction

Time When Value Engineering Is Performed
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Pause for Questions

WRITE UP SOME
~ ANSWERS TO THE
QUESTIONS WE COULD
NEVER ANTICIPATE.

i
b N

‘.
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Financial Conversations

[ ]
~
[
oo
| )
W
-
(=3
w
o
©
()




Simple Payback vs. Life Cycle Cost

Simple Payback
(Cost of Materials + Labor + Services) — Rebates

(Energy Savings per year + Maintenance Savings per Year)

Life Cycle Cost Analysis System Life (i.e. 10-20+ years)

»

Initial Costs Delivery Savings Operational Costs Disposal
» Materials, IT :ICnstaIIa.tloln . * Energy & Maintenance * Energy Usage » Decommissioning
* Service Contracts OMIMISSIONING *NEB » Maintenance * Removal

Elighting design lab




Simplified 10-Year Example

Discount Rate:

10%

Date:

Today

End of Year

End of Year

End of Year

End of Year

End of Year

End of Year

End of Year

End of Year

End of Year

End of Year

1

2

3

4

5

6

7

8

9

10

Cash Outflows

Lighting System:

$(65,400.00)

Rebate Incentives:

$ 15,400.00

Outflow:

$(50,000.00)

Cash Inflows

Energy Savings:

$10,000.00

$10,300.00

$10,609.00

$10,927.00

$11,255.00

$11,593.00

$11,941.00

$12,299.00

$12,668.00

$13,048.00

Maintenance Savings:

$ 5.000.00

$ 5,150.00

$ 5.305.00

$ 5.464.00

$ 5.628.00

$ 5,796.00

$ 5.970.00

$ 6,149.00

$ 6,334.00

$ 6,524.00

Inflows:

$15,000.00

$15,450.00

$15,914.00

$16,391.00

$16,883.00

$17,389.00

$17,911.00

$18,448.00

$19,002.00

$19,572.00

Annual Cash Flows:

$(50,000.00)

$15,000.00

$15,450.00

$15,914.00

$16,391.00

$16,883.00

$17,389.00

$17,911.00

$18,448.00

$19,002.00

$19,572.00

PV of Cash Flows:

($50,000.00)

$13,636.36

$12,768.60

$11,956.42

$11,195.27

$10,483.01

$9,815.64

$9,191.18

$8,606.13

$8,058.70

$7,545.85

10-Year

Year-1

Year-2

Year-3

Year-4

Year-5

Year-6

Year-7

Year-8

Year-9

Year-10

/ NPV:

$53,257.17

($36,363.64)

($23,595.04)

($11,638.62)

($443.34)

$10,039.67

$19,855.31

$29,046.48

$37,652.61

$45,711.31

$53,257.17

(Simple Payback:

3.19

ROI:

34%

/

ﬁlighting design lab




Right Postage, Right Address: The Proposal

=  Key Components
= Title and Subtitle
= Target
= Problem statement
= Financial Summary

= Payment Terms

I'm gonna make you an offer
you can't refuse

=  Current Status
=  Action -> PO
=  Appendix(es)

Y
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One Page Proposal

20% more Light with 40% Lower Energy Cost for the Parking Garage at 123 Project 5t.
Improving security, saving energy, lowering operating costs, and boosting the Energy Star score

Target: TO IMPROVE PARKING-AREA LIGHTING WITH EMERGY EFFICIENT, LOMNG-LASTING LED TECHNOLOGY

* To Address tenant safety concerns by increasing average lighting levels by 20% and moving to
“whiter” light, enhancing visibility for both occupants and security camera.

* To reduce operating and maintenance costs for parking-area lighting by $15,000 the first year
(10-year NPV of over $53,000.

e To capture $15,400 in Energy Trust incentives, covering 24% of project costs

« Toavoid a quarter-million pounds of CO2 emissions annually, boosting ENERGY STAR score to
J0 from 68

Financial: Project first cost is estimated at $50,000 after a utility incentive of $15,400. A 10-year analysis
yields a net present value of $53,256 and a simple payback of 3.3 years.

Simple Payback 3.2 years
MNet Present Value® £53,256
Return on Investment 34%

* NPV Assumes 10-year analysis term, 10% discount rate

ﬁlighting design lab




Lighting as a Service = Netflix and Lit?

% NETFLIX @

= No up-front capital costs

= Equipment, Commissioning,
Maintenance by Provider Matntain Audit

= Monthly Payment from
Savings

Install Laas Design

= Energy Metering

= Contract with Provider
and Implementer Finance Supply

e
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Seattle City Light EEaS Pilot

RENEWABLE
ENERGY

Energy Efficiency, News

Seattle City Light

HOME YOUR BUSINESS ~ YOUR HOME ~ RENEWABLE ENERGY ~ ELECTRIC VEHICLES | Seattle City Light is pilOting
America’s first Energy

Energy Efficiency as a Service Efﬁciency-as-a-ser\[ice program

Request for Projects

By Jennifer Runyon | 6.19.20

Baselng wig
Comnsumpbon

Energy EINGeny Sevvie Fee

e
"ot hoency Ensrgy X LEaS Charge
.l'.l
-
S le
w

OMmMon Area 800 1YY —’"
wnde Charges
- 2 F e
ity Senrngs = ’
- oS LnerqQy
B Actual Clectncty 8 [ ectridty
..‘,-,'.”‘:’.,. ye , s 10 4]
wiod Ersrgy Usé
—l A0 53 energy consumpbon X
: : Customer's Rate at tme of biling
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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

Commercial Building Tax Deduction 179D

A tax deduction of $1.80
per square foot

ENERGY.GOV

SUMMARY OF 179D TAX DEDUCTIONS

Savings Requirements”®

Tax Deduction (not to exceed
cost of qualifying property)

Fully
Qualifying
Property

a0%

$£1.80/ft2

Partially Qualifying Property

IRS Motice

(Effective Envelope ::dA?-IW
Dates)
2008-52
(/o6 - 16 2/3% 16 2/3%
12/31/08)
2008-40
{(11/06 - 10% 20%
12/3113)
2012-26
(3hzhe - 10% 15%
12/31/20)

£0.80/M2 ®0.60/Mt2

\i/

glighting

Lighting

16 2/3%

20%

23%

$0.60/ft2

Interim
Lighting Rule

25%-40% lower
lighting power
density (50%
for
warehouses)

$0.60/Mt2 times
applicable
percentage™

design lab


https://www.alliantgroup.com/services/energy-efficient-commercial-building-deduction-179d/?utm_source=GoogleAds&utm_medium=Ad&utm_campaign=179D

Discuss The Cost of Waiting

= Cost of Waiting - Urgency
= Utility funding

= Continue overspending on
energy

= Continue overspending on
human capital

™~

= Equipment nearing EOL 3

)
= |isten to Stakeholder %
Objections s

= Buy in from stakeholders

z}lighting design lab




Stakeholder Objection

Counter Suggestion

= "l don't have any budget for an =  “] Just want the cheapest

upgrade” option”
= Consider existing cost for system and = Provide at least 2 options: A
equipment maintenance cost-based option and a value-
= Discuss the cost of waiting adglegl benefit option for the
building

= Demonstrate lifetime economics

= Highlight NEBs to different

stakeholders @

= Divide project into smaller phases TRADE ALLY
= Project will set both an economic and NEl'WORKNW
technical infrastructure for additional Ritiing Siscass gty

value-add building projects 2020 FIELD GUIDE

ﬁlighting design lab



https://www.tradeallynetworknw.com/resources/2020-field-guide/

Pause for *Final* Questions

| ¥
ARE THERE ANY WHY DO : IF SOMEONE GIVES
QUESTIONS? FEEL GHOSTS ] YOU A WEDGIE AT THE
FREE TO ASK ANY— HAVE MOMENT YOU DIE, WILL
THING AT ALL. CLOTHES? YOU HAVE IT FOR

ETERNITY?

Dilbert. com DilbertCartoonist@gmail.com
—
9221l 2201 Scon Adams, InC. D by
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And now — a few words from LDL




Upcoming LDL Online Events

LDL Course Delivery Date Time
Fundamentals of NLC (Side A — Theory & Technology) July 14 10:00 - Noon
Fundamentals of NLC (Side B — Practical Application) July 15 10:00 - Noon
The Lighting Design Process July 28 10:00 - Noon
Audit and Retrofit Technigues August 11 10:00 - Noon
Introduction to Codes and Standards August 25 10:00 — Noon

Today’s slide deck and previous online courses
can be found on our website

ﬁlighting design lab



https://www.lightingdesignlab.com/resources
https://attendee.gotowebinar.com/register/2387802112321555467
https://attendee.gotowebinar.com/register/4802297761080569611
https://attendee.gotowebinar.com/register/613094687622982158
https://www.lightingdesignlab.com/audit-retrofit-techniques-2-hr-online
https://www.lightingdesignlab.com/introduction-codes-standards-2-hr-online

Click = Call = Connect

» Armando Berdiel Chavez
» 206-475-2722

» armando.berdiel@gmail.com

Visit us online

OR

Education Resources
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

best practices of design...

LEARN MORE TAP INTO

Email Us

lightingdesignlab@seattle.gov

Todays slide deck
will be posted
here!
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http://www.lighitngdesignlab.com/
mailto:lightingdesignlab@seattle.gov

lighting
design
lab
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Please take the online survey once you exit the webinar

We’ll SEE you on the next call... ©

Elighting design lab




