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(NLC In Schools!)
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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
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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 (&)



Quick Instructor Background

= Lehigh University, B.S.

o Computer Science & Business

» Penn State University, Meng.

o Engineering Management

= Lutron Electronics (PA)
Armando Berdiel Chavez, M.Eng., LC

Technical Development Supervisor o Systems Support (Commercial & Resi)
N lighting’ o Sr. Project Coordinator — Commercial
‘f( design Inside Sales (Spec to Close)
]
ab = Pearl Street LED Systems (NJ,
NY, PA)

o Controls & Project Development
Engineer (Retrofit Market)
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Learning Objectives

Understand and apply NLC hardware
and features

Gain knowledge to ask the right
questions to implement common control _.ezm.

strategies in schools
Leverage utility resources

Navigate financial & operational
conversations for NLC projects
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Time for a Quick Poll...

Enough about me...

Let’'s talk about you...
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* Those smiles
= Some good ol Learnin!
= |mproving quality of life

= Enhancing the purpose of the
space
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The How

Reducing
: Energy Bill
Established
: Support
Reducing Structure

Glare and
More Operating
: Purposeful, Hours
Leveraging Flexible
Incentives
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The What

= Line-voltage
wiring
— Low-voltage
wiring
Clear Connect
RF Communication
1
DZ1=
Daylight Zone
&
T ~ 1 ——
e
g | CLAIRTY ™ Pro
Peerless® Light) 3
| | Aol i Mobilefop
= Lithonia Lighting® =z | niignt
0 BLT Recessed Luminaire T
—
Alight® AIR "
[ Adapter .
= - !—‘
1 3
nLight® AIR

PODB Wall Switch

Space Ullization

Edge Application

AV

Lithonia Lighting®
VCPG LED

/
Parking Garage Luminiare ' )

LJE =t ==

Y Lithonia Lighting® < m,
v CLXLED Strip Light Wireless Remote 1 Controller for Wireless Sensors
Lithonia Lighting® O N Each Zone

18G LED High Bay = s

2 Lithonia Lighting®
D-Series LEC
Area Luminiare

SiteView'” Energy Meters
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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




Wireless Protocols with NLC Today

WIRED VS. WIRELESS COSTS

Zighee 7

Bluetooth $600
././/
BLE it 2
$400 + -
Enocean s00
Zwave $200 1 _
I $100 +
WIFI
$O *r‘/ Y a)

IEEE 802 Wired  Wireless

Proprietar
P y ™ Parts ®m Re-Paint

Others @ Labor  m Drywall Patching

Mesh

Star

. PAN coordinator
O Full Function Device
@ Reduced Function Device

Cluster Tree

PENETRATION OF RADIO SIGNALS

Wood, plaster, uncoated glass ====mmm=memeceeeeceen - 90 - 100%
Brick, fiberboard ===eeemeccceccmccce e ————— 65 - 95%
FerroConCrete ==-emmmmmmmmmcmecee mccceeeee———————— 10 - 90%
Metal, aluminum facings =============ceccccccececnunx 0-10%
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The Savings Prospects

U.S. Non-Residential Annual Energy Savings Potential
Based on DOE Stock Estimates and Forecasted Adoption & Efficacy

N
i
o

Networked Lighting Controls
with Aggressive Utility Support

N
o
o

-
=

-
o

=
o
o

Indoor LED Products

Annual Energy Savings (TWh)
o
o

8.0
4.0
Outdoor LED Products
0.0 T CEP— V— P— C— S— S— V——) — — VE— C— S S S V———
A D O DN NS A DO DDA D AN O
NN O Q) 3 > P o> &
D7 DT ADT DT ADT DT ADT QDT ADY ADT AR AR AR AR ADT ADT DT 4D AD

@ Outdoor LED Products M Indoor LED Products 1 Screw Base LED Products
B NLC - Current Path NLC - Aggressive Path

i-n < 7% | ENERGY SAVINGS POTENTIAL OF DLC COMMERICAL LIGHTING
S “. i | AND NETWORKED LIGHTING CONTROLS
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Emerging Tech Non-Energy Benefit Drivers

*Not in Today’s

. *
Today ; Emerging Scope
|
|
S HVAC/BMS
E Optimization
|
|
| Load
| Shedding
E Space
3 Safety/ Utilization
i Security Indoor
Ass¢t . -y ,
: : Positioning
Track|ng Asset
. |
L'ne}r};y 1 Management Advanced
COde SaVIng p‘%nerr‘:y Aavdnoed
comp“ance Rebates N';L?DIIOFIHQ Scene Setting
. "
Energy Savings Productivity Improvement
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NLC Terms, Control Strategies, and Other Fun Stuff

= What's the
difference between
NLC and LLLC?




TomAto — Tomato

= Advanced Lighting Controls

_ > ALC = NLC
* Networked Lighting Controls

""""""

L

Wireless sensors Vive wireless hub l I .

n 330
| "

Load controllers Ec\:efm‘ Q . . || Ak

" T == _ | w— THE IT CROWD
B == i ‘
O » Nhink about the sensor
g2 % W LLLC syitgh, or analog motion
P cot = = sgngor with a relay.
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Control Zone / Channel

F8 F8
= A Control Zone is a logical grouping
. . F9
of luminaires that are controlled 0 s —
together.
F2 ®PIR ®F‘IF{
= Generally, the more control zones, |
the more flexible the system will be. : = 5 =
=  Poor zoning is the most common e
error in controls. 1
d F9 3
| = ? :
o_ @PIR @HR
= b F9
= I a bl b

T3] e ————— o)
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Load Controllers

RMJS- 16RCCO1DV B
120 V-~

£ VIVE)
o o-aén—w?.i’f.f’ T

= Controls a Zone of Lighting - ;

= Dimming or Relay
= 1A-20A

= Usually 0-10V Flavors for dimming
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Zone Controller / Wall Station

? —
= Line voltage | = i

= Low voltage remote dimming ‘ g i

= Networked System
= Zones or groups
= Simple to design
= Easy to understand

= Users like personal control

Courtesy: Lutron, Leviton, Crestron
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Scene / Preset Control (More Complex Wall Station)

= Grouping of zones at specific levels

* More complicated

»  Simply Repeatable

* May be confusing

= Consider engraving

Courtesy: Lutron, Leviton, Pharos
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High End Trim or Task Tuning

IES Lighting Level Guidelines

IES Lighting Average Maintained Location
Level Guidelines Footcandles (Horiz) (AFF = Above finished Floor)
ATM - walk up (indoar) 20 fc at 3' AFF
Lobby 10 fc at 0" AFF

Teller Window/Writing Table 30 fc at 0" AFF/Writing Surface

General Seating 5 fc at 2' AFF
Lounge/Work Surfaces 10 fc at 2" AFF or work surface
Corporate Office

Workspace 30 fc at 2.5" AFF
Dining (Non-Hospitality)

Cafeteria 15 fc at Tabletop
Coffee Shop 10 fc at Tabletop
Stacks 20 fc at 0" AFF
Reading 50 fc at 2.5" AFF
General 15 fc at 2.5" AFF
Graphite Penail 30 fc at 2.5" AFF
Red Pencil 50 fc at 2.5" AFF
Black Pen 30 fc at 2.5' AFF
Other Pen 40 fc at 2.5" AFF

Lighting professionals specify

conservative lumen packages

Deliver the target illuminance level
Reduce glare

Extend the Life of the fixture

Save as much as 20-30% of the

energy in a typical system



Motion Sensors -
Occupancy and Vacancy

=  Autoon
= Auto off

= May control load

= Mounting
= Wall

= Ceiling

=  Fixture

Bookcase

= May have some residual angst over
older systems




Sensor Types

. Passive Infrared

Needs line of sight to work

Can be wireless -> battery

. Ultrasonic

Does not need line of sight

to function

Only wired -> constant power

Object

. Dual Tech

Little bit of both

Cour Wattstopper, Echoflex, Leviton, Steinel
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Daylight Harvesting

Leverage available daylight

availability
Dim artificial Light

Comfort in maintaining
appropriate light level

Reduce Glare

Save Energy
Commissioning

Pair with motion sensors

Rows

Calibration

| R =T S

s |
-~

) |
U —

—

aant il =

~—

—

Chemeketa Community College Health Sciences Building
SRG
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Timeclock Programming

T ATET % FIOAM ¥ T -
vive.lutron.com <
< Time Next
> Y kS |
06 58
07 59
08 : 00

< Days Next
| Weekly
There are no dates to Import
< July 2018 >
S M
2
8 9
15 16
2 23
29 30
!l ATAT ¥ 8:30 AM # 100% -
vive.lutron.com (¢
< Select Rooms

Sefect the rooms/areas this event should
include

Conf Room

10 02
ol ATAT ¥ 31 A #1007 w—
vive.lutron.com (V]
< Select Actions

Select the actions this event should Include
ACTIONS

o s

10 min before

5 min before

at Sunrise

5 min after Sunset

10 min after

Select the days of the week this event should occur

() Sunday

(v) Monday

« Tuesday

(v) Wednesday

« Thursday

(v) Friday

Status

Enable ()

Behavior

® Occ/Vac

Vac Only

When Occupied

Dimmable Lights

When Unoccupied

Dimmable Lights

Timeout
1 min

® 15min

5 min

30 min

() saturday

::\\Qlighting design lab




Load Shed / Demand Response

* The abllity to reduce
lighting load by a set
amount when signaled
to do so by others.

= Most NLC Systems
have a DR/ADR setting

according their schedules.

TYPE QUANTITY
Unscheduled; | Negotiated with industries to
STAGE O Agreed avoid subsequent stages
STAGE 1 | Scheduled: | <1000MW to be shed
STAGE 2 zf)’t‘;:;g"d? < 2000MW to be shed
Scheduled;
02 STAGE 3 1S Rt < 3000MW to be shed

VOLUNTARY OR CONTRACTED
EMERGENCY DEMAND REDUCTION

To help balance the demand and
supply of electricity. Demand
Response & Emergency Demand
Reduction customers are called on
to reduce their demand.

04
BLACKOUT

If preventative measures do not
have an effect, it causes the grid to
collapse. This is detrimental to
consumers & suppliers.

01

The demand for electricity is -
high, putting pressure on ON
supply. Emerger ces —' ‘
such as gas and hy ave OFF
been deplet re is an — =
event T

Every effort is made to
avoid this occurance.
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Critical NLC Strategies Compounded

100%

75%

Lighting System Power Use

High end trim: reduces light output to the target levels

Occupancy Sensing: turns lights off when no one is present
Daylight Harvesting: adjusts luminaire output to accommodate natural light Personal Control

kW

50%
6:00 am 6:00 pm
25% Demand Response
kW
B =
6am Qam 12em 3em bem Qrm

6:00 am 6:00 pm
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Where do Savings Come From?

+ Converting to LEDs What is a Kilowatt-Hour?

 Reduces Wattage

* About 50%-75% reduction
»  Adding NLC/LLLC Systems Kwh — KW - hr

* Reduces Operating Hours

: - W W = 260D
- 8760 hours in a year 1 KW= lose \ 36005 |

 About 50%-75% reduction

Energy = fower - Time

Medium General Service Downtown Network (MDD)
Jan 2019 | MNewv 2019 | Jan 2020

Per kWh $0.0925 |§0.0919 5 0.0987

Y
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https://www.seattle.gov/light/rates/summary.asp

Did You Know... NLC & LLLC

= Luminaire Level Lighting Control

Individually Addressable

Integrated occupancy and daylight 1-

sensors
Continuous dimming

Networkable

= Benefits

Less Components
Labor Savings
Simple Configuration
Future Expandability

Reconfigurable

BASIC NLC CONFIGURATION

- @

Many
1-8 zones possible with
NLC LLLC _ additional sensors

LLLC CONFIGURATION
' S @) o)) L () S (@) l
. o = o | s
1:1-5
> @) & @) @'f-:( D) ) ()

1-8 zone capable
— out of the box

BONUS: Automatically Meets Code
ﬁlighting design lab




2018 Washington State & Seattle Comm 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 u[:cupant ' en Dc[:upled or l.II'Iﬂ[:CUpIE!d mﬂpectwely
Mnn itor ambien

2: Individually Addressable
2.1: Occupancy, Vacancy, Dimming

2.2: Daylight Harvesting, Dimming
2.3 Networkable

z\Elighting 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 take on LLLC Technology?



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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Before Getting These Project Started




Relatively Nearby Regional Resources

* |nfield / Development Support:

» SCL Energy Specific Questions:

Connect with an Energy Advisor to help you better understand energy options, navigate your choices,
and create a plan that helps your home or business save energy and money. Conservation, energy
efficiency and smart energy choices are within reach.

Call 206.684.3800
Email SCLEnergyAdvisor@seattle.gov

» Best Practices, Mockup, Tools,
Resources, Network

= Your Utility

= Lighting Design Lab

= Integrated Design Lab
= Trade Ally Network NW
= Many Others!

LIGHTING SPECIALIST CONTACT INFORMATION

The NWTAN team of lighting specialists is here to support the Northwest lighting community. Please contact the
specialist serving your geographic region if you have any questions or need information.

WAOEHMGTON. s s s 5o s

JOHN WILMOTH

Northeast Washington

509.342.5217
john.wilmoth@northwest-lighting.org

N\

JEFF ANDERSON

Western Washington

360.707.8950
jeff.anderson@northwest-lighting.org

egional Contacts

)

TRADE ALLY
NETWORK

TRAINING & RESOURCES PROGRAM OFFERINGS ABOUT BECOME A TRADE ALLY

TRAINING & RESOURCES

HVAC

lighting
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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
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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

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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Cybersecurity Considerations

= Get T involved ASAP!

= Smart lighting may be a
gateway to attack just like other
building systems.

= Becoming a greater issue &
consideration.

* Recommend having system-
specific network

= Design Lights Consortium
= DLC NLC QPL
= UL-2900

ZigBee gateway

Mesh Network

Elighting design lab



Design Lights Consortium

Home

Insert

H =

Draw

Page Layout

Data

Rewviaw

i

View

Help

BLUEBEAM

Power Pivot

DLC_NLC-QPL-v3

~
..-"-] Tell me w

- Excel

B C D E L] AL AW AZ Bl BM BR BU oG oG a cl CK o o DE DH EB EW EZX FE
5 R o o k| b
Sho | Sllnl Sho Sho 5huw| Show Sho Sho Sho ‘ Sho Shnw‘ Sho Sho Sho Sho Sho | Sho Sho ‘ Sho | Sho ‘
Individual
Oceup- Daylight Colar Lusrminaine Contin- User External | Remote | Emergency
Interior /  Sum- ancy Traffic Harvest / |High-End | Sched- Personal Demand  |Plug Load | Changing / Address- | LLLC Luminaire | uous Dim-| Inter- Control Energy Systems. Diag- Lighting Cyber-
Company Brand System Exterior  mary | Network | Sensing Sensing | Photocell Trim uling Control Response | Control Tuning Zoning ability Level Lighting ming face |Persist-ence| Moniter | Integrat- | nostics Document- security
Control fon ation
1 . - - - - - - - - - - - - - - - - -
Acuity Brands Acuity Controls XPoint Wireless Intericr fes Yes Mo Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
|
Acuity Brands Acuity Controls nLight AIR Interior Yes Yes Mo Yes Yes No Na No No Na Yes Yes Yes Yes Yes Yes No Ne No Yes Yes
5
Acuity Brands Acuity Controls nLight Interior Yes Yes Mo Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
1]
Autani, LLC Energy Center Energy Center Interion Yes Yes Wi Yes Yes Yes Yes Wi Yes Mo Yes Yes Mo Yes Yes Yes Yes Yes Yes Mo Mo
7
Autani, LLC Energy Center Energy Center Exterior Yes Yes Yes Yes Yes Yes Yes Yes No Na Yes Yes No Yes Yes Yes Yes Yes Yes No No
]
Avi-on Labs, Inc Avi-on Proline Avi-on Proline Intericr Yes Yes Mo Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Mo Yes
]
e EJ_stErn Cortet Cortet Interior fes Yes Mo Yes Yes Yes No Mo Yes No Yes Yes Mo Yes Yes No Mo Yes Yes Mo Mo
Laboratories
10
11 Cree, Inc SmartCast Wireless|  SmartCast Wireless Interion Yes Yes Mo Wes Yes Mo No No Mo Yies Yes Yes Yies Yes Yies Yes No Mo Mo Yies Mo
Crestron g
Electronics Crestron DAL Crestron DAL Interior e Yes Mo Yes e Yes e Mo Yos Yas fes Yos Mo Yes Yes No fes Yo Yes Yas Mo
12
Crestron - - :
Electronics Crestron Z0m™ Crestron Zom™ Interior fes Yes Mo Yes Yes Yes No Mo Yes No fes Yes Mo Yes Yas Yes Mo Yes Yas Mo Mo
13
Current by GE | Daintree Enterprise ControlScope Interior Yes Yes Mo Yes Yes Yes Yes Yes Yes No Yes Yes Mo Yes Yes No Yes Yes Yes Yes Yes
14
Digital Lumens Digital Lumens SiteWorx Tune Interior Yes Yes Mo Yes Yes Yes Yes Mo Mo Mo Yes Mo Yes Yes Yes Yes Yes Mo Yes Yes Mo
15
Eaton LumaWatt Pro 10T System Exterior Yes Yes Yes No Yes Yes Mo Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes No
16




Understand Code Reqguirements

= When does Code Apply?
= LDL 2018 Code Update!
* LPD pushes LED Savings

= Control Implementation
Requirements

= Motion Control

= Daylight

= Lighting Reduction (Dimming)
= Local Control

= Time Clock Control

*  KkWh Savings 10% below Code
Impact Incentive

TABLE C405.4.2(1 TABLE C405.4.2(2
INTERIOR LIGHTING POWER ALLOWANCES: INTERIOR LIGHTING POWER ALLOWANCES:
BUILDING AREA METHOD SPACE-BY-SPACE METHOD
- LPD (wifth) LPD (wift?) COMMON LPD (w/ft)® | LPD (wift)®
Building Area Type Bef Jan 1 2048 |After Jan 1 2018 SPACE-BY-SPACE Eefore After
TYPES? Jan 12018 Jan 1 2018
Automotive facility 0.64 0.58 Computer room 137 3
Convention center 0.81 .73 Dining area
Court house 0.81 73 In a penitentiary 0.77 0.69
Dining: Bar lounge/ In a facility for the
leisure 0.79 0.71 visually impaired (and not N
Dimima Cal. s used primanly by the 1.52 132
Jining: Laletena/tast 0.72 0.65 staff)®
food 0 2 barl i
N na riounge or iEsurce
Dining: Famuly 0.71 0.64 dining 0.86 077
Dormitory 0.46 041 In a family dining area 0.71 064
Exercise center 0.67 0.60 Otherwise 0.52 047
Fire station 0.54 49 Electrical/mechanical 0.76 0.68
Gymnasium 075 68 Emergency \.'c-hicle pgarage 0.45 0.41
Health care clinic 0.70 70 Food preparation 0.79 S
- Guest room 0.38
Hospital 0.84 .24 Laboratory
Hotel 0.70 0.63 In or as a classrooms 1.02 0.92
Library 0.94 .85 Otherwise 1.45 131
LIGHTING POWER ALLOWANCES
—pe. DiNING School Office Warehouse
1.8
16
1.4
1.2
1 \ A
0.8 . . — _
- P ——
0.6
0.4
0.2
0
HI (2006 D, NV OR 20151ECC CA (2016) 2016 SEATTLE
IECC 2012 ASHRAE
ECC)
»

glighting design
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Implementers — Leverage Partner’'s Procedural Efficiency

Quoting tools

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

Pre-Commissioning

Global Regional Image by Lutron
k= Industry Operational
4. Knowledge g8 Knowledge

1 Territory Rep

s |

Technical
Advisory

Elighting design lab



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

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 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

City Light NLC $50/Fixture 2020 Requirements

‘ = DLC NLC QPL System

® = TLEDs

* Programmed HET, Occupancy, = Fixtures under 20W

Daylight Harvesting
* Min (2) Zones per 300sqft

= Pre-Install
= S00
= Floor Plan
= Post-Install
= As Builts
=  Site Visit

QIS Seattle City Light

CUSTOMER ENERGY SOLUTIONS
PROGRAM REQUIREMENTS

Commercial and Industrial Retrofit Program

= HET under 20W = prorated $50
Incentive

Elighting 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

Select all benefits of a Lighting Audit



Pause for Questions

NEVER ASK

1 A QUESTION

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

z\Elighting design lab




Light & Health 101




Tunable White, Circadian Lighting

Specific color tuning adjusting FEEEE
the correlated color =
temperature / SPD along the
black body radiator curve.

Meant to affect mood or
alertness.

Circadian lighting

Light & health ongoing
research

z\Elighting design lab




Key Light Stimulus Variables for Circadian Entrainment

Circadian Entrainment
Intensity
Distribution
Spectral Power Distribution
Duration — Dose
Timing
Photobiological History

z\Elighting design lab




Intensity

= How much light is
Incident on the eye

= Lux

» Typically measure at
seated eye height for
most environments

ﬁlighting design lab




Distribution

= Direction of light matters

= 90 degrees from nadir and
higher

= Think about blues sky light

--._____ﬁ_______-__ 80" above nadir '
B0" above nadir [

nl-
{nadir)

ﬁlighting design lab




Spectral Power Distribution

Daylight Incandescent Fluorescent
100 = 100+
=  What wavelengths 0+ 8-
are present in the o ‘gw
light source =1 ’
= Heavy reliance on “w @ & © W e . do

blue wavelengths ficdocen Socivikiie LED Warm White LED

. . 100 4 100+
= Research is showing o o
this may not be as § 60 T
Important as thought &« s 401
20 20
. NOﬂ-VISUﬂ' 400 500 600 700 3 400 S00 00 700

photoreceptors SNSRI wavelength (nm) wavelength (nm)
(IPRGC) benefit from
SPD

ﬁlighting design lab




Duration - Dose

* How long are you subjected to
the light stimulus?

= At what intensity was the light
stimulus?

= Both matter

Courtesy of Signify

gE}Iighting design lab




Timing

R NN AR AR AANARNRA NN - \.\\\\\u\qmii R L 11 ,;r,f,//”;//, ,,, ,4,//,,;/////////,;;
= What time are you subjected to | ° s i i
the stimulus? " : = B G -
* Resetting the circadian clock at w |

5:30 pm may not be the best
choice for day active workers.

= \What about for students?

= ~8am - ~3pm

Elighting design lab




Photobiological History

The patterns of light exposure
during the day and over time
matter

Intensity ranges may be critical
over time

How does this effect shift
workers?

Elighting design lab




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%

Elighting design lab



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

Lighting Controls to the Rescue

* [ntensity

= Distribution

YN,
TUNABLE
. WHITE

= Spectral Power Distribution - KNS W it

PHiLips

=  Duration — Dose
= Timing

= Photobiological History

= |f only we had a convenient
means of manipulating most of :
these variables....

Courtesy: Signify, Eaton

Elighting design lab




Select variables that affect Circadian Entrainment



Pause for Questions

| § §

ARE THERE ANY | wHyDO :|  IF SOMEONE GIVES
QUESTIONS? FEEL  |Z| GHOSTS {] YOU A WEDGIE AT THE
FREE TO ASK ANY— 8] “Lave :| MOMENT YOU DIE, WILL

THING AT ALL. § CLOTHES? | YOU HAVE IT FOR

g : ETERNITY?

; :

g

3 5

§ g

2

(=] o
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NLC Implementation & Applications

MOZART




Stairwells and Corridors and Garages

Each space shall have one or
more Load Controller and
Sensor

Automatically reduce lighting
power by not less than 50%
when vacant for 15 minutes (30
for Garages... or refer to code)

Restore lighting to full or a
higher level (50%+) when
occupants enter the stairway.

z\Elighting design lab




Stairwells and Bi-Level Dimming

=

-
|
|

el T NLC + LLLC
i | EEIH&E ~ Approaches

Separate Corner Mount
Sensors

= Line-voltage
t"'j wiring

ENERGY SAVING MODE [l T TELER 2P M.z

Standby mode when not occupied

A finor cross-section i shown. One fidure per landing is suggested.

Elighting design lab




Corridors

LLLC Benefits in L-Shapes!

5 ,_|"'.§-‘FJ
N \, \\ - W
— S — | ——— — S F Wiallsmat s
= =5 B yBE =5 E >
T g g |
R
« Some hallway sensors can —a
have coverage beam of
1500 ft
* Hi-Low

« Manual control optional

Z}Iighting design lab



Restrooms

Single Stall Multi-Stall
What,s the —I;norl:mr;nltaga
difference here?
é
How could this be
better?
: <
Can also implement
connected sensors,
load controllers,
and wall station
(optional)

e

ﬁlighting design lab




Emergency — 24-hour lighting?

Wiring Schematic

= Emergency lighting
was frequently
provided by a 24-hour
constant hot circuit in
the past.

= Thatis no longer
allowed In most cases
and codes!

= UL924

Regular
Litility Power

Regular
Litility Power

Mormal Powes

Emergency Power

ULs 1008

aa l
NomalEmeargancy Power

Emargeancy
Ciircuit Panal

Transfar Switch

MNormal Powear

Mormal Voltage Sense

Responds to
awitchad output

of control Lima/Hot Meutral
Blue)
. g

™

%)

White

1 I
! i
Mormas H b contr
i nitral .
Circuit Panal ! | State Sense Switchad Hot
1 1
] I .
Mormal ! * T Meutral
Hot 1 J
Black| [Fed Mormal Load
g - Mormal Ne.11ra]1

PowPak
Relay
Modula




Private Office

NLC Design LLLC Design

H
<

w=H ii
wH =
e

Raceptacks Cormol

W

r i | r_ff' e
i aH ==
A wH *

Ji Receptacle Control!

Elighting design lab




Open Office

s Line-voltage =
©) e wiring Sequence of operations
DZ DZ DZ # Clear Connect Lighting
RF Communication 0-10V lighting loads
] 1
E‘ Up to 3 dimmable zones

— 5 A\ ot DZ = Davlight Zone Out of the box 75% high end trim

o € 4 Occupancy

DZ
]
et
Automatic on to 50%
1 El 1 Optional vacancy mode
Dz DZ Dz DZ Optional auto on to scene
2
JI—
2

Optional plug load turns on/off with occupancy
Automatic off of lighting and plug load on vacancy

‘ 7 Daylighting
2 Continuous dimming te off

I ‘:‘; Individual luminaire daylight dimming to approximately 500 lux
J ] . @ = Daylighting not required for indoor space without windows

— Mot required in spacas without windows or that are less
>—] gl > — than 150W
: - Manual Controls
Top or dominant button half lights (sets lights to 50% or lass)
Remaining buttons trigger scenes
Raise
Lewer
All off

Additional Features
Powar measurament reporting through mobile application

Automatic demand response available from wireless
area controller

Scheduling of partial off light levels and times from
wireless area controller

UL924 emergancy control capabilities available via luminaire
battery backup

ﬁlighting design lab




Break Room

Control Functionality

I Line-voltage
wiring

Occupant Enters:

Lights do not automatically turn on when an
occupant enters the space; lights must be turned
= Sk Dot . on manually. Maximum light level is set to 80%.

When Occupied:
Manual: Occupant uses wall dimmer
to set desired light levels for all lights.

Occupant Exits:
All lights automatically turn off 15 minutes
e T after all occupants exit.

\i/

glighting design lab



Atrium

gE}Iighting design lab




Classroom

NLC Design
%EE — -y -
o+ lﬂ*: Hmmm
{ ol r
- — Low-voltage
DZ 1 DZ 1 DZ 1 wiring
— — = DZ1=
Daylight Zone
1
! = =
| r
I
s 3l - I = l k)
e |
W

« Can also use ceiling
sensors

* Quantity depends on sqft

LLLC Design

== Line-voltage
wiring

2 2
2 2
2 2

z\Elighting design lab




Classroom with many zones

F&

F8
d
F9
a b b
®F’IR ®F'R
F9
a b b
=)
F9
a b b
@F’IR ®F|R
F9
a b b
L4

Similar to a Lab
Difference:

- Use wall sensors between vertical
obstructions in a Lab!

ﬁlighting design lab




10’ Ceiling Recessed Troffers

AVG: Min : 1.7:1 T | d_5
LPD: 0.53 W/sf NG

A z\Elighting design lab



Rep/Manufacturer Should be Involved — They Know Their Stuff!

IECC 2015 Commercial Energy Code Application Guide

suggested Code Compliant Solutions

Diagram key:

@ = Mew construction

L3 = Lighting retrofit’

@ = Mew construction and retrofit

Atrium

Classroom,
Lecture Hall, | Conference, Open Office
[Training Room| Break Room Corridor obby (=300 =q. ft.)

ot b
SWITC

0 0

Dirmmer or

scene control

Automatic ON/OFF Control

limeclock

Occupancy sensor

Full ON

Partial ON

Marual ON

Settings

Full OFF

Partial OFF

Daylight responsive
control

Receptacle control

Demand response

Elighting design lab




CO m m ISS I O n I n g VS ) Startu p Court(‘e’sy: lluminating Engineering Society

& [lluminating

l Design Guide for The Commissioning
Process Applied to
Lighting and
Control Systems

= Third Party Commissioning
may be required

= Commissioning Plan

* |ncludes Optimization

= Certified Commissioning
Professional

= le Title 24 / LEED / WELL
= Functional Testing/Adjusting
= Final Report (Docs required)
= Startup:

= |nitial programming of a system
and its components

Elighting design lab




Important & Overlooked Commissioning

Commission the occupants....

= Let them know what to expect
from the system and how it
operates....and why....

» Teachers can be kings in their
domain

=  Empower tenants to interact
with the space for their needs

Elighting design lab




Pause for Questions

HOWD £y
THENEW  RUTNED
STRATEGY 1T LUITH

ROLLOUT  QUESTIONS.

GO?

)

ﬁlighting design lab




Finance, Budgeting, Overcoming Some Barriers

SALESMEN, JOEY.”



Connected Lighting Prospectus for Buildings

The 1-9-90 Rule

30 Year Cost of a Building 1% Energy &
Vi Resources

mm 0%0:. Space & Layout

Il 90%: Wellness &
Productivity

lll +100%: Revenue &
Opportunities

?Qlighting design lab




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




Simple Payback vs. Life Cycle Cost

$40 $40 $20 $40

Investment

Savings Savings Sav|ngs Savings

(Cash (Cash (Cash
flow in

$100 Investment
v Simple 100/40 = 2.5 (years)
Return

(Cash

Payback =

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

»

(Cost of Materials + Labor + Services) — Rebates /

fpef¥ear) Delivery Savings
« Materials, IT : Icr;stallqtlop , « Energy & Maintenance
« Service Contracts OMMISSIONING .NEB

To be expressed factoring Time
Value of Money Glighting design lab

Operational Costs

* Energy Usage
» Maintenance

Disposal

» Decommissioning
* Removal




Simplified10 Year Financial Plan Sample

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 In

centives:

$ 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

$ 5464.00

$ 5628.00

$ 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)
1

($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

3.19

|

';\Simple Payback:

N

ROI:

34%

/

?Qlighting 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

ﬁlighting 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

RENEWABLE
ENERGY

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
@ 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
Baseline Energy
1] -
Lo % Consumption
/ Energy Efficiency Service Fee =
800,000 / Efficiency Energy X EEaS Charge
-£ / 7 Efficiency
= 600,000 Energy
W Electricity
Consumption
400,000
Billed Energy Use =
— Actual energy consumption X
200,000 Customer's Rate at time of billing

Monthly Electricity
Consumption

Figure 3. Basis of EEaS Seattle City Light Charges

Elighting design lab



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

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/

What are good strategies to combat budget shortages?



Pause for Questions

| § §

ARE THERE ANY | wHyDO :|  IF SOMEONE GIVES
QUESTIONS? FEEL  |Z| GHOSTS {] YOU A WEDGIE AT THE
FREE TO ASK ANY— 8] “Lave :| MOMENT YOU DIE, WILL

THING AT ALL. § CLOTHES? | YOU HAVE IT FOR

g : ETERNITY?

; :

g

3 5

§ g

2

(=] o
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Keep it Simple, Students! — Solid Communication

CARNIVM.

PROS AND CONS

PROS CONS

. GOOb TIES
G000 Bt

. Good Fx0




Sequence of Operations — Controls Schedule

ARCHITECTURAL LIGHTING CONTROL SYSTEM LEGEND

J——

B T rpepp—

ARCHITECTURAL LIGHTING

CONTROL SYSTEM LEGEND

DEVICE DESCRIPTION NOTES DEVICE DESCRIPTION NOTES
DISTRIBUTED INTELLIGENT =] D e e MOUNT IN UNOBTRUSIVE LOCATION
ALCS | ARCHITECTURAL LIGHTING (=] ! NEAR TO EQUIPMENT REQUIRING DRY
= SOFTWARE PACKAGES, AND GENERAL DRY CONTACT CLOSURE
CONTROL SYSTEM == ARCHITECTURE OVERVIEW, LC12 | NTERFACE CONTACT CLOSURE TRIGGER FROM
B . ARCHITECTURAL LIGHTING CONTROL
SYSTEM.
WALL STATION - 4 BUTTON il MOUNT ON WALLS FOR USER INTERFACE.
LC-1 PRESET PLUS OFF WITH = COORDINATE PRECISE PLACEMENT WITH T0 BE LOCATED IN FIRST FLOOR
RAISE LOWER B INTERIORS. Lc13 | DMX SHOW CONTROLLER ELECTRICAL ROOM. SIZE AS REQUIRED.
INTERFACE TO TALK TO ARCHITECTURAL
MOUNT ON WALLS FOR USER INTERFACE HIGHTING CONTROL SYSTEM.
LC-2 f;é;g:ﬂ?g; gﬁf‘é‘;o” &= COORDINATE PRECISE PLACEMENT WITH
INTERIORS. MOUNT IN CEILINGS OR ON WALLS AS
CEILING OR WALL SHOWN ON DRAWINGS AND IN AREAS
0S-PIR | MOUNTED PASSIVE INFRA- IN WHICH OCCUPANCY SENSING IS
WALL STATION - 5 BUTTON MOUNT ON WALLS FOR USER INTERFACE. RED OCCUPANCY SENSOR REQUIRED AN LINE OF SIGHT TQ DEVICE
Lc-3 ZONE OVER-RIDE TOGGLE ﬁ COORDINATE PRECISE PLACEMENT WITH IS NOT OCCLUDED.
STATION INTERIORS.
MOUNT IN GEILINGS OR ON WALLS AS
CEILING OR WALL SHOWN ON DRAWINGS AND IN AREAS
WALL STATION - 4 ZONE MOUNT ON WALLS FOR USER INTERFACE. 0S-DT | MOUNTED ULTRASONIC i IN WHICH OCCUPANCY SENSING IS
LC-4 FPRESET PROGRAMMING COORDINATE PRECISE PLACEMENT WITH OCCUPANCY SENSOR b REQUIRED AND LINE OF SIGHT TO DEVICE
STATION INTERIORS. MAY BE OCCLUDED, E.G. RESTROOMS.
LCS NOT USED ) MOUNT IN CEILINGS AS SHOWN ON
LC-6 NOT USED LG-PC | DAYLIGHT SENSOR DRAWINGS IN AREAS IN WHICH DAYLIGHT
LC-7 NOT USED - RESPONSIVE DIMMING 1S REQUIRED.
LC-8 NOT USED
LC-9 NOT USED MOUNT IN ELECTRICAL CLOSETS AS
e APPROPRIATE. PROVIDE QUANTITIES
MOUNT IN UNOBTRUSIVE LOCATION Lc.pp | PROCESSOR PANEL = AND LOCATIONS AS REQUIRED TO
Lo |AYINTERFACE: RS232 AND NEAR TO AV EQUIPMENT REQUIRING DIGITAL SYSTEM HUB. PROVIDE ADEQUATE COMMUNICATIONS
ETHERNET COMMUNICATION WITH LIGHTING | WITH ALL POWER PANELS AND INTERFACE
CONTROLS. DEVICES.
MOUNT TO EITHER SIDE OF MOVEABLE MOUNT IN REMOTE LOCATIONS AS
B ROOM PARTITIONS AS REQUIRED. DISTRIBUTED RELAY APPROPRIATE. PROVIDE SIZES AMD
LC-11 CLOSURE COMBINE v PROVIDE IN CONJUNGTION WITH TYPE LC- LC-SM | SWITCHING MODULE WITH CONFIGURATIONS AS REQUIRED TO

PARTITION SENSOR

11 CONTACT CLOSURE INTERFACE AND
GRX-12V POWER SUPPLY AS REQUIRED.

O-10V DIMMING CAPABILITY

HANDLE ANTICIPATED CONTROL ZONE
LOADS.

lighting design




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

One Line Docs for EC and Facilities

Location specific hardware
and connections

Bonus to developing these

and SOQ early

* Pre-commissioning /
packaging

WITH WIRELESS SENSORS

CONCEPT DRAWING
WOT FOR COMSTRUCTION

Elighting design lab




Key for Tenants: Wall Stations

= Another scope ‘gray area’

* As NLC/LLLC systems
become more flexible, wall
station SOOQO is key to
organization.

e

ﬁlighting design lab




Programming Apps and Commissioning Tools

» Many systems today are
configurable by smart device
app — not just for lighting.

* These apps may all be
downloaded to your phones or
tablets

ﬁlighting 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




Ensure There Is System Training — Specs Sample

Basis of Design:

- Division 260943
- Lighting System Specs
- Contractual Document

Manufacturer's factory service representative will instruct Owner for a minimum of sixteen (16)
(less for smaller systems) hours coordinated with owner's schedule.

System capabilities.

Syslem programming.

General operations.

Maintenance.

Replacement parts.

Available support.

Warranty.

RS il

Elighting design lab




Important Questions to ask about Warranty

B.

How long has the manufacturer been in business?

How long will the manufacturer be in business?

Longer warranties cost more $$ with reputable manufacturers

WARRANTY

1.

Provide system manufacturer's warranty covering three (3) (or 2 or 5 — note longer

warranty is more costly year parts and labor and ten (10) year limited parts warranty to

repair and replace defective equipment.

Manufacturer will:

a. Maintain a standard stock of all spare parts for installed system for a minimum of
ten (10) years from the date of system turn over to owner.

D Provide factory direct technical support hotline 24 hours per day, 7 days per week.

C. Provide on-site service support within 48 hours.

Elighting design lab




LDL as a Resource: Education & Market Development

LDL's Flagship Workshops

« Specifics of control methods
» Developing sequence of operations

« Specification writing & interpreting

« System design & set up

« And so much more!!!

Elighting design lab




LDL as a Res :
ource: NLC / LLLC Best Practice Guides and Video

NETWORKED LIGHTING A [(}J
CONTROLS SERIES erreRaRces LY e

CATING THE VALUE PROPOSITION

elp simplify and clarify your value proposition by outlining
detailing what matters to them.

COMMUNI

This guide will h
distinct stakeholder groups and

OUR APPROACH
sts — but potents

any promised b
audience — and planning

KNOW YOUR AUDIENCE - PLAN Y

Networked lighting contral systems offer plenty of henef:
tical when they perceive too M

al customers can fee
enefits. Effectively

averwhelmed or turn skep’
communicating the value of NLC systems starts with knowing your
your approach.
KEY DECISION MAKER
STEP 1: IDENTIFY 1 both deploy
YOUR STAKEHOLDERS f T 1 1 Ak stakid wiv
Yes, working with the key decision o O o o rence (and key concept
maker is paramount to making a P hEn v’-a .{:-A between these two approaches
‘i il |i il 'i ;' “ il - o many relationshi .
project come together - but the NETW ship.
) O
key decision maker represents TENANTS BUILDING  CONTRACTORS/ OWNER RKED LIGHTING CONTROLS BASIC NLE CONFI
a cohort of stakeholders whose Living with OPERATORS INSTALLERS  investing A ) ONFISURATION
the system Leveraging mplementing the syste of ()
he syst th v
_—

= 2 one to many . . .
e I 0

opinions matter.

STEP 2: SIMPLIFY YOUR MESSAGE
o convey all the potential syst LUMINAI
RE LEVEL LIGHTIN
G CONTROLS

e — axarmine the cr
i C LLLE CONFIGURATION

and use cone

C L S

DEDD =
18 zonw cipabi 19030_NEEA-LDL-LLLC-Review Co

. *w Copy

Instead of trying ©
benefits to a general audien
needs for each stakehalder group
language to address their needs.

o) o) o) o

T G T G

CON TRACTORS BUILDING OV

AND N TALLERS Which nan-gt
wu henefits matter

this decision T

rones with multiple lus

naires

and space reconfiguration

BUILDING
OPERATORS
What matters mast 10 the:
building operaters?

TENANTS
VWhat does the user Z8€
2 What do we need

te il
1ES - COMMUNICAT\NG THE VALUE PROPOSITIO

NETWORKED LGHTING CONTROLS SER

NETWORKED LI
IGHTING CONTROLS SERIES - CONTROL TECH TERMS
3

Click to access
the LDL networked Iightinq control learning quid
= =1 €s

lighting design lab


https://www.lightingdesignlab.com/resources

LDL as a Resource: Project Specific Consults

A
el Y
[ § ‘ ‘

[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

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

i
b N

‘.
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And now — a few words from LDL




Upcoming LDL Online Events

LDL Course Delivery Date Time

NLC Ux Findings Webinar 12/15/2021 10am - 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://www.lightingdesignlab.com/networked-lighting-controls-user-experience-findings-webinar

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
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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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