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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
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It takes a village...
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Private sector investments contribute to over 700% growth
In zero energy buildings market since 2012

New Buildings Institute's 500 N
(NBI) 2018 zero energy g b
buildings list includes nearly 400 e
500 verified and emerging B
T =] ' '
zero energy (ZE) buildings S 300 = New bu”dmgs
across the United States _%’ n I inStitUte
and Canada--a 700 percent 2 o
increase since NBI began 100 l celebrating | 20 YEARS
tracking projects in 2012,
with private sector 0
investment now 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
representing nearly half of Completion Year

all buildings on the list. ZE
buildings are ultra-low energy buildings that consume only as much energy as is

produced through renewable generation resources. The list is part of the 2018 Gefting
to Zero Status Update and ZE Buildings List that NBI officially released today.

Elighting design lab




Since 1995 Eric Strandberg LC, has been
one of the lighting specialists at the
Lighting Design Lab promoting energy
efficiency and quality lighting design. With
a passion for “all things lighting”, he has
over 30 years in the lighting industry. This
work encompasses almost every aspect of
lighting design and conservation including;
developing and presenting classes, writing
articles, technology evaluation and project
consultation.

eric@lightingdesignlab.com
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Pop Quiz- Who are you and why are you here?

Ymmmm.........

= New to lighting and confused by all
the codes.

= Do lots of lighting, but rarely need to
address code issues.

= \Want to learn what is new with WSEC.
= | am a code official.
= Just want CEUS.
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Today’s Learning Outcomes

A basic understanding of why
there are codes and standards.

BEST PRACT] /Ci/_f )
"i_ [~ }Jf____/ ) rr" ;; S r"i f / b
The importance of identifying |
the AHJ.

An overview of the WSEC. AUDI-'

An introduction to LEED and

WELL LINE.
REGULATION
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What influences lighting choices?

Design team (Internal)
Design criteria

Stakeholder input

Budget
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What influences lighting choices?

Outside influences (Voluntary) sonnevicLLe
LEED
WELL Building
Utility Incentive
Dark Sky
IES Recommended Practice

)

POWER ADMINISTRATION

RS
T S A

INTERNATIONAL
DARK-SKY
ASSOCIATION
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What influences lighting choices?

Outside influences (Mandatory)

Life Safety Code (NFPA) \
National Electrical Code w

OSHA NFPA
ADA

D O Health
State/Local Codes and Ordinances (WAC)
UL/ETL/CSA

Energy Code @SHA®
. AHJ e
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Authority Having Jurisdiction- AHJ

The authority having jurisdiction (AHJ) is that person or office charged with enforcing the Life Safety
Code. In many states the AHJ is the state fire marshal who has local inspectors work on his/her behalf.
For some occupancies, there is more than one AHJ; each AHJ's approval must be secured. For
example, the authorities having jurisdiction for a hospital might include: state fire marshal; building
official; fire department fire prevention officer; state health care licensing agency; The Joint Commission;
U.S. Department of Health and Human Services — Centers for Medicare and Medicaid Services (CMS); and
the facility's insurance carrier. 1f you're unsure who the AHJ is, contact your state fire marshal.

Bl
WASHINGTON STATE PATROL MEDIA CRIME

F I R E http://www.wsp.wa.gov

[fire/for-businesses/

Home | Fire

The SFMO provides plan review and inspection services of state funded public school construction projects. The SFMO only provides these
services when a local jurisdiction does not have access locally — typically rural communities that do not have a lot of construction projects, or

upon request. All plan review projects for fire and life safety are in accordance with the state adopted International Codes.
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Authority Having Jurisdiction- AHJ

‘ &M Electrical Construction & Maintenance (EC&M) magazine —
d published monthly since 1901

an informa business

Who has the final say when there’s a Code conundrum?
Eddie Guidry | May 21, 2015

In Art. 100 of the 2014 National Electrical Code (NEC), the term Authority Having
Jurisdiction (AHJ) is defined as “An organization, office, or individual responsible for
enforcing the requirements of a code or standard, or for approving equipment, materials, an

installation, or a procedure.”

For residential and light commercial projects within a governmental jurisdiction, such as a

city or state, the governmental inspector will most likely be the primary AHJ. For large CE) .
industrial faciliti€S, many times located outside of a local governmental jurisdiction,

o om o o . o 5 o Occupational Safet
identifying the AHJ can be more challenging. For most industrial plants in the United and Health Administration

States, the primary AHJ is typically the owner company and its appointed engineer(s).

In summary, while the local AHJ has a lot of authority, in the end they can be overridden by

OSHA inspectors and OSHA regulations. This is important to keep in mind, especially in

cases where NEC special permission or waivers have been granted by the local AHJ.

© 2015 Fluor Corporation. All Rights Reserved.
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Authority Having Jurisdiction- AHJ

The phrase “authority having jurisdiction,” or its acronym AHJ, is used in
NFPA documents in a broad manner, since jurisdictions and approval
agencies vary, as do their responsibilities. Where public safety is primary,
the authority having jurisdiction may be a federal, state, local, or other
regional department or individual such as a fire chief; fire marshal; chief of a
fire prevention bureau, labor department, or health department; building
official; electrical inspector; or others having statutory authority.

For insurance purposes, an insurance inspection department, rating

bureau, or other insurance company representative may be the
authority having jurisdiction.

In many circumstances, the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at
government installations, the commanding officer or departmental official
may be the authority having jurisdiction.

Elighting design lab




Building Codes and Barrier-Free Design AHJ

AUTHORITIES WITH
JURISDICTION

Vi S e ﬁConstructionSB

State, County, City
State Building Inspectors .
L‘lt}' i Specifications for

Building : | i ]
Codes ® e City Planning Commercial I_nterlors
/ City Building Inspectors by S.C. Reznikoff).

® Federal Agencies

County building Office

Figure 11.1 Illustration

showing overlapping

code structure and
Department of Planning complexity of current
State Fire Marshal regulations (source:

& State, County, City
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7.8 lllumination of Means of Egress.

for every building and structure where required in Chapters 11 through 43. For the purposes

o of this requirement_exj shall include only designated stairs, aisles, corridors, ramps,
| escalators, and passageways ileading to an exit.|For the purposes of this requirement, exit
| discharge shall include_anly designated sfairs_aisles, corridors, ramps, escalators, walkways, |
| and exit passageways leading to a public way.

o EE
|" = -
i;igu" Mﬁ ‘ | | Elighting design lab

. | 7.8.1 General.
i 7.8.1.1* lllumination of means of egress shall be provided in accordance with Section 7.8




NFPA'

7.8 lllumination of Means of Egress
7.8.1 General.

7.81.3 The floors and other walking surfaces within an exit
and within the ponions of the exit acoss and exit discharge
designated in 7.8.1.1 shall be illuminaied as follows:

(1) During conditions of stair use, the minimum illuminaton
for new siirsshall be at least 10 fizcandle (108 lux). meas-
ured at the walking surfaces.

2} The minimum illuminaton for floors and other walking
surfaces, other than new stairs during conditions of stair
use, shall be to values of at least | ficcandle (108 lux),
measured at the floor

(3) In assembly occupancics, the illumination of the walking

surfaces of exit access shall be at least 002 ficandle

STaL Hummeion 1 Section 7.9.2 Performance of System:

where required in Chag

discharge shall include only designated stairs, ramps, aisles,
wallkways, and escalarors leading i a public way.

7.9.1.3 Where maintenance of illumination depends on
changing from one energy source to another, a delay of not

more than 10 seconds shall be permitted,

7.9.2 Performance of System.

7.9.2.1 Emergency illumination shall be provided for a mini-
mum of 1% hours in the event of filure of normal lighting.

7.9.2.1.1 Emergency luzhung faciliies shall be armnged to
Lptoide inial illumination that is not less than an average of

lx) and. at any point, not less than 0.1 £
measured ulﬂng the path of egress at floor

wis equement. exit] 7.9,2,1 Emergency illumination shall be provided for a minimum o oot bt e ot v

siairs, aisles, cormidors,

ing to an exit. For tf of{ 1-1/ 2 hourslin the event of failure of normal lighting.

discharge shall include
rampe, escalamrs,  wal

fhan 06 ficandle (.65 lux) at the end of

jaximum-to-minimum  illumination shall not

public way. 7.9.2.1.1 Emergency lighting facilities shall be arranged to 0oL

rgency power systems for emergency lighting

7812 Mlumination o provide initial illumination that is not less than an_average Of = free 10 i 15, Lol 1 in accordance wits

during the time that th

hememesiepeste| - L ft-candle (10.8 lux) and, atany point. notless than Q.1 - fesemo istung sosem s be om0
ed in 78122 S e ! ; . !

ired illumination antomatically in the event of

78121 Arificial ligh candle (1.1 lux), measured along the path of egress jat floor oot tshing duc o any afthe folloving

and for such periods o
illuminaiion o the min Ievel .

7.8.1.2.2* Unless proh

public wtility or other outside electrical power

a circuit breaker or fuse
(s). including accidental opening of a switch

i lighing emi . 1:9.2.1.2 Hllumination levels shall be permitted to decline to not o tishing fcilics

wurn off the il ne ticy

v generators and related  transfer switch

that each lighting conts less than an average of 0.6 ft-candle (6.5 lux) and, at any provide pover to cmergency lighting systems

g

{1} Innew insiallanony

{2) The lighting coni 1_1/ 2 hours.

encrgize the cont
and 15 evalumed £

. inspected, tested, and main@ined in accord-

point, not less than 0.06 ft-candle (0.65 lux) at the end of the |11 ot oot cerm spems, vhe

ordance with 7.9.2.5, shall be installed, inspec
paintained in accordance with NFPA 111

pipment and battery systems for emergency

(3 Numinzion ame] 7.9.2.1.3 The maximum-to-minimum illumination shall not be listed w0 ANSI/UL 924, Standan for Emer-

mum |5minuie d

(1) The lighting cont exceed a[ratio of 40 to 1]

movermnent in the 3

Paver Equitment.

batteryopericd emergency lights shall use
s of rechargeable batteries provided with suit-

{(3) In new insmllations. the lighting contml device 1s activa-
ied by acovation of the building fire alarm system, if
pr-:mr]: d.

{6) The lighting control device does not turn off any lights
relied upon for activation of photoluminescent exit signs
or path markers.

)} The hghting contrmol device does not twm off any battery-
erjuipped emergency luminaires, unit equipment, or exit
signs.

7.8.1.2.3* Encrgy-saving sensors, switches, timers, or control-
lers shall be approved and shall not compromise the conti mity
of illumination of the means of egress required by 7.8.1.2.

which the following also apply:

(a) The stair shafi and vestibule shall be pormited o
include a standby generator that is insialled for the
smokepmool  enclosure mechanical  ventlaton
cquipment

(b} The smndby genermtor shall be permitied 1o be
used for the smir shafi and vestibule emergency
lighting power supply.

{6} New sensorsel ease of dearical locking systems in accord-
ance with 7.2.1.6.2

7.81.2 For the purposes of 7.9.1.1, exit access shall incude
only designated swmirs, aisles, comidors, mmps, escalaiors, and
passageways leading 1o an exit. For the purposes of 7.9.11, exit

SIS T maintaining them in properly charged condi-
ton. Batienies used in such lights or units shall be approved for

their intended use and shall comply with NFPA 70.

7927 The emergency lighting system shall be cither continu
ously in operation or shall be capable of repeated automatic
operation without manual interventon.

7.9.3 Penodic Testing of Emergency Lighting Equipment.

A 793.1 Required emergency lighting systems shall be tested in
accordance with one of the four options offered by 7.9.3.1.1,

7031279313 0r79314

A 79311 Testing of required emergency lighting sysiems shall
be permitied o be conducted as fol lows:
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designated in 7.8.1.1 shall be illuminaied as follows:

for new siirsshall be at least 10 fizcandle (108 lux). meas- more than 10 seronds shall be permitted.

® ured at the walking surfaces. _
NFPA (2) The minimum illumination for floors and other walking 7.9.2 Performance of System.

7.8 Illumination of Means of Egress measured at the floor

(3] In assembly oocupancics, the illumination of the walking 7.9.2.1.1 Emecrgency lighting faciliies shall be armnged to
T-8.1 Gensd

ATR10* [
accordanc
where reqy
this requi
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mng L an
discharge
ramps, e
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during the]
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ded in 78,

surfaces, other than new stairs during conditions of stair
use, shall be to values of at least | ficcandle (108 lux),

7.81.3 The floors and other walking surfaces within an exit discharge shall include only designated stairs, ramps, aisles,
and within the ponions of the exit acoss and exit discharge wallkways, and escalarors leading i a public way.

7.9.1.3 Where maintenance of illumination depends on
(1) During conditions of stair use, the minimum illuminaton changing from one cnergy source to another, a delay of not

7.9.2.1 Emergency illumination shall be provided for a mini-
mum of 1% hours in the event of filure of normal lighting.

7.8.1.2.3" Energy-saving sensors, switches, timers, or controllers shall be approved and shall
not compromise the continuity of illumination of the means of egress required by 7.8.1.2.

7.8.1.3* The floors and other walking surfaces within an exit and within the portions of the exit
access and exit discharge designated in 7.8.1.1 shall be illuminated as follows:

(1) During conditions of stair use, the minimum illumination for new stairs shall be at least 10

ft-candle (108 lux), measured at the walking surfaces.

average of
han (.1 fr
s at floor

decline to
nd, at any
he end of

shall not

oy lighting
Hanee with

rranged to
he event of
following

78121 |
ar or s _ . . . . . ical power
i I::nima.m \
! 2) The minimum illumination for floors and other walking surfaces, other than new stairs |
i during conditions of stair use, shall be to values of at least 1 ft-candle (10.8 lux), measured | ™
o off 18 at the floor. e ‘“E‘:
% | (3)Inassembly occupancies, the illumination of the walking surfaces of exit access shall be at ~ fo=. -
@ e | least 0.2 ft-candle (2.2 lux) during periods of performances or projections involving directed  [1i"™™"
nd light pmergency
{(3) Mo ) for Emer
o me| (4)*The minimum illumination requirements shall not apply where operations or processes | .. w
it . . . with suii-
(5) In ng require low lighting levels. E‘Lm-[mj
Ir.‘l']. 'l T Or
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or path markers.
The hghting control device does not tum off any battery-
erjuipped emergency luminaires, unit equipment, or exit

{b} The siandby generator shall be permiticd 1o be operation without manual interventon.

lighting power supply.

used for the smir shafi and vestibule emergency 7.9.3 Periodic Testing of Emergency Lighting Equipment.

{6) New sensorselease of dearical locking systems in accomd- A 7.9.3.1 Required emergency lighting systems shall be tested in

SIS, ance with 7.2.1.6.2 accordance with one of the four options offered by 7.9.3.1.1,
- 7031279313 or 79314
7.8.1.2.3* Energy-swving sensors, switches, timers, or contrml- 7.8.1.2 For the purposes of 7.9.11, exit access shall include _ ) i o
lers shall be __:,I-,.I-_.;-mﬁ-] and shall not compromise the continuity only designated swirs, aisles, comidors, mmps, escalators, and A 7.9.3.1.1 Testing of required emergency lighting sysicms shall
’ passageways leading o an exit. For the purposes of 79,11, exit be permitied to be conducted as fol lows:

of illumination of the means of egress required by 7.8.1.2.



Path of Egress?

FIRST FLOOR PLAN
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Path of Egress?
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Path of Egress?

FIRST FLOOR PLAN
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Path of Egress?
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Which edition applies?

The NFPA publishes the Life Safety Code using mandatory language that
can be adopted — most often legislatively — for use in a given jurisdiction.
Some U.S. government agencies adopt the Code administratively and this

too has the effect of law within that agency. \

As a starting point,_contact vour state fire marshal to help determine if w
NFPA 101 Life Safety Code has been adopted for enforcement in your area. FP ®
If the Code is used, ask which edition. The Life Safety Code is N A

published every three years. Local jurisdictions do not always
adopt the most recent edition of the code.

Visit www.nfpa.org/101 for information about current and past editions of
the Life Safety Code.

Elighting design lab



Pop Quiz- The AHJ can be...?

= The person or office charged with
enforcing the Life Safety Code.

= More than one source.
= Qverridden by OSHA.
= An insurance inspector.

= The property owner

Elighting design lab




National Electrical Code

National Electrical Code® in Effect
May 1, 2017

T 2017 NEC®

I 2014 NEC®

I 2011 NEC®
' P 2008 NEC®

No statewide NEC® Adoption

2017 Edition

First published in 1897, the NEC... is
published by the National Fire Protection
Association (NFPA), a private trade
association.

Despite the use of the term "national”,
it is not a federal law; rather it is
typically adopted by states and
municipalities in an effort to standardize
their enforcement of safe electrical
practices. In some cases, the NEC is
amended, altered and may even be
rejected in lieu of regional regulations
as voted on by local governing
bodies.

Elighting design lab



National Electrical Code

National Electrical Code® in Effect
September 11, 2017

[ 2017 NEC®
.- I 2014 NEC®
"" B 2011 NECE
' I 2008 NEC®

© NFPA 2017 | No statewide NEC® Adoption

2017 Edition

First published in 1897, the NEC... is
published by the National Fire Protection
Association (NFPA), a private trade
association.

Despite the use of the term "national”,
it is not a federal law; rather it is
typically adopted by states and
municipalities in an effort to standardize
their enforcement of safe electrical
practices. In some cases, the NEC is
amended, altered and may even be
rejected in lieu of regional regulations
as voted on by local governing
bodies.

Elighting design lab



What is the purpose of the Code?

ARTICLE 90
Introduction

90.1 Purpose.

(A) Practical Safegumﬂh‘tgd The purpose of this Code is the
practical safeguarding ol persons and propeny from hazards
arising [rom the use ol elecwicity. This (adeis not intended as a
design specification or an instructon manual lor unuained
PerSOns,

(B) Adequacy. This Code contiains provisions that are consid-
ered necessuy for salery. Compliance therewith and proper
maintenance result in an installation that is essentally [ree
from hazard but not necessanly elficient, convenient, or
adequatte Lor good semace or luture expansion ol elecuical use.

Vi

NMflighting design lab



Lighting and storage

300 mm (12 in.)
or shelf width

300 mm (12in.)
or shelf width

Closet Lighting Rules

Ih:?sed
4
e 300 mm P T T ¥
300 mm 7 (12in. : T j
1em@em| (12in) L~ nem) :P’ #Ar
or width |
rod height ‘?gg mT I I | #—8B __+r
™ | o L | Twrageara
= C
600 mm :
(24 mi ! H'EH
: sl
| Ao p 1-————_-':}"-_ 1
\ ' i " od
+ F E'I'[I- I'II'I. |
o > arhighest rod : IR
\ / ! - 1 min, *

Figure 410.8 Closet storage space.
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Lighting and plumbing

. =
i §'Tfack_'-
&= lighting

/Pendant luminaire | Paddie fan
A
Restricted zone Surface-mounted
ar recessed
luminaire
(acceptable within
i or above the zone)
Securely
g1t mounted
wall luminaire
permitted
e—3ft—>
¥

Exhibit 410.1 Luminaires, lighting track, and suspended (pad-
dle) fan located near a bathtub.

‘Gilighting design lab



g UNITED STATES
DEPARTMENT OF LABOR

Occupational Safety and Health Administration

Nationally Recognized Testing Laboratory Program UL and ETL are both what
are called Nationally

Recognized Testing
Laboratories (NRTL). NRTLs

® are in place to provide
LISTED iIndependent safety and
guality certifications on

LIsTED _
products. Electrical
appliances typically require

Electrical Testing Labs

their certification (especially
CSA tests and certifies to standards 240V appliances).
®  published by ANSI, UL, NSF and

other leading standards publishers

Canadian Standards Association El ighting design lab




Dry Location UL Ratings

A dry location is an indoor area that is not normally subject
to dampness. It may include a location subject to
temporary dampness provided ventilation is adequate to
prevent any accumulation of moisture such as in a
bathroom.

Damp Location

A damp location is typically an exterior or in some cases an
interior location which is periodically subject to
condensation or moisture, Damp rated light fixtures may warL T
have most of the wiring encased within the metal 5
components of the fixture design but with a portion of the
wiring exposed.

Wet Location

Light fixtures and fans indicated as "Suitable for Wet
Locations" should be installed and used in a wet location
(indoors or outdoors). A wet location can be an indoor or _
exterior location in which water or other liquids may drip, Damp Location
splash or flow onto the electrical components of the lighting

or fan. Wet rated light fixtures will typically have all wiring

encased within the metal components of the fixture design. -\z:{
NMflighting design lab
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Ingress Protections(IP) Ratings

IP Rating Chart : e .
The IP Rating classification method
First Number Definition Second Number Definition - -
was outlined by the International
Froteciion agains! Frotechion against 5 o 5
soid onects rauios Electrotechnical Commission (IEC
0 Mo protection (1] Mo protection - .
. Standard 60529), and is recognized
Protected against solid ; . ]
1 abiecls oier SOMm fe.d. 1 Protecled against vertically . .
aceidental ueh by hands) tafling drops of walsh IN MOSt countries.
2 ﬂbil '9;%“%:??%5?2% 2 FProtected against direct sprays
o up to 157 from the vertical
fingers)
Protected against solid : 3 .
3 objects aver 2.5mm (e.q. 3 Erﬂlﬁlgfﬁfﬁﬁt rt?-lar;m SRTEYS Example.
tools and wires) P
Protected against solid Protected against sprays from
4 objects over Tmm (e.q. 4 all directions - limited ingress
tools, wires and small wires) permitied
Protected against dust - Protected against low pressure International
& limited ingress (na harmiul 5 Jets if water from all directions I EC Electrotechnical
deposit) - limited ingress permitted I P 6 5 Comp"an.t Commission
Protected against strong
6 Totally protected against & Jets of water (e.g. for use on |
elust 5Iﬁp|:!ed:s - limited ingress |_.
permitied) Protected against water jets from
Frotected against .th& effects of any ang|e_
7 temporany iImmersion between 0 tafhii e f fd
15cm-and 1m. Duration of lest L Dust tight. No ingress of dust.
30 min,
8 Frotecied against long periods
of immersion under pressurs j;\zq
glighting design lab



Bugs “They check in...but they never check out.”

This may not be as much of a problem with higher wattage & higher temperature systems,
or with systems that don’'t have a lens, but do have an IP66 lamp module, like many LED fixtures

Elighting design lab




American with Disabilities Act-

ADA...

United States Department of Justice
Civil Rights Division

Guidance on the
2010 ADA Standards
for Accessible Design

Department of Justice
September 15, 2010

Elighting design lab



Why ADA matters




The International Building Code (IBC)
IS the foundation of the complete
Family of International Codes®. It is an
essential tool to preserve public health
and safety that provides safeguards
from hazards associated with the built
environment. It addresses design and
Installation of innovative materials that
meet or exceed public health and
safety goals.

INTERNATIONAL
BUILDING CODE

AN INTERNATIONAL

CODE
AR R COUNCIL
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.7 X UNITED STATES

’ DEPARTMENT OF LABOR

Occupational Safety and Health Administration

OSHA

Occupational Safety
and Health Administration

TAELE D-3

Foot-Candles |

Lrea of Cperaticn

# Part Number: 1926

® Part Title: Safety and Health Regulations forl Construction
# Subpart: D

# Subpart Title: Occupational Health and Environmental Controls
* Standard Number: 1926.56

» Title: Hlumination.

* GPO Source: e-CFR

General. Construction areas, ramps, runways,
corridors, offices, shops, and storage areas shall be
lighted to not less than the minimum illumination
intensities listed in Table D-3 while any work is in
progress:

Other areas. For areas or operations not covered above,
refer to the American National Standard A11.1-1965,
R1970, Practice for Industrial Lighting, for recommended
values of illumination.

| General conatruction arses lighting.

| General conatruction areas, concrete placement,
excevation and waste areas, access ways, active
gtorage areas, loading platforms, refusling, and
field meintensnce areas.

| Indoors: warehouses, corrideors, hallways, and
exitways.

| Tunnels, shafts, and general underground work areas:
(Exception: minimum of 10 foot-candles i3 required
at tunnel and shaft heading during drilling,
mucking, and scaling. Bureau of Mine=s approved cep
lighta shall be acceptabkle for use in the tunnel
heading)

| General construction plant and shops (e.g., batch
planta, screening plants, mechanical and
electrical equipment rooms, carpenter sheops,
rigging lcfts and esctive store room3, me3s halls,

and indoor toilets and workrocoms.)

| First aid staticns, infirmaries, andoffices.
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i P ®
N\ UNITED STATES @?P)SHA

¢/ DEPARTMENT OF LABOR e

Occupational Safety and Health Administration

* Part Number: 1917

# Part Title: I Marine Terminals I

» Subpart: F

» Subpart Title: Terminal Facilities

* Standard Number: 1917.123

= Title: Hlumination.(9)
.1917.123 lllumination.® * GPO Source: —

1917.123(a)

Working and walking areas shall be illuminated. Unless conditions described in the regulations of the United
States Coast Guard (33 CFR 126.15(1) and (n), and 33 CFR 154.570) exist in the case of specific operations,
ilumination in active work areas (for example, cargo transfer points) shall be of an average minimum light intensity
of 5 foot-candles, The illumination in other work areas (for example, farm areas) shall be of an average minimum
light intensity of 1 foot-candle except for security purposes when a minimum light intensity of 1/2 foot-candle shall
be maintained. Where occasional work tasks require more light than that which is consistently and permanently
provided, supplemental lighting shall be used.

1917.123(b)

The lighting intensity shall be measured at the task/working surface in the plane in which the task/working surface
IS present.

1917.123(c)
Lights shall, so far as possible, be placed so that they will not shine in the eyes of employees.

Elighting design lab



https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10409#9

Pop Quiz- Ingress Protections Ratings define:

= Wet location.

= Protection against “dust”.

= Protection against No Protection.
= Protection against Solid Objects.

= Duration of Immersion.
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State of Washington “ s P I
Office of

Superintendent of Public Instruction

Home | Certification | Offices & Programs | Learning & Teaching | Assessment | Finance & iGrants

School FacilHres

High-Performance School Buildings Program

State-funded school construction projects greater than 5,000 square feet
are reguired by Chapter 39.35 RCW — High Performance Public Buildings
to incorporate high-performance features into their school design and
construction. School districks can use either Washington Sustainable
Schools Protocol (WSSP) or Leadership in Energy and Environmental
Design (LEED). WSSP is modeled after the Collaborative for High
Performance Schools (CHPS) green building protocol and adapted to
reflect characteristics that optimize high performance in Washington
schools. WSSP is a self-certifying standard developed to help school
districts comply with the goals of the law. It is a planning tool that allows
designers to plan a high-performance school while considering the
regional, district, and site-specific possibilities and constraints for each
project. The categories in the protocol include those related to Site,
Water, Materials, Energy, Indoor Environmental Quality, and Planning and
Operations.
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Electric Lighting Quality

Purpose: Provide an artificial lighting environment that promotes effective lzarning, teaching,
and occupant health. K-12 classrooms must be adaptable to support a wide variety of
educational media and learning activities.

IEQ2_1: Electric Lighting Quality

Extra |
points

1 point

1 point

School spaces will be designed so end of lamp lite conditions meet the
minimum average illumination levels as identified in WAC 246-366-120.

Contrast should be minimized with a focus on uniformity in classroom spaces.

Brightness and glare should be minimized to ensure a comfortable learning
environment. Luminaires will be used with a luminance less than 2,500 cd/ m?
between 45° and 20° from nadir, excluding whiteboard wall wash luminaires.

Luminaires within 10 feet of the teaching wall will be separately switched from
the other general luminaires for AV mode. Luminaires (with or without specific
luminaires aimed at the whiteboards) will provide an average illumination of 15
footcandles on the whiteboards with an average:minimum uniformity less than
3:1.

Lamp sources will have a minimum CRIf CQ5 of 80. The lighting systems should
operate in general illumination mode and AV mode.

In general illumination mode, achieve an average illumination at the working
plane complying with WAC 246-366-120 with a minimum of 20 footcandles (for
general instructional spaces) and 35 footcandles (for special instructional
spaces) at any point more than 3 feet from any wall.

In AV mode, achieve an average illumination at the working plane of 33% to
66% of the general illumination footcandle level for any peoint in the room
greater than 3 feet from the side walls, 10 feet from the front wall, and & feet
from the back wall. Limit vertical illumination on the projection screen to no
more than 7 footcandles at any point on the screen.

The lighting system should be designed with flexibility in mind and allow the
users to fully control the lighting level within the space.

After meeting all requirements abowe, dim all luminaires in the classrooms,
excluding whiteboard luminaires. Provide switches that allow for manual
dimming below the levels set by the photocells based on natural lighting
entering the space.

After meeting all requirements above, provide a lighting system that is
designed to change the color of the luminaires (approximately 3,000 K — 5,000
K) based an the respective color of the sunlight throughout the day. (Systems
may be called tunable white, circadian rhythm, human-centric lighting, etc_)
System may have the ability to have a temporary override (up to 60 minutes)
for “calm” (3,000 K) and/ or “test” {5,000 K) settings.

2015 EprTIoN

WASHINGTON SUSTAINABLE SCHOOLS PROTOCOL 88

Washington Sustainable
Schools Protocol

Criteria for High-Performance Schools

2015 Edition

Designing Schools for Student Success

‘ '

Saas Erreaie
[#2c) SCHOOLS

Better buildings. Better students

-~

Nglighting design

IS

lab



Electric Lighting Quality

Purpose: Provide an artificial lighting environment that promotes effective learning, teaching,
and occupant health. K—12 classrooms must be adaptable to support a wide varisty of
aducational media and learning activities.

IEQ2.1: Electric Lighting Quality

School spaces will be designed so end of lamp life conditions meet the
minimum average illumination levels as identified in WAC 246-366-120.

Contrast should be minimized with a focus on uniformity in classroom spaces.

Brightness and glare should be minimized to ensure a comfortable learning
environment. Luminaires will be used with a luminance less than 2,500 cd/ m?
between 45° and 90° from nadir, excluding whiteboard wall wash luminaires.

Luminaires within 10 feet of the teaching wall will be separately switched from
the other general luminaires for AV mode. Luminaires (with or without specific

luminaires aimed at the whiteboeeksldl o s it
footcandles on the whiteboards . . . } } ) } }
31 In general illumination mode, achieve an average illumination at the working

Lamp sources will have a minim§ Bz na complying with WAC 246-366-120 with a minimum of 20 footcandles (for

operate in general illumination rj
In general illumination mode, of ENeral instructional spaces) and 35 footcandles (for special instructional
plane complying with WAC 286 o e at any peint more than 3 feet from any wall.

general instructional spaces) ang
spaces) at any point more than 3

In AV mode, achieve an average illumination at the working plane of 33% to
66% of the general illumination footcandle level for any point in the room
greater than 3 feet from the side walls, 10 feet from the front wall, and 6 feet
from the back wall. Limit vertical illumination on the projection screen to no
more than 7 footcandles at any point on the screen.

The lighting system should be designed with flexibility in mind and allow the
users to fully control the lighting level within the space.

After meeting all requirements above, dim all luminaires in the classrooms,
excluding whiteboard luminaires. Provide switches that allow for manual
dimming below the levels set by the photocells based on natural lighting
entering the space.

After meeting all requirements above, provide a lighting system that is
designed to change the color of the luminaires (approximately 3,000 K — 5,000
K) based on the respective color of the sunlight throughout the day. (Systems
may be called tunable white, circadian rhythm, human-centric lighting, etc.)
System may have the ability to have a temporary override (up to 60 minutes)
for “calm™ (3,000 K) and/ or “test™ (5,000 K) settings.

Elighting design lab
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Electric Lighting Quality

Purpose: Provide an artificial lighting environment that promotes effective learning, t=aching,
and occupant health. K—12 classrooms must be adaptable to support a wide varisty of
aducational media and learning activities.

2015 EnrTion

IEQ2_1: Electric Lighting Quality

School spaces will be designed so end of lamp life conditions meet the
minimum average illumination levels as identified in WAC 246-366-120.

Contrast should be minimized with a focus on uniformity in classroom spaces.

Brightness and glare should be minimized to ensure a comfortable learning
environment. Luminaires will be used with a luminance less than 2,500 cd/ m?
between 45° and 90° from nadir, excluding whiteboard wall wash luminaires.

Luminaires within 10 feet of the teaching wall will be separately switched from
the other general luminaires for AV mode. Luminaires (with or without specific
luminaires aimed at the whiteboards) will provide an average illumination of 15
footcandles on the whiteboards with an average:minimum uniformity less than
3:1.

Lamp sources will have a minimum CRIf CQ5 of 80. The lighting systems should
operate in general illumination mode and AV mode.

In general illumination mode, achieve an average illumination at the working
plane complying with WAC 246-366-120 with a minimum of 20 footcandles (for
general instructional spaces) and 35 footcandles (for special instructional
spaces) at any point more than 3 feet from any wall.

In AV mode, achieve an average illumination at the working plane of 33% to
ic b

66% of the general illuminatio
greater than 3 feet from the si
from the back wall. Limit verti
more than 7 footcandles at an

After meeting all requirements above, dim all luminaires in the classrooms,
excluding whiteboard luminaires. Provide switches that allow for manual
dimming below the levels set by the photocells based on natural lighting
entering the space.

The lighting system should be
users to fully control the lighti

After meeting all requiremen
excluding whiteboard luminail

dimming below the levels set by the photocells based on natural lighting
entering the space.

After meeting all requirements above, provide a lighting system that is
designed to change the color of the luminaires (approximately 3,000 K — 5,000
K) based on the respective color of the sunlight throughout the day. (Systems
may be called tunable white, circadian rhythm, human-centric lighting, etc.)
System may have the ability to have a temporary override (up to 60 minutes)
for “calm™ (3,000 K) and/ or “test™ (5,000 K) settings.
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Electric Lighting Quality

Purpose: Provide an artificial lighting environment that promotes effective learning, t=aching,
and occupant health. K—12 classrooms must be adaptable to support a wide varisty of
aducational media and learning activities.

IEQ2_1: Electric Lighting Quality

School spaces will be designed so end of lamp life conditions meet the
minimum average illumination levels as identified in WAC 246-366-120.

Contrast should be minimized with a focus on uniformity in classroom spaces.

Brightness and glare should be minimized to ensure a comfortable learning
environment. Luminaires will be used with a luminance less than 2,500 cd/ m?
between 45° and 90° from nadir, excluding whiteboard wall wash luminaires.

Luminaires within 10 feet of the teaching wall will be separately switched from
the other general luminaires for AV mode. Luminaires (with or without specific
luminaires aimed at the whiteboards) will provide an average illumination of 15
footcandles on the whiteboards with an average:minimum uniformity less than
3:1.

Lamp sources will have a minimum CRIf CQ5 of 80. The lighting systems should
operate in general illumination mode and AV mode.

In general illumination mode, achieve an average illumination at the working
plane complying with WAC 246-366-120 with a minimum of 20 footcandles (for
general instructional spaces) and 35 footcandles (for special instructional
spaces) at any point more than 3 feet from any wall.

In AV mode, achieve an average illumination at the working plane of 33% to
66% of the general illumination footcandle level for any point in the room
greater than 3 feet from the side walls, 10 feet from the front wall, and 6 feet
from the back wall. Limit vertical illumination on the projection screen to no
more than 7 footcandles at any point on the screen.

The lighting system should be designed with flexibility in mind and allow the
users to fully control the lightin, ithi

After meeting all requirements
excluding whiteboard luminail
dimming below the levels set b
entering the space.

After meeting all requirements abowve, provide a lighting system that is
designed to change the color of the luminaires (approximately 3,000 K — 5,000
K) based an respective color o sunlight throughout the day. (Systems
may be called tunable white, circadian rhythm, human-centric lighting, etc.)
System may have the ability to have a temporary override (up to 60 minutes)
for “calm™ (3,000 K) and/ or “test” {5,000 K) settings.

After meeting all requirements
designed to change the color of
K) based on the respective colo
may be called tunable white, cir|
System may have the ability to
for “calm™ {3,000 K) and/ or “tes
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“‘ WASHINGTON STATE LEGISLATURE

e

WACs .
Legislature Home WACs By Title

Title 1 Code Reviser, Office of the
Title 3 Academic Achievement and Accountability Commission
Title 4 Accountancy, Board of
) o ) Title 10 Administrative Hearings, Office of
Washi n@_lton Administrative Code Title 12 Transportation, Department of (Aeronautics Commission)
Regu|ations of executive branch Title 14 Advanced Tuition Payment, Committee on
agencies are issued by authority of Title 16 Agriculture, Department of (See Titles 24, 60 , and 142 )
statutes. Like Iegislation and the T!tle 18 Air Pollution ;Sele Titles 173, 371 ,and 372)
oL . Title 24 Apple Commission
COnStItUtIOH', regulatlons are a Title 25 Archaeology and Historic Preservation, Department of
w Title 30 Arts Commission
WaShington State. The WAC Title 34 Asian Pacific American Affairs, Commission on
codifies the regulations and Title 36 Licensing, Department of (Professional Athletics)
arranges them by subject or fg
agency. The online version of the Title 491 Volunteer Firefighters and Reserve Officers, State Board for
WAC is updated twice a month. Title 495A Bates Technical College
CopieS of the WAC as they existed Title 495B Bellingham Technical Caollege
each year since 2004 are available T!tle 495C Clover Parlf Technical ICollege
. . Title 495D Lake Washington Institute of Technology
in the WAC archive. Title 495E Renton Technical College
Title 504 Washington State University
Title 508 Ecology, Department of (Water Resources) (See Titles 173, 197
There’s a lot of them Title 516 Western Washington University
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http://www.leg.wa.gov/CodeReviser/WACArchive

WA Administrative Code WAC

Title 388 Social and Health Services, Department of
388-78A Assisted living facility licensing rules

WAC 388-78A-2980
Lighting.

(1) The assisted living facility must maintain electric light fixtures and lighting necessary
for the comfort and safety of residents and for the activities of residents and staff.

(2) The assisted living facility must provide enough lighting in each resident's room to
meet the resident's needs, preferences and choices.

(3) New assisted living facility construction must, at a minimum, meet the llluminating
Engineering Society of North America (IESNA) recommendations for lighting in
common areas as established in the IESNA lighting handbook. The applicable
handbook is the edition in effect on the date a construction review fee is paid to the
department of health, construction review services, for new assisted living facility
construction.

(4) Existing assisted living facility construction must maintain, at a minimum, the
llluminating Engineering Society of North America (IESNA) recommendations ...that
portion of the assisted living facility that underwent construction review.

Elighting design lab



https://app.leg.wa.gov/wac/default.aspx?cite=388
https://app.leg.wa.gov/wac/default.aspx?cite=388-78A

WA Administrative Code WAC

Title 170 WAC EARLY LEARNING, DEPARTMENT OF

170-300 FOUNDATIONAL QUALITY STANDARDS FOR EARLY LEARNING
PROGRAMS

WAC 170-300-0291 Infant and toddler safe sleep practices

(e) Sufficiently lighting the room in which an infant or toddler is sleeping to observe skin color;

|
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L. WASHINGTON STATE LEGISLATURE

_ WACs > Title 246 > Chapter 246-366 > Section 246-366- Intensity
Legislature Home e , .
120 General instructional areas 30

Schools

Lighting.

1) The following maintained light intensities shall
be provided as measured 30" above the floor
or on working or teaching surfaces. General,
task and/or natural lighting may be used to
maintain the minimum lighting intensities.

2) Excessive Brightness and glare shall be
controlled in all instruction areas. Surface
contrasts and direct or indirect glare shall
not cause excessive eye accommodation
or eye strain problems.

3) Lighting shall be provided in a manner
which minimizes shadows and other
lighting deficiencies on work and teaching
surfaces.

Minimum
Foot -
Candle

including: Study halls, lecture
rooms and libraries.

Special instructional areas 50
where safety is of prime
consideration or fine detail

work is done including:

Sewing rooms, laboratories

(includes chemical storage

areas), shops, drafting

rooms and art and craft

rooms.

Kitchen areas including; 30
Food storage and
preparation rooms.

Noninstructional areas 10
including: Auditoriums,

lunch rooms, assembly

rooms, corridors, stairs,

storerooms, and toilet

rooms.

Gymnasiums: Main and 20
auxiliary spaces, shower
rooms and locker rooms.
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L Minimum
L WASHINGTON STATE LEGISLATURE

Foot -
G Candle

_ WACs > Title 246 > Chapter 246-366 > Section 246-366- Intensity
120 General instructional areas 30

including: Study halls, lecture

Lighting. rooms and libraries.
. . ) . Special instructional areas 50
1) The following maintained light where safety is of prime
intensities shall be provided as consideration or fine detail
measured 30” above the floor or on Wprkisdane Induding:
i i Sewing rooms, laboratories
working or teaching surfaces. General, (includes chemical storage
task and/or natural lighting may be areas), shops, drafting
used to maintain the minimum lighting s and art and craft
Intensities. Kitchen areas including: 30

Food storage and

preparation rooms.
In general illumination mode, achieve an average illumination at the working MBRifStE icticna] Grass 10
plane complying with WAC 246-366-120 with a minimum of 20 footcandles (for including: Auditoriums,
general instructional spaces) and 35 footcandles (for special instructional lunch rOO“"S&aSSEI’”b'}’
. rooms, corridors, stairs,
spaces) at any point maore than 3 feet from any wall. WSSP storeraoms, and toilet
rooms.
3) Lighting shall be provided in a manner Gymnasiums: Main and 20
which minimizes shadows and other auxiliary spaces, shower
lighting deficiencies on work and teaching OO STENGERE DS
surfaces.

-~
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Light level recommendations circa-2012-10™ Ed.

lluminating Engineering Socie
THE LIGHTI‘OOK

Tenth Edition | Reference and Application

ENGINEERING S0CIETY

David L. DILaura
Kevin W, Houser
Richard G. Mistrick
Gary R. Steffy
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Light level recommendations i -
10t Ed., circa-2012 — Reading Detail & [lluminating

Table 32.2 | Office Facilities llluminance Recommendations continued from previous page

Applications and Tasks"

Calegory Gauge Colegosy
- - - -

See READING AND WRITING, establish tasks and normalize to illuminancs of most important task or most common task; use
controls to provide illuminance variability if tasks so demand.

OFFICES

PARKING See 26 | LIGHTING FOR EXTERIORS

PEDESTRIAN WAYS Seer 26 | LIGHTING FOR EXTERIORS -

READING AND WRITING
= Computer Hes READING AND WRITING/VDT Screen and Keyboard
= Electronic Readers
= Electronic ink Devices Ey, and E, @height of device P 150 200 600 Awg N 75 150 300 Awvg
« LCD or LED Devices E,, and E, @height of device M 75 150 00 Avg K 25 &0 100 Avg
= Facsimile
- Analog E, @2 & AFF; E, 504" AFF A 250 500 1000 Awg M 50 100 200 Awg
- Digital E, &2 &' AFF; E, 94’ AFF P 150 300 500 Avg L 75 | 7% 150 Avg

= Handwritten Work Bazed an fa._lr-m-gnnd p-enmansﬂp..fl"nand pq'iiﬂ: an white p-r_?anar'_.r paper_
= Pencil

- Graphite/HB E, &2 6" AFF; E, @4" AFF P 150 300 800 Avg L 375 75 150 Avg =
 Red 826" AFF.E, 24 AFF B350 BN 1000 Avy M 50 100 300 Avg
= Ballpoint/Rollerpoint/Felt-tip P~
« Black e E22' 6" AFF; E., 624" AFF P 150 ‘r ) SO0 P l_._ 37.5 TS 150 Pw'g
« Red, Green, Blue E,, @2' 6" AFF; E, @4° AFF [#] 200 \ 400 00 Avg L 37.5 75 150 Avg
*Laptop See READING AND WRITING/VDT Sereen and cerbon= ' 1
= Microforms (Projected) L 37.5 75 150 Avg I 15 30 60 Avg s
= Print Media Digital-printing-press-generated, white paper E
= &-pt Font = = -__
- Matte paper and ink E, @2 6" AFF: E, @4’ AFF! R 250 500 1000 Awvg L 375 i 150 Awvg § |
- specular paper and ink E. €02" & AFF; E, @4' AFF' It 250 500 1000 Avg L 375 T 150 Awg |
= B- and 10-pt Font = L — =i e
= Matte paper and ink Ey, 2" 6* AFF; E, @d' AFF P 150 300 GO0 Avg K 25 50 100 Awvg -
= Specular paper and ink E,h@;a_?_' ﬁ' :.H.u,FF; E, @' _i’l.Fld P 150 i 3-6'.! 1 &00 Avg K 25 ﬂ | lﬂﬂ Anrg 1
= 1Z-pt Font s
* Matte paper and ink Eq @2.’ o .ﬂq.i:.F; E.-@4' ll!i.FFj s Cl_ W_ _!ME_ 4ﬂ'CI .lw\g : K 25 50 R[4]4] Awg e |
- Specular paper and Ink E, 32' 6" AFF; E, o’ AF_I:J a 100 _20o 400 Awvg K 25 - 100 Awg



TAELE 505.5.2

INTERIOR LIGHTING POWER ALLOWAMNCES

LIGHTING POWER DENSITY

Building Area Type® (W)
Automotive Facility 08
Comvention Center 1.2
Court House 1.2
Dining: Bar Lounge/Leisure 13
Dining; CafeteriaFast Food 14
Dining: Family 1.6
Darmitory 1.0
Exercise Center 1.0
Cymnasium 11
Healtheare—clinic 1.0
Hospital 1.2
Hotel L0
Library 1.3
Manufacturing Facility 13
Motel L0
Mation Picture Theater 1.2
Multifamily 07
Museum 1.1
Office 1.0
Parking Garage 03
Penitentiary 1.0
Performing Ars Theater L6
Police/Fire Station L0
Post Office 1.1
Religious Building 13
Retail" 1.5
SchoolUniversity 1.2
Sports Arena 1.1
Town Hall 1.1
Transpartation 1.0
Warehouse 08
Workshop 14

Light level recommendations
and power density allowance
are not directly related.

I. INTERIOR
LOCATIONS AND TASKS

. Very Important. Important|_| Somewhat important |_| Blank = Not important or not applicable

IES- 9™ Ed.

Design Issues

Offices (13)
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Ch.11

Filing (see Reading)

=
i
]

General and private offices (see Reading)

Open plan office

Intensive VDT use

s ol B

Open plan office

Intermittent VDT use

14150 E B

Private office E B
Libraries (see Libraries)
Lobbies, lounges, and reception areas [l | c A
Mail sorting || || E A
Copy rooms
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ENGINEERING SOCIETY

IES REQUEST FOR PROPOSAL

ANSI/ASHRAEI/IES Standard 90.1: Lighting
Computer Modeling Project

RFP Deadline: January 31, 2013

This project supports the development of the Lighting Power Density (LPD)
limits in the ANSIASHRAE/ES 901 Standard that form a significant part of the
basis for most of the building energy code lighting requirements across the
United States. Project tasks will support the work of the 80.1 Lighting

Subcommittee (LSC) by providing computer modeling that parallels the current

Skatistics

Paoiect 1
Calc Ple
M |ofi==

e I

el
a3t 0

— =] [ Model Taclkit
]

|
a7 |

|

= 1 =
EESCES
% w[E m i e |
5 |
k] SR iz Autornatic FL i
o prasra|
RS T RER - o R
w Fo| w | F el @
ey
k ¥ wo far| =

| Ef kctines 3 Highlight Vatues

= | B
=18 =]
EECE LT TR
Cifice 5 iF aed
it -| B Raytrace - [ Caloutare - | 4l Project Mgr. - Praject 1 - & Sceno Mgr. < Default = -
al
14 =1 g

nnges Saeinum=E? Wricumes
[tugiMin=4.25 Max/Min-0.20

Excel models used in Lighting Power Density {LPD} development. Computer

modeling will help improve the accuracy and applicability of the LPD values
which in turn will strengthen the effectiveness of the Standard and other

nationally applied energy codes and standards.
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U.5. DEPARTMENT OF EI'I'EFQ‘}" Efﬁcinncy &

ENERGY | renewabie Energy

Building Energy Codes Program AS

... “be aware that codes are adopted at the state,
county, or city level and these entities may make
modifications or amendments to the IECC and/or

ASHRAE Standard 90.1.”

It is also important to know if different codes are in force for different
building types, including residential, commercial, state, or federal. If it is
necessary to look up which code is in effect, there are a number of
resources available, including BECP's Status of State Codes Database,
thefInternational Code Council’s (ICC) adoption database,jand the
Building Codes Assistance Project (BCAP) Status of Codes Database.

ﬁlighting design lab



https://www.energycodes.gov/adoption/states
https://www.iccsafe.org/about-icc/overview/international-code-adoptions/
http://bcapcodes.org/code-status/

INTERNATIONAL
CODE About *  Advocacy ~ Membership = Professional Development ~ Products & Services ~ =

COUNCIL

Code Council releases guidelines for
remote virtual inspections

This publication is based on study, research and
discussions from the Code Council's membership,
partners and industry experts.

b

Trusted Source for Building Safety Experts Professional Coronavirus Response
Codes & Standards Our family of solutions delivers Development Center
Our model building codes and a wide array of building safety We support the building The Code Council continues to
standards provide the highest services, including evaluation, industry with the latest training, track how the global novel
level of safety in the world. accreditation, certification, mentoring and education coronavirus (COVID-19)
codification, training and more. resources. pandemic is affecting our
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ICC

State Adoptions

The IBC, IRC, IFC, IMC, and IFGC codes are named by
Washington statute and required to be adopted. The
Washington State Building Code Council has authority
to adopt amendments to these codes for statewide
applicability.

« 2015 International Building Code

» 2015 International Enerqgy Conservation Code
» 2015 International Fire Code

» 2015 International Fuel Gas Code

« 2015 International Mechanical Code

« 2015 International Residential Code

« 2015 International Wildland-Urban Code

Washington State
Building Code Council

Links to State Adoption
Agencies

Washington State Building Code Council
State Fire Marshal

Department of Commerce

Department of Labor & Industry
Department of Insurance

Department of Natural Resources

Department of Health

Key Contacts

Building Official:

W4 State does not have a state building official; the
SBCC has authority to adopt codes.

WA SBCC

P.O. Box 41449

Olympia, WA 98504-1449

Phone: (360) 725-2967

State Fire Marshal:

Mr. Charles LeBlanc, the SFM does not adopt state
codes; the office is responsible for Fire & Life safety
inspections in licensed care facilities, nursing hames,



Where does the state energy code come from?

2|10(1]|8

Chapter 51-11C WAC
STATE BUILDING CODE ADOPTION AND AMENDMENT OF

£20138 EDITION OF THE
0 NTERNATIONAT ENERGY CONSERVATION CODE,
IE : ( : COMMERCIAL PROVISIONS
e e WASHINGTON STATE ENERGY CODE,

COMMERCIAL PROVISIONS

INTERMATIOMNAL
EMERGY CONSERVATION CODE
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Pop Quiz- ANSI/ASHRE/IES Lighting Power Density

limits are based on:

=  Wishful thinking.
= Computer modeling.

= Application of standard modern
lighting equipment.

= Achieving IES Lighting
Recommendations.

= Available energy.
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WA State Energy Code related sections

C405.2 Lighting Controls (mandatory)

C405.4 Interior Lighting Power Requirements

C406 Efficiency Packages

C408 System Commissioning

Elighting design lab




STATE BUILDING CODE ADOPTION AND AMENDMENT OF
THE 2018 EDITION OF THE
INTERNATIONAL ENERGY CONSERVATION CODE,
COMMERCIAL PROVISIONS

WASHINGTON STATE ENERGY CODE,
COMMERCIAL PROVISIONS
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Chapter 1 Scope and Admin.
SECTION C101

SCOPE AND GENERAL REQU'REMENTS Does thlS |nst||| Margin Markings

/’ Conﬁdence'? > Indicates where a section has

been deleted from the
requirements of the 2015 IECC

C101.1 Title. This code shall be known as the Washington
State Energy Code, and shall be cited as such. It is

> Indicates 2018 |IECC language

referred to herein as "this code." dolted by Washinglon sat
C101.2 Scope. This code applies to commercial buildings and the buildings | e e e e
sites and associated systems and equipment. in the mode code

Indicates a Washington state
|| amendment to the 2018 IECC

(but remains unchanged from

the 2015 WSEC language)

Indicates a change from the
2015 Washington state
amendment

C101.3 Intent. This code shall regulate the design and construction of * ellcates hat fextor table has
buildings for the use and conservation of energy over the life of each r Indicates the foxt or table
building. This code is intended to provide flexibility to permit the use of mediately foleving has
Innovative approaches and techniques to achieve this objective. This slsewhers in the code.

code is not intended to abridge safety, health or environmental
requirements contained in other applicable codes or ordinances. Y;}, ighting design lab




Chapter 1 Scope and Admin.
SECTION C101

SCOPE AND GENERAL REQU'REMENTS Margin Markings
. . . > Indicates where a section has
C101.1 Title. This code shall be known as the Washington o i 3015 1ECC
State Energy dee, ano! shall be cited as such. It is L indeates 2018 [ECC anguage
referred to herein as "this code." dolted by Washinglon sat
C101.2 Scope. This code applles to commercial buildings and the buildings | e e T ecc
SlteS and e [ in the model code

Indicates a Washington state
|| amendment to the 2018 IECC

(but remains unchanged from

the 2015 WSEC language)

Exception: The provisions of this code do not apply to temporary
growing structures used solely for the commercial production of
horticultural plants including ornamental plants, flowers,
vegetables, and fruits.

Indicates a change from the
2015 Washington state
amendment

C101.3 Intent. n and construction of ity
g
buildings for the use and conservatlon of energy over the life of each «x  Indicates the text or table
immediately following has
building. This code is intended to provide flexibility to permit the use of peen relocated here from

elsewhere in the code.

Innovative approaches and techniques to achieve this objective. This

code Is not intended to abridge safety, health or environmental
requirements contained in other applicable codes or ordinances. EI ighting design lab




You have to read the entire (relevant), documentation(s). , 488
C101.4 Applicability. Where, in any specific case, different sections of this code \
specify different materials, methods of construction or other requirements, the most
restrictive shall govern. Where there is a conflict between a general requirement and
a specific requirement, the specific requirement shall govern.

SECTION C106 REFERENCED STANDARDS

C106.1 Referenced codes and standards. The codes and standards referenced in this code
shall be those listed in Chapter 5% and such codes and standards shall be considered as part of
the requirements of this code to the prescribed extent of each such reference and as further
regulated in Sections C106.1.1 and C106.1.2.

C106.1.1 Conflicts. Where differences occur between provisions of this code and referenced
codes and standards, the provisions of this code shall apply.

C106.1.2 Provisions in referenced codes and standards. Where the extent of the reference to
a referenced code or standard includes subject matter that is within the scope of this code, the

provisions of this code, as applicable, shall take precedence over the provisions in the referenced
code or standard.

*Actually it's Chapter 6...? i ghting design lab




This chapter lists the standards that are refesenced m vanous sections of this ds Th dard: in by the
premulgating agescy of the stusdsrd, the standard identification, e effective dase and title, and the section or sectioes of this
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Chapter 2 Definitions (over 150)

Alteration

Approved

Automatic

Building Commissioning
Certified Commissioning Pro.
Code Official

Commercial building

Walk-In Freezer
Wall

Zone .
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Chapter 2 Definitions (over 150)

- Alteration

-  Approved

- Automatic

- Building Commissioning

= Certified Commissioning Pro.
- Code Official

-  Commercial building

-«  Walk-In Freezer —
- Wall —
= Zohe

WALL.*That portion of the
building envelope, including
opaque area and
fenestration, that is vertical
or tilted at an angle of 60
degrees from horizontal or
greater. This includes
above-grade walls and
below-grade walls, between
floor spandrels, peripheral
edges of floors, and

{ foundation walls.

\

g7

|
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Some popular definitions.

BUILDING COMMISSIONING. A process that verifies
and documents that the building systems have been
installed, and function according to the approved
construction documents.

DAYLIGHT RESPONSIVE CONTROL. A device or
system that provides automatic control of electric light
levels based on the amount of daylight in a space.

DWELLING UNIT. A single unit providing complete
independent living facilities for one or more persons,
including permanent provisions for living, sleeping,
eating, cooking and sanitation.

GENERAL LIGHTING. Lighting that provides a
substantially uniform level of illumination throughout an
area. General lighting shall not include lighting that
provides a dissimilar level of illumination to serve a
specific application or decorative feature within such
area.

SLEEPING UNIT. Aroom or space in which people
sleep, which can also include permanent provisions
for living, eating, and either sanitation or kitchen
facilities but not both. Such rooms and spaces that
are also part of a dwelling unit are not sleeping
units.

TIME SWITCH CONTROL. An automatic control
device or system that controls lighting or other loads,
including switching off, based on time schedules.

UNIFORM ILLUMINATION. A quality of
illumination delivered by a lighting system typically
comprised of similar fixtures mounted at a regular
spacing interval. This lighting system provides a
uniform contrast ratio of no greater that 5:1
maximum-to-minimum ratio throughout the entire
area served, including task areas.
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Lots of interest lately...

CONTROLLED PLANT GROWTH ENVIRONMENT. Group F and U
buildings or spaces that are specifically controlled to facilitate and
enhance plant growth and production by manipulating various indoor
environmental conditions. Technologies include indoor agriculture,
cannabis growing, hydroponics, aguaculture and aquaponics...

GREENHOUSE. A structure or a thermally isolated area of a building
that maintains a specialized sunlit environment that is used
exclusively for, and essential to, the cultivation, protection or
maintenance of plants. Greenhouses are those that are erected for a
period of 180 days or more.

TEMPORARY GROWING STRUCTURE. A temporary growing
structure has sides and roof covered with polyethylene, polyvinyl or
similar flexible synthetic material and is used to provide plants with
either frost protection or increased heat retention. Temporary structures
are those that are erected for a period of less than 180 days.
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Chapter 4 Commercial Energy Efficiency a few highlights

C405.1 General. This section covers:
0 lighting system controls,

0 the maximum lighting power for interior and
exterior applications,

0 electrical energy consumption,
0o vertical and horizontal transportation systems,

Dwelling units within multi-family buildings shall comply with
Sections C405.1.1 and C405.7. All other dwelling units in
dormitory, hotel and other residential occupancies that are not
classified as multi-family residential occupancies shall comply
with Section C405.2.5 and Section C405.1.1 or Section C405.4.
Sleeping units shall comply with Section C405.2.5 and Section
C405.1.1 or Section C405.4.

2018 Washington State Energy Code ?
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Controls- general

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

@ Lighting controls as specified in Sections C405.2.1 -5
through C405.2.7.

@ Luminaire level lighting controls (LLLC) and lighting
controls as specified in Sections C405.2.1, C405.2.3 and
C405.2.5. The LLLC luminaire shall be independently
configured to:

2.1. Monitor occupant activity to brighten or dim lighting — d
when occupied or unoccupied, respectively.
2.2. Monitor ambient light, both electric and daylight, and

brighten or dim artificial light to maintain desired light level.

2.3. For each control strategy, configuration and re-
configuration of performance parameters including: bright
and dim set points, timeouts, dimming fade rates, sensor
sensitivity adjustments, and wireless zoning configuration.
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Controls- general- cont.

Exception: Except fc cific application€ontrols required tion C405.2.5, lighting

controls are not requ r the following

1. Areas designated : urity or emerd areas that are red to be continuously
lighted. N

2. Means of eqgress |l ation ser ss that ¢ ot exceed 0.02 watts per

square foot of buildin 1 IS exe Juirement.
3. Emergency egress g that isC y
4. Industrial or manuf ess areas, as may or production and safety.

NFPA
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C405.2.1 to 405.2.8

C405.2.1 Occupancy sensor controls.
C405.2.2 Time switch controls.
C405.2.3 Manual controls.

C405.2.3.1 Light reduction controls.
C405.2.4 Daylight responsive controls.
C405.2.5 Additional lighting controls.
C405.2.6 Digital timer switch.

C405.2.7 Exterior lighting controls.
C405.2.5 Area controls. (was 405.2.8)
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Occupancy controls- location. Where are they required?

C405.2.1 Occupant sensor controls. Occupant sensor controls

shall be installed to control lights in the following space types:
-

1. Classrooms/lecture/training rooms.

. Conference/meeting/multipurpose rooms.
. Copy/print rooms.

. Lounge/breakrooms.

. Enclosed offices.

. Open plan office areas.

. Restrooms.

. Storage rooms. ~ Pretty much
9. Locker rooms. EVERYWHERE

10. Other spaces 300 square feet (28 m2) or less
that are enclosed by floor-to- ceiling height partitions.

11. Warehouse storage areas.

12. Enclosed fire rated stairways.
13. Service corridors.

14. Covered parking areas.

0 N O O b WD
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Occupancy sensor- function
What do they need to do.

C405.2.1.1 Occupant sensor control function.
Occupant sensor controls shall comply with_all of the
following:

1. They shall be configured to automatically turn off lights
within 20 minutes of all occupants leaving the space.

2. They shall be manual on or shall be configured to
automatically turn the lighting on to not more than 50
percent power.

Exception: Full automatic-on controls shall be permitted
to control lighting in public corridors, stairways, restrooms,
primary building entrance areas and lobbies, and areas
where manual-on operation would endanger the safety or
security of the room or building occupants.

3. They shall incorporate a manual control to allow
occupants to turn lights off.
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Occupancy sensor- function cont.

C405.2.1.2 Occupant sensor control function in
warehouses, storage areas and service corridors. Occupant
sensor controls shall be configured to comply with all of the
following:

1. Automatically reduce lighting power by not less than 50
percent within 20 minutes of all occupants leaving the area.

2. Control lighting in each aisleway and corridor independently
and shall not control lighting beyond the aisleway or corridor
being controlled by the sensor.

3. Automatically turn lighting off within 20 minutes of all
occupants leaving the space or comply with Section C405.2.2
to turn lighting off when the building is vacant.

4. Restore lighting to full power when occupants enter the
space.
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Occupancy sensor- function cont.

C405.2.1.2 Occupant sensor control function in

warehouses, storage areas and service corridors. Occupant
sensor controls shall be configured to comply with all of the following:

C405.2.1.3 Occupant sensor control function in open plan
office areas. Occupant sensor controls in open plan office spaces
less than 300 square feet (28 m2) in area shall comply with Section
C405.2.1.1. Occupant sensor controls in all other open plan office
spaces shall be configured to comply with all of the following:

C405.2.1.4 Occupant sensor control function in parking

garages. Occupant sensor controls shall be configured to comply
with all of the following:

C405.2.1.5 Occupant sensor control function in enclosed

fire rated stairways. Occupant sensor controls shall be configured
to_automatically reduce lighting power by not less than 50 percent
when no occupants have been detected.., All portions of stairways
shall remain illuminated to meet the requirements of Section 1009 of
the IBC when the lighting power is reduced.
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Time switch controls and
Digital timer switch - Location

C405.2.2 Time switch controls. Each area of the building that is
not provided with occupant sensor controls or digital timer switch
controls complying with Section C405.2.1 shall be provided with
time switch controls complying with Section C405.2.2.1.

Exception: Where a manual control provides light reduction in
accordance with Section C405.2.3.1, time-switch controls shall not
be required for the following:

1. Spaces where patient care is directly provided.

2. Spaces where an automatic shutoff would
endanger occupant safety or security.

3. Lighting intended for continuous operation.
4. Shop and laboratory classrooms.
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Time switch controls- Function

C405.2.2.1 Time switch control function. Time switch controls shall
comply with the following:

1. Have a minimum 7-day clock.

6. Time switch controls are allowed to automatically turn on lighting to full
power in corridors, lobbies, restrooms, storage rooms less than 50 square
feet, and medical areas of healthcare facilities. In all other spaces, time
switch controls are allowed to automatically turn on the lighting to not
more than 50 percent power.

I ) ((TIME-SET PIN
OUTSIDE—ON
TSNSIDE——OFF
A i ! oAEer]
LS L

Exception: Within mall concourses, auditoriums, sales areas,
manufacturing facilities and sports arenas:

1.1. The time limit shall be permitted to be greater than 2 hours provided
the switch is a captive key device.

1.2. The area controlled by the override switch shall not be limited to
5,000 square feet (465 m2) provided that such area is less than 20,000
square feet (1860 m2).
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Manual controls.

C405.2.3 Manual controls. All lighting shall have manual controls complying with the following:
1. They shall be in a location with ready access to occupants.

2. They shall be located where the controlled lights are visible, or shall identify the area served by the lights and
indicate their status.

3.
Exceptions:

1. A manual control may be installed in a remote location for the_pur f saf [ fity provided each
remote control device has an indicator pilot light as part of or next to the control device and the light is clearly
labeled to identify the controlled lighting.

2. Restrooms.
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Light reduction

C405.2.3.1 Light reduction controls. Manual controls shall be configured to provide light
reduction control that allows the occupant to reduce the connected lighting load between 30 and
70 percent. Lighting reduction shall be achieved by one of the following approved methods:

(D Controlling all lamps or luminaires. < What do we call this?
2. Dual switching of alternate rows of luminaires, alternate luminaires or alternate lamps.

3. Switching the middle lamp luminaires independently of the outer lamps. < And, what do we call this?
4. Switching each luminaire or each lamp.

Exceptions:

1. Light reduction controls are not required in daylight zones with daylight responsive controls
complying with Section C405.2.4.

2. Where provided with manual control, the following areas are not required to have light reduction
control:

2.1. Spaces that have only one luminaire with a rated power of less than 100 watts.
2.2. Spaces that use less than 0.6 watts per square foot (6.5 W/m?2).

2.3. Lighting in corridors, lobbies, electrical rooms, restrooms, storage rooms, airport
concourse baggage areas, dwelling and sleeping rooms and mechanical rooms.
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Dayllght Z/0NES- Primary and Secondary

C405.2.4 Daylight responsive controls. Daylight responsive
controls complying with Section C405.2.4.1 shall be provided to
control the lighting within daylight zones in the following spaces:

Plan View

1. Side lit zones as defined in Section C405.2.4.2 with more than E R
two general lighting fixtures within the combined primary and =+ iehtana
secondary sidelit zones. A

2. Top lit zones as defined in Section C405.2.4.3 with more than

two general lighting fixtures within the daylight zone.

Primary Secondary
Sidelit Sidelit
Area Area

A
2ft =
— i Obstructions
| 5'or higher
i

Daylight Areas

Skylight
Plan View : ~

Skylight
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Daylight responsive controls

Exception: Daylight responsive controls are not required
for the following:

1. Spaces in health care facilities where patient care is
directly provided.

2. Lighting that is required to have specific application
control in accordance with Section C405.2.5.

3) Sidelit zones on the first floor above grade in Group A-2
and Group M occupancies.

4. Daylight zones where the total proposed lighting power
density is less than 35 percent of the lighting power
allowance per Section C405.4.2.

Group A-2 occupancy includes assembly uses intended for food and/or drink consumption

Mercantile Group M occupancy includes, among others, the use of a building or structure or a
portion thereof for the display and sale of merchandise,

N\

2. Dwelling uifts eping units.
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Additional controls

C405.2.5 Additional lighting controls. Specific application
lighting shall be provided with controls, in addition to controls
required by other sections, for the following:

1. The following lighting shall be controlled by an occupant
sensor complying with Section C405.2.1.1 or a time-switch
control complying with Section C405.2.2.1 In addition, a
manual control shall be provided to control such lighting
separately from the general lighting in the space:

@Display and accent.
1.2. Lighting in display cases.

upplemental task lighting, including permanently
installed under-shelf or under-cabinet lighting.

1.4. Lighting equipment that is for sale or demonstration in
lighting education.
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Additional controls cont.

2. Sleeping units shall have control devices or
systems configured to automatically switch off all
permanently installed luminaires and switched
receptacles within 20 minutes after all occupants
have left the unit.

Exceptions: 1.Lighting and switched receptacles
controlled by card key controls. 2. Spaces where
patient care is directly provided.

3. Permanently installed luminaires within dwelling
units shall be provided with controls complying
with either Section C405.2.1.1 or C405.2.3.1.
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Additional controls cont.

4. Lighting for nonvisual applications, such as plant growth and
food warming, shall be controlled by a dedicated control that is

independent of the controls for other lighting within the room or
space. Each control zone shall be no greater than the area served
by a single luminaire or 4,000 square feet, whichever is larger.

5. Luminaires serving the exit access and providing means of
egress illumination required by Section 1006.1 of the International

Building Code, including luminaires that function as both normal
and emergency means of egress illumination shall be controlled by

a combination of listed emergency relay and occupancy sensors, or | g ltg 4524 ET
signal from another building control system, that automatically ! ESR02P 1}
shuts off the lighting when the areas served by that illumination are g [{[ | S o s
unoccupied.* E.“'E"’ml{[( = @”
Exception: Means of egress illumination serving the exit e
access that does not exceed 0.02 watts per square foot of - :ﬁ”ﬁﬁl o
TERD  AsH

building area is exempt from this requirement.

*No more 24/7 “Safety Lights”
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Exterior controls

C405.2.6 Exterior lighting controls. Exterior lighting systems shall be
provided with controls that comply with Sections C405.2.6.1 through
C405.2.6.4. Decorative lighting systems shall comply with Sections
C405.2.6.1, C405.2.6.2 and C405.2.6.4.

Exceptions:

1. Lighting for covered vehicle entrances or exits from buildings or parking
structures where required for safety, security or eye adaption.

2. Lighting controlled from within dwelling units.

C405.2.6.1 Daylight shutoff. Lights ' atically
turn off when daylight is present and|satisfies the lighting needs.

C405.2.6.2 Facade and landscape lighting shutoff. Building facade and
landscape lighting shall be configured to automatically shut off for a
minimum of 6 hours per night or from not later than one hour after business
closing to not earlier than one hour before business opening, whichever is
less.

Exception: Areas where an automatic shutoff would endanger safety or
security.
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Exterior controls- cont.

C405.2.6.3 Lighting setback. Lighting that is not controlled in accordance with
Section C405.2.6.2 shall be controlled so that the total wattage of such lighting is
automatically reduced by not less than 30 percent by selectively switching off or
dimming luminaires at one of the following times:

1. From not later than 12 midnight to 6 a.m.

2. From not later than one hour after business closing to not earlier than one hour
before business opening.

3. During any period when no activity has been detected for 15 minutes or more.

C405.2.6.4 Exterior time-switch control functions. Time switch controls for
exterior lighting shall comply with the following:

1. They shall have a clock capable of being programmed for not fewer than 7 days.
2. They shall be capable of being set for seven different day types per week.
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Interior lighting power allowance

C405.4 Interior lighting power requirements. A building complies with this section if its total connected
interior lighting power calculated under Section C405.4.1 is nQ greater than the interior lighting power
allowance calculated under Section C405.4.2.

TCLP =[LVL + BLL + TRK+ POE + Other]

TCLP = Total connected lighting power (watts)

LVL = Eor luminaires with lamps connected directly to building power, such as line voltage lamps, the rated wattage of the lamp, which must be
minimum 60 lumen/watt.

BLL = For luminaires incorporating a ballast or transformer, the rated input wattage of the ballast or transformer when operating the lamp.

For lighting track, cable conductor, rail conductor and plug-in busway systems that allow the addition and relocation of luminaires without
rewiring, the wattage shall be one of the following:

1. The specified wattage of the luminaires, but not less than 16 W/lin. ft*. (52 W/lin. m). * It used to be
2. The wattage limit of the permanent current-limiting devices protecting the system. 50 Wiin.ft
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 limited to low-
voltage lighting systems, the wattage of the system shall be the maximum rated input wattage of the driver, power supply or transformer

published in the manufacturer’s catalogs, as specified by UL 2108 or 8750. For power-over-Ethernet lighting systems, power provided to

installed pon-lighti ' '

supplied by the manufacturer or other approved sources

Elighting design lab




Interior lighting power Exceptions

The connected power associated with the following
lighting equipment and applications is_not included in
calculating total connected lighting power

1. Television broadcast lighting for playing areas in sports arenas

2. Emergency lighting automatically off during normal building
operation.

3. Lighting in spaces specifically designed for use by occupants
with special lighting needs including those with visual impairment
and other medical and age-related issues.

4. Casino gaming areas.

5. General area lighting power in industrial and manufacturing
occupancies dedicated to the inspection or quality control of goods
and products.

Mirror lighting in dressing rooms.

7. Task lighting for medical and dental purposes that is in addition
to general lighting and controlled by an independent control
device.

ﬁlighting design lab




A Lot nmore Exceptions Cont.

8. Display lighting for exhibits in galleries, museums and monuments that is in addition to general lighting and

controlled by an independent control device.

9. Lighting for theatrical purposes, including performance, stage, film production and video production.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Lighting for photographic processes.

Lighting integral to equipment or instrumentation and installed by the manufacturer.

Task lighting for plant growth or maintenance where the lamp efficacy is not less than 90 lumens per watt.
Advertising signage or directional signage.

Lighting for food warming.

Lighting equipment that is for sale.

Lighting demonstration equipment in lighting education facilities.

Lighting approved because of safety considerations.

Lighting in retail display windows, provided the display area is enclosed by ceiling-height partitions.
Furniture mounted supplemental task lighting that is controlled by automatic shutoff.

Exit signs.

Lighting used for aircraft painting.

Elighting design lab




Two options

C405.4.2 Interior lighting power allowance. The total interior lighting power allowance (watts) is
determined according to Table C405.4.2(1) using the Building Area Method, or Table C405.4.2(2)
using the Space-by-Space Method, for all areas of the building covered in this permit.

C405.4.2.1 Building area method. For the C405.4.2.2 Space-by-space method. For the
Building Area Method, the interior lighting power | | Space-by-Space Method, the interior lighting
allowance is the floor area for each building power allowance is determined by multiplying
area type listed in Table C405.4.2(1) times the the floor area of each space times the value for
value from Table C405.4.2(1) for that area. the space type in Table C405.4.2(2) that most

closely represents the proposed use of the
space, and then summing the lighting power
allowances for all spaces. Tradeoffs among
spaces are permitted.

ﬁlighting design lab




Building area method C405.4.2.1

TABLE C405.4.2(1)
INTERIOR LIGHTING POWER ALLOWANCES:
BUILDING AREA METHOD

B —

FETE e ——
.-

H I &
s -‘_!:._"I_-_""J_.'_—..
R L, FULL AUTO | -

s Q REPAIR g

Building Area Type

LPD (w/ft?)

Automotive facility 064
Convention center 0.64
Court house 0.79
Dining: Bar lounge/leisure 0.79
Dining: Cafeteria/fast food 072
Dining: Family 0.71
Dormitory®P 046
Exercise center 067
Fire station® 0.54
Gymnasium 075
Health care clinic 0.70
Hospital? 0.84
Hotel® 0.56
Library 083
Manufacturing facility 0.82
Motion picture theater 044
Multifamily®© 041
Museum 0.55
Office 0.64
Parking garage 0.14
FPenitentiary 065
Ferforming arts theater 0.84
Folice station 066
Post office 0.65
Religious building 0.67
Retail 0.84
School/university 0.70
Sports arena 062
Town hall 0.69
Transportation 050
Warehouse 040




= = Building Area Type LPD (wift?)
BUIldIng area methOd C405.4-2-1 Automotive facility 0.64
Convention center 0.64
TABLE C405.4.2(1) Court house 079
INTERIOR LIGHTING POWER ALLOWANCES: Dining: Bar lounge/leisure 079
BUILDING AREA METHOD Dfn!ng: Cafe-terla.f'fast food 072
Dining: Family 0.71
Dormitory®P 046
Exercise center 067
Fire station® 0.54
Gymnasium 075
Health care clinic 0.70
Hospital? 0.84
Hotel® 0.56
Library 083
Manufacturing facility 0.82 . .

Motion picture theater 044 Wh|Ch IS |tr)
Multifamily®© 041
Museum 0.55
Office 0.64
Parking garage 0.14
FPenitentiary 065
Ferforming arts theater 0.84
Folice station 066
Post office 0.65
Religious building 0.67
Retail 0.84
School/university 0.70
Sports arena 062
Town hall 0.69
-_Transportation 050
Warehouse 040




Lighting Power
Allowance over

the years.
It's getting smaller...

WASHINGTON STATE ENERGY CODE

Effective 7/01/98

2018 Washington State Energy Code

TABLE 151 Building Area Type LPD (w/ft?)
Unit Lighting Power Allowance (LPA) Automotive facility 062
LPA® Convention center 064
Use' (W) Court house 0.79
Painting, welding, carpentry, machine shops 2.30 Dining: Bar lounge/leisure 0.79
Barber shops, besuty shops 2.00 Dining: Cafeteria/fast food ==  0.72
Hotel banquet/conference/exhibition hall** i 3 — 5
Laboratories 2.00 Dining. L 071
Aircraft repair hangars 1.50 Dormitory®® 0.46
Cafetmas_' , fast food establishments® 1.50 <= Exercise center 067
_E%Mjﬂx L 1.50 Fire station® 0.54
Gas stations, auto repair shops* 1.50 -
Institutions 1.50 Gymnasium 0.75
Libraries’ 1.50 Health care clinic 0.70
Nursing homes 1.50 Hospital® 0.84
:::jc;lullu stores (pallet rack shelving) 1.50 Hotel® 056
CONCoOUrses 1.40 -
School buildings, school classrooms. day care centers 1.35 Library » 0.83
e 1.30 Manufacturing facility 0.82
Office buildings, office/sdministrative areas in facilitics of 1.20 Motion picture theater 0.44
other use types (including but not limited to schools, Multifamily® 0.41
. . o o 5.7
buaPlu.ls. mﬁ:luuugs, museums, banks, churches) P~ 055
Police and fire stations® 1.20 —
Atnia (atriums) 1.00 Office 0.64
Assembly spaces’, auditoriums, gymnasia®, theaters 1.00 Parking garage 0.14
Process plants — 1.00 Penitentiary 0.65
Restaurants/ba 1.00 .
Retail A™ 1 00 Per_formmg arts theater 0.84
Rn:l.lll B“ fﬂull m‘ Iso POllce Stat|0n 066
Locker and/or shower facilities 0.80 Post office 0.65
Warehouses", storage areas 0.50 Religious building 067
Aircraft storage hangars 0.40 Retail 0.84
Parking gacagee 5""1?3';““" School/university 0.70
Plans Submitted for Common Areas Only’ 062
Town hall 0.69
Common ares, corndors, lobbies (except mall concourse) 0.80 Transportation 0.50
Toilet facilites, washrooms 0.80 Warehouse \ 0.40




Space-by-space C405.4.2.2

TABLE C405.4.2(2)

INTERIOR LIGHTING POWER ALLOWANCES:
SPACE-BY-SPACE METHOD

COMMON SPACE-BY-SPACE

TYPES? LPDY (w/ft?)
Afrium - Less than 20 feet in height 0.39
Afrium — 20 to 40 feet in height 0.48
Afrium - Above 40 feet in height 0.80
Audience/seating area - Permanent
In an auditorium 0.81
In a gymnasium 0.23
In an motion picture theater 0.27
In a penitentiary 0.67
In an performing arts theater 1.16
In a religious building 0.72
In a sports arena 0.33
Otherwise 0.23
Banking activity area 0.81
Breakroom (see Lounge/breakroom)
Classroom/lecture hall/training room
In a penitentiary 0.89
Otherwise™ 0.71
Computer room, data center 0.94
Conference/meeting/multipurpose 0.97

IE

e

g

Lounge /breakroom”
In a health care facility 042
Otherwise 0.59
Office
Enclosed = 250 0.74
Enclosed =250 0.66
Open plan 0.61
Parking area, interior 0.15
Pharmacy area 1.66
Restroom
In a facility for the visually
impaired (and not used primarily 1.26
by the staff)®
Otherwise" 0.63
Sales area 1.05
Seating area, general 0.23
Stairway (See space containing
stairway)
Stairwell" 0.49




Space-by-space C405.4.2.2

TABLE C405.4.2(2)

INTERIOR LIGHTING POWER ALLOWANCES:
SPACE-BY-SPACE METHOD

COMMON SPACE-BY-SPACE LPDY (wift2)

TYPES?®
Afrium - Less than 20 feet in height 0.39
Afrium — 20 to 40 feet in height 0.48
Afrium - Above 40 feet in height 0.80
Audience/seating area - Permanent
In an auditorium 0.81
In a gymnasium 0.23
In an motion picture theater 0.27
In a penitentiary 0.67
In an performing arts theater 1.16
In a religious building 0.72
In a sports arena 0.33
Otherwise 0.23
Banking activity area 0.81

Breakroom (see Lounge/breakroom)

Classroom/lecture hall/training room

In a penitentiary 0.89
Otherwise™ 0.71
Computer room, data center 0.94

Conference/meeting/multipurpose 0.97

Building Area-
Office .64 W/sq'’

Lounge /breakroom”
In a health care facility 042
Otherwise 0.59
Office
Enclosed = 250 0.74
Enclosed =250 0.66
Open plan 0.61
Parking area, interior 0.15
Pharmacy area 1.66
Restroom
In a facility for the visually
impaired (and not used primarily 1.26
by the staff)®
Otherwise" 0.63
Sales area 1.05
Seating area, general 0.23
Stairway (See space containing
stairway)
Stairwell" 0.49




Space-by-space C405.4.2.2 (footnotes)

Lobt@j
c. For spaces in which lighting is specified to be helemivl bbb S 6o
installed in addition to, and controlled separately from, by the staff)®
the general lighting for the purposed of highlighting art :’;i’;ﬁf"a“’r ng
or exhibits, provided that the additional lighting power In a motion picture theater 0.23
shall not exceed 0.5 W/ft2 of such spaces. In a performing arts theater 125
Otherwise 0.84

m. For classrooms, additional lighting power
allowance of 4.50 W/lineal foot of white or chalk

Classroom/lecture hall/training room

: : — . . ! itenti 0.89

boards for directional lighting dedicated to white ;: peh'%ﬁw
erwis 0.71
or chalk boards.
. No foot note letter?

p. For offices, additional lighting power allowance of 0.20 Office
W/square foot for portable lighting, which includes under =nclosed = 250 0.74

- : : ‘e Enclosed >250 0.66
shelf or furniture-mounted supplemental task lighting qualifies Open plan 061

when controlled by a time clock or an occupancy sensor.

Elighting design lab




Space-by-space C405.4.2.2 (footnotes) cont.

Librarf)
In a reading area(") 0.31
In the stacks 1.10

n. Additional lighting power allowance of 0.30 W/square
foot for ornamental lighting. Qualifying ornamental
lighting includes luminaires such as chandeliers, sconces,
lanterns, neon and cold cathode, light emitting diodes,
theatrical projectors, moving lights and light color panels
when any of those lights are used in a decorative manner
that does not serve as display lighting or general lighting.

(® RESERVED. | ??

@ The watts per square foot may be increased by 2 percent per e
5 (}Ode toot of ceiling height above 9 feet. Footnote d may not be \
'20’\ used for these occupancy types. E lighting design lab




Space-by-space: Retall

C405.4.2.2.1 Additional interior lighting power. ...Additional power shall be
permitted only where the specified lighting is installed and automatically
controlled separately from the general lighting, to be turned off during
nonbusiness hours.

The additional lighting power shall be determined in accordance with Equation 4-11.:

Additional interior lighting power allowance = 500 watts +
(Retail Area 1 x 0.45 W/ft2) + (Retalil Area 2 x 0.45 W/ft2) +
(Retail Area 3 x 1.05 W/ft2) + (Retalil Area 4 x 1.87 W/ft2)

Retail Area 1 = The floor area for all products not listed in Retail Area 2, 3 or 4.

Retail Area 2 = The floor area used for the sale of vehicles, sporting goods and
small electronics.

Retail Area 3 = The floor area used for the sale of furniture, clothing, cosmetics
and artwork.

Retail Area 4 = The floor area used for the sale of jewelry, crystal and china.

Exception: Other merchandise categories are permitted to be included in Retail Areas 2 through 4,
provided that justification documenting the need for additional lighting power based on visual inspection,
contrast, or other critical display is approved by the code official.




Exterior lighting

C405.5 Exterior lighting power requirements. The total connected exterior lighting power
calculated in accordance with Section C405.5.2 shall not be greater than the exterior lighting
power allowance calculated in accordance with Section C405.5.3.

C405.5.1 Exterior building grounds lighting. All exterior building grounds luminaires that
operate at greater than 50 watts shall have a minimum efficacy of 100 lumens per watt unless the
luminaire is controlled by a motion sensor or qualifies for one of the exceptions under Section C405.5.2.

Exceptions:

1. Solar-powered lamps not connected to any electrical service.

2. Luminaires controlled by a motion sensor.

3. Luminaires that qualify for one of the exceptions under Section C405.5.2. Next slide

C405.5.2 Total connected exterior building lighting power. The total exterior
connected lighting power shall be the total maximum rated wattage of all lighting that is
powered through the energy service for the building.

Elighting design lab




C405.5.2 Exterior building lighting power (cont.) Exception.

1. Lighting approved because of safety considerations.
2. Emergency lighting automatically off during normal business operation.
3. EXit signs.

4. Specialized signal, directional and marker lighting associated with
transportation.

5. Advertisi : lirectional si
6. Integral to equipment or instrumentation and is installed by its manufacturer.

7. Theatrical purposes, including performance, stage, film production and video
production.

8. Athletic playing areas.

9. Temporary lighting.

10. Industrial production, material handling, transportation sites and associated
storage areas.

11. Theme elements in theme/amusement parks.

12. Lighting integrated within or used to highlight features of art, public
monuments and the national flag.

13. Lighting for water features and swimming pools.

14. Lighting that is controlled from within dwelling units, where the lighting . :
complies with Section R404.1 EI ighting design lab

—




Exterior lighting

C405.5.3 Exterior lighting power
allowance. The total exterior lighting
power allowance is the sum of the base
site allowance plus the individual
allowances for areas that are to be
illuminated by lighting that is powered
through the energy service for the
building. Lighting power allowances are
as specified in Table C405.5.3(2). The
lighting zone for the building exterior is
determined in accordance with Table
C405.5.3(1) unless otherwise specified

by the code official.

TABLE C405.5.3(1)
EXTERIOR LIGHTING ZONES
LIGHTING
ZONE DESCRIPTION

’ Developed areas of national parks, state parks,
forest land, and rural areas
Areas predominantly consisting of residential

5 zoning, neighborhood business districts, light
industrial with limited nighttime use and residential
mixed use areas

2 All other areas not classified as lighting zone 1, 2 or
4
High-activity commercial districts in major

4 metropolitan areas as designated by the local land

use planning authority

What zone is the
City of Seattle?

Elighting design lab



LIGHTING ZONES

Zone 1 Zone 2 Zone 3 Zone 4
Base Site Allowance 350W 400 W 500 W 900 W
Uncovered Parking Areas
Parking areas and drives 0.03 W/it2 | 0.04 Wit2 | 0.06 W/ft2 | 0.08 W/it?
Building Grounds
0.5 0.5 06 0.7
Walkways and ramps less than 10 feet wide Wilinear Wilinear Wilinear W/linear
foot foot foot foot
Walkways and ramps 10 feet wide or greater, plaza areas special otowse | otowse | o1 w2 | o014 wie
feature areas —
Dining areas 0.65 W/t | 0.65WMt? | 0.75W/ft? | 0.95 Wift?
Stairways 0.6 W/ft2 0.7 Wiit2 0.7 Wiit? 0.7 Wiit?
Pedestrian tunnels 0.12 Wift? | 012 Wit? | 0.14 Wift2 | 0.21 Wift?
Landscaping 0.03W/ft2 | 0.04 Wit2 | 0.04 W/ft2 | 0.04 W/it2
Building Entrances and Exits
14 14 21 21
Pedestrian and vehicular entrances and exists Wiinear Wilinear Wilinear Wiinear
foot of foot of foot of foot of
opening opening opening opening
Entry canopies 0.2 Wift2 025 Wit2 | 0.4 Wit2 0.4 Wit2
Loading docks 0.35W/it2 | 0.35 Wit2 | 0.35 Wift2 | 0.35 Wit?
Sales Canopies
Free-standing and attached 0.4 Wit2 0.4 Wit2 0.6 W/t2 0.7 Wit2
Qutdoor Sales
- - 2 , | 0.35W/ 2
Open areas (including vehicle sales lots) 0.2 W/t 0.2 W/t P 0.5 W/t
Street frontage for vehicle sales lots in addition to “open area” MNo 7 W/inear | 7 W/linear W“Erjeﬁr
allowance allowance foot foot Ilfootc

For SI: 1 foot = 304.8 mm, 1 watt per square foot = W/0.0929 m=.

TABLE C405.5.3(2)
LIGHTING POWER
ALLOWANCES FOR
BUILDING EXTERIORS

TABLE C405.5.3(1)
EXTERIOR LIGHTING ZONES
LIGHTING
ZONE DESCRIPTION

1

Developed areas of national parks, state parks,
forest land, and rural areas

Areas predominantly consisting of residential
Zoning, neighborhoed business districts, light

2 industrial with limited nighttime use and residential
mixed use areas

3 All other areas not classified as lighting zene 1, 2 or
4
High-activity commercial districts in major

4 metropolitan areas as designated by the local land

use planning authority

lighting design

lab




LIGHTING ZONES

Zone 1 Zone 2

Zone 3

Zone 4

Building facades

0.075 W/ft? of gross
above-grade wall
area

Mo Allowance

0.113 W/ft2 of gross
above-grade wall
area

0.150 W/ft2 of gross
above-grade wall
area

Automated teller
machines (ATM) and
night depositories

Uncovered entrances
and gatehouse
inspection stations at
guarded facilities

Uncovered loading
areas for law
enforcement, fire,
ambulance and other
emergency service
vehicles

Drive-up
windows/doors

Parkinginear P4-hour
retai ances

135 W per location plus 45 W per additional ATM per location

0.5 Wift?

0.35 Wift?

200 W per drive-through

400 W per main entry

TABLE C405.5.3(3)
INDIVIDUAL LIGHTING
POWER ALLOWANCES

FOR BUILDING EXTERIORS

TABLE C405.5.3(1)
EXTERIOR LIGHTING ZONES
LIGHTING
ZONE DESCRIPTION

Developed areas of national parks, state parks,

1
forest land, and rural areas

Areas predominantly consisting of residential

5 zoning, neighborhoed business districts, light
industrial with limited nighttime use and residential
mixed use areas

3 All other areas not classified as lighting zone 1, 2 or
4
High-activity commercial districts in major

4 metropolitan areas as designated by the local land

use planning authority

C405.5.3.1 Additional exterior lighting power. Any increase in the exterior lighting power allowance is limited to
the specific lighting applications indicated in Table C405.5.3(3). The additional power shall be used only for the
luminaires that are serving these applications and shall not be used for any other purpose.

No Trading

Elighting design lab




Pop Quiz- The two methods for calculating
Interior Lighting Power are:

= Building Area Method.

= Accepted Method.

= Space-by-Space Method.
= |nstrumental Method.

= Stanislavski Method.

ﬁlighting design lab




C405.5.4 Gas lighting. Gas-fired lighting appliances
shall not be equipped with continuously burning
pilot ignition systems.

Elighting design lab




Elevators

C405.9 Vertical and horizontal transportation
systems and equipment. Vertical and horizontal
transportation systems and equipment shall comply
with this section.

C405.9.1 Elevator cabs. For the luminaires in each
elevator cab, not including signals and displays, the
sum of the lumens divided by the sum of the watts

shall be not less than 35 lumens per watt,

What does this mean?

o

?Ilghtlng design

lab



ASME American Society of Mechanical Engineers

CHAPTER 30

ELEVATORS AND CONVEYING SYSTEMS
(including 2017 errata)

Note: Chapter 30 is entirely Seattle amendments to the Infernational Building Code and is not underlined.

3016.16 Elevator landing illumination. Elevators
shall comply with ASME A17.1, 2.11.10.2
lllumination at Landing Sills, as amended below.

2.11.10.2 lllumination at Landing Sills. The
building corridors shall be so lighted that the
illumination at the landing sills, when an elevator is
In service, shall be not less than 100 Ix (10 fc).

lllumination under emergency power shall comply
with Section 1008.

ﬁlighting design lab



But walit there’s more...

C405.10 Controlled receptacles. At least 50 percent of all 125 volt 15- and
20-ampere receptacles installed in private offices, open offices, conference
rooms, rooms used primarily for printing and/or copying functions, break rooms,
individual workstations and classrooms, including those installed in modular
partitions and modular office workstation systems, shall be controlled as
required by this section. ...

Controlled receptacles shall be visibly differentiated from standard receptacles
and shall be controlled by one of the following automatic control devices:

1.An occupant sensor that turns receptacle power off when no
occupants have been detected for a maximum of 20 minutes.

2.A time-of-day operated control device that turns receptacle power off
at specific programmed times and can be programmed separately for
each day of the week. ...

Exception: Receptacles designated for specific
equipment requiring 24-hour operation, for building
maintenance functions, or for_specific safety or security
equipment are not required to be controlled by an
automatic control device...

Elighting design lab



Section C406 Efficiency Packages

C406.1 Additional energy efficiency credit requirements. New buildings and changes in space
conditioning, change of occupancy and building additions in accordance with Chapter 5 shall comply
with sufficient packages from Table C406.1 so as to achieve a minimum number of six credits. ...

Exceptions:

1.Low energy spaces in accordance with Section
C402.1.1.1 and equipment buildings in accordance with
Section C402.1.2 shall comply with sufficient packages
from Table C406.1 to achieve a minimum number of
three credits.

2.Building additions that have less than 1,000 square
feet of conditioned floor area shall comply with sufficient
packages from Table C406.1 to achieve a minimum
number of three credits.

{1 teidded

B W
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Code Section

Commercial Building Occupancy

Group R-1

Group R-2

Group B

Group E

Group M

All Other

Additional Effi

ciency Credits

. More efficient HVAC

performance in accordance
with Sectinn CAQR 2

20

3.0

3.0

20

1.0

20

TABLE C406.1
EFFICIENCY PACKAGE CREDITS

Reduced lighting power:
Option 1 in accordance with
Section C406.3.1

1.0

1.0

20

20

30

20

Reduced lighting power:
Option 2 in accordance with
Section C406.3.2

20

3.0

4.0

40

6.0

4.0

Enhanced lighting controls in
accordance with Section
C406.4

NA

MNA

1.0

1.0

1.0

1.0

Occupancy Classification
Description
Assembly (A)

Group(s)
A-1,A-2, A-3, A-4, A-5
B

On-site supply of renewable
energy in accordance with
C406.5

3.0

3.0

3.0

30

30

3.0

Dedicated outdoor air system
in accordance with Section
C406.6°

4.0

4.0

4.0

NA

NA

40

High performance dedicated
outdoor air system in
accordance with Section
C408.7

4.0

40

4.0

40

40

4.0

High-efficiency service water
heating in accordance with
Sections C406 8.1 and
C406.82

4.0

50

NA

NA

NA

8.0

High performance service
water heating in multi-family
buildings in accordance with
Section C406.9

7.0

8.0

NA

NA

NA

NA

10.

Enhanced envelope
performance in accordance
with Section C406.10=

3.0

6.0

3.0

30

30

40

11.

Reduced air infiltration in
accordance with Section
C406.11+

1.0

20

1.0

1.0

1.0

1.0

12.

Enhanced commercial
kitchen equipment in
accordance with Section
C406.12

50

MNA

NA

NA

50

5.0 (Group
A-2 only)

Business (B)
Educational (E) E

F-1, F-2

H-1, H-2, H-3, H-4, H-5
-1, 1-2, 1-3, -4

M

R-1, R-2, R-3, R-3.1, R-4
S-1, S-2

U

Factory and Industrial (F)
High Hazard (H)

Institutional (1)

Mercantile (M)

Residential (R)

Storage (S)

Utility and Miscellaneous (U)

@ Projects using this option may not use Item 2
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C406.3 Reduced lighting power.

TABLE C405.4.2(1)

Interior lighting within the whole building, building addition or tenant space AR LT
shall comply with Section C406.3.1 or C406.3.2. Dwelling units and Conventon e o
sleeping units within the building shall comply with Section C406.3.3. g 5 gl gfg
C406.3.1 Reduced lighting power option 1. The total connected interior lighting o =
power calculated in accordance with Section C405.4.1 shall be 90 percent or less Ererdise center oer
of the lighting power values specified in Table C405.4.2(1) times the floor area for Gymnasium 075
the building types... e Tas
Hotel2® 0.56
Library 0.83
C406.3.2 Reduced lighting power option 2. The total connected interior lighting e e e o
power calculated in accordance with Section C405.4.1 shall be 80 percent or less Malfamiy oet
of the lighting power values specified in Table C405.4.2(1) times the floor area for Offce 064
the building types... ety =
Performing arts theater 0.84
Police station 068
C406.3.3 Lamp fraction. No less than 95 percent of the permanently installed T —
light fixtures_in dwelling units and sleeping units shall be provided by high efficacy o oo
lamps with a minimum efficacy of 65 lumens per watt. Sports arena 062
g =
Warehouse 0.40
Workshop 0.91
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C406.4 Enhanced digital lighting controls and Exceptions

No less than 90 percent of the total installed interior lighting power within the whole
building, building addition or tenant space shall comply with Section C406.4.1.

C406.4.1 Lighting controls function. Interior lighting shall be located, scheduled and
operated in accordance with Section C405.2, and shall be configured with the following
enhanced control functions:

1. Luminaires shall be configured for continuous dimming.
2.|Each luminaire shall be individually addressed.
Exceptions to Item 2:

1. Multiple luminaires mounted on no more than 12 linear feet
of a single lighting track and addressed as a single luminaire.

2. Multiple linear luminaires that are ganged together to create
the appearance of a single longer fixture and addressed as a
single luminaire, where the total length of the combined
luminaires is not more than 12 feet.

3. No more than eight luminaires within a daylight zone are permitted to
be controlled by a single daylight responsive control.
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C406.4 Enhanced digital lighting controls and Exceptions- cont.

4. Luminaires shall be controlled by a digital control system configured
with the following capabilities:

4.1. Scheduling and illumination levels of individual luminaires
and groups of luminaires are capable of being reconfigured
through the system.

4.2. Load shedding.

4.3. In open and enclosed offices, the illumination level of
overhead general illumination luminaires are configured to be
individually adjusted by occupants.

4.4. Occupancy sensors and daylight responsive controls are
capable of being reconfigured through the system.

5. Construction documents shall include submittal of a Sequence of
Operations, including a specification outlining each of the functions
required by this section.
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Existing Buildings- Section C501 General

C501.1 Scope. The provisions of this chapter shall control the alteration, repair, addition and
change of occupancy of existing buildings and structures.

C501.2 Existing buildings. Except as specified in
this chapter, this code shall not be used to require
the removal, alteration or abandonment of, nor

prevent the continued use and maintenance of, an
existing building or building system lawfully in
existence at the time of adoption of this code.

C501.4 Compliance. Alterations, repairs, additions and
changes of occupancy to, or relocation of, existing
buildings and structures shall comply with the provisions
for alterations, repairs, additions and changes of
occupancy or relocation, respectively, in this code and in
the International Building Code, International Existing
Building Code, International Fire Code, International Fuel
Gas Code, International Mechanical Code, Uniform
Plumbing Code, and NFPA 70.
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Existing Buildings- Section C502 General

C502.1 General. Additions to an existing building,
building system or portion thereof shall conform to the
provisions of this code as they relate to new
construction without requiring the unaltered portion of
the existing building or building system to comply with
this code. Additions shall not create an unsafe or
hazardous condition or overload existing building
systems. An addition shall be deemed to comply with
this code if the addition alone complies or if the
existing building and addition comply with this code
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C502.2.6 Lighting and power systems. New
lighting systems that are installed as part of the
addition shall comply with Section C405.
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Existing Buildings- Section C503 Alterations

C503.1 General. Alterations to any building or structure shall comply with the requirements of
Section C503 and the code for new construction. Alterations to an existing building, building
system or portion thereof shall conform to the provisions of this code as they relate to new
construction without requiring the unaltered portions of the existing building or building system
to comply with this code.

C503.6.1 Luminaire additions and alterations. Alterations that add or replace 50 percent or
more of the luminaires in a space..., replace 50 percent or more of parking garage luminaires, or
replace 50 percent or more of the total installed wattage of exterior luminaires shall comply with
Sections C405.4 and C405.5. Where less than 50 percent of the fixtures... the installed lighting
wattage shall be maintained or reduced.

Seattle

C503.6.1 Luminaire additions and alterations. Alterations that add, alter or replace {{56))-20 percent or
more of the luminaires or of the lamps plus ballasts alone in a space enclosed by walls or ceiling-height
partitions, replace {{50)-20 percent or more of parking garage luminaires, or replace (56))-20 percent or
more of the total installed wattage of exterior luminaires shall comply with Sections C405.4 and C405.5.
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. . . . | Certified
Section C408 System CommISSIOnlng @ g%rper;;ii;sr{]c;;ﬂﬂg

C408.1 General. A building commissioning process led by a certified commissioning professional
and functional testing requirements shall be completed for mechanical systems in Section C403;
service water heating systems in Section C404; controlled receptacle and lighting control systems
In Section C405; equipment, appliance and systems installed to comply with Section C406 or

C407;senergy metering in Section C409; and refrigeration systems in Section C410.

C408.4 Controlled receptacle and lighting control system
commissioning. Controlled receptacles and lighting control
systems subject to Section C405 shall be included in the
commissioning process required by Section C408.1. The
configuration and function of controlled receptacles and lighting
control systems required by this code shall be tested and shall
comply with Section C408.4.1.

Exception: Lighting control systems are exempt
from the commissioning process in buildings where:

1. The total installed lighting load is less than 20 kW, and

2. The lighting load controlled by occupancy sensors or
automatic daylighting controls is less than 10 kW.
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What Is commissioning?

“...A systematic process
that ensures that all
elements of the ...control
system perform
Interactively and
continuously according to
documented design
Intent and the needs

of the building owner...”
IESNA Handbook, 9t Edition
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What Is commissioning?

A
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Definition
ASHRAE Guideline 0, The Commissioning Process,
defines commissioning as:

"a quality-oriented process for achieving, verifying, and
documenting that the performance of facilities,
systems, and assemblies meets defined objectives
and criteria".
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What Is commissioning?
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We define the basic purpose of commissioning as
follows: "The basic purpose of building commissioning
IS to provide documented confirmation that building
systems function in compliance with criteria set forth

In the Project Documents to satisfy the owner's
operational needs. Commissioning of existing systems
may require the development of new functional criteria
In order to address the owner's current systems
performance requirements."

http://www.bcxa.org/
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Commissioning

Commissioning

Pre-Design- Commissioning
should begin early in the
design process

%, LS. Department of Energy
&

. OffiCE !‘Jf Energy Eﬂ‘iciency al'ld REI'IEWHblE Energy Bringing you a prosperous future where energy is

clean, abundant, reliable, and affordable
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Who is responsible for Lighting Commissioning?

Roles for design and
Implementation need
to be clearly defined.

For the system to perform
properly it must be;

o Designed

Specified

Ordered

Installed

Set-up
Commissioned and
Operated
...correctly or it will not

U 0O 0O 0 D0 O

deliver the expected results.

Building
Users
Energy
Consultant
Building
Owner
Building Desl gn
Operator LA N
Team
Landscape
Architect &
Site Planner
Architect
Interior
Designer

Commissioning
Agent

Project
Manager

Mechanical
Engineer

Construction
Contractor &
Inspector

Electrical
Engineer
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LEED v4

= i) =

o REFERENLE
J GUIDE FOR

LEED Reference Guide for Building LEED Reference Guide for Homes LEED Reference Guide for Interior LEED Reference Guide for Building
Design and Construction Design and Construction Design and Construction Operations and Maintenance
LEED v4 LEED v4 LEED v4 LEED v4

LEED, Leadership in Energy & Environmental Design,
IS a green building certification program that recognizes
best-in-class building strategies and practices.

Www.usgbc.org
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LEED Option 2. Lighting Quality-(1 Pt)
Choose four of the following strategies

. For all regularly occupied spaces, use light fixtures with a luminance of less
than 2,500 cd/m2 between 45 and 90 degrees from nadir.

Exceptions include wallwash fixtures properly aimed at walls, ...

. For the entire project, use light sources with 3 CRI of 80 or higher. Exceptions
include lamps or fixtures specifically designed to provide colored lighting for
effect, site lighting, or other special use.

. For at least 75% of the total connected lighting load, use light sources that

have a rated life (or L70 for LED sources) of at least 24,000 hours (at 3-hour
per start, if applicable).

. Use direct-only overhead lighting for 25% or less of the total connected lighting
load for all regularly occupied spaces.
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LEED Option 2. Lighting Quality-(1 Pt)
Choose four of the following strategies -cont.

E. For at least 90% of the regularly occupied floor area, meet or exceed the following thresholds
for area-weighted average surface reflectance: 85% for ceilings, 60% for walls, and 25% for
floors.

F. If furniture is included in the scope of work, select furniture finishes to meet or exceed the
following thresholds for area-weighted average surface reflectance: 45% for work surfaces,
and 50% for movable partitions.

G. For at least 75% of the regularly occupied floor area, meet a ratio of average wall surface
illuminance (excluding fenestration) to average work plane (or surface, if defined) illuminance
that does not exceed 1:10. Must also meet strategy E, strategy F, or demonstrate area-
weighted surface reflectance of at least 60% for walls.

H. For at least 75% of the regularly occupied floor area, meet a ratio of average ceiling illuminance
(excluding fenestration) to work surface illuminance that does not exceed 1:10. Must also meet
strategy E, strategy F, or demonstrate area-weighted surface reflectance of at least 85% for
ceilings.
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— Interior lighting

Possible 2 points

Option 1. Lighting control (1 point)

For at least 50% of individual occupant spaces, have in place individual lighting controls that
enable occupants to adjust the lighting to suit their individual tasks and preferences, with at least
three lighting levels or scenes (on, off, midlevel). Midlevel is 30% to 70% of the maximum
illumination level (not including daylight contributions).

For all shared multi-occupant spaces, meet all of the following requirements.

Have in place multi-zone control systems that enable occupants to adjust the lighting to meet
group needs and preferences, with at least three lighting levels or scenes (on, off, midlevel).

Lighting for any presentation or projection wall must be separately controlled.

Switches or manual controls must be located in the same space as the controlled luminaires. A
person operating the controls must have a direct line of sight to the controlled luminaires.

LEED
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3 LIGHT

The WELL Building Standard™ (WELL) provides guidelines that minimize disruption to the body's circadian system, enhance productivity,
support good sleep quality and provide appropriate visual acuity.

FEATURE 53

Visual lighting design

VIEW

FEATURE 56

Solar glare control

VIEW

FEATURE 59

Surface design

VIEW

FEATURE 62

Daylight modeling

VIEW

LIGHT FEATURES

FEATURE 54

Circadian lighting design

VIEW

FEATURE 57

Low-glare workstation design

VIEW

FEATURE 60

Automated shading and dimming

controls

VIEW

FEATURE 63

Daylighting fenestration

VIEW

FEATURE 55

Electric light glare control

VIEW

FEATURE 58

Color quality

VIEW

FEATURE 61
Right to light

VIEW

FEATURE P2

Light at night

VIEW
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FEATURE—BEYOND EFFICIENCY

Mike Stone,
West Coast Field
Representative,

NEMA

Various energy codes across the country are beginning to address the concept of electrification.
These codes include the (IECC), ASHRAE 90.1, and California’s Title 24

At the 2021 IECC code development hearings last year, NEMA assisted one of our industry
partners in drafting an electrification proposal which was ultimately successful. This new code
language requires that any appliance location in a dwelling unit that has a natural gas
supply must also be provided with an equivalent electrical circuit. As of this writing, several of
the opponents to this code change have filed an appeal with ICC to have it removed. But if the
appeal is denied, the new requirement will be in the 2021 IECC edition.

NEMA « electroindustry « July/August 2020
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MIT News

ON CAMPUS AND AROUND THE WORLD

Becky Ham | MIT News correspondent
May 9, 2019

Ambient plant illumination
could light the way for
greener buildings

Collaboration between MIT
architect and chemical engineer
could be at the center of new
sustainable infrastructure for
buildings.

The light-emitting plants are not genetically modified to produce

light. Instead, they are infused with nanoparticles that turn the
plant’s stored energy into light, similar to how fireflies glow.
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Thank Youl
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And now — a few words from LDL




Click — Call — Connect

» Armando Berdiel Chavez
» 206-475-2722

» armando.berdiel@gmail.com

Visit us online

Education Resources

Advance your knowledge of
complex lighting systems and
energy-efficient strategies.
From the science of light to the
best practices of design...

technology experts that
enhance your projects and
support your business

TAP INTO

LEARN MORE

Linking you to programs and

OR

Email Us

lightingdesignlab@seattle.gov

Todays slide deck
will be posted
here!
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With support from 2020 member utilities
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CHELAN COUNTY ACOMA POWER An IDACORP Company
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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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