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Electrical Design
and LEED,

Project Checklist

Sustainable Sites 14 Possible Points
Preseq 1 Construction Activity Pollution Prevention Required
Credit | Nite Selection 1
Credit 2 Development Density & Community Connectivity 1
Credit 3 Brownfield Redevelopment 1
Credit 4.1 Alternative Transportation. Public Transportation Aceoss 1
Credit 4.2 Alternative Transportation, Bicvele Storage & Changing Rooms 1

Credit 4.3 Alternative Transportation, Low Emining & Fuel Efficient Yehicles 1

Credit 4.4 Alternative Transportation, Parking Capacits 1
Credit 5.1 Site Dev E']I.'l].'ll!'l{"lll. Proteet or Hestore Hakbdtat |
Credit 5.2 Nite Development, Maximize Open Spoce 1
Credité.]  Stormwater Design, Quantity Control 1
Credit 6.2 Stormwater Design, Quality Control 1

Heat Island Effect. Mon-Roof 1
eat I=land Effect, Roor

Credit 7.2

Credit®#  Light Pollution Reduction
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Preteq |

Preseq 2
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Credit 4
Credit 3
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Fundamental Commissioning of the Building Energy

Svsiems

17 Possible Points

Requined

Minimum Energy Performance Reguired
Tindamental Refrigerant Management Regquired
Optimize Energy Performance 1-10
1-3

On-%ite Henewable Energy
Enhanced Commissioning
Enhanced Refrigerant Management
Measurement & Verification

Green Fower

1
1
1



Electrical Design
and LEED,

Energy & Atmosphere 17 Possible Points
Freseq | Fundamental Commissioning of the Building Energy
NVEIEm S Required
Frereq2  Minimum Energy Performance Required
ereg 3 Fundamental Ilrl'riMnmm
Credit 1 Optimize Energy Performance

Credit 2 On-%ite Henewable Energy

redit 3 Enhanced Commissionin

Credit 4 Enhanced Refrigerant Management 1

Credit 5 Measurement & Yerification 1
Credit & Cireen Power 1




Electrical Design
and LEED,

Energy & Atmosphere 17 Possible Points
Freseq | Fundamental Commissioning of the Building Energy

Svstems Required

Frereq2  Minimum Energy Performance Required

Frereq3  Fundamental Refrigerant Management Required

Credit | Optimize Energy Performance I-10

Credit 2 On=5ite Renewable Energy 1-3

Credit 3 Enhanced Commissioning 1

PELLIR -

Measurement & Yerification

Credit 5

redit & Green Power

_-—'—'_'_'_._._




Electrical Design
and LEED,

Indoor Environmental Quality 15 Possible Points
Preseq | Minimum LACQ Performance Reguired
Preseq 2 Environmental Tobaceo Smoke ( E'TS) Control Reguired
Credit 1 Outdoor Air Delivery Monitoring 1
Credit 2 Increased Yentulation 1
Credit3.1  Construction LACY Management Plan, During Construction |
Credit 3.2 Construction LACY Management Plan. Before Occupancy |
Credit4.]  Low-Emitting Materials, Adhesives & Sealants 1
Credit4.2  Low-Emitting Materials, Paints & Coatings 1
Credit 4.3 Low-Emitting Materials, Carpot Systens 1

Credit4.4  Low-Emitting Materials, Composite Wood & Agrifibe

ndoor pavical & Pg Source Control 1

Credit 7.1 Thermal Comfort. Design |
Credit 7.2 Thermal Comfort. Verification |
Credit81  Daylight & Views, Davlight 75% of Spaces |

Credit 22 Daylight & YViews, Views for 90% of Spaces 1




Electrical Design
and LEED,

Innovation & Design Process 5 Possible Points
Credit 1.1 Innovation in Design 1

Credit 1.2 Innovation in Design 1

aedit 1.3 Inno Bresipn 1

i 1.

Innovation in Design 1
LEED Accredited Professional 1

Credit 2

Project Totals 069 Possible Points

Certified 26-32 points Silver 33-38 points  Gold 39-31 points Platinum 52-69 points

LEED for Mew Constructiion Version 2.2
Cetoher 2005
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LEED, - NC Electrical Design Scorecard:
« Total Possible Points

* Possible Points with Electrical Credits
« Possible Additional Innovation Credits

Total Possible Points with Electrical Credits

o 513




Electrical Design and LEED,
How do we get there from here?

SS Credit 8: Light Pollution Reduction
1 Point

Intent

Minimize light trespass from the building and site, reduce skyv-glow to morcase mght skv access,
mprove nightme visibilipy  through glare redoction, and reduce development 1mpact on
nocturnal environmenis.

Requirements

FOR EXTERIOR LIGHTING

Onbv hight arcas as required for safety and comfor. Do not exceed 80% of the hghting power
densitics for exterior areas and 30% for building facades and landscape features as defined m
ASHEAEJTESNA Standard 90, 1-2004, Extenor Lighting Section, without amendments.

All projects shall be classified under one of the following zones, as delined i [ESNA RP-32, and
shall follow all of the requircments for that specific zone

LZ3 — Madivm (Commercial/Industrial, High-Density Residential)

Design extenior lighting so that all site and bwilding mounied lummaires produce & maximum
miial illumimance value no gremter than 020 honzontal and vertical footeandles at the site
boundary and ne greater than (.01 honzontal footcandles 15 feet bevond the site. Document that
no more than 5% of the total mitial designed fixiure lumens are emitied ai an angle of % degrees
or higher from nadir (strmght down). For sie boundanes that abumt public nghis-of-way, light
trespass requirements may be met relative 1o the curb line insicad of the sile boundary.




Light Pollution Reduction -
Light Trespass: LEED, SS Credit 8

Traditional Forward
Throw Reflector
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Light Pollution Reduction -
Light Trespass: LEED, SS Credit 8

Site Lighting Calculation
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Electrical Design and LEED,
How do we get there from here?

EA Credit 1: Optimize Energy Performance
1-10 Points

Intent

Achieve meressig levels of energy performance above the baseling in the prerequisite standard
to reduce environmental and cconomic impacts associated with excessive energy use,

Reguirements

Select one of the three compliance path options described below, Project tcams documenting

achicvement using anv of the three options are assumed to be in compliance with EA Prerequisite
vy

OPFTION | — WHOLE BUILDING ENERGY SIMULATION {1-10 Points)

Demonsirale & percentage improvement in the proposed bwlding performance rating
comparcd to the bascling building perfformance rating per ASHRAE/ESNA Standard
Qi 1-2004 {without amendmenis) by a whole building project simulaiion wsmg the
Buildmg Performance Rating Method m Appendix G of the Standard.  The minimwm
energy cost savings pereentage for each point threshold is as follows:

Mew Buildings Existing Building Eenovalions Poimnts
10 5% 350 1
14%, 2
17.5% 105%, 3
2% 14%, 4
24 5% 17 5% 5
28% 1% 3
31.5% 24 5%, 7
35% 8% 8
38 5% 31.5% G

42% 5% V]



Optimize Energy Performance
LEED, EA Credit 1 - ASHRAE 90.1 Requirements

ASHRAE 90.1 Part 9:

Lighting

9. LIGHTING

9.1 General

Lighting systems and equipment shall comply with the
requirements of 9.2 and 9.3, This section shall apply to the
following:

a interior spaces of buildings;

b. exterior building features, including facades, illumi-
nated roofs, architectural features, entrances, exits,
loading docks, and illuminated canopies; and

[ exterior building grounds lighting provided through
the building's electrical service.

Exceptions to 9.1:

(a) emergency lighting that is automatically off during
normal building operation,

(b) lighting within living units,

(c) lighting that is specifically designated as required by a
health or life safety statute, ordinance, or regulation,

(d) decorative gas lighting systems.

9.2 Mandatory Provisions
9.2.1 Lighting Control
9.2.1.4,_ Automatic Lighting Shutoff.
in buildings ldr] T shal controlled with an
automatic control device to shut off building lighting in all
spaces. This automatic control device shall function on either
|a. a scheduled basis using a time-of-day operated control
device that tumns lighting off at specific programmed
times—an independent program schedule shall be pro-
vided for areas of no more than 25,000 f but not
more than one floor—or

b. an eccupant sensor that shall turn lighting off within
30 minutes of an occupant leaving a space—or
c. a signal from another control or alarm system that

indicates the area is unoccupied.

9.2.1.2._Space Control. Bach space enclosed by ceiling-
height partitions’s ave at least one control device to inde-

pendently control the general lighting within the space. Each

control device shall be activated either manually by an occu-

pant or automatically by sensing an occupant. Each control

device shall

a. control a maximum of 2500 fi® area for a space
10,000 e or less and a maximum of 10,000 f area
for a space greater than 10,000 fi?,

b. be capable of overriding the shutoff controd required in
9.2.1.1 for no more than four hours, and

c. be readily accessible and located so the occupant can
see the controlled lighting.

Exception to 9.2.1.2: Remote location shall be permitted
for reasons of safety or security when the remote
control device has an indicator pilot light as part of
or next to the control device and it shall be clearly

labeled to identify the controlled lighting.
9.2.1.3 (Exteriur Lighting Control. “Lighting for all
exterior applications not exempied m 9.1 and 9.3.2 shail be

controlled by a photosensor or astronomical time switch that
is capable of automatically turning off the exterior lighting
when sufficient daylight is available or the lighting is not
required.

Exception to 9.2.1.3: Lighting for covered vehicle
entrances or exits from buildings or parking struc-
res where required for safety, security, or eye
adaptation.

9.2.1.4 (_Additional Control,
a.  Display7aceent Lighting—display or accent light-

ing shall have a separate control device.

b. Case Lighting—lighting in cases used for display
purposes shall have a separate control device.

c.  Hotel and Motel Guest Room Lighting—hotel and
motel guest rooms and guest suites shall have a
master control device at the main room entry that
controls all permanently installed luminaires and
switched receptacles.

d. Task Lighting—supplemental task lighting, includ-
ing permanently installed undershelf or undercabi-
net lighting, shall have a conrrol device integral to
the luminaires or be controlled by a wall-mounted
control device provided the conrol device is readily
accessible and located so that the occupant can see
the controlled lighting.

¢. Nonvisual Lighting—lighting for nonvisual appli-
cations, such as plant growth and food warming,
shall have a separate conrrol device.

f. D ation Lighting—lighting equipment that
is for sale or for demonstrations in lighting educa-
tion shall have a separate conrrol device.

9.2.5_ Tand Wiring.JL designed for use with
one or three linear fluorescent lamps greater than 30 W each
shall use two-lamp tandem-wired ballasts in place of single-
lamp ballasts when two or more luminaires are in the same
space and on the same control device.




Optimize Energy Performance LEED, EA Credit 1
ASHRAE 90.1 and Lighting Controls

Daylighting I i
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Optimize Energy Performance
LEED, EA Credit 1 - Efficient Fluorescents

Calculation — Hangar Bay using Luminaires with T8 Fluorescent lamps
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Optimize Energy Performance
LEED, EA Credit 1 - Efficient Fluorescents

T12’s

Luminaire profile comparison

T5 HO Fluorescent Lamps

Color temperatures. 3000K, 3500K & 4100K
82 CRI

L uminous efficacy to 104 L PW

Miniature bi-pin bases

New, shorter length for better fit into ceiling
grids

Higher temperaturetolerance
Starting temperature 0°F

Maintains 95% light output over life
20,000 hourslife

Data and Images Courtesy of :




Optimize Energy Performance
LEED, EA Credit 1 - Efficient Fluorescents

HID Application Retrofitted with T5/HOs

Data and Images Courtesy of :
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Electrical Design and LEED,
How do we get there from here?

EA Credit 2: On-Site Renewable Energy
1-3 Points

Intent

Encourage and recogmize increasing levels of on-site renewable eneroy self-supply i order o
reduce environmental and econcmic impacts associated with fossil fucl energy use.

Requirements

Lse on-sic renewable cnergy svstems to offsct boilding energy cost. Calculate project
performance by expressing the energy produced by the renewahble sysiems as a percentage of the
butlding annual cnergy cost and wsing the table below o determine the number of poinis
achieved.

Llse the building annual energy cost calculated in EA Credit | or use the Depariment of Energy
(DOE} Commercial Builldings Energy Consumpiion Survey (CBECS) database to delermine the
cstimated elecincity use. {Table of use for different bulding types 15 provided in the Reference

Chuede. )
%o Rencwable Energy Points
) 1
7.5% 2
12.5% 3

Patential Technologies & Strategies

Aszsess the project for non-pollutmg and rencwable encrgy potential including selar, wind,
geothermal, low-impact hydre, biomass and bic-gas siraicgics. When applying these sirategics,
take advantage of net metenng with the local winhiy.




On-Site Renewable Energy -
LEED, EA Credit 2

Data and Images Courtesy of :
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On-Site Renewable Energy -
LEED, EA Credit 2

Alaska Wind Map — Wind Power Potential

Alaska - Wind Resource Map
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On-Site Renewable Energy -
LEED, EA Credit 2

Wind Turbines in operation or planned for the Alaskan Bush Communities of:

Gambell, Tooksook Bay, Selawik, Savoonga, Hooper Bay, Chevak, St Paul

Data and Images Courtesy of :

ACOFFMAN
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Electrical Design and LEED,
How do we get there from here?

EA Credit 5: Measurement & Verification
1 Point

Intent

Provide for the ongoing accountability of building energy consumplion over time.

Requirements

=  Develop and implement a Measurement & Venflicatton (M&Y) Plan consistent with
Cpuon [ Calibrated Simulation (Savings Estimation Method 2), or Option B: Encrgy
Conservation Messure  Isolation, as specificd o the Infernational  Performance
Measurement & Verification Protocel (IPMVEP} Velwwe I Concepis and Qplions for
Determining Enerey Savingy in New Consivuction, April, 2003,

»  The M&Y penod shall cover a peniod of no less than onc vear of posi-consiruction
OCCUPANCY.

Potential Technologies & Strategies

Develop an ME&Y Plan to evaluate building and/or encrey svstem performance. Characienee the
building and/or encrov sysiems through energy simulation or engineening analvsis. Install the
necossary metenng cquipment o measure cnergy use, Track performance by comparing predicicd
performance o actual performance, broken down by component or svsiem as appropriate.
Evaluate encregy efficicncy by companng actual performance to baseline performance.




Electrical Design and LEED,
How do we get there from here?

EA Credit 6: Green Power
1 Point

Intent

Encourage the development and use of grid-sowrce, renewable encrey technologics on a net zero
pellution basis,

Requirements

Provide at least 25% of the building's electricity from renewable sources by engaging in at least a
two-vear rencwable encrgy contract. Renewable sources are as defined by the Center for
Resource Solutions {CRS) Green-c products certification requircments.

DETERMINE THE BASELINE ELECTRICITY USE
Use the annual electneny consumption from the resolts of EA Credit 1
OR

Use the Depariment of Encrgy {DOE) Commercial Butldings Encrgy Consumption Survey
(CBECS) database to determine the estimated clecinicity use.

Potential Technologies & Strategies

Determine the encrgy needs of the building and mvestigate opporiunitics o engage in a green
power confract. Green power 1s derived from selar, wind, geothermal, biomass or low-impact
hvdro sources, Visit ywww ercen-core for details about the Green-c program.  The power product
purchased 1o comply with credit requirements need not be Green-c ceritfied.  Other sources of
green power are cligible if they satisfy the Green-c program’'s techmeal requircments. Beoncwable
encroy ceriificates (RECs), tradable rencwable certificaies (TRCs), green tags and cther forms of
green power that comply with Green-c's techmical requirements can be wsed o document
compliance with EA Credit 6 requiremenis.




Green Power
LEED, EA Credit 6 — REAP/Denali Green Tags

The Bonneville Environmental Foundation (BEF) is partnering
with REAP to offer you Denali Green Tags, anew BEF Green
Tag product comprised of new, Green-e® certified wind
resources, 10% of which are produced in Alaska. Y ou can now
purchase Denali Green Tagsto "green" your energy-consuming
activities, including your use of electricity, natura gas, and your
auto and air travel.

Supporting the development of wind and other renewable energy
sources in Alaskais especially important since today almost all
of Alaska’s 200 small remote villages rely almost exclusively on
imported and expensive diesel fuel to generate
electricity. Because the wind isfree, wind power is aready
helping to stabilize electric ratesin villages that pay 25-70

cents’kWh for electricity. Your purchase of Denali Green

T ags helpsincrease the amount of local, clean, and
inexhaustible power that can be harvested by those villagers.

Thisis BEF'sfirst product that is comprised of
resources from wind farms devel oped by
Kotzebue Electrical Association (KEA) and
TDX Power in Alaska. In addition, BEF has
committed to reinvesting a per centage of the
proceeds from sales of Denali Green Tagsto
support REAP’s activities, and to support
additional renewable energy projectsin
Alaska.

Data and Images Courtesy of :




Electrical Design and LEED,
How do we get there from here?

EQ Credit 6.1: Controllability of Systems: Lighting
1 Point

Intent

Prowide a lugh level of lighting svstem control by individual occupants or by specific groups m
multi-oocupant spaces {1c. classrooms or conference arcas) o promote the productiviey, comfon

and well-being of bulding cccupants

Requirements

Prowide mdividoal lighting controls for 90% (minmmum) of the building cccupants to enable
adjustments to sut individual task needs and prefcrences,

AND

Provide Lighting system controllability for all shared muli-occupant spaces to enable lighting
adjustment that mects group needs and preferences.

Potential Technolagies & Strategies

Diesign the building wath cccupant controls for lighting, Stratcgics o consider mclude lighting
controls and task lighting Inizgrate lighting svstems controllability into the overall lighting
design, providing ambient and task lighting while managing the overall energy use of the
building




Controllablility of Systems — Lighting
LEED, EA Credit 6.1
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Electrical Design and LEED,
How do we get there from here?

ID Credit 2: LEED Accredited Professional
1 Point

Intent

To support and encourage the design mtegranon required by a LEEDR-NC green building project
and to stresumline the appheation and certificabion process.

Requirements

At least one principal participant of the project team shall be a LEED Accredited Professional
(AP).

Potential Technologies & Strategies

Educate the project team members about green bunldimg design & construction and apphicabon of
the LEED Rating System carly m the hite of the project. Consider assigning the LEED AP as a
facilitator of an mtegrated design & construchion process.




Electrical Design and LEED,
LEED AP, Accredited Professional
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